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BA30BI ENIEMEHTU MOBU

Y ubomy poaaini:
Andpasit moan C

Xapakrepuctika ASCli-kopie cymBonie
Kepyroui eckefin-nocninosHocTi

0O0Oo0©D

Nexcemu C: knioHoBi cnNosa, INEHTEIKATOPY, KOHCTAHTH, CUMBONLHI PATIGA, IHALA
onepauiit, poaainLHUKM, KOMeHTapi

MBYCHHA MOBH PO3TOTHEMO 3 PO i HAMMERIINX CTPYKTYPHHX eMIeMERTIB — 2T4aBiTY
Ta JleKceM, 3 AKHX GOPMYIOTH BCi KOHCTPYKTHEHI KOMIIoHCHTH C-riporpa: Jekapanii
THIIE, ONMHCH IMIHHKX, BHPA3H, ONEPaTop, byHKIi Ta inmi.

1.1. Andasir

Angpasim moBH BU3HA4aE HAGIp CHMBOJIIB, AKI MOXYTh BHKOPHCTOBYBATHCH JITH (Jop-
MYBAHHS IEKCHIHHX €IeMEHTIB MPOTpaM.
Bei cumormu andagity C noninAors Ha TPH rpynn. JIo epmoi rpyTH BXOAATE CEMBOTH
KIKOYOBHX CIiB Ta iNeATHQIKATOPIB, 10 TKHX HANEKATH:
» BEHHKi TA Ml JiTEPH JATHHCLKOI abeTKu: A..Z, a..z (BCLOro 52 cUMBOIMY:
o wagpu: 0..9 (scsoro 10 cumBonis);
*» 3HAK MiAKpECTCHHA: _ .
Jo apyrol rpyny BXOASTE CHMBOITH, HIO BHKOPHCTOBYIOTECS fIK SHAKHA ONEPETIE. CRMBONU
TYHKTYalii Ta posAiBHHKH:
4 - /% = < > & | 1 o~ o~ 2,
: : ' ") [ 1 { 3} # \ (Bcnoro 28 cumBosis).
Tpera rpyna cumsonie C — lig T. 38. HeTpadiyHi CHMBOMM, KOACH 3 AKHMX MA€ BCTA-
HOBNCHHH BHYTPiMIKIA KoA, AK i CHMBOJIM NEpmoi Ta Apyrof Y. aie Be MaE BIACHOTO
rpathigHOro nosnayenus. Jo wief rpyni Ranexars CHMBON MPoGLTY Ta criemianbHi kepyloai
CMMBOIH, AKi LIie HAIMBAIOTh ECKEAN-ITOCHIAOBHOCTAMY: CUMBO:TH TalY:1Alii, HOBOTO PARKA,
HOBOI cTopinkH Towo. IIpo6inbhi HerpadiTHi CUMBOMN BUKOPHCTOBYHWOTE y C-nporpamax
JUTs BiIOKPEMIICHHS TEKCEM.




[image: image3.png]FaeTLCA AK WiNe ABIMKOBE YUCNO, 3HANEHHS AKOTO BIANOBIAAE koAY LbOro cumBona. HanGinbu
MOLUMPEHOI0 CUCTEMOID KOGYBaHHA cumaonie € Tabnuus ASCil-kogie (ASCI ~ ckopoyeHo ein
American Standard Code for Information Interchange — amepukaHCLKiii CTAHOAPTU3OBAHWI KOA,
AnA 0BMiHY iHtbopmauiero). 3rigHO 3 LIiEto CUCTEMOK KOAYBAHHS KOA CUMBONA € ORHOBANTOBUM,
WO AAE IMOTY 3aHeCTH B nobry ASCII-Tabnuue 256 cumeonie 3 koaamu eia 0 ao 255,

Mepwa nonosuHa ASCII-Tabnuui (cuMBOMM 3 kogamu eig O Ao 127) & cTporo cTaHaap-
TU30BEHOI0 | CTaHOBMTL acHoBY ASCIl-cucTemu koayBaHHs. B wif “acTuHi Tabnuui MicTaTECA
KQAM BCiX CUMBONIB, LUO CKNARaKTL andasit Moan C. 3oxpema, Koa cUMBONa * fopiBHIoE 42,
cumeona 1 — 49, cumeona = — 61, cumeona B — 66, a cumsona b — 98 i T. a. Tepuwi 33
cuMBonM koaoeol Tabnuui (3 koaamu 8ia 0 ao 32} HanexaTk A0 HerpadiuHUX — BOHW HE MAIOTE.
BCTAHOBNEHOIO CUMBONLHOND 306PAXKEHHA | NPU3HA4EHI ANR BUKOHAHHA CReLianbHx MyHKUIRA.
Hanpuinag, cuMeon 3 KOROM 9 3303€ FOPUIOKTANBNUA TABYNALIMHMA BINCTYN, CUMBON 3 XOROM
27 nosHadac knasiwy Esc, suadenHaM 32 xogyeTeea cumpon npobiny Towo. Mobsy Tabnuwe
cranpapTHux ASCll-kogis Haeenewno B foparky 1.

Apyra nonosura ASCH-Tatnuui {CMMBONK 2 Kogamy Big 128 RO 255) BUKOPHCTORYETECA
ANA KOAYBAHHA NOAATKOBNX CUMBONIB, Y TOMY SMCTI CUMBONIB T. 38. NceBaorpacikk, AKi 3acTo-
COBYIOTb AN MAMOBaHHA PAMOK Talnuue | BIKOH, a TAKOX ANA CTBOPEHHA NPOCTMX PUCYHKIB Y
TexcToByX pemumax poboTh BineocucTemu. Y apyry nonoeuby ASCIl-rabnuui 3aHocATE cuMeonn
HayioHanbHWX andasitie, BNacke TaM PoaMilieHi koaw nitep kupunuul. LK yacTuHy koaosoi
Tabnuui HAaMBAIOTE POILMPEHOID, Ti BMICT MOXe IMIHIOBATUCS, TIePeayciM, 4epea ocoBnuBocTi
KopyBaHHA HauioHanbHux andaeitie. ¥ foaarky 1 noaano aei poswmpeni ASCII-Tabnuui 3
KOZIAMU NiTEp YKpalKCeKol Ta pociincukol aGeTok, nepura 3 Akux € 6a3oBolo Ans onepayifHol
cncTemn MS DOS, a gpyra - ann Windows.

3BepHEMO yBary Ha IeAKi BacTUBOCTI kogyBaHHA cumeoniey ASCII-Tabnuusx, Wo makTe
NPaKTH4HE 3aCTOCYBaHHs y NporpamyeanHi 6araTLox safad:

* Ko cumeonis uucp 0.9 posTawosani NiAPAA Y NOPRAKY apocTanHa: 48..57;

@ Tabnuua ASCIl-kogie cuMBOnIB. B onepaTHBHIH NaM'aTi KOMN'KITEPa KOKEH CUMBON 366pi-

® KOOW BENUKUX NATUHCLKMX NiTep A.. 2 Ta MaNuUX fitep a..2z Tex 3anucaui MOCNILORHO B
aGeTKoBOMY NOpAAKY: BeNuK nitepn — 65.. 90, Mani — 97 ..122;
piaHnuA Koais Manux | BIONOBIAHUX BENMKMX NATUHCBKUX NiTep OAHAKOBA Ta AopiBHoe 32;
cumBonK nceszorpadiky 8 poswmpenin ASCIl-Tabnuui MaioTs kogu 8if 176 Ao 223;
KOQYBAHHA NiTep KMPUNUYI BNS BOX OCHOBHUX KOAOBUX TaGnuub: TaGnuui kogis MS DOS i
Tabnuui kogis Windows ¢ pianum (awe. Tabn. [11.3 1 [11.4 y Ronatky 1);
B 060X TaBNULIAX NOCAIA0BHICTL KOAIB NITEP KMPUUL HE € HENePEePBHOIR, KPiM TOro, NOPAACK
Koaie He BIANOBIAAE CTPOrG NOPRAKY NITED B YKPATHCLKIA aGeTu;
PI3HAUA KOZTB ManuX i BIANOBIIHUX BENUKUX YKPATHCLKUX NITEP He OfHAKOBA [INA PI3HUX Nap
nirep.

Mpo nepenivexi 0coBNMBOCTI KOAYBAHHA CHMBOMIB, HACAMNEPE, NATUHCLEUX | YKpaiH-
CHEUX MliTep, TpeGa nam’aTaTv Nif Mac NPOrpamMyBaKHR 3anay, NOB'A3aHNX i3 NEPeTBOPEHHAMU
Mana < eenuka Nitepa Ta NOPIBHAKHAM Y1 BNOPAKOBYBAHHAM CUMBONBHUX PAOKIE.

Creuianui kepyioui cumuonn. Ui cHMBOII HA3HBAKOTE KEPYIOUUMU HOCRIQOBHOCHAMU
abo eckerin-nocnidosnocmamu (Esc-nocnidossocmamu). Bonn nosnavators Rerpadiuni caM-
BOITH, NPH3HAYCH], QIS KEPYBARES (JOPMOIO BHBESICHHA NaHUX | IOBIZLOMJICHB: BiATBOPEHAA
KOPOTKOTO 3BYKOBOTO CHIHAINY, MOBEPHEHHA SKPAHHOTO Kypcopa Ha OIHY MOJHIIK0 Hazaf,
TiepeBeSHHA KypCopa Ha oYaToK pafka Tomo (Tabi. 1.1).

Eckeiin-nocnigoerocti y C-nporpaMax MOXHa 3aIMCYBATH TPEOMA COCOGAMH, BHKO-
PHCTOBYI0YH CHMBOMbHY (opMy aGo BiciMKOBE 9H LiCTHANUATKOBE NO3HAYEHHA. Y BCIX TPHOX
BapiaHTaX 3aNHCY NEPRIMM CAMBOIOM MOCKIZOBHOCT] € 3BOPOTHA k0Ca PHCKA (i HasHBaKOTH
misyM cremtem). Y crMBonbHiN hopMi eckeiin-NOCHINOBHOCT] 33 CEIEM 3aNUCYETLCs BU3HAYCHA




[image: image4.png]it RAHOO CHMBOJIA JITEPa, RAMPHICIAN, \t NO3HA9AE HEPEXIA A0 HACTYROI TOPH3OHTAMLHOT
Taby/mauiiiHoi no3uLii. BiciMKoBe M03HATEHHS €CKeHN-NOCHIA0BHOCTI CRIARACTECA 31 CliEllia
Ta onHiei, 1BoX a0 TPHOX BiciMEOBHX LD (UndpH Big O 70 7), MO 33XAOTE KOI ATHOTO
cumBorna. 3okpema, eckeifn-cumeon \t, ASCII-kon sxoro JopiBHIOE 9, MOKHA 3aTHCATH.
B dopmi \011 abo \11. WlicrHaxusatkona hopMa eckein-nocIigoBHOCTI NOTMHACTRCSH
cuMBonaMH \x a6o \X, 32 AKHMH BKa3yloTbcA OfHa aGo JBi micTHamUATKOBI UHOPR

(wacppw 0..9 Ta mitepn a..f aGo A..F). MlicTHamuaTEOBE TOIBAUCHHT \t MOxe GyTa
TakHM: \x09 a6o TakuM: \X9.

Tabnuus 1.1
CumMBONKN KepyIOUYUX MOCNIAOBHOCTEH

Caew- Dpusaatetna cumpona | ASCII-kon Bicimkose IicrnagusTxose
CHMBOA MO3HAYEHHA MO3HAMEHHA

\a 3BYKOBHH CHTHAN 7 \007 \x07

\b TIOBEPHEHHA Ha CHMBOT 8 \010 \x08

A\t ropusonTANEHa Tabyasnis 9 \011 \x09

\n Tlepexia Ha HOBHM PATOK 10 \012 \x0a

v BePTHKANbHA TabynAuiT " \013 \x0b

\E RePeXix A0 HOBOT CTOPIHKH 12 \014 \x0c

\r E{?g:;‘;‘;x&“;;g;ﬁ;&f‘ 13 \015 - \x0d

SIK ecKein-NOCHITOBHOCTI 3ANHCYIOTh TAKOX BKA3aHI HMXKYE CHMBONH abeTxw, KONA
BOHH BMKOPHCTOBYIOTECA AK OKPEMi CUMBONBHI KOMCT2HTH 260 AK ElEMEHTH CHMBONLHHX
PAAKIB:

\' - nossaueHss anocrpoda;

\" — NO3HRYEHHA JANOK;

\\ — Mo3HaYEHHA JBOTO CleMIa;

\? — MO3HAYCHHA 3HAKA 3AITHTAHHA.
Crin 3anaM’sTaT i CHMBOMH, 60 BIACYTHICTH MBOTO CIIEIIa B X 3aIIHCAX MOXE BUKIHKATH
HenpaBHIBHY (HTEPNPETALIK KOMIITATOPOM CHMBOMBHYX PSUAKIB, THM CAMUM COPHMHEUTH
EOMMIKOBICTh PE3yABTaTiB PoGOTH IPOrpamMu.

¥ Borland C nienii cnew gna cumaona ? He 060B’A3KOBWI.

Skino miBnH ciem 3amkcati nepen GyOb-AKAM iHMMM CHMBOJIOM, IO BE BXORHTb y
ZaBefieHA BHILE Neperik Kepyrouux abo crellianbHuX cHMBOIB, TO TaKHiE CIem KOMIIiLA-
TOpOM IIPOCTO irHopyeThest. ToGTo, ABOCHMBONBHA NOCTIIOBHICTE \m iBTCPIPETYETHCA AK
2MBOA m, @ MOCHIAOBHICTh \# — fAK IBMqalinmil ciMBOS # TOIIO.

Yepes BiCiMKOBY T2 IICTHARUATKOBY HOPMY eCKelN-TOCAINOBHOCTE}H MOXHA 3aTHCATH
~oBumbHKH cuMBoa ASCII-raGminii. Hanpriian, eckeHn-NoCTioRHICT, \0 NO3HAYAE CUMBON
s=0g0M 0 — mepmumit cumeon ASCII-rabmaui. Leit cHMBOS BUXOPHCTOBYIOTb Y CHMBONLHKX
TEIKaX SK 03HaKYy KiHL paaka. Eckeiin-nocaigosdicts \X1B (a6o pisHosnauHa BiciMKoBa




[image: image5.png]dopya 4033) Biznosinae cumposy ASCII-rabmuui 3 kozom 27, Mo no3Hava€ knasimy Esc,
a ecrefil-ocaioBHICTE \XBA (abo \272) samac crmMBon neepaorpadixu 3 kopoM 186 — mo-
IBiliHY BepTAKaNbHY NiKilo | .
Hessaxaroust Ha Te, DIO B 3aICAX CCKEAN-NOCIINOBROCTEH BHKOPHCTOBYIOTECS NBA,
TpH 260 i YOTHPH CHMBOJIH, BCi BOHH NI03HAYIOTE OTMH CHMBOJI CTARAAPTHOT KONOBOT
TabaHui i PO3MIANAIOTECA KOMNINATOPOM HAPIBHI 3 IHIIHMY CHMBOTAME MOBH.

1.2, Nexcemn

HaftMeHTIMMH 3MICTOBHIMU ETEMEHTAMM NIPOTPaM, 10 MAOTH CAMOCTIHHE IIPHIHASCHH,
€ nexcuuni odunuyi (nexcemu). Jlexcemu moBu C MOZUIAIOTs HA MICTD IPYIL: KIIIOYOB] c1oBa,
ineHTHGIKATOPH, KORCTAHTH, CHMBOJIBH] PAAKH, 38aKH onepauili Ta po3IiabHAKY.

Kaxouosi ciosa. Knwowosi crosa (ix e Ha3supaiots cayxncbosumu abo sapesepsosa-
HuMu CHOBAMH) — e HaGip BH3HAYCHWX CIB, IO BHKOPHCTOBYIOTBCA A BCTAHOBICHHS
THRIB JaHHX, KITACIB aM’ATi JaHMX, POPMYBAHHA ONEPATOPiB TOLO, KOXKHE KANHOBE CIOBO
Ma€ CBO€ PU3HAYEHAS, 3aCTOCOBYBATH KIIOYOBI CIIOBA JULA {HIIOT METH (30KpeMa Ak iMeHa
aMiHHHX 9i GyHKLiH) 3a6opoHero.

Mosa C BHKOPHCTOBYE HEBETUKHI Habip KIIOI0BHX CIiB — ix ycsoro 32. Hepeniaumo
i ¢I0BA, MOXUTHBIIH TX Ha FPYIIH 33 IPH3HATCHHAM:

* KIIOOBI C/I0Ba THIIIB AAHHX:
char double enum float int long short signed struct
union unsigned void
« XIOYOBi CIOBA KBamidikaTopis THIIB | ciienudikatopis Kaacie nam’aTi:
auto const extern register static volatile
« KJI0YOBI CIOBA OTIEPATOPIB: ,
break case continue default do else for goto if
return switch  while

» iHIm KMIOYOBI CIOBA!
sizeof — ONepanis, typedef — NeKIapalia THITY.
Crangapr C-99 BBiB y MOBY Lle I'ATh KJIOYOBHX CIliB:
_Bool _Complex _Imaginary inline restrict
KpiM KmoqoBuX ciiB, Mo MATPHMYIOTECA CTAHRAPTOM MOBH C, PAA KOMITUIATOPIB BH-
KOPHCTOBYE NOXATKOBI KIIIO4OB] C1I0BA, NPH3HA4eH] s B3a€MOi 3 NPOrpaMaMH, HalHCAHMMH
HIIMMH MOBAMH TPOrPaMYBaHHA, 8 TAKOK JIA BPAXyBaHHA ANAPATHHX 44 ONepaLliffHHX 0co6-

TMBOCTeH CepelloBUINaA, B SKOMY peallisyeThCa Nporpama. 3oxpema, y cepenosumi Borland
C nomarkoBo 3adikcoBaHi AK KITIOUOBI RACTYUHI CAOBA:

asm cdecl _cs ds _es far fortran huge interrupt
near pascal _ss




[image: image6.png]3BepHEMO YBAry Ha Te, W0 B KAKYOBHX CNIOBAX BEMMKI T2 MM JITCPH BBAKAIOTECH
pisrmmu. Tomy B porpaMax 1ii cl0Ba Tpeba 3aIMCYBATH TAK, AK BOHH BKA3AHI BHIUE, Ha-
npEKiIaf, int, aHe Int 9u INT.

Inenrndikaropn. Imena sMiHEMX, MakpoCiB, MiTok, ynKuiii Ta imumMX 06°€KTiB TIPOT-
paMu HasuBaTh ideHmugixamopamu. Inenrudikatopn dopmyoTs i3 cHMBOIIB Mepuioi
TPYIH, TOOTO 3 MAJIHX i BE/IMKUX TATHHCLKHX NiTeD, Iudp, @ TAKOXK 3HaKa THAKPECTEHNA.

TIpHKnaH KOPEKTHHX | MOMHBIKOBHX ieHTHikaTOpiB:
o summa x1 mitka_3 PrintList new_array - NpaBHibHI;
* 2root - HENPABMIBHO, ROYHHAETHCSA 3 MHGPH;

* res'05 - HENpPABHJILHO, MICTUTL CUMBOJ aNOCTpoda;
¢ Clear Heap - HENPaBHILHO, MiCTHTh CHMBOJ NIPOITYCKY.

Jlast Ha0uHOCTI Ta 3pO3YMINOCT] MPOTPaMH BANUTUBY PONb Bilirpae 3MICTOBHICTD iMeH
06’exriB. [IpumipoM, ineHTH}iKkaTop 3MiHHOT file name Binpasy Bkasye, WO Lg 3MiHHa
TIOR’A33HA 3 iMeHeM ¢haiina, a iM’a QYHKIIT OpenNewWindow acouiloETbCA 3 NPOLETYPOIO
BIIKPHTTA HOBOro BikHa. Taxol HaogHOCTI He Gyme, AKMO AIA MUX 06’€KTIB BUKOPHCTATH
KOPOTK} ieHTU(iKaTOpy, HanpuKiIag, fn Ta win.

SIK | B WIYOBHX CIIOBAX, B iXEHTHDIKATOPAX POIPISHAIOTLCA BEMKI Ta Majli JiTeph.
j 30KpeMa, TPH HACTYTHHX iNeHTHQIKaTOpH: prod, Prod Ta Prod GyayTh posras-
JIATHCH KOMAIAATOPOM K Pi3Hi iMeHa.
Tpuiinsiro, Mo iMeHa BHYTPIITHIX 00’ €KTIB CHCTEMH NPOTPAMYBAHHS, IKi BAKOPHCTO-
BYIOTECA B PEATI3ANIAX KOMITAATOPIB i GiGnioTednnx dyHKiH, N0YMHAIOTECA 0D
260 IBOMA 3HAKAMH MINKPECTEHHA: _heaplen T __FILE . ToMy He pexoMerTy-
€TBCA OYHHATH 31 3HAKA NI AKPECICHAA IMCHA IMIHAVX Ta iHINMX 06’ €KTIB nporpav.
106 BHIAKOBO HE CTIPHYMHHTH KOHQUTIKTY iMeH.

Koncranrn. Koncmawmu (y NiTeparypi MOXKHA 3yCTPITH TakoX TepMiH timepaiu) — me
06’ €Ky nPOrpaM, 3HAYCHH SKHX 3MIHIOBATH HE MOXHA. Y MOBi C KOHCTAHTH HATEARTS 10
aputmernannx faHAX. CTaHAAPT MOBH TIOALNAE KOHCTAHTH HA LJICYHCIOB], MifCHi. I~
BOJIBHI T2 Nepenikosi. [IHTAHHS CMHTAKCHCY KOHCTAHT, BCTAHOBACHHA iX THNIB, PAKTHHOIO
BHKOPHCTAHHS Ta iHIIi ETANEHO POSIIAAAOTECA B PO3AL 3, TYT HaBeLeMO JIMINE KBPOTKY
3araNkHY XAPAKTEPHCTHKY KOKHOL IPYTTH KOHCTAHT.

Llinouucrosi koncmanmy BUKOPUCTOBYIOTECA /U1 TO3HAYEHHS MITHX TMCE 31 3HAKOM
a6o 6e3 3Haka. MOXYTh MaTH Tput $OpMH 300pakeHHS:
* decAmKoei KOHCTaHTH: 5246 200 -13 +45 -
 giciMxo6i KOHCTAHTA: 034 01002 0515 0777
o wicmHadyAmKosi KOHCTAHTH:  0x%9243 0XDAD7 0xa3 0X10045F

BiciMxoBi KOHCTAHTH 3aBKIM TIOYHHAIOTECA LMGPOIO 0, 32 AKOIO JAIHICYIOTHCA BICIMKOBI
1H$PH 3HaYEHHA KOHCTAHTH (LMPPU Big 0 mo 7). LLlicTHAAUATKOBI KOHCTAHTH IOYUHAOTE-
cs npedikcoM Ox aGo 0X (HyJs i MaleHbKa JU BEMKA JiTepa x), 32 AKHM BKa3yHOThCA
mWicTHAAUATKOB} IHdpy wucHa (WbpH 0.9 Tayiteph a.. £ abo A..F),




[image: image7.png]AHitici konemanmu  38CTOCOBYIOTb UIA TIOSHATERHA YHCE, AKi MAIOTh SK Uiy, TaK i
ApoBoBy FacTHHY (TOOTO AIfICHAX YHCEIT), 3 TAKOX BEMHKHX IUTHX yrces. JIiHCRI KOHCTaHTH
MOXHa 3aMHCYBaTH Y ABOX dopmax:

* KOHCTAHTH 3 iKCO6aHOI KPANKOIO: 7.123 0.060 -384.65
* KOHCTAHTH 3 HRAEAROYOK) KDANKOIO: 276.8e~5 10.02e+8 5157E10

KoncrantH 3 $ikcoBaHOI0 KPAlKOIO MICTATE LTy i APOGOBY YaCTIHHH YHCHA, AKI Bil-
OKPEMIIOIOTHCA MK COBOKO ACCATKOBOI KDAITKOI0. Y KOHCTAHTAX 3 IIIABIOFOK KPANIKOI0
JONATKOBO BKA3Y€ThCH ACCATROBHIH NOPAAOK UHCIIa, AKUIL 3ANHCYEThCA MICHs NiTepH e abo
E (BiZlcnosa excrnowenma). Hanpukiaz, koncranta 276.8e-5 BiAnosigae AiiicHOMY YACIy
276,810, Ll 4HC/I0 MOYHA 3amMcarH iHakme: 2.768e-3 abo 0.2768e~-2, aTakok yepes
KOHCTAHTY 3 (iKCOBaHOI0 Kpamkoio 0.002768.

Cumeononi koncmarmu (iX e HA3MBAIOTS AimepHuMyU) BUKOPHCTOBYIOTECA Y MPOT-
PpaMax 1A 3BEPTAHHA 10 OKPeMUX CHMBONIB. CHMBOBHA KOHCTAHTA NI03HAYAETECA ONHHM
CHMBOIIOM, 3aIMCaHHM y anocTpodax, a6o eckeHn-NOCHIA0BHICTIO, T&X 3aNHCAHOI B
anocTpohax. Y CHMBONEHHX KOHCTAHTAX MOXHA BUKOPHUCTOBYBATH BCi CHMBOJIN 8KTHBHOI
xono8oi TabmiLi, 30kpema, NiTepH KUPHITAL, AKIIO BOHM HassHi B wiit TaGmumi. TIpmcramm
CHMBOJLHHX KOHCTAHT:

AT rar i

mtott o \n' f\a' \"'  "\XB2'

CumpoasHi panku. e onnmM Buznom nexceM Moek C € CHMBOIBHI pazii (Y iTeparypi
X TAKOIK HASHBAIOTE CIPIHZOGUMY Aimepanami aGo pROKosuMU (CIPIH208UMU) KOHCMAHMA-
;). Cumsonshiii pROOK — g NOCHIJOBHICTS JOBLTBHIX CHMBOIIB K010BOI Tabmuui (cepen
HUX MOXYTh GyTH eCxeHN-NOCTIOBHOCTI), OXOILICHA JANKAMH:
"Press any key..."
"Hauionansuuift ywisepcurer \"JlsBiBcexa nonirexmixa\"™"
"\t Poam\'saox: \n"

3BepHiTh YBAry Ha eCKeliI-IoC/Ii xOBHOCTI, AKUMH B APYTOMY i TPETBOMY PALKAX N0~
3Ha9eHO BHYTPIIlHI JIAIKH, anocTpod) i kepyiodi CHMBOH.

B oneparreHil naM’aTi BCi CHMBOMM psfika PO3TAIIOBYIOTECA Miapaa. Koxken cumpon,
BKITIOYAI0YH £CKeHN-TIocNiA0BHOCT, 3aliMae 0fuH GaliT, B AKOMY 3alUCYEThCA KOJ CHMBONA
{3a3HaTUMO, IO AeAKI CHCTEMH BHKOPHCTOBYIOTH 1BOGANTOBE KONYBAHHSA CHMBOIIB).

OcobauBicTh CHMBONBHHX PAAKIB MoBH C B TOMY, IO KOMITLIATOP aBTOMATHIHO JONY9ae
JIO HEX KiHIEBUA Hyfb-cuméon '\0', KM BHKOPHCTOBYETBCA Y IPOLIECAX ONPALIOBAHHA
PAIKIB AK 03HAKA iXHBOrO KiHIA. JBa HacTynHi 3amucH: 'C' i "C" € Di3SHUMH He TLIBKH
CHHTaKCHYHO, 2 i CeMaHTHIHO. 3anKc 'C' TO3HAYAE CUMBOIBHY KOHCTAaHTY, AKa 36epi-
TAETHCA Y MAM AT AK UiIE IHCN0, 3HAYSHHS TKOTO ROPIBHIOE KOy NiTepH C. Y TOH vac K
32mMC "C" € CHMBOMBHUM PA/IKOM, IO CKANAETBCA 3 ABOX CUMBOIIS: JIITEPH C Ta Hymb-
cumBoma ('C'+'\0").

JloB:1Ha CHMBONBHOTO PSUTKa HE 0OMEXYETBCA. V Pasi AOBIHX CTPIHTOBHX KOHCTAHT YacTO
BHHUKAE NNOTpeGa 3amHUCy iX ¥ ASKLIHKOX PAIKAX [POTPaMH. BHKOPHCTOBYIOTH IBA CTIOCOGH




[image: image8.jpg]TIOAIiTy CHMBOILHHX PAAKiB. [lepiliii nonsrac B TOMy, 10 B MiCLi pO3PHBY PS/IKA 3AIHCYIOT
NiBHi Cliel, 32 AKMM CTABIATH CHMBOJ HOBOTO PsifKka (HaTHCKYIOTh Knasimy Enter). Tomi
3amHCaHi B HACTYITHOMY PAAKY CHMBOIH BB&KAIOTECA POXOBKCHHAM CTPIHIOBOT KOHCTAHTH:
"Mipuxnaf OOBroro CHMMBOJNBHOrO psfgxa \
3 NepeHeceHHAM"

3anucanuii BHILE PANOK € PIBHO3HAYHHM JI0 HACTYIIHOTO:

"llpuxnaf BOBMOrO CHMBOJEHOr'O PARKA 3 nepenecenHau"

Henonik uporo cnocoy B ToMy, 1110 B PAIOK Pe3yNLTaTy NOTPAILISIOTE BCi CHMBOIH
npoGisty, 3aMKucaHi TIepe CHMBOIOM CIIEIIa T4 Ha IOYATKy HOBOTO PAAKA.

V apyromy crnocobi nepeHeceH s CTPIHTiB BHKOPHCTOBYETECA T4 BIACTHBICTS, 11O KOM-
ninsrop 06’ eauye (Konkamenye) y CINBHAN PAIOK ABA 3AIACAH] MAPSL CTPIHIH — MK HUMU
Moxe Gy TH A0BINbHA KIMBKICTh CHMBOITIB-DO3/ITLHAKIB: 1IPOBLIIB, CHMBOIIB HOBOTO PAIKA,
raGynsauii Toto. ToMy KOBrHiH CHMBONIBHMIA PAXOK MOXKHA TPOCTO TIOALTHTH HA YACTHHH:

“lle oguH NpUXNag NepeHeceHHA"
" HOBroro CHMBONBHOro pagxa"

Bianosiznuuii mosuuii paaok Gyne Taknm:

"lle OAMH NPHUX7NAj MEpPeHeCeHHS NOBroro CHMBONMBHOro pagxa"

3uaky onepauiii, po3finbHKKH, KoMenTapi. Onucani BAIME NEKCEMH: KIOYOBL
C0Ba, iicHTHG)IKATOPH Ta KOHCTAHTH — L€ T. 3B. JeKcemu-cnoea. Y mporpami Mix gsoma
JleKceMaMu-CIoBaMK 060B’43K0BO Mae GyTh 3amucanuii snax onepayii abo posdinbhux:
3HAK MyHKTYyauii i npodiLnsHUit CHMBOIL.

3HaKu OTepalii MOKYTb II03HAYATHCE OHIM CHMBONOM a0 ABO- YH GararocHMBONL-
HOo KoMGiHaltiero 3i cuMBOJTIB Apyroi rpymu andasity mosu C. ITpuiuianm 3HaKiB onepawii:

+  * & < . A = — OZHOCHMBOBHI Oneparii;
++ 1 >> - /= <<= - GararocMMBONBHI ONepauii.
JeransHoMy po3riady onepauiit Mosu C NPHCBAYEHO PO3ALN 4.
J10 PO3NINBHNKIB HANEKATH CHMBOIIH, SKi HA3MBAKOTB SHAKAMU NyHKmyayii:

) 0] ty H o= %

3okpema, GirypHUMHA KyKKam# { } OXONIIIOOTH TiTO HyHKILi, 3HAKOM ; 3aBEPIIYIOTH yci

OIHCH Ta OMEPATOpPH, Yepes 3HAK = iHiNiani3yloTh 3MiHHI B OTONOWEHHAX, “3ipOUKO” *
BiA3HAYAIOTH B ONUCAX BKA3IBHAKH TOMIO.

Onn i TO# e cuMBon y MOBi C MOkKe MaTH pi3sHE MPHIHAYCHHA 3a1EKHO Bij KOH-

3 TEKCTY, B AKOMY BiH BMKODHCTOBYeThCA. Hanpuiiian, 3HAKOM * T03HAYAIOTH ABi

onepaui: apHMETHIHE MHONKEHHA | 3BEPTANHA 0 TAHHX 32 iX AXPECAMH, & TAKOK

3aCTOCOBYKOTH HOTO AK 3HAK IyHKTYAL(iT 1l OFONOMICHHS JAHAX BKA3iBHHKOBOTO THILY.

Postb pO3AINLHAKIB IEKCEM BiLIrParOTh TAKOX CHMBOIH, SIKi HA3HBAIOTh NPOGINGHUMU:

2po6is1, CHMBO/IH FOPH3OHTAILHOI | BEPTHKANBHOT TabynALii, HOBOIO pAJiKa, HOBOI CTOpPiH-

XM, TIEPEXO/ly HA MOYATOK panka. L[i CHMBONM MOXHa 3aNHCYBaTH B JOBIIbHIH KimbkocTi





[image: image9.png]Mbk GyAb-FKHMM BOMA JIEKCEMAMH — CaMi K JIEKCEMH DOIPHBATH He MoxHa. Komminarop

Po3MIAAaE MOCNINOBRICTh NOBUILKMX MPOGINBHIX CHMBOJIB AK OIUH PO3ALIOBHI CHMBOIL,
10 BiIOKPEMITIOE IEKCEMH.

Y npoMy K PHIHAYEHHI pOIRLUTEHHKOM €1 Koaexmap — TeKCT, I PO3’ACHIOE NPOTPaMy.
KoxeH KOMEHTap MOYMHAETECA HBOCHMBONEHOK KOoMBiHaniclo /* i 3aKiHdyeTbes mapow
chmBoNiB */. TIpHKIaN KOMEHTapA:

/* CopryBaHH® PRokiB 3a mopsnxom ykpaimcoxoi aberxu */

KomeHTapi MO’KHA 3aIHCYBaTH B AOBINBHOMY Mic1li NPOrpaMu Mix nexcemamu. Jlonar-
KOBY iHOPMALIiEO PO KOMEHTAPI MOKHA NPOYHTATH B HACTYNHOMY Po3aimi.

@ 3anuraHua AnA CaMOoKOHTpon

1. Yn € Ha OCHOBRiit KNMaBiaTypi NepPCOHATLHOTO KOMII'IOTepa CHMBOIH, TIO He BXOMATE KO AN~
asity moen C?

2. Binomo, w0 ASCII-xox cuMeoma undpu O Mae suadenns 48. dxum € ASCI-konnudpn 57

3. 3aposnmperumMr ASCII-Ta6nuusamu 3HaliTiTs i MOpiBHATe, AK KOLYIOTECA YKpPAIHCEKI MITEpH
X otax, [Tai,aTakox {Taiy cHCTeMi KOTYBaHHS, AKa 33CTOCOBYETLCA B ONEPALIHHOMY
cepenobHii MS DOS Ta B CHCTeMi KOXYBaHHA, AKY MIATPUMYE cepelobuule Windows.

4. Slxe npu3naveHHs KOXHOI 3 HaBedeHuX eckeifn-mocaigonoctedi: \07, \n, \\, \X0D,
\xde?

5. Lo Take wnouosi (cmyxGoei) cnosa Moau? Hassite nexineka kmogosux cnis Mos C. Sxe
x npu3HadeHHs ?

6. Yu Bei 3anncani fani inenT(ikaropu € npaswIbHKHME: sto, st3, lprop grup-2,
grup_5, result#4?

7. TloRiniTh NepeniveHi NiNOYHCIOBI KOHCTAHTH HA NECATKOBI, BICIMKOBI T4 WIICTHAMIATKOBI:
1101, 01101, 792, 0, 0X1101, 0x7, 07, 7.

8. Ski KOHCTaHTH HANEKATh A0 AilcHUX? HapeniTs npuay AifCHHX KOHCTAHT.

9. YH onuaKoBUMM € NBi HACTYNHI KOHCTaHTH: 'N' Ta "N"? JIo AKHX TPYN BOHM HANexKaTs?
10. Y MoxcyTh GYTH BiIOKPEMICH IEKCEMH-CIOBA B TeKCT mporpamu?

11. SIKi cuMBONM MOXHA BHKOPHCTOBYBATH B CHMBONLHHX PANKAX i KOMEHTapsAx ?

12. 51K MOXXHa TIEpEHOCHTH HA HaCTYNHMI PAAOK A0Bri CTPIAroBi KOHCTAHTH?
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CTPYKTYPA C-NMPOIrPAMW.
BUKOHAHHSA NPOIPAM

Y uboMy posgini:
Mepwi oaxanomui nporpamk mosoto C
FonoeHa thyHkuia C-nporpam — main ()

CTpyKTypa NpOrpamu, onuck AaHux, ONeparopy, KOpPUCTYBauUbKi dyHKuii

0oooD

BiGnioteuni dywniuil Ta 3aronoeHi ainm, AMPeKTMBN NPENpoOLEcopa, MaKkpo-
nigcraHoBkM

o

CTunb 3anucy Ta othopMneHHa C-nporpam, kKoMeHTapi

=]

ETaru BMKOHaHHS NPOrpam: BBEASHHS | peaaryBaHHa TEKCTY, NPenpaLecyBatka i
KOMNINALIA, KOMNOHYBAHHS BUKOHABHOTO KORY

TBOMY PO3MIN POIMOYHEMO O3HAHOMIEHHS 31 CTPYKTYPOIO IPOrpaM, HATHCAHAX MOBOIO

C, Ta X OCHOBHHMH KOMIOHEHTaMH. BuBuaroaw HacTyTHi TeMu, GyzeMo NOTIuGnI0BaTH
it pOBIIMPIOBATA 3HAHKA PO cunmakcuc (TIPABIIA, AKi BH3HAYAI0TH BUA i HOPMY 3amuciB)
Ta cemanmuxy (3MICTOBHE 3HAYEHHS) KOHCTPYKTHBHAX KOMIIOHEHTIB C-IporpaM i CTpyX-
TypH TpOrPaMi B LLIOMY.

2.1. Mpuknan KOpOTKOT Nporpamu

PO3M04YHEMO 3 HACTYTIHOL, FPAKHYHO KOPOTKOY, e LiIKOM NPale3naTHOT IPOTERvm:
/* Bumegeuua TekcTOBOro mosipowremHs */

#include <stdio.h>

void main(void)
{

puts {"\n lle Hawa nepma C-nporpama.“};
}

'V pasi 3anycky Wi€j NPOrpaMH Ha BAKOHAHHA Ha ekpaH 6y2e BxBexeso PAIOK TEKCTY:

He ama nepma C-nporpama.

Tlonanpmi NOACHEHHSA AONOMOXYTh 3PO3YMITH CTPYKTYDY E2BE1€HOT IPOTPaMH.




[image: image11.png]@yuxuii C-uporpam. OCHOBHAMH CKNAZI0BHMH 9aCTHHAMY KOEHOT C-IIPOrpaMH, AKOI0
6 KOpOTKDIO 4 BEIIMKOKO 33 0BCATOM Boa He Byna, € GyHKuil. @ynkyiz — He CHHTAKCHYHO
Ta OTI9HO 3aBEPLUICHIH CaMOCTIHRAM GparMeHT Mporpamy, IO MA€ BIACHE iM’a i peanisye
neBHy 3afauy. Y TPOrpaMax BHKOPUCTOBYIOTH XB2 BHAW yHKuii: Gibriomeuni, aKi Bxe
cTROpeHi # 30epiraloThest B GiGNioTENi CHCTEMH TIDOrpaMyBAHHA, TA KOPUCMYBAlbKi, AKi
CTBOPIOE NPOTPaMicT Y maRmiil mporpami. Hama nepiia mporpama MicTHTL €IHHY KOpHC-
TyBalBKY QyHKIiFO main(), B AKiH BinGyBacThcA 3BEPTaHHA A0 CTAHAAPTHO] Gibmioreanoi
¢dyHknii puts().
st nigsuiLieHHA HAOHHOCTI | YTabensHOCTI NporpaM IMeHa KOPHCTYBALIbKUX (YHKUIRA ¥ TexcTax
nporpam Gyaema BUALATI HANIBXUPHHM WPKTOM.

Bei ¢yHxnii Mosr C MaloTh 0HBAKOBY CTPYKTYpY:

mun_sHaverna_gyrkyit iv's_gdynxyii { cnucox napamempie)

mino gynryil

TlovarkoBa YacTHHA QYHKIL, SIKA CKIAIACTECA 3 THITY 3HadeR A QyHKUil, if imeRi Ta crmeky
OTOIOmeHb MapaMeTpis GyHKLIi, 3aMHCAHOr0 B KPYIIIMX JYXKaX, HA3HBAETLCA 3AZ0806KOM
yuryii. Tino gynxyil oxownoeTses birypEuMu Tyxxamu i POPMyeThCA 3 ONUCIE JAHIX
Ta ONEPATOPiB, NIC PEATi3yIOTH i, AXi NOBHHHA BUKORYBATH JaHa dHyHKLL.

Dywxuis main{). KophcTypaubki GyHKkuii MoxkyTh Matn 1oBinbHi iMena, ki nanae
M mporpamict. Bonxosac y nporpami 0GoB’43k0Bo 11oBHHHa GyTH QyHKNIA 3 iMeHeM main
{ronoBHa) — 3 Hel MOYMHAETECA BHKOHAHHS KOXKHOI NPOTPaMH, A 3aKiHYEHHS main() BH-
‘KIIHKa€ 3aBepIIeHHA pobOTH Beiei mporpam.

3mepHEMO ypary Ha 3aronoBox GyHKiii main (). Y HapeneHiit Bume KopoTkiH Iporpami
nepme ¢0B0 void € THIIOM 3naueHH, sxe noseprac Gyniuis. Le 3HayeHH nicns 3aBep-
TueHHA poGOTH main () MEPeJacThCA Y MPOrpaMmy OnepalifiHoi CHCTEMY, KA 3amyCTHAA
Ha BAKOHAHHA JaHy KOPHCTyBalbKy nporpamy. Borland C nomyckae, mo6 y nporpamax,
3Ha9eHHA 3aBepIICHHS AKUX He Tpefa nepefapaTy B onepallilie CepeNoOBHILE, mun_3Ha-
uenna_ghynxyil B 3aronoBky QyRKUii main () OTONOUIyBaTH KITIOYOBHM CHOBOM void
(BinsHuii, mopoxaiil). CnoBo void 3a3Hadae, Mo GYHKIA HE IOBepTac 3HadeHHs. [IpoTe
AeAKi ornepauiiiHi CepenoBIIlLa BHMATaTh, 00 KOKHA NPOrpaMa NOBSpTaNa Hine THCIO, Ake
BKa3ye, KM YHHOM 3aBepliieno poboTy wiei NporpaMi: HOPMANEHO (KOPEKTHO) Ui aBapiitHo
{momikoeo). Tomy Hajazi, Vin AOTpUMaHHS CTaHAAPTy MoBH C, GyneMo BCTAHOBIIOBATH THIT
3HaveHHA PYHKIIT main () ik int (Uinwkii), a nepen sakinveHHAM QYHKUIl TOBEpTATHMEMO
3Ha9eHHA 0, MO CHIHAN3YE TIPO GE3NOMILIKOBE 3aBEPLIECHHS NPOTPaMH.

/* CraupapruioPaEwd PapiaMr nonepenmsol nporpamu Y/
#include <stdio.h>
int main(void)

puts ("\n le Hama nepma C-rporpama.");
return 0;




[image: image12.png]CnoBo void y cmucKy mapameTpis QyHKUii main () miakpecmoe, mo aaHa GyHKuis
HE BHKOPHCTOBYE HIAKHX TIAPAMETPIE.

Y cTapux KHUrax 3 NporpamyBaHHs MoBOK C MOXHA 3ycTpiTW MpOTpamm, B AKUX Nepaz cno-
BOM maln Ta B cnucky NapameTpie hyHKUIT HINOTO He BKA3aHO:

main{)
{

R /* @ino nporpasu */
return 0;

)

3rigHo 3 NepWMMK CTEHAAPTaMM Taki OronotweHHS ByHKLUI BUKOPUCTOBYBANU T. 3B. NPaBUNa
3aMOBMYBAHHR, 33 AKMMW BBAXANOCH, WO 3HaYeHHN (yHKLII MaE TR 1nt, 3 CIMCOK NapameTpis
HeBnaHauenwit. Crangapr C-99 ckacysae NpaBunio BCTAHOBNEHHA TUNY int 3a 3AMOBWYBAHHAM
i BUMarae ABHOMO BKASAHHA TUIY ANA 3HA4YEHHS, Ake NoBepTae dyHKUiA. Taki X BUMOTM wWOA0
oronoweHKA (PyHKLM i 8 moai C++. Y pasi NOpPOXHLOro Cnucky napameTpie komninatop C we
KOHTPOAIOE BiRNOBIQHOCTI NapaMeTpiB, TOMY, WOG YHUKHYTM NOMUAOK, BIACYTHICTL NapameTpis
yHKLji cnin nosHa4ath cnoBoM void.

Tino dypxuii GopMyroTs 3 onncis 3miuHX i oneparopis. OCKUIEKH B HAIMX NEPIIHX
KOPOTKMX POTpaMax 3MiHHi HE BUKOPHCTOBYBANNCH, TO OPO HHX NOTOBOPHMO Ni3Hile.
Onepamopu — 1i¢ KOHCTPYKTHBHI €IEMEHTH TIPOrPaM, Mo BHKOHYIOTH NEBHi BCTaHORIEHI
Aii. PoGoTra nporpamu 3nifiCHIOETECA came yepes onepatops. Koxen omeparop mosk C 3a-
BEPIIYETLCA 3HAKOM KPAIKa 3 KOMOIO ;.

'V nepiuomy BapiaHTi HanIol TPOrpaMy € TINBKH OMMH ONEPATOP:

puts ("\n [e Hama nepua C-nporpawa

AKHIT BHKITAKAC CTaHAAPTHY GibmioTeany GyHKiito puts (), MPU3AAYSHY A BABSACHHS HA
€KPaH 3a/jaHoT0 CHMBOJILHOTO PAAKA. Y ApyroMy BapiaHTi TpOrpaMH B GYHKRi0 main{)
ONATKOBO BBEAEHO MPUKIHLECBM onepaTop

return 0;

AKWI 3aBepIIy< poGoTy NPOrPamMu i nepefac B ONepaNiiiHe CEPEIOBHILS 3RAYCHHS O.

Bibnioreuni pynkuii Ta cranpapThi 3aronosni daiinn. Moea C ke Mae s6yzosammx
(TaKHX, IO BXOAATH [0 CKNANY KOMNDIATOPa) 3aC05iB BBEICHHA/BHBENCHH JamiX. Toyy,
AKINO B NPOLECi poGOTH IpOrpaMe MOTPIGHO CTPHMATH AKyCh iHPOPMALIiO BiX ROPICTYBA9a
%M BinoGpasHTH pesyNbrari BUKOHAHHUX ONepalii, TO 3aCTOCOBYIOTE GitnioTewri Gymxmii C,
MPH3HAYEHi 1A BBEICHHS/ BUBEAEHHA JAHHX, 360 CTBOPIOIOTE BIIACHi KOPHCTYBALILED GynKmil.
'V Hamii mporpami 1A BiXTROPEHHSA HA EKPaHi TEKCTOBOIO IIOBIAOMIIECHHS BHEDPHCTAHO CTAH-
aprHY 6i6nioTedny ¢yHKuilo puts().

Komnistrop C 3nificHIOE KOHTPONS NPABIILHOCTI 3BepTanHs 30 yHruii. s usoro
KOXKHA (yHKIIA, IO BUKOPHCTOBYETECA Y MPOTPaMi, OBHHHA GyTH NONEPEIHBO ONMCaHA
abo oronomena. Oronowenys 6iGnioTeysnx Gynknii srpynosani y T.38. 3arofOBHHX
aiinax, Axi HeOOXiAHO MiX’€AHYBATH AC NPOrpaMHU Yepes AMPEKTHBY BKTOUEHHA Qaiina
#include. Bei 6iGumioteuni GyHKOil CTAHXAPTHIOBAHOTO BBEICHHA/BHBEICHHA AaHHX
OrOMOILIEH] B CTIELIAIBHOMY 3aronoBHOMY daiini <stdio.h>.





[image: image13.png]JIupeKTHBY BKIIOUEHHS 3ar00BHOTO daitna <stdio.h>:
#include <stdio.h>

Gynemo 3anucyBaTH B KOXHIA POrpaMi, XA BUKOPHCTOBYE CTaHAapTri GiGnioreani pyrkuil
BHCOKODIBHEBOTO OOMiHy NaHHMA.

Kyrosi ayxku <> B iMeHi 3aronoBHOro daitna BKasyoTs, o Aanuil halin 3Gepiracter
©A B CELianbHOMY KaTa/io3i, BHIINCHOMY B CEPEROBUI IPOrPaMyBaHHA N POIMIMCHHS
3arontonanx Qaiiis. ¥V Borland C ueii kataror cTannapTao Mae iM’s INCLUDE. Hazsn
saronopHux Qaiinis mos’asami 3 npusHatenusM GyHkuil, ski oronomeni B iux daiivax.
Tak, Ha3ea stdio.h € ckopodeHHAM Bin cnis standard input/output header — 3aronosok
CTaHZAPTHOTO BBEACHHs:/BUBEICHHA; HA3Ba math.h BKa3ye, 110 NaHHI 3aronoBHMH datin
36epirac Maremariryi QyHKUii; HasBy conio.h Mae daiin, B AxoMy 3i6pani dyHkuil, mwo
PO3IUAPICIOTh MOAJIMBOCTI KOHCONIBHOTO BBECHH/BUBGIEHHS JaHHX TOILO. Bcei 3aronosai
daitna € TexcroBME daiisami MS DOS, 1x MOKHA NepeDIAHYTH, BUKOPHCTOBYIOH NOBITb~
Huit penakrop TekcTi. OCKiNBKM COTATKY BMICT 3aT0ONOBHHX (aiiis Moxke GyT He 30BCiM
3PO3YMINKM, Kpalle 3HaHOMMTHCH 3 IXHIM MPHIHAYCHHAM Y€pe3 NiACHCTEMY AOTIOMOTH
Help iaTerposaroro cepefosmia Borland C (mysxr Merto Help/Contents/Header Files),

2.2. Ctpyxtypa nporpamu

Hlo6 AeTanbHIUIe [TOACHUTH CTPYKTYPY C-HpoIpaM, PO3MIAHEMO WIE OOHH NPUKNAZL,
Tonana HIKYe MPOrpaMa BUBOAMTH HA ekpaH TAGHHIO, Y N pAjKaX AKOi BRA3ylOTECA
3HAECHHA TeMIEpaTyp y rpanycax Uenscid a Bianosinsi 3HaveHna y rpamycax ®apenreifra,
TloyaTkoBe 3HAYCHHA TeMIepaTypH 3a LiemmcieM BBOANTE KOPHCTYBAY, KPOK 3MIRH TEMNEPATYPH
32/12€ThCA NPOrPAMHO Yepes napameTp DELTA_TC. IlepeTsopelHs sHAMCHHA TeMNEParypr
i3 rpamycie Llenscia y rpanycu dapenreiita BukoHye okpeMa ¢yHKuia Cels_to_Fahr().
Jinst 3pyHBHOCT] HACTYNHMX MOACHSHD PAAKH TEKCTY HPOTPAMH MPOHYMEPOBAHO.

1| /* Bumepenms TaGmuni Temmeparyp y rpaaycax HOemscis

2 Ta rpagycax dapenreifita */

3 | #include <stdio.h>

4 | #define N 20 /* ximekicTe auauems */

5 { #define DELTA_TC 1 /* xpok 3minu TemnepaTyph */
6 | double Cels_to_Fahr (int tC); /* npororun gymkuil */

7| int main(void)

81 ¢

9 int n, /% niuuneMuk panxis mamuui */

10 tmin, /* nouarxose 3HaueRHH TeumeparTypn */
1 tCels; /* memneparypa B rpagycax lenscis */
12 double tFahr: /* memneparypa ® rpaaycax fapeureitra */
13 printf ("\n MlouaTkoBe 3HAUEHHA TEMHEPATYPH = ")}

14 scanf ("%d", &tmin):




[image: image14.jpg]15 printf ("\n\t Tabnmuus reuneparyp\n tC (sa Uensciem)"

16 " tF (3a @apenresirom)\n");

17 for (tCels=tmin, n=1; n<=N; n++) {

18 tFahr=Cels_to_Fahr(tCels);

19 printf ("%10d %21.1f \n", tCels, tFahr);
20 tCels+=DELTA_TC;

21 }

22 return 0;

23|}

24 | /* oyrxuia nepersopenns TemmepaTyp */
25 | double Cels_to_Fahr (int tC)

26 | {

27 return (double)tC*1.8+32.0;

28|}

TIpuxnaj BHKOHAHHS [IPOrPaMH:

MovarxoBe 3HAUEHHs Temneparypu - <=5
Tabnuus TeMnepaTyp
tC (3a Uenscieum) tF (3a dapexreiTom)
-5 23.0
-4 24.8
-3 26.6
13 55.4
14 57.2

JlupexTnBH npenponecopa. MakponiacTanoBku. Tpu MOYATKOBI PAIKH NPOrPaMH,
SKi OYMHAIOTHCA CHMBOJIOM #, MICTATB T.3B. Oupekmueu npenpoyecopa. Ipo mupexTHsy
#include, fika Mix’€AHYE 0 OPOrpaMiT 3arofoBHNH (aiin <stdio.h>, MoBa Bxe imuia
panime. Lleit daiin HeoOXiHui, OCKINLKM B MPOrpaMi [UIs BBEACHHA T2 BHBEACHHS JaHHX
BHKODHCTOBYIOTCA BiAnoBiAHi GiGnioredni pynkmii scanf() Ta printf().

VY pankax 4 i 5 3amucano aupektuBy #define. llg IMPEKTHBA BUKOHYE 3aMiHy Makpo-
KOHCmanmu, BKa3aHOi Ticss cnoBa define, Ha TEKCT MiZACTAHOBKH, MO 3IHCYETHCA MiC:IA
iMEHi MAKPOKOHCTAHTH. 3aMiHa BHKOHYETCA B YChOMY TEKCTi IPOTPaMH, II0YHHAIOTH 3 PAIKA,
HACTYIHOTO 33 IaHOK IMPEKTHBOK. 30KpeMa, B HaBeeHil porpami Bei nexcemn N GymyTs
3aMiHeHi KOHCTAHTOK 20, 4 lekceMl DELTA_TC — KOHCTAHTOK 1.

3aminm, ki BUKOHYe IupeKkTHBa #define, y niTepaTypi Ha3HBaOTH maxponidcma-
Hoskamu, makposaminamu abo maxpoposwupennamu. CaMy X NEKCEMy, SKa 3aMIHIOETHCA
3aJAHHM TEKCTOM TTICTAHOBKH, HA3UBAIOTH IMEHOBAHOIO KOHCIMAHMOIO, MAKPOKOHCINGRMOIO
a60 mpocTo Maxpocom. JIETANEHO 0COOMMBOCTI BUKOHAHHA MaKPOMIICTAHOBOK POSIIIAHYT
B po3ini 17, 3apa3 3ynHHMMOCK TiTBKH HA JEKLTHKOX MOMEHTaX:

* 3aCTOCYBAHHA MAKPOKOHCTAHT JIa€ JiBi iCTOTHI NMepeBary: mO-TSPITie. 3POCTAE HAOUHICT
TpOrpaMy, OCKLIBKH ive's Maxpoca Hece in(opmarizo =SEHS JaH0l KOHCTAHTH
(y HamoMy mpuKiIaTi — KPOK 3MIEE 3ssexss TexepaTyp 3a Llensciem);





[image: image15.png][O-ApyTe, CHPOMYETHCS BHECEHHA IMIH Y NIPOrPaMy — OCTATHBO 3MIHHTH 3HAYEHAS Y
BYpa3i mACTaHOBKH, mOG BiANOBiNHA 3Mina GyNa BHKOHaHA BCIOAH B TEKCTi NPOTpaMH;
i’ MAKPOKORCTAHTH MOXKE OYTH ROBLIBHIM iNEHTHQIKATOPOM, e MPHIHHATO 3ATHCYBATH
MaKpPOCH 3arOIOBHHMH JIiTepaMH, Wo6 Y IPOrpamMi BHPI3HUTH iX 3-OMIK iHIIMX iMCH,
TEKCT MAKPOTIICTAHOBKY — ¢ PParMEHT MPOTPaMHL, TKHM Oyie 3aMIHEHO iM’S MAKPOKOH-
CTaHTH; BiH MOXe MICTHTH iMeHa MaKpoCiB, BHSHAUEHHX PaHillle, HANPHKIAZ!

#define PI 3.1415927

#define PI3 (PI/3)

o gupeRtHBa #define BHKOHYE IPOCTY 3aMiHY BKa3aHOrO MaKPOCA TEKCTOM MiACTAHOBKH;
BHpa3 3aMiHH (PI/3) OXOIUIEHO MYXKaMH, mI06 omnepaiia AineHHa PI Ha 3 3aBXAH
BAKOHYBANACh NEPIIOIO, 30KPEMa BHPa3 X/PI3 Gyne 3aMiHEHO HACTYITHHM:

x/(3.1415927/3)

*» KOWHA THPCKTHBA NPEMPOHECOPA IOMHHACTECA CHMBOIIOM # i 3AITHCYETBCA B OKPEMOMY
PRAKY; KIHUCM JMDEKTHBH € CHMBON KiHIS DSAIKA, 3HAK ; Y AMDEKTHEAX HE CTABUTBCA.

SKiIo B KiHU BHpasy THACTAHOBKH 3aITHCATH KPANKy 3 koMo abo iHnmit 3nak, To
uieii 3HaK GYNe CHpUIHAATO SK OCTAKNIN CHMBON TEKCTY MiACTAHOBKH.

©yuknii nporpamuy. HaeneHa BHILE IPOTPaMa CKIIARAETHCA 3 ABOX (yRKLii: GyHK-
uil main() Ta dyHKuii Cels_to_Fahr(). Y dyHkuii main() peanioBaHO OCHOBHI Al

ANTOPHTMY MOCTABICHOT 33/1a%i:

1) BBOINTLCA IOYATKOBE 3HAYCHHS TEMNEPaTypH B rpagycax Lenscia (paaku 13 i 14): dyHk-
Iig printf() BHBOAMTh H3 EKPaH NOTOMIKHE MOBIIOMNCHHA, a DYHKNIA scanf{)
3ANFCYE BECACHE 3 KIABIATYPH LIS YHCIIO B 3MiHAY tmin;

2) BUBOAKTLCS 3ATONOBOK (T. 38. “manka’) TabNui Temmuepatyp (pinka 151 16);

3) UUKITIIHO MR KOKHOrO 3 N NOCHLIOBHWX 3HAYEHD TEMTIEPATYPA B rpanycax Uemscin 06-
YHCMOETHCA BIANOBIAHE 3HaveHH B rpanycax apenreitra i BusoanTHCA panok rabmimi
pesymbTaris (paku 17-21).

®opmyeaHHA TabNHILl BUKORAHO Ha OCHOBI oneparopa uukny for. Pagok 17 Mic-

THTB 3aTONI0BOK LMKy, B SKOMY 33d4al0ThCA OYATKOBI 3HAYEHHA IMIHHMX (n=1 Ta

tCels=tmin), yMOBa BHKOHAHHA WHKITY (n<=N) Ta LIMK/11YHA 3MiHa TapaMeTpa n (n++ —

36impenns Ha ouHNC). TLTO NHKITY CKIAAAETRCA 3 TPHOX BKIANEHAX 0NEPATOPIB (PAIKH

18-20). Jina ofaHc/IeHHA SHAYSHHA TEMITEPATYDPH 3a PapeHreiToM, L0 BiNOBiAac 3aMaHoMy

3HAYEHHIO tCels,y IPOrpaMi BAKOPHCTAHO OKpeMy QyHKnilo Cels_to_Fahr (). 3HaueH-

HA, SKE TOBEPTAE (PYHKIUIA, TIPHCBOIOETHCA IMiHHI tFahr. OYHKUIA printf () BUKOHYE

BHBEACHHA HA EKPAH BOX 3Ha%CHb Temneparyp: 3a Lempciem (tCels ) Ta 32 Papenreiirom

(tFahr). Cneundikauii $10d Ta $21.1f 3ana0Tb GOPMATH BUBEHERHA LA GOPMYBAHRA

xonoHok Tabnrui. Hactynauit onepatop (pazok 20) 36inbrye 3HaMeHHA IMIHHOI tCels Ha

3afaHHii KpOK DELTA_TC.
Dyuxuin Cels_to_Fahr () CKIAJaETRCA 3 EIMHOTO ONIEPATOPA return, AKHii nosep-

Tae B TOYKY BHKIMKY JAHOT QyHKNIl 3HAYEHHA BHpa3y, 1o NEPETBOPIOE TeMITEPaTypy i3

rpanycis Llenscin (napametp tC) y rpanycu Papenreiita. ITopsanox samucy ¢pynkuiit y




[image: image16.png]C-nporpaMax RoBinbAHM, 30KpeMa B HAWIH Nporpami NepuIoo 3anMCase main{), a no-
TimM dyukiio Cels_to_Fahr (). [Llo6 KOMIIAATOP Mir DPOKOHTPONOBATH NPABUILHICTE
3BepTaHHs X0 AaHOi GyHKUl, B pAAKY 6 Mepen main () BKA3AHO T.3B. NPOTOTHN QyHKIi —
PAZOK 3arofioBKa, B AKOMY 3a3Ha4CHO iM’R GyHKRIT, THI if 3Ha9€HHA Ta THIH napaMeTpis.
KoxeH nporoTHN 3akindyeThes SHAKOM 7

Ak yxe 3raLyBanock, Tilo QYHKII CKTANAECTLCK 3 OMHCIa IMIHHUX | onepaTopis.
3MiHHi npusHadeni ANA 36epekenHs faHuX nporpamu. PaKTHYHO, IuiHHG — e TIEBHA
JIiSISHKA OIIEPATHBHOI AM’ATi, OGCAT AKOI BH3HAYAETHCA THIIOM, BKA3aHWM B OTIMCE 3MIHHOT.
Y 1o AiNAHKY 3anHCYIOTBCA NOTOUH] 3HaUeH s 3MiHEOT. OMHCH 3MiHHMX BHKOHYIOTE Ha O~
uarKy Tina GyRKuUiT nepes nepumm ofneparopom (pazky 9—12). GyHKiliA main () BUKOPHCTO-
BY€ 9OTHpHM 3MiHHI: tCels, tmin Ta n OrONOMWEHO AK WINOYACNOBI 3MivHi (THD int),a
tFahr —AK 3MiHHY AilicHoro THIy (tun double). MyHKUis Cels_to_Fahr () onpalmosye
ORHY 3MiHHY tC, AKa € opManbiuM napamerpoM gamol dysxuii. Joaarkosi sayTpiumi
3MiHRHI Y Cels_to_Fahr() He 3aCTOCOBYIOThCA.

2.3. 3anuc Ta ochopMneHHs nporpamu

'V MoBi C He BCTAHOBINCHO KOHKPETHUX NPaBHI 1070 GOPMH T2 CTHIIO 3aMMCY KOHCTPYK-
THBHHX KOMITOHCHTIB TIPOrpaM — BM3HAYEHO TUIbKH iX chETakcuc. [Tpore ana edekTHBHOT
pOBOTH 3 TIPOrpaMoI0 ke BaXUIHBO, o6 dopma if samucy Gyma BAaOYHOK, TOCNIN0BHO
OIHOTHIHOK, 3PYHHOIO JUTA HTaHHA, JECTKOO JUIS CIPHIHATTA Ta KODEKTYBAHHS.

3anuc oneparopis. C-nporpaMa CKIaAaeThes 3 HocmiaosHocTi hyHKuil. Tino dymkuil
3AMUCYETHCA Y (irypHUX HyRKaX 1 GOPMYETECA 3 PAAKIB ONHCIB Ta onepatopis. O3HaKol0
RIHIA KOXKHOTO OIIHCY MM ONEPaTopa CAyrye 3uaK ;. 3aebimmoro aci mpocti oneparopy,
3 TaKOX BKJIAJIeH] OMEPATOPH 33IUCYIOTH N0 OHOMY B OKPEMHX PAIKAX, AK le 3po5ieno B
Halii JeMOHCTpaNiHii nporpami. IHOAL AOLINBRO 3aMKCATH B OAHOMY PAAKY HBa 260 TpH
HOPOTKHX OTEPATOPH, Wi PO3TALIYBaTH ACBTHI ONEPATOP Ha ACKIBKOX PAIKAX.
v 3a60poHeHO PO3PHBATH CHMBOAMH-PO3IUIBHUKaMH NIEKCEMH, IO € ineHThdiKaToparat,
KOHCTAHTaMH, KITIOYOBUMH CIIOBAMH 9H CKNIANEHUMH IHAKAMH Oonepaliii.
KOHCTPYKTHBHI 9aCTHHH ONEPATOPIB T2 BPA3B HOULTHHO BHIINATH, BUKOPHCTOBVICAN
214 meoro npobinsxi cuMBomy. 3anHc oneparopa
if (x>=xmin && x<=xmax)
y=sin(x);

€ iCTOTHO HAOURIINM, HiX TOJAHHIl Y HACTYIHOMY PAIKY:
if (x>=xming&&x<=xmax)y=sin(x);

X044 3T{AHO 3] CHHTAKCHCOM MOBH OCTAHHiH 3aITHC TAKOXK NPABHIBHIH. BOIHOTAC 310BXHBATH
Ppo3insHuKaMH e cllif, 60 iX Hanmip Doripmrye ynTabesbricTs DporpaMi. 3anuc

c=({a+b)/2; /* cepemusa imrepsany momyxy */

Gyae GiabII 3po3yMiTHM, HDK HACTYNHUH, AKHI CHHTAKCHTHO | CEMARTHIHO NIOBHICTIO CKBi-
BAICHTHHIN [0 NONEPEIHBLOTO:




[image: image17.png]c =~ (a /* nisa mema imTepeany momyxy */ +
b/ npasa Mema imTepmany momyxy */ Y/ 2

106 BagimaTH TUIO GYHKII], OMHCH Ta OTIEPAaTOPH 3BAYANHO IOYUHAIOTH, BIICTYIHB-
IIH HA feKiNbka NOSHNIH Big 1iBOrO KPalo HPOrpaMh — “BTOILOIOTS” BITHOCHO GirypHHX
IYHOK, AKHMH OXOTUIeHO Tino dynkuil. [Toarku onepatopis ogHoro pius (TobTo THX, MO
BHKOHYIOTbCA TOCNINOBHO) NPUAHATO BHPIBHIOBATH N0 BepTHkani (paaxu 13-15,17,22, a
Takox 18-20). OnepatopH, AiKi € CKJIaIOBUMH YACTHHAMHU iHOIUX ONEPaTOpiB, 30KpeMa Ti,
mo GopMyIOTh TifO MUKITY, BIACYBAKTL BIJHOCHO IOYATKY ONEPATOPA 3ar0OBKA LHKITY
{panxy 18-20), Tax caM0 “BTOTLIIOIOTE” BHYTPILIHI ONIEPATOPH YMOBHHX Olepatopie (1f Ta
switch). BincTyn B 3anucax BRIaJeHHX ONEPATOPIB NiAKPECIIOIOTS CTPYKTYPY NPOrpaMi
Ta MiABUIYIOTH ii HAOYHICTB, TOMY HEXTYBAaTH HHMU He MOXHA. ONTHMANLHUM PO3MIPOM
BiICTYNy /U141 BKIAACHMX ONEPATOpiB € 2-4 Ho3Hmii.

Posmimenun Girypunx ayxok. Qirypsi mykku { i }, AKHMH BiANOBIZHO TIOYR-
HAETHCA | 3ABEPIIYETECA TUIO KOXHOT (YHKT, SK MPABHIIO, 3ATHCYIOTH B OKPEMHX PAIKaX,
BUPIBHIOWYH iX 110 BepTHKaN (pajkH 8, 23 i 26, 28 Hawiof nporpamu).

DirypHuUME AyKKaMU B MOBi C TakoX BHIUIAKTE 670K — TOCMIZOBHICTE ONCPATOPIB,
AKA CHHTAKCHYHO POIMIANAECTECA AK OIMH ONEpaTop. BIOKH BUKOPHCTOBYIOTE /UIs BRIANEHHS
TpYIIH ONepaTopis y onepaTops LUy Ta B yMOBHi onepatopy, Haiibinkur nommapenaMi cepen
NPOTPaMIcCTiB € ABa CNOCOGA 3amKCy GIOKIB, AKi IPOUTIOCTPYEMO HACTY THIMH PHKIANAMH,
Tepumit coci6 — BUAiTeHRA 610Ky BIACTYNAME Ta OKPEMHMH PATKAMH:

while (numb>0)

{
sum= sum+ nunb % base;

numb = punb / base;
}

'V npyromy nonynsapHoMy cnocobi 3amucy 61OKiB 3acTOCOBYIOTB TiflbKH OIHE BiACTYT:

while (numb>0) {
sum=gum + numb $ base;
numb =numb / base;

3 HaBeeHUX NPHKNAAIE BUHO, WO eI coci6 sanucy GNokis BupasHime BUINAE
610K, ane BHKOPHCTOBYE NOAATKOBHIl psliok. KpiM 11boro, y pasi BeNHKoi KibKOCTi BKIaASHD
OKpEMi BINCTYIIH At AYXKOK i Tina 61I0KY NPH3BONATH O SHAMHHX 3CYBIB PAIKIB YNPaBo, Mo
noripurye IHTabenbHiCTh TEKCTY NPOrpaMy. Y Haselenilt Buine NeMOHCTpaLiFfHIH nporpami
BHKOPHCTAHO APYIHil CTIOCI( 3amucy 6MoKiB: AykKa nodaTky 6M0Ky { 3amUCYEThCS B PAAKY
3aTONIOBKA MK 94 YMOBHOIO ONEPATOPa, 3 HyXKKa KiHUS GNOKY } ~ B OKPEMOMY PAIKY B
il caMmiii mo3uL, 3 K0T TOYMHABCA 3aTOMOBOK HUKITY (pAaKH 17 i 21) um iHuIMi cknaneHuH
onepatop. Takoro CTHIIO 3anucy GyAeMO JOTPHMYBATHCE i B YCiX HACTYTIHHX NpOTpaMaXx.

Komenrapi, Baxnusy pons y niZeumeHsi Ha09HOCT Ta 3p03yMiNOCTi mporpam Bifli-
IpaloTh KOMeHTapi, X04a BOHH He € 060B’A3KOBUMH KOMIIOHEHTaMK nporpamMu i posmana-




[image: image18.png]10TBCA KOMITUIATOPOM K 3BHYalii POTiIBHUKH EKCeM — TEKCTH KOMEHTapiB BILTYUalOThCH
3 IpOrpaMH NiA 9ac MpenponecysanHa. KoMentap nosMHaeThes Napoio CUMBOMIB /*, a
3aKIHYYETBCA 3B0POTHOIO mapoio — */. KoMeHTap Moxe 3aiiMaT Liauii psok nporpamu
(prinok 24), nexineka pAnkis (paaxn 1,2) aGo wactuny panka (pamkn 9-12). Mosa C ne
JO3BOJIAE BRIAJATH OfNH KOMEHTAp Y iHIIMM, TOMY AKIIO 3AKOMEHTYBATH uinuii dparment
TPOTPaMH, B SKOMY BiKe MICTATLCA KOMEHTADI, TO KOMIUIATOP 3adiKCye MOMHIKY.
TTpuiiag NOMIJIKOBOTO BKIAKEHHA KOMEHTapiB!
I
d=5%*x;
h=d*d+0.6*x; /* rpaHuuHe 3HaveHHA */
c={(d+h}/2;
*

Crannapr C-99 03BONKMB 33CTOCOBYBATH LUE OXWH BHA KOMEHTADIB — OYHOPAAKOBi
KOMEHTapi, AKi [HPOKO BUKOPHCTOBYIOTECA MOBoto C++ i cTamm myke nomymipauvu. On-
HOPAAKOBHH KOMEHTAp MOYMHACTLCA JBOMA KOCHMH DUCKAMU (IDABHMH cieliamm) //, a
3aBEPINYETECA CHMBONOM HOBOTO PANKA:

. // ue C++ i C-99 xomenrap

Hapani y nporpamax 111 YHIBEPCATEHOCT] Ta HAOWHOCT GyfieMO BHKOPHCTORYBATH TINBKH
KnacHaHi C-KOMEHTapl: /¥ ue xomenrap C */. IIpore, AKILO B CHCTEMI IPOrPaMyBaHHA, 3
AKOIO NPALIOE YUTaY, NiATPUMYIOTECS OMHOPAKOBI KOMEHTapi, TO PEKOMCHAYEMO 33CTOCOBY~
BaTH Liei BHI KOMEHTAPIB Y POTpaMax (30KpeMa, B pasi CTBOPEHHA MPOrpaM Y cepeaoBHLi
Borland C++). OmHopAAKOBi KOMEHTApi € He THINe KOPOTUIHMH i JICTIUHMH J/1A 3AIMCY, afe
# MoxyTh GyTH BINIAIeHRMY Y 30BHimHii C-koMenTap. OCTaHHA BAACTHBICTE IHPOKO BH-
KOPHCTOBYETHCS MiAl 4ac HajtarofkeHHs nporpam. HacTynHHil 3akomeHTOBaHuiA dparMenT
nporpami Gyne CHpHITHATHA KOMTIIATOPOM K CHHTAKCHYHO NPABHILHHI KOMEHTap:

s

d=5%*x;
hed*d + 0.6*x; // rpaHuuHe 3HaveHHA
c={(d+h) /2;

*/

2.4. ETanu BMKOHaHHA nporpammn

Be3nocepenboMy BHKOHAHHIO MPOTpaMH, HamicaHoi Mosolo C, mepenye nexinbka
€TaniB nepeTBOpeHHs I NPOrpaMHOro KOy, OCHOBHHMH 3 AKX €: BBC/CHRS TEKCTY IpOrpa-
MM, NPeNpOUECOpHe OMPALOBAHHS T4 KOMIL/ALIA TPOTPAMHIX €IEMEHTIB, KOMIIOHYBAHHS
06’ eKTBIX KOAIB CKIAZIOBIX FaCTHH NIPOrPAMH B €INHHH BUKOHABUwi Ko (puc. 2.1). Posraa-
HEMO KOPOTKO KOXKeH 3 [HX eTaris.

BeeaeHHs nporpamu. Maibke BCi CHCTeMU NPOrpaMyBaHHA MaoTh BOY0BaHi TEKCTOBL
PeAaKTOpH, NPH3HAYEH] VT IBHAKOTO BRCACHHS i 3pYUHOTO peaiaryBasta nporpaM. Hanpu-
KIIaJ1, pEAAKTOP TEKCTIB iHTerposanoro cepenosuma Borland C Bisyanisye TekcTd nporpam,
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Puc. 2.1. Cxema BukoHaHHa C-nporpam

BUIIIAIOYH KOABOPaMH iX OCHOBHI KOMIIOHEHTH: IHPEKTHBH MPENPOLIECOpa, CIIyk00Bi clIoBa,
KOHCTaHTH, iienTHdiKaTOpH, KOMEHTapi; CITPOULYE NPOLEC BEPTHKAILIOTO BUPIBHIOBAHHS
Ta HOpMATYBaHHS PAMKIE IPOrPaMH; TIATPHMYE OCHOBHI 3aCO0U PelaryBaHHs: KONilOBaHHS
i neperecenns GIOKIB TEKCTY, MOWIYK Ta 3aMiHYy, IIBHIKE NIEPECYBAHHS N0 POTpaMi TOWIO.
PenlakTop TEKCTIB iHTErpOBAHOrO CEPeNOBUILA NIOB’ A3aHMIT 3 KOMIIIATOPOM Ta 3acofamu
HaNarO/HKEHHs IPOTPaM, WO A€ 3MOTY BCTAHOBIIOBATH MiCISl CHHTAKCHYHMX MOMHIIOK Y
TEKCTi IPOrPAMH T2 OPraHi30ByBATH KOHTPOIIb 32 XONOM BHKOHAHHSI IPOrPaMH.
PesyssTaToM eTany BBENCHHS IPOrPAMH € T. 3B, N04amKo§uil Kod — o abo AeKinbka
(aiinis i3 TexcTamys cknanosux vactHH nporpamu. Ipuitearo, wo daiim 3 Tekcramu C-npor-

PAaM MalOTh PO3IIMPEHHS .C, a (hailni 3 NporpaMamH, Ranucasumu Mosow C-+F, aicTaoTs
PO3IIHPEHHS .CPP.

Ipenponecysanns Ta KOMIinsNis nporpamn. Sk Bke 3a3Hauanock, 4o cknaty C-npor-
PaM BXO/STh IMPEKTHBH NPENpOLECOPa — PALKH, HIO NIOUHHAIOTECA 3HakoM #. Creniansha
nporpama, sKy Ha3HBalOTh NPENPOLECOPOM, ONpalbOBY€ NPOrpaMy Nepel KOMNiniuieio,
TIOCITiZOBHO BHKOHYIOUH BCi 3a11aHI THPEKTHBH, 30KPEMa ZI0MIOBHIOE TEKCT IPOTPAMH 3ar010-
BHUMH (aiiTaMu, BKa3aHHMHK Y JMpeKTHBaX #include, BUKOHYE MAKPO3aMiHH Ta MAKPO-
DiACTaHOBKH, 3alaBi AupeKTHBaMu #define, BUiIydae Bci KOMeHTapi Tomo. Pesynsrarom
po6oTH npenpoiecopa € MOBHHIT TEKCT NPOrPaMH, MPU3HAYSHUH AN KOMNINALLIL.

CranpapTHo B cepenoBuuyi nporpamysanHa Borland C (ak | B GaraTbox iHWMUX cucTemax npo-
TPaMyBaHHR) TEKCT NPOrPaMy NICNA NPeNpOLECcyBaHHA He 3aNHUCYETLCA B CneLliankHui (aiin, a




[image: image20.jpg]Bipasy NepenacTLCA ANA ONPaLIeBaHHA KOMNINATOPY. FKWWO X NOTPIBHO NepernsiHyTh pesynsTar
poBoTu npenpoLecopa, TO Cilifj ABTOHOMHO 3anyCTUTH NPOrpaMy-MpenpoLecop (aeTanbHiuwe
npo ue mMosa iTume B poaaini 17).

Hactynnum eTanoM onpaiioBaiHs NpOrpaMu € KOMIUIALA — IEPEBEACHHS TOBHOTO
TEKCTOBOIO KOy TIPOTPaMH B CHCTEMY MalMHHMX (TOGTO 3p0o3ymiMX s komi'oTepa)
iHcTpyKuiit. Take MepeTBOPEHHSA BHKOHYE OKPEMa POrpama, SKa HA3HBAETECS KOMITLIATOPOM
(Compiler). Komninatop nepesipse CHHTAKCHYHY NIPABHIBHICTS IPOrpaMH i B pasi HASBHOCTI
OMHIIOK (JOPMYE CITHCOK BiATIOBIAHMX NOBiKoMEHb. Lle 03Haua¢. 1110 TOTPIGHO NOBEPHYTHCH
JI0 €Tally PEAaryBaHHA IPOTPaMH, IPOAHANI3YBATH Ta BUNPABHTH BC] BHABICH] IOMHIKH.

SIKwo nporpamMa CHHTAKCHYHO TNpAaBMIBHA, TO BiADYBAETsCA TpONEC KOMOUTIOBAHHS,
Pe3yNILTATOM SKOTO € (a1 3T. 38. 06 ‘ekmuun kodaM NPOrpavi: — Ea3opoM IBHAKOBHX HCTpYK-
Uil (MauwuHHux Komano), AKi MOXKyTh GyTH BUKOH2H] KoMzl 10TepaM. Qaitiv 00 eKTHHX KOAIB
MAIOTB, SIK IPABIAIIO, TAKI K iMeHa AK i HaiL1H NOYAaTKOBYX KOIIB T2 Po3iHpeHns .obj. ko
TEKCT HALIOT MepIIol mporpamy 3anucary B a1 myfirst.c, To B pesyasTaTi koMniasuii Gyae
cTBOpEHO (haiin 06’exTHOrO Koy nporpamu myfirst.obj.

Komnonysanns Buxonasdoro xony. Ilepesaxna Ginbuiicts nporpam mosoro C
3/IICHIOE 3BEPTAHHA 10 CTAHAAPTHAX GibmoTeunnx dyHkuiii, OcKiMbKM Taki onepawii, sk
BBE/ICHHS 4 BHBEACHHA JaHMX, 06uucieHHs MaTeMaTHYHHX QyHKLIiT, po6oTa 3 daiinamu,
30eperkeH s JaHNX y AMHAMIYHIH naM’ATi Ta HU3Ka IHIIAX He BXOMATH A0 BOYXOBAaHMX 3a-
coBiB KOMIiIATOpa — BOHM peanizoBani Ak okpemi dymkuii. O6’exrui komn 1wux dyHKuii
30epiraioThes y crewianbuux Gibriomexax, AKi 3rifHO 31 cTaHAaPTOM 060B’A3KOBO BXOIATH
JI0 CKNajTy KOXHOT CHCTEMH MPOTpaMyBaHHs.

m KopucTysay Moxe Takox poapobuTh i BinkomniniopaTih BRacHi dhyHKuil, a noTim 3aHecTw ix 06'exTHi

koam B GiGnioteky. Hapani Tai hyHkuif MoxHa Gye BUKOpPUCTOBYBATH Tak caMmo, AK | CTaHaapTHI
BibnioTeui dhyHKuii Ta GibnioTedHi dyHKLIi AaHOT CUCTEMM NPOrpaMyBaHHA.

Ha erani KOMIOHYBaHHsA NPOrpaMa-KOMIOHYBATbHHK (if TAKOK HA3HBAIOTS PEAAKTOPOM
38’s3kiB — Link Editor) nin’ennye 10 06’€KTHOro KOZy NporpaMu Kogu THX GiGnioTednux
(hyHKuIH, 3BepTaHHs 710 AKHX BHKOHYIOTBCS B JJaHiil nporpami. ¥ pesynbTari CTBOPIOETBCH
TOTOBHii 10 BUKOHAHHS KOX MIPOTPaMH, TKMIH 3aHOCUTLCA Y (aiil 3 PO3MMPEHHAM .exe —
BuKoHagyull Kod porpamMy. 30KpeMa, IMiCHs ONPaLIOBaHHs KOMIIOHYBaILHHKOM 00’ €KTHOTO
xozty 3 (aiina myfirst.obj Gyae crBopeno daiin myfirst.exe, sknil € BUKOHABIMM (ailiom
nporpam# myfirst.c.

Konu po3po6isoThcst BENMKI POrPaMu UM MPOEKTH, TO HaiuacTiue iX po3ningoTs
Ha JeKiJbKa MPOrpaMHHX (haimiB, KoXeH 3 AKMX CTBOPIOKOTH i KOMITLTIOIOTh ABTOHOMHO. Y
1BOMY BHIIAZKY PEAAKTOp 3B°13KiB 06 €/IHye 06’ EXTHI KO OKPEMUX NpOrpaMHuX (aiirin
Ta BUKOpHCTaHUX GiGnioTeurux ¢yHKuiil y exunmii exe-Kox nporpam.

BukonaHus exe-koxy nporpamu. Daiinn 3 pO3MIMPEHHSM .exe MICTATb BHKOHABYI
KOJU1 IPOrpaM — iX MOXHa 3aNyCTHTH HA BUKOHAHHA 3i CEPEIOBAILA IPOrPaMyBaHHA Ui
6GesnocepeHbo 3 onepauiiiHoro cepenosuma. llponec BUKOHaHHA TpOrpamu 31e6inbmoro
BHMAra€ BBCACHHA [IEBHUX MOYATKOBUX NAHHX, AKi MOYKYTh HAIXONNTH 3 KITABIaTyPH, 34HTY-
BATHCE 3 JMCKOBOTO (aiiia 41 Nepe/IaBaTHCh i3 SKOroch 30BHILIHBOIO NPHCTPOIO. Pesynbrari




[image: image21.png]peanizavii nporpaMu HaiqacTillle BUBORATHCA Ha €KPaH JHCTUIEA, MOXKYTh GyTi posIpyKoBani
Ha naepoBoMy Hocii, 3anmcani B ailn 91 nepenani B kaHaN 38’A3KY TOLIO.

Torosi nporpamy ciil 0GOB’A3K0BO NMPOTECTYBATH, 106 NEPEKOHATHCS, O BOHH KO-
PEKTHO MPALIOIOTE IS Pi3HHX HaGOPiB BXiZHAX NAHHMX, 30KPEMA, BifICTEXKYIOTh BBCICHH
TIOMHNKOBKX AAHMX. SKWIO BUABNEHO XUGHICTh Pe3yNETaTIB BUKOHAHHA IPOTPaMH, TO CHiA

BHECT# HeOOXiZHi BHIPABNCHHA y NMOYATKOBYI KO MPOTPaMy TA NOBTOPHTH BCi HACTYIHI
eTanH peanisanii.

@ 3anuTaHHs Ta 3aBAAHHA 4NA CAMOKOHTPONIO

1. 3 oro cranaersed C-nporpama? SAxi Bun# GyHKuiif BUKOPHCTOBYIOTECA Y MiporpamMax?

2. 'V oMy ocoGmuBicTs PyHkmiT main()?

3. 39oro dhopmyroTcs GyHxuii? Sx sanmcyrors dyHxuii y C-nporpamax?

4. 1o Take 3aronoBHui daiin? Sk min’emayeThes 3aronopwmit dalin no nporpamu?

5. Slxe mpu3HaueHAN AACTYTHOI JMPESKTHBH NPENPOLIECOpa:
#define MAX 250

6. Sk 3anucyioTs onepatopu y C-nporpamax ? 3 K010 METOI 32CTOCOBYIOT BiICTYTIH Y 3aMHcax
oneparopis? flki cnoco6u BIACTYNIB i BUPiBHIOBAHHA HAHGINEW HAOUHI?

7. B sxux Micusmx nporpaMH MOXHa 3aHCyBaTH KomenTapi ? SIkiii CHHTAaKCHC KOMEHTApiB?

8. Illo € BXiNHMMH JAHHMH i Pe3y/ISTATOM KOXHOIO 3 €TANIB peanisaliii MporpaM: BBEEHH i
PpearyBanus, NPENPOLECYBAHHA, KOMILIAN, KOMIIOHYBARFA, BUKOHAHHA?

9. TIpoananisyiire, nio GyAe BHKOKYBATH HACTYTIHA NpOTpaMa:
#include <stdio.h>
void Frameline (int k); /* npororun $ymkuii */

int main (void)

{
FrameLine(10);
printf ("\t* Bmevaemo moBy C *\n"};
FrameLine(10);

return 0;
}

void FrameLine (int k)

{
int i;
printf ("\n\t");
for (i=1l; i it+)
printf ("*=");

printf ("*\n");
}

10. BBeRiTE TEKCT HaBEAESHOT BHINE IPOTPaMH, BIIKOMMiNOiTe Ta BrKoHakTe ii. [lepesipte pe-
3ynerar. TlotimM nominsfire Micwivy dynkiil main() Ta FrameLine (). [pororan gynk-
1ii FrameLine() 3akomenTyiite. [IoBTOPHO Bil(KOMNLNEOHTE Ta BHKOHAjiTe Mporpamy. Uu
3MiHUBCA pesyneTar?
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TN QAHUX

Y usomy posgaini:
O Knacudcikauis Tunia aaHnx

O XapakTepucTukm GasoBux Linouucnoeux TMnis int Ta char, a Takox Tunis,
YTBOPEHMX 33 A0NOMOroI0 MoaudikaTopie signed, unsigned, short i long;
LiNOYMCNOBI Ta CUMBONbHI KOHCTAHTH; MAKPOKOHCTAHTM rPaHUUHIX 3HAYEHD.

Q [fidcHi Tunm panux: £loat, double Ta long double, 3GepexeHHs B nam'sti
Ta napameTpu; AiACHI KOHCTaHTH 3 (hiKCOBAHOKD KPaNKOIO i 3 NNABaIoYOI KPankoio

O Onwcu Ta iHiujanizayis 3mMiHR1X, rmoGanbHi Ta nokaneHi 3MiHHI

Q MMepeniku: OrorowWweHHs, BNacTUBOCTI, 3aCTOCYBaHKs; nepenikosi aMiHHi, BinoGpa-
KEHHS 3HaYeHb NePEniKOBUX 3MIHHIX

OJKHE JjaHe Mporpamy (3MIiHHA 4 KOHCTaHTa) Mac nesHuit Tun. Tun 3amac obear one-
K PATHBHOI Nam’ATi, K BUALLIETECS JUIA 30ePe/KEHHA IIHOT0 JAHOr0, BU3HAYAE Jiana3on
JIONYCTHMHX 3HA4EHb JAHOTO Ta BCTAHOBMIOE OMIEPAil, SIKi MOXYTb BUKOHYBATHCH 3 LAM
nanuM, Tun 3miEEEX y C-Tporpamax 3aBix/IM BKa3y€ThCA ABHO B iX OMMCAX, & THN KOHCTaHT
BCTAHOBITIOETHCA KOMITIIATOPOM dBTOMATHYHO 33 (JOPMOIO 3aITHCY KOHCTAHTH B NPOrpami.

3.1. Knacudpikauis Tunie gaHmx

Bei tinu MoBr C MOXKHA IIOLIHTH HA TPH IPYTIH:
o ckanApni (a60 npocmi) THIH, SKi B IOBUIBHMI MOMEHT Yacy MOKYTh MAaTH TUTBKH OHE
3HAYCHHS; CKANAPHAMM € apUQMETHIHI THITH, NICPENiKH Ta BKA3iBHUKH;
* azpezosani (abo cxnadeni) THIH, AiKi JOPMYIOTLCS 32 BCTAHORIEHAMH NPaBHIaMy 3 HAGOpIB
CKAJIPHKX THILiB; IO ArPETrOBAHNX THIIB HANIEKATL: MACHBH, CTPYKTYPH Ta 06’ eHaHHs;
© THn “DyHKUiA”, wo oronomye GyHKu 3i 3aaHUM CKIIAZOM TAPAMETPIB i BCTAHORICHHM
THIIOM 3HAYEHHS, 5IKE MIOBEPTAE (yHKILiA.
ApudMeTHYHI THIH MOXHA MONIINTH 1IE Ha JIBI IPyIH:
» yinouucnosi TMNHK, JaHi AKMX MOXKYTb HAOYBATH TUIHKH LiAMX 3Ha4eHb (3HAKOBHX a0
Ge3snaxoBux) i 36epiraroTecs B GopMarax, BCTAHOBICHHX JUIS LITHX THCEIT;
® Qilici TMOH, 1aHi SKMX € AIACHMMM 9YHCIaMy i 36epiraloThCs B ONEPATHBHIM mam’sTi B
(opmarax 4nces 3 IIABAKYOI0 KPAIIKOIO.
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Ta noxioni. BazoBHMH BBAXAOTBCK THOH: chat, int, float, double, a TAKOK THIH,
YTBOPEHI 3 HUX Yepe3 3aCTOCYBAHHA Modugikamopie: short, long, signed, unsigned
(ix Takox HasHBalOTH Keanihixamopamy THIIB). OcoGnUBHM GA30BHM TMIIOM € void ~
nopoxcuiit abo negusnavenuit THn. THn void, 30KpeMa, 33CTOCOBYIOTE B OTOIOLIEHHAX
dyuxuiit, o6 3a3naunTn, ©o GYHKIIX HE TIOBEPTAC HIAKOro 3HA4eHHs, a0o mob BKasaTH,
mo $YHKLIA He BHKOPHCTOBYE NapaMeTpis.

TToXifHMMY BBaKAIOTECA BKASIBHHKOBI THIH, arperoBani THIM Ta dyHkuii. Bei porn
GOPMYIOTECA 3 BHKOPHCTAHHAM Ga30BHX THITIB.

Y 1usoMy pO3Aisi AeTaNbHO POSTAHEMO NHme $a3oBi Tk Mobn C Ta Iepexniy, To-
xigi THIT GyAYTH PO3MAHYTI KA.

3.2. Llinouucnosi Tunu
Basosumu uinoancnosnmu ( aGo NPOCTo yinumu) TAAMK € int Ta char.

Tan int. OCHOBHAMM THNOM ANA PoGOTH 3 UUIOYHCIOBUMY NARUMH € THI int (Big
crowa integer — tine ancio). 3rinuo 3i cramgaprom Moes C poamip THRY int BignoBimac
PO3MIpY MAlIHHHOIO CNOBA, RIACTHBOMY POrpaMHO-aNaPaTHIH naatdGopMi KOHKpeTHOT
CHCTEMM MporpaMyBaHHA. Jlis nepeBaHoi GLIBIIOCTI CyacHiX KOMI1'I0TepiB PosMip int
cranoBuTh 2 abo 4 Gality, 30kpema B cepenosnmi Borland C nani 3 THIIOM int MawoTh
poamip 2 Gaiiru (16 6iris).

Jlo TRy int MOXHa 3aCTOCYBaTH MORUGIKaTOpPH long (AoBre uine) Ta short
(roporxe 1ise). Mogudikarop THIy long Bkasye, wo fane Gyze 3aiiMaTh He MeHuIEe AK
4 GaitTa (y GIIBIMOCTI CHCTeM MpoOTrpaMyBaRHA THI long int Mae posMip came 4 Gafru),
Monubixarop short BKasye, IO JAHE HE MOBHHHO MEPSBHILYBATH PO3MIp Thy int (¥
6insmocti peanizauiii Tan short int saiiMae 2 Gaifn). MianasoHu JOIyCTHMHX 3AAYEHD
LEIHX THIIB, BcTanoRneHi y Borland C, maBegeno s abn. 3.1.

Tun int Ta fioro Momudikarlii € 3HakoskMu THnaMu. Lle 03Hadae, mio onx Gir (3ae6inb-
1woro naiicTapummit) ABiKOBOTO KONy UMCNa 3aiiMac 3HaK. [IPHITAATO, IO 3HAK TLTIOC NO3Ha-
93ETBCA HYJIEM, 3 3HaK MiHyC — oHknUeto. Bin’emni uini yncna y 6inbmiocti KoM 0TepHIX
peanisauiii 36ePITalOTECA B T. 38. OOHOGHIOBAALHOMY KOI.

AonosHIOBANBHUA KoM (POPMYETECA LUMAXOM IHBEPTYBAHHS BCIX GITIB YMCANA (KPIM 3HaKOBOrO)

lg i HBCTYNHOTO AOAABAHHA OAWHWUI AO OTPHMAHOTO IBOPOTHORO KOfly. 3ACTOCYBAHHA AONOBHIO-
BanNbHOTO KO A€ 3MOTY YHWKHYTU anapaTHOTO BUKOHAHHA onepaLllii BiaHIMaHHA — 3aMicTh
BiQHIMaHHA BUKOHYETbCA AOQABAHHA QONOBHIOBANEHOM) KOAY YMCna.

Slkuio neBHi gani HAGYBAKOTH TIABKH JOLATHHX 3HAYeHb, TO MOXKHA BABIYi 36imbuIH-
TH Jliama3oH iX JOAAaTHHX 3HAYCHDb, OFOJOCHBIIM TAaKi Aani 3 MogudikaropoM unsigned
(6e33uakouit). ¥ Ge33HAKOBHX Jauux GiT 3HaKa POMIANAETLCA AK 3BMYANHMMIT YHCIOBUI
6it. Crasaapr C Takox minrpumye Moaudikarop signed, AKHil MIAKPECHIOE, WO DAHE €
3HAKOBHUM, [IPOTE B OTONOMIEHHAX IMIHHHX 3aMMCH signed int BHKOPHCTOBYIOTH piliko,
OCKITBKH THR int 3aBXM € 3HakoBMM. OGHABA MonudikatopH signed Ta unsigned
MOXH2 33CTOCOBYBATH | 10 AaHMX 3 TUTIaMH long int abo short int.




[image: image24.png]Tatnuys 3.1
TlapameTpn KiNoYHcnoBKX TMRIB y cepenoBmui Borland C

Tun (yPga}v“,:i::x) Jlaga’od 3uavens |
signed char 1 Bin 128 go 127
unsigned char 1 Bix 0 no 255
int 2 Bin -32768 no 32767
unsigned int 2 Big 0 no 65535
short int 2 Big -32768 no 32767
unsigned short int 2 Bin 0 g0 65535
long int 4 Bin -2147483648 no 2147483647
unsigned long int 4 Bia 0 mo 4294967295
long long int' 8 Big -2¢ po 29-1
unsigned long long int" 8 Bia 0 mo 2%-1

* TUIBKH JUIA CHCTEM NPOrpaMyBaHHs, O Peanisyiors crarmapr C-99

Crangapr C-99 BBiB Ille OMHH Uinwi THI — long long int (Xyxke JOBTE UiNe), IPH-
3HAYEHHH JULA KOMIT HOTEPiB, K] IATPHMYIOTH 64-pospaadi (8-Gaitrosi) ubri yncna. 1o usoro
THILY TEX MOXKH2 33CTOCOBYBaTH MozmbikaTop unsigned (ams. Tabm. 3.1).

Linounciaosi koncranTH. Haragaemo, o NiNOHCIOB] KOHCTAATH MOXHA 32MIHCYBa~
TH B TpbOX opmax: HecaTkoBiii, BiciMKOBili Ta WiCTHAMUATKOBIH. Jecamroea KoRCTaRTa
CKIANAETHCA 3 IOCTIAOBHOCTI JECATKOBHX IH(P, IEPEA AKMMH MOXKe CTOATH 3HaK + afo -,
BicimKosa KOHCTAaHTa 33BXIH NOTMHACTECH uudpoio 0, 3a SKOIO 3aNMACYIOTECA BiCiMKOBL
wndpu (Bix 0 o 7), wo GOPMYIOTH 3HAYCHHA KOHCTAHTH. [llicmiadyamxosa KORCTaH-
Ta MO4MHAETBCA NpeikcoM 0x a6o OX (Hymb i MaNeHbka M BEIMKA NiTEPa x), 32 AKHM
BKa3yKOTHCA WICTHAALATKOB] HGPH 3HAYEHHS KOHCTAHTH (Mudpu 0..9 Ta nitepn a..f
a6o A..F). BiciMkoBi T2 MiCTHAMUATKOB] KOHCTAHTH TEX MOYTh 3aIIHCYBATHCH 3i 3HAKOM,
aste 37e6i1bMI0r0 iX BHKOPUCTOBYIOTb AK Ge33Hakosi ancia. Ipuinamn:

147 +200795 -63 — HEeCATKOBi KOHCTAHTH;
036 0147 03067723 — BICIMKOBI KOHCTaHTR;
0xa5f0  0x147  OXFFFFO000 — MiCTHAMATKOBI KOHCTAHTH,

3BepHemMO yBary, IO TPH 3aMCaHi BHINE KOHCTaHTH: 147, 0147 Ta 0x147 MalTh
pisHi 3HaYeHHA Ta pi3ni ABiNKOBI koMM, JICCATKOBE 3RAYEHHA KOHCTARTH 0147 HOPIBHIOE
103, a KOHCTaHTH 0x147 - 327.

Ockinbku B Mogi C He NATPUMYIOTLCA ABIAKOBI KOHCTAHTH, To ANS pOGOTH 3 AIBIAKOBUMM KOAAMMU
@ 4Mcen Hakvactile BUKOPUCTOBYIOTL X BiciMKoBi abo wicTHaaLATKoBI expiBaneHTh. Mepexia
BiA ABIIKOBOrO KOAY YWCNA A0 WOTO BICIMKOBOTO YM WICTHAAUATKOBOrO 306pPaXeHHA € NPOCTUM
i PYHTYETBCA Ha TOMY, WO KOXHA BICiMKoBa undpa Bignosigae Agliikosid Tpiagi (ToGTO TpbOM
nocninosHum Gitam: 8 = 2°), a KOXHA WICTHAAUATKOBA uudpa — ABilKOBIM TETpaaj (MOTHPLOM No~
ChipoarMm Gitam: 18 = 2¢). LLI0G aanmMcaTy BICIMKOBS IHAYEHHR ABIAKOBOID “MCNa, TheGa noginuTi





[image: image25.png]HOro Ha Tpiaau, NOYMHAIouM Bif HANMONOALLIOTG POIPAAY, | 3AMIHKTH KOXKHY Tpiaay BianosigHoK
BICIMKOBOIO LICPOI0. AHAMOTIMHO, LWIOG OTPUMATH LLICTHAAUATKOBE 3HAYEHHS ABIHKOBOrQ YMCra,
TpeGa poabuTh Lie YUCAO HA TETPAAM | 3aMIHUTI TETPaaM WICTHAZUATKOBUMIA LMtpamu. Hanpuicag,
11406 HanNUCaTH BICIMKOBY KOHCTaHTY, PiBHY ABIAKOBOMY Yncny 100111011000010, posiG'emo Le
uncno Ha Tpiagy: 100 111 011 000 010 i 3anuwema koxHy Tpiay BiCIMKOBOK LrpoIo. Peaynb-
TaT Gyae vakum: 047 302. W06 OTpMMATH WICTHAAUATKOBY KOHCTAHTY, 3HAUEHHA AKOT AOPIBHIOE.
LbOMY OBIAKOBOMY YMCHTY, po3BUBAEMO YUCNO Ha TeTpaaw: 0100 1110 1100 0010 i 3anucyemo
KOXHY TEeTpaay WicTHaAUATKoBOIO undpor: 0x4ec2. 380pOTHI NEPeTBOPRHHA — 3 BICIMKOBOT T2
WICTHAAUATKOBOT CCTEM Y ABIKORY — BUKOHYIOTE TaK CaMO: KOXHY BICIMKOBY LIMGPY 3arvcyioTs
@KBIBANEHTHOW OBIAKOBOIO TPIAZOK, @ KOKHY WICTHAAUATKOBY — ABIAKOBOK TETPaADH.

TEN ULNIOYHCIOBOT KOHCTAHTH BCTAHOBMIOETHCA KOMITUISTOPOM 3 ii 3HaYeHHSM i hopmoio
sanncy. [Tpu oMY 32CTOCOBYIOTBCA TAKI NPaBILIA:

* SKIHO 3HAYEHHS KOHCTAHTH [IOTPANIAE B AiaNa3soH 3HaYCHp THIY int, TO Taka KOHCTaHTa
OTpHMYy€ THO int;

© iHaKure, sKWO ue Ge33HAKORA BICIMKOBA 4M MIICTHAAUATKOBA KOHCTAHTA, KA IIOTPAILIZE B
Jiama3oH 3HAYEHb THIY unsigned int, To i NIPHCBOOETECA THI unsigned int;

» iHaKie, AKAIO 3HAYCHHS KOHCTAHTH MOTPAIUIAE B Aiama3oH 3HaYeHb TUMY long int, TO
11 KOHCTAHTA OTPAMYE THI long int;

 iHaKme, AKIMO KOHCTAHTa Ge33HAKORA i MOTpaMLIE B liana:wn unsigned long int, TO
1# npucBoreThCA tek THT;

* inaKiue GiKCYeTECH OMHIIKA.

3oxpemMa, 3aniCaHi BHIE KOHCTAaHTH: 147, ~63, 036, 0147 Ta 0x147 oTphMa-
HOTB THI int, KOHCTaHTa 0xaS5f0 — TMN unsigned int, KOHCTAHTH +200795 13
03067723 OTpUMAIOTh THN long int, a KOHCTaHTa O0XFFFFC000 — tum unsigned
long int.

Mopa C nae 3mory MoaudixyBaT# THIT KOHCTaHTH. JLIA UBOrO A0 Yucna JONYYAOTH
xirmesi cumBony u (260 U) Ta 1 (abo L). CuMBon u/U BKa3sye, W0 KOHCTAHTI Ma€ GyTn
NPUCBOCHHH MORUGIKATOp unsigned, a CHMBON 1/L PO3MKPIOE KOHCTAHTY KO POIMIPY
THITY long int. MoxHa noeasysatH 06uaBa CHMBOMM MOIMGIKALI] THITY B LOBINBHOMY
nopanxy. [Tonamo Tpy MPHKNAZY MOKHGIKOBAHIX KOHCTaHT:

47365u — KOHCTAaHTA OTPMMAE THN unsigned int;
07773L - KOHCTAHTa OTPHMAC THN long int;
0x1bd72ul —KOHCTAHTA OTPWMAE THH unsigned long int.

CaMBoABHI KOHCTAHTH. [0 MiZIOYAC/IOBMX KOHCTAHT HANEKATH TAKOX CHMBOJBHI
KOHCTaHTH. CumeonbHAa KOkCmaHma — ¢ NOBINBRUA, NOTYCTHMUI NS BCTAHOBNEHOT HA
KOMN'10Tepi xonoBol TabmHui, rpadiunnii cHMBOX, Kepyloun# cuew-cuMpon afo eckefin-
NOCMNIiZOBHICTH, 3aMMCaH] B anocTpodax.

Tpmoranu cHMBONEHUX KOHCTAHT:

'F' 'n' '+' 7' i’ X' |’ — KOHCTaHTA rpadiumix cuMBONiB;
"\n' \t' ‘\b' '\a' - KOHCTAHTH Kepy:OuHX NMOCHIAOBHOCTEi;
T\\TOA"' O '\0' '\310' °\x1b' - KOHCTAHTH €CKEHN-NOCNiROBHOCTER.

CTaBapTHO CHMBOABHI KOHCTAaHTH 30epiraloTeca B dopMaTi int, xoua y cHCTemax
nporpaMyBaHHs, Aki 3acTocosyiots ASCII-konu aGo iHly 0nHOGAHTOBY CHCTEMY KOXyBaH-




[image: image26.png]H3l, cTaplnil GaHT HapNHIIKoBHil. 3HAYEHHAM CHMBONBHOT KOHCTAHTH € HHCOBE 3HAYEHHS
Koay cuMBona. CaMe Kon CHMBOJTA Gepe y4acTh y BCiX ONepallisX, B fki BCTyNae CHMBONbHA
koncTanTa, ToMy OfHY i Ty % caMy 3a 3Ha9CHHAM CHMBOJTbHY KOHCTAHTY MOYHA 3aNHCATH
pissuMu cnocoGamu, HanpukIa: '+' — CHMBOMbHE 300pakenns, '\052' — BiCiMKOBa
€CKEHN-NIOCIA0BHICTE, '\X2A' — MICTHAALSTKOBA eCKeiin-nocixosHicTs. MokHa Takok
CHOPHCTATHCE SHAMCHHAM KOMLY | 3AITHCATH CHMBON '+ AIK JECATKOBE GHCNO 42.

3BepHeMO yBary, IO B HACTYNHi CHMBOALHI KOHCTAaHTH ‘0’ Ta *\0' € pisHUMHA
EI 3a 3HayeHHAM. [lepma e cuvBosioM wmdpn Hyms (i ASCH-kox 48), a npyra no-
3HaYa€ T. 38, Hyb-cumeos (ii ASCII-xon 0). Tak camo pisHMMH € KOHCTAHTH ‘a’,
"\a' Ta '\xa'. Ilepma no3savac Bianosiaxy nataHchky Aitepy (ASClI-kon 97),
JpyI'a — CHMBOJI CT2H[@PTHOTO 3BYKOBOIO CHTHAITY (KEPY0Ya NOCHIIOBHICT, IO BiAMO-
Binae cumpony 3 ASCII-koaoM 7), a TpeTa — cHMBOM HoBOro paaka (ASCII-koz 10).

BuHKOPUCTAHHSA CHMBONBHMX KOHCTAHT (30KPEMA KOHCTAMT KEPYIOUHX HOCTiAoBHOCTE )
samicTb ASCII-xogie cuMBoTiE NOMINLTYE YHTAGEALHICTB IPOTPaMH | pobuTe if MoGiIbHOIO,
TOGTO HE3ANEKHOIO Bill CHCTEMHA KOJBaHHSA CHMBOJIB.

Tun char. Mosa C BigHocHTs THIT char (BiEcnoea character— nitepa) A0 UIOIHCHO-
Bux THNIB. Y nepesaxHil 6inbmwocTi peanizawii C gani 3 TanoM char 3aiiMalors ofun Gaiit
onepaTuBHOl naM’'ATi (X04a € cucTeMy, B SAKMX TMN char KBoGaitToBRIE) 1 po3rngnaKOTHCS
SK 3HAKOBI Lini wucaa. Jlo TMIy char MOXHA 3aCTOCOBYBATH Moaudikaropn signed Ta
unsigned. MomudixaTop signed ABHO BCT2HOBNIOE IHAKOBICTb JAHOTO 3 THIOM char, a
MojHbixatop unsigned poGuts foro Gessnakosum (aus. Ta6a. 3.1).

B inTerposaHomy cepenosmnwi Borland C aHakosicTe/Ge33nakoricTe THNY char MoxHa BCTa-

E HOBUTH Yepea eignosiaHy onuilo cepengsmula (nyHkT meHio Options/Compile/Code genera-
tion/Unsigned chars). Bce X, AKWIO 3Hak AaHMX 3 TMROM char MOXe BNIIMHYTH Ha peaynsTaTh
po6oTH Nporpamu, To AoLINLHILe ABHO Biasyeath Moaudikatop signed aGo unsigned B
OTONOWEHHAX Char-aMiHHUX,

OckiMbKi THI char HANEXHTE IO UUTMX THIIE, TO BiH CyMicHMH 3 yciMa apHOMETHHHHMK
THRaMH. Bce K OCHOBHHM 3aCTOCYBABHAM THITY char ¢ 30epeeHHs KOAIB CHMBOMIB ¥
CHMBONBHUX PSIKAX.

3ayBaXHMO TAKOX, WO B OFONOMEHHAX SMIHHHX, 3HAYCHHAMH AKX GyITyTh ONHHOTR
CHMBOITH, Y C-NPorpaMax nepesaxHo BAKOPHCTOBYIOTH THIT int, ane char. Le jae amory
YHHMKHYTH TI€peTBOPEHHS THIIB, TIOB’A3aHOIO 3 THM, IO GiIbMICTE Onepauiil posuIHploe
THIL char IO po3Mipy int (HOTOBHIOE 3HAYCHHA CHMBOIA CTAPILMM HYNLOBHM Gaiirom).
Came Tomy ciMBOnBHI koHCTaHTH MOBH C Tex 36epiraloTeca y popmari int.

npoki camBoan. Ui DiATPHMEH HALiOHANFHAX MOB, 1110 MalOTh 6araTOCHMBONbHI
andaBiTH, CTIeLiANBHAM JONOBHEHHAM IO cTanaapry C y 1995 p. epeaeHo Tun wehar_t,
TIpH3HaYeANit A [B0OAATOBOrO KONYBaHHs CHMBONIB. L{ei THIT He HanexKuTh K0 BOYAOBAHHX
TuniB MoBH C, JIA #oro BUKOPHCTAHHA Tpeba MiAKMIOTHTH 3aroN0oBHui daiin <stddef .h>.
CHuMBONH 3 THIOM wchar_t HAsHBAIOTE wupokumu (abo poswupenumu—wide-characters).
KOHCTAHTH MMPOKAX CUMBOIIB IOAMHAKOTECA TEPOI0 L, Hampuknan: L'A', L'2', L'§'.




[image: image27.png]Crangapr C-99 sarsepnus Besaknit HaGip GiGniorennnx yRKNi, axi peanisyioTs onepawii
3 MMPOKUMY CuMBOIAMH (auB. Jloxatok 3).

Y cepeposnwi Bortand C tun wehar_t He Mac NpakTUMHOTO 3aCTOCYBAHHS, OCKINbKW BiH 3a-
BeKnapoBaHuii ik TOToXHUi Ao 6aaosoro THNY char.

MakpoKOHCTANTH TPAHUYHHX 3HAYeRb. B 3aronoBHOMY daiini <limits.h>, mo
HAISKHTD 10 CTAHAAPTHHX 3aTONOBHHX daiinis Mosu C, 330KCaHO HaGip MAKPOKOHCTAHT
(iIMEHOBAHHX KOHCTAHT), 3HAYCHHS AKHX JOPIBHIOKTE MiHIMANBHHM | MAKCHMAJIEHHM 3Ha-
WEHFSIM, BCTAHOB/CHRM [JIA LIUTHX THITiB Y AaHiii cHeremi nporpamysarms. Hasenemo ocHOBH]
MAKPOKOHCTAHTH I'PAHATHHMX L]jJ'IO'-IPICJIOBHX 3HAYCHD!

CHAR_MIN, CHAR_MAX  — HaiiMeHIUe i HaffGinbule 3HAYEHHA NaHKUX 3 THIIOM char;
SCHARR_MIN, SCHAR_MAX - Jiana3on 3Ha4eHb JAHUX 3 THIIOM signed char;
INT_MIN, INT_ MAX — Hiana3oH 3HaYeHb IAHUX 3 TANOM int;

SHRT_MIN, SHRT MAX — Niana3oH 3HaYeHb KAHUX 3 THIOOM short int;
LONG_MIN, LONG MAX  — JianasoH 3wadeHb JAaHHX 3 THIIOM long int;
LLONG_MAX — HaiffinbLIe 3HaYCHHA AAHKX 3 THIIOM long long int.

Jinst 6e33HaKOBIX LiMHX THIIIB BH3HAYEHO TiTEKA MAKPOKOHCTAHTHACPXHIX FPAHAYHIX
3HaueHs: UCHAR MAX, UINT MAX, USHRT MAX, ULONG MAX Ta ULLONG_MAX. MiwiManbhi
3HAUEHHA YCiX Ge33HAKOBHX THIiB HOPIBHIOIOTH 0. MakpoKoHCTaHTa CHAR_BIT 3 HaGo-
Py <limits.h> 3amae posmip THIy char y Gitax.

HaspaHi MakpOKOHCTAHTH JOLLTEHO BUKOPHCTOBYBATH B NPOTpaMax, Mo, To-nepme,
YHAOUHHTH 34NACH | YHUKHYTH IOBTHX YHCIOBHX KOHCTAHT, a No-Ipyre, o6 3pobuTH npo-
rpaMy MoGibHOK, TOGTO HE3AIEKHOIO Bill aNapaTHO-MPOTPAMHEHX XapaKTEPHCTUK KOMIT K0TE-
Pa, Ha AKOMY KOMITUIIOETBCS Ul BHKOHYEThCA nporpama. HaranaeMo, o s nin’enuanug
3aTONOBHOTO (aiina Tpeba 3aCTOCYBATH THPEKTHBY

#include <limits.h>.

3.3. fifcHi Tunn

Jina 36epeseHH il ompalioBaHHA AifiCHUX yucen (TOOGTO YHCEN, UG CKIANAIOTRCA 3
1(inoi a apoGoeoi yacTun) MoBa C miaTpuMye TpH AjficHux Tunu: £loat, double i long
double. Cranaapr C e 3anac BHyTpinmix $popm 36epekeHHA JAHHX JUT1 [HX THIIB 1 T09-
HHX AIaNa3oHiB IX 3Ha4eHb — BOHH BH3HATAIOTHCS KOHKPETHHMH PEATi3ailiiMK, BCTAHOBICHO
TLTBKH, 40 THI f£loat NOBHHEH MATH TOYHICTE HE MEHIe 6-TH 3HAYYIKX JECHTKOBHX
mbp, a THIH double i long double — He Menme L0-TH 3HAYYIIMX NECATKOBHX LHGp.
Jlianazos 36a4eHE BCIX TPBOX ACHHX THITB 3TiIHO 31 CTAHAAPTOM NOBKHEH OYTH HE MOH-
wHM, vk Big 10%7 mo 107,

V Borland C pist 36epexkenHs JAHHX YCIX AIfCHIX THNIB 34CTOCOBYETHCA HOPMAT UHCEn

3 IIaBaoUoo Kpamkoto (puc. 3.1). Taxuit gopmar BeTAHOBIKE, MO HHCAO (X) CKMafaeThea
3 IBOX Y4CTHH: MauTicH (m) i nopaaky (p):

X=m-2°, 01<m<1.
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Pic. 3.1, GopmaT 3BepexeHHs AaHAX AIRCHOT TUNY

Crapuumii 6itT uHcna 3aiiMae 3HaK MAHTHCH, 38 HUM 3aMMCYEThCS ABIHKOBHIA MOPAAOK
YHCTIa, A MOTIM — cama MaHTHca. ManTuca 36epiraeTbes B HOpMaioBasiit gopwmi, To6TO
CTapIIOI0 1H(POKO MAHTHCH 3aBYK /1M € ABIHKOBA OMMHHILA (HOPMATIZaIlis MAHTHC BHKOHYETLCS
IUTTXOM 3CYBY iX YNiBO 3 BiZOBITHAM 3MEHIUCHHAM 3HAYCHHS TIOPAIKY ). PoaMipy ManThen i

TOPSIKY JUISl TPHOX AiHCHUX THIIB € pisHuMu (Tabr. 3.2), BOHH BH3HAYAIOTH TOYHICTh YHCEN
i mianasou ix 3HaweHE.

Tabnuus 3.2
MapameTpu giiichux Tunis y cepeaosuwi Borland C
Poamipn Tounicts 4 i
T | | ] e | Aanson zesmonors
(Gaiimw) | (6iw) | (6imw) | (Recatk. uudp)

float 4 23 8 7 Bia -38 10 38
double 8 52 11 16 sia -308 1o 308
long double 10 64 15 20 Bia -4932 no 4932

30kpema, faui 3 THnoM double 3aifMaloTh B OepaTHBHIN mam’sTi 8 GaliTis, 3 Hux 53
6iTi BiZBENEHO LT MAHTHCH, pelTy — s nopsaxy. Takuii posronin sae 3vory 36epiratn
nificHi YHCIIa 3 TOYHICTIO, 10 BiANOBinae npubiu3Ho 16-TH necaTkoBM IQpam. Haiivenme
JOJATHE YMCII0 LLOTO THITY Mae 3nadenns 2,225-10°%, a naiibinsme — 1,798-10%%.

KoncranTn ailichux Tunis. J{ng 3anucy RifCHAX KOHCTAHT BHKOPHCTOBYIOTH ABI
dopmu: 3 gikcosanoio kpankoro Ta3 naasaiouoto kpankoio. B sanucax uucen 3 hikcosanow
Kpankow npoboBa YacTHHA YHCIIA BINOKPEMIIIOETRCA Bill 10T IECATKOBOIO Kpankow. B 3a-
MMCax YHUCEN 3 MIIABAIOMOI0 KPAITKOIO BKA3YIOTHCA AECSTKOBI 3HAYCHHA MAHTHCH | OPAKY,
poszineni mitepoio e-abo E. MauTHca MOXKe 3annCyBaTHCh AK Line Yucio abo aK HificHe
4HCNO 3 GiKCOBAHOO KPAITKOLO; IOPANOK 3aBA M Hiiiii (31 3HaKoM aGo Gesznakosuii). Tepuunm
CHMBOJIOM YHC/1a BKa3yIOTh 3HAK MAHTHCH (SKILO BiH 110Tpi6Hmii). Hanprknan:

17.168 -0.035 +1843.6 — KOHCTaHTH 3 (HiKCOBAHOIO KPAIKOI);
0.14352e-4 -17.35E8  297e+l2 — KOHCTAHTH 3 MLIABAIOYOI0 KPAMKOHO.

He3sanexuo Bit hopmu 3anucy nilicHa KoHCTaHTa 36epiracThes B NaM’aTi 4K SHCIIO 3
MNaBaKOYO0I0 KPamKoo B hopmari double.

Twm AiiCHOT KOHCTAHTH MOXHA MOIH(IKYBATH, NONYYMBIIA 10 Hei KiHueBy miTepy f
(abo F) mns BcraHoBNEHHA THILy float wmumitepy 1 (abo L) —mwia tumy long double.
Tpumipom, KOHCTaHTH 78.256f Ta 0.45E-3F Gynyts 36epiraruck y dopmari float, a
KOHCTaHTH 8.5564L Ta -11.65e+451 — y dopmari long double.

V 3aronosHomy (aiimi <float.h> 3amucaHi MAKPOKOHCTAHTH, AKi XapaKTEPH3YIOTh
TiapaMeTpH BCiX TPBOX Aifickux TumiB (float, double i long double), 30kpema: pos-
MipH JaHHX, HaiMeHITI Ta HaHGLIBILI KoMyCTHMI 3HAYeHHA, ToYHiCTh ManTHCH (y GiTax i B





[image: image29.png]DECATKOBHX u(pax), Kiala3oH 3HAYeHb MOPAAKY AT OCHOBH 2 i At ocxorn 10 Tomio.
BHKOPHCTAHHSA X MaKPOKOHCTAHT € OCOOITHBO KOPHCHHM Y pasi, AKkiio nporpama Gyme

HAAroIKyBaTHCE i PEANiIOBYBATHCE Y PI3HHX CHCTEMAX MPOrPAMYBAHEA HA KOMIT'IOTEpaX
PpisHEX THDIB,

3.4. Onucu 3MiHHNX

Bei smimmi C-nporpamu Ak BHyTpinmi, Tak i roGamsii soBrHEI GyTH onmMcati ABHO
(oronomeni). CHETAKCHC OTONIOMIEHHA 3MIHHHX TAKHIi:

HUN  CHUCOK_IMIHNUX ;

TYT mun ~ iM% 0fHOTO 3 6230B1X 860 NOXiAHMX THNIB 3 MONUTHBHMH MOZHIKaTOPaMH Ta
keanidixaropamu; cnucox_sminmux — IOCTIAOBHICTL 3 0fHOMO 260 NeKiMbKOX ineRTH(bika-
TOPIB, BIOKPEMIICHIX KOMaMH, IO 337a10Th IMCHA 3MIHHHX HaHOTO THITY.
Tlonamo Kiflbka NPUKIAAIE OrONORICHHS 3MIHHKX;

int i, k, letter;

unsigned int nl, n2, nstep;

long int sum;

double result;

int uepe3s Moandikaropr signed/unsigned Ta short/long, KIOYOBE CIOBO
int MOXHA OMYCKATH i 3AIIHCYBATH TLMEKH CIIOBA-MOIM(DIKATOPU.

Jpyrai i Tpetiii Aok MoMepeaHix OroNollieRh MOXKHA 3AMUCATH TaK:

unsigned nl, n2, nstep;
long sum;

E B OroomeHHAX AaAKX, IO MAKOTh WiIOYHCIIOBUH THII, YTBOPEHHIT HA OCHOBI THITY

Iniuianizauia sminaux. Onucyioun 3MiHBYy, MOXHA BIAPA3y HANABATH iif JJOYATKORE
3Ha9eHHA — [Hiyiarizysamy NaHy 3MilHy. JIna iHinianisawil micsa iMeHi 3MiHHOT 3arHCy10Th
3HAK TIPUCBOEHHA =, a 33 HUM BHP23, 3HAIEHHA AKOTO OTPUMAE LA 3MinHa. EneMenTaMn
BHpa3y iHiiaNi3amii MOXYTh GyTH KOHCTaHTH aG0 3MiHHI, 3HAaYeHH AKHX Bxe Bigomi. [Tpu-
K/aJH OMKCIB 3 iRinjanizauieo:

int m=10, symb='+*';
double eps=0.5e-6;
unsigned kr=5, next=m+kr;

3MiHna, B ONAC] AKOT IIEpE] THIIOM BKA3aHO KBAMI(IKATOP const, BBAXKAETHCA CTANOK
(KOHCTaHTHOIO) ~ 3MinIOBaTH il iHinianizanifise 3HaseHna 3abopoucro, Hanpuknan, xow-
CTaHTY 27 MO)XXHA OTOJIOCHTH TaK:

const double TwoPi=2%3.1415926;
Panilie roBopiIoGs, MO AA poGOTH 3 KOHCTAHTHUMI 3HAYEHHAMI B MOBi C WIHPOKO

3aCTOCOBYIOTb MAKDOIACTAHOBKH (MAKPOKOHCTAHTH), AKi Peani3yloTheA Yepes AMPEKTHBY
Tpenpotiecopa #define. BHKOPHCTaHH: KOHCTAHTHHX 3MIHHHX € ATBTEPHATHBHAM CIOCOGOM




[image: image30.png]TporpaMypaHHsA KoHCTaHT. [lepepara uporo cnocoGy B TOMy, MO AaHi, OMACaHI 3 KBalidi-
KaTopoM const, 36epiraloTs yci BIaCTABOCTI 3MIHHIX (30KpeMa, MAIOTh BU3HA4CHHIA THIT L
BCTaHOBJEHY 00nacTs Aii) — 3a00POHEHO TINbLKK 3MIHIOBATH 3HAYEHH4, AKHX BOHN HaGynu
micaA ininianisanii. [le ogHa Baxcmiea Mepepara KORCTAHTHHX 3MIHHHX — BOHH JAIOTB 3MOIY
YHUKHYTH TIOGI4HUX eeKTiB, SKi MOKYTh BIHIKHYTH, KOJIH BUKOHYETCA MAaKPONiACTAHOBKA
Bupasy (aus. naparpad 17.2).

Sxwo B omHci 3MiHHOT BKasaHo kBanidikaTop volatile, To Taka 3MiHHa MOXE OTPH-
MyBaTH SHAMCHHA Bill 30BBINIHBOrO CCpEOBHILA (HANPHIUIAA, Bifl OepauiiiHoi cucTemy abo
30BHINMHLO] MPOrpaMy) HE3ANEKHO B IPOTPAMH, B AKiH BOHA BUKOPHCTOBYETECA. 3a3HaueHi
3MiHHI Half9acTile 3aCTOCOBYIOTE JUIA 3B’43KY 3 allapaTHUMH TIPACTPOAMHM KOMII I0Tepa:
nopTaMy, TaHMEpoM TOMmo.

Tnobaneni va nokaxbhl sminai. O6nacts Ail 3MIBHOT 3a1eXHUT6 Bz MicLA Iporpamy,
B IKOMY OMHCAHO {OrO/OIIEHO) TaHy IMiHHY. OTO/OIICHAA 3MIHHHX MOXHA BHKOHYBATH:

« Mid QYHKUIAMH — TaKi 3MIHHI HASHBAIOTLCS 27166QbHIMU, BOHH MOXYTh BHKODHCTOBYBATHCh
y BCiif mporpami, MOYHHAKYHN Bifl TOYKH X OrONOUIEHHS; IIOGANLHI 3MIHHI ABTOMATHYHO
HILIAMI3YIOTECA HYTLOBHM SHATCHHAM;

« Beepemuui GyHkuiii aGo nporpaMHuX GNOKIB — Taki 3MIHEI HA3UBAIOTLCA TOKANGHUMU,
o6nacTs Ail NoKaABHOT 3MiHAOI 0GMexeHa QYHKIIEI WH NPOrpaMHEM GNOKOM, B SKOMY
OTONOHIEHO ANy 3MIHHY;

+ BGMHCKy GOPMATBHEX NAPAMETPIB (YHKILHA — TaKi SMIHH] TEX JOKATBHI T8 AlIOTE Y MEXKaX
$ynkuii a6o i npoToTHMy,

Tlepesaxna GiTbLIICTS 3MIHHHX KOXHO] NPOrpaMy € HoKambHHMU. Jlokambai 3MirHi
iCHY)OTb TUILKH NIiA 9aC BHKOHAHHA (YHKIT Y1 IPOTpaMHOTO 610Ky, B SKHX BOKH OTONOIIEH].
i 3MiHHI MOXKHA BUKOPHUCTOBYBATH Bifl TOUKH X OTOJOMEHHA A0 KiHLA Aanoi dyHKUIT abo
TniporpamHoro 6oy, TpeGa nam’sTaTH, mo NokanbHi SMiHHi He iHITiaNi3yI0TECA ABTOMATHHTHO.
ToMy, KO Nipy ONKCi NOKANBHIN 3MiHHIH He HaIaHO TIOYETKOBOTO 3HAYECHHS, TO B AiNAHL,
AKy 3afimMac 11 3MiHHA, Gy/e T. 3. “CMITTA”, TOGTO Te, MO OyNIO 3aMUCAHE B 10 MUTAHKY
paniwe. JleTansHo MUTAHHS BHOEMOCTI T2 9acy ICHYBAHHS TIOGAIBHHX i JJOKATBHHX IMIHHMX
PO3CNANAIOTECH B po3aini 12.

3a crangapToM C-89 BCi OTOTOMEHHA TOKAIBHIX SMIHHHX MOBHHHI 3aNTHCYBATHCh HA

m nogatky hyskuii aGo BiANOBiAHOrO MporpaMHOTo 6IOKY MEPEX NepLIHM ONEPaTOPOM.
Mosa C++, 2 notiM i cTangapt C-99 10380/ OTONONIYBATH 3MiHHI BCepeaHHi One-
PaTopHOT YaCTHHH GYHKLIH Nepe/l IepIHM 3BepTAHHM 10 3MIHHHX. TIpoTe npakThia
3aCBiAYYE, IO NPOrPAMA € HAOYHIMIOO Ta BIYYTHO 3PYUHIION 1% PEAATYBAHHS i
JIONIOBHEHHA, AKILO OMHCH 3MIHHHX 3rPYMIOBAHI Ta PO3MilleH] Y BH3HAYEHUX MiCLAX.
TPOrpaMH.

3.5. Mepenikn

Tlepenikosi THIH (ix 30e6i1LIIOr0 HA3HBAIOT NPOCTO Kepeniky) — e HabOPH HinodkC-
JIOBHX KOHCTAHT, KOXH4 3 AKMX Ma€ yHiKabHe iM’1. Oroomyiots NEpestiky Tak:




[image: image31.png]enum mez_nepeaiky {cnucok_iMerosanux_KORCmaKm) ;

TYT me2_nepenixy —iM’1, ake Bn3Ravae (ineATHOIKye) DaHui NePETTiK; crucox_imerosanux_
Konemanm —HAGIp IMCH, AKi HANAIOTECA KOHCTAHTAM niepenixy. Ter nepeniky ra iMeHa Horo
KOHCTaHT TIOBYHHI BiATOBiAaTH PaBUNaM 3amucy iaeHTibikaropie. OnuH 3 ycix nepemikis
POTpaMH MOXKHA He IMEHYBATH TEroM, a TUIbKH Bil3HAYHTH KIIOYOBHM CIIOBOM enur.
HacrynHu#t epenix Hajae iMeHa KOHCTAHTAM, AIKi O3HAYAKOTH JHI THKHA

enum days {Mon, Tue, Wed, Thu, Fri, Sat, Sun};

KooeH e/IeMEHT nepeiiky € KOHCTAHTOKO 3 THIIOM  int, HOMY TIPHCBOIOETRCS JHAYCHHA,

HA O/[HEHLIO GiMTbIne, HiXK 3HAYCHNS TIONEPEHLOTO enemeHTa. CTARIAPTHO Nepmyi eneMenT

TIEpENiKy OTPHMYE 3HAYCHHA Hy/b. TOGTO KOHCTAHTA Mon 3 Mepeniky days HopiBkioe 0,

KOHCTaHTa Tue — 1, KOHCTaHTa Wed — 2 i T.A. CTauJapTHi 3HAYEHHA KOHCTAHT MOXHA
3MiHHTH, NPHCBOTBIIM iM NOTPiGHI LiMOYNCNOBI 3HAYCHHS:
enum work_days {MON=1, TUE, WED, THU, FRI};

V nepeniky work_days Nepimiii eNeMEHT MON OTDUMAE 3HAYCHHS 1, & KOKEH HACTYD-
Huit — 36avenns, Sinbme Ha 1. [IpuMipoM, kOHCTaHTa FRI ZIODIiBHIOBATHME 5.
KOHCTARTHE 3HaYEHHs MOXHA NPHCBOIOBATH BCIM 260 JiMIle NEKINEKOM eTeMEHTaM
Tiepeniky:
enum RGBcolors (Blue=1, Green, Red=4};

V maHOMY nepeniky kOHCTaHT2 Blue OTPHMAE 3HAMEHHA 1, Green — 2, a KOHCTAHTA

Red — 4. Sx6n nani B cimcky Gyna e oHa iMEHOBAHA KOHCTAHTA, TO BOHA OTpHMana §
IHAYEHHA, HACTYNAE 32 Red, T06T0 5.

OcKinBKH KOHCTAHTH epeNNiKiB MAIOTE TAN int, TO BOHA CyMicHi 3 yciMa apHdme-
THIHEMH THRAaMH MosH C.

Tlepenikn € 3pydHuM cnocoBOM 1L CTBOPEHHS TPYN IMEHOBAHAX KOHCTAHT. ¥ cBOIO
9epry, 3aCTOCYBaHHA IMEHOBAHHX KOHCTAHT 3HAYHO MiJBHLIYE HAOUHICTb NPOrpamH,
CHPOILYe BHECEHHS 3MiH | JODOBHEHH, MONETTYE HATATOKEHRS. Y 3aronobunx daiinax
<conio.h> Ta <graphics.h> 6iGaiotexu Borland C orosoweno psn nepenikis, mo
HIMPOKO BHKOPHUCTOBYIOTHCA Y NPOUECAX (POPMYBAHHSA TEKCTOBHX i rpadiunnx expaHHHX
306pasketib. Li nepesiky CIUIaNAKTECA 3 KOHCTANT, AKi IMERYIOTE HAGOPH HONYCTUMUX 3H3-
YEHE KOMBOPIB, CTHITI €IEMEHTIB 300paXKEHHS, HOMEPH BEKTOPHUX IIPHQTIB, PEXUMH poGOTH
BifieoCHCTEMN TOILO. 30KpeMa, IMEHOBAH] KOHCTAHTH, IO 3aJ10Th 16-eneMeHTHY TamiTpy
KOITBOpiB, OTONOMIEHO TAK:

enum COLORS {

BLACK, /* memni xonwopu */
BLUE, GREEN, CYAN, RED, MAGENTA, BROWN, LIGHTGRAY,
DARKGRAY, /* ceirni xonwopu */

LIGHTBLUE, LIGHTGREEN, LIGHTCYAN, LIGHTRED,
LIGHTMAGENTA, YELLOW, WHITE




[image: image32.png]‘To6To, 9opHuil KOMTip MOMKHA 33HaBATH 3HAUEHHAM O 260 iMEHOBAHOIO KOHCTAHTOK BLACK,
cHHiil—3HageAHAM 1 aGo iMEHOBAHOO KOHCTaHTO BLUE iT.a. ITopamo mBa mpHknany 3sep-
TaHHA Ro GibnioTesnx GyHkniii 3 <conio.h> mis BHGOPY KONLOPY JiTEp Ta ix PoHY:

textcolor (YELLOW); /* BCTaHOBNEHMA KOBTOro KONMLOPY nimep */

textbackground {BLUE); /* BCTaHOBNEHHA TeMHO-CHHBOrO oy */

MoxHa OronowyBaTy 3MiRHI, WO GymyTs MaTH BU3HATCHHH Mepenikobuit Tun. Ha-

TPAKNAJ, Y pasi OrONOMIEHHS:

enum work_days day:

3MiHHA day 3MOXe HaGyBaTH 3HaYEHHS KOXKHOT i3 KOHCTAHT Iepeniky work_days:
day=THU; /* pems - uersep */
if (day>WED) /* sxmo ue Opyra MONOBHHa THRHA, TO */

. /* Buxowarw mesni gii */

3MiHHi TePEITiKOBOTO THITY MOYXHA OTONONIYBATH OKPEMO {SK Y ONepeARbOMY NPHKIAL]
ana day) a6o pa3oM 3 OTONOMIEHHAMH TIepeTiKiB:

enum result {NO, YES} resl, res2;
Tlepenixori 3Mindi MpuInaueHi a1 36epekeHHA TITOTHCTOBHX 3HAYEHb, IPUCBOCHHX M
gepe3 iMeHOBaH] KOHCTaHTH. KO NOTPIGHO BioGpasHTH 3HAYCHHA TAKOT 3MIHHOI, TO BOHO

TIOBHHHO BHBOAMTHCH AK NaHE Hioro THNY. SIKMo % Gaako BUBECTH CHMBOIBHE (TEKCTOBE)
3HAYEHRA 3MIHHOT, TO MOXKHA CKOPHCTATHCh, HANPHKIAM, TAKHM NPHAOMOM:

if (resl==YES)

puts ("Tax"); /* BHBememns BapianTa YES */
else
puts ("Hi"); /* pumenenns Baplanra NO */

JIng BuBeZieHHA TEKCTOBHX €KBiBANEHTIB 3HaYeHb €NEMEHTIB Nepeniky HaliqacTime
BUKOPHCTOBYIOTh OTIEPaTOp switch a0 cnelianbii MACHBH CHMBOJBHUX PAAKIB, KOXEH
3 AKHX MICTHTH TEKCY, MO POIKPHBAE BiANOBIHY iMEHOBaHY KoHCTanTy. [TpHKIAZ BHKO-
PUCTaHHS OTIEPaTOpa Switch Ans BHBEAGHHA CIOBECHNMX HaliMEHyBaHb eNEMEHTIR Nepe-
JliKy HaBEAEHO B POSAITI 6, 4 HHXKYE [TOAHO FPHKIA BHBEACHHA 3HAYCHHA NEPENiKOBOT
3MIHHOT Yepes JACTOCYBAHHA JOAATKOBOrO MACHBY HAHMEHYBaHb AHIB THHKHIL

/* Bumenemua sHaveuns smiuRoi mepemixomoro TEmy */

enum WDAYS { Sun, Mon, Tue, Wed, Thu, Fri, Sat };

char* day namef{]={ "meaina", "nomeainox", "BimTopox”, "cepepa",
"uersep”, "m\'sruuua", "cybora" };

enum WDAYS wday=Fri;

printf (" lled geHe - %s5.\n", day_name[wday));

Y pesynsTaTi BHKOHAHHA HaBEACHOTo dparMenTa nporpamu Oyne BHBEACHO NOBi-
JIOMIEHHS:

Ueh mems ~ m'sTHAUA.




[image: image33.png]Cnia nam’qTaTy, MO KOMIIATOP He KOHTPOJLIOE NiaNasoH 3HaueHb MepemikoBol
3miHRO1. TIpHCBOEHHS:

wday=8; /* 8 - He BXOAMTH y Habip JMaueHs anum WDAYS */

6y/e CHHTAKCHYHO KOPEKTHHM i 3MiHHA wday BaGyne 3sHauenHs 8. OCKiNbKH e
3HAYEHHA MIEPEBHIIY€E TPaHHIHE A1 THITY enum WDAYS, TO HACTymHi onepanii 3i
3MIHHOK wday MOMYTB IPH3BECTH O XUGHOT poGoTH MpOrpaMis.

@ 3anuTaKHA Ta 3aBAAHHA ANA CAMOKOHTPOMIO

1. SIKi THTH DAHWX HA3KBAOTH GAsOBHMH, 8 AKI HOXiAHAMHA?
2. SIKMMH € Ajala30HN 3HAHEHb IMIHHUX, IO MAIOTE THT int, i 3MIHHHX 3 TUMOM unsigned?

3. Axuit oGcar onepaTiBEOT NaM ATi 3aHMAIOTH NAHI, IO MAIOTE THN unsigned long? SlknM
€ nianasoH ix 3HavIeHb?

4. Sxw\ii THN OTPHMAc KOXKHA i3 NEPEJiYeHHX KOHCTaRT: 24, 04382, 0x£055, =550,
70000, 108400u, 3281, '5°, *\n'?

5. Sk sbepiratorben eim’emui uini wncna? Skmv Gyne aeidikouil kog gncaa -157

6. Slknii saronosruii gt Tpe6a NIAKTIOIHTH IO POTPaMH, 1106 BHKOPHRCTOBYRATH KOHCTARTE
TPARKYHHX 3HAYCHD WIMHX THIIB? A At AiFCHUX TAMIB?

7. Lo Ha3\BaloTL MAHTHCOIO i MOPAAKOM AiicHOTO uncaa? SIx 36epiraioThca B OUCpATHBHIN
naM’aTi mikcni uncna?

8. HuM BiApisHAOTECA MK cobolo AificHi THIH float, double Ta long double?

9. HapeniTh MPUKNAAH AEKIMLKOX HNiCHUX KOHCTAHT, 3HAYEHHS AKUX AOPIBHIOIOTH YKCHY
68,025.

10. OronociTs 3MinHI, pu3HAYeH] AIA 36epeEHHA 3HAYCHD:
1) KiNBEKOCTI yYaCHHKIB IMAXOBOTO TYPHIpY;
2) KUTBKOCTI JKUTENB €BPOTEHCEKOL HepIaBH,
3) cepeanbOro BiKy HHTEiB €BPOTICHCHEOT AepXKaBH;
4) KUTBKOCTi APYKOBAHKX 3HAKIB Y OBOMY NOCIGHAKY;
5) cymapHO1 BapTOCTI IPOXARMX KOHAMTEPCLKUX BHPOGiB;
6) Bigmam Ko 3aAaHOl IIAHETH COHATHOI CHCTEMH.

1

. 5K iHitianisytoTh Mikni B oronowennax? Ski 3HauCHHS MOKHA BHKODHCTOBYBATH JUIs iHi-
ujanizanii sMiHHax?

12. OronociTh KOHCTAHTHY 3MiHHY, 3HaYEHHA AKOI HOPIBHIOE TIOTOYHOMY POKY.

13. OronociTh nepenik, eNeMEeHTH AKOTO BiANOBIAaI0Th MICAIIM POKY.

14. Ax oronomyoThes 3MiHHI nepenikoBoro THNy? Sxi 3HATCHHS MONKHA NPHCBOIOBATH IHM
smisauM? HaBeniTs NpAKITamy, BHKOPHCTOBYIOYH Nepenik 3 . 13. Un 31iiCHIoeTECA KORTPOTD
3a MIPaBHILHICTIO 3HAYCHB, IKi IPHCBOIOKTHCA 3MIHHHM NIEPETIKOBOO THIY?
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BUPA3U TA ONMEPALI

Y usomy posaini:

ToHsTTA BUPa3y, onepanaa Ta onepauii

MosHa Tabnuun onepauin Moewn C, knacudikauin onepaLii
Mopsaok OBHUCTIEHHA 3HAUEHHS Bnpasy

XapaktepucTuka apumMeTRNX onepauin

Onepaufi Haa Gitamn gaHux: iHBepTYBaHHA poapAaie, NoGitosi onepalii AND,
XOR T1a OR, onepallji fOPOSPAGHOTD 3CyBaHHA

Doocoo

o

Onepauii noplBHAHHSA Ta Noriyki onepauli, IX BNacTUBOCT] y BUpasax

a

OcobnmBOCTi onepauiit NPUCBOEHHA: 3BUYAIAHE NPHCBOEHHS, KOMGIHOBaHI npu-
CROEHHSA, NPediKCHUI Ta NOCTEDIKCHWA IHKPEMENT/ABKDEMENT

O Onepaii ymoBHOrO BUGOPY ONepanaa Ta BUSHAYEHHA POIMIpy onepaHaa

0O Mpaeuna ysrofXeHHA TWNIB ¥ BUpasax — apudMeTUUHI NepeTeopeHHA TUNiB |
NepeTBOPEHHS THNIB B ONEPALIIAX NPHCBOEHHS

0 CraHaapTHi MaTeMaTuuHi byHKUT i3 3aronoBHoro dalina math.h
0O MakponinctaHosku 3 napameTpamv

oBa C BUPI3HAETHCA TOMIX iHIX MOB IIPOrPAMYBAHHA HAABHICTIO MIOTYXKHMX i PHYYKIX
3acoGiB GOPMYBAHHAA Ta 3AMHCY BUpasiB. Bupasom HAIMBAlOTH NOCTINOBHICTE OEpaHAis,

06’ ¢ THAHMX 3HAKAMEA OMEPANifl Ta KPYTIHMH TYXKKAMH, AKE MAC [EBHE 3HAYCHHS OHOTO 3
AOMYCTHMUX THIIB. B tboMy 03HAYeHHI onepandu — ue 06’€xTH, Hajl AKIMH BUKOHYIOTLCS
onepaii, 8 onepayil 3aHa10Th Aii, D10 BUKOHYIOTECA HAJl OTIEPAHAMH.

Hanpukian, pipasaMH € HaCTYITHI 3amHCH:
d+b*c-£/5
0.5* {z+w) >= (z-u)/ {w-u)
kor=sin(x)+2*exp{x-0.7)
n==1 ? "pagok" : "panoxu"

Onepannamy BUPasis MOKYTE GyTH.

* KOHCTaHTH;
» 3MiHHI;
« MepBHHHI BUPA3y — eNeMERTAPHI ITABHPasH AFHOTO BHPa3y.




[image: image35.png]Onepanan GinbmocTi onepauiii Mo C MOBHHEHI GyTH CKaIAPHHMM IaHHMH, TOGTO BOHK
MOXYTb MaTH apU)METITHHHA, MepeniKoBHi a60 BKa3IBHHKOBHIL THII.

Mosa C BHKOPHCTOBYE BenHKHil i noTyxuui HaGip BOYNOBaHHX onepaiit (ix ax 46!),
IO MA€ BH3HAYANLHMII BIUIMB HA NakoHi3M | koMmaktHicTs 3anucy C-nporpam. ITosumit
Tiepenix onepaii Mosu C nogano s tabn. 4.1,

Ounepauii MoxHa Kiackdixysati 32 pisHuMy o3naKaMH. 30KpeMa, 32 KUMBKICTHO Ome-
PaHAIB, {0 BCTYNAIOTh B ONEPAN|I, BAAUIAIOTS:
* yHapxi onepallii — 3aCTOCOBYIOTHCA 0 ONHOFD OTIEPAH/Z;
® Giapxi — B ONIEPALLIKD BCTYTIAIOTH BA ONICPAHIH;
© mepiapui — B OTIEPALlii BUKOPHCTOBYIOTECA TPH onepary (Mosa C Mae Ofsy TepHApHY

ONEPalilo, AKA HASHBACTHCA YMOBHOIK).

3a BUIIOM Jiilf, 110 BHKOHYIOTHCS Hal OMepaHaaMy, onepanii Mosu C noainsiore Ha:
* apHbMeTHIHI;
® NOpiBHAHHSA (BiXHOLICHHA);
* JIOTi9Hi;
* nopo3panHi (oGiTosi);
* TIPHCBOEHNA,
o iHmi.

3a cmapuuncmeom (npiopumemom) onepavti NONIIAIOTH Ha 16 piBKiBs (aus. Tabn. 4.1).
HaiBHIHiE IPIOPHUTET MAIOTH T. 3B. nepsuiKi ONEpallii, a HAMKHIDKIHHA (Nepuif piBeHs CTap-
LIMHCTBA) — ONEPaLlis OC/II0BHHX 00UHCIeHD “KoMa”.

Tabnuus 4.1
Onepauii moBu C
Pibenn . " Acol
erapu. 3uak 3micT onepauil Tun THBHICTE
() |3sepranns oo pymxuii
[ ] |BumiseHHA eneMeHTa MACHBY Hepe3 iHEKS . i
16 — Y aep Ieperuui 3nisa
BHINCHES eIEMEHTa CTPYKTYpH Hanpaso
-> | BuaireHus ememeHTa CTPYKTYpPH Yepe3 BKA3IBHHK
++ | HocTdikounit iMKpeMeHT (36i1berna 5a 1)
15 — Ilpuceoeuns —_—
-—  {TlocTdixcauii AekpemeHT (3MeHIlleHRs ra 1)}
- 3miHa 3HaKa
“ ++ | TIpecikcuuii inkpemerT (30inbiuenns Ha 1)
| - TpedikcHmnit IeKPEMEHT (3MEHITEHHA Ha 1)
! Jloriune 3anepedeHns
14 ~ TloGiTose 3anepeycHHR PisHomumi Crpasa
Pe YHapHi HaMiBo
& BHIHAYEHAA aIpecH
* 3BepTaHKA Yepes BKA3iBAMK (anpecy)
{munt) | TlepeTBopenns 10 3aAaHHOTO THITY
sizeof | Buinaueuns posmipy onepana s Gafitax
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3 11| Jloriune ABO Joriss
3 7 : |{Bu6ip onepanna 3a ymMoBoK VmoBHA
= | 3pHyaiine npuCBOCHRA
*= | MEOMeHHA 3 NPHCBOCHHSM
11 /= JineHHS 3 MPHCBOEHHAM
%= | Ocraua iR NiICKHS 3 IPUCBOCHHAM
B += | JlonaBaHHA 3 NPUCBOCHAAM Cnpasa
a2 -= | Binuimauug 3 npucsoestam Tpucsoenus | HANBO
. >>= | 3cyBanHsA BIPaBO 3 IPHCBOCHHAM
i <<= |3cyBaHus BIIBO 3 IPHCBOEHHSM
f\ &= |Io6irose AND 3 NpHCBOEHHAM
i )= [TloGiTose XOR 3 MPHCBOCHHAM
’;{ ~=  [TlobiroBe OR 3 MPHCBOEHHAM
5 1 , Ilocnizori ofuucnenHs Koma H::;:am

B aHrnomoBHilt nitepaTypi 3 NporpamyBaHHs ANA TepMiHy onepauis (B ceHci aHak onepayil)
3AeBinLLOro BUKOPUCTOBYIOTL CNOBOD Operator, Aike Moxe ByTu nepeknaaeHe i Ak 3Hak anepaul,
i Ak oneparop. Mu Gyaemo AOTPMMYBATUCH BiNbWw yeTaneHUx 4NA HALOT NITEpaTyYpH TEpMiHiB
onepavin Ta 3Hak onepaui, ane B GaraTbox NEPEKNABHX BUAAHHAX MOXKHA IYCTPITH @ TOMY X
KOHTEKCTI TEpMiH onfepamop (30kpema, B Nepwiux nepeknanax sinoMol kinrn b. KepHiraHa 1a
A. Pirui “The C Programming Language” {10]).
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TlopANOK OGMHCIICHHA 3HAYEHHA BUPady GasyeThes Ha TAKHX OCHOBHHX NPAaBHNAX:
« 3 JIBOX CYCiZIHiX onepauiii mepioto BUKOHYETCA Ta, PiBeHb CTAPIIMHCTBA AKOI BHIIHI;
ornepauii 04HAKOBOTO PiBHA CTAPIIMHCTEA BUKOHYIOTECA 3MiBa Hanpaso a6o Cripapa HaiBO
3AITEKHO BiJl aCOLIATHBHOCTI, BCTAHOBJICHOT 1A JaHOT rpymH onepauii (aus. Tabn. 4.1);
TIOPSAOK BHKOHAHHS OTIEPAILii MOYCHA 3MIHHTH 32 IOTIOMOTOI0 KPYTIMX TYKOK () — BHPa3
Y AyRKax 069HCMOEThCA MEPIIHM i PO3MIAAAETECA AK ONEpaHl 30BHILIHBOT oneparil.

Hasenemo Tpu npuknagy Bupasis, B AKEX LpdpaMu iz sHaKaMH ONepaLiii NosxaseHo
TOPAAOK TX BUKOHAHHA:

res=k+m-a /3
4 1 3 2

x <=5.7% (r-y) / (z-0.2)
5 2 1 4 3

n >0 & {c
s

Boasowac noTpiéHo nam’sTaTH, W0 MoBa C HE BCTAHOBMIOE MOPSAKY 3BEPTAHHA 4O
OmepaHziB y Mpolleci BHKOHaHHs omepalti. To6To, y Bupazi
w=(a+b) * {a-b)
OTIepalliio MHOXKEHHS * [APAHTOBAHO GyNe BHKOHAHO NIEPE]l ONIEPAIIicio IPHCBOCHHS =, ame
Tepen uuM GyayTh 0GuMCIIeH] BUpa3H B AyxKKax. AJle AKHi 3 ABOX ONEpaHiB-BHPasis: (a+b)
YH (a-b) Gyne 06IKCAEHO NEPHINM — HE BHIHATEHO (Lie 3AJIEKHTS Bill aNapATHO-TIPOTPAMHHIX

ocobmuBocteii peanisanii apudmeTnannx onepatiit y naHoMy cepeaopuui). ToMy nopszox
OOYHCNEHHA HABEZIHOTO BUPA3Y MOXKE GyTH TaKAM:

w=(a+b) * (a-b)

41 32
abo Takum:
w=(a+b) * (a-b) :
4 23 1

3BiCHO, ¢ HifiK HE BILIMHE Ha KIHUEBE 3HATEHHA 3a0aHOT0 Bupasy. [IpoTe MoxHBi BH-
TAIKY, KONH 3HAYEHHA BUPa3y 3AJEKATH BiJ NOPAAKY IBEPTaHHA 0 onepanais. Hapeaemo
TPHKNA] TAKOTO ONEPaTopa:

d = c+twice(sc):

Hexaii nepen BuxoHannsm aHOro onepatopa c Aopismoe 5, a Gynkuis twice () 36imb-
Iye BABi4i 3HAYCHHS] 3MIHHOT ¢, azipeca AKoi [epelacThes iif AK mapaMeTp, i mosep-
Tac HOBE 3Ha9¢HEA. TONi 3HAYCHHA BHDA3Y, WO OPHCBOKETRCA d, MOXE ROPIBHIOBATH
5+10=15, AKILO B AaHiit cucTemi nepmnm BuGHpacTLCA NiBUH OTIEpaH, a TIOTIM — NPaBHi;
a6o 10+10=20, AKILO CIOYATKY OGUHCIIOETHCA NIPaBHIi ONEPan I, TOGTO BinGyBaeTECA BHKIHK
dyskuii twice{s&c), aKa 3MiHIOE 3Ha4eRHA c. Hamenenwit npukman noBoanTk, 010 Tpeta
YHHKATH BHDA3iB, Pe3y/ETaTH OGUHCIEHHA AKMX MOKYTh GyTH BeoanosHayHHMH. [Tpumiponm,
Y JAHOMY NPHKNA/i MOXH3 GYJI0 CKOPHCTATHCH IBOMA OTICPATOPAMH NPHCBOCHAS.
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abo
dw=twice(sc); d=d+c; /* pna mpyroro sumamxy */

Y 3anmcax CKagHMX BHPa3iB MOKHA, 4 94CTO — AOUIMEHO, BUKOPHCTOBYBATH PO3RLILA
JYKKW () IS MiABHINEHAs 4ynuTaCenitHOCTI BUp23Y, HABITE AKIIO 3FIDHO 31 CHHTAKCHCOM
MOBY BOHH it He € HeoGxinuumu. [onanuit HyuKIe MPHKIAZ YMOBHOTO BUpPasy IHAUHO fieTe
4UTaTH, KOOH HOro MiABHPA3H BHALICH] MyKKaMH:

def = (e>d} ? (¢-d} : (d-e)

Jlani posrnsEemMo feTansHie onepauii OCHOBHUX knacudixauiiinmx rpyrm.

4.2. ApudbmeTnyHi onepauii

Jlo apRgMETHYHHX HAIEKATS HACTYTIHI onepanil (CMHCOK CKIIAACHO 3TIHO 3 TOPANKOM
CTapILHACTBA OTIepaLlii):

¢ - (3MiHa 3HaKa oNepaHaa) — YHAPHA ONepaLis;

Ginapui onepauii:
e * (MEOXeHHA), / (mineHms), % (oBumcneHHA OCTAki BiX AiNEHHA);
e + (nomasanus), - (BigHIMaHHS).

Onepanii *, /, - Ta + BEKOHYKOTHCA Haj JAHKMHU BCIiX 4HCIOBUX THNIE (UiNMX i
AilicHuX), a onepanis % (oGuMcNeHHA ocTadi Bl AiTeHHS) MoTpelye ABOX UIMOUHCTOBUX
oODepaHziB.

[} I Pe3ynbTaT BUKOHAHAA KOXKHOI 3 apHMETHYIHIX ONEpalili Haj JBOMa ONepaHAaMU
ULSI0TO TRITY 3aBKH € LM,

Hexait s nporpami oronomeno;
int b=7, g=3;
TOAI HACTYIHI BMPa3H MATHMYTh TaKi 3HATEHHA:
<b = -7 b+g => 10 g-b = -4 b*g = 21 b*~-g = -21
b/g = 2 g/p = 0 bsg = 1 gt = 3

Yacto noTpiHe BA3HAYHTH AifCHY JaCTKY Bill MNEHHA ABOX LHX OnepaHytiB: 1 noxim-
T# Ha 7 460 WINOYUCIOBY 3MiHHY ¢ MOXLMMTH Ha 3 Tomo. SIKIMO BHKOPHCTATH BHPAIH
1/7 Ta c/3, 7o pe3ynsTat ix Gyne UMM, a He AIFCHUM IHCIOM: 3HAYCHHA NIEPIIOTO BUPasy
AopiBHIOE 0, a APYTOTo ~ iAiK yacTuni TpeTuad c. 1106 gacTka Gyna AilicHo0, AiACHNM Mae
GyTH 3HavenHa X04a 6 OHOTO 3 ABOX OMEPAHAIB (ACTANbHINIE MATAHH B3AEMOYTOLKEHH
THIB OEPAHLIB POIMMSIAKTECA Nauti). ToMy 3a3HAMEHI BUPAZH CIHIJ 32MMICATH, HANDHKNAZA,
Tak: 1.0/7.0 a6o (double)c/3. B ocTannboMy Bipasi BHKOPHCTaHO ONepallilo ABHOTO
IIePETBOPEHHA THIY (mun). OCKIIBKH i CTAPIIHCTBO BUIIE, HDK CTAPIBHCTBO onepauii
JifenHs, TO CIOYATKY 3HAYEHHA ¢ MepeTBOPIoeTheA A0 hOpMH AiliCHOTO YMCIA 3 THIOM
double, a HACTYITHE NiNCHHA HA 3 OGYHC/LIOE HACTKY, AKA T MATUME THI double.
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TUMBKY HAJ ONEPAHIAMI I TamiB, Jlo HHX HanekaTh (3riIHO 3i CTAPLUMHCTBOM):
« ~ (noGitosa insepcia) — yHapHa oneparis;
GidapHi onepanii:
<< (3cyBaHHs BRiBO), >> (3CYBAHHA BODPABO);
& (nobitoBe AND um noGiTOBa KOH IOHKLIIA);
~ (no6itope XOR 9M ZOIaBaHHA 33 MOLY/IEM ABa);
{ (mobiroBe OR uH MOGITOBa AN3 HOHKNLIA).

BHKOPHCTAHHA OPO3PANAKX ONePALift Jae 3MOTY ONEPYBATH 3 OKPEMUMH GiTamu ma-
HHX, nepeBipaTH a6o 3MinioBaTH IX 3HAYeHHA, MO HaGMIKae NPorpaMyBanHs MoBoio C J0.
MOXIMBOCTEH acembrepa. PosrisHeMo Hassani onepanii.

Tlo6iToBa inBepcia. YhapHa ouepailid ~ BHKOHYE iHBEPTYBaHHA JBif{KOBHX PO3PALiB
umca: Bei GiTH, WO Many 3Havenus 0, craots 1 i, HaBnaky, Bei 1 crators 0.
Hexaii y nporpami oronomeHo:

unsigned int h=0xb79;

Sxum Gyae 3HaucHRA BHpasy ~h? W06 MOSCHUTH BIANOBIAL, POSIIAHEMO BHYTPIMHIH Kox
3MIHHOT h.
0 b 7 9 .
n:
2 Gaifti
Hsifikope 3Ha9€HHA BUpasy ~h € TakuM:
£ 4 8 6
~h
2 Gaittn
o Biarosiae WICTHAALSTKOBOMY GHCTY Ox£486 Ta ACCATKOBOMY 3HAYEHHIO 62589.
3BepHEMO YBATY, IO IHBEPTYIOTBCA BCI PO3PANM HHCHA, BKIOYAIOUH 3HAKOBHHA. SKOH
3MiHHa h Mala THU int, a He unsigned, TO PE3yILTAT IHBEPTYBAHHA POINALABCA & AK
Bin’eMHe YHCIO, OCKLTLKY 3HaKoBuUid 6iT cTaB 1.

Tabauui icruunocti Gynesnx onepauiii. Tpu Ginapri nopospsaaui onepawii, mio no-
3HAIAWTHCA 3HAKAMM: &, * TA |, PeanisyloTh ONepanii, AKi HanexXarh 10 Kacy Gyresux
(au omepaliit arzebpu noziku). Ix HasHBarOTE BiAMOBAHO: AND, XOR Ta OR. Onepauii
BHKOHYIOTBCA OKPEMO HAT KOXHOI Napolo GiTiB, IO 3aNHCaHI B ONHAKOBHX 32 HOMEPOM
PO3psanax ABOX ONEPaHAIB, AKi BCTYNIAIOTH Y IOPOIPSMHY Oepalliio. 3HaYeHHA Pe3yNLTaTIB
1UHx onepailill (T.38. mabnuyi icmunnocnn) 3rpynioaHi B TaGn. 4.2.

IMoGirose AND. 3 TaGn. 4.2 BHIHO, IO Y BHIAAKY BUKOHAHHA HAJ LUTOYHCIOBHMH
onepaHfaMH a i b NOPO3PARHOL onepali &, y ABIHKOBOMY KO pe3yisTaTy onepauii omu-
BHi GynyTs TUTBKI B THX PO3psinax, y AkHx obunsa Gitn a; Ta b, (1e i—Homep pospaay) €
onuHMIAMA. I NpHKIagy PO3rIAHEMO, YoMy Gyne AopiBHIOBATH pe3y/LTar onepauii a&b,
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3HaueHHA NOPO3PAAHNX onepauin

Pozpann 3uadenns pesyasTaTy onepanil
a b, AND XOR OR
[ o o o ]
0 1 0 1 1
1 0 0 1 1
1 - 1 1 o 1

AKINO a=0x183e i b=0x3£02. 3amumemo ABiiikoBi 306p2KCHEA ONEPAHAIB i pEsYIHTATY:

[eooi]icaooai111110] — mepuHit onepan (a)
&

o111 1o00g[o010] — BpyTuit onepans (b)

000 1[10000000[0010) — peaynerar

Orxe, 3HAYEHHA BHPA3y a&b JODIBHIOBATHME IIICTHAAUATKOBOMY yHCHy 0x1802 (6146).

Onepanilo & HA3MBAIOTE HAKIANARHAM MACKH, OCKiNIbKH BOHA IA€ 3MOTY BHALTUTH N0~
TPi6HI pospAnH uinoIHCAOBOTO ONeparaa. Hexait TpeGa nepesipury, YH x04 OAMH i3 TpBOX
MOJIOAUIMX PO3PAMIB THCIIA, 3aNMCAHOTO B 3MiHHY reg, IO Ma€ THI unsigned int, Jo-
piBHIoe onuHHLI. Taky nepeBipky MOXHa 6QEKTHBHO BHKOHATH, HAKIABIIM HA reg Macky.B
AKiii BCi GITH, KPiM TPOX OCTAHHIX, Gy/LyTh HYIbOBHMH: 0x0007. V ABifikOBOMY 3HageHED
pesyibTaTy Bei cTapmi GiTH ODIBHIOBATHMYTE HYITIO, 2 TpH Monoamui GiTh 36epexyTs T
JHAYCHHA, AKi BOHM MaJH B reg. [lepesipka MoXke BUILAJATY TaK:

/* TNepesipra TpmOX MOnmOAmEX PO3pARiB uinoro wmema */
if (reg&0x0007>0)

B /* gii nna pumanxky, ko € 1 */
else

Ce /% mii, xomu sci Tpx pospamm O */

TlobitoBe OR. Onepauif | BCTAHORIIOE ONHHMLIO B THX GITaX 3HAYCHHA PeSyaTaTy, B
AKMX X04a 6 onuH i3 oepaHmiB MAR ozEHIIO. Hanpuknan, pesynsTar onepauil alb sammve
3Ha4eHHH, IO JOPIiBHIOE INICTHAKITKOBOMY HHCTY 0x3£3e (16190):

CO0T1000[00T71116] - mepumiionepana (a)
|
Boifiiiijo000P0T0] - mpyrwi onepans (b)

[poT[i113o6141110] — pesymstar

Onepaniio | HARIACTINE BUKOPHCTOBYIOTH /U1 BCTAHORNEHHA B 1 TOTPiGHHX pospagin
wncnosux gauux. IpumipoM, 106 BCTAHOBUTH B ONMHHLIO YETBEPTHH | M’ATHHA pO3pAH
amiuHOl reg, Tpeba BHKOHATH NPHCBOCHHS:
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TOGTO HAKIIACTH Ha 3MIBHY reg OR-MAacKy, B AKili Y veTBepTOMY i 1I’SToMY poapaaax GymyTs
ORMHKII (PO3PATHM YHCIIA HYMEPYIOTS CIIpaBa HATIBO, NOYHHAIONH 3 HyJs).

TobiToBe XOR. TTopospsamna onepauis * BHKOHYE Haj KOXHOI0 napoto Giris Gyney
omepauilo XOR (il 1ie Ha3MBaIOTH JONABAHHAM 3a MOZYJIEM ABa). ¥ 3HAUeHH| pesylsTary
ofuHUNI 6YAYTH y TMX PO3pAAaX, AKi B ONEPAHAiB ne 30iratwTscsa (que. Tabn. 4.2). Tomy
pesynbTar ofiepaii a~b Gyae Takum:

— nepummit onepann (a)

— apyrHit onepauns (b)

[oo10lo711j6011[1100]

— peaynerar

IO BINOBiKaE ancay 0x273c (10044).

Onepatis ~ Mae UiKaBy BAACTUBICTH: KO T BUKOHATH MTOBTOPHO HAX Pe3ylBTaToM i
OIFMM i3 IOIATKOBHX ONEPAHJIIB, TO OTPHMAEMO 3HAYEHHA IPYTOr0 ONepaHAa:

Eeiolot1fod 11109 — PE3YALTAT MoNepeARbOT onepaii
001 1[1111]00006010] — onepann b
fooofiooojo011]1110] — HOBMIi pe3y/IBTaT, IO NOPIBHIOE OMEPanAy a

Onepauii 3cysanna. Onepauii << Ta >> 3CyBalOTh YCi PO3PARM UiNOYHCIOBOTG
onepaHzia, 3a0aHOTO 3MiBa Bij 3HAaKA onepaLii, Ra KUMEKICTH GiTiB, BKA3aHy 3HAYCHHAM,
3aTKCaHM CIIpaBa BiA IHaKa onepanii. Tlepmia 3 Hux onepaniit BHKOHYE 3CYBaHHS BIIiBO, 2
ApyTa — BOPABO.

V pasi 3cyBanuA BAieo, cTapmi GiTH, SKi BUXORATb 33 MeXi PO3pSAHOl CiTKH uMcna,
BTPA4aloTheA, 2 HA MICHe MOMOAIINX GITiB, WO 3BiNBHANKCE MICIA 3CYBAHHS, 3aHOCATLCA
Hyni. JHBOCTOPOHHE 3CYBAHHA YHCIA HA N PO3PAAIB 93CTO BIKOPHCTORYIOT LISt INBAAKOTG
MHOMeHHS Aakoro #a 2". Y npolieci 3cyBanus GepyTb yuacTh yei pospany uucha, B T. 4. i
GiT 3HaKa. ToMy 3CyBaHHA BITiBO 3HAKOBKX 9HCEN MOXKE IPH3BECTH A0 3MIHH 3HAKa ONEpaH/Ia
yepes NOTPaNIAHEA B GiT 3HAKA IHBEPCHOTO IHAYCHHA.

'V pasi 3CyBaHRS ONepasfia BPaBo BTPAYAIOTECA MOTIONIL POPAKH YHC/IA, KK 3CYBa-
10TBCA 33 ME3XKi PO3PSMHOT CiTKH. 3AMOBHEHHS BHBIILHCHUX CTAIIMX PO3PANIB 3aNeKHUTH
Bifl THITy ZaHOrO: AKILQ ONepan Ge33HaKoBHi (orogomenuii 3 MopudikaTopoM unsigned),
TO BUTBHI CTAPIII POIPSAY 3AMOBHIOIOTECA HYIAMH, AKIIO K NPABOPYY 3CYBAETHCA IHAKORE
HHCIIO, TO [UIA 3aMTOBHEHHA BUILHUX PO3PARIB BHEOPHCTOBYETECR GiT 3Haka. TaKHM HHHOM,
NIPH 3CyBaHHI BIPABO 30¢PiracThes SHAK THCIIA, 2 PE3YNLTAT 3CYBAHHA B3 n PO3PAMIB PiBHO-
3Ha4HHH 1O LiAOUHCAOBOTO AiNEKHA AaHOTO Ha 2.

TIpoiMOCTPY€EMO PE3YNETATH ONepamii 3cyBaHHs IPHKIALAMH ABIHKOBUX KOLIB 3HAYCHE
HaCTYITHHX BHPa3iB: a<<3, a>>6 Ta ~a>>4.
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a<<3: a>>6:[000

~a>>4: 100{ - Ge3znHaxose a 111

Crapumnii 6ir pe3ymsTaTy 3cyBaHHA a<<3 JOpIBHIOE IBiifKOBiil OMMHHIL, TOMY iHTED-
DpPeTaNiA 3HAYEHRS NbOTO BHPA3y 3aNEKUTH BiX TOr0, 4 3MiHHY a Gyno OTONOWICHO AK
3HaKOBY, 4H AK Ge33HaKoBy. Sikuio a Ge33HaKoBa3MiHHA (TN unsigned int),To peaynkTaT
3CYBAaHHA Tex GEI3HAKOBE YHCIIO, MIICTHABLATKOBE 3HAYCHAS AKOTO AOPiBHIOE 0xclf0, MO
BiANOBifAE AECATKOBOMY YHCTY 49648. SIKIIO X a OTONOMEHO K 3HAKOBY Wiy (THN int),
TO Pe3Y/IBTAT 3CyBaHAS Gyl PO3IIANATHCH AK SHAKOBE KAHE, B IKOMY HalcTapiumii GiT BH3Ha-
4ae 3#aK. Tak sk B il Gir noTpanina 1, To YACKO BBAXKAETLCA Bifi'€MHHM i 3AITHCAHUM ¥
JDOTIOBHIOBABHOMY Koi. ToMy Toif cammit ABiliKoBHil KOA TeNep BilTOBiNac TCTy -15887.
Tlps 3cyBanKi 3HaYCHHA a BHPABO BUIRHI CTAPII PO3PALU 3AMOBHIOIOTECA 0, HE3AMEKHO Bill
THITY 3MiHHOI a, OCKINBKH OiT 3HaKa a 3anoBAEHKH 0. A OCB PE3YSETAT 3CYBaHHA BNPABO
3HAYCHHA ~a 3AJICKHTH B THITY onepanfa. Skmo THI a (THM CaMHM i THR ~a) 6e33Ha-
KOBHIf, TO BifIbHI CT2PIIi PO3PSIIM 3AMOBHIOIOTHCS HYIIAMH, SKOIO X a 3HAKOBA 3MIHHA, TO
BUBLTEHEHI PO3PALN 3aNOBHIOIOTLCA GiTOM 3HaKa, AKMi 114 ~a AopiBrioce 1.

4.4. Onepauii nopiBHAHHSA

Bei micTs onepaniii nopisusHis (iX e HA3UBALOTS ONEPANIAMY BIXHOMIEHHR) GinapHi:
* > (6inpme), >= (He meume), < (MeHwe), <= (#e Gimbuie);
(opiBHIOE), '= (He AOPIBHIOE).

HacaMnepes 3sepHeMo yBary Ha 3HAKH onepatlii “nopisHioe” 1*‘He AOpiBHIOE™ !=.
TomMpeHOK MOMUIKOK € BHKOPHCTAKHA 3HAKa NPHCBOCHHA = 3aMICTh 3HAKa PiBHOCTI.
OCKiNbKH NPACBOEHHA Li¢ TAKOX Oflepallis, MO NOBEPTAE MPUCBOEHE SHAYEHHS, TO KOMITLISTOP
He (BiKCye IOMHIKK B TAKMX BUPA3ax.

Komninatop Borland C Bupae nonepemxeHHs, AKWOo y BUpasi, 3anucaHomy Ak ymoea (3okpema B
IE onepatopax if, for, while), OCTAHHBOIO BUKOHYETLCA ONEpaLyifl IPUCBOEHHS, ANe CTAHAAPTHO

HE NepepuBaE NPOLISCY KOMNINALI Nporpamm. ToMy AOLINBHO 3aBKAN NEPEBIPATH NONEPEMHKEHHA
KOMRINATOPA, WOG He NPONYCTUT MOXNME] NOMUNKN.

IHIIO0 0COBMHBICTIO OrepaNlifi MOPIBHAHHA € 3HaYEHHS pe3ynkTaTy. B Mosi C icTunoio
(TRUE) BBAXA€ETHCA AOBUIBHE YHCIOBE 3HAYEHHS, IO HE AOPIBHIOE HYIIO, 3 XUOHICTh (FALSE)
no3rauaeThe 0. Tomy Bei onepalii MOPiBHAHHS TOBEPTALOTh YHC/IOBE 3HAUCHHA: HEHYILOBE
3HaveHHs (30e6inbmoro 1), AKIIO pesynsTaT IOPiBHAHHA iCTHHHMI, TA 0, AKUIO pe3yIbTat
onepauil NopiBHAHAL XHGHUIA,

Hexaii B nporpami oronomeno:

double teta=1.634;
Toxi 3HAYEHHA HACTYIIHNX BUPA3is ByIyTh TaKMMIL:
teta> 0.5 = %0 (icTunHe); 2*teta<=3 = 0 (xubre).




[image: image43.png]Tpers0io ocobnuBicTio onepamiii NOpiBHIHAA € MONIN ix Ha ABa piBHI CTApIIMHCTRA.
B 3annci HACTYNHOTO BHpa3y BHKOPHCTAHO Ty BIACTHBICTB, IO ONepaLlis PiBHOCTI Mae
HIDKYMH NpIOPHTET, HiXk ABi iAMm: < Ta <= (uupaMH NO3HAYEHO NOPAROK BHKOHAHHA
omepauiif).

X<Xmin == y<=ymax
1 3 2

Peaynbrar ycsoro Bupasy Gyae icTHHHHM (HEHYTbOBHM), KOJTH 06u/Bi onepatlii NopiBHAHHA
(< Ta <=) GyAyTh OTHOYACHO ICTHHHHMH 260 XHGHIMH. 3aIMC TAKOT YMOBH 3 BUKOPHCTARHAM
ROriYHUX ouepauii Gyae BABIYI ZOBIIMM.
3BepHEMO TAKOX YRATy HA MONUIHBI [IOMHJIKH Y BHP23aX 3 [IOCHLIOBHHME ONEDALlisMA
m nopiexsnms. Hexaii pe6a sanmcaTh Bupas, akuit Gye icuHumM, AKINO Touka A(x),
poaMillieHa Ha 9uCNOBil oci, noTparmwise B inTepean [c, d), TobTo, KM c<x<d.
SIKO(O B IPOTPaMi LK YMOBY 3alIHCATH TIOAIGHHM BUPA3OM NOPiBHAHHA:
c<=x<=d /* 1) nebesmeuna nomwmxa ! */

TO CHHTAKCHYHO Lieji Bipa3 Gy/e IPaBiILHIM (KOMITUTATOP He 3aikcye NOMMIKH), ane
CeMaHTHIHO (3a 3MiCTOM) 3aMCARNH BIpa3 30BCIM HE BIATIOBiNae yMoBi 3azayi, 3rigHo
3 aCOUIaTHBHICTIO Onepauliil MOPIBHAMAA BIH IHTEPIPETyeThea TaK: (C <= x)<=d.
Cnogarky BEKOHYETBCA [OPIBHAHHS ¢ <= x, Pe3ylsTaToM omepaii Gyne 0 a6o 1.
TloTiM ue 3HaYCHHA MOPIiBHIOETHCA 3 d. SIKIIO 3HAYEHHA d HE MeHle 33 1, To 3a-
MHCaHHit BHpa3 Gysie ICTHHHHM, HE30eXHO Bill 3HA9eHb X Ta c. Tomy, mio6 Bupas
6yB NpaBHIBHIM, TpeGa 3aCTOCYBATH OTIEpaLtiio NOriYHOre “i™:
x>=C && x<=d /* npamuncHui Bupas */

4.5. NoriuHi onepauii

V moBi C 3acTOCOBYIOTS TpH JIOTiuHi onepanii

e 1 (noriuHe HE — 3amepeveHHs) — YHAPHA ONEPALI;
BinapHi onepanii:

* §& (noriume i);

* || (noriuse ABO).

OnepasnaMu NOriYHNX onepalifi € noriaui Aani, a came: ictuna (TRUE) — 8 moBi C e
JOBUIBHE YHCIIOBE 3HAYEHHI, AKE He JOpiBHIoE 0, Ta XHOHICTH {FALSE), 110 IO3HAYa€THCA 0.
Haituacrinre onepanaamu NoriqHuX onepauifi GyBaloTs BHPa3d 3 ONEPalisMU NOPiBRAHAL,

Onepania T0riYHOTO 3anePedeHts | 3MIiHIE JOTIYHE 3HAYCHHA Ha OPOTHIEKHE.
Bupas:

! {x>a && x<b)
Gyne iCTHHHIM, KoMK x ¢ (a,b). Lieil Bupa3s moxHa Gyito 6 sanucaty i Tax:

x<=a |l x>=b

Onepallilo 3anepeyeHHs YacTO BUKOPHCTOBYIOTh Y TAKOMY KOHTEKCTI: 3aMicTh oneparii
MOPiBHAHHA X ==( 3aMHCYIOTh !X.




[image: image44.png]Pesynsrar Ginaproi onepauii && Gyne icTHHEAM (0) TiNbK# B TOMY pasi, KONIH 06HIBa
OTIEPaHAH MAIOTH HEHYhOBe 3HA9eHHA (061IBa OnepaHaH € ICTHHHHMU). LL{06 icTaHHNM Gys
pesymbTaT GiHapHOI omepaLtii | |, JOCTATHRO iCTHHHOCTI X04a 6 OHOrO 3 ONEPAHLIB.

TMpuknan norignoro Bupasy:

sym !="'\n' && sym!="'\t' || k==KMAX

Lleit Brpas3 iCTHHHMI 38 YMOBH, IO 3HAYCHHA 3MIHHOI Sym HE € Hi CHUMBOJIOM HOBOTO PAi-
Ka '\n', Hi cumBonom TaGyssuii *\t' abo, AKWO 3HaYeHHA k AopiBmIoe KMAX. Crap-
HIMHCTBO onepaniit MoBH C Aa€ 3MOTy 3amMMCATH TakHil Bupas §e3 BHKODHCTAHHA KYXOK,
OCKITBKH OniepaLlii NOPIBHAHHA MAIOTh BHILHIA IPIOPUTET, HIXK NOTT4Hi.

Jloriuni Bupasn B C ue 060B’AIKOBO IOBHHH] OGYHCIIOBATHCE TOBHICTIO, SIK TUIBKH 3Ha-
YEHHS BIPA3y CTA€ ONHOIHATHUM, NOAANBLII OGUHCIEHHS IPUIMEAIOTECH. [IpHMipom, kMo
3uaUeHHS IMIHKOT Sym i3 ONEPEAHEOTO MPHKIAKY HE € Hi CHMBONOM *\n', Hi CHMBONOM
'\t', TO Bech BHpa3 Gyae iCTHHHHM, He3aNeKHO Bifl PE3YABTATy MOPIBHAHHA k == KMAX,
TOMY OCTAaHHA OIEPALlis MOYKE HS BUKOHYBATHCh B3arasmi.

QopMyoan NOTiuHI BUpasH, CHi 060B’A3KOBO BPAaXOBYBATH BIACTHBICT: HETOBHHX
obuncnens. Hanpuxnay, y Bupasi:

k<KMAX && ++k>=ksum

TIpaBWi onepaHz onepauii && He Gyne oG4HCIIOBATHCE, AKILO JHATCHHA BHPaly k < KMAX
6yne xuGHHM (aopisHIOBaTHME 0), OTKe, OMepalia iHKpeMeHTa ++k MOXe He BinGyTHCh,
ToMy B 3amHCaX JIOrIYHHX BHPA3iB NEPUIHMI JOUINBHO BKA3YBATH YMOBH, AKi IMIHIOIOTHCK
Haityacrinre, To6To Ti, AKi HeOGXINHO MEPEBIPATH WOpa3y.

1lle omua cneundiuna BracTBicTs HOriunmx onepawiii: ix nismii onepann samxm 06-
AHCMIOETHCA MIEPINHM, 2 IpaBHH — APYFrAM (HAraJacMo, IO AN apHPMETHYHHX Ta iKUK
onepawiii Takuii opAnoK He € 0608’ 13k0BHM). L[5 BRACTHBICTE N2¢ 3MOTY 3alHCYBaTH 110-
nynspHi B C-nporpaMax BApasH, B AKMX Bifpasy BEKOHYETHCHA BBEIEHHA NaHHX i iX mepe-
Bipka. Hanphkiian, HacTynHuit BAPas Neperipse, TH BBeIeRHit CHMBON € LICTHAZUATKOBOK
udporo:

{ch=getchar()}>="'0" && ch<='8"' ||
ch>='A' g& ch<='F' || ch>='a' §& ch<='f'

T Jly#xu, AKAMH B oMY BHPa3i OXOILIEHO oNepallilo MPACBOEHRS, 000B’A3KoBi, 6o

m NpPiOPHTET MPHCBOCHHA RIDKIHIA, HIX HACTYNHOI onepauii nopisHsHHg. [Huti xyxxH y
BHPa3i He NOTPi6HI, Xo4a ix MoxHa Gy10 6 BUKOPHCTATH /I HAOUHIILOTO BHAINCHHA
CKITAJIOBHX YACTHH JIOBIOYO BUpa3y,

4.6. Onepauii NpUCBOEHHA
Tpyna onepaliif IpUCBOEHRA RANGINBIT THCICRHA — iX Yepor0 15:
yHapui onepauii:

® ++ (mocrdikcHuil/ npedikcHnil iHKpeMeHT), -- (MOCThikcHuiA/MpedikcHuit aekpe-
MEHT);




[image: image45.png]Ginapni onepawii:
& = {3pMYAlHE NPHCBOCHAA), *= (MHOKCHESA 3 IPHCBOEHHAM), /= (HiNCHMHA 3 PHCBOEH-
RAM), %= (0CTaua BiX MiTCHHA 3 NPHCBOECHHAM), += (ZONABAHHS 3 NPHCBOEHHAM),
{(BinHiMaHRA 3 IPHCBOEHHAM), &= (MoGiToBe AND 3 NpHCBOeHHAM), ~= (moGirose
XOR 3 mprcBoeHHAM), |= (moBitoBe OR 3 NPUCBOEHHAM), <<= (3CYBaHH% BIiBO 3
TPHCBOCHHAM), >>= (3CYBaHHA BNPABO 3 [IPHCBOEHHAM).

Onepanii MPHCBOEHHA BiAPI3HAIOTECA Bill HIWMX OMepauiil TAM, L0 BOHN 3MIiHIOIOTH
3HAYCHHS CBOTO ONEPAHIA: y Pasi BUKOHaHHA GiHapHuX omepauiii niBHit onepann Habypae
3HAYEHHA BUPA3Y, 3aIIHCAHOTO CNPABA Bifl 3HAKA IPHCBOCHHS =, & B pasi YHAPHMX Oneparii
3MIHIOETBCS TIOYATKOBE 3HATCHEA €AMHOTO ONepatia JaHoi onepatiii. ToMy onepanz, sxoMy
TIPHCBOIOETCA 3HAYCHNA, TOBHHEK OyTH T. 38. /-onepandom: 3mirHOKW abo posanpecoBanum
BKa3iBHHKOM, TOGTO BiH Ma€ 3a1aBaTH aLpecy NULAHKA ONEPATHBHO] IIaM’STi, Kyzi Gynie 3a-
NHCAHE 3BAGCHHEA, AKE PHCBOFOCTHCA.

aBTOpaMM MoBM C ANs NO3Ha4eHHs 0B'exTis, AK MOXYTE 3aNMCYBATUCK Y MBIl YacTHi onepavii
TPUCBOEKHA. HaltuacTiwe FOMeparaoM e iM'A 3MIHHOT, Ake HeABHO 3aaac Vi anpecy B NaM'sTi
KOMITI0TEepa. MMM BUZIOM ONEepaHiiB € BMpasK, WO AIHCHIOIOTE ABEPTaHHA 10 ONEPATUBHO
Nam'ATI yepes aapecy, 3agany BKaliBHMKOM abo KOHCTAHTHUM 3HaYEHHsIM. 3acTOCOBYBATH Taki

f-3HauerHn Gyaemo NichA TOro, AK POIMMAHEMO BKAJIBHUKOBI TMNK Ta BNACTUBOCTI aaPecHOT
apuMeTkM.

@ Tepuin onepand (abo l-anaderus, 8 opurivani — /-vafue - sia cnie feft side value) BBegeHo

PesyneTaTom onepatlii IPHCBOCHHA € 3HAYCHHA, Ake HaOyBac 3MiHKa (J-onepanny micns
nphceoeHHs. Ll 3HadeHHs MOKE BHKODHCTOBYBATHCh AK OfIEPAH/l y HACTYIHUX OTIepanisX,
JUTA AKHX [IPHCBOCHHAS € MiABHPA3OM.

1lle onmiexo ocobnmBicTio GinapeMX ONepalif NPUCBOCHHS € IX ACOLIATUBHICTb — NPU-
CBOCHHS BUKOHYIOTBCS CTIPABA HARIBO.

3suyaiive npucsockna, Hafinonmperimoso 3 onepaniii € 3si4aiine NPUCBOCHHS =, B
AKOMY JiBHif oTiepany BabyBac 3HAYCAHA BUPAsy, 3ANMACAHONO CPaBa Bil 3HAKA PHCBOCKHA:
polin = a*x*x + b*x + ¢

Y HaBeieHOMy BHPa3i 3MiHHa pelin HaGyBac 3HaYCHHS BHPA3y a*x*x +b*x+ c. Ilpu-
CBOEHE 3HATCHHS € ORHOTACHO | 3HATCHHAM YCHOTO 3aNMHUCAROTO BHIIE BHPA3y.
Ockinskn B MOBi C NPACBOEHHS € OMEPaLicio, TO MOXKHA 3aNKCATH BHpA3, AKKi Oyne
CKIANATHCE i3 AEKUTBKOX TIPHCBOEHD!
u=w=z=beg

ACOUiaTHBHICTS onepawliii NPUCBOEHH (CTIpaBa HATTIBO) BI3HAYAE NOPANOK BHKOHAHHS
nOpucBoEHb. Y pesymbrari BCi TP 3MiHMI z, w i u IOYEproBo HaGymyTh 3HAYGHHA 3IMiH-
HOI beg, li¢ 3HaucHus Gy/Ie TAKOX 3TA/ILHEM 3HAYCHHAM YCHOTO BHDA3Y.

Binapui IpaCBOEHHEA 3a CTAPMMHCTBOM CTOATb Y KiHII CIIMCKY, HIDKMHIT NpiopATeT
MaE TINBKW onepallis “koma”. ¥ mepeBakHiil GiTbImOCcTi BUPa3iB 3 NPUCBOECHHIMH BIaCHE
MPHUCBOCHHS TIOBMIHO BUKOHYBATHCH OCTAHHIM, TOMY HH3bKnli PIOPHTET AaHOT onepaLtii 1ac
3MOTY YHHKHYTH BHKOPHCTAHAA Aok (). TIpoTe, AKIWO NPHCBOEHHA € NiABHpasoM Gibi
3aragbHOre BHpasy, To HOTo il oxommoeath fy:xkamu. Hanpukman, y supasi
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3MiHHA dif CnOYATKy HaGyBac 3HAYCHHA PI3HIM newk- oldk, a NOTIM e 3HAYEHHS NOPIB-
HIOETBCS 3 FPAHHUHUM, 3aKaHUM Yepes RANGE.

Bacupum s GOpMyBanHs BUPa3iB y DinoMy, i onepaniii ApUCBOCHH 30KpeMa, € IH-
TAHHA Y3NOIUKCHHA i MEPETBOPCHHS THILIB oTiepaHAiB. Lli NUTaHHA AeTaNbHO POSTISAALOTBCA
Aani. 3apa3 NHLIe 3a3HAYHMO, IO B ONEPAliAX NPHCBOCHES THII BHDA3y CNpaBa Bif 3HaKa =
NEepeTBOPIOETHCS IO THHY 3MIHHOI (/-Onepan/a), AKil NMPUCBOIOETHCA 3HaseHHA. SIKLO THIY
3MIHHOL Ta BHPaly HECYMICHi, TO KOMNIAATOP DikCYe MOMANIKY.

Kombinobani npacsocHas. 3py4HuMH B 3ammci Ta edeKTHBHHMM B peaitisauii € xoM-
GiHOBAHI MPHCBOEHHA: *=, /=, %=, +=, -=, <<=, >>=, &=, *=, |=. BOHU He Tilbkn
CTpONIYIOTH 3aIlMC BHpasy Ta PoGAATh HOro GUIbI HAOUHHM, alle it CKOPOTYIOTh Npolec
OBMHCNeHHS 3HAYCHHS BHDa3y.

3a cBoiMH AiAMH KOMGiIHOBAHI NPUCBOEHHA € OKPEMHM BHITAZKOM 3BHYAIHUX [IPHCBOEHE.
Bupas

X ®= expr
€ CKOPOYEHHM 3aNKCOM ONEpaLlii BPUCBOCHHSA:
X = x @ expr

TYT @ — OAMH 3i 3HAKIB, MO 38CTOCOBYIOTHCS B KOMOIHOBAHYX MPHCBOECHHAX; X — 3MiHHA
{l-onepaunn); expr — MeBHMH Brpa3 (IiABHPA3), 3HAYEHHA AKOTO BCTynae B onepauio &,

Tlogani HHKYe TPHKIAIH Map ONePATOPiB BUKOHYIOTh NPHCBOECHHA, 3HAYCHRA PE3ylTb-
TaTiB AKKX 36iralThCA:

sum += numbexr ; sum = sum + number;
prod *= faw + 6; prod = prod * (faw + 6};
flag <<= count & 0x7; flag = flag << (count & 0x7);

OcCTaHHIM HaBeAEMO LIKABHI IPHKNAL, Y AKOMY BHKOPHCTAHO JTAHII0KOK KOMGIHOBaHAX
upHcBoens. Hexali y nporpami oromouseHo 3mikni i 3amucaso oneparop:
int ¢=95, d=20;
ch=dr=cr=d;

JIOTHTANBHM SHTA9aM TIPONOHYEMO CAMOCTIiTHO AATH BiAMOBIDL, SKHM Gy/e pesynsTar
BAKOHAHRKA 1OTO OTEPaTopa. Tim e, XTO WWie Bi4ysae TPyRHOIWI B pobOTI 3 MOPOIPANHHMH
onepanismMy Ta KOMOIHOBAHHMH NPUCBOCHHAMH, NOTIOMOKEMO TIOACHEHRAMH. TlepunM y
BHPa3i Gy/ie BUKOHAHE OCTAHHE MPHCBOCHHA C*=d -y 3MiHHy c Gyle sanucaHo pesynerar
onepauii nobitoBore XOR 3HaueHb c i d (3minHa ¢ HaGyne 3uasenna 17). Hactynse
TIPHCBOEHHSA 3MIHIOE 3HAYCHHA d — BOAO NOPiBHIOBATHME PE3Y:ILTATY ONepallii * Hai fo-
HATKOBMM 3HAYCHHAM d 1 pesynsTaToM MOMepenHsoi onepallii. Paniwe pxe pil3nauanocs,
10 MOBTOPHE BHKOHAHHS IOPO3PAAHOT onepallii ~ BiIHORIIOE 3HATEHHA {HWOro ONepansa,
ToMy B d GyBe 3aIiCaHO N0YATKOBE 3HAYEHHs ¢ (d AopiBHIOBatiMe 5). TpeTe BUKOHAHHS
omepalii “= HaA 3MiHHOW ¢, B AKiil 30epiracThcs pe3yisTar meplioro nobirosoro XOR,
Ta HOBHM 3HAYEHHAM 3MIHHOT d, WO AOPIBHIOE MOYATKOBOMY 3HAUEHHIO C, BIHOBIIOE





[image: image47.png]TOYATKOBE 3HaYeHHA d i 38HOCHTD #oro B aMiHy ¢ (c HabyBae sHaveHHa 20). Omxe, B
Pe3yJIBTaTi BAKOHAKHA BCHOTO ONCPaTopa 3MIHHI ¢ 1 d MIHMIOTECA 3HAYCHHAMH, Baxiueo,
o ued oGuMin Binbysaerbca Ge3 3aCTOCYBaHHA IOAATKOBOT 3MiHHOT.

‘Yuaphi npuceoenns (iuxpeMenT i nekpement), ¥ C-nporpamax UIMPOKO 3aCTOCOBYIOTh
YHapHi Onepauii IPHCBOEHHA ++ Ta --. [lepina 3 HHX, fiKA HAIUBACTBCA IHKDEMENMIOM,
36inbIIye 3HaYEHHA CBOTO onepanaa Ha 1. JIpyra onepallis HASHBAETBCA JeXpeMermoM, BOHA
3MeAuIye Ha 1 3HAYEHHA 3a7aHOTO onepanaa. Moea C sukopucrosye aBi Gopmu onepauii
iHKpeMenTa Ta ekpeMenTa: MpehiKCHY, KOMH 3HaK ++/-= 3aMHCYETHCH MEpeN ONepaHIoM,
i mocTQiKcHY, KoM 3HaK onepanii BkasyeThcs nicisi onepafa. Haranaemo, o onepang
YHAPHOI onepanii NPUCBOCHAA TOBHHEH GyTH 3MIHHO a60 IHMKM /-3HATCHHAM.

SIKIIO YHApHE NPHCBOCHHA BUKOPHCTOBYETLCA K OKPEMHiH onepatop, To 06naBpi opmu:
npedikcra Ta nocrdikcHa pisnosnadni. Bl 90THPH HACTYMHUX ONEPATOPH BEKOKYIOTS Ty
3K CaMy Air0: 30UIBIIYIOTE HA 1 3HAYeHHS 3MiHHOT k:

++k: kt+; k+=1; k=k+1;
BianosigHO 3MEHIMHTY HA 1 3HAYCHHA Kk MOMKHA KOHHUM 3 HACTYIIHHX ONEPATOpiB:
==k; k——; k-=1; k=k-1;

Pisnuus Mixk npedikcnoto i noctdikcHolo dopMaMu onepaniii iEKpeMenTa Ta AeKpe-
MEHTA NPOABIAETHCA, KO BOHH BHKOPHCTOBYIOTbCA SK ONEPAHIM iHIMX onepauiit. Ilpe-
hikcHUH iHKpeMeHT/IEKPEMEHT BCTAHOBIIOE, LWIO CHOYATKY 3HAYEHHA 3MIHHOT 36iMBIyEThC
9H, BiZNOBI AHO, 3MERILYETECA Ha 1, A BXE ITOTIM BOHA BCTYDA€E B iHILY oneparin. SIKmo x
BHKODHCTOBYETECA NOCTdikcHa Gopma, TO 3MIHHA CHOTATKY BILAAE Y BHPA3 CBOE 3HAYCHHS,
a BKe TOTiM 361IBIIYEThCA/3MEHITYETHCA Ha 1,

TIpoimocTpyeMo cka3aHe ABOMA IPHKIAAMH POTPaM, B NIEPIIOMY 3 SKHX Y BHPa3, I
BH3HAYAE YMOBY BUKOHAHFT LIMKUTY, BXONMTB OTlepaL(ist NpedikCHOro iHKpeMEHTa, a B IPyToMy
TpHKIaL] — onepania MocrdikeHoro iHKPeMEHTa.

e T T
/* 3acTocypaums mpedixcmoro immpemenmra */

R R e TS 272

#include <stdio.h>
int main{void)

int k=1, max=5;

do {
printf (" k=%d ", k);
} while (++k<max); /* ymoBa BHKOHaHHA UMKIY */
printf ("\t (sHaueHHa k micns umxny - %d) \n", k)};
return 0:

V mpoteci BikoHaHH: Uiel IporpaMu Ha expad Gye BUBENCHO:

k=1 k=2 k=3 k=4 {snaveHHs k micna umxny - 5)




[image: image48.png]Tluscriani ail RaBeAeHO] IPOrPaMi BHKOHYIOTECA max-1 pasiB, SIKHIO X B yMOB LUKy
BHKOPHCTATH NOCTGIKCHHI IHKPEMEHT, TO Pe3yIBTaT BHKOHaHHA Gye iHmM.
JEEREEREAREHA KA F AN AR KRR RAEKEAHRARHERHARHE ]
/* 3acTocyBaEHA NOCTPiRCHOrO imxpemenra ¥/
JEERERE KR AR R KK R RS R RK AN ARER ARSI TRE AR AN ]
#include <stdio.h>

int main (void)

{
int k=1, max=5;

do {
printf (" k=%d “, k);
} while (k++<max); /* iuma ywmoma BuXOHAHHA uuxny */
printf ("\t (smavenus k micsa mmty - %d} \n", k)};
return 0;

PeaynsTar BuKOHAHHA:
k=1 k=2 k=3 k=4 k=5 {3HaueHHsa k nicna uukny - 6)
LluKI MOBTOPIOETBCA Max Pa3iB, OCKUIBKH ¥ BHPa3i YMOBH CIIOMATKY BHKOHYEThCHA

TJOPiBHAHHA k <max, & BXE [I0TiM ONepallia iHKpeMeHTa k++. Ilepea 3aBeplieHHAM nuKty
3HadeHHs k 30inbluyeThes OCTaHHiM pas i HaGyBae 3HAYCHHA 6.

4.7. YmoBHa onepauis
LTro onepartito Ha3MBaIOTH TakOX omepanicio BRGopy onepanna. Bona BUKOHyeTHCA Hal
TPbOMA ONIEPaHAAMH i 3AMUCYETHCA TAK:
onepand_l ? onepand_2 : onepand_3
Sximo 3HA9EHHA BUpasy onepand_l He JOpiBHIOE O (iCTHHHE), TO PE3YNBTaTOM YMOBHOT
onepauii € 3HaveHHA BUPAly onepand_2, AKIMO X onepand_l nopiBHIoe O (xubHMi), TO

PE3YNLTATOM ONepallii € 3HAYSHHA BAPAly onepand_3.
HactymHui Bupa3s BusHavae Ginbmy 3 JBOX 3afaHHX BEMYHH:

gr>=100 ? gr : 100
a IpyTHii NPUKNAA € BHPA30M, IO NOBEPTAc MORYb (aGCOMOTHY BeAuMHY) SMIHHOT x:
X<0 ? =x 1 X

'V 6araTsox BHTIaIKaX YMOBHOIO OIIEPALICIO MOXHA 3aMIRHTH yMOBHHH oneparop. Ha-
TpHKITAT, OGYHCACHHS Y 33 33[aHOI0 YMOBOWO:

2z, axmo z2 5
7% ~z, B iHmMX BEMIAKKAX

MOXHa 3aNpOrpaMyBaTH TaK:

y = z>=5 ? 2*sqrt(z) : z*z-2z;




[image: image49.jpg]Pauionansue crapmuHCTBO onepauiif Mosu C J1a€ 3MOry He BUKOPHCTOBYBATH B 3amHCi
TIONEPE/IHLOTO ONEPATOPa KPYLMHX 1yskoK. Haranaemo: MpuCBOEHHS Mae HIDKIHI MpiopHTeT,
HiX YMOBHA Oriepallis, Aka, B CBOIO HEpry, OCTYNAEThCS 33 CTAPLIMHCTBOM YCIM {HUIMM.

4.8. Onepauin po3mipy sizeof

VuapHa onepaulis sizeof noseprae ofeAT mam’aTi, aKy 3aimae aGo norpebye onepann
niei onepanii, 10610 posmip onepanza. Posmip BusHauaeTsea B Gaiirax.
Onepautia sizeof Mae fiBi cTangapTHi Gopmm:
sizeof (mun)
sizeof im'a_aminnol

SIkimo onepann € HaliMEHYBAHHAM THITY, TO HOTO Tpea 3aIHCYBATH B KDY IJTHX IYXKKaX, AKIIO

K ONEpaHt € IMeHeM 3MIHHOT, TO y’KKH He NOTPiGHI, X0ua iX BUKODHCTAHHS HE BBAKACTLCH
TIOMHJIKOIO.

Hagenemo npuknann. Hexaii y nporpami oronoineso:
double x=4.25;
ToAi 0GH/IBA BHPA3H:
sizeof x Ta sizeof (double)
TIOBEPHYTS 3HaueHHs 8. Hacrynumii Bupas:

sizeof (unsigned) *N

BH3HaYa€ 06car nam’sTi, HeobXiaHOT /WS 30epekeHHs MacuBy 3 N eJIeMEHTIB, WO MAKOTh
THO unsigned int.3BepHEMO yBary, L0 3HAYEHHSM BUPasy

sizeof (N*x)

€ PO3MIp THILY, AKHIT Mae TiABAPa3 N*x, TO6TO po3mip THIy double — 8.

4.9. Y3romKeHHs TUNiB y BUpasax

Onepanan Ginapanx onepauiii MoBH C MOXkyTh GyTH 9HCIOBHMH (apHMETHIHHMM)
nanumy abo Brasisaukamu. Onepauii Haj| BKa3iBHHKaMH POIIIANATHMEMO B po3aini 7. 3apas
MOBa JiTHME TilIbKH PO apAQMETHYH] OepaH/IH.

Sxwo o6unBa onepanu GinapHoi onepauii MaloTh OTHAKOBHIH THIL, TO TAKHif caMuii THI
MaTHME Pe3yNbTaT BUKOHAHHS JaHOi onepauii (BHHATOK CTAHOB/ATE ONepauii NopiBHAHHA,
Pe3YIITAT SIKAX 3aB/KIH Liwit). [IpoTe onepan/m, Haj AKHMH BUKOHY€ETbCS GiHapHa onepais,
MOXyTb MaTH ¥ pi3si apudmernuni TR, ¥ M50My BUNAJKY NEpe BAKOHAHHAM onepawii
KOMITIJIATOp TepeBipse CyMiCHICT ONepaHiiB i BCTAHOBITIOE 1is HHX CHinbHuil Tum. Leit
Tun Gyne TAKOK THIIOM Pe3yNETATy BUKOHAHHA onepauii. [CHYIOTE IBi CXeMH y3roKeH s
THIIB ONEPaH/iB y BUPa3ax:

1) apudMeTHYHI IEPETBOPEHHS THIIIB;
2) nepeTBOPEHHS THMIB B ONEpPallifiX NPHCBOEHHS,




[image: image50.png]ApaMeTHYHI MepeTBOPeHHs THIIIE. ApudMeTHiHi NEPETBOPEHEA 32CTOCOBYIOTECA
IS Y3TOIOKEHHA THIIE ONEPaHR y apHOMETHIRNX i IOPO3PATHHX ONEPALlifX, & TAKOK B
oTiepauiax mopisHAHuA. BoHY 6a3yiloThCa Ha “UiATATYBAHHI” ONEPAHZA MONOAIIOrO THITY
B0 crapmioro (Ueif npouec e Ha3sUBAIOTh APOCYSARHAM Munie — type promotion). Y MoBi
C BCTaHORNEHO TaKy i€papxilo THIIB:

char < short < int < long < float < double < long double
Jns WX THIB JOOATKOBO Ji€ YMOBa:
signed mun < unsigned mun

TlixTAryBaHHs THIIIB BHKOHYETHCH 32 HACTYITHOR CXEMOIO!

1) Bci oneparu 3 TUNAaMU char Ta short PO3MUHPIOIOTHCA O THOY int;

2) AKmO cTapuIii ONEPAHA MAE OMMH i3 UINMOYHCIOBHX THILB, 3 MOJOMIIHHE € ULTOS 31 3Ha-
XOM, TO MOROAMIMH OTepany POSHKPIOETLCA SO POIMIPY CTAPIIOND 4EPes POIMEVASHES
GiTa 3HaKa;

3) sxmo crapumit onepaHza € (UMM, & MONOIIHIT — Ge33HAKOBE YHCIIO, TO MONOAMRH ore-
PaH. BONOBHIOETHCS 10 POMIPY CTAPIIOTO HYJIHOBHMH GiTamm;

4) neperBopeHHs signed mun y unsigned munm He 3MiHIOE NBIfKOBOTO KOAY UMCIA:

5) AKNIO CTAPLIKH ONCPAHA € MIHCHIM, 3 MONOAIMI ~ L(ITMM, TO BEROHYETBCH [IEPETROPEHAS
*“uiTHi —> RIfICHWH”, fiKe peamisyloTs crienianbyi BOYnoBaHi 3ac06H KOMHAILATOpa;

6) AKIE O6H/IBA ONIEPAHIH € NiHCHIMH, TO MONIOILHI POIIHPIOETHCS 110 PO3MIPY CTapIIIONo,

Po3nIHEMO NpoLEC epeTROPEHHS THIIB Ha NPHKNAi ONEPATOPA, IO PEANI3YE NPHCBO-

CHHs 3HaMeHHA apHMETHUHOTO BUPa3y 3MIHKHIH expr:

/* Cxema nepeTBODENHS ONEDAHRLE Y apmdmermumoiy mwpasi */
unsigned char k;

float x:
double y;
long expr:
expr = 5 *Jl(*x/ (y—f):
double
doublel

double

B onepanii 5*k omepaHn k TepeTBOPIOETHCA A0 THITY int, a MisHITIe, nepea BHKO-
HAHHAM onepanii OZABANHA, PE3YIETAT MAOKENHS 5*K 3 HIMOro THITY NEPETBOPIOETECH
JoTumy double.KoncTaHTa 2 yBHpasi y-2 Tex IATATyeThcs Ao THNY double. Takum
9HHOM, BECh BHPA3 CIIPasa Bij 3HAKA = Mae THI double. Y mpoueci BUKOHARHA onepanii
MPHCBOEHHA 3HAYSHHA APUPMETHHHOTO BUPA3Y MEPETBOPIOETECA A0 THITY IMIHHOI expr,
T06T0 A0 ACRTOTO LLTOIO THIY long.




[image: image51.png]Oco6anBy yBary CIIiX 3BEpTaTH Ra BHDA3H, B AKHX 3MIINYIOTLCA 3HAROBI Ta GesaHa-
KOBi ONEpaHIH.

TIpoimocTpyeMO T TAKHM MPHIUTANOM:

/* Hefesmesma nomunxa vMepes neperBopemus int - unsigned */
int e=-10;
unsigned d=10;

printf ("%s", c<=d ? “Tax" : "Hi");

Y pesynsrati BukOHaHHA GYHKIIT printf () Ha expan Gy/le BUBCACHO ClTOBO Hi, Mo BKa-
3ye Ha XHOHICTD onepauii nopiBHAHHA c <= d. [1]06 MOACHHTH NPUYMHY TAKOTO IMBHOTQ
Pe3y/IbTaTy, HaBeAeMO BHYTpIlIHI ABifKOBi KomM 3MiHHMX ¢ i

e: [t 110] d: [pooooooofooadlToTol

Tlpuranaemo, mo Bin’eMHi ancna 36epiraloThes B HOTOBHIOBANBHOMY KO, 15 BHKOHAHES
onepattii TOpiBHAHAA 3HAYEHHA C TiLDITYETHCE JOTHNY unsigned int ©es3Minu crore
ARifiKOBOrO Kofty. ITopiBHAHAA ABiiikOBHX KOAIB ¢ i d SK KOMIB BOX Ge33HAKOBMX YHCET
BHABIACE, WO KoA ¢ € Ginpumam 3a kox d, a ovke: -10>101

YCyHYTH IOMILIKY MOXKHS 9epes3 IEPETBOPEHRA 060X ONEpPaaiB 0 CTAPIIOF0 3HAKOBOTO
THITy. Bupas:

{long)c < (long)d ? “Tax" "Hi"

HACTh NPABHILHHIH PEIYNLTAT.

TlepeTBopenHs: THHOIB B ONepanisx NPHCBOEHHS. B omepanisX NPHCBOEHHA mi€
TIpaBUIIO MEPETBOPEHHS THITY BUPA3Y, 3aNMCAHOIO CIPABA Bifl 3HAKA = 10 THITY 3MIHHO! 1Rt
l-onepanna, sx¥M IPUCBOIOETLCA 3HAYCHHA AaHOTO Bupasy. [lpw usomy:

+ AKILO THI 3MiHHOI (/-oNepana) cTapmui 33 THI BUPa3y, 3HATEHHS AKOTO NPHCBOKECTACH,
TO THII BUPA3y NMATATYETLCA AO THITY 3MIHHOI 33 CXEMOI0, OMHCAHOIO BHINE;

 SIKIO THIT 3MiHHOI (J-OMepan/ia) MOOAIKIT 32 THI BHPA3Y, TO 3HAYEHHS BUPasy NepeTBO-

PHOETECS (OGTHHAETECA) A0 THNY 3MIRHOL.

'V uaBeZeHOMY paHillle APHKNIAMI Y3TOMKeHb THIIHB Y NIPOneci o0IHCAEHHS 3HAYSHHS
aMiHHOI expr THN apH{METHIHOTO BUPa3y double Mepel BHKOHAHHAM omeparii npu-
CBOCHRSA NMEPETBOPIOETLCA A0 THITY expr, TOOTO MOHIKYETBCA B0 long.

TIoHMIKEHRA THILIB [IOB’A3AHE 3 TAKHMH NEPETBOPEHHAMM,

1) nepeTBOPEHHs YHCIOBOrO 3HAYEHHS CTAPUIOIO MIHCHORO THITY O MOJOAIONO iicHOro
33 YMOBI, IO BOHO TMOTPAIUIAC B MiaNa30H 3HAYCHE MONOALIOTO THITY, PEalisyeThes K
IMCHRIEHH (1€PE3 OKPYTNCHHA) TOYHOCTi MAHTHCH; (HAKINE PE3YNLTAT ICPETBOPEHHA He
BH2ZHAYEHUI;

2) NEPETBOPEHAA YHCIIOBOIO 3HAYEHHS QN0 THITY 10 ONHOTO 3 MOJIONIINX THITIB BUKOHY~
€TBCA Yepe3 BIAKHAAHHA “3affBHX” cTapnx Gaiitis ymcha; BigkMHYTI crapui Saita
BTPAYAIOTHCA, IO MOXKE IPU3BECTH IO BTPATH 3HAYYIINX CTAPIINX PO3PANIB HHC/I, A A
3HAKOBHX THIIIB JIOZATKOBO MOJKE BiAGYTHCE 3MiHA 3HAKA OOPI3aHOTO THCOBOTO 3HAYCHHA,




[image: image52.png]TOB’A32Ha 3 THM, MO B 3HAKOBHH PO3PAR NOTpamnAe GiT, 3Ha4eHHA KOro iHBEpCHe A0
3HAKA YHCIIA, AKE IPHCBOKETHCS;

3) neperBopensA unsigned mun 10 signed mur He IMiHIOE PO3MIDY Ta ABIAKOBOTO KOLY
4HC/Ia, 3 HalCTApIKiA 6iT unsigned-AaHOTO CTAE 3HAKOBHM PO3PAAOM HOBOTO signed-
3HAMEHHSA; AKWIO HeH 6iT AOPIBHIOE OXMHMIL, TO PE3YNBTAT NEPETBOPEHHA BBAXAETHCA
Bil"€MHHUM YHCIIOM;

4) IepeTBOPCHHA 3HAYCHHHA TIHCHOTO THITY JIO IANOTO NOJIATaE y BIKHAAHEI (5€3 OKpYTIeHR:)
ApoGOBOT YACTHHH YKCa; SKINO Liia YaCTHHA YHCIIA EPEBUIYE MexXi, AOMYCTHMI s
ULTHX THITB, TO PE3Y/IBTAT HEPETBOPCHHEA HCBHIHATCHNH,

YipucBOEHHA 3 MOHIDKEHHAM THTB NOTPeGYI0Ts 0COOMMBOT YBArH it ofepexHOCTi,
106 3am06iTTH MOXITHBHM NOMHKOBHM PE3yIbTaTaM.

Hanpuknag, MOYKHA NOTIEPEAHBO NEPEBIPHTH 3HAUCHAS, AKE NPUCBOIOETHCA:

/* KOHTDONL NPHCEOCHHA 3 NOHMMERHAM THOY */

double res;

int zm;
res = . . .; /* obuncnenns double-3HaueHHs smimHol res */
if (xes INT_MAX && res>=INT_MIN) /* xoncrawru 3 <limits.h> */
zZm=res; /* sHaueHHA res OONYCTRME ANA NPUCBOCHHA Zm */
else

puts ("3nauvennsa Buxomurs 3a Memi int"});

THAKpeCTMMO TAKOXK, IO B Pasi NPUCBOEHHS AiiCHONO IHATCHHS HiNOYHCIOBIH sMinsik
BTPAvacTECA ApoGOBa YaCTRHA YMCTa. ToMy [Ba HACTYTIHI IPHCBOEHHA NATyTh OXHAKOBH
pesylsTar:

zm=2.1; /* zm popimmcpaTume 2 */ zm=2.9; /* zm popisuoBaTimMe 2 */

Y Bupasax Moen C 4acto BUKOPHCTOBYIOTb ONEPANiio ABHOTO NEPETBOPEHHS THITY
{mun). MH B¢ BHKOPHCTOBYBANH 1O ONCpaLiio LA OTPMMAHHA MHCHOT YacTKH BiA Ai-
JIEHH JBOX LINHX onepaHiis. Po3sriaHeMo we oanH npmatan;

int u=212, w=197;
double z;

z=u*w;

Ha rrepinuii IO OIIEPATOP MPHCBOCHHA UiNKOM KOPEKTHHI. AJle, AKIIO BUBECTH H2 SSIRE
3HAYeHHA z,TO BHABHTBCA, 1O BOHO Bin'eMue (a caMe: -23772.0 ). TTpuwsiia B T0MY, Ko
00u/Ba ONEPaBAK ONEPaLlil u*Ww MAlOTh THI int, OTKE, PE3YTHTAT MHOKCHHA TEX MNATHME
TN int. 3naueHns No6yTKy (41764) nepeBHnIye BeMuMHy INT_MBX, a Horo Tsiffsonii
KOJIl € TAKHM, D10 B 6iT 3Haka notpanuie 1. Tomy no6yTok iHTepnpeTyeTheR s BiY €MBE
9HCH0, SKe nepejl NPUCBOEHHAM MePETBOPIOETECA 0 THNY double. [lo6 ymrmmyTH HO-
MHUMKH, TpeBa xoua 6 oauH i3 onepanzis onepauii MAOKeHHA (Kpame 06HIBa ONepaHIH)
SBHO MEPETBOPHUTH JI0 AiHCHOrO THITY:

2= (double)u* {double)w;




[image: image53.png]Hacryniub npuKkiaz € BEPasoM, IO MOBEPTAE NINOTHCIOBE HANEHHS, Halibmwkye 10
3aJaHOTO JiliCHOTO X:

x>07? (int)(x+0.5) : (int)(x-0.5)

Tpe6a TiNbKyM NaM’ATATH, WO 3HAYEHHA X NOBHHHO NOTPATIISTH B Hialla3oH AOMYCTUMHX
3HAYEHS THMY int.

4.10. CranpgapTHi MaTemaTH4Hi PyHKL

'V Bupa3ax 069HCIOBAIIEHONO XAPAKTePy 9aCTO NOBOMMTECA 3aCTOCOBYBATH Ti YH HIL
MaTeMaTHyHi GyHKUi: miHeceHHs 10 cTenes, NorapHMYBaHHA, 3HAXOMKEHHS KOPEH,
OGUACICHHA TPHIOHOMETPHYHUX 3Ha9eHE Toxo. Mosa C niarprmye 6i6mioTexy ocHOBHIX
MaTeMATHIHHX GYHKILil, MO Aae 3MOry 3BEPTATHCD 10 HHX AK A0 ONIEPaHiB ApHPMETHIHNX
M iHIIHX Omepartii,

MaremaTyyni Qynkuii C Ta BinnosiaHi MakpocH OTOMOWIEH] B CTAHIAPTHOMY 3aro-
soBHOMY (aiini <math.h>, SKHil y pasi BUKODHCTAHHS IHX q)yﬂkum 1peba rinknoanTa
IO IPOrpaMy TUPEKTHBOIO [IPENPOLECOpa:

#include <math.h>

Tlepenik HaH6inbm yxuBaHHX MaTeMAaTHYHHX QYHKIIH HaBeneHO B Tabn. 4.3 (noBHMit
nepenik GyHKUH <math.h> 6Gi6miorexn Borland C moaaro s tabn. J2.1 onarka 2). Bei
MaTemaTHaHi YKLl noBepTaoTh [ilicke 3HAYeHH, W0 Mae THI double. fKIIO X pe-
3ynETaT PyHKUIT BUXOAUTD 33 MeXi JiaNasoHy WBOTO THILY, TO QyHKUiSA NOBEPTAE IHAYCHHA
MAKpOKOHCTaHTH HUGE_VAL. ADryMEHT x HaBeAGHHX MaTeMaTnuniX dyHxuiit Moxe GyTh
JIOBLTLHAM ApUMETHYHAM BHPAI0M 3 3HAYCHHAM, IO Ma€ THN double (iHakiue BOHO Ne-
PETBOPIOETBCA IO THITY double). 3HayeHHA x 0GOB’A3KOBO MOBHHHO MOTPAIUIATH B MEXi,
BCTAHOBIEH] JUI APTYMEHTIB BIANOBIAHOT MATeMAaTHUHOT QYHKLIL.

Maremaryamiiii supas:

y=siu0,51+~/3ms—x—l—2”"
T

y C-nporpami MoKHa Tak 3alHCaTH 3a AONOMOTOK CTARIAPTHHX GibmioresHux dyHiuit:
¥ =15in{0.5*x)} 4+ sqrt(3.0) * cos(x/{x~1)) - pow(2.0,x-1);

3BepHEMO yBary Ha GyHKLiK pow (x,y), AKa BHKOHYE IiIHCCCHHA 3HATCHHA X A0
crenena y. Obmapa ii apryMeHTH i pesynETyioue 3HAYEHHS NificHi, TOMY BUKOPHCTOBYBATH
pow() IS IHAHECEHHS JaHHX 1O ULMOro CTemeHs HEAOWIMBHO, 30Kkpema, s OGUUCACHH
x* 3uauHO eeKTHBHINIMM Oyae BUPA3 x *x, HiK pow (X, 2). Y HacTymkoMy naparpadi no-
K232HO, O /1A NPOTPAMYBAHAA OMepailiii MiAHECEHHA 10 UIIOTO CTENEHA MOKHA eheKTHBHO
BHKOPHCTOBYBATH BIANIOBIIHI MAaKpOCH 3 NAPAMETPAMH.

Cranpapr C-99 3na9HO po3HIMPHB MateMaTHyHy Gibmiorexy Mosn. Io-nepure, npony6-
TIbOBAHO GinbIIiCTh GyHKIIA T2 MAKPOCB MUIS ABOX IHIMMX AificHHX THMis (float i long
double), mo nigBMLIMNO MoGineHicTs C-nporpam. ITo-apyre, 6i6nioTeKy JONOBHEHO PAAOM
HOBHX MaTeMaTHIHHX $yHKUiH: 064MCNeHHA KyGi4HOro KOpEHs, ramMa-(yHKumii, rinoTenysy
NPAMOKYTHOTO TPHKYTHRKA Touro. O3HalioOMUTHCh 3 HOBOBBEAEHHAMH MOXHa B [24).




[image: image54.png]Tatinuus 4.3
OcHosHi MaTemaTiuhi yHkUli 6i6nioTexu <math. h>

Oyuxuig 3micT pesyanraty
exp {x) €' — EKCTIOHERTa X
log (x) Inx — norapum Harypankhmii x (x>0)
logl0 (x) Ig x — norapuM fecaTkoui x (x>0)
pow (%, y) X' — nijHeceHHA x J0 AIACHOrO CTENEHS y (qommma, AKIO:

1) x=0,a y<0; 2) x<0,a y—Heeuimm)

sqrt (x) Vx ~ Kopine keanpaTRRi 3 x (x20)
fabs (x} | x| — abcontoTHa BEnMYMHA X
sin (x) sinx — CHHYC x (3Ha9eHHA X 3a71a€ThCA B panjaHax )
cos (x) €OS X — KOCHHYC x (3HAUEHHA x 3aJ3€THCA B pamiaHax )
tan (x} tgx ~ TaETeHC x { 3HAYeHHS x 33JACTHCH B PAziaHax )
asin (x) arcsinx — apkosye x y mianasoi [-w2,12] (x € [-1, 1])
acos (%) arccos x — apkkochryc x y pianasoui [0, x) (x € [-1, 1])
atan {x) arctg x — apKTARTEHC X Y Aianasomi [-n/2, w2}

atan2 {x, )

arctg x/y — apkrauresc x/y y miamasoi [-m, x]

sinh (x)} shx - rinepGomiunnii curyc x

cosh (x) chx — rinepGoniuxmii KocHRYC X

tanh (x)} thx — rinepSoniuxpii TAHTEHC x

ceil (x} HaviMerme uine (y dopmari double ) 2 x
floor (x} naibimsme nise ( y gopmari double ) <x

4.11. Makpocw 3 napametpammu

Jupekrusa npenpouecopa $define, BUKOPACTAHHA AKOI M1 MAaKPOILZCTAHOBOK
KOHCTAHTHMX 3HA9eHb PO3MNANANOCH PaHIME, Mac IIe ONHY UiHHY BRACTHBICTS: BOHA Ja€
3MOTY CTBODIOBATH MaKpoct 3 napamempamt (iX e HASHBAIOTL (ByRKYIOHANLHIMY MaKpO-

BUIHACHNAMY).

3aranpHuit CUHTAKCHC MAKPOCA 3 MAPAMETPaMs TAKKH:

#define im'n_makpoca(cnucox_napamempie) eupas_Oma_saMinu

Mix iMeHeM Makpoca i LYKKOIO, 33 AKOIO 3alBCYETHCA CHHCOK NapaMeTpiB, HE NIOBUHAO
GyTH CHMBOIIB npoGiy.

MaKpOMINCTAHOBKY 3 1APAMETPaMH BHKOHYIOTECA TAK: KOXKHE 3BEPTAHHA B Iporpami io
3aJAHOTO MAKPOCA NPENPOLIECOD 3aMIHIOE BHPA3OM HiICTAHOBKH, B AKOMY 3aMiCTh opMalh-




[image: image55.png]HHUX TIapaMETPiB, BKA3aHHX y OTOJIOMEHHI Makpoca B pslky #define, 3amHCYIOTHCA Ti
apTyMEHTH, IO BKA3aH] B IAHOMY 3BEPTARHI 10 HEOTO.
Hapenemo npuxsnan. Hexalt B nporpami oronoweno Makpoc:

#define SQR(x) (x)*(x) /* wmakpoc, mo peanisye x2 */
Toni Bapas a®-2¢*+4(a-c)* Mowua B Wifl rIporpami 3anKucaTn TaK:
SQR{a} - 2*SQR(e) +4*SQR{a-c)
3BepTaeMo yBary, 1o ONepaHIaMK BHPasy € He BHKIMKH GYHKLIL, 8 MAKpPOTiACTAHOBKH,
ToGTo 3aMMC SQR(a) Gyne 3aMiHeHO Bupasom (a)*(a),3amuc SQR{c) —BUPasOM (c)*(¢),
2 OCTaHHE 3BePTaHHA SQR (a-c) 3aMiHIOETHCA MAKPOMUICTAHOBKOIO (a-c) * (a-c). SkGu
B OTONIOLICHHI Makpoca napametp x Ae GyB Oxonmenuil fyxkamu, T0610 ak6u AnpexTHBa
6Gyna 3anucaHa Tak:

#define SQR(xX) x*x /* Maxpoc, mO MORE BUKTIHKATH MOMUAKY */

TO PE3YNBTATH JBOX NEPIIHX 3aMiH a*a Ta c*c Gymi § KOPEKTHVMH, a OCTaHHA 3aMiHa
nana 6 moMWIKOBHH BHpa3: a-c*a-c. [[106 yHIKHYTH TaKMX Ta iHIIMX MOXJIMBHX I0O-
MHJIOK, KOXHY CK/TaJ0BY HACTHHY BUpA3y MIZCTAHOBKH i BeCk BHpa3s GepyTs y IyKKH:

#define SQR(x) ((x)*(x)) /* ynisepcansmui samuc makpoca */
Och Iie B2 TPHKNAL KOPHCHAX MAKPOCIB:

#define ABS(x) ((x)}<0 ? -(x): (x)) /* abcomorne anawemns */
#define MAX(nl,n2) ({(nl)>(n2)?(nl):(n2)) /* 6invme = meox */

BukopucTaHHA MAKPOCIB 3 TApAMETPaMH 3aMiCTh BHKITHKIB GyHKuii fac nesHy nepe-
Bary B WIBAAKOZAIl poGOTH MporpaMH, OCKiNbKA MiICTAHOBKA 3AIHCHIOETBCS M HA eTami
KOMOimALil (NpenponecyBaH ), TOMy B NPOLECi BHKOHAHHA IIPOTPAMA HE BHTPAYAETHCA
9ac Ha 3BEPTaHAA 40 (yHKuii. KpiM nBoro, apryMeHTH, IN0 BKA3YIOThCA Y 3BEPTAHHI 0
MAaKPOCiB, MOXYTh MATH AOBITBHEH THII (THIT apryMEHTIB BH3HAYAE THII PE3YIbTATY BHPA3y
MaKpOTI/ICTAHOBKH ), TOM AK THITH TAPAMETPIB i pe3yMbTaTy QYHKUIT %OPCTKO BCTAHORITIO-
HOTBCA B 1i OTONOIIEHH],

SIKo B MpOrpami 3a1€KIAPOBAHO:
unsigned int m, n;
double arg;

TO PE3YNBTAT 3BEPTAHHA MAX (m, 2*n) MaTHME THII unsigned int, a pesymLTaT Apyrore
3BepTaHHA MAX(-sin(arg/3), cos(arg)) — Tal double.
Binpie npo MaKponiAcTaHOBKY 3 NapaMeTpaMy MOXHa Xi3HaTiCh y posaini 17.

E 3anuTaHHA Ta 3aBAAHHA ANS CAaMOKOHTPONo

1. 3 9oro dopmyioTs BHpasu Moru C?

2. SIxi onepallii Ha3uUBAOTh yHApHIMH, GiHAPHWMY 1 TephapHuMn? HaBemiTh IpUKAAIH TaKHR
onepauii.




[image: image56.png]3. Sxkwuii nopanoK oGIHCIEHHA BKA3aRAX HIKYE BUPAsiB:
1) c+h/5-3*k
2) x>100)|x<=10 §& y=
3) z>022/cos(z/2):2*2+0.5
4) wHsurs*2*-k

4. Y nporpami oroNomeno AeKiNbKa UITOIHCIOBHX SMIHHHX:
int a=4, b=2*a, c='A';
unsigned z1=0x0f2c, 22=0xbl7d;
3HaiifiTh 3HAYEHHA HACTYITHHX BHDas3iB:
1) a+b/3-sizeof(a)
2) a-~l==(b+2)%a
3) c+5>10"
4) z2>>b-5
5) z1~1z2<=22
5. Ik nepeTBOpPIOOTECA ONEpaHAM B GiHapHyX apudMETHIHHX ONepaNifaX, AKILO Li ONEpasIH
MaoTh pisHHit THI?
6. SIx 3MIHATHCA 3HAYCHRA IMIHHHX Kk, M T4 u MiCJ§ BUKOHAHHA KOXKHOTO 3i 3AMHCAHAX JaTi
NPHCBOEHE, AKINO i 3MiHH] OTONOMIEHO Tak:
int k=2, m=5;
double u=0.43;
1) k=m#+;
2) ke=--m;
3) kem/2>3*u?m/2:3%u;
4) u+=k+m;
5) k=m*={(int)(5*u};
7. BHAKODHCTOBYIOWH CTaHAapTHi GibmioTeuni MaTeMarHyHi $YHKDIT, 3amMniTe Mosoto C Taxi
BHpa3su:

1) 2sinx+cos’x/3

2) (x4
) gl 0,5x+l,8)

3) 7y2z+|z3|

2
4 U+ tgux’
log, 2x -
8. 3amano ailicue wicno. Hannwite Bupa3, axuit Gyne icTHAHMM, SKmo HaH6nuaae nite no

JBHOTO YHC/IA € YHCIOM, IO 3AKIHTYETECA LHDPoro 7.

9. 3apaso mosre Uine wicno. HaomimiTe BHpas, AKKiA iABEpTYE MoNOMmni GalT DHOTO YBCAA
(Bei iBmi GalfTH NOBHEHI 3AIHINKTHCH HEIMIHERHMR).

10. HangniiTs MakpoC 3 IapaMeTpamy, 3HATEHHA AKOTO AOPIBHIOBATHME 1, SKIO 3 350X 33RAHKK
3Ha4YeHb MEHIUHM € Tepie, Ta 2, AKIIO MEHOIHM € JApYyTe 3HAa9CHHA.
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®OPMATHE BUBEOEHHSA
TA BBEOAEHHA OAHUX

Y ueomy po3aini:

O 3arankHa xapakTepucTuka craHaaptHux Gibnioteunux dyHkuin printf() Ta
scanf ()
QO MMapameTpy chyHkuil printf (), CTPyKTYpa cneumdikauiin opmary

O Cneuudikauii BUBEAGHHA: OAMHOYHUX CUMBONIB (C), CUMBOMLHUX pﬁm(ié (s),
uinux pecsatkosux Yucen (d Ta i), yinux GessHakosux uucen (u, o, x/X),
Aivichnx wucen (£, e/E, g/G)

Q 3minHi paaku hopmary

O ®yHkuia scanf (): napametpu dyHKuii, CTPYKTypa psika chopmaTy Ta cneundi-
Kauii doopmary

0O Cneuudbikauil BBEAEHHS: OAHOMO cMBONA (c), CMMBONLHUX PAAKIE (s), UiNUX
wucen (d, u, o, x, i), AificHux uncen (f, e/E, g/G)

0O BseneHHs CUMBOMLHUX PAAKIB 3a WaBnNoHOM, opraHisauin cneujansHux opm
BBefieHHA

115 epeBipKy IPAUe3aTHOCTI Ta NPAaBHILHOCTI POGOTH MPOTpamMH, NOTPIGHO nes-

HHM YMHOM Bif0GpasuTH peaynsTary i BUKOHAHHS, A TAKOXK OPraHi3yBaTH BBEJEHHS
HEOOXiHNX [UIT BUKOHAHHA IporpaMy aanux. ToMy Tepest po3risaioM oneparopis mosu C
IIPONOHYEMO O3HAHOMHTHCE 3 GibnioTeuHuMY GyHKIIAMK GOPMATHOTO BUBEACHHS | BBEJICHHA
[NaHMX, SKi 3 OTIIATY HA YHIBEPCANLHICTE HAIYACTIIIE BHKOPHCTOBYIOTHCA A BiTOGpaKeHH
Ha eKpani indopmaiiiHIX NOBiKOMIIEHs IPOrpaMH i pe3yskTaTis i po6oTH Ta 1A BBEICHHS
3 KIABIATYPH 3HAYECHB BXiJHUX JaHMX.

Moga C He MicTHTS BOYROBaHMX (TAKHX, IO BXOATE 1O CKJIAXy KOMIiNATOPa) 3a-
co6iB, siKi 6 BUKOHYBAIH BBEACHHS/BUBEAEHHS Aanux. Bei onepauii o6miny pamumum stk 3
TepMiHATLHUMH OPHCTPOAMH (JMCIUICH, KNaBiaTypa TOWIO), TaK i 3 AMcKoBMMH daiinamu,
HaifgacTille peamisyioTh 4CPe3 3BepTaHHs A0 BIANOBIAHUX GibmioTeunux Qynxuii. ¥ upomy
PO31ini PO3NIAHEMO TiNlbKH 1Bi 3 X (yHKuiii: printf() Ta scanf (), 3 inmumu Gynemo
3HAHOMUTHCH Mi3HIlIE, BUBYAIOYH BiAMOBIAHI TEMH.

Qynknii printf() Ta scanf () NpU3HA4YeHi BIANOBIAHO /1A BUBEACHHS Ta BBEICHHA
[DaHKX Pi3HUX TUIIIB, BOHM NPALOIOTH 3 YCiMa CTAHNAPTHIMHE CKANAPHUMI THIIAMH, 3 TaKOK





[image: image58.png]3 PAIKAME CHMBOJIIB, IO 3BEPITYIOTLCA Hy/Tb-CHMBOIOM. O6uABi yHKLUT peanisylots gop-
amuuii OGMIH RaHMMH, TOGTO B BPOLICC BUBEREHHS TH BBEACHAA MaHHX BinByBaeTha ix
mepeTBOpenHs (hopMaTyBaHH) IriAHO 31 3KAHEMI mabIoHaMu PopMaTy.

Tlporornmy dyuxiiii printf() T scanf() OroJomeHi B 3aronoBHOMY daiti
<stdio.h>. O6uasi dyHKuii HanexaTh 40 IPYIH CTAaHAAPTRAX GibnioTeaHux HyHKLii T. 38,
BHCOKOPIBHEBOTO [IOTOKOOPIEHTOBAHOrO GytheprizoBaHoro ofMiHy AaHuMM.

5.1. ®opmaTHe BUBEOEHHSA BAHUX

dopmaTHe BABeACHHA 3alaHo] iHOpMauii Ha ekpaH BuKoHye QyHKLiA:
int printf (prdok_gopmamy, cnucox eupazie_susedenns ) ;

B2 NEPETBOPIOE 3HATCHHA BHPA3IB, 3AAAHMK Y CTICKY BHBENERHS, BIANOBINHO X0 CHemH-

Sikawiit, 3aMCaHrX y pARKY GopMarty, i lepeaac PesyIbTar NEPETBOPeHHs y CTAHAAPTHHI

BHXigEMi OTiK stdout, AKMH 3ne6iIBIIOro NOB 93aHAHN 3 BABSICHHAM Ha ekpad. DyHxuis

TOBEPTAE WITOUMCIOBE 3HAYECHHA. 32 YMORM YCNILIHOTO 3ABEPILEHHA U 3HAYCHHS AOPIBHIOE

arameHii KiINBKOCTI BUBCACHIX CHMBONIB. Y Pasi BHHUKHEHHA IOMWIKA B [IPOLEC] BHBEICHHA

ZaHMX printf() noBeprac BiA’€MHE 3HATCHHA.

Tepmum napamerpoM dYHKUL printf() € padox_dopmamy — CAMBONBHKH PANOK,

0 CKNaAy KOO MOKYTh BXOAHTH TPH FPYNH CHMBONIB!

= 3puyaitai ASCII-cHMBONM — BOHM BUBOZATHCH (&3 aMiH;

® Kepyrodi CHMBONH (€CKEAN-TIOCNIZOBHOCTI) — BHKOHYIOTh BiATOBIIMY Ait0;

« creyuixayil hopramy — 3afaKTH THTEPNpPETALiO | HopMY 306paKeHH BIANOBIHOTO 32
TIOPANKOM IAPAMETPa 31 CHHCKY BHBECHHA; 3Ha4eHHs UbOTo NapamMeTpa Oyne miacTannene
3aMicTb cnetmdiralii dopMaTy B PALOK BHBEACHHS.

Sxmo crienudixanii hopmary sincyTHi, To paaok dopMary BUBOIHTLCA K 3BMuaiHuH
cuMBONLHMM pAnok. Hanpuknan, axmo pagok ¢opmary printf () Gyne TakaM:
printf ("\t llounemo! \n Beeairte cBoe im\'s - ");
TO HA EKPaH BUBC/CTHCA HACTYIHMN TEKCT!
TDouxemo!
BeepiTe cBOE iM'A - _

TYT CHMBOJIOM _ NO3HAYGHO NO3MLI0 KPAHHOTO KYPCOpa Nic/A BHKOHAHHA printf ().

Crenpdikanii opmary pymxnii printf () nospuuHi SyTH NONAPHO YIromKeHi B no-

j PpAAKy 37iBa HANPaBO 3 BUPA3AMHU 3i CIIHCKY BUBeAeHHA, ToGTO KoxHii crienudixawii
dopmary B CIIMCKY BHBEACHHA NOBHHEH BIANOBIAATH OAMH MOCHINOBHYHA ApaMeTp.
TlapameTpH CIECKY BUBEREHHA MOXYTh GyTH ROBINBHIMHA BHPA3aMH, Alle THIH LuX
Bupasis 060B’A3K0BO MAIOTh GyTH CYMICHHMH 3 BLANOBIIHUMY cniemibikauiamnu gop-
Mary, (HAKIIE BUBEICHE ARATCHHS T& BCI HACTYHI 33 BuM GyIyTs XHOHyMU.

SIKIO NapaMeTpiB BUBEACHHA Ginbine, Hix cnemudikauiil y paaky dopmary, To ocTanHi
3aiiBi 3HAYCHHA ITHOPYIOTBCA (HE BMBOSATHCA | BTpadaroTheA). AKNIo % BHpalis y CHUCKy




[image: image59.jpg]3amaJlo, TO Pe3yJIbTAT BHBECHH HEBH3HAYEHH (HAIYACTINE 3aMiCTh BiCYTHIX JAHHX BH-
BOAMTLCA T. 3B. “CMITTS — BHMAIKOBI 3HAYECHHS, SKUMH HA MOMEHT BHBEJEHHS 3allOBHEHO
Bi/IIOBIAHY JMAHKY ONEPaTHBHOL Mam’sTi).

Crpyxrypa cnenndikauiii gopmary. Koxkna cnenudikanis dopmary mounHaeTses
3HAKOM % i3aKkindyeTsCs OnHieko i3 miTep-cuenmdikaropis. 3aranbra cTpykTypa crieimdi-
Kauiit popmary ¢ynkuii printf() Taka:

% [npanopyi][wupunall . mounicmy)[Modupixamop] nimepa-cneyughixamop

Keanparuumu nyxkamu [] nossauesi Ti eneMeHTH cnendikanii, ki He € 0608’ 13KOBHMH;
X BHKOPHCTOBYIOTh, 06 posmupuTn 6a308i BracTHBOCTI creumdikaniii. OG0B’ A3KOBMMY
JUTA cienMQiKaLii € TiTBKH IBa €IEMEHTH: CHMBOM % Ta niTepa-crienudikarop.

Veepeauni cieundikauii gopmary He noBuHHO OyTH CUMBOMIB POBLMY (KpiM cneni-
aIBHOTO Mpanopud, Ipo AKHH MOBA HTUME Aani).
Tlpusnayenns enementis cneuudikauii popmary sacrymue:
* % — o03HaKa modarky cnenudikanii (kinuem cayrye mitepa-cnenudikarop);
* npanopyi — kepyioTh (hopMoI0 306pakerts | posramtyBasHsM Aaroro. Habip nonycTumux
NPATOpPLiB 3aNeKHATH BiAi KOHKpeTHOT cneuudikamii hopmary;
wupuna — 1i1e YUCIIO, O BCTAHOBIIOE WKPHHY N015 BUBEIGHHS, TOOTO 3aa€ MiHiMATb-
HY KiTBKICTh MO3HIIl Yy PAaKY BuBenenHs, ki Gyne saiimarn 300pakcHHS BINOBIAHOTO
napaMeTpa. K110 HUX MO3KLiil HEAOCTATHBO, TO @NEMEHT wuUpuHa ITHOPYETHLCA, @ PO3MIp
[0/1% BCTAHOBITIOETHCA 3TIHO 31 3HAYSHHAM TAPAMETPA | XapaKTEePHCTHKAMH JaHOT Criein-
ixauil; SIKINO K wupuHa 3aBEINKA, TO 3aiBi MO3MLLT 3aTTOBHIOIOTECA CHMBOIIOM MPOdiy.
3 eNeMEHTOM wupuna TOB’A3aHUH NPANOpPenb Minye (IO3HAYACTHCH 3HAKOM — ), AKHI
3aNUCYIOT Bifpasy micns 3HaKa %. HaspuicTs 150ro nmpanopius BKasye, o SHAYEHH, ke
BHBOAMTECH, Ma€ GyTH IPHTHCHYTHM [0 JiBOIO KPAKO TI0NA BHBEACHHA, A 3ai{Bi paBi NO3HILT
3aTIOBHIOIOTECA NPOGiNamHy, iHaKIIe (SKILO Npanopels ~ He BKA3aHO) BUBE/ICHE SHAYCHHSA
TIPHTHCKAETBCA 0 TIPABOTO KParo, a npobinn BUBOAATHCA nepen Hum. LLupuHy nons Bu-
BE/ICHHS | Npanopells BHPIBHIOBAHHS MOXHA 334aBaTh A BCiX cneuudikaiii Gopmary;
® mounicmp — TIOYMHAETBCSA CHMBOJIOM ., 33 AKMM BKA3YETBCA LiIE YHCIIO, IO BU3HAYAE
KinsKicTs Hgp a6o CHMBONIB y 3HAYCHHI, sKe BHBOAMTECS. KOHKpeTHi BlacTHBOCTI ma-
pametpa mounicmp 3anexars Bia cneundikauii gopmary;
® MOOuGhikamop — KOHKPETH3YE THIT YHCIIOBOLO APryMEHTY;
» nimepa-cneyudgikamop — BCTAHOBIIOE, sik Gye iHTEpPNPeTyBaTHCh BIANOBIAHMIT TapameTp
COHMCKY BHBEICHHA, i 3an1a€ Gopmy #oro BimoGpaxenHs.
OCKinbKH 3HAK % € 03HAKOIO MOYATKY crieundikauii popmary, To, mo6 BUBECTH B 110~
BizoMiIeHHi cuMBon %, Tpe6a 3amucary Horo asiui (npony6mosary) — %%:

printf ("\t Buxomamo %d%% yciei poboru \n", result);

SIKuto 3HaueHHs 3MiHHOI result HopisHIOE 15, To Ha expaH Gyje BHBENEHO:

Buxonaro 15% yciei pobornm

Hani posrisHemMo 0c06AMBOCTI 3aCTOCYBAHHA OCHOBHHX criermdixaniit hopmary.




[image: image60.png]BuBexeHHA 0OIKHOTHUX cHMBOJIB (cneundpikania ). J1nx pinoGpaskeHHs OAMHOTHUX
CHMBOJIIB 3aCTOCOBYIOTH cnenrdikattiio, fika Mac TaKy CTPYKTYpY:

$[=)(uupunal ¢

{9 i panime, GyIeMo Bi3HAYATH KBAJDATHUMK JYXKKaMH Ti eeMEHTH cnelndikauiit, o
He HaNexarb 10 0608’ A3KOBHX ).

Creundikalis ¢ Bkasye, WO Ha eKpaH Gyne BHBeIeHO cumBoi, koa akoro { ASCII-kom)
3a3714€ BIANOBIAHAMI napaMeTp i3 cruicky euBeaeHHs. Llei napamerp Moxe GyTH J0BLIBHAM
BHPas3’0M, w0 Mae THI char abo int, o6HABa THIN MOXYTH GyTH AK 3HAKOBMMH, TaK i

Ges3paxoBuMu. Y pasi THIY int 10 ysard GepeTscs TilIbKH 3HAYEHHA MONOAWOro Gaiita
ZaHOrO.

Tonamo NMPHKTIAL BABENEHHS 300pakKeHHA Ta KONy CHMBOJIA,
int sym=65;
printf ("Cumson - %c, xop - %d.\a", sym, sym);

'V npoueci RUKOHAHHSA printf () HA ¢kpau Oyle BUBSICHO:

Cmmson - A, Kog - 65.

Joaarxosi enemeHTH cieuudikanii dopmary [=] Ta [sapunal KepyloTh pOSMULICHHAM
cuMBoa. [Iparopens minye Basye, fe Oyie BifoBpakeHo CHMBOM: 3 MIBOTO YK 3 OPABOIO
XPAlo [ONA BUBSACHHS, PO3MID AKOIO 3a/1a¢ UiNOUHCIOBE 3HAYCHHA eieMenTa wupuna. Ilpo-
LmocTpyeMo Aiko LIMX eNeMeHTIP HACTYITHIM NPHKIANOM TPBOX BAPIAHTIB BUBEICHHA CHMBOIA!

printf ("\nBapiantl=>%c", '*');
printf ("\nBapianT2=>%3c", '*');
printf ("\nBapianr3=>%-3c", '*'};

Pe3ynsTaroM BUKOHAHHA UHX ONEPATOPIB GyyTh TP EKPAHHI IIOBIZOMICHHA:
BapiaHTl=>*_
Bapianr2=> *,
BapianT3=>*

TYT CMMBOJIOM _ TIOSHAYEHO TIO3MLIO Kypcopa tic BAKORaRHA BiANOBiAROT dyHKIi.

BuBenenHa CHMBOIbHHX PAAKIB (cneundikauia s). J(na BuBeIcHHA Ha eKPaH MO0
PAAKA CHMBOITIB 860 HOTO YaCTHHH 3aCTOCOBYIOTH HACTYNHY Clieuutbikamio:

$[-1luupunal{ . mounicmv]s

Tlepmi aBa HeoOOB’A3KOBI eNeMEHTH 3a7al0Th GOpPMY BHPIBHIOBAHHA i INMPHHY NOMA
‘BuBeAeRHs (AKINO BOHA HEIOCTATHA, TO eNEMEHT wupuna irHopyeTbes). Enement mounicme
3a71a€ KUIBKICTh [IOT4TKOBHX CHMBOJIB PAAKA, W0 MAIOTE OyTH BUBEIEH] (KO BiH Ginbnumii
33 pO3MIp PAIKA, TO BHBEACHHS NPUIUHACTLCA, KONM AOCATHYTO KiHIS PAAKa).

Binnosiaxnii napaMeTp y CIHCKY BHBEACHHA MOBUHEH GYTH PANKOM CHMBOIIB, IO
3aKiHayeThCA Hymb-cumBonoM "\ 0 ' . Lle Moxe GyTH KOHCTAHTHHI psIOK aGo BKasiBHHK Ha
nepImuit CuMBON PAAKa, AKHit TpeBa BHBECTH.




[image: image61.png]Hasegemo kinbka npukiazis. Hexail y nporpami oronomeHo:

char sent[]= "Mopa nporpamysauus C";

i 3aNMCAaHO HACTYTIHI OTIEPATOpH BHINHKY (yHEKaii printf():
print£ (" 1. %s \n", sent});
printf (" 2. %8.4s \n", sent);
printf (" 3. %1.4s \n", sent);
printf (" 4. %-15.13", sent+5};
Ha expan Gyne susegeno:

1. Mosa nporpamypanua C
2. Mosa

3. Mosa

4. nporpamypaHHs

TYT CHMBOJI _ BKA3Y€ NO3NII0 KypPCopa MiC/id BUKOHAHHA BCIX PyHKUIH printf().

Bupenenus uinux gecaTkosux uncen (cneuudixanii d ta 1). [na BuBerensa
HIMX yHCen Y NecATKoBil dopmi 31 3HAKOM 3aCTOCOBYIOTH Criemubikawii dopmary 3 sire-
pamu d ao i. Bignoeinawii mapamerp y CiMcKy BuBeAeHHA printf() Moxe 6yTH go-
BiBHUM ILIO4MCIOBUM BUPa30M. SHaYeHHs HOTO BHpasy Gyne POIMAAATHCE AK Liine 9110
3i 3HaKoM. Jlis crieundikauilk d Ta i y pasi BHBEACHHA JAHKX OJHAKOBA, BIAMIHHICTD MiXk
HHMMH POABIACTHCA TIIEKR Y hyHKNil scanf ().

TosHa popma crieundikauii BUBEASHAA MINOTO AECATKOBOTO THCIIA TAKA:

$[=1(+ / _MOlreeupuna]( . mounicms][n/ 11d / i

TYT KOC2 PHCKA / BIIOKDPEMIIIOE AIBTEPHATHBHI BAIaHTH, 3 AKKMX Y Celhdinauii Moxma
BUKOPHCTATH O/THH, A 3HAKOM TIKPECIeHns _ No3Haueno npobin. Tobto sanwe {+/_] o3savac,
10 B JanoMy Micui crieundixauii Moxe GyTn 3anucanuii 3Hak + abo cuMBon npoBiny.
TipusnavueHns HeoGOR A3K0BAX enemenTis cnelmbikauiii d Ta 1 Hacrymue:
« mpanopeub - (MiHyC) — BKa3sye, IO YHCNO OyAe BUPIBHIOBATHCE HA JIIBHUA Kpaii NONA BH-
BEAICHHA, 33/[aHOTO ENEMEHTOM WUPUHA
* mpanopens +/_ —3aga€e Gopmy BHBEACHHS 3HAKA JONATHUX wicen. CTaHIapTHO Bin’eMui
9HCHa BUBOJATECA 31 3HAKOM MiHYC, a IoXaTHi — Oe3 AiAkoro 3raka. [Tpanopeiw + BKasye,
1O BiZMOBiHE AOAATHE YKCII0 Gye BYBEAEHE 3i SHAKOM MIoc, a panopeus _ (mpoGin)
BCTAHOBIIIOE, 1O TIEPE/l TONATHHM HHCIIOM GyAe CTOATH CimMBon npobiny. Ock mpukian:
int n=25;
printf ("n(l)=>%d n(2)=>%+d n{3)=>% d \n", n, B, n);
Pesynkrar BUBEAECHHS BUI/IAAATHME Tak:
n(l)=>25 n{2)=>+25 n{3)=> 25

 npanopeus 0 —3a0e3nedye (ONOBHEHHS UMCAA CIEPEAY CHMBONIOM O 10 33[aHO TOSHOCTL
260 MMPHHY MO, AKILO TOTHICT He Bkasano. Hanpuknan:

printf ("n(4)=>%06d n{5)=>%06.4d \n", n, n}); -




[image: image62.png]Pesynprar BHBefCHHS: -
n(4)=>000025 n(5)=> 0025

* wupura — 3ajac MinIMAIBHAHIT PO3MIp NOMS BUBELCHRS;
® mounicmp — 3agac MiBiMANBEHY KimskicTh mUdp y YHCRi, WO BUBOAMTHCA. SKINO Wi
KiNBKICTh HEAOCTATHA 360 BiACYTHIM Mpanopellh 0, TO 3HAYCHER TOIHOCTI A0 yBArW He
Geperbed, iHaKie THCHO AOUOBHIOETHCA HEOOXINHOK KLIBKICTEC TEOSATKOBHX HYAIB, AK ¥
BUNAAKY n(5);
* Momudikarop h /1 — KOHKPETH3ye LUTOMACHOBH]IT THIL.
Sxiro BianosigAe aHe 3i CIIMCKY BMBEAEHHS Mac THN long, To ¢1iZ oBos’i3koBo
E BKa3yBaTH MOAR(IKaTop 1. MomudikaTop h 3aCTOCOBYIOTh JUIA BHBEIEHHS JAHUX
3THROM short.
3a BifCYTHOCT} MoudikaTopa THITY BUBE/ICHE 3HAYSHHS 1 YCi HACTYNHI 32 HHM MOKYTH
Gy xuGHmvu.
Hexaii y nporpami oronomweno:
long int a=65600;
short int b=108;

SIKIIO BHBEICHAA IHATCHD IFX 3MIHHIX OPTaHI3yBaTH TaK:
printf ("\t a=%ld b=%hd \n", a, b);
TO Ha expani GynyTs BixoGpaxkeRi NpaBHALA] IHATCHHA:
a=65600 b=108
Axio x moxugikaTopu THIB OMYCTATH:
printf ("\t a=%d b=%d \n", a, b});
TO PE3Y/TBTAT BUBEACHHA MOKe OYTH, IPHMIPOM, TAKHM:
a=64 b=1

Buseaents uinnx dessnacorux uncest (cmenudivauii u, o, x, X). Naui cneuwdikarii
$opMaTy 3aCTOCOBYIOTH AUt BUBEACKHSA LiX YHCE, WO IHTEPIPEeTyIOThCs AK GE33HAKOBL.
Tax camo, sk i Amt cnemmubikaniii d Ta i, BUINOBIABKHA napaMeTp 3i CIHCKY BUBEICHHS
TOBHHCH GYTH BHDA30M LLIOrO THIY, a1 3HAYCHHS UBLOrO BUpaly POIFNANACTHCH AK Ge3-
3HAKOBE THCITO.

Tpn pisni nitepw, 110 BAKOPHCTOBYIOTECA Y cnemdikamiax 6e33HAKOBHX THCEN, TTO3HA-
4aroTh TpH HopMu BinoOpaNkeHHs THCTA:

e u (Bigcnosa unsigrned)— 3HAYSHHA YHCHA BHBOTHTHCA B AECATKOBIH Qopmi;

e o (octimal — BicIMKOBHIi) — 3HAYCHHS YKICIIa BUBOJMTECA Y BiCiMKoBil dopmi;

o x 1a X (heximal — wiCTHANUATKOBHIT) — 3HAYCHHA YHCIA BUBOIUTLCA Y WiCTHAILATKOBIH
dopMi 3 BHKOPHCTAHRAM MaskX (x) afo BeMHKHX (X) AaTHHCHKMX JiTep.

Posrmemo npukiaz. Hexait y nporpami oronomieHo Ge33HakoBy 3MiHHY w:

unsigned int w=1000;

Tozi pesynETaTOM 3BEpTaHEA A0 PyHENIl printf():




[image: image63.png]printf ("w{u}=>%u w(o)=>%0 wix)=>%x w{X)=>%X \n",
W, W, W, W)
Gyne pAaOK 3HAYCHE 3MIHHOI w, BUBE/JICHHX 32 BKA3AHHMH CrieLmdikamiamm dopmary:

w{u)=>1000 w(o)=>1750 w{x)=>3e8 w(X)=>3EB
TlosHa dopma crieundikanii BUBeACHHA LIIOro Ge33HAKOBOTO YHCHA TaKa:
$[=)[#][0)weupunall . mounicmp){ h / 11aimepa-cneyucpixamop

TYT nimepa-cneyudgbixamop — ¢ ofiHa i3 Jitep: u, o, x abo X.
Mpnsnagenns eneMentie cneundikaniit {-], [0], [wupunal, [.mownicms), [h/1] Take
K, 9K i s cieundixayiii d ta i. Ipanopens sHaka y cieuHgixaniax 6e33HaKOBHX YHCEN
BiACYTHI#, A€ BOHM MAIOTh BIACHHMII panopet — #, AKHI Kepye BigobpaxennaM npedixca
9ucna B cneuudixauinax o, x 1a ¥. Hasenicts npanopus # Bkasye, 1o Bianopiane piciMxose
3HaveHHs Gy/e BHBOIMTICH i3 pedikcoM 0, a MiCTHAANATKOBE — 3 npedikcoM 0x (cnewu-
bikauin x) abo 0X (cnemmudikapis X).
Tlpuxnan BuBefeHHS YHCEN y BiciMKoBIi i WicTHaRIATKOBIH opMi 3 npedixcom:
printf ("wi#o)=>%#0 w(#x)=>%fx wWHX)=>%X \n", w, W, w);
PesynbTar BUBEACHAR:
w{$o)=>01750 w(#x)=>0x3e8 w(#X)=>0X3E8

Tlpedixcu BiCiMKORNX i MICTHANLATKOBHX YHCEN BXONAT Y 3aralbHy KifbKICTE Hudp
WBOTO YHMCAE, 1X Tpeba BpaxoByBaTy, KON 3212€THCH INMPHHA TTONA BABEASHHA TA TOUHICTL
uucna. Ile inocTpyroTh HacTYTIHI NpHKIAzN:

printf ("w(1l)=>%04x  w(2)=>%406x w(3)=>%410.8X \n", w, w, w};
printf ("w(4}=>%040 w(S}=>%4060 w{6)=>%#10.80 \n", w, w, W);

Pesynrrar BHBeACHH:

w(l)=>03e8 w(2)=>0x03e8 w(3)=> O0X0003E8
w{4)=>1750 w{5)=>001750 w{6)=> 00001750
Y paai, AKIIO faHe, SHAUCHHA AKOFO BHBOAMTLCK depes cnemubikaniio u, o, x abo
X Mae 3HaKOBHH THII, 2 3HaYEHHS fioro Bif'eMHe, TO Le 3HaueHHs OyAe iHTepIpeTyBaTHCh
Ak ABIHKOBHIT KO BiANORIAHOMO Ge33HAKOBOIG YKCHA.
Hasenemo npHKsIa BHBEAESHH Bill’€MHOTO SHAYEHHA IMIHHOI g.
int g=-5;
printf ("g(d)=>%d g{u)=>%u g{o)=> %o g(x)=>$x\n",
9 9, 9 9);

Jins cucTeM TIPOrpaMyBaHHA, B SKHX Bifl'€MHI wHcra 36epiratoTecs Y ZONOBHIOBATBHOMY
KOJli, pe3yNsTaT BHBEACHHA Oyae TakHM:

gid)=>-5  g(u)=>65531  g(o)=>177773  g(x)=>fffb




[image: image64.png]Bupenenna aificuax smavens (cneundikanii £, e, E, g, 6). Ui cnemmixanii
33CTOCOBYIOTh AUIA BiIOOPANEHHA AIHCHUX HHCEN — BANOBITHAN NapaMerp CNUCKY BH-
Benenss printf () MOBHHEH Matd THN float, double abo long double (ocTauuiil
BuMarae Mozu¢ikatopa L).

Jlitepa-ciemudixatop BCTaHORMIOE QOPMY 306pakeHH  Incna:

* £ —3HaueHHA BHBOMUTECS Y GopMi wica 3 QiKCOBAHOK KpalKoio, TOGTO BKA3yOThCs
Tisa i ApoGoBa GACTHHY HHCIA, POIAiNeH] AECATKOBOK KPANKOK (CTAHAAPTHO Apobosa
HaCTHHA MICTUTE micTe W(P);

¢ e, E — 3HaueHHA BHBOIMTBCH Yy GOPMI WIrcna 3 nnaBardol0 Kpankow, To6To depes
MaHTHCY i nopanok. MaHTiCa 3amUCYeThCA AK YMCII0 3 (IKCOBAHOIO KPAIKOIO, IO Mae
ouHOLUQPOBY Lily YACTHHY, 2 HOPANOK — AK IIiiie ABouHppoBe (abo TpuIMPpoBe) YHCNO
3i 3HaKoM. MaHTHCa BiIOKPEMITIOETECS Bill MOPANKY MiTepolo e abo E 3anexHo Bif
nitepu-cnenudixaropa;

* g, G — ueit bopmar nepenbayac asToMaTHHIHA BUGIP GOPMH BEBEAEHHA YMCIHA: HKIIO
3a[1aHa TOUHICTE (CTAHAAPTHO BOHA JOPIBHIOE WIECTU) JAE 3MOTY BUBECTH 3HAUCHHA Napa-
MeTpa B Gopmi umcha 3 HiKCOBAHOIO KPAMKOIO, TO 38CTOCOBYETECA 1 (opMa, a 3aratsna
KUTBKiCT 1AQP Y BUBEACHOMY YHCI IOPIBHIOE TOYHOCT]; IHAKIIG 3HAMCHHS (apaMeTpa
BHBOAMTECA y $OPMI YNCIIA 3 TUIABAIOUOIO KPAMKOIO.

Tloxamo npHKIaM BHBENEHHA JCHOTO 3HaYeHHA 3MIHHOT 2 Yepes pisni crieLuikaumil:

double z=1234.56789;

Printf (" z(£)=>%f \n zle)=>%e Z{E)=>3%E \n z(g)=>%g\n",
z, 2, 2, 2);

Pesynbrar BifnoGpasHTECA Ha eKpaHi y HACTYNHIM gopmi:

z(f)=>1234.567890
z{e)=>1.234568e+03 2(E)=>1.234568E+03
z(g)=>1234.57

TloBHa dopmMa crienudikaLliit BUBeneHHS AIHCHUX YHCeN Taka:
$[-10+/ _1[#](0][usnpuna][ . mounicms][ 1 / L] nimepa-creyupixamop

TYT nimepa-cneyugixamop — ue onHa i3 nitep: f, e, E, g, G.

ITpu3kadeHKs NPanopuiB T2 IHIHX HEOGOB’ F3KOBIX eNeMeHTIB cnermikanii:
npanopenp - (MiHyc) — BHPIBHIOE YHCIO HA NiBHIi Kpail MO/IA BUBELCHHA;
npanopeus +/_ (_ no3nauae cHMBON npoGiny) — BCTAHORMIOE HOPMY BHBEICHES vE25R
ZJONATHHX uMcen (HOro poMs Taka caMa, AK i y BHNamKy creuudikauili uimmx umceh:
npanopens # — rapaHTye BUBEIEHHA RECATKOBOL KPANKH HABIT Y BHNANKY, KOTH Ipeho-
BA JACTHHA YNCHa BIACYTHA (331aHO ToURicT O fng cneuudikamifi £ abo e'=h a 2
crieumdikanil g/ DoRaTKOBO 3a6e3nETye BUBCHCHNA KiHICBHX HYIB Y Ap0oGoBiit yarTvai
arca, Ino6 cyMapHa KLILKICTE Hudp YMC/Ia AOPIBHIOBAIA 3a/1aHil TOUHOCTI (CTARTapTHO
He3HauyIi HyJ1i ApoGOBOT HacTHHY JHCHa B crienudixagil g/G He BUBOAATRCS);

npanopens 0 — AOMOBHIOE YHC/IO CNEPeAy CHMBONAMM O A0 3a7aHOT IMPHHH MOIA;
wupuna — 3a1a€ MiHIMaIbHUH po3Mip TOMS BHBEACHHS;




[image: image65.png]* mounicms — s cienudikauiit £ Ta e/E 3amac KbmskicTs Up y ApoGoBiit yacTHHi YucTa
(BHKOHYETECA OKPYIIIEHH), a A cneludikawiii g/G BCTAHOBMIOE 3arallbRy KUIBKICTE
wadp YKCHA (AKIO TOMHICTE AE A€ 3MOTY BHBECTH MMCNO 3 (iKCOBAHOIO KPATKO0, TO
BOHO BHBOIMTBCS ¥ HOPMi 4HC/IA 3 INABAIOUOIO KPAKowo);

momudikarop 1/L —mitepy-Momudikarop 1 4acTo BHKOPHCTOBYIOTL /LG BUBEACHHA AAHHX,
110 MaloTh TAN double, X042 noTpe6M B UwbOMY MOMH(IKATOPI Hemae (BiH HeoOXimuMil
TNBKY y pasi BBeACHHA NaHuX); Mofudikarop L € 0608’ A3KOBHM, KOTH BHBOAUTHCS 3HA-
9eHHA 3 THIIOM long double.

Hagenemo NpHIIAAM, WO iMOCTPYIOTH pisHi GOPMH BUBEACHHA NifiCHIX 3Ha4CHb.
. KepyBaHHs TouHicTIO | $OPMOI0 BHBEACHH: 3HAKA 3MIHHOI Z, OTOAOLICHOI BHIIE (3BEHITH
yBary Ha 300paxeHHs Yucen 32 cneundikauicio g):

printf {("z(1)=>%1.3f 2{2)=>%+.1f z(3)=>%09.2f \n", z, z, z);
printf ("z(4)=>%.3e z{5)=>%-14.4e z{6)=>% 1.2e\n", z, z, 2);
printf ("z(7)=>%1.5g z{8)=>%+1.4g z(9)=>%.3g \n", z, 2, z}:

Pe3ynbTaT BUBEACHA:

z{1)=>1234.568 2{2)=>+1234.6 z(3)=>001234.57
z(4)=>1.235e+03 z{5)=>1.2346e+03 z{6)=> 1.23e+03 B
z2(7)=>1234.6 Z(8)=>+1235 Z(9)=>1.23e+03

w

. JleMOHCTpallisi BUKOPHCTaHuSA NIpanopus #:
double r=200; .
printf ("r(l)=>%f r(2)=>%1.0f r(3)=>%41.0f \n", r, xr, r);
printf ("r(4)=>%g x(5)=>%%g r(6)=>%.2g r(7)=>%#.2G \n",
r, r, r, r);
PesysTETaT BHBCNCHHS:
r{1)=>200.000000 r{2)=>200 r{3)=>200.
r(4)=>200 r{5)=>200.000 r(6}=>2e+02 r(7)=>2.0E+02
3. BuBefeHHA NaHOTO 3 THMOM long double:
long double y=-0.0608;
printf ("y(1)=>%Lf ¥{2)=>%1.1Lf y{3)=>%11.2LE \n", y, ¥, ¥);
Pe3ynbTar BUBEACHHS:
y(1)=>-0.060800 y(2)=>-0.1 y{3)=> =-6.08E-02

3Sminnnii paxox Gopmaty. B ycix nonepenHix npurIanax pagok GopMary 3a1aBapcs
AK CTPIHTOBa KOHCTaHTa Ge3MocepeE0 B QYHKHIAX printf() Ta scanf (). Moxua Ta-
KOk 33]1aBaTH MAPAMETP PALKa PopMaTy depe3 BiINOBIAHY 3MIHHY-BKA3IBHUK, & CaM PRIOK
OTONONIYBATH T2 INOBHIOBATH OKPEMO.

'V HacTymHOMY PHKNAM BUKOPHCTAHO PAIOK (POPMATY, OTONOMICHHI 30BHi:

char format(]="vl=%-12.2f v2=%-12.2f +v3=%-12.2f\n";

double x1, x2, x3;




[image: image66.png]printf {format, x1*x2, x1%*x3, x2*x3);
printf (format, x1/(x2+x3), x1/(x2-x3), xl/(xZ*x.’i)):

Takuil NiAXia Kac 3MOFY BBOIUTH panok dopMary 3 KnasiaTypH, dopMyBars #ioro B
Npolieci BUKOHAHHS NPOTPaMH, SMIHIOBATH OKPeMi crieldixanii Tomo.

THIIO0 KOPHUCHOIO BAACTHBICTIO QYHKILT printf () € Te, Bi0 3HaSCHHS WAPHHH TIOMA i
TOMHOCTI B crieuMikanii BUBEASHAA MOKYTH GYTH 3miHHHMH. Toxi B paaxy popmaty 3amicTs
KOHCTAHT LIMPHHH i TOYHOCTi BKa3YIOTh CHMBON *, 4 B/NOBiTHI 3HAYCHEA STHTYIOTCA 31
CIMCKY TIAPAMETDIB BHBEACHHA.

Tlpukian 30BHINABOTO 3aAaHAA WHPHHH TONA | TOYHOCTI A1 AIACHOrO NapaMeTpa:

printf (" Uncno -> $-*.*f “ 8, 3, 56.78012);

3a JIaHIMA UBOTo PUKITANy A cnedikarii £ Gy/e BCTAHORIEHO LIMPHHY IIONA BHBCCHHS
8 iTounicts 3. Peaynbrar BMBEACHHA BUIIAATHME TAK:

UYucno -> 56.780

Be3yMOoBHO, 33aBaTH KOHCTAHTU B CNIMCKY BUBEAEHHA HEAOWINLHO, Ue 3poGneHo TiNbku Ans

) ¢ I inlocTpalii NOpAAKy 3anucy Ta BIaEMO3B'A3Ky NapaMeTpis printf (). AKWO X BUKOPUCTATH
aMIHHI IHAMEHHS WIMPVIHK @ TOUHOCTI, TO MOXHA 3aBeaneunTh BUCOKY MHYuKicTb BUBEAGHHS Ta
NErKo NPUCTOCYBATH ChOPMATH [10 BUMOT KOHKDETHUX 3apav.

5.2. dopmaTHe BBeAEHHA QaHUX

DopMaTHE BBEACHHS JAHMX 31 CTAHJAPTHOTO BXIHOIO NOTOKY stdin (mepeBaxHo BiK
1I0B’A32HHiE 3 1UIAB{aTypOIO) BUKORYe YHKDIA scanf():

int scanf (padox_gpopmamy, CHUCOK adpec_6BedeHNR ) ;

Lln dyrKUia MOCINOBHO YKTaE BBEACH] CHMBOIH, GOPMYIOUH 3 HHX NO/A BBEACKHS (BXiHI
Aani). Koxse rone inteprnperyeTsea i neperoploctuea y Asiifkosy GopMy BianosinHo Ao
33[aHHX Y PAAKY $opMaTy cneudpikaliil | BHyTpilHIX KOAIB, BIaCTHBMX AaHii cHCTeMI
nporpaMyBaHHA. VY pasi yCIillIHOro MepeTBOPEHHS OTPHMAHI 3HATCHHA 3ANHCYIOTBCA B
3MiHHI (QIAHKE OITEPATHBHOI NaM’ATi), AfPeCH AKIX BKa3saHi y CIIHCKY BReAEHHA, QYRKIiA
scanf () 3abesnedye BBEACHHS NAHUX YCIX YHCIOBMX THMIB (AK UUTHX, TaK i AifCHMX), a
TAKOK ONMHOMHIX CHMBOLIB i CHMBONBHUX PAIKIB.

Psdox_gsopmamy, wo € 060B’S3K0BHM NeplumM napaMeTpoM GyHKIT scanf (), CRIaxa-
€erses 3i criemmikanii, MK BH3HAYAI0TH CIOCi6 iHTeppeTaUil BBEEHNX Nanix. 3nebimsmoro
PAOOK_ghopmarny 3aTIACYETECS MK KOHCTAHTHHH PAIOK, Ane HOro MOXHEA 3aaBaTH TaKOK i
yepes 30BHimHiH CHMBONBHMIT pANOK. JI1A 3acTOCYBaHRA 30BHIIHBOTO panka popmary TpeGa
BKasaTH B scanf () iM'A 3MIHHOI, aKa 36epirae aapecy uLOro pajka, NoAiGHO KO TOTO, AK
ue Gyno 3poGreHo B HABEACHOMY BHILE NpHKnafi A GyHKuii printf().

Cncok BBeAEHHA scanf{) CKIANAETHCHA 3 AAPEC IMIMHUX, K NOBHHHI OTPUMATH
3HAYCHHA Y NPOUEC] BUKOHAHAA QYHKIIT, — MiAKPECTHMO, LUO 3HACRHAMH NTapaMETDIB
dyHKuii MaioTs GyTH caMe @dpecu. Y 3aranbHOMY BUNAJKY CITHCOK BBEICHHA scanf ()
GOpMyeTBCA 13 BKA3IBHUKIR, KOXKEH 3 AKAX 3a71a€ AAPECY AILIHKH ONEpaTHBHOI 1AM sTi,




[image: image67.png]B AKy 6y/e 3aMHCaHO BBeZeHe 3a4eHHs. KibKicTh napamMeTpiB y CriucKy eBefeHHs
TIOBHHHA CTPOTO BIATIOBINATH KLMBKOCTI cnemnbikaltii GopMaTy, a TNy 3MiHHKX, B
AKi 3AMUCYIOTRCH BBEACH] 3HA9SHA, 0G0B’ T3K0BO MOBHHHI 6YTH CYMiCHUMH 3 BifTIO-
BiIHHMH CnenudiKauiiMU NepeTBOPEHHA NAHHX.
Slknto napamerpie BeefcHAs Ginsure, nix cnenndikanii y pagky ¢popmary, TO 0CTan-
Hi 3aiiBi TIapaMeTPH IrHOPYIOTECA (iX 3HAYEHHS He BBOIATHCH). SIKWIO 3K agpec y CUHCKY
BBE/ICHHA HEMOCTATHBO, TO Pe3Y/IETAT poBOTH scanf () cranmaprom C ne oGymornenuit (Bin
3aJIEXKUTH Bijl KOHKPETHOI peanisanii GpyHxuii). B 06ox Bumankax HeBiAMOBiAHICTb KiNBKOCTI
TapaMeTpiB Moxe TIPH3BECTH JO NOMHMIOK ¥ pobOTi Mporpamu.

Sk BKe 3a3HATanoCh, scanf () HanexkuTh X0 GyHKUil, AKi 3AIACHIOIOTH NOTOKO-
opientoBane Gydepusonane BBeICHHS NaHHX. BXini mani 3aHocathCA B Gydep BrescHna i
HaJXO/ATh HA OTPAMIOBAHHA B scanf () TLTLKH MCAA TOTO, K HATHCHEHO knagimy Enter,
Jlo tporo MOMenTy iX MOHA BHIPABIATH, CTMPATH Y PEAAryBATHL.

IMonn BBenenns. 3navenns, Axke noseprac scanf (). IlocninosricTs cuMeoniB, 3a-
mHcany B Gydep BBenenus, dyHKuis scanf () po3GuBac HA NOAA, KOXKHE 3 AKKX BinoBinac
omHoMy narHoMy. Sxano y sianosiawii cnenmdixanii dopMaTy He 3a1aHO LIHPRHY NOJA, TO
KiHIIEM MOTOYHOTO MO CITYTYE NepIiil mpoGinskuii cuMBo: npo6is, Tabynsimis 4 CHMBO
HOBOrO psiaka. Bei sankcani niapan ipoGiNbHi CHMBOIH 3 BXIZHONO OTOKY PO3LAALAKOTLCS
AIK ODUMH POIMINBRUK MONIB, Nepmuit HenpoGineHuii CUMBON BBAXAETECA [OYATKOM HOBOFO
1OJA BBEACHHSA (KOMa, KPaIKa 3 KOMOIO Ta iHIUI PO3AiNOR] 3HAKN HE € POIAUTBHHKAME TIO-
B 1 ONPALbOBYIOTECA AK YCi IHIN HenpoGinbhi cumBom). KiHueM noTo4HOro nons Takox
BB&XKACTHCA MEPHIMA OMUIKOBHI CHMBOM, AKHH HE RAICKHTH A0 TPYNH CHMBONIB, W0
BHKOPHCTOBYIOTECA JUIA 3AIUCY AAHAX BIIMOBIZHOTO THITy (HANPHKIIAL, KpanKa, TiTepa Yu
PO3MINOBHIT 3HAK Y pasi BBEACHAA LOT0 ASCATKOBOTO Yucia). Liel cuMBon He 39mTyeThCA
1 po3IIAKAETECH AK IOYATOK RACTYIIHOTO IONA BBCCHHS,

Y npoleci 3YNTYBAHHA JaHHX scanf () MPOMYCKAE POIMIILHHKY | ONpPanboBye Momsa
BBenesns. Koxne none BBeACH A IRTEPIPETYETLCH AK OKpeme 3HaucHHs. Lle sHavenns nepe-
TBOPHETHCA 3TIIHO 3 BKa3aHOK CTICUM(iKaMi€io Y BHYTPIHIHIO ARifiKOBY hopMy, Aka BIACTHBA
JaHHM BiAMOBiNHOro THITY. B pasi yCIilIHORO NepeTBOPEHHA OTPUMAHE JIBIKOBE 3HAYEHHA
33HOCHTBCA B ONEPATHBHY TIAM’ATh 33 8APECOI, 33IAHOK0 Y CHCKY BBemeHHs. Sxmo x
NEPETBOPHTH NOJIE HE BIAECTHCA, TO HIKCYETHCH TOMIIIKE | BRCACHES NAHHK NPUILIHACTECH,
T06TO MOTOYHE Nofte | Bei HacTymui nona saminialoTecs B Gydepi BBeICHHS, a BiANOB MR
napaMeTp i3 CIIHCKY BBEACHH i BCi HACTYNHI 33 HHM GYXyTh HE3aNOBHEHMMH (3HAYEHHAME
BiANOBiAHUX 3miuHKX Gyne T.38. “cMiTTA”).

®ynkuia scanf () 3aBeplmIye pooTY, KOIM KiBKICTh BEEACHHX | ONpaIbOBaKUX IO~
J1iB JopiBHIOE KiNBbKOCTI cnenndixaniil BReKeHHA y PAAKY GopMaty, abo, KON BHABICHO
TIOMUJIKOBE 3AMOBHEHHS MO/ BBEACHHA. Y LMX BHMaJxaX scanf() moseprac KilbkicTs
YCIIHO BSCACHHX i 3AMHCAHMX B ONEPATHBHY MAaM'ATh 3HAUEHB (0, AKMIO HE BBEACHO Hi
OIROTO 3Ha4EHH). SIKIIO X Mepel BBEACHHAM MEPUIOro Mol 3yCTPiHEThCA CHMBOM “KiHelb
aiina” (na knasiatypi pikt HaGupaeTsCs komBinawieio knapiu Ctri+z), To gysKuia scanf()
NOBEPTAE 3HAYEHHA CTAHAAPTHOI MAKPOKOHCTAHTH EOF (EOF orojiowmeno B <stdio.h>,
y GUIBIIOCTI CHCTEM NPOTPaMyBAaHHSA BOHA AOPIiBHIOE -1).
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m OICPATHBRO BUARVATH BHITAJKH HENPARHILHOIO BBCACHHA NaHHX, 30KpEMa HEN03a-
NIOBHEHHS CIUCKY BBGIEHHA YEPe3 TIeBHi IOMHIIKH B 3AITHCI BXIZHMX JanuX. Inakwe
BUKOHAHHA NPOTPaMH GyAE MPOAOBKYBATHCD i3 HEBH3HAYSHHMH YN MOMHIKOBIMU
3HaMEHAAMH SMiHENX.

HapeaeHa Hmicie nporpaMa pearisye LHKI BREACHHA KOBUMBHOT KITBKOCT] UUIAX 9HCENR
uepe3 MepeBipKy 3HaueHHs, Ake NoBeprac GyHKUiA scanf (). BBeneHHs 3aBepuryeThes,
KON 3aMiCTh HaCTyTIHOTO YHC/Ia KOPHCTYBaY BBOIMTE AKYC litepy abo innmit neumpposmi
cuMBoN. Ockinbkn B paaxy dopmary BRasaHo crienndikaliio $d, aKka iHTepnpeTye KoXHE
BXi/HE NOTE AK HiJle AECATKOBE YHCIIO, TO B pasi BBEACHHA HellhpOBOTo CHMBONA dikCyeTh-
¢ MOMKAKA | scanf () moBeprae 3HaYeHHA 0 (TOGTO 9HCHO He BBEIEHO), IIO € O3HAKOK
3aK{HYCHHA NPOUECY BBSACHHS AAHUX i HArPOMAKEHHA iX CyMH.

R L T I T Y ST e T e e o)

/* OESMCNIERHA CepPeRHBOro 3HAYEHHA MNOCHigOBHOCTi BBeREHMX THCeR */
J e R BT Y2

#include <stdio.h>
void main (void)

{

int n=0, /* xinbxicrs BBemenux uucen */
numb; /* 3naueHns wucma */
long sum=0 ; /% cyma wacen */

printf ("BsomsTe umcra, xiveus BEefesHs - poeinena nirvepa:\n");
while (scanf("$d", &numb)==1}) {

sum += numb ;

N+

}

printf(“"Cepesne sHauenns %d umcen - %.2f\n", n, {(double)sum/n);

TIpHKia BHKOHAHHS:

BeogbTe uMCNa, KiHeUs BRENeHHs - AOBinbHa nitepa:
17 29 32 57 72 103 127 q
Cepenne snauemns 7 umcen - 62.29

SIKino KiABKICTh JAHKX, BBEACHMX 3 KNABIATyPH, IIEPEBUITYE KiMbKICTS cempdikamis y
panxy bopMaty QyHKUil scanf (), To 3aiiBi JaHi He 3AATYIOTHCA | 3anKImaloThes B Oydepi
psefenHs. KpiM NboTo, MiciA BBeACHHA YMCNOBHX JaHUX y Oydepi salHIIacTbes Kof Kia-
Bimi Enfer, KO0 3BEPUIYIOTH KOXKHE BBEACHHS JAHUX, T00T0 CAMBON '\n' (v# '\x0a'
B INCTHANUATKOBOMY no3HadenHi). Hacrymunit sukmuk scanf () abo inmol ¢yukuii Gy-
($epH30BAHOTO BREACHHS PO3NOYHE POGOTY 31 3UMTYBaHHA AAHUX, AKi 3AMHIIMIHCH Y Gydepi.

1106 oancruTn Gydep BBEACHHR, MOXHA CKOPHCTATHCH CHIEWianbHOI0 GiGnioTedHoO
bynknicio £flush() (ii orosouieno B saronosHoMy haiini <stdio.h>), fAKa 3BiAbHAE
Gydep CTaHIAPTHOTO NIOTOKY BBEJCHHA stdin Bifl YCIX HE3YMTAHHX JAHMX i cHMBOMIB:

£flush{stdin);





[image: image69.png]CTpykrypa psiaka gopMaty Ta cmeundikaniii pynxnii scanf (). Pagok popmary
scanf () MOXe BKTIOWATH CHMBOIIH TPhOX BHAIB:

* cnemudikauii nepeTBOPEHHA AAHHX, AKI NOYHHAKTECE 3HAKOM % i 33KiHUYIOTECA OAHIEK
i3 iTep-cleumbikaropis, — 3a1a10Ts cN0CI6 iHTepNpPETALLi MOTOYHOTO MONA BBCACHHS;

» npoGinHi CHMBOSH (IPOGL, FOPU3OHTANBHA 91 BEPTUKANEHA TAGY/ISLiR) — BKA3YIOTS, IO
Tpeda NpOMYCTHTH BCIO IIOCIIOBHICTS PO3MINBHUKIB, SKi 3aIHCAN] B KaHOMY MiCLi BXiA-
HOTO TOTOKY, i MepeifTi Ha NepIHii CHMBON HACTYTIHOTO TIO/IA IAHHX; OCKITBKH HPOIYCK
PO3NINBHHKIB fU1S YHCTIOBHX JAHHX i CHMBOJIBHIX PAKIB BHKOHYETHCA ABTOMATHYHO, TO
PO3UIATH crielmdikawii Lrx TaHAX NPOGLILHAMH CHMBONAMH HEAOLLTBRO; NPOBLILHI CHM-
BOJH € iCTOTHUMH TLIbKY y Pasi BBEICHHA OHOrO CHMBOMA uepes cienmdikalio $c;

® iHWIi CHMBONH — Y BXitHOMY TIOTOL B AAHOMY MICLIi NOBHHEH GyTH came Takui CHMEBOI,
BiR JUUTYETHCS, ANE HiKYIH HE 3AHOCHTECS; AKILO K BIINOBIIHHI CHMBOI Y TIOTON| JAHKX
BiACyTHH, TO iKCyeThCA NOMHIIKA BBEICHHS.

3araneHa (opma samucy cnenudixauiii GopMaTHOro paaka scanf () HACTyNRA:

& [*M[supunal[modugpiramop] nimepa-cneyudpixamop

TpH eneMenTH, 3aNUCaHi B KBAIPaTHHX AYXKax, He OG0B’ A3KOBI.
Tipusnavenns HeoGOR’ A3KOBMX eneMenTiB criennbikalii Take:
¢ Mpanopens * — BKasye, WO MOTOYHE NONE BRCACHAA Tpeba MPOnyCIrTa: IHAYCHAA NOML
SUHTYETHCA BIINOBIAHO 1O 3aiaHoi cemidiKallii popmary, ane BOHO He IIEPETBOPIOETEC
i RIKYIH He 3amICyeThes (UPHKTANM BUKOPHCTAHEA PANopus * HaBencHo Aami);
® wupura — Wine YUCIO, IO BCTAHOBIIOE MAKCHMAJIBHO MOTHBHH PO3Mip TIONA BBEIEHHA
(y cHMBOMaX); AKINO Y MEKAX AAHOTO NO/IA 3yCTpiHEThea Npobimbumit a60 MoMuKoBmA
CHMBON, TO Biapasy dikcyeTscs KiHels Nos,;
® Modughixamop — KOHKPETH3YE THI YucnoBax creurdikatopis, 06os’a3koBO Mae Gy
BKA3aHHil Y pasi BBeAEHH NAHWX, IO MAKOTh TUN long, double abo long double.
Jani po3raHeMo neransHile Aii okpemux cienndikauili Benenns GyHKUIl scanf ().

Beenenus oqHoro cumpona (cneuudixanis ). L cneundixanis mpustauena mis
3SYUTYBAHHSA NOTOYHOTO CHMBO/IA 3 BXIIHOTO NOTOKY, HaBiTh AKIO Lie TPOGLTEHUA CHMBOIL.
BizmoBiauHit napamerp y CIMCKy BBEACHHA TIOBMHEH GYTH aIPECOIO JAHOTO 3 THIIOM char.

prxnag, mo infocTpye BBENCHHA TPLOX MOCKIAOBHHX CHMBOJIB:

char e¢l, c2, e3;
scanf("%cickc", &cl, &c2, &c3);

SIKImo 3 KIaBiaTypH BBEAEHO PAIOK
A_52

N¢ CHMBONOM _ MO3Ha4eHo npobin, To B 3MiHAY c1 Gyne 3amMcaHO KOA CHMBONA , B
3MiHHY ©2 — KOX cuMBoa mpoGiny '_', a B ¢3 — koA cumeona '5'. CuMBOa '2' Ta
cumeoN ‘\n' (Big kmaBiwi Enter) sanumarscs y Gydepi BBeneHns.

Hxwo B panKy dpopmary nepen cneundixauismu $c sanucatd cumsony npobiny:

scanf (* %c %c %e¢", &cl, &2, &c3);




[image: image70.png]i BBECTH PAZOK

TO TEPEN BBEACHHAM KOXKHOIC i3 cuMBoniB Gynyrs npomymeHi aci posminbumky, TobTo
cl OTpHMac 3HatueHHA ‘'A’, c2 — '5',a €3 - '2'.

Ans BBEAEHHA 0QHOIO CHMBONA HaCTillle BUKOPMCTOBYIOTE iHILI CTAHARPTHI BiBnioTeuHi dyHKuil,
Hacamnepes getchar (), AaKy onucaxo 8 poaaini 9.

Beeneuns cuMsoabnoro paaka (enemndixania s). Axmo norpiGuo BBecTH 3 KNaBia-
TYPH TPy IIOCTiZOBHHX CHMBOIIB, TO 3aCTOCOBYIOTH Crienudikamiio s. 3auTani cHMBONH
3aMHCYIOTHCSA 32 33/AHOKO A/PECOIO, B KIHELIb PAIKA 3ABKIH 33HOCHTECA HY/Tb-CHMBOIL. Bae-
JEHH: [IOTHHAETHCA 3 NEPIIOTO HENPOGLTEHOTO CHMBONA | 33BEPIIYETHCS, KON 3yCTPIHETHCA
po3inbRMK MoNiB 360 KOJH 39HTAHO KiIBKICTH CHMBOJIIB, AKa 33aHa LIMPHHOIO TIONA.

b4 l Cnemndixauis s me nac SMOrH BROIMTH PAAKH, IO MiCTATH CHMBOIH IPOGLTY.

BianopiHnii NapaMeTp y CIHCKY BBEICHHA NOBUHCH 3a1aBaTH AIpecy, 3a Akoio Gyne
3anucaso Bseaenuit panox. Haltuactiwe Bin € imeHeM MAacCHBY CHMBOIIB, OCKinbKA B MOBi C
M’ MacuBy 36epirae aapecy HOTO [IEPIIOTO eEMEHTA.

JHysxe BaxNHBO, oG TapaMeTp BBEACHHS 3a[aBab aapecy MiNAHKH, 06¢sr Aol € 1o-
CTATHIM /il PO3TAUTYBAHHA BCIX BBCICHHX CHMBOIB, BKIIQUAKMH "\0' (KOMIIATOP
C He oprasizoBye aBTOMATHYHOTO KOHTPOJIIO NIEPEBHIIEHHS POIMIDIB MACHBY).
Hasenemo NPHKIIAA BBEICHHS CHMBONBHONO PIKa:
char sent{100];
scanf("%s", sent);

Y pasi BBEEHHS 3 KnaBiaTypy HACTYITHOTO PAAKA:

KOHTpOnk BXigMMX OaHHX

yMacHB sent Gyie 3aMMCaHO CNOBO “KOMTPOMB" 3 HYAb-CUMBONOM Y Kikuli (HOMaTKOBi
CcHMBOITH nipoBiny i Tabynauii sigkuaaloTsca). Pelta pajika, TOYHHAKOYH i3 HACTYTIHOTO 33
CIOBOM TPOGITY, 3AMmMuUTLCA y Oyhepi BBEACHHA,

Pesynbrar BBefieHHA Gylie TAKMM CaMHM, SKINO B scanf ()} BHKOpHCTaTH cnetrdika-
nilo $30s. Xoua ug cnemndikanis BCTaHOBIOE UPHHY IO, 10 AopiBHIOE 30 cHMBONAM,
ane B AAHOMY Noni € cuMBom: NpoGiny, ToMy BREACHHH pANOK Oyae oOmexeHui nepunm
€r1oBOM peueHHA. SIKIIO % NIMpHHA NOMs AOPIBHIOBATHME S:

scanf("$5s”, sent);
TO B pa3i BBEICHHSA TAKOTO K PA/IKA Y MACHB sent GYIe 3aIMCAHO MOCHIAOBHICTb CHMBO~
JiB "KoHTp”" 3 KiHLEBHM '\0°'.

Creundikauito $1s BHKOPHCTOBYIOTH UL 39HTYBAHHAA 3 BXIAHOIO [OTOKY OEpEIONG
RenpoGiZIbHOTO CHMBONA.

BBefieRHA CMMBOMLHOTO PAZKA, B AKOMY € CUMBONKM MPOGiNy, MOXHE BUKOHATM, 30KpEMa, 33
aonoMoroio GiGnioTeqHo! dyHkUiT gets (), AKy posrnagaTUMemo & poagini 9.




[image: image71.png]Beenewnst Winnx yncen (cnenudikanii d, u, o, x, 1). HMepemiveni crenndikauii
TIpu3HaueHi JUIA 39MTYBAHHA LiN0YHCNOBHX AaHuX. Jlitepa-cnenmdikatop Brasye, K Mac
GyTH 3aNHCaRe YHCIO, SKE BBONHTLCA:

d - YHCIO NOPHHHO GYTH AECATKOBHM, IIEPER YHCIIOM MO CTOATH 3HaK + 300 -7
- 9UCAO NOBHHHO GYTH AECATKOBHM Ge3 3HaKa;
~ 4MCHO NOBHHHO GyTH BiciMKOBHM, pedixe O BKasysatn he 0608’ A3KOBO;
— YHCII0 NOBUHAG GyTH WCTHANLATKOBUM, npedikc 0x BKasyBaTH He 06OB’A3IKOBO;
— 9HCNO MOYe GYTH IECATKOBHM, BICIMKOBHM 11 INICTHANUATKOBHM, /1€ JUIA BiCIMKOBIX
1 IiCTHAANATKOBAX 9yces 0608’ 13K0BMMHE € Ipedikc 0 Ta 0x.
Bianosinna anpeca B cHcKy BBeAeHHS dyHKmii scanf () mMae Gy agpecoto sMinHOT
aTunoM int aGo unsigned int.
Hageziemo npuknany BeefeHHs Uimux wicen. Hexalt B mporpaMi OTONOIICHO 3MIEHI:

Mm% 0 g

int a, b:
unsigned c;
SIKILO BBENCRH 3HAYCHB IHX 3MIHHAX BUKOHYE HACTYTHA QyHKIIiA:
scanf ("%d%d%$x", &a, &b, &c);
13 KIABIATYpH BBENEHO IINOTHCIIOB] HAHi:
+25 -103 25
TO 3MIHHA a OTPUMAE 3HAYEHHA 25, 3MiHHa b — 3HauesAa -103, a3MiHHE C — 3HAYEH-~

HA 37 (UHCHO 25 BBOZMTHCS 3a Cielk(ikallicio $x, TOMY IHTEPIPETYETHCA K iiCTHAL-
IATKOBE).

SIKIgo ;1A BBEACHHS JaHMX BRKOPACTaTH crenndixamio $i:
scanf ("$13i%1", &a, &b, &c);
1 BBECTH HACTYTIHI YHC/TA:
0x10 010 10
TO 3HAYCHHA 3MIBHUX GyayTh TaKMMH: a — 16, b - 8, ¢ ~ 10 (Tepuie 9HCHO POICIA-
JAAETHeA AK WICTHAIUATKOBE, APYTe — AK BiCIMKOBE, @ OCTAHHE — AK JECATKOBE).
SIKINO AaHi 3AMHCAK] BETIEPEPBRIM NOTOKOM (6e3 PO3AUIBHNKIB), TO B crietmdixarisx Gop-
MaTy TpeGa BKasyBATH POIMIp KOKHOTO MONA BBEAEHHA (KDIM OCTAHHBOIO), HAIPHKIAL:

scanf ("%3d¥*2d34d¥u", &a, &b, &c);
'V pasi BBeIEHHA THCIOBONO PAKA
12233456783

3MIHHI OTPUMAIOT Tak] 3HAYEHHS: a — 122, b — 4567, c — 89. Cnemudixania $*2d
3a/1a€ IPOIYCK APYTOro NoNs, To6TO 3Ha9enH s 33.

Jns BBedeHHA 3Ha4yeHh 3MIHHHX, IO MaloT: THI long int Ta unsigned long,
Tpeba 060B’53K0BO BKasyBath MOAubIkaTop 1, a And AAHHX 3 TUMOM short int
Ta unsigned short - momkdikaTop h.




[image: image72.png]Hacrynemit npikoran imocTpye BBeleHNA JaHHX 3 THIOM long Ta short:
long int g;

unsigned short h;
scanf("%ldthu”, &g, &h);

Beenenns gificHax uncen (cnenndixanii £, e, E, g, 6). V dyHruii scanf() mia
BCIX EpeTiYeHHX cremmikalLlii Moo BBEASHHA AilicHHX wHcen 36iracteed. Bxiani mani
MOXyT 6y1i 3anucasi y Gopmi uimmx un gificHux wncen 3 GikcoBaHo0 abo 3 MIaBAIYO0
Kpankoto. JU1g qucen 3 I11aBakosol0 KPankolo MaHTuca Mmoxe Gyt uioro abo mificnoro (ucno
3 $IKCOBAHOIO KPANKOIO), & OPANOK NOBHHEH GyTH HinkM 3i 3HaxoM abo 6e3 3HaKa; MaHTHCA
BiOKPEMIOETLCA Bifl NOpAAKa MiTeporo e abo E.

Hesanexro Bin popMu 3aMHCy BXITHOIO YHCAA Y NPOLIeCi BBEIEHHA BOHO MEPETBODIO-
€TBCA Y BHYTpILIHIO GOpMY XaHOTO 3 THIIOM £1loat. ToMy BiANOBIAHKIL TapaMeTp y CHMCKY
BBEICHHA TIOBHHER GyTH azpecoro 3MiHHOT (RiNAHKA NaM’4Ti), o Mac THO float.

Slkimo BBEHEHE MO TpeGa MepeTBopHTH B THN double, TO Neped NiTepolo-ciie~
uHPiKaTOpOM iz 060B’ S3KOBO BKAZATH MOAH(DIKATOD 1, A VI NePETBOPEHHA Y THI
long double — MomudikaTop L.

TlonaMO NPHIKIaN 3TUTYBaHHA TPROX MHCHTIX THCEN | BUBEHEHHA [X 3HAYCHb .
float r;
double x, zj

scanf ("$£31£$1£", &r, &x, &z);

printf ("r=%.2e x=%,.2e z=%.2e \n", r, x, 2);

SKIo KaHi BBSACHO 3 KNABIATYPY TaK:
450 0.00781 165.8e-12

TO Ha ekpadi 8ixoGpasuTyea vacTynHul peaynsTar:
r=4.50e+02 x=7.81le-03 z=1.66e-10

3acTocoByBaTi MopudikaTop 1 (iHaKwe BHYTPIWHIA ABINKOBWA KOA BIANOBIAHOTO YKCNa
Gyne nomunkosum, 60 eignosigatume dopMaty float), a B pasi BUBEAEHHA A3IHOIO 3
TunoM double moaudikatop 1 He & 060B'AIKOBUM, OCKINBKM NEpes BUBEAGHHAM BCi AaHi
3 7Mnom £loat aBTOMATU4HO NEPETEOPIIOTLCA B THN double. [NA QaHMX, WO MaKOTE
TMn long double, MoaudikaTop L Ciifl 33cTOCOBYBATH AK Y Cleudikauiax sBeaeHHA scanf (),
TaK i 8 cneuvdpixaulinx eusenenHn dyHkuil printf ().

IZI ile pa3s 3BEPHEMO YBATY, O ANA BBEAGHHS 3HAYEHHA AaHOMO 3 THNoM double HeOBXiaHO

BeelleHHA CHMBONLHEX PAAKIB 3a waGnonom. Dynkdin scanf() MzrphMye me
ofuH crioci6 BRENEHHA CHMBOMBHOTC PAZIKA — 3UMTYBAHHA NOCHINOBHOCTI CHMBOIB, AKi
Hanexars (a0, HABNAKH, HE BXOJATE) 210 33JaHOr0 HaGopy.

Stxno 3amicTs mitepr-crenpdixaropa y panky ¢opMaTy Imicla 3Haka % 3aNHCAHO rpymy
CHMBOMIB y XKBaAPaTHHX AyXKaX [..] (if Ha3MBaOTh WAGIOHOM), TO 3 BXIHOIO MOTOKY
GyAyTh 34WTaHI N0IATKOBI CHMBOJIH, AKi 30iratoThea 31 3afanuMu B wabnori. TIpn upomy
BeJIKKi Ta MaJli NiTepH PO3PIZHAKTECH, a IPOGLILHI CHMBOIH POINISAANOTHCA TAK CaMO, AK




[image: image73.jpg]yei i cuvBomn. O3HaK0K0 KiHIA BBEACHHS CIYrye NEpIIMii CHMBOM, IO HE BXOTHTH Y
3ananmii HaGip. 3aMicTe HEOTO y BBEJCHUI PAIOK 3aHOCHTHLCA HYNTb-CHMBOJL. Binmmosimmuid
napaMeTp y CIACKY BBENCHHS NOBHHEH 3a[aBaTH anpecy MISHKM ONEepaTHBHOT Mam’ati,
Ky GymyTs 3amucani BBeneni cumBony. Tpeba crexnts, 1106 BuaiNena uis pajka NiITHKa
nam’sTi Mana I0CTaTHil ofcAr

Och npHKIaz BUKOPHCTaHHS cnenvdikanii-manony.

char str{1501;

scanf ("$[AaBbCeDd]", str);

Hexaii 3 KnaBiaTypy BBEAEHO NOCTIIOBHICTH CHMBOIB
Dabbca&Co

Toni B Mache str Gyae 3aHeceHo psAok "Dabbca" (3 '\0' y KiHui), a pemra CHMBOIIB
3amuumateCs y Oydepi BBeneHHS.

TTisxpecanmo, o cumBen npobiny Ta ik npoGinsai chMBonM (HAMPHKIAN, FOPHIOH-
TanbHy TalymsIio) MOKHEA BKMOYaTH B 1abioH | 3UMTyBaTH B IIPONEC BBEACHHS, iHaKme
TepIIHii POITLHAK (HABITH HA MOYATKY PAIKA) 3yMUHATS BBeAeHHsS. KpiM uporo, Gimbuiicts
KOMIIIISTOPIB NiATPUMYIOTH (X04a Ue He € HOPMOK CTAHAPTY) BMKOPKCTaHHsA Acdica B
3anuci etanontoro Habopy. Hanpuknaz, mabnon [A-Za-z] Ra€ 3MOTY BBECTH JOBibHE
11080, w0 Gyne CKIANATHCh i3 BETMKHX UM MATHX JIATUHCHKHMX JiTep.

Sxuio BnknMKath scanf () i3 HacTynHOK cnenudikanicto Gopmary:

scanf ("$[0-9A~z ]", str);

TO MOkHa Byzie BBECTH 3 KiaBiaTypH NOBINbHHIT PALOK CHMBOJIIB, 1110 MiCTHTS LIN(PH, BeHKi
TIaTHHCBKI MTITEPH Ta CHMBOINH MPoGiny, 30Kpema, Takuii:

32 PAGES 29875 CHARACTERS

SAxwmo x nepmuM CHMBONIOM maﬁnouy 3arMCaHo 3HaK *, TO BBEACHHA CHMBOJBHOTO
PALKA MPHITHHAETHCA, KON 3YCTPIHETHCA NEPIUHiT CHMBOI, IO 361ra€Thes 3 OHHM i3 CHM-
BOJIB €TANOHHOTO HaBOPY.

V pasi BUKOpHCTaHHA B scanf () HACTynHOro HaGopy cHMBOMiB-0GMexKyBadiB:
scanf ("%[*.1:;/1", str);

3YATYBAHRSA NaHKX Gy/Ie NPHNMHEHO, KONK Y BXITHOMY PSIKY 3’ IBHTLCS OfMH i3 3a3HAYEHHX
cHMBOJIB. SIKIO BBENCHHIT panok OyB TakuM:

456 | 67/56;  128.

TOB str Gyje 3amMcaHO CHMBONLHHII PANOK " 456 ", a BCi iHILi CHMBOINM, NOYHHAIOYH
3 '|', 3ANMIWIATLECS HE 3YUTAHIMMU.

HecranaaprHi BapianTH BBeIeHHS. 3a JONIOMOr0I0 3BHUAHUX CHMBOIIIB, BKa3aHHX Y
panky dpopmary yHkuii scanf (), MOKHA 3a1aBaTH CrieniansHi (OPMH 3alHCY BXITHUX TaHUX
i cTBOpIOBATH 3py9HMI 1A KOpUCTYBada inTepdeiic BBenenn. Hanpknan, dynkuin:

scanf (" (%d,%d)", &x, &y);




[image: image74.png]3abe3neuye BECACHHS JHATYCHD HUIOTHCIOBHX KOOPIHHAT (X, J), 3aNaHHX TIapaMy IHcea y
KPYDIHX AyxKax. Bxizuuit pagok moxke GyTH TakuM:

(75,38) (120,38) (372,85) (244,290) (507,132)
HonaTkoBi MOXIHBOCTI LA OpraHisalil BBeACHHA Hamae ONUiA NpONycKy moms

{cumBon * Ha modatky cremadikanii). IIpoimocTpyeMo He MPHKNAZOM PisHAX cHocobiB
BBEAICHHA KaneHnapHoi gatu. Hexali y nporpami oroomeso:
int day, month, year;
SIKIIO BBENEHHA NaTH BAKOHYBATH Yepes QYHKIiO:
scanf ("$d%d%d”, &day, &month, &year);

TO BXiZHi ZaHi MOBMHHI BiZOKpeMJIOBaTHCH NpoGinaMu alo iHIBMMEE PO3NITBHUKAMA,
HanpHKIan:

15 08 1990
SIKmo X JOAATKOBO 3a4aTH IIMPHHY KOXHOTO ONIA:
scanf ("%2d%2d%44", &day, swonth, &year};
TO AaTy MOXHa GyJie 3AITACYBATH TAKOK EIUNHM PALKOM:

15081990

BkasapIin po3ainosy Kpanky B pAaky ¢opMary, MOXHA OPraHilyBaTH BBEICHHS NaTH Y
dopwmi Ginbin 3BKYRIN LA 3aMHCY AT

scanf ("%d.%d.%d", &day, &month, &year);
Temep AaTy TpeGa BBOAWTHA Tak:
15.08.1990

Kixeus nons napametpis day i mon 3a1a€ Kparmka, AKa 3UHTYETHCA | MPOMYCKAETHCA.
V HacTyIHOMY NpHKNaNi BUKOPHCTAHO PANOK GopmMary, sxuit 3a6e3neuye npomyck
OAOTO CHMBOJIA ITiC/IA BBEACHHA IIEPLIOTO TA APYTOFO YHC/IOBOrO 3HAYCHHA:

scanf ("%d%*c3dt*cid”, &day, &month, &year);

e pae 3MOry BRONMTH JaTy, B AKii PONIL PO3AITEHAKA MOKIB BUKOKYE JIOBITbHHI CHMBOL.
Haripuknaz, sata Moxe GyTH 3amHCaHA TAKHM THHOM:

15/8/1990 abo  15-08-1990

3anuTaHHA Ta 3aBAAHHA 4NA CAMOKOHTPONIO

1. o e nepiummM mapameTpoM QYHKIIH printf() Ta scanf()? Sike Horo mp.emzIcERA?
2. YuM BiApI3HAIOTHCA CTCKH AaHMX GYHKNiR printf() Ta scanf()?

3. i cnenudikamii i B KX BUIIAAKAX 33CTOCOBYIOTh JIA BHBEICHHA MIAAX ancea? Fu MOKHa
X BUKOPHCTOBYBATH JUIS BHBEACHHS 3Ha4eHb JiHCHHX THIIB?




[image: image75.png]4. Slky polts BHKOHYIOTh €EMEHTH creundikauiit [umpunal Ta [ . mounicmy) y pasi BuBefeHHA
ILTHX YMCeN i B pa3i BHBeNESHHA LiiicHIX yucen?
5. fki 3HayenHs i B Akiit Gopmi GyTyTh BUBECHI Ha eXpaH MC/IA BUKOHABHSA HaCTYTIHAX BH-
KIHMKiB printf (), SKIO BiADOBIAHI 3MIER] OrONOMEHO TaK:
int a=28, b=-3, ch='*";
double w=0.505;
char text[]="Busuacmo §ymxuio printf()":

1) printf ("%s:\n a=%u b=%d ch=%c\n", text, a, b, ch};
2) printf ("\t3HauewHs a => %d = %o = ¥x\n", a, a, a);
3) printf {"\t3rauennsa b => %+d = %u = %4#6X\n", b, b, b);
4) printf (" $f 1%10.2f 1%10.2e |%10.4g ", w, w'W, w+a,
(double)a/ (double)b);
Tlepesipre ceGe, 3peanisyBaBIIi NPOrpaMHO HaBeAeHi BIKIMKH printf ().
6. OpranisyiiTe BUBENICHHS Ha EKPaH TAKHX 3HAUCHB!
1) 3AaueHHA AATYPATLHOrO 4YHCIA (BIZIOMO, IO BOHO NOTpATIAE B AianasoH Bia 10 mo 200)
Ta B HACTYTIHOMY PAZIKY 3HAaueHb KBazparTa if xy6a uLore gkcna;
2) mBOX AIfCHAX KOPEHIB KBALPATHOTO PIBAAHHA, IEPE YHCAOBHMH 3HAUCHHSMH AKHX Mag
OyTv BKa3aHO: Kopexi piBHsuHA:;
3) norounol paru B opmi: Jewv Haiimenysanns_micays Pix, a ani B dAyxxax: Haiive-
HYBAHHA_OHA_MUNCHA.
7. Sk nepeBipuTH, it GYHKUIA scanf () ycnillHO BUKOHANA BBCACHHA BXIAHMX JAHMX?
8. B sKmX BUNa/Kax BUBeJICHHA i BBEJICHHS J2HHX HEOOXIAHO 33CTOCOBYBATH MOIHbikaTo-
pu 1l TaL?
9. Oronocite Heobximal 3minni Ta 3amAWmiTe GYHKOiO scanf(), MPH3HAYSHY IJIA BBEACHHA:
1) TpuBANOCTI 4acoBOro iHTEPBANY B CeKyHaX (I0Bre Ge33HaKoBe ine);
2) TpROX HiHCHMX KOe(iIiEHTIB KBAAPATHOIO PIBHAHHA;
3) naiiMeHyBaHHA TOBapY, HOTO LiHM Ta KUIbKOCTI NPOaHHX BHPOGiB.
10.V nporpami orononieso sMinsi:
unsigned int num;

char code[5];
double res;

Ta 3aMHUCaHO QYHKIIIO scanf () A7A BBEACHHA 3HATSHD LIMX IMIHAMX:
scanf ("$u3s3lf", &num, code, &res);
Y HABEACHAX HIDKHE PAAKAX BKa3aHO 3HAUCHHS, K BROAUB KOpHCTYBad. KOjeH pAgoK JaHux
MICTHTB JBi IOMRIIKH ~ 3HAHAITE iX.
1) 17, ax-300 250
2) 0x942 4561 0,124
3) 10.8 X5-7 14.06g-7
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OMNEPATOPU

Y usomy posaini:

o

Knacwipixauin onepatopis

o

Oneparopu-Brpad; ONEPATOP NPUCBOEHHA, ONEPATON BUKIKY (yHKLUIT, NOPOXHIN
onepatop

Koportxa Ta nosHa copma yMoBHOTO oneparopa 1f
Ocobnueocti oneparopa aubopy switch

BuKOPUCTaHHA hyHKUTT ex1t () ANA NepepueaHHs Aporpamm

o ooo

Onepatop uukny f£or: CUHTAKEUC i anropyTM poBoTh, BUKOPUCTaHHA onepauil
“KoMa", BKITAfEHHA UNKNie, BHYTPILUHE OTOROLLEHHA NapaMeTpis

=]

Oneparop uukny while

o

Livkni 3 nicnaymoBoo — onepatop do-while

Ipyna onepatopie nepexoay: onepatop goto, onepatop break, onepatop
continue Taonepartop return

O TeHepyBaHHA Ta BUKOPUCTAHHA NCEBAOBANIAZIKOBMX YUCEN

nepamopy — OCHOBHI KOHCTPYKTHBHI KOMIIOHEHTH APOrpaM, Mpu3Hadeni 11 BHKO-
o HaHHsL BCTaHOBREHUX Ailt. Came Yepes onepatopy PeanisyXoTh NOCAIAOBHICTE KPOKIR
ATOPHTMY PO3B’A3aHHA 3a/1a4i. MoBa C Mac HeBeMIKHHA, a1e NOTYXEHI T2 edeKTHBHMI 32
cBoiMM QYHKIIOHATEHEMH MOXUIHBOCTAMH HaGip oneparopis.
Y nepeknagHii nitepatypi 3aMicTb TepMiHa OTEPamop MOXHa yCTPITM TepMiHW iHompyKuis abo
Komanda. Sk 3asHavanoce pawiwe, 8 kHWai B. Keprirana i . Pirui (10] TepmiHom oneparnop

(operator) HasusaloTLCA onnepaul Han Aauwmm (ToBTo 3Haxu onepauill), a Kepytoi BKasiBku Ao
i HAINBAIOTLCR HCMpyKUisMY (instructions).

3a KOHCTPYKII€CIO BCi OMEPATOPY MOXKHA NOJLIATA Ha [B] rpyIm:
* npocmi onepaTopH, 10 CKIANY AKHX He BXOAATH iHMIi OneparopH;
& cknadeni onepaTopy, 0GOB SI3KOBHMH KOMIIOHEHTaMH SKHX € BHYTpItHi (BKNaneHi)
OnEpaTOpH.
3a xapakTepo Aiii, 110 BHKOHYIOTCS OIepaTopamy, BUALIAIOTE TaKi Ipyma:
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* ymoBHi onepatopn (if, switch);

* oneparopn MKy (for, while, do-while);

* OMEPATOpH Mepexoay (goto, break, continue, return).

OxpeMHM BUIOM CKIIAACHOTO oniepaTopa € Grox. BrokoM y MoBi C HasnBaloTe rpyIty no-
BITEHHX ONIEPATOpis, 06’ caxaumx dirypmmu mysiwamu: { . . . }. Ilicns npasoi mysxiu Groxy
3H3K ; He CcTaBHThCS. KoRCTpYKTHBHO 60K PO3IIAIacTECA K OIMH ONEpaTop, Bik MoxXe GyTH
3alKCaHuil BCIOIH, 1€ CHHTAKCHC MOBH BHMArac HasBHOCTI onepatopa. Ocobmmeicts 6noxis
Y TOMY, LIO BCepeliHi 610Ky mepea MepIIHM ONEPATOpPOM MOXKHa OTONOUIYBATH BHYTpilIHL
aMinni. Taki 3MiHRI TOKATI3YIOTECS B JaHOMY GNOL, BUKOPHCTOBYBATH iX 32 MexkaMH GITOKY
He MOKHA (ITHTaHHA 061aCTi BHANMOCTI 3MiHHIX AETANBHO PO3MIAAKTECA B po3aini 12).

Hagenemo apa mpuxaamu 6aokis:

/% 1-n */
{ clrscr{); page++; } /* oneparopu 6noxky */
/% 2=k %/
{ double tmp; /* oronomenHs BHYTPimHBOI amiHHOI */
tmp=u; u=v; v=tmp; /* ofMin 3HaUeHHSMM 3MiHHNX U Ta V */

}

Jlani po3rnAHeMO BIACTHBOCTI oneparopis KOKHOI 3 kiacubixaniifHux rpyn.

6.1. OnepaTtopu-Bupazun

'V MoBi C 0nepaTopoM BBIKAETLEA KOXeH AOMyCTHMILHA BEPAs, 1110 3aKiHIYEThCA SHAKOM
xpanka 3 koMo ;. To6To Bei HacTynHi 3anMCH:

z=3.5*%x; /* 1 */ (at+b)*c: /* 2 */ 128; /* 3 */
clrscr(); /* 4 */ g>MAX ? ++k1 : ++4k2; /* 5 */

CHHTAKCUMHO MOXHA POSTIANATH SIK onepamopu-6upazu. TIpoTe 3a 03HAUEHRAM ONEPaTop
TIOBHHEH BHKOHYBATH TeBHy Ait0. Cepesl 3amMCaHMX OTEpaTopis Aii BUKOHYIOTH: Nepuyit
(PUCBOEHHA 2 3HAYECHHA BHPA3ly), SCTREPTHH (BHKMK QyHKUl odMmEHns expany) i
' aTui (36inblIeHRs 3HAYeRHA 3MiAHol k1 abo k2). [pyrwuii i Tpetilt onepatopk Ail He
BHKOHYIOTD, TOMY K ONEPATOPH BOWH € Ge33MICTOBHHME (X0U3 B JPYTroMy Oneparopi o6-
YHCITIOCTHCA SHAYSHHA BUPA3y (a+b) *c, aie BOHO Hifle BE BUKOPHCTOBYETHCA 1 BIPAYAETECA
MiCNA 3aBEPLICHHS ONEPATOPA).

Cepen onepaTopiB-BHPasiB BUAIIAIOTE ABi IPyMH:
 ONEPATOPH NPHCBOCHHS;
+ OMepaTopH 3BepTanHA A0 GYHKLIL.

Onepatopu npucBocHHA. CHHTAKCHUHO OTICPATOPH NPACBOCHASA € BHPA3aMit, B AKHX
OCTAHHBOIO BUKOHYETRLCS OMeEPallif MPHCBOCHHA, A B KiHLI 3aMHCAHO 3HAK ;. MOXHa BH-
KOPHCTOBYBATH KOXKHY 3 (hOpM OTlepauiii IpHCBOECHHS: 3BH9alHE IPHCBOCHHS, komGiHOBaHe
NPUCBOEHHA UM iHKpeMEHT/AekpeMeHT. HaBeaeMo IPAKIALH TAKIX ONEpaTopiB:
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k=m=n=arr{l); /* nocninoBHi NPUCBOEHHR */
num /=~ 10; /* xoubiHosame mpHcBocHHA */
X++; ¥y--i /* inkpemenr i pexpemenr */

OnepaTopy BUKAKKY Pyhkuiil. ¥ mMosi C 3pepranHa Jo QyHKLUIT MOXKe BIRKOPBCTO-
BYBATHCD K OIIEPAHI BHPA3y (32 yMOBH, 10 (yHKIlis NOBEpTac BiANOBiAHE 3HaTeHHA) 26O
BHCTYTIATH OKDSMIM OMEpaTopoM.

Sxmo QyHKnis He HOBEPTAE HIFKOro 3HAYCHAA (THN i 3HAYEHAA void), TO Taka QyHK-
Tif € aHANOTOM NPOUENYPH B iHIIHX MOBAX NPOTPAMYBAHHA, i il MOXHA BUKIIMKATH Tinbkn
AKX OKpeMHH onepatop. Hindkae HABeNEHO ABa NPUKIAMM 3BEPTaHHsA A0 QYHKLiH, aKi Ke no-
BEPTAIOTh IHAYSHHA:

randomize(); /* ininianisye rexepaTop BUNanXoBMX uMcen */
free(par); /* a3Binbuse oumauiumy nam’ AaTe */
Sk okpeMuii onepaTop MOXe BUCTYNATH i 3BepTaHHs 1o PYHKII, AKa NOBEpTaE NeBHe

3HAYCHHA. Y (BOMY BHIIAJIKY BUKOHYIOTECA Ail, mo nepenGadeni B yHkuil, a snauenus, ske |
BOHA MIOBEPTAE, HE 3aCTOCOBYEThCA | BTPasacThea. OCk KiMbica NpHIIIALIB:

scanf ("%d%d”, &gl, &g2); /* nopeprae XineKicTh BBENEHHMX NaHHX */
puts ("Kineus pospaxymxy."):; /* mopeprac HeHyneoBe SHauesum */
strepy(snew, buf); /* nomeprac aapecy cxonifioBaHoro panka */

Ioposxniii oneparop. Haifnpoctimmm y 3anuci € noposcuisi oneparop — Bin nosxa-
HaeThCA TIbKH 3HAKOM ;. [TopoxHiii oneparop He BUKOHYE HiAKHX Jil, HOTO 33CTOCOBYIOTH
¥ THX BHTAJKaX, KONM CHHTAKCHIHA KOHCTPYKIiA BUMATAE 3AMICY ONEPATOPA, ANE HiKHX
Al BKoHYBaTH He Tpefa. HaltsacTime nopoxmiit onepaTop BUKOPUCTOBYIOTD B ONepaTopax
UHKITY, pifille — B YMOBHHX OTIEpaTopaX 9 iHIIHX KOHCTPYKLiAX. [IpInuIam 3acTOCYBaHRS
TOPOKHBOIO OUEPATOPA HABEACMO Hi3Hime Y BIANOBIAHUX 3a1a9aX.

6.2. YmoBHi onepaTtopn

Ymoewi onepamopu PealizyloTh PO3raiTyKeHHA TPONECY BUKOHAHHSA TIPOIPaMy Ta 1at0Th
3MOTY BHOPATH OIHH 3 MOXUTHBHX BapiaHTIB NPONOBKEHH: nporpamu, Mosa C Mae 8 BHIH
YMOBHAX ONEpATopis: if Ta switch.

6.2.1. YmoBHWM onepaTop if

Kopotkmit 1f. Onepatop if Mac nBi HOPMH: CKOPOUEHY Ta NOBHY. CHHTaKCHC CKO-
poueHoi GOPMH YMOBHOTO ONEPATOPa TaKuii:
if (eupas)
onepamop

Beipas, 3anucaHil B iy)XKax, Busnauac, 17 Gyje BAKORYBATHCD 33/1aniti oneparop. Axio
3HAYEHHS BUPA3y HeHyNboBe (YMORA ICTHHHA), TO BHKOHYETBCA BHYTPilUHiH onepatop if.
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V pasi suKoHaHHS Oneparopa:

if (k==1) /* ymoma */
sum=nl; /* oneparop */

3MiHH2 sum Habyje 3HaYeHHs nl TiNBKM TOHi, KoM k HopiBHIoE 1.

BuyTpiwnim onepatopoM if moxe 6yTH AoBiNsHKIT oneparop Mosk C: oneparop-gu-
Pas, yMOBHHMIT ONIEPATOp, OIIEpaTop UHMKIIY YH OniepaTop nepexony. Skimo x Tpeba 3poGuTh
3ANEKHOIO Bill 331aHOI YMOBH TPYITy OIIEPATOPIB, TO iX 0OPMILIIOTS AK Oneparop-6nox:

if (k==1) { /* yuopa */
sum=nl; /* rpyna onepaTopis */
n2=2%nl;
flag=0;

3BEpHEMO yBary Ha BiICTYTIH, BHPIBHIOBAHHA T4 PO3CTaHOBKY RyoK. Jins untabensnocti
TmporpaMH BHYTpillHi onepatopn if ciia “BTorumosath”. Jlyxkik 610Ky TpeGa BHPIBHIOBATH
IO BEpTHKAN] 260 POITAMOBYBATH TAK, AK 1IC MOKA3AHO B MONEPETHLOMY NPUITANI.

Topunii if. Cumrakcuc nosHoi GOPMA onepatopa if HacTyMHHI:
if (eupaz}
onepamop_1
else
onepamop 2

3anexHo Bil 3HaYCHHS BUPa3y-yMOBH, 3aIIHCAHOTO B Y)XKaX, HaHHiT oneparop 3abesneuye
BUKORAHHA ab0 onepamopa_I, abo onepamopa_2, ane Hi 38 AKIX yMOB He GyAyTh BHKOHY-
BaTHCH 0GH/IBA OTiepaTopH. Onepamop_l BUKOHYETHCA, AKINO 3HAUCHHA BUPA3y HEHYIs0BE
(icTHHHE), 3 onepamop_2 — AKINO 3HAYEHHS BHPA3y XubHe (NOPiBHIOE HYMIO).
PoO3rIAHEMO NPUKNAA:
if (numb %2 ==0)
puts ("Uucno napse");
else
puts ("Umucno HemapHe");

Axino yMoBy onepatopa if 3MiHUTH Ha NPOTHMNEKHY, TO BHYTPILIHI ONEPATOPH CITin
nepecTaBUTH MictsiMu. [Torrepenuiil npHKiIan MOXHA 3a0KCATH i TAK:

if {(numb%2) /* vobro numb$2 t=0 */
puts ("UMcno Henapme");
else

puts ("Uncno napHe"};

3ayBarkiMO TaKOXK, IO B AesKUX BHITANKAX 3aMICTh OTIEPaTOpa if MOXHA 3aCTOCOBY-
BaTW YMOBHY OTIepaitito, 30KpeMa, AliA BH3HATEHHA NMAPHOCTi YHCAA MOXKHA BUKOPHCTATH
Ie i TaKy KOHCTPYKIIO:
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Buyrpimusi onepamop_1 i onepamop_2 oneparopa if MOXYTs GyTH NOBUTLHEMHE Olte-
PaTOpaMH MOBH, B TOMY 4HCITi IOPOKHIME onepaTopaMH 360 % GnokaMu, ki 06’ eaHyIOTH
rpymy onepatopis. Hanpuxiaz:

if (key!=0Oxlb) /* mamuckyra xnasima - me Esc */
Menu (); /* puxnuxaru Pysruin memo */
else {
fclose (infile): /* saxpurn $afin */
retura 0; /* aabepmnTH NOTOYRY $yHxuino */

BxnajgeHHA yMOBHHX onepaTopis. BuyTpilmim oneparopoM if Moxe GyTn Bia-
neunii if. Crannapr C-89 rapanTyBap MOMUIMBICTD 15 DiBHiB BKNAJEHHA, a CTAHAADT
C-99 36inbwns rubuHy BiageH:a Ao 127. [Ipote BemmKa KiAbKICTh BRIAZEHE 3aIUTyTye
nporpaMy i yCKNA[HIOE TIOWYK NIOMHIIOK, TOMY HA NPAKTHII PKO 32CTOCOBYIOTh FIHOHHY
BKJIaAEHB, Gibary 3a 10. OCKUIbKH onepaTopH if MaloTb A8i GopMu: NOBHY i HEMOBHY,
70 B Pa3i BKIARCHHA ONEPATOPIB MOKE BHHUKHYTH CHTYAILIS, KONH KOHCTPYKUiH if Gimb-
1me, Hik else. 3a NpaBliaMH 3aMOBYYBAHHA KOKHA e1se-4aCTHHA YMOBHOIO ONEpaTopa
OB’ A3Y€ThCA 3 HAHOMIDKIHM if. Km0 X else MOBHHHO BIIHOCHTHCH O OXHOTO 3 T0-
nepeanix if, TOTpea 3acTocyBarH Qirypui Aykk { }, mo6 BuinaTA B GNOK DONEpemio
onepaTopHy YacTHHY. HabesieMo ABa MDHKUTAIH.

/* Tpuxnag 1. Brnagemus ymonmax oneparopis */

if (e>b) /* sosuimmin if */
if (beg==0) /* exnagenmit if */
max=c;
else /* Bim Bxnamenoro if */
max +=cz
else /* Bin sommimnroro if */
if (beg==0) { /* Bxnagenui menoeHup if */
max= {c+b}/2;
c=b;

}

/* Dpuxnan 2. BRnNAZeRHd YMOBHEX omepartopis */

if (c<=Db) { /* sopuimnift if */
if (beg==0) { /* pBrnanewuyt senomHuir if */

} else /* eim somuimssore Lif */
if (beg==0) /* sxmagenudr if */
max=c;
else /* Bin mxnapemoro if */

max +=¢;




[image: image81.png]O6uzapa pparmenT nporpamMe peanisyioTs oaHaKoBi Ail. 3mida Bnpasy ymoem B 30-
BHIIHBLOMY OnepaTopi if y NpuKIani 2 Ipuasena A0 HeoOXIAHOCTI BBEACHNS JONATKOBEX
DIrypHIX TY>KOK, SKEMH OXOTLIIOETECS BKTAZSHHH HenoBruH 1f. e i Kyok KOHCTPYKLis
TIEPIIOrO else NOB’A3yBANach GH 3 YMOROIO beg==10,a HE 3 YMOBOIO ¢ <=b, 5K LHOTO
BHMarae 3aj(aga.

6.2.2. Onepartop BuGopy switch

Lleit onepatop YacTo HA3HBAIOTE nepemuxayes. Bin npuanagerii any snGopy ogHOTC
3 ANBTEPHATHBHAX BapiaHTIB Y pa3i posramyskeHHA IPOUECY PO3s’I3yBaHHA 3aa4i. 3aranpHa
CTPYKTypa oneparopa switch Taka:

switch (eupaz) {
case xowem_I: onepamopu
case Kowcm_2: onepamopu
case koHem_k: onepamopu

default: onepantopu
1

Bupas, 3anHcaHuii B 3arofioBKy switch, Moke GYTH LOBIMbHMM BUpa3OM, IO MAE
ninowucnose 3HadeHHs. KoxxeH BapiaHT BHGODY NOYMHAETBC CIy)GOBHM CIOBOM casé,
33 AKHM BKA3YETBCA Kowcmanma éubopy (iHWa Ha3Ba — mimka) IaHOTO BapiaHTa: kowcm_I,
xonem_2, ... kowem_k. MiTKH MOXyTh GyTH KOHCTaHTaMn a00 KOHCTAHTHHMH BHPA3aMu,
IO MalOTh LITOYHCIOBE UM CHMBONLHE 3HayenHs. [lopamok 3samucy sapiaHTiB BHGODY
DOBiNLRUI, aste 3HAYCHHA BCiX KOHCTAHT BHGOPY noBunHi 6yTr pisHuMn, OcraHHA BiTka
onepatopa switch, ik NOIUHAECTHCA CTYKOGOBUM clToBOM default, He € 0GOB’A3KOBOIO.
V xinni oneparopa BuGOpY 3amiCyeThCs NMpaBa dirypHa Jyxka }, Micas axof 3HaK ;
He CTaBHTBCA.

Oueparop switch BHKOHYE HACTynHi Aj
1) OGYMCITIOETBCS SHAYEHHA BIpAsY, AKUi Kepye BuGOPOM BAPIaHTa NPOSOBKEHAA NPOLECY

BHKOHAHHA NPOTPAMH;

2) e 3HAUSHHA MOCTIZOBHO MOPIBHIOETECA 31 3HAYEHHAM KOHCTAHT BUOODY: xomem_i,
xonem_2, ... xonem_k — fokw e Oyae 3uaiieno Bianosiany KoHCTaHTY;

3) Ao 3HAMACHO BApiaHT, KOHCTAHTHA BHGOPY AKOTO 30iracThCA 3i 3HAUCHHAM BHpa3y
8HE0PY, TO BUKOHYIOTECA OHepamopy LbOro BapiaHTa i BCi HACTYTIHI BHY TPILIH] ONepaTopy
switch;

4) AKIIO 3HAYEHHA 6upazy He 30IraeThCA 3 KOMHOIO i3 KOWCTAHT BUOOpY, 8 1O CKmaxy
switch BXOIHTE ATBTEPHATHBHNI BapiaHT default, TO BUKOHYIOTBCA onepamopt UOIO
RapiasTa;

5) AIKHIO %K B ONEPATOP] HEMAE MITOK, AKi 30IraloThCA 31 3HAYSHHAM BUpasy BROOPY Ta BIACYTHIA
BapiaHT default, To KOAHHI i3 BHYTPIUIHIX ONEPATOPIB HE BHKOHYETLCA, 8 KEPYBAHHA
TMepeaAcThCA HACTYNHOMY 3& switch omeparopy.
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/% Tommnga B 3amaci onepatopa switch */
R T e

#include <stdio.h>
int main(void)

int key:
printf ("HaTucuire omuy 3 xnamim: A, B ao C - ");

key =getchar(); /* aunrysaman campona */
switch (key) {

case 'A': printf ("\tKmasima A. \n");

case 'B printf ("\tKnapima B. \n");

case 'C printf ("\tKnaeima C. \n"};

default: printf ("\tXmbua xnasima! \n"); -
}
return 0;

TIpuiian BHKOHAHHA:
HarucxirTe omHy 3 xnasim: A, B abo C - B
Knapima B.
Knasima C.
Xubua xnapima!

Hasenennii npHian imoctpye ocobmiBicTs onepatopa switch: Ticim suGopy papian-
Ta PO3raNy’KEHH BHKOHYIOTHCA ONEPATOPH JAHOTO BapiaHTA ii ONMEPATOPH BCiX HACTYNHHX
BapianTiB. ¥ Giabmocri 3aja4 (30KpeMa B Hamiii MporpaMi) BHKOHAHHA BCIX ONepaTopis €
TOMIIKOBHM, TPeGa oG BIKOHYBATHCH T1TbKM ONEpaTopH BAOPAHOT BITKH POSTaTyKEHHA,
TlepepsaTh BUKOHAHHs OTIEPATOPIB TiNla switch MOXHA ONEPAaTOPOM epexody break, AKHi
fiePeLac KEPYBaHHA HACTYIIHOMY 32 switch omeparopy. OTxe, B MoNepeHbOMY NPHKCTAN]
oneparop switch Tpefa 3alHCyBaTH Tak:

/* Tpasunsumit nammc omepatopa switch */
switch (key} {

case 'A': tKnasima A. \n"); break:
case 'B': tKnasima B. \n"); break;
case 'C': printf ("\tKnasima C. \n"}; break;
default: printf ("\tXubua knasima! \n");

Teniep pesynsTaTs BHKOHAHHA IPOTPaMH GYNYTh TPaBHII-HUMH:
nepuuii meent:

HarucHiTh onmy 3 xnasim: A, B abo C - B
Knapima B.
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HarucmiTs oMy 3 xnasia: A, B abo C - M

Xubua xnaeima!

3ayBaXHMO ¢ pa3: 3a BiACYTHOCTI OnepaTopiB nepexony (break, return, goto)
m BinGYBa€TLCA MOCIIIOBHE BUKOHAHH BCIX BHYTPILIHIX ONEPATOPIB switch, noTMHa-
1044 3 BHGPaHOT BITKH posramyxenHs. ToMy KOkHa 3 ATBTCPHATHBHHX NocTizosHOCTel
OMNepaTopip HalfgacTille 3aBepUIYETECS ONEPaTOPOM break.
Posrnasemo npuknan GpparmenTa nporpamu, 0 BAKOPHCTOBYE ONEPATOp switch My
BHBC/CHHA HANMEHYBAHHA [QHA THXHS, 33IaHOTO iIMEHOBAHOKO KOHCTAHTOMW 3 Mepeniky
wdays.

/* Busemenma sravemms smimmoi nepemiromoro Tumy */

enum wdays {Mon=1, Tue, Wed, Thu, Fri, Sat) day;

int period:

PN /* nomepesmi gii */

day~period% 6+1;

printf (" et neme -

switch (day) { /* puonavueHHs OHs TumHa */
case Mon: puts{"noxeminok"); break;

case Tue: puts("BiBTOpOX"); break;
/* anmarnoriumo Ans iHmmx AHiB THRHS */

case Sat: puts{"cybora"); break;

Koxna BiTKa posralyxeHHa B HABECHOMY switch 3aBepMIyeThCH ONEPaTOPOM
break. Xoua B OCT2HHBOMY BapiaHTi (case Sat) omeparop break He € 0GOB’3KOBHM,
HOTO BBEACHO HA BHIOAZOK RONOBHEHHS Switch iHIMMM BIiTKaMM (HANPUKIaA, case

Sun 4u default).
HacTynsuii IDUKIa] AEMOHCTPY€E BHKOPHCTAHUA BIACTHBOCT] HACKDI3HOTO BHKOHAHAA

BHYTPIIIHIX OnepaTopie switch. V HaBeneHOMY (GpPArMeHTi MPOrpaMM 3aJeKHO BiJ 3Ha-
9EHHA IMIRHOI file number 3aKPHBAIOTSCA ORMA, NBa ab0 TpH daiinm.

/* BEEOPHCTAEMA HaCKpPisEOTO BiKOHaMNs omepaTopls switch */
int file_number; /* xinpkicrs pinxpurux damnie */
- /* nonepepsi ali */
switch (file_number) {
case 3: fclose(ftmp);
case 2: fclose(fout});
case 1: fclose{fin);

Y pasi, axmro 3minna £ile_number Mae IHAYCHAA 3, TO MOC/IIOBHO 32KPUBAKOTECA
Bei Tpu dadinn: ftmp, fout Ta fin, AKMIO 3HAYEHHA file_number AOpiBHIOE 2, TO
33KPUBAIOTECA ABa aiimi: fout Ta fin, iHAKINE 3AKPUBACTHCA TUTBKH fin.




[image: image84.png]BryTpimmiMu oneparopamit switch MOXyTs GyTH ZOBUNBHI OBEPaTOpH, 30KpeMa
MOXH2 BKJJATATH OHH Onepatop BHGOpY B IHWMA. Y NojanoMy Hikde OPHKIa/] 30BHIM-
Hiil OnepaTop switch Ma€ TPH ANETEPHATHBHI BITKH, BHGOPOM AKX Kepye SHAYeHHS
yHkuii menu (). Jlo cKIaLy ONepaTopiB papiaHTa case 3 BXOAMTb BKIAAEHHI ONIEpaTop
Bu6OpY, Ain AKOTO 3ANEKUTH Bij HATHCHEHO! KOPUCTYBAYEM KIIABIMN,

/* Bxnajemsa oneparopim switch */

switch (menu()) [ /* Bubip vepes gymxuin menu() */
case StartGame(); break;
case PauseGame(};  break;
case 3:
rept: printf ("[ponoemurs BMKOHaHHR? Y(rax}/N(mi) - ");
switch (getchar()) { /* uaTvcmeno xnasimy */
case 'Y': case 'y': PlayGame(); break;
case 'N': case 'n': exit(D);

default: goto rept;

3BepHeMO yBary, IO BapiaHTH BKJIA/ICHOrO ONEpaTopa switch 3rpynosasi no asa (ix
moxe GyTH B rpymi i Ginbire). Koxkua rpyma Mae cniibHy omepanopsy sacTuHy. Ilepii asa
BapiaHTH BIIAZICHOIO switch 3aKiHMYIOTBCA ONEPATOpoM break. sxmit 3ale3nedye nepexin
¥ 30BHilIH{# onepatop BiGopy. BapianTh, no3HayeHi KOHCTaETaMG 'N' Ta 'n', MiCTATH
OJMH BHYTPIMIHiH oneparop — BHKIAK QGyHkuii exit (), aKka 3asepurye poGory mporpamu.

6.2.3 3aBepweHHs po6oTu nporpamu cyHkuico exit()

TlpanarigHo synHHUMOCh Ha GyHKUIT exit (), AKY YACTO 32CTOCOBYHOTE Y TIPAKTHYHHX
nporpamMax. IIpu3Havyents exit () — 3aBeplleHHd poGOTH BROTPaNHT HEIANEKHO Bill TOTO,
9B faHa QYBKLUIA BUKTHKAETECA 3 main(), un 3 inwol dyrsail mporpamu. Ilpn oMy
ABTOMATHYHO 3aKPHBAOTECA BCi BIAKPHTI B ITporpami Gakiny, odmmarotses GydepH noTokis,
3BIILHAETHLCA BUAUICHA AMHAMIYHA TIaM’ ATb TOWO — 5K | NPH 3BEEAHAOMY 3aBepileHH] poGo-
TH niporpamu. [l BHKOPHCTAHHA exit () 0 MpOrpaMk TPeSs mAKMOHTH CTAHAAPTHKI
3aronosHuil paiin <stdlib.h>.

DyHKnig exit{) Mac ONMH NapaMeTp WINOrO THNY, MO 3a7ac 3HAYCHHS, ke Gyne
Tiepenase ONepaLiiiHiA cHcTeMi Mic/ 3aBepmIeHHs poSoTH mporpaMu. SIkmo Qynkuis Bu-
KIHKA€TBCS 3 IAPAMETPOM EXIT_SUCCESS (a0 0), TO lie BKaZy€ Ha HOPMATBHE 3aKiHUCHHS
POGOTH OpOrpaMHu; BCi iHILT 3Ha9eHHA UBOTO NapaMerpa (30kpenma EXIT_FAILURE aGo 1)
CHTHAN3yI0Th PO aBapiline 3apepIenns nporpamu. MakpokoHcTauTH EXIT_SUCCESS
T2 EXIT_FAILURE 3aleKnapoBaHi B 3aT0NOBHOMY daitni <stdlib.h>.

30ebiNbWOro oNepaLifHi CUCTEMU ITHOPYIOTL JHEMERHA, AKe ROBEPTAE NPOTpama nicna 3asep-
@ wenHs, Npote MOXHa 3aGeaneunTi anania LUsOro 3HaueHHs Ta BIANOBIAHY peakwilo cueTemu.

3okpema B koMaHAHWX bat-painax MS DOS Takui anania MOXHa 30IRCHIOBATH YEpe3 OnepaTop
if errorlevel.
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Moga C miarpyMye Tpu opMu onepamopie yukry, AKi NPUREATO HATHBATH 33 TX KITIOYO-
BHMH CIIOBaMK: oneparop for, onepatop while Ta omepatop do-while. Yci Tpu ome-
ParopH TIPH3HAYEH] 1A GaraTopasonoro (LHKIITHON0) BUKOHAHKA 3311aHOT0 HaGopy Mif.

6.3.1. OnepaTtop for

Oneparop for mosi C — e NOTYRHAH ONEPATOP 3 APOKIMA HYHKIIOHANEHUMI
MOMJTMBOCTAMY, 10 Ja€ 3MOTY eeKTHBHO 3anporpaMysaT GinbulicTs BuAiD UKKTINAKX
nponecis.

Cuuraxenc oneparopa for Takuii:

for (eupas_l; eupas_2; eupas_3)
onepamop

TYT 6tpa3_I — BCTAHORIMIOE MIOYATKOBI 3HAYEHNA 3MIHHUX ITMKITY, HOTO HA3HBAIOTH BHPA3OM
iHiLiamisawii; eupas_2 ~ 3a1ae yMOBY BHKOHAHHJ LHKIY, flOT0 Ha3MBalOTh BUPA3OM YMO-
BY; 6upa3_3 — BHKOHYE 3MIHY 3HaYeHDb 3MIHHUX UMK, HOro Ha3HBAIOTH BUPa3OM iTepaitil
(npapocty); onepamop — NOBINLHII ONEPATOP MOBH, B T.4. 610K, AKWii 3aMac Aii, mo MawoTh
BHKOHYBATHCE KiflbKapa3oBo, HOro Ha3HBAIOTh MifoM YuKay.
Onepatop for NpamIOE HACTYTIHAM THHOM:
1) oGuncmoethes supas_l, sKiii 32CTOCOBYIOTH, 106 HAAATH 3MIHHHM IHKITY [OYATKOBHX
3HATEHE;
2) oGAHCITIOEThCA SHAYEHAN 8upasy_2, TOGTO NMepERIPAETECA YMOBA BHKOHAHHA LMKAY;
3) AKiLio 3HAYCHHA supasy_2 NOPIRHIOE HYMO (YMOBA XHOHA), TO BHKOHAHHS LMKITY 33Bep-
DIYETHEA | KEPYBAaHHS IEPENACTHCA ONEPATOPY, HACTYNHOMY 33 for;
4) AKINO 3HAMCHHA gupasy_2 HEHYIHOBE (YMOBA CIPABIKYETHCA), TO BAKOHYETBCS OTIEPATOP
Tina uuioty (e Moxe GyTH rpyna ofiepaTopie, 06’ eaHaHa B 610K);
5) oBuMCMOETBCA 6upaz_3, AKHE 3aCTOCOBYIOTS A% 3MiHH 3Ha9eHb NIAPAMETPiB HUKIY;
6) einGyBacThcs Ge3yMOBHHUIA lepexia fo Kpoky 2.
HagegeMo npuEazy BUKOPHCTAHHA ONEPATOPa LMKY for A BHBEACHHA Tabmumi
KBanpartie i KyGis HaTypamsuux yhcen i 35 no 55.

JARARREARRRARARERAE AR IR AR R EAARR R RN R RRI R R kAR HAN ]
/* Tabnums keagpaTis 1 xy6ls maTypanerux wncen Bim 35 R0 55 4/
A AR S

#include <stdio.h>
int main{void)
{
int n;
printf (" n n*n n*n*n \n"); /* manxa vabmmui */
for {n=35; n<=55; n++)
printf ("%4d%8d%91d \n", n, n*n, (long)n*n*n};
return 0; i




[image: image86.jpg]Pe3ynbTaT BUKOHAHHSA:
n n*n n*n*n
35 1225 42875
36 1296 46656
37 1369 50653

54 2916 157464
55 3025 166375

TlapameTpom nuKTy B HABEICHOMY IPHKIIA/ € 3MIHHA n — HATYPANLHE YHCIO, UIs AKOrO
0GYMCIIOIOTHCA 3HAYEHHS KBAApaTiB i Ky6is. Bupa3 ininjanisauii (n=35) Hagae n noyarko-
BOro 3HayeHHs. Jlami nepeBipAeTCsA BUPa3 yMOBH (n<=55), OCKiILKH BiH CIIPABIKYETHCA, TO
BUKOHYETBCS ONEPATOp TLTA UHMKITY, AKNi BUBOIUTH Ha €KPaH NaHi NepIioro pajka rabnuui.
Tlicas uporo oG4KMcIOETECA Bpa3 iTepati (n++) i 3MiHHa n HabyBa€ HACTYTIHOTO 3HAYEHHA.
3HOBY MepeBipAECTLECA YMOBA i Mpolec NosToploeThea. Komu micas 4eprosoro 36inbimeH s
3HAYEHHA N TEPEBHLIATH 55, BAKOHAHHA LAKITY 3aKiHIyEThCA.

Jlnst o6umcaeH s 3HAYeHb KBAAPATIB i KyDiB 4hcna n y MporpaMi BUKOHYETBCA BO- i
TpHpa30Be MHOKeHHS wimnx uncen. Taki onepauii mos’a3ani 3 HeGe3NEeKO0 NEPEBHILEHHS
TPAHUYHHX 3HaYeHb LiNOTO THITY i BHMAraioTh NOCKIeHOT ysary. Jiis 3a/1aHoro Jiamasony
3HaueHb n (35..55) 3HaYeHHS BHPasy n*n HE NEPEeBHIIYIOTH BEPXHIO MEXY THIY int, a
3HAaYeHHA n*n*n € O6UTbIMMI3a INT_MAX, TOMY ONEPAHH LLOIO BHPA3y MEPE MHOKEHHAM
NepeTBOPIOOTLCA 10 THIY long. Y MporpaMi BAKOPHCTAHO BHPa3 (long)n*n*n, B AKOMY
AIBHE NEPEeTBOPEHHS THITy 3a3Ha4eHe TUIBKH 1A Tepiioro onepanaa. HacTynni oneparny GynyTs
EPETBOPIOBATHCH ABTOMATHYHO, OCKLIEKH aCOLIATHBHICTS OMepartii MHOKEHHS 3/1iBa HAMPABO.

TlouatkoBy yacTHHY oneparopa MKy for(eupas_I; eupas_2; eupas_3) Ha3uBaOTH
3azonoexom yukny. TTic/s 3aroNOBKA 3HAK ; HE CTABNATH (KPiM BUIA/IKIB IOPOXKHEOTO ONepa-
Topa, 1o AKuii MOBa iiTiMe maii). Beepe/nHi 3arolloBKa ; 3aCTOCOBYFOTH /1 BIIOKPEMICHHS
Mix co6010 TpBOX cKianoBnx Bupasis. KokeH i3 Bupasis: eupaz_I, eupas_2 i/a6o eupas_3
mMoxe GyTd BicyTHIN, ane 3HaK ; BKasyeThes 06oB’askoBo. Hanpuknan, y nomepensii
nporpami MokHa GyJ0 BUKOPHCTATH TaKy KOHCTPYKI{iO:

int n=35;
for (; n<=55; n++)
printf ("%$4d%8d%91d \n", n, n*n, (long)n*n*n);

a60 Oprani3yBaTH LMK HACTYTIHUM THHOM:

int n=35;

for ( ; n<=55; ) {
printf ("%$4d%8d%91d \n", n, n*n, (long)n*n*n);
n++;

V [BOX OCTAaHHIX MPUKIajax iHimianisamis n BHKOHYETHCS MEpEN LUHKIOM, TOMY B
3aronosky for iminiamizauiiiumii BHpas BincyTHii. Y qpyromy mpukiaji ONMyLEHO TAKOK
BHpa3 iTepallii, a HApOIIYBaHHA n IAIHCHIOETHCA B TiAi uuKsy. 3a HaouRicTIO OGHABI Bepeii




[image: image87.png]oneparopa £or 3i CKOPOYCHHMM 3arONOBKOM LKy HOCTYNAIOTHCA MEpUIiii, B AKii BHKOPHC-
TAHO UMKN for 3 MOBHHM 3aTONOBKOM.

Ocrasnifl IPHKTAN ACMOHCTPYE T. 38. GE3KOHEUHNUH LM, B AKOMY BiICYTHA yMOBa
saBepments. L{o6 nepeprari poGoty for, KONH n AOCATHE IPAHAYHOTO 3HAYEHHS, B TIlO
UMKJTY BBEJIEHO ONeparop break.

int n=35;
for (: i) { /* Gesxomeunndt uuxn */
printf ("$4d%$8d%91d \n", n, n*n, {long)n*n*n};
if (+4n>55)
break;

PO3IIAKEMO 111¢ Oy TTPOrPaMy, AKa BH3HAYAE CYMY 34aH0T WienoBol nociosaoCTi:
3+9+27+81+..+3Y,

JEERAXERERR KR F IR IIARHARERRA SN KR ARIA IR R A xR AR AR Ak ]
/* Ofuucmemms cym pamy: 3+9+27+...+3. Baplamr 1 +*/
JERAR AR AR RA AR R REAREE K ARSERAEERR R RAHAA AR ]

#include <stdio.h>
int main(void)

ro
int m;
long num, sum;
num=3;
sum=0;
for (m=1; m<=15; m++) { .
sum = sum+num;
num=3*num;
}
printf ("Cyma = %ld \n", sum);
return 0;

PesynsTar BuKOHAHHA:
Cyma = 21523359

T{MKT HABEEROI TIPOTPAMH MAE TDH IAPAMETPH: hum — IHCIO-A0NAHOK, Sum — CyMa
€NCMEHTIB PAAY | m — HOMep JoNaHKa. IHinianisaniio m BMKOHAHO B 3aronoBKy for, a
initiamizaito num Ta sum — nepex naknom. HapollyBaHHA m BHKOHYETBCS B 3arOfoB-
Ky LFIUIY, 3 3Ha9€HHS 3MiHHOI num 36imbmyeTses B Tim uKmy. 3pyumiile, KOMA BHpasH
ininianizanii SMiHHHX DHKTY T4 iX iTepaniifAnX 3MiH 3i6pani pasoM. VY 3aromosky for ue
MOXHa 3poGHTH 32 IOMOMOr0IO onepanii “xoma

Onepanis “koma”. Onepalif MOCAIAOBHUX 0GUNCIEHD, Ka TO3HATAETHCA 3HAKOM
(1i Ha3ea — *‘koMa”), Ma€ HaifHIDKHIA npiopuTeT cepen yoix onmepauii Mosn C. Bona npusnasena
Junst 06’ eAHAHHSA NEKUTBKOX TOCITIIOBHO 3aIMCAHKX BUPasiB (MiIBHpasie) onepatopa for B




[image: image88.png]oMM 2arambeni Bupas. Onepallis “koMa’ rapaHTye, Mo iABApasH GynyTs ob4HcmoBaTHCS
TIOCHiA0BHO 3/1iBa HANPaso.

3 BHKOPHCTaHHAM onepalii “KoMa” NoMepeaHio NPOrpaMy MOXHA 3aITHCATH Tak:
JAEERERE AR EE R AR KA ARE RIS ERAERRAKRERRK KRR LR ERAN ]
/* ObumEchneHHAa CcyMu DARY: 3+9+427+...+3'". Bapiaur 2 */
JRARER AR AR A AR RHA AR EA AR RA A RRARERAARERRAATE AR SRR ]
#include <stdio.h>

int main{void)
{
int m;

long num, sum;
for (num=3, sum=0, m=1; m<=15; num*=3, m++)
sum +=num;
printf ("Cyma = %1ld \n", sum);
return 0;

Y 3aronoeky for omepamia “xoma” o6’€NHY€ TPH MinBHpasH BHpasy imiuiamizamii:
fnum=3, sum=0, m=1)=>supas_I, a y Bupasi iTepauii “xoM010" 1108’ 432HO ABa NiABMpPAsH:
{num *= 3, m++)=>eupaz_3.

SIKnio Ao BUpa3y iTepanii A0y aHTH e i Bupas HAPOLYBAHHA CYMI1, TO onepatop for
MOXKHA 3AMHCATH, RAOPUKNIAL, TaK:

/* &parMenT OSTMCNEHHA CyMM DRRY: 3+9+27+...+3", Bapiamr 3 ¢/

for (m=l, num=sum=3; m<15; num*=3, sum+=num, mi+)
*

CHHTaKCHIHO Leif onepaTop miNkoM NpaBiIbHKH. Peaynsrar Hore BUKOHAHHA JACTH
3HAYCHHSA CyMH sum=21523359, W0 NOBHICTIO 36iracThCA 3 pesynbraraMi poboTH ABoX
moNepeAHiX BapiaHTis mporpamu. IlpoTe 3a HAOUHICTIO OCTAHHIiT omepatop for € Hail-
riputum, 60 BE BHAUILE OCHOBHOTO NMPH3HATCAHA LHKIY — o6IMCIeRHs cyMH. OCKimbin
Qnepauiio sCIMENICHHES CyMn Sum+=num BBEICHO Y 3aTONOBOK £0¥, TO ONEPATOPIB ¥ Tini
THKTY He 3aNAUIMI0CH, 8 CaME TiNO TIO3HAYAEThCA TIOPOKHIM ONEpaTOpoM ; (38 CHHTAK-
CHCOM for 3aBKIM NOBUHCH MATH ONEPATOP Tila MMKLY). 3HAK ; MOLIALHO 3aMHCYBATH
B OKPEMOMY PAIKY NpOTpaMH (AK y HABEZAEHOMY NPHIKIAL), 106 Bi3yallbHO MiAKPECTHTH,
(O BHYTPIUIHI ONEPATOP LMKITY TIOPOAKHIH.

3BepHeMo yBary Ha MOPAIOK 3aImHCy TPHOX MiIBHPasis Bpasy itepauii. Onepanis “xoma”
3a6esneyye iX MOC/IZOBHE BUKOHAHHA: CHOYATKY num*=3, NOTIM sum+=num i OCTAHHIM
BUKOKYETECH m++. Llelt MOpsKoK BiAPIsHAETECE BIK NOPAAKY Aif, WO 32CTOCOBYBABCH Y
JBOX MomepenHix BapianTax nporpaMi. Tomy B TpeThOMY BapiaHTi for 3MiHEHO BHpaIn
imiuianizanii Ta yMOBH BHKOHAHHS [IHKJTY.

HaitgacTime nOMUNKOBHMH GyBatoTs CaMe rPasmyHi yMosn MiiB. [loTpiSHo 3amxau
YBIKHO NIEPEBIPATH, YK NOYATKOBI 3HAYCHHA, YMOBA Ta iTepauiitii mpupocTu cTporo
OXOTLIOIOTH YBECH 3a/laHMH IanasoH IHaYeHD NapaMeTpis HHIoTy.




[image: image89.jpg]Brnafenns uukiiB. YV 6arathox MporpaMax y Tili WMKIY JOBOXHTECH OPrani3oByBaTH
BHYTpitmHi wkivmi gii. Taki uukmn HasueatoTs ekradenumu. HacTynna nporpama BUKO-
PHCTOBYE BKIA/ICHHS LMKIIIB /ISl BUBEICHHS HA SKPaH MpaMilKu mitep.

P T T e ——

/* Tobyposa nirvepmoi mipamigm */

JARAERRA AR A RARREREARAERA AR E R

#include <stdio.h>

#define RMAX 8 /* mucora nipamign */

int main(void)

{
int row, left, right, pos;

for (row=1l, left=right=RMAX; row<=RMAX; left--, right++, rowt+) {
for (pos=1; pos<left; pos++)

putchar (' '); /* sumepemua cumsona npobiny */
for ( ; pos<=right; pos++)

putchar ('A'+row-1); /* pumegenns nitep pagka row */
putchar {'\n'); /* nepexin mo HoBOro paaxa */

return 0;

Pesynsrar BUKOHAHHS:

A
BBB
cceee
DDDDDDD
EEEEEEEEE
FFFFFFFFFFF
GGGGGGGGGGGGG
HHHHHHHHHHHHHHH

'Y HaBeneHiit porpami Kepyro4MM TapaMeTpoM 30BHILIHBOTO LMKIY € 3MIHHA row,
3HAYEHHS AKOI BiANOBiZac HOMepy psnka BMBeleHHS. 3MiHHI left Ta right 3amaoTh
HOMEPH MO3MUIN TIOYATKY | KiHus jitepHoro psaka. Ilouarkoso Boru 36iraiotscs, 60 B
TIEPLOMY PSIKY BUBOXHTHCS TLNbKH OAMH CUMBOIL. T1ic/s BUBECHHSA KOXKHOTO pika left
3MEHIIYEThCA, a right 3pocrae Ha 1. Tino 30BHILHLOTO Omeparopa for CKIagaeThes
3 BOX BKNANEHHMX Oneparopis for Ta oneparopa BHKAMKY (yHKLi BUBEACHHA CHMBONA
HOBOTO psika putchar ('\n'). Buytpimmsi oneparopu for (opMyiOTh Ha eKpaHi pALOKX
niTep: NepuINii BiATBOPIOE I104ATKOBI IPOGLIH, a APYTHA BUBOXHTS (MOYHHAIOYH BiXl MO3H-
nii left 10 mosmmii right)iTepy, fKa BinmoBigae HOMepy psaka. Bupas 'A'+(row-1)
3aj1a€ JTiTEpy, KOA AKOI Ha row-1 OinbLUMii 3a KOX miTepu 'A’.

TlonepenHio Mporpamy MOXHa JEII0 CKOPOTHTH, RKIIO JUTS BUBEACHHSA PAIKA 3aMiCTh
JBOX BHYTPIlUHIX OnepaTopis for BHKOPHMCTATH OJMH i 3aCTOCYBAaTH YMOBHWi{ BUpa3 i
Bubopy cumBona, skui Mae Gy BimoOpaxenuii: npobin un 3anana mitepa. Peanisysartn




[image: image90.png]TaKe BUBEJICHHA MOXKHA AK 9epe3 GpyHKNII0 putchar(), TaK i yepes GyHKiIO printf():
for (pos=l; pos<=right; pos++)
printf ("8c”, pos<left ?' ': 'A'+(row-1)): /* Bubip cummona */

'V pasi BKITAREHHA ONEPATOPIB WUKITY CILIA 0G0B’ 3K0BO JOTPHMYBATHCH NPABHN BIACTY-
niB i BUpiBHIOBaHb, Ge3 AKHX SUTaGeMBHICTD MPOTPaMH Pi3KO MOTIPUIYETECA. BLIBINICTE
komuinaropis C NPaKTHYHO He 0GMEXKYIOTh MIKOKHY BIIANCHNS, ane ABANI3YBATH i HANAro-
DKyBaTH UMKNY 3 AECATKAMH BKIAACHD HAATO CKIaaHe. Kpawe suninuri oxpemi sactem
UHKIHOTO mpoLiecy B QyHKI|T 41 33CTOCYBATH KNI ATMOPHTMH T2 CIOCOOH IPOIPaMyBAHHS.

BuyTpimne orosowrennn napametpis for. Crangapr C-99 Hanas A0AaTKOBY MOMUTH-
BiCTh /N5 OMEPATOPiE for — oMM 260 JIEKLTLKA NIAPAMETPIB for MOXHA OTONOUIYBATH Y
Bupa3i iiuiamizanii 3aronobxa muwry. Taki sMinHi GyIyTs JOKANEHIMY SMIHHHME LBKILY,
TOOTO ix MOXHA BHKODHCTOBYRATH TifIEKH B MEXaX IaHOTO for.

BHyTpillrH] orosomeHHs 3MiHHIX Lykay A03poleni B C++. Ilporpamics vacTo 3acro-
COBYHOTS iX, KOJH /U141 OPT2Hi3alil LMIUTY TpeGa BBeCTH THMIAcOBY 3Mikny. Tenep ue moxHa
POGHTH i B CHCTEMaX NporpaMyBaHHs, o peanisylors C-99,

3anncana paiti mporpaMa BUBONMTE Ha expan Habip cuMBonis ncesorpadyiky 3 apyrol
nonosunn ASCII-Tabumui. Lfi cHMBOMM 3aCTOCORYI0TE As GOPMYBAHHES PaMOK, TabnHI,
MEH!0 Ta IHIHX HeCKITa KX rpadiMHIX NOGYZIOB ¥ TEKCTOBHX PeKHMAX POGOTH BilEOCHCTEMH.
Tlapamerp ch y nuin for OrolloMIEHO K BHYTPIMIHIA DapaMeTp UHKNY.

JRREEEE AR AR R R X RHERHE R A AR I A AEHEEKEII R RAFHE AR |

/% BuBegemna cuMBoOni®s ncesmorpadizm ASCII-Tabmani */
JEEEE R R AR EE AR HAE RN ERRAHEARRE A EEHERN AR HER ]

#include <stdio.h>
int main(voigd)

printf ("\t\t\t CumBorm ncesporpadiru: \n");

for (int ch=176; ch<=223; ch++) /* enyrplume oronomenna ch */
printf ("$c (%3d) ", ¢h, ch};
return 0:

PesynbTar BHKOHAHHS:

Cyvmponm ncesporpadixm:

%azey B amn §178) | (179 { {180) 4 (181) 4 (182) q (183)
1 (184) 4§ (185) | (186) g (187) 4 (188) ¥ (189) 4 (190) 4 (191)
L (192) L (193) ¢ (194) } (195) — (196) + (197) F (198) | (199)
L (200) § (201) £ (202) § (203) F (204) = (205) % (206) £ (2¢7)
L (208) £ (209) g (210) L (211) b (212) g (213) g (214) § (215)
+ (216) 4 (217) o (218) W (219) g (220) [ (221) | (222) W (223)

noweHoT Bcepeauti oneparopa for, € 6nok, B AKOMY POITAWOBAHWIA Lest aT3saTap (BNOKOM
Moxe ByTH i yce Tino coyrkuil). Tomy Taky 3MIHHY MOXHA BMKOPUCTCE,E S 22 sesamu for
A0 XIHUSA NOTOMHOTO Groxy.

j PeankHo B nporpamax, BigkoMninkosakux y cepenoauiyi Borland C, ofinacmo £ aMiHHOT, oro-
X




[image: image91.png]6.3.2, Oneparop while

Tumum BunoM onepatopa uukny Mo C € oneparop while, 010 Ma€ TakuH CHHTAKCHC!
while (eupaz)
onepamop

TYT eupas— NORINBHUI BHPA3, 0 33/a€ YMOBY BHKOHAHHA IHKITY; OHepamop — AOBLIBHME
oneparop Mosn (30kpemMa GNok), o GopMye Tino uMKIry.
OneparopoM while BHKOHYIOTBHCA HACTYIIRI Aii:
1) oBuicMOETbCS 3BaYEHNS 6upagy, TOBTO NEPERIPAETHCA YMOB BHKOHAHHA UKKY,
2) AKIUO 3HEICHHA Supaszy ROPIBRIOE HyRIO (YMOBa XHOH2), TO BAKOHAHHA UHK/TY 3aBEPIIY~
€ThCs i KepyBaHHs NEPeACTECA ONEPATOpY, HACTYTIHOMY 33 while;
3) AKTLO 3HAYEHHA 6upasy HEHYThOBE (YMOBA ICTHHHA), TO BUKOHYETHCH OHEPATOp Tila
MRITY;
4) pigfyBacTsCst NOBEPHENHs 10 11. 1 A4 HACTYIHOI NEPeBipKH YMOBH BUKOHAHHS KTy,
HapeieMo MpHETaz hparMeHTa HPOTpaMi, B SKOMY OEpaTop while BMKOPHCTOBYETLCS
JU1% MPOTTYCKY TIOYATKOBHX NIPOGIIBHHX CHMBOMIB Y PANKY, AKHH BBOAMTECH 3 KIIABiaTypH.

/* Dpomyer mpobinsmux cummomls */
int symb=" °;
while (symb==' *}

symb = getchar(); /* aunrysamHa cumpona */
printf ("Mepmmit cumBon crnosa - %c\n", symb):

Tlepex novaTKOM LMKY 3MIHRIH Symb NPHCBOEHO 3HAYCHHS CuMBona npoGiny ' °,
TOMY Nepia NepeBipka YMoBH while CHpaskyeThes i BifGyBacTbCA BBEACHHA CHMBONA
3 KIABIATYPH. 3YuTaHuii CHMBON NIEPEBIPAETHES, | AKIO 11 CHMBO IPobiny, TO SBOAUTLCA
HAaCTyIHuH cuMBOZ. LK1 3aBepLINTECS, KON GyIe 34MTano Nepuii nenpoGinbHd cHMBoR.

HacTynHuii NpUKIaj JeMOBCTPYE BUKOPHCTANHA Onepatopa while y nmporpami, aka
peanizye TaKy 3a7ady: 3 KaBiaTypH NOCTIZOBHO BBORTECK 3HAYCHHS KOOPARHAT (X, y)
TPYNH TOYOK — TpeGa BHIHATHTH TOUKY, HalGinbIn BiAnaneHy Bin mouarky xoopausar. Jua
opraxizaliii LMKIY B YMOBHOMY BHDa3i oniepatopa while aHani3yerbcs 3HAYEHHS, AKe [0~
Beprae GyHKuiA scanf (), To6TO KUTBKICT yCMmHO BReAeHNX FaunX. Komu samicts uncma
B PAIKY BBENEHHA 3YCTpinerhea miTepa z (abo inmmii Heumpopui cumson), scanf()
dikcye OMHITKY, TOBEpTAE 0, | BUROHAKHSA UHKITY 33BEPUIYETHCA.

JRERR KRR IR AR ERAKRRERREIEI XL IS ERXER [
/* BursHagvensEs Hait6insm pixganemoi TouEm %/
JREEEEAKE AR RE R REIARE R RNRIER SRR RHK ]
#include <stdio.h>

#include <math.h>

int main (void)

double x, y, d, xmax, ymax, dmax;
int n, nmax;




[image: image92.png]n=1;

dmax=0.0; /* 3minma maxcumamssol sizpani */
printf ("KoopamHaTu Touox {saBepmeHHs - nirepa 2):\n%d. ", n);
while (scanf("$lf %1£", &x, &y)==2) {

d=sqrt(x*x+y*y); /* Bingane norouwnci rouxu */

if (d>dmax) {
dmax=d; nmax=n; /* Houep Touxu */
Xmax =x; ymax=y; /* ma 1i xoopmusaTu */

1
printf(“%d. “, ++n};

printf ("Hahpganema rouka - %d (%1.1f, %1.1f)\n", nmax, xmax, ymax);
return 0;

TIpHKIa/ BUKOHARHS IPOTPAME:

Koopaunaru TouoKk (3apepmeHHs - nirepa 2):
1. 28.92 14.65

2. 33.8 10.09

3. 28.49 25.33

4. 19.46 22.8

5. 31.82 7.345

6., 2

Hakpanema Touka - 3 (28.5,25.3)

6.3.3. Onepatop do-while

Onepatop do-while HA3UBAITH onepamopom ykxay 3 nocmymosoio. CHHTAKCHC
UBOrO OTIEPATOpPa TAKME:

do
onepamop

while (eupas};

Sik i B oneparopi LMKy while,B do-while onepamop Moxe GyTH JOBiIBHIM ONEpaTo-
POM, B T. 9. 610KOM, 110 GOPMYE TiO MUK, @ 6upa3 — AOBIILHHUI BHPa3, IO 33]a€ YMOBY
BHKOHAHHS HUKITY.

Ha simminy Bia onepatopie for Ta while, B AKMX BHPa3-yMOBa NEPEBipSETECs
Bif[pasy Ha NMOWATKY LMY (TOMY ONEPATOP TiNla IMKITY MOXE HE BUKOHYBATHCh MOTEETT
pasy), B 0niepaTopi do-while CMOYATKY BHKOHYETBCA OTIEPATOD TiNla LIUKITY, 3 BAE
3MIACHIOETECS NIEPEBIPKA YMOBH NPOIORKEHAA [MKITY. BUKOPHCTAHHS Onepatopa do-wile
3PyUHE Y BMNAAKAX, KOMH SHAUCHHS BHPA3Y-YMOBH 3ATCKHTS Bill Pe3YNbTATIE BZET=mENs
Tima vy, [TprmipoM, wapeaennii y nonepeausoMy naparpadi hbparMenT mporpasss. MO
BHKOHYE MPOIMYCK NOYATKOBHX NPOCUTHHUX CHMBOME y PANKY BBCACHHAS. PALORNA ThHime
3aIpOrpaMyBaTH 4epes oneparop do-while:

e





[image: image93.png]/* Opomyck npo6inpEEx cemmonin - EmxopmcraHis do-while */

int symb;
do {

symb =getchar(); /* aunrysamms cumpoma */
} while (symb=="' ‘'};
printf ("[epmui cumpon cnosa - %c\n", symb );

Tlonepenuili ApHKIaN WHOTO MPOTPaMHOro (ParMEHTa 3 BUKOPHCTAHHAM OMEPaTOpa
while BMMAaraB NPHCEOCHHA 3MiHHIH symb MO4aTKOBOTo 3HadeHHA. Ilukn do-while
LBOrO He NOTpeGye, OCKUILKH CIIOTATKY 39UTYEThCA CAMBOIL, 4 BXE MOTIM NPOBOAHTLCA HOro
nepesipka. Tilo EXHHOTO BKIIAZICHOTO ONEPATOPA OXOIIEHO QiryPHHMH Ly)KKAMH TUTBKH 1N
HA04HOro BUAUIeHHA KTy do-while.

'V HacTyTHOMY NpHKNaAi onepaTop do-while BUKODHCT@HO [JIA TEHEPYBAHH:A NAPHOTO
BrmazkoBoro yucna (Gibnioreyri GyHKuii reHepyBaHHA piBHOMIPHO pO3NOALNICHUX BUMAN-
KOBHX 9HCeNl oNncaHi Aani B naparpadi 6.5).

/* TleuepyRam=s NApROTO BHOARKOBOTG wWucna */

int rn;
do {

rn=rand(); /* smepramnn mo dyuxuii-remepamopa */
} while (rn$%2): /* ro6ro rn%2!=0 - uncno HenapHe */

Ll 3aBepUIHTLCS, KOMH JHASCHAA BAPA3y rn%2 AopieHioBatume 0, ToSTo rn Gyne
TapHKM YHCTOM.

OcraHkif NpUHKIAK — GPArMEHT IPOrPaMH, B IXOMY Pea/liZoBaHO NMepeBipKy, U1 BBEACHE
3 KIABiaTypH 3HA9EHHA NOTpaNIAc B 3aaHHi Jiala3oH.

/* Komrpons nparmaRHOCT PPexens. BapiamT 1 */
int v;
printf ("Bxaxire meuaxicTe ($d - %d): ", VMIN, VMAX);
do {
scanf("%d", &v);
if (v<VMIN (] v>VMAX} {
printf (“HenpaBunsHe sHaueHHA. [opTopiTt BBegeHHA: "))
v=0;
}

} while (v==0); /* noxn me 6yme Bmemee npaBunHe sHauemsn */

6.4. Oneparopu nepexoay

V MoBi C peaniisoBaHo J0THpH onepamopu nepexody (iX ¢ HABHBAKOTH KePYIOWUMY
oneparopamn): goto, break, continue Ta return. Yci BOHHY 3MiHIOIOTb MOCITiIOBHMH
TOPANOK BUKOHAHHA ONEPATOpiB i NEpealoTh KepyBaHHA HE HACTYTHOMY, 8 ICBHOMY BCTA-
HORJIEHOMY ONEPaTopy NPOTPaMH.




[image: image94.png]6.4.1. Onepatop goto

Oneparop goto nepefae KepysaHHA iHIIOMY ONEPaTOpy IPOrpaMy, BiJBHATEHOMY
32/IaHOI0 MiTKOI0. CHHTAaKCHC goto TaKmif:

goto Mimxa;

N /* onepaTopn mporpamn */
mimxa : onepamop

Mimxoio 'y vosi C Mosxe GyTH RoBITbHHI iNeHTHOiKaTOD, AKAi He 36iraeThes 3 iHIMIAMH
i1eATHdiKaTOpamit Iporpami. MiTka BiIOKPEMITIOETECA BL1 OIEPATOPA, AKIH BOHA [103HAYAE,
JIBOKPANKOIO : (WiCHH : MOXKHa 3amMCYBaTH ciMeosM mpoGity). 3arasnom y C He BiMara-
€Thes, OG MiTKa CTOA/13 iepez OTIepaTopoM, BOHa Moske GyTH 3amicaHa B JOBITBHOMY Micui
HPOTPAMH, HANPHIIAZ, NEPEN Ay RO ) Kiuia 6:10ky abo ymmauii.

BHKOPHCTAEMO goto 1A MEPEBIPKH NPABKILHOCTI BRCICHOND 3HAUCHHA:

/* Kourpone nmpamunrsocri mpememms. Bapiamr 2 */
int v;
printf ("BrawiTe meuaxicrs (%d - %d): “, VMIN, VMAX);
inv: scanf("%d", &v };
if (V<VMIN || v>VMAX) {
printf ("HenpaBunehe 3HaueHHs. NopropirTh BBemerHA: ");
goto inv; /* nepexin nnA NoBTOPHOro BBemeHHA */

V C-nporpaMax pixe BUKOPHCTORYIOTb ONEparop goto. Beaxkaerscd, o BiH 3a-

ﬂ nIyTye nporpaMy i poGuts i Mano3posyminow. Binmykaru y Benukiii nporpami
MiClie, No3Ha%eHe MITKOIO, HeNerko — THM Ginbile, 110 Nepexin MOXKHA BUKOHYBATH
AK Y HaNpsAMKY KiKLA MPOTPaMH, Tak i B HanpAMKYy ii noyarky. Kpim Toro, Mosa C
MPaKTHYHO HE HaKIa#ac OGMEKEHD Ha TIEPEXOIH: MOXKHA IEPECTPHEYBATH 3 GIOKY B
610K, 3aXOHTH BCEPEAKHY TiNa HMITY TOMO. €11na 3a60pOHa — HE MOKHA NIEPEXo-
AMTH 3 opnie! dyHKkii B irmry. ToMy B pasi ciutaniol oprauisauii nepexoais MoxyTh
BUHUKHYTH HEnepeadadyrani CHTyaUil B poueci BUKOHaHHA nporpaMu, Hajikpame
BiIMOBUTHCH Bifl goto, 3aMiHWBMIN HOro iHIIMMK ONepaTopaMy nepexony (break,
continue M return),3aCTOCYBATH OIEPATOPH LMIUTY /Ui IOBTOPHOTO BRKOHAHHA
3a7aHMX Oiff 460 BUKODHCTATH IHWI NPOrPaMHi KOHCTPYKLi.

6.4.2, Onepartop break

Oneparop nepexonry break npHsHaueruii Ans nepepusauns poforn onepatopa Bu-
Gopy switch iBCix Tppox omeparopis upwry: for, while Ta do-while.

OcoBmssocri 3acTocyBaHHs break B omepatopi BuGopy switch oGroBOPIOBATHCE
PpaHilie, KONK posriaAanacs podora UkOro oneparopa. Haranaemo Tinbku, Lo break me-
pepHBae OCTiNOBHE BHKOHAHHA BHYTPIIIHIX omepatopiB switch i nepeaac kepyBaHHA
ONEPATOPY, HACTYMHOMY 32 ONEPATOPOM BIHEOPY.




[image: image95.png]V pasi, KMo onepaTop break BUKIMKAETHCA B TiMi onepaTopa UUKIY, TO BUKOHARHA
OnepaTopa OHKNY BiApasy NpHIKHACTRCA (Ge3 mepepipku yMOB 3aBepIUCHRA) | KepyBaHHA
TEPEXOMWTH 4O ONIEPATOPa, HACTYIMHOTO 33 ONIEPATOPOM LIHKITY.

3acTocoByloun onepatop break, nonepeuiil IPHKIAN KORTPOIO KOPEKTHOCT BBEAE-
HOTO 3HAYEHHS MOYKHA 3AIHCATH Tak:

/* FKomrpons mpasunsHocTi BBefileERRA. Bapianr 3 */

int v;
printf ("Bxaxire meugxicTs (%d - %d): *, VMIN, VMAX);
while (1) { /* Beaxoweunudt uuxn */
scanf("sd", &v);
if {v>=VMIN && v<=VMAX) /* Axmo 3HaueHns npaemnbie, TO */
break; /* aaBepilyemo uukn BBegeHHA */

printf ("HenpasunbHe 3HaueHHR. [HOBTOPiTe BBEfeHHA: ");

Y HaReJEHOMY IPOTPAMHOMY (parMeHTi BUKOPUCTaHO GeakoHeTHII LUK

while (1) {
P /* mino nmrny */

}

Tiepepusanss poGory twukiry 3AifiCHIOE ONIEPATOp break, AKUA BUKOHYETBCA, KO BBETICHE
3HAYEHHS TIOTPAILISE B AOMYCTUMMI AianasoH [VMIN, VMAX].

6.4.3. Onepartop continue

Oneparop nepexoly continue MOXe BUKOPHCTOBYBATHCE TUIBKH B TUTi oneparopis
mery. Foro npiHateHna — NepepBaTH IOTOYHE BUKOHAHHS OMEPATOpiB Tifla UMKAY i
nepeiity o HoBOI itepanii unwry. Ilpy oMy BCi ONEpaTOpH Tina LUK, 3anmcaHi mcns
continue, OPOIYCKATECA. SIKUI0 continue BUKOMYEThCA B OMEpatopi for, TO Bimpasy
¢ HBOTO OGYHCTIOETLCS BUPa3 iTepattii, 2 MOTIM IEPEBIPAETHEA yMOBA BHKOHAHES HIUTY.
Skmo %k continue BHKOHYETHCA BCEpeAHHI LIMKTIB while aGo do-while, To Bimpasy
BifGyBa€TECA MEPEXiA HA HACTYITHY [IEPEBIPKY YMOBY BHKOHAHHA UHKITY.

TIpoimocTpyeMo BEKOPHCTAHHS ONEpaTopa continue NPHKIANOM $parveHTa nporpa-
MH, B SIKOMY BU3HA4aCTHCH CEPEHE SHAYEHHS NONATHUX €TEMEHTIB MACHBY SiHCHAX TUCENL.

/* O6TNCNEHHA CEePeRAROTC JHAYEHAS FOQATHMX eNeMEeNTin MacHmy */

double arr[100], sum;

int i, n;
P /* nonepeani pii */
for (sum=0.0, i= 0; 1<100; i++) {
if (arr(i] <0) continue; /* Bin’emHi enemeHTV nmponyckaemo */
sum+warr(i);
n+E;

printf ("Cepegme sHauemns - $1.3f \n", n>0 ? sum/n : 0);




[image: image96.png]Y naBesenoMy ripuKIALi oneparop continue, MO-mepie, MIKPECIOE, WO Bin’eMHi
€IEMEHTH MacHBY He aHamisyloTsCs, Mo-ApyTe, 1a€ 3MOTY YHUKHYTH BHYTPIlHBOro GI0Ky
{...} Boneparopi if, sKiii MaB 6B 0G’€UHYBATH [IBa ONCPATOPH HATPOMAKEHHSA CYM.

6.4.4. Onepatop return

Oneparop return sasepimye poSory dymkuil, B sifi Bin BukonyeTscs. KepyBanas
TPOTPAMOIO TIOBEPTACTRCA 110 ONEPATOPa, 3 AKOTO Gyna BuiTHKaHa 115 dyHKITIA.
Oneparop return Mae asi Gopmu:

return; /* 6ea nopepHenua 3HaueHHs */

return eupasz; /* 3i suavemusMm, mo 6ynme nomepHene */

Tepma ¢opMa 3acToCOBYETHC B QYHKIIAK, AKi HE NOBEPTAIOTH 3HAYECHHA — Taxi pyHKui]
TIOBHHHI M&TH THIT void. JIpyra GopMa oneparopa return 3aCTOCOBYETBCA, KonH dyHKIiA
TIOBHHHA IOBCPHYTH JHAYSHHA NCBHOTO THMY. B HEOMY BUNANKY 6upas 3ala€ 3HAUCHHA, AKe
noepHe yHKiif. Oneparop return OGYACIIOE 3HAYCHHS BKAZAHOFO BHDa3y i NEPETBOPIOE
#0T0 A0 THITY, 3213HOTO B OTQIONICHH} GYHKI], 3MIHO 3 IPABH/IaMM NEPETBOPECHNA TUIIB B
OMEpALiAX NPHCBOEHH. OTPHMAHE 3HAYCHHA NEPENACTECH B TOUKY BHKAMKY (yHKiii,

@DyHKuis main()} posnmounHae i 3akingye poSory Beiei nporpamu. ToMy BHKOHAHES
onepaTopa return BCEpeAMMI main() BUKIMKAe 3aBepiuenHs pobotu nporpamu. Hase-
1eMO MDA BHKOPHCTAHFS ONEPATOP2 return Y 33]1adi BH3RAGCHHA AifCHAX KOpEHIB
KBAPATHOTO PIBHAHKA. ¥ pasi 8if €MHOTO 3HAYEHHS IHCKPUMIHAHTA d MPOrpamMa BUBOIUTEL
HOBIZOMJEHHS TIPO BiAICYTHICTB MilffCHUX KOPEHIB i 3aBepirye poSoTy. [Hakme 0GYRCIFOI0TRCS
Jsa kopeni x1 i X2 TaAPYKYIOTHCA iX 3HAYCHHA.

J A e ey

/* O6NHECNeHHA XOpeRiP KBAfDATHOrO DiBHSHHR */
JEEEAEREREREERA R AFAKERELERREE SRS SR REERXER [

#include <stdio.h>
#include <math.h>

int main (void)

double a, b, c,d, x1,x2;

printf ("\nKoepiuienru a, b, c: ");
scanf("$1£$1E31E", &a, &b, &c):

d=b*b-4*a*c; /* nucxpuminaur */
if (d<0) {

printf (“\tflifcHUX Kopemis Hemae. \n");

return 0;

}

x1={~b+sqrt(d))/(2*a);

x2= {~b-sqrt(d))/(2*a);

printf (“\tKopeni: x1 =%1.4g x2=3%1.4g9\n", x1, x2);
return 0;




[image: image97.png]TpHK1ann BHKOHAHHA:
nepusuti mecn:
Koedinienrn a, b, c: 3.44 5.86 7.21

Bificnx xopeHis HeMac.

Opyeuii mecm:
Koediuienrn a, b, c: 4.28 6.05 -10.84
Kopeni: x1 «1.035 x2=-2.448

mpemiii mecm:
Koepinlenrn a, b, c: 3 -6 3
Kopeui: x1=1 x2=1

6.5. BukopucTaHHA NCeBROBMNAAKOBUX Yncen

Y nporpaMax irpoBHX 3af1aq, iMiTalliifAOr0 MOZEMOBAHHA Ta 6araTboX iHIIMX WHPOKO
BHKOPHCTOBYIOTS T. 3B. nCeadosunadxosi wucag. Craniapr mosH C mintpumye ugi GiGnioreuni
dyniwii: rand() Ta srand(), NPH3HAYEH] AIA 2eHEpy6aiHs NOCTITOBHOCTEH PIBHOMIDHO
PO3NOAINEHAX BHNAIKOBHX qucen. Y GiGmioTeky crcreMu nporpaMyeanis Borland C sxonars
mie ABi GyHKLIi: random() Ta randomize(),Ki NONOBHIOKTH MOKINBOCTI CTAHAAPTHUX
(yHKuiit i COPOULYOTH IPOrPaMyBAHHS TIPOLIECIB, [10B’A3AHIX 13 BHKOPHCTAHHAM ICEBIO-
BHUIIAJAKOBUX YHcel. Bei pyHkuii poGoTH 3 nceBIOBMIAAKOBHMY THCIAMH OFONOLICH] B
CTAHRAPTHOMY 32roOBHOMY (aiim <stdlib.h>, .

BANAAKOBYMH, & HOPMYIOTLCA NPOTPAMHO 33 NEBHMMA anropuTMami [13]. PiaHoMipHicTe poano-
Aty NCEBROBUNAAKOBUX YMCEN 03HBHAE, O B Padl reHepyBaNHA BEAWKOrO HaGOPy LIMX umMcern,
IMOBIPHICTS NOSIBU KOKHOTO 3 MOXIMBMX 3HaueHE NPUENHIHO OAHAKORA, TOBTO 3reHepoBaHi
uMcna PIBHOMIPHO 33MNOBHIOITE IHTEPBAN AONYCTUMMX 3HAYEHD.

EI Tepmin ncesdosunadxoai BinoGpaxae Toi aKT, WO IEHEPOBAHI YACNA PEanbHO HE € NOBHICTIO

Oynkiia rand() He Mac NApaMeTpiB i IOBEPTAEC 3HAYSHHA 3 THIIOM int:
int rand{void):

3uauerHaM QYHKUIT € NCeBIOBUNAAKOBE YHCIO 3 NPOMIKKY O..RAND_MAX, Zie MaKpOKOHC-
TaHTa RAND_MAX NOpiBHIOE 3H8YCHHIO INT_MAX. Koxue 3sepramus o dynkuii rand(}
¥ Npoueci BHKORAHHA POTPaMH BUKIHKAE TeHEpyBaHiA HOBOTO NICEBIOBHNAAKOBONO YHCA
3 piBHOMipHHM 3aKoHOM posnoainy. Pobory ¢yusknii imocTpye nonata Hikde Iporpama, B
sKif TeHEPYIOTBCA 1 BHBONATHCA HA €KpaH N HOCHIAOBHHX NICEBIOBHIANKOBHX THCEI.

JERRERARARREREFERARARAEKRARARKI AR KA AR AR AR TR IR R R AR [

/* TeHEDYBAHMR DOCHiRORHOCTI MCANNORMNARKOBHX WHCEN */
L A O

#include <stdio.h>
#include <stdlib.h>

#define N 8 /* xinexicre umcen */




[image: image98.png]int main{void)
{

int n, ran;

for (n=0; n<N; n++)} { /* unxn reHepypaHHs 1 BuBemeHHS wucen */
ran=rand();
printf("sd ", ran); -

return 0;

TIpuKmay BUKOHAHHA NPOrPaM:
346 130 10982 1090 11656 7117 17595 6415

V pasi MOBTOPHOTO 3aMyCKy AaHOI NPOrpaMy Ha BUKOHAHHA BHBENEHA HA EKPaH 0O-
CnifoBHICTE GyAe CKIAATUCE i3 THX caMuX amce. [Ipyauna B ToMy, o GyHKuia rand()
NOTHHAE TEHEPYBAHAA YACEN i3 CIUHOTO BCTAHOBJIEHOTO 3HaueHHA. [L{o6 sMinnTH craprope
3Ha4eHHA GYHKUIT rand() (HOro i HaSHBAKTE 3MPAGKON), BHKOPHUCTOBYIOTE QYHKLIO
srand (), AKa Ma€ ¢AMHMHA TTAPaMETP — THCT0, MO CIYTYBATHME 3aTPaBKOIO 1A HACTYTIHOTO
BUKJIHKY rand():

void srand (unsigned seed):
SIKWo B IONepeHii mporpami nepen onepatopoM for 3AMMCATH BHKMMK QyHKIi:
srand { wucio ) ;

i nepez KOKHHM 3anyCKOM TIpOrpaMH 3MIHIOBATH L€ YHCIIO0, TO KOXHOTO pasy Syne reHepy-
BATHCh {HILA MOC/IAOBHICTE NCCBAOBKIIAAKOBHX YHCEN.

Haiiaacrimwe 3atpaeky A rand() QOPMYIOTb 3 IAHHX CHCTEMHOIO TaiMepa, IO 3a-
Gearredye ii ABTOMATHYHE OHOBJIEHHA LA KOXKHOT peasizanii nporpamu. ¥ HacTynHii sepeil
NPOTPaMU FEHEPATOP BUNANKOBHX THCEN 3aMyCKAETLCA YHCAOM, ske POPMYeTHCA 3 ABOX
OIHAKOBHX 32 KOZOM GaiiTis, e KOPIBHIOIOTE Monomuomy Gaiity sMinHO! curt. V curt
TONEPEAHbO 3AHOCHTHCA JHAYCHHA IOTOYHOTO CHCTEMHOTO Hacy. [UiA 10T0 BUKOPUCTAHO
Gibmioready dyHKUiI0 time (), €AMHIM IAPAMETPOM AKOL € AAPECA IMIHHOI 3 THIIOM long.
(DyHKuil [aTH Ta 9acy OroNoweHi B 3arofopnoMy daini <time.h>, iX XapakTepRCTHKM
HaBeneHo B Tabn. 2.6 lonarka 2).

JRRAR AR AR ERRERA AR ERE A ARNRAE RN AR RAE SR CARRARS |
/* TCesepysaHss Pi3uMux Ha6OpiB NCEBROBMOAZKOBHX THCeR */
RERRI R R ERERRAERAE R AR RR AR N AH L RRARRERAIR R A AR NI AR [
#include <stdio.h>

#include <stdlib.h>

#include <time.h>

#define N 10 /* ximexicre wucen */
int main(void)

int n;
long curt;




[image: image99.png]unsigned seed;
time (&curt);

seed = {unsigned) {curt <<8 | curt & Oxff);

srand (seed);

for (n=0; n<N; n+4)
printf{ "%d ", rand()% 500);
return 0;

/% sanyck rewepatopa si smavenss seed

/* uMxn OpyRy 3rEeHEPOBAHMX HMCEN

/* BH3HAUEHHS CHCTEMHOT'O Yacy
/* PopuyeanHs saTpamku

*/
*/
*/
*/

Koxna peanizanis Aapoi porpame renepye IHUTY DOCTIIOBHICT: 3 N [ICEBIOBHTIA/IKOBHX
PiBHOMipHO po3nofineHnx uncen. Jlianason 3HayeHs GHCEN 3BYXeEHO Jo 0..500~1 depes

BHKOPHCTaHHs BHpa3y rand()%500.

Tlepumii TeCTOBHit 3aMyCK MPOTrpaMu [aB TaKMI DEIyNBTAT:

134 30 343 357 366 62

177

TlosropHmii 3amyck 3reHepyBaB LOCHINOBHICTD!

403 339 89 9 82 116

A nic/A TPETBOTO 3aMyCKY OTPHMAHO YMCNa:
389

296 62 392 186 418 73

181

49 252 487
397 41 280
427 306 246

Sk BKe 3a3HAMAN0CE, y GiGnioTewi Borland C e me ani nogarkosi Gynruii ans seprauus
IO TeHepaTOpa NCEeRNOBHITAKOBHX YHCeN: random(} Ta randomize (). Hacmpasni, Borm
O(GOpMIIEHI AK MAKPOCH, IO 3BEPTAOTECA 10 GyHKUi# rand() Ta srand().

Tepma 3 wux dymwuii:

int random (int hval)

TIOBEPTEE NICEBAOBUNANKOBE YHCIO 3 Aianazony 0..hval-1.

Dpyra gyukuis:

void randomize (void)

HE Ma€ TapaMeTpiB i He NoBepTace 3HaYeHHA. BoHa npy3navera 114 3aTpasky GyHKil rexe-
PATOpa NCERROBHIARKOBIX YHCEI NOTOTHHM 3HAYCHHAM CHCTEMHOTO Talimepa, moaitHo na
TOTO, AIK 1€ 3pobneno B nomnepenHiii nporpami (ane 6e3 scysanns Gaitrin).

Tlonaxa Hmkve irposa nporpaMa “Bzadaii «ucao™ BUKOPHCTOBYE Ha3BaHi GyHKuii xna
$OpMyBaHHS LiNOTO BANAAKOBOIO YHC/A 3 IPOMIKKY RMIN..RMAX, IKE TPABElk TIOBUHEH
Brafaru 33 K Cnpol, KOPHCTYKMACh BHCBITICHIMA MAKA3KAMH,

JERREEREARAR A AR AR AR ARk A AR ]
I rpa "Bragait wmcmo" */
JERERIEAEAEH RIS RR XK RRERS AR ]
#include <stdio.h>

#include <stdlib.h>

#define RMIN 1

#define RMAX 100

#define K 6

/* uahmenme uwncno */
/* waubineme umcmno */
/* ximexices empob */




[image: image100.png]int main (void)
¢ int numb, answ, k;
randomize(); /* aarpaBka remepaTopa Bin Taimepa */
numb = RMIN + random(RMAX-RMIN+1) s /* sumapxome umcno */
printf("\n\t***#* 3anQyMaHo dMCcno 3 npomixkky %d..%d - \n"
"\t\t BrapafiTe Aoro sa %d cnpob \t***#**\n", RMIN, RMAX, K);

for (k=1; k<=K; k++) { /* upxn erapyeaHHA 3a K cnpo§ */

printf("Cnpoba %d - ", k};

scanf("sd", &answ);

if (answ==numb) { /* uucno sramamo */
printf{"\n\t\t ***  %d - Bk srapanu!!! ***", numb);

. return 0;

if (answ>numb) /* susenerns minkasku */
printf("\t\t - sasesmxe\n");:

else

printf("\t\t - samsane\n");
}

printf("\n\t\t*+* Bu He Braganm, ue uucno - %d ***" numb);
return 0;

TIpuKnan BHKOHAHHA MPOrPaMu:

*%%*%  33anyMaHO WMCTO 3 mpoMimky 1..100 —

Brapaiive fioro 3a 6 cnpob b

Copofa 1 - 33

- aaMane
Cnpofa 2 - 78

- sapenuxe
Crpoba 3 - 64

- samane .
Cnpo6a 4 - 75

*%% 75 - Bu sragamalll  ***

@ 3anuTaHHA Ta 3aBAAHHA AN CAMOKOHTPONIO

1. Ha Axi rpynu nofinfioTs onepatopd MoBH C? SIKHM € TPH3HAYEHHS ONEpaTOpiB KOXKHOL
wiacadikanifinoi rpym?

2. B sx#x Bunagkax cJlij 3aCTOCOBYRBATH YMOBHHI1 oneparop if? Komi AcHinbHilae BUKopHC-
TaTH OTepaTop BHOopy switch? HabemiTh npuKanM.

3. 3 qoro dopMyerscH 3aronoeok Lukny for ? Hlo cxmamae Tino wawry?

4. 'V 4yoMy OCHOBHA BiIMIBHICTS ONEpaTOpPiB OHKIY while Ta do-while?

5. Slke MPU3HAuUCHHA ONiepaTOpiB break Ta continue?




[image: image101.png]6. Sl Moxwa nepeppatu poGoTy mporpamu? Lo BHKOHYE onepaTop return?
7. Sxe 3HaYeHHA OTPHMAE 3MiHHA £st MIiCIA BHKOHAHHS BKA3AHUX YMOBHHX oneparopin?

if (a>b)
if (a>c)
fst=a;
else
fst=c;
else if (b>c¢) .
fst=b;
else
fst=c;

8. Ilpoananisyiite Hapeneny nporpamy. ki Aii Boua BukoHye?

/* Xamsxynsrop */
#include <stdio.h>
#include <stdlib.h>
#define END '0°
#define ERRS -1
void main()
! int a=50, b=6;
int znak=0, c;
vwhile (1) {
printf ("\n\n3xax omepauii: +, -, *, /, %
"(0 - mns JaBepmenHa) => ");
scanf(" %c", &znak);
switch (znak) {
case '+': c=atb; break;
case '-': c=a-b; break;
case '*': c=a*b; break;
case '/': c=a/b; break;
case '$': c=a%b; break;
case END: exit(l);

default: c=ERRS;
}

if (c!=ERRS)

printf("\n$dickd=%d\n", a, znak, b, c);
else

printf (“"Hepipmu@t sHax (%c)\n", znak);

}

TlepeBipre IpaBKIBEHICTS CBOIX MiPKYBaHE, POTECTYBABIIH BEKOHABMH ko nporpamu. Jlo-

TIOBHITB TEKCT OpOTpaMH, WOG 3HAUEHAA ONepaHaiB a i b TeX BBOJWIHCH 3 KIaBiaTypH.
9. Hanuwirts Tpu Bepcil hparMeHTa nporpami, SKMii BUKOHYE BHBC/ICKHA Ha €KPaH YCiX NapHEX

umcen 3mpoMikky [c, dl,fie ¢ i d —JBaJOBIMBHMX Himix WHCNa. BUKOpHCTaliTe B KoKHIH

3 X Bepeiit inmy dopmy onepatopa LHKIY,




[image: image102.png]10. SIkuM Gyzie 3Ha4eHH 3MIHHOT smn MiC/A BHKOHAHHA HacTyTHOro diparMesTa nporpamu?

unsigned nmb=45065, smn=0;
do {
smn +=nmb % 10;
b /=10;
} while(nmb>0); -

BanporpamyiiTe noaaHi HXYe 3aaadi, BUKOPUCTOBYIOHN PiaHi hopMU
YMOBHHX OREpaTopip Ta oneparopis UMKy

11. 3 kiaBiaType BBECTH 3HAYEHHA TPHOX NMCHAX IMIHHAX: 21, 22 Ta z3. [ToMiHATH MicuaMu
3HAUCHHA [MX IMIHHHX TaK, U106 3HayeHHS z1 Oyno HalMenmuM, a z3 — HaiGimbmuM.
BuBecTy Ha eKpaH HOBI 3RAYSHHA 21, z2 Ta z3.

12. BeecTH 3Ha4EHHA 10BTOTO BATYPANBHOIO uKena. [lepeBipHTH, Yi e YHCNO € NPOCTHM (1Ipoc-
THM BB2OXAETHCA YHCIO, AKe He NUTHTHCA LINOYHCHOBO HA IHIH HATYpPANbHI YkCna, KpiM 1).
Brpectn Bianosime nosizoMnenHA.

13. 3apaHo xea WinHx Ge33HAKOBHX YHCMa, BHIHAYHTH HaiiMeHRIe CNIiTbHE KPAaTHE LKX YHCE.

14.3 gaaBiaTypn BBECTH 3HANSHAN MIACHOTO Yucna x. QOGUHCIUTY 3RAUCHHS KBAAPATHOTO KO-
PEBA 3 1LOTO YHCHa: ¥ =X 3 TOWHiCTIO £=10%, BHKOPHCTOBYIOUH PeKYPEHTHE CIIBBIA-
HOWECHHA: 1 x

Yo=b p=gQia+e—) =123,
Yia
Ha expaH BHBECTH 3HAYCHRA X 1 Y,  TAKOK KUIBKICTD iTepaLiii MKy OGTHCICHHSA KOPEHS.
TlopiBHATH OTPHMaRM PE3YNBTAT i3 JHAUCHHAM, AKe MOBEPTAC CTAHAapTHA GiGmioTedna
¢dyHRIiA sqre ().

15. BusnannTh TouKy (v, y), B AKill pyRKnis mBOX 3MinHEX z=cos3x/(sin’y+1) nabysae mini-
MAJbHOTO 3Ha4enHa. {1a reoro oGuMenNTH 3HaTeHHA ByHKIIT B yCiX TOUKaX KOOPAMHATHOF
CITKM xxy Po3MipoM nxn, ¥ MeXaX skoi x 3MiBloeThes Bl 0o m/2,2 y—»ia n/8 mo 2,
3HAYeHH 1 BBECTH 3 KNaBiaTypu.

16. 3repepypaTii i BHBECTH Ha €Kpal |5 BUMIAAKOBHX TPHUH(POBHX HHCEN, ROKHE 3 AKX TIOBHH-
HO MicTHTH Xo4a 6 oy mudpy 7.

17. To6yayRatd Ha expaHi keaJpar, AKuii Gyxe ckianatuce i3 #° cumBonis 0 Ta 1, 3anmHCaHHX
TaK, 06 OXMHMLI AIMKAN UeH KBAApaT Ha 4 OZIHAKOBMX YACTHHU (ZHB. IPHKIADH).

00100 001100
¢0100 c001100
11111 (r=35) 111111 (n=6)
00100 111111
00100 001100
001100

18. OGuncnuTH i BHBECTH HA eKpak 7 NOYATKOBHX L)p APOGOBOT HACTHHN SHATCHHA /4, BH-
XopHCTOByKouH psz JlehGHina:

BKka3aTH, CKiNbKH IOIaHKIB PATY BPAXOBAHO B CYMI. Y8aza: 114 AOCATHEHHA 33/1aHOT TOYHOC-
Ti HeoGXiNHO NpOCYMyBaTH Ginbie, Hixk INT_MAX eNeMEHTIB pafy.
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BKA3IBHUKU

Y usomy poaaini:
O TIOHATTS BKa3iBHUKA, GroNOLWEHHS BKA3IBHUKIB

O BuaHaueHHA aapeck 3MIHHOT (Onepauia &) Ta 3epPTaHHA A0 [aHUX Yepes BKagiB-
HUKW (onepalisn *)

0 OcoBnuBoCTi 3acToCyBaHHA BKA3IBHUKIB 3 KeanidlkaTopom const

D Onepauii Hag BkaaiBHUKaMK (aapecHa apudMeTHka). NPUCBOCHHS), NOPIBHARKHA,
2BiNbLUIEHHA/IMEHWEHHSA 3HAYEHHA BKAIIBHUKA, BiQHIMAHHA BKA3IBHUKIB

@ XapakTepHi Bupasu 3 BrasiBHUKamMn

O Hevunizosaki Bka3iBHUKW, NepeTBOPeHHA 6a30BUX TUMIB BKAZIBHUKIE

WPOKE BHKOPUCTARTS BXA3iBHUKIB y C-TIpOrpaMax — ONHa 3 BH3HAUANLHHX PHC MOBH,

lu O 0COGIHBO NPHBAGITIOE NPOrpaMicTiB-npodecionanis. 3acToCyBaHHA BKasiBHHKIB
y GibIOCTi BUNAMNKIB Aa€ 3MOTY CKOPOTHTH TEKCT MPOTPaMi T4 MMBHIUATH e(hEKTHBHICTD
ii peanisallii, a ans winoro paxy 3ajaq 6e3 BKA3IBHAKOBUX THIB GAKTHYHO He MoXHa 06i-
Wk, 30eGinb1oro BRA3iBHUKY BUKOPHCTOBYIOTD LS.
* poGOTH 3 MACHBAMH T2 CHMBOITEHHMH DSIKAMH;
* ONpPaliOBaNHA NAHHX Y MuHAMIHII HaM’aTi;
¢ CTBOPEHHA JWHAMITHUX CTPYKTYP NAHFHX;
 nepenananns y GyHKIIl anpec naHUX A1 1X onpalioBanHA i/a60 3MiEN 3HaYCHb.

Chift iam’ATaTH, MO B Pa3i HEKOPEKTHOTO 3aCTOCYBAHHS BKA3IBHHKY MOXKYT JIGTKo CTa-
TH ZKEPETOM TIOMHNOK, BUABMTH SIKi B IPOTpaMi JIOCTATHEO CKAaHO. ToMy BHKOPHCTAHHA
BKA3IBHHKIB BEMArac Bifl NporpaMicta ocoGHBoi yBaru.

7.1. OronolweHHA BKa3iBHUKIB,
3BepTaHHA A0 AaHWX Yepe3 BKA3iBHUKN

I
Brasienux (a60 nokajycuux) — ue ocoOMEBHI THII JAHHX, 3HAYEHHAM AKOTO € aapeca

nesnoro Gaita onepaTuBAOI mam’sti. HaiigacTiwe Bkasieauk 3Gepirac aapecy nepuioro
Gafita ogHOTO 3 06°€KTiB Mporpamu. Lle HasHBAOTL nocuraHHAM Ha BKa3aHHMIT 06’ €KT.
Bka3iBHUKH MOXKYTS GyTH K KOHCTAHTHUMH, TaK i 3MIHHMMH:
* KOHCTAaHTHi BKA3IBHHKH 30epiraioTh He3MIHHY anpecy EBHOT AULTHKH OTICPATHBHOI MaM AT,
30KpeMa KOHCTAHTHIMH BKa3iBHUKAMH € iMeHa MaCUBIB i CHMBOIIBHIX PAAKIB;




[image: image104.png]* BKSIBAMKH-3MiHkl € 3MiHHIMI TIPOTpaMK, iM MOKHA HAJlABATH 3HA4CHHS AAPEC PISHAX
JHiNAHOK OTICPATHBHOT 1AM ATi.

Bei BKa3iBHHKH-3MiHHi 0608’ 13K0B0 T0BHHAI GyTH Orosoleri. JLd EOro 32CTOCORYIOTh
TaKy CHHTAKCHTHY KOHCTPYKUiIO:

bazoeuii_mun  * iM’R_aKazieHuKa ;

TYT 6azosuii_mun ~ Thi1 06" €KTIB IPOrpaMH, aAPECH AKHX MOZKe 3GEPITaTH AaHHH BKA3IBHAK, —
ue Moxe OyTr NOBLIBHUE cTaHLapTHHI aG0 KopuCTYBanmpiaH! TAR, * — O3HaKa TOrO, WO
HACTYNHA IMIHHA € BKA3IBHHKOM; im'R_exasieuuka — 3BUYAlKWH | eBTHGIKATOP.

Tlomamo NpyUKIaAM OTONCIICHD BKA3IBHAKIB:

char *pc; /* BasiBHMK w2z fami 3 Tunom char */
unsigned *pl, *p2; /* nmea sxasiswuxu ma mami o Tunou unsigned */
long *q, h, wi /* q - erasiswmk, h i w - 3mwuaRKi owimsi */

'V HaBeZeHMX IpHKIafax BKAsiBHMK pc Moxe 30epiraTe NOBUIGHI ajpecH, axi GyayTs
PO3IANATHCE SIK 3APECH AAHMX 3 TUIIOM char; BKa3iBHMKH pl Ta p2 Mpu3HadeHi mis
s6epeseHns anpec IaHMX 3 THNOM unsigned int; BKA3IBHMK q MOYE [IOCHNATHCH NHIIC
Ha JIaHi, IO MaloTk THN long int.3HaK * B OFONOMICHHAX BRA3IBHMKIB CNiA 3ATHCYBATH
Nepe KOKHOK BKA3IBHHKOBOIO 3MIHHOK, 3MiHHI €3 * BBAXAIOTHCS 3BHYAIIHHMH SMiHHH-
MU Biut0BifHOTO THMY. Tak, B OCTaAHHEOMY OTONOIICHHI BKA3IBHHKOM € TUIbKH 3MiHAA q,
a h Ta w - 3BHYalini 3MiAHI 3 THOOM long int.

OBCAr AINAHKW NaM'sTi, Ky 3aAMae BKA3IBHUK,3aNEXMTL Bil aNapaTHO-NPOrPaMHOI OpraHiaui

m 3BepereHHA AGHUX B ONEPATUBHIA NAM'AT] i HaluacTille CTaHOBMTL 2 a0 4 Galitk. Y cepenoBuwi
Borland C po3mip BKa3iBHUKE BHIHAYAETLCA BCTAHOBNEHO MOAENNI nam'aTi. KpimM yeoro,
BKa3IBHMKY MOXHA RBHO OrONOWYBATU AK EakHi (near-ekaliBHMiM), WO 3aiimaloTe 2 GaiTy,
Ta Qanehi (far- | huge-skasigHnku), WO MaKOTL POIMIP 4 GaiiTu, OCOBNUBOCTI OTONOWEHHA T2
BUKOPUCTAHHA TaKMX BKA3IBHUKIB POIMAAAKTLCR B poaaini 14.

3 BxasiBHUKaMy 1TOB A3aHi IBi §a308i onepauii: & — BUIHAYCHHSA ANPECK T * — 38CP-
TaHHA 10 06’ekra 3a agpecolo. O6unBi onepauii ynaphi. Posmianeno ix.

Onepanist ¢ — BR3HAYEHHA aapecH 3MiNHOL 3HaueHHAM NaHOI orepalii € anpeca.
oTepan/a (3MiHHOL), TIepex AKHM CTOITh 3HAK &.
Hexait y nporpami oronomeso:

int a, *pa; /* a - amiwma, pa - sxasissuk */

Toni BApa3 &a Gyae BU3HAYATA aapecy Nepiioro GaitTa inmaky, AKy 3afiMae 3MiHHa a B OmIe-
parnBRiH naM’aTi (y Borland C e aapeca MoIoAIWoro 3 xBox GaATiB, BHOLIEHAX 1S a).

3HageHHA aJpecH 3MIHHOI MOYHA IPICBOTTH THM BKA3TBHHKAM, SKi Mal0Th 623081 THIT,
1o 36iraeTeea 3 THIOM 3MiHHOI. To6T0 MpUCBOEHH

a=&a; /* npaBansHe NPHCBOEHMA */
P

Gyae ULTKOM KOPEKTHIM, OCKIbKH & Ma€ TWIL int, 2 pa € BKG3IBHHKOM Ha J3HI 3 THIIOM int.
Bonsouac ABa HACTYNHI MPUCBOCHHA:

pc=é&a; q=&a; /* nomunkosi mpucsoewHs */




[image: image105.jpg]GyayTh MOMMJIKOBHMH, OCKLNBKH pc OFOJOIICHO AK BKA3iBHHK, IO MOCHIAETECH HA THI
char,a q — fiK BKa3iBHHK 3 6a30BuM THIIOM long int.
BcTaHoBlIeHO 06MEKEHHS OO 3aCTOCYBAHHA onepauji &, a came:
+ HE MOXKHA BU3HAYATH aPeCy KOHCTAHTH — 3aNHCH &150 Ta &“KIHEID" xuGHi;
« HE MOKHA BH3HAYATH APECy BUPasy — 3aIKC & (a+14) Tex XuGumit;
+ HE MOXKHA BH3HAYATH AAPECy 3MIHHOI 3 KJIacOM nam’sti register (mpo knacu nam’sTi
JaHuX MOBA HTuMme B posaini 12).
B oronomeHusX BKa3iBHAKHE MOKHA Bifipasy iHiujaslizysaTy 3HAYEHHAM aipecy 00’ exTa,
10 MaE BiANOBINHAMIA 10 BkasiBHuKa TN Hanpuknaz, npaBuibHuM Gy/ie Take OronomeHns
3 ininjamisanieio:
double 1z, *pz=4&z; /* imiuianisauis agpecow amimEoi */

3MiHHY z Y OBOMY OrOJOMIEHH] 3IMCAHO NIEPE/ BKA3IBHHKOM Dz, OTKE HA MOMEHT iRimiani-
3auii pz ans aMieEOT z Bxe Gyie BHALIEHO AiNAHKY ONEpPATHBHOI MaM'NTi, IO Mae po3-
Mip sizeof (double). BkasiBHuk pz oTpHMac azpecy nepuioro Gaiira wiei JimsHKE.

'BKa3iBHMKH MOXHA iHiiATi3yBaTH TAKOXK 3HAYCHHAMMU aAPEC-KOHCTAHT. Y HACTYITHOMY
MpUKIAfi BKA3iBHAK adr iHinianisyerses micTHAAUATKOBOK KOHCTAHTOI, IO aiPECye 3a~
[nawuii GailT orepaTMBHOT maM’ATi.

char *adr=(char*)0x04c0; /* iminianisauis xomcraHTHOW agpecow */

Y saronoBrOMy daiini <stdio.h> BU3HAYEHO CTELiabHy MAKPOKOHCTAHTY NULL, SIKY
MOJKHA IPACBOIOBATH BKA3iBHUKAM yCiX TumiB (y GLnbmoCTi cHCTEM MporpaMyBalks NULL
nopiBHIOE 0). BBakaeThes, MO BKA3iBHHK, 3HAYEHHAM AKOI0 € NULL, HE MOCHIAEThCA Ha
JKOJIeH 06’ KT MPOrpaMH, HOro HA3HBAKOTE NOPOXCHIM BKA3BHUKOM.

HagezieMo npuKIay BUKOPHCTAKHSA MOPOKHIX BRA3IBHMKIB:

int *start =NULL; /* nouarxoBo start HeosHauemmit */

do { /* uMkn BMXOHyeTbCSH, MOXM start */
. /* me ompumae xofikperHe 3HauewHs */
} while (start==NULL);:

Onepanis * — 3BepTanus 3a anpecow. Onepannom onepaiii * € BkasiBHuK (anpeca
HiTAHKM nam’aTi), a pe3ynsTatom — 3HaveHns 06’ekTa, agpecy skoro 30epirae uel pkasis-
HHK, — TaK caMo, K y pasi 38epranus 1o 06’exra 3a #oro imenem. Ilro onepatiio dacto
Ha3WBAKTE po3adpecayielo, BOHA € 3BOPOTHOK JI0 ONepanii B3ATTa anpecu &. Pesynsrar
posazpecauii Mae T, wo Gys 3ananuii six Gasosmii B oronouex i Bka3iBHAKA. 3BepTaHHR
4epe3 BKa3iBHMK MOXHA BIKOPHCTOBYBATH BCIOMH, /1€ CHHTAKCHYHO Mae GyTi 3anmcanmit
06’€eKT 1aHOro THIY.

Sxuo B mporpami oronomeHo 3MiHHY 1 BKasiBHUK, mio 36epirac anpecy mif
(rak, sx ue Gyno 3pobneHo BUIE [UIA z Ta Pz), TO B Pasi MPHCBOCHHA:

*pz = 27.82; /* me x came, mo # 2z=27.82; */

3MinHa z Habyne sHaenns 27.82. To6To 10 z MOXHa 3BepTaTHCH AK 4epes il iM’A, Tak
i uepes BKa3iBHUK pz, HANPHKIAA:

if (*pz>MAX) *pz=MAX; /* xourpons sHauemus z */
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3a CTApIIMHCTBOM ONepALii B3ATTA afpecH & iposazpecaiii * IMOCTYNAOTHCS TUTBKA
TIepBUHAMM onepaniam (aus. Tabn. 4.1), mo B GinbmocTi BUNAAKIB 3riMaE noTpeby BHKO-
PHCTaHHS {yXOK Y BHPa3ax 3 HMH ONEPAITisMH.

(OcKimbk# BKa3iBHHKA BHKOPHCTOBYKOThCA B GinbmocTi C-mporpam, a posyMinHs ix i
i IPaKTHYHE 3aCTOCYBAHHA MOKE HA TIQHATKaX BUKIMKATH A€AKi TPYIHOIL, TO IIe pa3
/IKPECTHMO, 10 3HAYEHHAM BKa3iBHHKA € a[IPECa JaHOTO, 2 3BEPTAHHA YEPe3 BKA3IB-
HUK PIBHOCW/ILHE 3BEPTAHHIO 4epes M’ 3MIHHOT. J[fisl HALIOrO OCTAHHBOTO PHKIAZY:
* &z Ta pz — [O3HAYAIOTH AAPECY 3MIHHOI z B ONEPATHBHI maM AT,
* z TAa *pz — 03HAYAI0TH HOTOYHE 3HAYCHHS SMIHHOT z.

HageieM0 KOPOTKY pOrpamy, ika HA0YHO IEMOHCTpYe Ckasane. [l BHBECHRS anpec

y dymknii printf() BHKOpHCTaHO cremubikarop Gopmary $p, IO 3aIKCYE afpecH y
opMi, KA BCTRHOBITIOETECA KOHKPETHOK) CHCTEMOK) TIPOrPaMyBAHHS.

[ EE AR AR AR AR AR kAR AR AR R AR R A XA AR AR R AR AR KR RAR NI AR ]

/* 3smepramEs RO RaEWX wepes iRemTEdizaTopm Ta BRasismExm ¥/
[ T T S OSSN

#include <stdio.h>

int main (void)

unsigned u=157, *pu=&u;
long double w=0.3631, *pw=é&wW;

printf ("\n u=%d *pu=%d ", u, *pu);

printf ("\n &u=%p pu=%p &pu=%p \n", &u, pu, &pu);
printf ("\n w=%.3LE *pw=%.3Lf ", w, *pw);

printf ("\n &w=%p pw=%p &pw=%p \n", &w, pw, &pw);
return 0;

ITpuknan BuKOHaHHsA Mporpamu & cepenosumi Borland C (anpecn BusomaTscs y dop-
Mi ceamenm : smityenns, o6uIBa 3HAYCHHS UNCTHA/LITKOBI):

u=157 *pu =157

&u=9000:0FFE pu=9000:0FFE &pu =9000:0FFA
w=0.363 *pw=0.363

&w=9000:0FF0 pw = 9000: 0FF0 &pw =9000:0FEC

3actocyBanns ksanidikaropa const. B oronomeHssax Bka3iBHHKIB MOKHA BKa3yBaTH
xsariikatop const. Pomb 1poro kBanidikatopa BH3HAYAETHCA MICIIEM HOrO 3aMmicy.
SIKuio cnoBo const B OrofoNIeRHi nepejye 6230BOMY THITy BKa3iBHHKA, TO BOHO 03HA-
Yae, M0 TAKOMY BKa3iBHHKY 3a60POHEHO 3MIHIOBATH 3Ha4eHHs 00’€KTa, aTpecy SKOro BiH
36epirae. PosriaHeMo HACTYNHI OTONOMEHHS:
int num, bak; /* smuuaimi swimni */
const int cnst=80; /* xoucraHTHa sminsa */

const int *ptc; /* BrasiBEK Ha KOHCTaHTHY aMimmy */




[image: image107.png]BkasiBHHK ptc OrOMOWICHO SK BKA3iBHAK HA KOHCTAaHTHi 3HayeHHA, BiH Moxe 3Gepiraru
anpecy JOBITHOIO JaHOrO, QIO M2€ THI int (SK KOHCTAHTHOIO, TAK i 3BHYAiHOIO):
pte = &cnst; /* npasuwnsmo */
ptc = snum; ptc = &bak; /* mpaeuneno */
(0 JaHUX, Ha AKi BKA3YE pte, MOKHA 3BEPTATHCH ONEpALiclo *, afie 3MIHIOBATH 3HAUCHAS
s ye pte, P P *
LHX [IRHKX 9epe3 BKA3{BHHK ptc HE LO3BONEHO — € CTPOTO KORTPOIOE KOMILIATOP:
printf ("0O6car - %d\n", *ptc): /* npasuneuo */
if ( *pte 100 ) /* npasuneso */
*ptc=100; /* ! nomunxa */

SIkGr B mporpami GyB OTOMOMICHMI 3BHTAITANI BRA3IBHMK:
int *pt; /* sBuuaimumh sxasisuux */
TO NPUCBOCHHA HOMY aAPECH KOHCTAHTHOI 3MIHHOT G0 6 MOMFIKOBHM:

pt = &cnst; /* ' nomunka */
pt = &num; pt = &bak; /* npaemnbuo */

BxaziBHHKH Ha KOHCTaHTHI J1aHi YaCTO BHKOPHCTOBYIOTS B OTONOIICHHAX HapaMeTpis
ynxuiii. [To-nepiue, ue 3axHOtae NapaMeTPH Bill KeGaKAHHX BUIAIKOBHX 3MiH iX 3HAYCHE Y
TIpoUeci BUKOHAHHA (PyHKUIT, O-Apyre, Iac 3MOTY NepeAaBath B QyHKLif0 AaHi, sKi Orono-
meHi B nporpami 3 keaidixaropom const.

SIKmIe cNoBO const B OTONOWEHHI BKa3iBHWKA 3alMCATH Neped HOTo iMeHeM:

int * const cpt = &num; /* KOHCTaHTHME BXasiBHHMK */

TO TaKuii BKa3iBHHK OyA¢ KOHCTAHTHHM. B OrononeHHi KOHCTAHTHHH BKA3IBHMK Tpeba
o60B’A3K080 Npoisitianisysars (Y HamoMy npukiani cpt iHillianisyeThca aapecow num)
i 3MiHIOBATH B IPOTPaMi e 3HAUCHHS HE MOXHA:

*cpt =100; /* npaeunpHo */

cpt = &bak; /% 1 nomunxa */

Hepuuit oriepaTop 38epTAETECA 10 MIAHOT num, HA AXY NOCHAAETLCA CPt, TOMY BiK
UIIKOM XOPeKTHUIA. Y IPYroMy omeparopi poGHTLCA ¢npoba 3MIHHTY 3JHAYEHHA BKA3iBHIKA
cpt. Lleit BRasiBANK OrofolIeH0 K KOHCTAHTHHAH, TOMY KOMILLATOP 3ad)iKCY€ HOMHIIKY.

SIKImO X B OTONOMEHH] BKa3iRAKKa KBalidikatop const BuKopHCTaTH ABidi:

const int * const cptc=&cnst; /* KOHCTaHTHWA BKAJLBHMK Ha
XOHCTaHTHY 3Minuy */

10 cptc 6yle KORCTAHTHHM BKA3IBHMKOM Ha KOHCTAHTHE 3HaueHHA 3 THHOM int. Horo
MOXH8 BHKODHCTOBYBATH TIfbKH 1A 34MTYBAHHA ZAHHX 3 aApecoto, AKy el BKa3BHHK
OTpHMaB micaA iHinianizayii. 3anycyBaTu 1OCK 33 W€ AAPECOIO YH 3MIHIOBATH 3HAYCHHA
TaKoro BKa3iBHIKa 3360poHeHo:

if ( *cptc 1=100) /* npasunbHo */
*cptc=100; /* | nowmika */
Cptc = &num; /* | nomunka */
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3pyuHicTh PoGOTH 3 BKasiBHHKaMH Ge300CEPEHEO NOB’I3aHA 3 MONIINBICTIO BUKOHAHHA
HaJl HAMM DALY ONepaLii, a caMe:
* TPHCROEHHS,;

+ TOPIiBHAHHS;
» 3GiIBIICHH/3MEHINSHHS;
o BigHiMaHHs,

Tpy OCTaHHI 3 IepeNiueAHX ONEpalilt HASHBAIOTS (OPECHOIO APUPMEMUKOI0, XOUA JACTO
LIHM TEPMIHOM NO3HAYAI0TH YC¢i HasBaHi onepanii Haa BKa3iBHUKAMH.

Onepaulii NpHCBOEHH1, NOPIiBHAHAA T2 BiAHIMaHHA GiapHi, o6HABa OMEpaHRK LUX
onepaliit 0608’ A3K0B0 HOBHHAI GyTH Bra3iBHUKaMH (a60 aiPECHUMNE BUDA3aMK) 3 OJHAKO-
BuM GasopuM TunoM. Onepatlii 36iMBICHHS. TH IMEHLICHHA 3HAYEHE BKAZIBHMKIB MOKYTH
GyTu sk yHapHUMK (nocTdikcHni aGo npedikcHuit IHKpeMeHT/ IeKPeMEHT BKasiBHIKa), TK
1 Ginapuamu — 36iMBILIENHA/3MEHITEHHA aApeCcH HA 3a/laHy LTOYHCHOBY BETHHHHY.

TIpucBOEHHS T2 NMOPIBHANNA BKA3IBAAKIB. BKasiBHUKy-3MiHHIH MOXHA NPHCBOTTH
3HAYCHHA ABPECH, SKa 30EPITACTLCS B IHLIOMY BKAJiBHUKY 4H (OPMYETbCA BUPAIOM, 33J2HNM
cnipaBa Bij 3HaKa MPHCBOEHHA. HeobXinrow yMOBOIO onepauii NPHCBOEHHS /UL BKA3iBHHKIB
€ ORHAKOBICTb Ga30BHX THITIB BXa3IBHHKA-3MIHHOT i BHPa3sy, WO IPUCBOIOETHCS, IHAKIIE 110~
TPi6HO BHKOHYBATH SBHE NIePETBOPEHHS BKA3IBHIKOBOTO THITY IPABOTO ONEPaH.a.

Hanpuknaz, Hexaii B nporpaMi oronomeHo:

int *pc, *pnew, c¢=3500;
Ta BHKOHAHO B2 IPHCBOEHAS:
pe = &c; phew =pc;

Toni 06HnBa BKa3iBHAKK pc 1 pnew GyIyTs MaTH OIHAKOBE 3HAICHHS — aAPECY 3MIHHOI ¢,
2 3HAYCHHA BHPA3y *pnew [OPIBHIOBATHME 3HAMEHHIO 3MIHHOI ¢ 1 BHpa3y *pc.

Hap BkasiBHHKaMH (aApecaMu) MOXHA BHKOHYBATH BCi ONepallil NOpiBHAHHA, BI0 33~
CTOCOBYHOTBCA Y MOBI C: <, <=, >, >=, ==, l=_ Pe3yJbTaToM KOXKHOI OTlepallii NOPiBHAHAL
y pasi If iCTHHHOCTI € HEHYNIbOBE 3HAYCHRA, 2 Y pa3i XuGHOCTi — Hy/b.

TTpux/iag NOpiBHAHHS 3HAYEHb BKA3IBHUKIB!

if (pnew==pc) /* sxmo SHauenHs BRasiBmMKi® 36iranTsca */
pnew = NULL; /* phew cTac Hesuamauenimm */

Heo6xinHO 3a3HAMUTH, L0 BHKOPHCTAHHS TIEPLIMX YOTHPLOX OnNepauii MOpPiBHAHHA:
<, <=, > Ta >= NOULTEHE JIHIE B TOMY BHIAAKY, KOMH 0GU/IB2 BKAIBHUKH IOCUTAITBCH
Ha eIeMEHTH OJ(HOTO i TOTO J MacHBy. Binnorizuuit npuknan HaBeaeHo Kani.

36inbIueHNA/3MennIenHn aapec. JTo 3HaTeHNA BKA3IBAMKA MOKHE JOAEBATH (YH Bl HBO-
TO BiIHIMATH) [OBINBHE 1iNe uncio. PesynsTarom onepatii 36inpMeHHs BKa3iBHUKa ptr:

ptr=ptr+k;

€ HOBa afpeca, o GOpMyETLCA 31 HATCHHS, ke 36epirae ptr, 3GLTLIICHOTO Ha 3HAYCHHA




[image: image109.png]k*sizeof (6asosuii_mun). TYT k- LiNOYHCNOBA BENHYMHA, IO AOAAETHCR 10 BKA3IBHUKA,
a sizeof (Bazoguti_mun) — posMip 06’ €kTa, Ha AKII NOCHITAETECA BKA3iBHUK ptr. Bignoriano
3HAYEHHAM BHPAsy ptr-k €anpeca, MCHINA 32 3HAYCHHA PLT HA TAKY X CAMY BENUYHHY.
TaxHM YHHOM, BUPa3, B AKOMY 301TbLIYEThCA 60 3MEHUIYETHCA SHAUEHHA BKa3iBHHKA, opMye
anpecy 06’ekTa, PO3TAIOBAHOTO HA k eNeMEHTIB npasilie (Y pasi onepanii A0KaBakHH) 40
nipime (onepauin BixHIMAKA) B TOTO 06’€KTa, Ha AKHI MOCUIAETHCA JAHHI BKA3IBHIK.

Hexait y nporpaMi orooureno Macus i3 50-T# NOBruX Uitmx wucesn i BiANOBigHMiE
BKa3iBHHK:

long mas[501, *pel;

Skio Bxa3iBHUKY pel NPACBOITH agpecy NEPMIOre eNeMenTa MacuBy (y C-nporpaMax Bil
Mae innexc 0):

pel=c&mas[0];

To BMpa3 pel+1 Gyle BiANOBINATH aPeCi HACTYNHOIO ENEMEHTA MACHBY, @ BHPa3 pel+S
dopMye anpecy enemenTa, Mo Mae iHAeKe 5. BinnoBinHo BUpas * (pel+1) — Lie 3HadeHAA
€JIEMEHTA MACHBY, HACTYNHOTO 33 *pel, a Bpa3 * (pel+5) — I 3HAYCHHA CICMEHTA,
3CYHEHOTO Ha I'ATh ENEMEHTIB Bifl 1094TKY MacHBY. .

1lfe pas mipxpecnumo, we BenMTUHa, KA JIONACTECA 1O 3HAYCHHA BKAIIBHMKA M Bin-
HIMa€TheA Bifl HBOIO, € KPATHOK PO3MIpy 06’ckTa. SKINO, HANPHKNIA, 3HAYEHHA alpecy
NOYaTKy MacHBY, ke OTPHMAB BKA3iBHUK pel, ZOPIBHIOE 0x1a30, TO 3HAYCHMAM BUpa3y
pel+l canpeca Oxla34, aBHpasy pel+5 — afpeca Oxlad4 (Ginsma Ha 5x4=20 GaifTis
33 aipecy, 3aHECeHY B pel).

Onepauil 36inbmeHHA/3MEHIIEHAS Pa3oM 3 ONIEPAIICI0 IPUCBOEHHS 3aCTOCOBYIOTh AMA
3MiHH 3HAYCHB BKa3iBHHKIB. 30KpeMa, IHKpeMeHT

ptr++; /* abo ptr=ptr+l */ .

36inbImye anpecy, 3aHECEHY B ptr, Ha po3Mip Gasosoro 06’exra. Ilici BHKOHAHHA LHOTO
onepatopa ptr GOyme BrasyRard HA HACTYIIHHIT ENEMEHT MacHBY. JlekpemMeHT

ptr:

/* abo ptr=ptr-1 */
3Milye BKA3iBHMK ptr Hanonepenuiit 06’exr. Uepes onepauii koMGiHOBAHOTO MPRCBOCHAS
MOMHA MEPECYBATH BKA3IBHAKH BiApasy Ha JeKinbka 06'¢kTin. 30KpeMa, OTiepaTop
ptr +=10; /* abo ptr=ptr+10 */
3cyeac ptr Ha 10 eeMeHTIB BIIpaBo, a ONEPATOp
ptr-=2%n; /* abo ptr=ptr-2*n */
NEPEHOCHTE LieH BKA3iBHHK Ha 2*n efIeMEHTIB IBOpYY.

Hapenexi pumie onepauii HaA BKa3iBHUKAMH BUKOPHCTAHO B HACTYMHil nporpami, Aka
TepeCTaBIAE ENEMENTH 3aAHOTO MACHBY LILIAX YUCEN Y 3BOPOTHOMY NOPSAKY. 3BEPTAHHA
IO €NeMEHTIB MACHBY PEati3oBaHO 4epes BKasiBHMKM pl i p2. CnowaTky pl BKasye Ha
TICPIIHiT eIEMEHT MacHBY, 2 p2 — Ha OCTaHHIA. V mukJli BiAGYBAcTBCH OGMiH 3HAYCHHAMH

€IEMEHTIB, a1PECH AKHX 3Ja10Th pl i p2,acaMi BKAJIBHUKH 3CYBAKOTHLCA HA3YCTPIY OAMH
ONHOMY OTIEPAIiAMY BiANOBIAKO IMKPEMEHTA Ta ASKPEMEHTA.
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/* TlepecCTapneHHA @MeMEHTiE MaCHBY B 3BODOTHOMY NODARKY */
S L e

#include <stdio.h>

#define N 10 /* xinexicTe eneueHTis Macupy*/
int maim(veid)

{
int ar[N)={0, 1, 2, 3, 4, 5, 6, 7, 8, 9};
int *pl, *p2;

pl=gar[0]; /* appeca nepmoro eneMenTa Macmpy */

p2=pl+N-1; /% ampeca OCTAHHLOr® eneMeHTa MacHBy */
/* uMKn mepecTaBneHHA eneMeHTis */

for( ; pl<p2; pi++, p2--} /* mpocyBaeMo BXaSiBHAKKM HasycTpiu */

{ int d=*pl; /* d - popaTxosa sHyTpimKa sminMa */

*pl=+p2; *p2=d; /* ofMiH sHaueHHAMM eneMeHTin */

puts("\n Macup 3 NEpECTABNCHWMH eNeMeHTAMM:");
for{ pl=sar[0); pl<&ar[N]; pl++ )

printf(“%4d", *pl): /* eupenenns pesynwraTy */
return 0;

'V pasi BHKOHAHHA NPOIPAMH Ha €KpaH Gy/c BUBCIEHO:
MACHB 3 NepecTaBneHMMH eTEMeHTAMH:
9 8 7 6 5 4 3 2 1 0

Biguimanns BkasiBHHKiB. L3 omepallid BHKOHYETBCS HAJ ABOMA BKa3iBHYKAMHU
{(anpecamm), il pe3sy/ILTATOM € KiIBKICTE €/IeMEBTIB 6a30BOTO THITY, AKi MOXKHA PO3TALIYBATH
B [iNAHII ONEPATHBHOT NaM ATi, AAPECH MOIATKY | KiHIA AKOT 337AI0TH Ui BKA3IBHAKIL,

SIKWO BKA3iBHUKY pl NPHCBOITH aipecy NEPIIOro eNeMENTa MACHBY ar, 4 BKA3IBHHKY
P2 — aIpecy MOCTOro eIEMEHTA (3 yPAXYBaHHAM, IO iHACKCH NOTHHAIOTHCA 3 HYITA)

pl=sar{0]; p2=&ar([5]:
TO 3HAYEHHAM PisHALE p2-pl Gy/e THCIO 5 — KITBKICTE €EMEHTIB MACHBY BiZl NEPLIOTO
JIO MOCTOTO.

Inmii onepanii Baz BKA3iBAMKaMK, KpiM TIepeligenix, He JOIYCKAIOTECH: HE MOKHA J10-

LaBaTH MM MHOXWTH BKa3iBHHEKH, BUKOHYBATH Hajl HUMH no6iToBi onepauii Tomo.

XapaxTtepni Bupash 3 BkasiBHAEKamMH. Ha 3aBepllienHs HaBeAeMO NeRKi XapakTepHi
BHPa3H Ta ONEPATOPH 32 YUACTIO BKAZIBHMKIB, IO Y4CTO BHKOPHCTOBYIOTHCA B NPAKTITHAX
C-nporpamax. ix mpaBubHE poBYMiHHA i 33CTOCYBaHHA BAXIMBE AN YCHINIEOTO MPOTPa-
MysaHHs MoBOIO C.

Hikde 3aMHCaHO Pl ONIEPaTOPiB HPHCBOEHHA, ONEPAHAAMH SKHX € CTCMCHTH MACHBY
mvr, 3MiHHa a T4 BXa3iBHHKH pm i px. [IponoHyemo cripo6yBari caMoCTiiiEG IpOiHTepTIpe:
TyBaTH 3aIIMCAB] OIEPATOPH | BU3HAYATH, WO Oyne PesyabTaTOM ix BHKOHAHHA, a NOTIM




[image: image111.png]TIOPiBHATH CBOi BUCHOBKH 3 HABEASHHMMM NOACHeHHAMA. Hexali He /IAKAlOTb BAC MOMKITHBI
TIOMHNKH B iHTEPNPETALISX HABEAEHHX BHPasiB. A/DKe BKA3iBHHKN — HOBHI | He 30BCIM
OpOCTHii y BHKOPHCTaHH] 3aci6 NpOrpaMyBaHus, U1 BiTLHOTO BONONIHHA AKHM NOTPiGHI
SIK 3HAHHS, TaK i MeBHMH NPaKTHIHHA JOCBIA.

Orxe, Hexall y nporpami OroNomeHo;

int mvr[100]; /* macus iz 100 uinux umcen */
int * pm=anvr[0]; /* srasiemux na novarox macmey */
int a, *px=pm; /* uinmourcrnosa swmivha i AoHaTKOBME BRaIlmpHMX */

Tpeba BKa3aTH PE3YIHTAT KOXKHOIO 3 HACTYNHHX ONEPATOPiB:

. pmtt;

— BKa3iBHMK NEPeCcyBACTLCA Ha HACTYTIHUI eleMEHT MACHBY;

s a=*pm+t;

—3MIiHHA a OTPMMYE 3HAYEHHA elieMEHTa, HA AKHI BKA3ye pm, TIC/IA HOTO BKA3BHHK Nepe-
CyBaeThCA HA HACTYNIHHH eneMeHT Macusy. Lleii pesynbrar noB’3aHuit 3 ThHM, 1o onepauii
NIOCT(IKCHOrO iHKPEMEHTa Ta ASKPEMEHTA MaroTh BUMIMI MPIOPHTET, HX ONiepaiiis po3ape-
cauii, ToMy 3HaK ++ BiJHOCHTBCA JI0 BKA3IBHHKA, 3 HE 10 BUPA3Y *pm, XO4a CaMa Oepais
36inbieHHs pm BHKOHYETHCA OCTAHHBOIO, TOOTO MiCIA NPHCBOCHHA;

s a=(*pm)++;

—~ 3MiHHA a OTPHMy€ 3HAYEHHA €MeMEHTa MacCHBY, H3 KNI BKa3ye pm, MICAH 90T LeH
e1eMeHT (ane He a i He BKa3iBHHK) 30LIbIIyeThCA HA 1;

« a=*++pm;

— obunsi onepalii ++ Ta * MalTb ONHAKOBE CTAPUIMHCTBO T2 ACOLIATHBHICTL CHpaBa
HaniBo, ToMy CIOYATKy 36LIBUIYEThCS aIpeca, 3aNHCaHa B pm, & [IOTiM 3MIiHHA & OTPUMYE
3HAYCHHA SIEMEHTA MACHBY 33 HOBOIO 8/IPECOI0;

* a=++*pm;

— 3HAYEHH EIEMCHTA MAacHBY, Ha AKHit BKasye pm, 361MbuIyeTbCs Ha 1, MiCIA YOTO e HOBE
3HAYEHHA TPHCBOIOETHCA IMIHHIN a;

o *DX++=*pmt+;

— 38 APECOI0 PX 3ANHCYETHCH IHAYCHHA SICMEHTA, Ha AKUM BKasye pm, a notim obuasa
BKA3{BHUKH MEPECyBalOThCA HA HACTYIHI CNICMERTH MACHBY,

7.3. void-BkasiBHuku. Tunizauin BkasiBHukiB

HeTunizopani BkasiBankh. 5K BKe 3a3Ha4a10Ch, BKA3iBHAKY MOXHA IPHCBOIOBATH
alpecH TiNBKH THX JaHHX, THI SKHX 36iractbes 3 6a3oBUM THNOM BKa3iBHMKA. BHHATOK
CTAHOB/ATh CHELIANBH] HETHII30BaHI BKA3IBHUKH, OTONOLICH] 3 KIIOJOBHM CI0BOM void:

void *pv;
SIKWIO BKA3iBHHK OTO/OMICHO AKX HETHMI30BAHHMH, TO Bl CyMiCHHil 3 yciMa BKa3iBHIKA-

MU BPOTpaM#t Ta aApecaMit ycix 06’ extin. ToMy BKa3iBHRKY PV MOXHA NIPHCBOITH aapecy
3MiHHOL LiNnoTo THHY pv=&a ab0 AilCHOTO THIY pv==§z, Yi GyaB-AKOTO IHILOTO THITY.
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Ga3oBuM THIIOM i HaBnaky. Hanpukiaz, Ko B porpami € me ABa BKa3iBHHKH:
unsigned char *pl;
long *p4=é&mas[2]:

TO UITKOM KOPEKTHUM OYIyTE HACTYMHI MPACBOEHHS:
PV =p4; Pl=pv;

AKi MepenmyTh y BKasiBHEK pl anpecy, mo Gyna sanncara B p4. IIpore, cnin naM’srarn,
mo pl Bee ofHo Gyae POSIMARATH 06’€KT 32 M€K0 aAPECOIo SIK JaHE 3 THIIOM unsigned
char, aHe long. ToGTo 3BepTaHHs *pl BHALIMTE TUTHKM NepuIi GalTis long-3HaueHHs
£/IEMCHTA MACHBY mas, HA AKHIl IOCHIAEThCA pA.
Heruiiizopani BKa3iBHMKH RIAPOKO JACTOCOBYIOTH VLA OTONIOWIEHHA TAPaMETPIB yHKI|H,
IO MOXYTE HaGyBATH 3HAYEHHA afpec 06’eKTiB Pi3HMX THIIIB, a Takox mOG 3aGesmednty
MOYJIHBICTE [TOBEPHCHAA 3 yRKIIT anpecH Heo3HaTeHoro 06’ ckra. Hanpuknan, cranpaptaa
6GifmioTeuna dyHKuia malloc(), AKa 3xificHIOE BUAIICHHS B AMBAMIYRIN r1an’aTi JiTAHKY
3a7an0r0 oOCATY, Ma€ THE peayikraty void * (NoBepTac agpecy nmepmoro Gaiita Buaine-
HOT AUITHKH), IO Ka€ 3MOTY BUKOPHCTOBYBATH il A/ PO3TANIYBAHHS B AHHAMIGHIA nam sl
06’€KTiB Pi3HHX THHIB.
Och 1Ba MPHKITAZN NPHCBOCHHA 3HAYCHHA, NOBEPHEROTo GyHKUiCH malloc(), BKa-
3IBHKKAM 3 Pi3HUMH G230BHMH THIAMM:
char *pst;
double *par
pst = malloc( 300);
par = malloc{ n * sizeof (double) j;

IMicns BukoHaHHA malloc() BKa3iBHHK pst OTpHMae aipecy mepuioro Gaita JUTTHKM
InHamMigHoi maM’aTi ofcaroM 300 GaiiTis, a BaliBHMK par — aapecy nepuioro Galita nep-
1OTO eJIEMEHTa IMHAMIYHOrO MACHBY 3 n JIaHHX, IO MAIOTs THN double. Tenep MoxHa
peatisyBaTH Taki PHCBOCHHA:

*pst="X';

*{par+3) =14.675;

Y pesynbraTi BUKOHRHHA HABEIEHIX ONEPATOPIB NEPIIMM CHMBOTIOM PANIKA, Ha SKui
BKA3yE pst, CTaHE CUMBOM *X',a KOHCTAaHTY 14.675 Gyne 3amHCaHO AK YETBEPTH 3a mo-
PASIKOM €IEMEHT MacHBY MIACHAUX YHCeN, alipecy NOIATKY AKOTO 36epirac BKASIBHAK par.

Hepersopenna THOY BxasiBHMKA. Xoua B C-nporpamMax 3Ha4CHHA BKA3iBHHER 3
THIOM void MOXHA HPHCBOKBATH ROBLTLHOMY IHIIOMY BKa3iBHMKOBI, BCE XK Y TAKMX OIIe-
PaNiAX NPOrpaMiCTH YacTo 33CTOCOBYIOTS ONIEPALIiI0 ABROTO MEPETROPEHAs THITY. 3oKpeMa,
B TONEPEAHIX NPHKTANAX 3BEPTAHHA A0 GYHKWl malloc () MOXHA SBHO NEPETROPHTH
3HaYEHH, sike NOBEPTae malloc (), BiAMOBIAHO A0 THIY BKA3IBHAKA:

pst = (char *)malloc( 300);
par = (double *}malloc{ n * sizeof(double) };
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Ornepaniio NEpeTBOpeHHs THILY 3aCTOCOBYIOTh TAKOK Y Pasi NPHCBOCHHA BKASIBHAKAM
KOHCTAaHTHHX 3fPec Ta B pasi iHiianisanil Bka3iBHAKIB KOHCTAHTHHMY 3HAHEHHAMM:

unsigned far *VM= (unsigned far *)0xb8000000;

3miHHa VM HaGyBac 3HauEHHA apPecH NIEPIIOTO GaiiTa BiACOaM’aTi, B AKiH 36epiracTbcs
eKpaHHe 300PAKCHHA B TEKCTOBHX PEXHMAX POGOTH KOMIT KOTepa.

BHKOPHCTOBYIOUH ONEPaLLio IEPETBOPEHAA THITY, MOXKA3 NPUCBOITH BKA3IBHHKY 3Ha-
YeHHS 1HIIOTO BKA3IBHHKA, IO Mae BiAMIHuui GazoBuii THIL. Hanpakiaz, Wis OrONOMIEHHX
BUINE BKA3IBHHKIB Pl i p4 MOXKHA BIKOHATH Ge3r0CEPENHE NPUCBOCHH

Pl = (unsigned char *)p4;

YHHUKHYBHI 3aCTOCYBaHHS HETHITI30BaHOYO BKA3iBHMKa (paHille JUIT TAKOTO IEPETIPHCBOEHHT
BHKOPHCTOBYBABCS NOJATKOBHH BKasiBHUK pv). LIl06 yHAKHYTH [OMHIKOBHX pesynsTaTiB
pobora nporpami, tpeba Gyrn ofepekHiM 3 UPHCBOCHHAM BKa3iBHHKAM aapec 06 ektin
iHILOTO THILY | 34CTOCOBYBATH TaKi OPACBOCHHS TLBKHU TaM, IE BOHA COpaBi HeoOXimHi.

LHe ommim BHNISAKOM BEKOPHCTAHHSA SBHOTO IIEPETBOPEHHA THITY € 3BEPTAHHA 10 NAHHX
gepes void-BKa3iBHAK. OCKUIBKA TAKUIi BKA3iBHHK HE 3a/1ac posMipy 06’ €KTa, anpecy AXoro
Bin 30epirae, TO MU1% 3BEPTAHHS A0 JAHHX YePE3 HETHMIZ0BAHHH BKA3iBHIK HeoOXinHO nepe-
TBOPHTH HOFO O BILTOBINHOTO THITY.

TIpoiniocTpyeMo ckazaHe IIPHIIALOM TIPOTPAMH, AKA BUJ/IAE 3 NOBFOTO LIUTOro Yneha dat,
mo Mae po3Mip 4 GaliTy, 35a1enns 060X Foro nonoeus (1BoGaitToBMX CIiB) i KOXHOIO 3
90THpsOX Gaiitis 30kpema. [TOpAACK 3BEPTAHHA 0 CKIANOBHX XOMIIOHEATIE dat Bpaxobye
CXeMy “3BOPOTHONO” 3aMCY WIMHX IUCEN B ONEPATHBHIH NaM’ATi KOMI'FoTepa: HaliMeRY
appecy Mae MOROZMHit HaHT wicna, a HaliGinbury ~ crapmmii (prc. 7.1). Taka cxema samucy
WiNOYHCNOBHX JaHHX BIACTHBA, 30KkpemMa, koMl torepam [BM PC.

1 Gajir
———

dat: c d 3 4 a b 1 2

Monodwe cnogo Cmapue cnogo

4 Gaitn

Adpecu onepamuenoi nam ‘smi

Puc. 7.1. Cxema posTaLuyBaHHA 3MIHHOT dat B ONepaTuBHiA nam'sTi

JUnst 3BPTaHRAA 10 BCHOTO JOBIOTO LIONO YHCA Ta OKPeMO 40 HOro CKIANOBHX JaCTHH
(cnip i GaiTiB) y mporpami BAKOPHCTAHO eNHIH HeTHRI30BaKKH BKasiBEuK p. 106 3agatu




[image: image114.png]THn 06’eKTa, Ha AKMI B RN MOMEHT NOCHMACThCA BKa3iBHUK p, B YCIX 3BEPTAHHAX HO
JaHHX NEPIOI0 BMKOHYETRCA ONEPANIA ISPCTBOPSHES NEOTO BKA3iBHAKA RO MOTPiIGHOTO
THy: (unsigned *) — y pa3i BHIINCHRA cliB, (unsigned char *) — Bud BUOINCHHA
Baitris T2 (unsigned long*) — JUIA 3BEPTAHHS L0 BCKOTO CNOBA. SHAYEHHAM BHpasy
*(unsigned *)p € GessRaxobe ABOGAHTORE CIOBO, aAPECY MOYATKY AKOIO 33Ja€ p, TOOTO
MOJIOAMIA IONOBKHA dat. JInA BHALCHHA NPyTOi NONOBHHA dat (CTApILOro CNOBa) CIoYaT-
&y p NMEPETBOPIOEThCA A0 THITY unsigned *. T1oTiM A0 3HA9EHHS OTPHMAHOTO TAII30BAHOIO
BKasiBHMKa nomacTeea 1 — uelt Bupas GopMye aapecy Apyroro ciosa. lanmi BHKOHY€ThCA
3BEPTAHHA 32 CHOPMOBAHOIO AAPECOIO:
w2= *({unsigned*)p+1);
ARanoTiYHIM CrIocoGoM NO 4epai BUAINAIOTbCS Bei YoTnps GaliTh sMinmol dat:

byte[k] = *({unsigned char*)p+k);

T L L L s L Taameey)
/* Bupinemma cnip i 6afiris i mosroro minoro wmcna */
N L L L

#include <stdio.h>

int main (void)

{

unsigned long dat =0xl2ab34cd: /* sanane poere umcio */
unsigned int wl, w2; /* cxnapoei cnosa */
unsigned char byte(4]: /* wacus ckmnaposux Sanris */
void *p=sdat; /* nerunisopammh exasiemux */
int ki
wl=*(unsigned *)p; /* supinenns momogmoro csosa */
w2 =*((unsigned *)p+1); /* supinemua crapmoro cicea */
for (k=0; k<4; kt+) N /* waxn suninenna Gairis */

byte(k] = *((unsigned char *)p+k);
printf ("\n\t3agame umucno - %#0.101x\n", *{unsigned long *)p };
printf {"Cnopa: wmomomme - %#0.6x \t crapme - %#0.6x \n", wl, w2):
printf ("Bagrn: l-#1 (masmonogumst) -~ $#0.4Xx \t 2-% - $#0.4x \n "
"\t 3-# - ¥#0.4x\t4-# (makcrapmuit) - $#0.4x \n",

byte[0}, byte{l], byte[2], byte[31);
return 0;

PesysLTar BUKOHAHAS NPOTPaMIL:

3apake uucno -~ Oxl2ab3dcd
Cnosa: wmonoawe - O0x34cd crapme - 0x12ab
Ba#ttu: 1-# {mHafmonopmuf) - Oxcd 2-# - 0x34
3-i - Oxab 4-% (wamcTapmmit) - 0x12
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1. Ski 3 oronoueHAX HEDRYE IMIHHKK € BRASIBHUKAMH?
int 6, cl, *v, sh;
float *mi, m2, *rt;
2. Slki 3Ma9eHHA MOXKHA (IPHCBOIOBATH BKA3BRUKY?
3. Slxum Gyne 3HaveHHA 3MIHHOT x MIiCA BUKOHAHHA HACTYIHOTO (parmenTa nporpamu?
int x, *vk;
vk=3§x; x=5;
*vk=x*5; X+=*vk;
4. liJo nosmanac koHCTanT2 NULL? o AKAX BKA3IBHEKIB i MOXHA 3aCTOCOBYBATH?
5. Slxi omepanil Ha3nBaloTh onepauisMy axpeckol apumerkn? ki BUMOTH 0 BRA3IBHMKIS,
0 BCTYNAKOTh ¥ Ui onepamii?

6. 1o BiabyBacTheA Y pasi BUKOHAHRs onepanii iHkpeMeHTa/AexpeMenTa BkasiBumka? Yomy
NOPIBHIOE PISHKIS 3HAEHD BKA3IBHUKIR?
7. Sl BIUIHBAE MicLie 3aKCyY KBaTi(iKaTOpa const BOTONOWeHH: BkasiRHKKa Ha GyHKIIT EOr0
BKa3iBHAKA?
8. ¥ mporpaMi Orosomeno ABa BKA3iBHEKH i 3MIHHY n:
double *px; double * const py= (double *)200;
int n=0;
V nponeci BUKORABHA ZaR0i NIPOrpaMu BKA3IBHHKY pX TOCTINOBRO MPHCBOIOBANHCE Taki
3HAYSHHA:
1) px=py+50;
2) px+=10;
3) px = px>=(double *}600 ? px~10 : NULL;
Slxum Gyne 3HadeHHA 3MIHHOL n MiC/A BHKOHAHHS HACTYNHOTO ONEpaTopa?
if (px != NULL)
n=px-py:
9. B AKMX BHIIAZKAX 3aCTOCOBYIOTE SBHE NEPETBOPEHES THITY BKA3iBHIKA?
10. Y nporpaMi BHKOBaHO PAA OTONOMICHS:
char *pch, void *pt;
int *d, cbr;

SlKi 3 BaBeneHUX HIDKUE ONEPATOPIB PHCBOCHHA IPABKABHI, 3 AKi IOMIWIKOBI?

1) pch = &cbr; 2) pt = &cbr;

3) d=schr; 4) pt =pch+cbr;
5) pch = (int*)pts; 6) cbr *= *d;

7} cbr = 3*a; 8) cbr = *pt+8;

9) cbr = *(int*)pt-8; 10) *d = cbx * *pch;
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MACUBU

Y usomy po3agin

[=}

BnacTusocTi Macusie mosu C

(=]

OronoweHHs Ta iHiljanisauis MacuBis, 3BepTaHHA [0 eNemeHTIB Macuey Yepes
iHoeKeu

BaaisHukoa (opMa 38epTaHHs [0 EMEMEHTIB MacuBy

BaratoBuMipHi MacyBU: OTONOLEHHR, PO3TalLyBaHHs B nam'aTi, iHiuianisavis
IHaekcHa chopMa 3sepTaHHs A0 enemeHTiB GaratoBUMipHOro Macusy
MoHwKeHHs BUMIPHOCTI GaraToBUMIPHOTO Macuey

KombiHoBaHi thopmu 3sepTaHHa Ao enemeHTis GaratosumipHoro macusy

0ODoooao

OronolueHHs | BUKOPUCTaHHs BKa3IBHUKIB Ha niamMacuey GaratoBMMIPHOTD Macuey

ACHBM HAJIEXATh O CKIaZeHHX (arDeroBaHUX) THITIB JAHHX. 32 03HAYCHHAM MACUE —

M e OpraHi3oBaHa MEBHMM YMHOM CYKYMHICTh NaHMX OXHOTO THMY (iX HA3MBAKOTH
eremenmamu MacuBy). 3a3Ha4MMO OCHOBHI BIACTHBOCTI MacHBiB MOBH C:
MacHB 3aiiMac HerlepePBHY MIIAHKY OTIEPATHBHOT ITaM’ATi;
BCi eNICMEHTH MacHBY MAlOTh OXHAKOBHIT THII i CrTiibHe iM’s;
« THII €/IEMEHTIB MacHBy Moxe GyTH ZOBLTbHAM POCTHM a60 CKIANCHHM;
@IEMEHTH MaCHBY PO3TALIOBYIOTECS HOCIIJIOBHO 33 MOPSAKOM 3POCTaHHs iHIEKCIB;
iHJ1eKC MEPIIOTro eNeMEHTa MAaCHBY 3aBXAM AOPiBHIOE 0;
IO ENIEMEHTIB MACHBY MO)KHA 3BEPTATHCh 5K Yepe3 iHIeKCH, TaK i Yepes BKa3iBHUKH;
iM’s MACHBY € KOHCTAHTHHM BKa3iBHHKOM Ha HOro II0YaTOK B ONepaTHBHIil 1am’aTi, To6T0
iM’st MacuBy 36epirae afpecy Nepuoro eIeMeHTa bOro MaCHBY;
MacHB MOe GyTH OfHOBMMIpPHHM 4H GaraToBHMIpHHM (MacuB, cHOPMOBaHHi 3 MACHBIB).

Cranpapr C-99 1emo po3mupHe criocobu CTBOPEHHS ii BAKOPHCTAHHA MAaCHBIB Y PO~
rpaMax, 30KpeMa 3aTBEpIHB BHKODHCTAHHA T. 3B. CKIAIEHUX stitepanis (mus. Jonarox 3).

8.1. OgHOBUMIpHI MacuBu

Odmosumipruii Macus — e NiHIHHA IOCTINOBHICTS ONHOTHIHAX e/eMenTiB, Taki MacHBH
9ACTO HASHBAIOTH MATEMATHYHUM TEPMIiHOM gexmop. Koker eeMeHT OTHOBHMIPHOTO MacHBY
Mae CBilf mopAAKoBHit HOMep (iHOeKc), KM BH3HAYAE PO3TANIYBAHHS 1{bOTO EIEMEHTA.




[image: image117.png]8.1.1. OronoueHHn Ta

uianizauia Macusis

Sk i 3BU=aitHi 3MiHHI, Bei MACHBH NOBHHHI 6YTH OroNoilieHi ABHO, MOG KOMILUIATOP Mir
BHAUTMTH IS KOXHOTO 3 HHX AUIAAKY [1aM’ATi BIATOBIAHOTO o6csry. OroNoeH s MacHBiB
BAKOHYIOTb Y€PE3 TAKY CHHTAKCHUHY KOHCTPYKI{IO:

mun_eremenmia  iv'a_macuay [xinexicms_enemenmis] ;

TYT mun_enemenmis — NOBUTBHI nOMyCTHMPI 11 C BPOCTHN Y CKINANEHAMN THIL; iv 1_macuay—
ineATRGiKaTOp, [0 BI/OBINAE PABKITAM 3aTIHCY iMeH; KBAXPaTHiAyKKH (] — 06oB’s3K0Ba
03AAKA MACHBY; KiTbKicmib_enemenmie — KOHCTAHTa WK KOHCTAHTHHH BMDa3, MO BH3HAYaE
POsMipHicmb IAHOTO MAcHBY.

Hapenemo nprK/agH OTONOMEHS MACHBIB:

double arr[15]; /* macue 3 15-Tu mikchux ukcen */

int vector[4*N];: /* wmacup 3 4*N uinmx uucen, N - Xoncranra */

JUns KOXHOIO MachBy KOMIINATOD BHAINAE HenepepsHy MUAHKY IaM aTi, ofcsr skoi
nopiBHIoE BOGYTKY Kinvkicmb_enemenmis xsizeof (mun_enemenmie) . Hanpuiian, Macus
arr Gyne 3aiimatn 15x8=120 GaiitiB, a Jioro eneMeHTH MATHMYTh iHIEKCH Big O 1o 14.
B oronowenni MacHBy vector KiNbKICTh eeMGHTIB 3334€ThCA BHDA3OM, B AKOMY N Mae
GyTi TONEPeAKbO BU3HAYCHOIO MAKPOKORCTAHTOKO Ul KOHCTAHTHOIO 3MIHHOK (X0ua Aedki
xomninaToph C He HO3BONAIOTE BUKOPHCTOBYBATH B OTONIOMEHHSX MACHBiB 3MiHHI 3 KBami-
dikaTopoM const). i

EneMeHTH MacHBy 3aBKAM POITAMIOBYIOTHCS B ONIEPATABHIN 1AM’ ATi [10CH I I0BHO OTHH 32
onnum. Hafimermtry anpecy mae nepinii enement (t0610 enieMenT 3 ilfexcom 0), a BalicTapmy —
OCTanHiH eneMeHT Machsy (pHc. 8.1).

arr: | 0-# | 1-

%
v
&
B
B

13- | t4-i

120 Gaitrin

Adpecu onepamuenoi nam ’ami

Puc. 8.1. Nopagox poaTawyBaHHs eNEMeHTIB MacHRy arr

Orononrytodn MacHBH, MOXKHA Bipasy iHimianisysars ix eseMenTH, 3aCTOCOBYIOTE HBi
$opmu ininianizau
+ i3 323HAYCHHAM KiIBKOCTi CNEMEHTIB MACHBY;

» 3 3a3HAYEHHS KiIbKOCTI eleMEHTIB MaCHBY.

'V nepuoMy BHIajIKy MaCHB OTONOIIYETHCA 3BHYATIHAM THHOM, TiCI% 9010 Y irypHix
AyxKax {} DOCHIIOBHO BKA3YIOTHCA KOHCTAHTHI 3HAYCHHS E/IEMEHTIB MaCHBY, TTOYHHAIONH
Bix nepuoro (3 inaekcom 0). Hampukman:

int simplel(S]=(2, 3, 5, 7, 11}:

KinbKicTs 3a1aHnx 3HaY€Hb He IOBHHHA TICPEBHILYBATH BKA3aHy PO3MIPHICTS MacuBy, ane
Moxe GyTH MEHIIoIO 3a Hei — Toai {HINiani3yIoThes TiNbKY N09aTKOBI eNEMEHTH MACHBY,
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int simple2{40)=(2, 3, 5};

3HAYEHHS OTPHMAIOTH TiTbKH NEPIN TPH 3i COPOKA ENEMEHTIB MACHBY Simple2, peiTa efe-
MEHTIB 3QTHIIATLCS HEBH3HAYeHHMH (260 AOPIBHIOBATHMYTH HYJIO, SKIIO MACHB OTONIOMIEHO
AK roGanbAMi YM CTATHYHMIL, — Li THTaHHA JeTalbHille PO3MIARATECS B po3ain 12).

SIKLIO B OrONOmEHH] MaCHBY BinGyBaeThCA HOTO I0BHA iHILjATI3aLLis, TO MOXKHA OYCTHTH
3HAYCHHA Kinbkicmb_enemenmie. Y 1bOMY BUNAIKY PO3MIPHICTH MacHBy Oyjie BH3HA4ATHCH
xinbkicTio enemenTis-ininianisaropis. Hanpukian:

char golosni[]={('a', 'o', 'e', 'u', 'i', 'y'};

Macus golosni OTPHMAE AiNSHKY AUTS IUECTH CIEMEHTIB 3 THIIOM char, KOJKeH 3 efeMEHTIB
3ipasy Gyne 3anoBHEHHI KOZOM BiAnoBiHoro cumsona. Keagparni nyxxu [] 060s’s3KkoBi
3 BCix hOPM OroOmenHs MacHBy.

Po3MipHiCTs MacHBY, OronomeHoro 6e3 BkazaHHsA KiTBKOCTI eJIEMEHTIB, MOXHA BH3HA-
SHTH B IIPOrpami, BUKOPHCTOBYIONH OTepallilo sizeof:

Kinvkicmy_enemenmis = sizeof (im'a_macuey) / sizeof (mun_enemenmia)
30Kpema, HACTYIHMI BHPa3 0GYHCIIOE KITBKICTh €IEMEHTIB MacCHBy golosni:

sizeof(golosni) / sizeof(char)

Onepauis sizeof(in'n_macusy) noseprae poamip (obcsr y Gaitrax) yciei ginsHkn,

! 5Ky 3a/iMA€ MaCHB, HE3AJIE)KHO BiJ] TOMO, HACKLIBKH BiH 3anosHenuit. To6TO sHAuSHHAM
BUpasy sizeof (arr) Oyneuucno 120, HABITH AKWIO B i MACKB WIE HE 3AHOCKITUCH
€NIEMEHTH B3araji, a 3HaueHHs sizeof (simple2) popiBuioBarHMe 80 (40 sBo-
GaifTOBHX eneMeHTIB) y BCiil Iporpami, Xo4a MOYATKOBO MPOiHILIATI30BaHO TiMBKK
TPH IEpITi eEMEHTH IaHOrO MACHBY.

8.1.2. 3BepTaHHA [0 eneMeHTIiB MacuBy Yepes iHAeKcH
Ta Yyepe3 BKa3iBHUKU

EnemeHT MacyBy € 3MiHHOIO, 1Ka MA€ THII, 3aaHNi1 B OFOJIOMICHH] MACHBY, | CHHTAKCHYHO
MOKe BUKODHCTOBYBATHCH Y POrpami BCIOAH, e Mocke GyT 3anucane JaHE TAKOTO THMY.
Jlna focTymy A0 €NeMEHTIB MAaCHBY BHKOPHCTOBYIOTH ABi GOPMU 3BEPTAHHS:
« 9epes iHIEKCH;
« Yepea BKa3iBHHKH (anpech).

Innexcue 3sepranns. VY pasi 3BEPTAHHA 10 CNEMEHTIB MACHBY uepes iHIEKCH 3aCTOCO-
BYIOTh KOHCTPYKIi0
im's_macusy [indexc_enemenma)
ne indexc_enemenma Moxe GyTH JOBIIBHHM BUPA3oM, KMl MA€ 3HAYCHHA LIIOrO THITY

i 3a71ac NOPANKOBHIA (iHACKCHHIT) HOMED e/leMeHTa B MackBi (HArafaemo, WO HyMepallis
iHzeKCiB ToYMHAETECA 3 0).




[image: image119.png]TTonaMo MpUKNANH iHIEKCHUX 3BEPTAHb:
simple2{0] — MeplKii eneMeHT MackBy simple2, HOro 3sHAYEHHS AODIBHIE 2;
golosni[4] —I'ATHi 32 TOPAAKOM €/IEMEHT MacHBy golosni, #0ro 3HAUEHHAM €
CHMBON 'i';
arr{2*k-5] — eeMEHT MAaCHBY arr, iHIEKC AKOro JOPIBHIOE 3HAYCHHIO BUpasy 2*k-5.

Tpefa naM’ATaTH, O KOMRIMITOp MOBH C He KOHTPOMIOE BiINOBIAHICTh 3HAYEHE
iHpeKciB 110 po3mMipHOCTI MacKBy.
Y pasi BHKOHaHHA ONepaTopa
num = arr[16];
-3MIHH2 num OTPHUMaE 3Ha4eHNHs ABOGAHTOROTO CIIOBA, PO3TAMIOBAKONO 33 AAPECOI0, AE MaB GH

36epiraruck ciMHATUSTHAIL eneMenT MacnBy arr. OCKIIbKH arr 32 OrONOLIEHHAM MICTUTL
TiIBKH 15 eNleMeHTIB, TO 3Ha9eHHA, IPUCBOEHe num, Gyae BHMamkoBuM. Oneparop

golosn[10) = 'w';
3aITMEIe KOX MITEPH 'io' B GaliT, AKuit € OXMHANUATAM BiJl OUATKY MacuBy golosn.
3po3yMino, WO Taki HEKOPEKTHI 3BEPTAHHA MOXYTh HPHIBECTH IO CEPHOIAMX MOMUMIOK Y
PoboTi nporpamu i HABITE 36010 cHCTeMH. ToMy B KPHTHMHHX TOMKAX IPOTPAMH ACHLIBHO
BHKXOHYBATH MEPEBiPKy NPABHIBHOCTI THACKCIB, HANIPUKIAL, TaK:
if (4>=04&61<15)
arrfi]=...;

'V MoBi C kBaZparHi AyKKA [ ], B SKHX 3aIHCYIOTH iHACKC EICMEHTA MACHBY, € 3HAKOM
omepauii, o 3a TPIOPUTETOM HAICKHUTE IO HAKCTAPIIOTO PiBHS | Ma€ aCOUATHBHICTS 3TiBa
Hanpapo. Lli BracTHBOCTI iHAEKCHOTO 3BePTaHHA BH3HAYAIOTH NIOPAAOK O0YHCISHHA BUPA3iB,
Cepejl OTepaHiB AKHX € CJIEMEHTH MaCHBIB, )

TMpoimocTpyemo iHnexciy hopMy NOCTYTLY AO eIEMEHTIB MacUBY npmmanom TIpOTpaMH,
KA CTBOPIOE HOBHH MACHB Ha OCHOBi 3a{aHOTO MacHBy HicHuX wucen. Koken enemedT

HOBOTO MACHMBy IODIBHIOE TBCYMi CYCINHIX eleMeHTIB GasoBoro. JlonaTkosi NOACHEHHA
HABEIEMO MiC/IA TPOrpaMu.

JARR R R Rk KRRk R R AR AR A AR AR AR R R RS A AR AR AT ]
/* @ODMYBAHHA HOBOTO MACHBY, KONEH emeMert sXoro nopimmme  */
/* ulecymi cycimmix emeMemris 6a30BOTo MACHEBY */
T O PIN———

#include <stdio.h>

int main(void)

{
double base(] = {0.34, 14.68, 123.8, 21.78, 90.07, S5.6, 12.07};

const int nsize = sizeof(base)/sizeof(double)-1;

double nar[nsizel; /* Hoenh macme, mo Mac poamipHicTe nsize */
int i;
for (i=0; i<nsize; i++) /* Yopuymanus macusy nar */

nar{i] = (base[i] +base[i+1]}/2;
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for (i=0; i<nsize; i++) /* puBemeHHs HOBOro Macusy */
printf (“$7.21£", nar(il};
retura 0;

Pe3ynerar BHKOHAHHA:

Hosith Macus:
7.54 69.23 72.79 55.93 72.83 33.84

MacuB base Y nporpami OronomeHo 6e3 BKasaHHA KiILKOCT] €NCMEHTIB — HOro posMip-
HICTB BH3HAYAETHCA KUILKICTIO KOHCTAHT iHiLliamizawii. PosMipHicTs HoBoro Macusy (BoHa Gyze
Ha 1 MEHLIOIO 32 POIMIPHICTL base) 06IHCIIOCTLCS IPOTPAMHO i 3AIHCYETBCA B KOHCTAHTHY
aMiHHY nsize (Momdikarop const B OrojomeHHl nsize 06OB’A3KOBHH):

nsize = sizeof (base)/sizeof (double)-1;

Ak BXe 3a3HAHANOCH, AEAK GUCTEMN NPATPAMYBAHHA HE MIATPUMYIOTE BUKOPUCTANHA KOHCTAKT-
HUX 3MIHHUX B OFOMOWEHHSAX MACHBIB. Y LIEOMY BUNAAKY MOXHA BWIMTI 4715 HOBOTO MACHBY
HeobxiaHy 3a 0GCAroM AINsHKY B ANHaMIYHIA Nam'ATi aGo NPOCTO OroNOCUTU PO3MIPHICT Dar
AK KOHCTaHTY, 3HAYEHHA AKOT GyAe HE MEHLLINM, HiX MAKCUMANLHO MOXITMEA KINLKICTL eneMeHTIB.
Y HOBOCTBOPEHOMY MBCHBI.

Bes pofoTa 3 eneMeHTaMu MacHBiB base i nar 3AiHCHIOETECA ¥ TIpOTpami wepes
ingexcu. 3pepHeMo yeary Ha Toi dakT, IO IHIEKC OCTAHHBOTO €NEMEHTA MACHBY 3ABKIU
HA OZIMHHLIIO MEHIIMI 32 KiINBKICTL €NeMENTIB JAROTO MaCHBY.

3aranom inexcHa GopMa 3BePTAHHA 10 eTIEMEHTIB MACHBY TIPOCTA i HAOTHA, OCKITBKH
BOHa ARHO Bin0Gpaxac HOMEP CNIEMEHTE, MO ONPALBOBYETECH.

AllpecHe 3BePTAHHS. 3BEPTAHHA IO C/ICMEHTIB MACHBY 4EPE3 BKA3IBHHUKH 306LIBLIOTO
Jia€ 3MOTY CTBOPHTH MEHIIMI 33 00csroM Ta GiflbIu eeKTHBHHI KOA NpoTpaMH.

Bu3HayansHa 0co6IMBICTh MacHBiB MOBH C MONArac B TOMY, IO iM’S MACHBY € KOHC-
TAHTHAM BK33IBHHKOM Ha ROro Mepmiii eneMent. JUIs MacuBy base 3 MOMEPERHBOTO
NpHKNIAAY MOXHA 3aMKHCATH Taki NAPH PIBHOSHATHHX BHPA3iB (ITO3HAMMMO PIBHO3HAMHICTE
CHMBONOM =);

base = &base[0] /* appeca enementa base 3 inpexcom 0 */
*base = basel0) /* sHauemHs nepmorc enemenra base */

BianosiaHo, BpaxoRyKodH onepauii anpecHoi apudmeTr:

base+i = &baseli] /* appeca i-ro enementa base */
* (base+i) = base[i] /* anauenns i-ro enemenra base */

3a pesyaBTATaMH 3BEPTAHHS JI0 €/IEMEHTIE MACHBY 001 B hopm (iHneKCHA Ta BRA3IBHY-
KoBa) piBHosna4Hi. [TpoTe 38epTanHe Yepes anpecy eneMeHTa BiAToBiAa€ MEXaRi3MOBi JOCTY MY
IO eneMeHTiB MaCHBY, TOMY KOXXHE iHICKCHE 3BEPTaHHA NIEPETBOPIOCTECS KOMITLITTOPOM Y
BrasipamkoBe. ToGTo, Bupas base(i+1] KOMIIATOP NEPETBOPIOEY GOPMY * (base+i+l),
aBHpa3 nar[i] 3aMiHIOE BUpasoM * (nar+i).




[image: image121.png]Jnst poGoTH 3 MacUBAMHU HaifyacTime BHKOPHCTOBYIOTh ZOJATKOBI BKa3iBHURH, B AKi
33HOCATE AAPECH THX €IEMEHTIB, MO ONPallbOBYIOTLCA B Aauuit MoMent. Lie 3aGesneuye
HaiBHILY IBHAKO/IIG 3BEPTAHHSA A0 ENEMEHTIB MACHBIB,

JUis NPHKIANY PO3TIAHEMO NPOrpaMy, AKa BH3HAYAE 3HAYCHHA | HOmMep HalibinLIOro
eJIEMEHTa MACHBY ZOBIHX HIMHX YHCEN.

J R e e R e ey
/* BH3HAYEHHS HOMEDa Ta SHANGHES Hai6ineWOro eneMenTa Macuay */
JRERRE R AR R KRR KA RAR AR AR AR AR REERRA ISR IR R RHRRE ARSI A ARk H AR [

#include <stdioc.h>

#define N 50 /* maxcumaneHa posmipHicTh macupy */
int main (void)
{

long arr(N]; /* oronomenns macuey 3 N enementis */
long *pel, /* BKaJiBMMK HA NOTOUHME enemeHT */
*pend, /* BrasimHMK Ha Xineuk Mmacusy */
* pmax; /* BrasieHmk ®a maxcumaneuuit enemenz macusy */
int k = 0; /* xinekicTs BReneHMx enemenTin */
Printf("\nBeemiTe eneMenT Macuey, Xinmeus BBememus - O\n");
while(k < N} { /* ukxn pBemeHHA paHux */
scanf("$1d", arr+k);
if ( *(arr+k)==0) /* ememeso 0 */
break;
k++;
}
pmax = arr; /* npuiMaeMo Nepuuii eNeMEeHT 3a MaXCHMamnbHHRt */
pend = arr +k; /* appeca xiuusm umacupy */
for({ pel=arr+1; pel <pend; pel++) /* pukn nepesipku */
if ( *pel> *pmax } /* Beix emementis */
pmax = pel; /* dixcyemo agpecy MaxcumansHoro enemenra */

printf("HaibinemuM € %d~i enemMenT MACHBY, WOro 3HaueHHs - %ld\n",
{int) (pmax~-arr+l), *pmax);
return 0;

TIprxiian BHKOHAHHA:

BeeniTe eneMeHTH MacHMBY, KiHeur BBefeHHA - 0
788 37500 456 42864 567 3452 870 22703 965 O
Hai6inbmmi € 4-# eneMeHT MacHBy, AOTO IHaueHH: - 42864

TloacHuMO BHKODHCTAHI B MPOTPaMi BUPA3H 3 OTICPAHIAMH-BKA3iBHHKAMHU:
arr+k —agpeca k-TO eleMCHTA MacHBY arr, Te X caMme, Mo # &arr([k];
*(arr+k) —3BepraH#s IO k-TO €IEMEHTa MACHBY arr, Te X caMe, o ii arr[kl;

Pmax =arr — NPHCBOEHHA BKAJIBHMKY Pmax afPECH NEPILOro eNCMEHTA MACHBY arr,
Te X caMe, WO if pmax = &arr[0];




[image: image122.png]pend = arr + k — UPHCBOCHHA BKa3iBHHKY pend ajpech KiHud Macuey arr (ToGTo
anpecy k-TO eNeMeHTa, AKUi BXE HE HANCAHTE 40 AAHHX, MO 0Tpaubo-
BYIOTBCAL), T€ % came, 110 # pend = sarr(k];
pel=arr+1 — OPUCBOCHHS BKa3iBHUKY pel aApeCH JPYTOro ENEMEHTA MAaCHBY, Te XK
came, mo B pel = &arr{l];
pel++ — MepecyBaHHs BKA3BHHKA pel HA HACTYITRMI GNEMEHT MACHBY;
*pel > *pmax — HOPIBHAHHSA ENEMEHTIB MACHBY, Ha AKi BKA3yloTh pel Ta pmax;
pmax =pel -~ 3aIIMC ATPECH ENEMCHTA, Ha SKHIT BKa3ye pel, y PKa3iBHUK pmax;
prax-arr+l — NOPAAKOBUL HOMEp MAKCHMAIILHOTO eJIEMEHTA MACHRY, AKu Ha 1 Glnbmngi
32 PI3HUING ANPEC BKASIBHUKIE pmax i arr (3aneXKHO Bif BCTAHOBAEROT
MozieNi maM’STi It PISHHMLA MOXKE MatH THI int aGo long).
lle pas maragaemo, WO M’ MACHBY € BKA3IBHHKOM-KOHCTAHTOIO, TOMY Hajl HUM HE
MOXHa BRKOHYBATH OlepaLii NpHCBOEHHA, 30Kpema 36iTbnryBaTH Yi 3MEHLIYBATH Tioro
3Ha9eHHA. Onepallii: arr=pel, arr++ 4H arr+=2 - XHOHI.

8.2. baraToBUMIipHi Macuemn

Moea C inTepnipetye Gazamosunmipnuii Macus AK MACHB MacHBIB, TOGTO Macus, ene-
MEHTaMH SKOTO € MACHBH MEHIIO! BUMIPHOCTI (nidmacueu).

8.2.1. PoarawysaHHs B nam’ATi Ta iHidianisauin

Marpulls X YHCeT, AKY OTONOMIEHO HACTYITHIM THHOM:
int matr[10][5];

€ MACHBOM 3 IECATH €/1eMERTIB, KOXEH 3 AKHX B CBOIO Yepry € OAHOBHMIDHUM MACHBOM
(BEKTOPOM) 3 11" ATH €/IEMEHTIB, 0 MaloTh THN int. [e 03HaYae, WO MATPHLLA matr CKia-
HAETHOA 3 AECATH PANKIB, KOKEH 3 AKUX MICTHTS 1’ ATh MUIOTHC/TOBAX ENEMEHTIB,

Jaa 36epexenHs matr B ONeparuBuii nam’sTi Gyme BHNCHO HENEPEPBHY ALLIHKY
ofcarom 10x5xsizeof (int) Gaiit, To6T0 100 GaiitiB, AKwo THN int B paHiit cuctemi
nporpaMyBaHHA € ABoGaiiToBHM. CXeMy po3TallyBaHHA €/IeMEHTIB MATPHLI B OTIEPATHBHIH
TaM’ATi IOKA3aHO Ha puc. 8.2,

matr[0] {0} matr[1][2] matr[91(4]
2 Galith \ 2 Gaitty
— —
matr:{ o] 1] 2] 3] af ol ] 2] 3] « of ] o 5[
Hepuaui proox Jpyauit paoox Hacmymii Ocmanniit proox
matr{0) matril) pRoRU matr(3)
100 Gaitria

Puc. 8.2. PostawyaaHia B NaM'ATI ABOBUMIDHOTO Macuey uinux uucen matr[10)([5}




[image: image123.png]B OronomerHsAX GaraTOBHMIDHIX MaCHBIB BKAIYETHCA B OKPEMHX KBAAPATHUX AYXK-
KaX [] KUIBKICTR ENEMEHTIB AN KOXHONO 3 BiMipis. Cripommeni GopMu OTonomeHHs He
T ATPHMYIOTBCA.

Och NPHKNAA OTONOMIEHHS TPUBHMIPHOTO MACHBY:

unsigned form3d [81(60]1[60];

Macue form3d CKIAHAcTBCA 3 BOCHMH EICMEHTIB, KOXKeH 3 AKHX € MATPHLIEIO PO3Mip-
HicTio 60 Ha 60 enemenTiB, cHOPMOBAHOIO 3 NAHUX, IO MAIOTh THN unsigned int. le#
Macue Gyze 3aiMaTy DiMAHKY ONeparuBHOi nam’sTi 0Gearom 8x60x60xsizeof (unsigned)
Gaiit, o y BunapKy NBOGAHTOBUX cNiB cranoruTs 57600 Gaiiti. IMpautotoun 3 GaraTosu-
MIpHHMI MaCHBaMH, Tpe0a 3aBK/ 3BEPTATH YBary Ha ix CymapHuil o6ear — Bin He TOBUHEH
NepeBHIYBATH OGCAT CeTMEHTa ONepaTHBHOI Mam’ATi (64 K6aiir).

Sk i onHOBAMIpPHI, GaraToBAMIPHI MacHBY MOKHA IHINIANI3yBATH BiNpasy B OrOAOMICH-
usx. Hanpuknan, y pasi oronomients:

int m[3][3] = (1, 2, 3, 4, 5, 6, 7, 8, 9}:

BCi eneMenTH MATPHI] m (BOHA CKIANACTHCA 3 TPHOX PAKIB, 10 TPH €IEMEHTH B KOXKHOMY )
GyHyTh 3aN0BHEH] BKA3AHOKO [IOCHIIOBHICTIO HATYPANBHHX THCEN.

B oronoweHusx 3 ininjanisanier 411 GaraTOBIMIPHEX MaCHBIB JO3BONEHO OMYCKATH
PO3IMIpHICTS HalicTapwioro BEMipy (ane Tinbku Hadicrapmoro). [Tonepente oronowenns
MOKHA JANHCATH WIE # TaK:

int m[]([3) = {1, 2, 3, 4, 5, 6, 7, 8, 9};

'V HBOMY BHIAAKY KiTBKICTh PAAKIB MATPHLI OGYHCIIOCTLCA AK YACTKA BIA iAHHA KinbKocTi
JaHHX Y CTIMCKY iHiliali3anii Ha BiTOMY KiNBKICTE GIEMEHTIB B ONHOMY PAAKY MATPHIL.

Slkmo TpeGa mpoiHiuianisyratH He BCi eMEMEHTH GaraToBHMIpHONO MACHBY, a TLIbKH
TIOYATKOB e/IeMEHTH OKPEMHX PAIKIB, TO 3aCTOCOBYIOTh BHYTPIIHI po3ninbdi ¢irypHi myx-
ki {}.Y pasi BacTyIHOIO OFONOLIEHHS:

unsigned mat{4]1[6] = ({0, 1, 2}, {5, 11}, {17}}:

Gyne chopMOBAHO MATPIKO 3 HOTHPBOX PAAKIB, 110 WICTH WiNKX GE33HAKOBUX ENEMEHTIB Y
KoXHOMY. TI09aTKOBI 3Ha4EHHS OTPHMAIOTH MEPLi TPH EIGMEHTH NEPILOTO PANKA MATPHIT
mat, [8a MePIIAX eNEMEHTH APYTOTO PAAKA T3 OHH CIEMEHT TPETBOID, BCT {HITI eTeMEHTH
BATHINATECS HENPOIHIIATI30BAHHMH.
Jlna gocTymy A0 eNeMeHTiB GaraTOBHMIPHOTO MAaCHBY MOXHA 3aCTOCOBYBATH KJACHY-
Hy iHNeKCHy (OPMY 3BEPTAHHA, BKA3ABIIL B OKPEMHX KBAIDATHHX NyKkaX [] SHaueHHA
iHIeKCa A KOXHOTO 3 BHMIDIB.
HaBenemo aexinbka npuKnaznis:
m[0]1{2] - TpeTili eNeMEHT MEPIIOTo PAAKA MaTPHiL m;
mat[i][0] - nepumii eMeMEHT i-ro pamka (paxylou Binl 0) MaTpHIi mat;
form3d[k+1][59][58) - mepeHOCTaHHiH eneMeHT (k+1)-i MaTpHiLi (ZBOBHMIpHO-
TO MaCHBY) i3 TPUBMMIpHOTO MacHBY form3d (59 — iHAeKC paaka, a
58 — iRJEKC eNeMEHTa B LLOMY PANKY).




[image: image124.png]Hapezena Hukue MpOrpaMa BHIHATAE CYMy €IEMEHTIB KOKHOTO PAIKA 331aHOT MaTpHIL
AifcHUX THCeN. PeanbHy POIMIPHICTs MATPHLLI (B OronOMEH i MATpHII 33A3HO i rpaHHuHi
PO3MIPH) Ta 3HAYCHHS €IEMEHTIB KOPHCTYBa4 BEOXWTS 3 KIIABIaTypH. 3BEPTAHHA 0 efleMeHTIB
MAaTpHLi BHKOHYOTBCS B IPOrpaMi depes iHoekcHy hopMy.
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/* OSYMCnemHA CyMM eneMeHTiS XORHOrO PANKA BBEeRenoi mMarpmmi */
SRR AR EXERREREE KA AR ERAIREERAERRRREE R EKRAAREERE AR A

#include <stdio.h>

#define MAX 10 /* maxcumansha poaMmipmicrs */
int main(void)

double mt[MAX][MAX]; /* marpuusn, posMipuicmio MAX *MAX */

int nr, nc, /% peambHa xinekicrh papxis i crosnuis */
k. 3 /* norousi iugekcm */

double sum: /* cyma enemenris panxa */ )

printf ("\nPosmipuicTe: ");
scanf ("%d%d", &nr, &nc);
printf ("Enementn maTpuui [¥d*%d]l:\n", nz, nc);
for(k=0; k<nx; kt+) /% uuxn mmeneHms enemeHTiR MaTpuui */
for(j=0; j <nc; J++)
scanf ("$1£", &mt[k](j1):
printf("Cymu enemenris papxip:\n");
/* UMKN O6UMCIEHHS CYMU €NeMeHTLB KOKHOTO Pafxa Marpuui */
for(k=0; k<nr; k++) {
for{j=0, sum=0: j<nc; J++}
sum+=mt{k][j1; /* cymysamis enemenrin k-ro psaka */
, printf("%2d-ro: %8.21f\n", k+l, sum);

return 0;

IIpuknan BHKOHAHHA:

PosuipaicTe: 4 5

Enementn MaTpuui [4*5]:
9.25 7.81 14.32 8.5 13
18.43 16 19.07 14 28.75
11.7 19.4 26.9 42.06 7.4
27.1 14.88 19.2 6.3 2.41

CyMu eneMeHTiB pagxis:
1-ro: 52.88
2-ro: 96.25
3-ro: 107.46
4-ro: 67.89
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TIpaBuibHE BUKOPUCTAHHS BKA3IBHUKIB Y IPOrpaMax, Lo ONpaikoByioTh GararosuMipHi

MAacHBH, BUMArae 9iTKOro po3yMiHHs 0coONMBOCTel aapecanii Ta 38epTaHHA A0 CKIANOBHX
YacTHH IHX MACHBiB.

Monnaenns BuMipHocTi MacHBy. SIK BXe 3a3HaYan0Ck, BCi eneMeHTH GaraToBUMIp-
HOIO MAaCHBY 3ai{MalOTh CITiTBHY HenepepBHy AUTHKY ONepaTuBHOT nam’aTi (nuB. puc. 8.2),
ajipecy no4arKy sxoi 36epirae KOHCTAHTHHII BKa3iBHHK — iM’s Macusy. Tomy GararoBumipHmit
'MACHB MOXHA PO3ITIAJATH AK ONHOBHMIPHHH, B AKOMY KOXKEH eTEMEHT Mae CBiil IOPAKOBHi
nomep. Tpumipom, eneMeHT matr(k][j] marpuui, 306pakeroi Ha puc. 8.2, Gyne marn
HOMEp k*5+3, e 5 — Ki/bKIiCTb EJEMEHTIB y PAAKY MATPHIL; 4 OCTAHHIH eNeMeHT Liel
marpuni Oyne Mati Homep 49 (HyMmepaliio Be#emo, NOYMHA4H 3 0).

Xoua iM’st GaraToBuMipHOro mMacuBy it 36epirae anpecy modarky (mepuioro GaiiTa)
1BOTO MaCHBY, MPOTE CIIiJI MAM’ATATH, IO 32 CBOIM 3MICTOM iM’sl 6araToBHMipHOTO MacHBY
€ BKa3iBHMKOM Ha MEPLINii I1IMACHB JAHOTO MACHBY, a HE Ha #oro Tiepumii enement. Tomy
106 OTPHMATH aZ[PECY MEPIIOTO ENEMEHTA MACHBY, TPeha BHKOHATH OMEpPALLilo ePeTBOPEHIA
iMeHi MacuBy 10 THITy BKA3iBHMKA HA EICMCHTH IBOTO Macusy. Bupas (int*)matr Gyne
BU3HAYATH AAPECY MEPIIOTO eIEMEHTa MATPHLI matr:

(int*)matr = &matr[0][0] /* appeca nepumoro enemenra matr */
a Bupas
*(int*)matr = matr[0][0] /* 3HaueHHH nepmoro enemeHTa matr */

3a/1a€ 3HAYCHHS IBOTO erieMenTa. Binrosimmo:
(int*)matr+k*5+j = &matr[k][j] /* anmpeca enemenra matr(k][j] */
*( (int*)matr+k*5+3) = matr(k][j] /* snauenns usoro enemexta */

Haranaemo, mo onepatii nepeTBOpeHHs THIY (mun) Ta po3ajpecallii * MaioTh OMHAKOBO
BHCOKHH DIBEHb CTAPIIMHCTBA if ACOLIaTHBHICTH CnipaBa HaNiBo. Y BUpasi *(int*)matr
CIIQUATKY CTBOPIOETHCS BKA3IBHHK 3 THIOM int *, AKuii 3a7a€ afpecy Nepiioro eleMenTa
MACHBY, a BIKE TOTIM BUKOHYETECS 3BEPTAHHS 110 LIbOTO EEMEHTa.

TloHmKeHHs BUMIPHOCTI iMeHi 6araToBUMIpHOro MacHBy 10 PiBHA BKa3iBHHKA Ha ene-
MEHTH L[bOTO MAaCHBY € 3py4HUM NPHIOMOM, KONH Tpeba OnpalbOByBaTH NOBHICTIO 3aTIOBHE-
Huif MacuB. Halikpalue 115 i€l METH BBECTH J10IATKOBHH 30BHIILIHHIi BKa3iBHHK i NPHCBOITH
oMY ajipecy TIepIIOro eNeMenTa MaCHBY:

int *ptr = (int*)matr;

Tenep MokHA eeKTHBHO NPOCYBATHCH M0 BCIX HACTYNHUX €IEMEHTaX MATPUUI matr,
{HKPEMEHTYIOUH 3HAYCHHSA BKA3IBHMKA ptr.

Tlomana jani nporpaMa BHKOPHCTOBYE ONHCAHM NPHIOM [MA BU3HAYEHHA KiNBKOCTI
TIAPHUX eNEMENTIB Y 3ajaHiii MaTpuui Uinux 6e33HAKOBHX YMCEL.
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/* Busmauemms ximekocTi mApHIX enementis Marpmumi  */
L O SIS

#include <stdio.h>

#define NC 4 /* xinsxicre enemenris y psoxy */
int main (void)
{

unsigned mat[](NC]={{5, 6, 7, 5}, {2, 3, 4, 8}, {9, 1, 3, 4)};

unsigned *pmxel; /* BxasieHuk mHa enemenTn MaTpuui */
int nel, /* saraneHa XinexicTs enemenvim MaTpuui */
keven=0; /* xinexicTe napHux enementis */

nel = sizeof(mat)/sizeof(unsigned);
/* umkn no Bcix enemenrax mampmui */
for (pmxel=(unsigned*)mat; pmxel<(unsigned*)mat+nel; pmxel++)

if (*pmxel$2==0) keven++; /* enewenr mnapHui */
printf("\n Mapeux enemenTie - %d. \n", keven);
return 0;
}
Pesynerar BUKOHAHHA:

Napuux enemenTis - 5.

3aB/IKH BKa3iBHHKY pmxel 3BEPTAHHS [0 €/IEMEHTIB MATPHLI| TAKE K MPOCTE i LUBHJIKE,
AK | 3BepTaHHs [0 eNEMEHTIB 0HOBUMIpPHOTO MacuBy. [Tpore Takuii cniocif onpauoBans
6araToBHMIPHOTO MACHBY MOXHA 3aCTOCOBYBATH TiIbKH 32 YMOBH, L0 el MACHB OBHICTIO
3aMOBHEHMiL. [HaKILIE Mic/s OnpalioBaHHs HeoOXiIHOT KITLKOCTI eNIEMEHTIB IOTOYHOTO PAIKA
(um miamacuBy) Tpe6a MEeBHMM YHHOM TEPECTABHTH BKA3IiBHHK, KUl aPECYE eeMEHTH
GararoBHMIPHOTO MAaCHBY, HA [I04ATOK HACTYITHOTO psjka (aBo niamacusy).

KombGinosaui 3sepranns 10 ejeMenTiB Macusy. IHmmii minxix Gasyersca Ha Tomy,
1o GaraToBMMIPHMIA MACHB € MACHBOM, AKHH CKIIANAETCA 13 HAGOPY TTiAMAcHBIB MEHWOT
BiMipHoCTi. 30kpema, Brpas matr([0] a6o *matr BHALASE NepIMi eNEMEHT MacHBy
matr, AKMH B IPHKJIAA], IPOLIIOCTPOBAHOMY Ha pHC. 8.2, € OTHOBHMIPHUM MACHBOM 3 II'ATH
@IEMEHTIB, 1110 MAKOTh THN int. 3a O3HAYeHHsM iM’s KOXHOro MackBy C-mporpamu — ue
KOHCTAHTHMH BKA3iBHWK Ha JOTO NeplInii eNIEMEHT, TOMY:

matr(0] = *matr = &matr(0][0] /* macwe nepmworo psaxa MaTpuui */
Tak caM0 3HAYCHHSM BHPa3iB matr[k] i *(matr+k) € Macus, mo 36iraeThcs 3 k-M
PAAKOM MATpHLI matr:
matr(k] = *(matr+k) = &matr[k][0] /* macue k-ro pspgxa */
TocninoBHicTs 3Hauens matr[0), matr(1], .. matr[9] dopmye BipTyansHuii
(ysBHHIT) MACHB BKA3iBHUKIB-KOHCTAHT, KOXKHA 3 SKUX € AAPECOI0 MouaTKy (To6T0 nepiioro
€/eMEHTA) BIINOBIAHOTO TmivMackBy (pska) Marpuui matr (puc. 8.3). V npuknani, nonasomy
Ha puc. 8.3, MaTpHLLA 3afiMae HEMEpPEPBRY ALIAHKY ONEPAaTHBHOI NaM’ATi, AKa TIOTHHACTLCS
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Puc. 8.3. Agpecauis asoBuMipHoro macuey matr[10]([5]

Gatitom 3a anpecoto 100 (mepunsii GaiiT enemenTa matr[0](0]) i 3akinuyersca Galitom,
o Mae anpecy 199 (ocranmiii Gaift enementa matr[9][4]).

3nayeHHs afpecw, ska 30epiraeTses B matr, i 3HAYeHHs matr[0] OAHAKOBI — Lie
anpeca Mo4aTKy MacuBy. Ane TpeGa nam'TaTH, 10 M LIIMMH JBOMa BKa3iBHHKaMH
€ IPMHIAIOBA BiAMIHHICTb: matr[0] BKA3ye HA NEPIIMIl €NEMEHT NEePLIONO PALKA,
a matr BKa3ye Ha Uimuii nepumit panox AaHoi MaTpuui (aue. puc. 8.3).

Ocxinsky Bupa3 matr[k] € KOHCTAHTHOIO AAPECOI0 MEPILOTO ENEMEHTa K-TO PAKA,
TO BUpa3 matr[k]+j OGYMCIIOE agpecy j-ro eleMeHTa LbOro PAjKa:

matr[k]+j = *( matr+k)+j = &matr(k](3j] /* ampeca j-ro enemenra */

Jo eneMenTiB 6araToBUMIPHOTO MaCHBY MOXKHA 3BEPTATHCh, BAKOPHCTOBYIOUM TillbKi
IHIEKCHY 9 TiNbKH BKa3iBHAKOBY (JOPMY JOCTYITY, a TAKoX pi3ri Kombinawii o6ox opm. Ha-
BEIEMO JICKiTbKa XapaKTepHUX NPHKIAMIB, AKi HaliyaCTile 3yCTPival0TECA B NPOTpaMax:

* 3BEPTAHHA JIO NIEPIIOTO EIEMEHTA MaTPHILi:

matr[0][0] = *matr[0] = **matr
* 3BEPTAHHA 10 J-TO EIEMEHTA MEPLIONO PAAKA MATPHLL:
matr[0][3] = *(matr[0]+3j) = *(*matr+j)

* 3BEPTAHHA /10 TIEPIIOTO ENEMEHTa K-TO PAAKA MATPHIL:

matr[k][0] = *matr[k] = **(matr+k)
+ 3BEPTAHHA 0 j-TO €NEMEHTa k-TO PAIKA MATPHIL:
matr(k]}[3j] = *(matr[k]+3j) = (*(matr+k))[3] = *(*(matr+k)+3j)

V 3araneHOMY BMNAJKy 3BEPTAHHSA JI0 €NEMEHTA N-BHMIDHOTO MACHBY BUMArae
060B’A3K0BOTO BHKOHAHHA # Omepaiiit posagpecanii, axi MoxyTs GyTn 3poGremi
gepes inneKcHy i/a60 BKa3iBHMKOBY (HOpMY 3BEPTAHHS.




[image: image128.png]3acTocyBanns BradiBHAKIB Ha niaMacueh, SIKwo A1 pobotu 3 GararosHMipHIMI
MACHBAMH BHKOPHCTOBYHOTb JOJATKOBI 30BHIIIAI BKa3iBHHKIL, TO BOHH MOXYTH GyTH oronoure-
i AK BKa3iBHUKH 6e3N0CEPETHBO HA ENIEMEHTH MACHBY Ui AK BKA3IBHUKH Ha MOXJ1HB] 623081
DiIMACHBH IaHOTO GaraToBHMIPHOIO MaCHBY. 3aCTOCYBAHHA KOKHOTO THITY BKA3iBHUKIB Mae
©BOf 0COBNUBOCTI B OPraHisallii 3BEPTAHAA N0 STEMEHTIB GaraTORUMIPHOro MAaCHBY.
Hanpuinan, Bxka3iBHHKY, AKHI OTONOIIEHO TAK:

int * pel;

MOXKHA MPHCBOITH afpecy AOBLILHOTO €IEMEHTA MATPHIL matr, OCKiNbKH Horo Gasosuit
THN 3GITA€THCA 3 THITOM, KM MAIOTh eeMEHTH MATPHIN:

pel=*matr; /* appeca enemenra matr[0}[0} */
ot
pel=*{matr+2)+4; /* appeca enemenra matr(2](4) */
BinnosinHo onepatop
*pel=50;

3aMHINE YUCIO 50 3a AAPECOIO, 3AHECEHOK B pel OCTAHHBOIO, TOOTO B €NIEMEHT MaTPHL
matr[2]14]. .

BxasiBHHK, CyMiCHHH 3 MATPHLEIO matx, TPeGa OTONOCHTH iHAKIIE:
int (*pm)[S]; /* pxasiEHuX Ha Macup 3 n’'ATH int-enemenris %/

Kpymni myxkn () B OroiolleHHi BKa3iBHHKa Ha MacHB HeoGXifHi, OCKITbKH onepa-
Ois [) Mae BHIIE CTAPUIHHCTBO, HiX onepaitia *. Bes myxok () e 6yno 6 oromonieH s
MaCHBY 3 I’ TH BKa3iBHUKIB Ha Z1aHi, IO MAIOTH THO int:

int *m[5]; /* wacus 2 n'ATH BxasiBumxis ma int-pami */

1ilo6 BrasiBHMK GyB CYMICHHM 3 THIIOM GaraToBAMIpHOTO MaCHBY, BiH NOBHHEH GyTH
BKa3iBHHKOM Ha (a30BUii T1iIMaCHB IEOTO MacHBY.

OronomnreHoMy BHILE BKa3{BHAKY pm MOKHa TIPHCBOIOBATH aIPECy JOBLTEHOTO MacHBY,
WO CKI3JAETBCA 3 I ATH €NEMEHTIB, fAKi MaloTh THN int. ToMy pm MOXe ClyryBaTH BKa~
3IBHUKOM Ha KOXEH 3 PAAKIB MaTPULi matr. SIKINO BHKOHATH NPHCBOEHHA

pm=matx; /* erasiBmMx Ha Macne 0-ro psgxa */

TO 3HAYCHHRA BKA3iBHAKA Pm NOPIBHIOBATHME BAPECi NepuIoro panka Marpani matr. Toad
PesyILTaTOM 3BEPTAHHA *pm Gylie MACHB, KM 36IracThes 3 UM PANKOM MATPHLL:
*pm = *matr = matr[0]} = &matr[0][0] /* wmacus 0-ro pagxa */
OcKinBKI MACHB Y MOBI C 33/I2€TBCA 3APECOI0 CBOFO IEPIIOTO ENIEMEHTA, TO MACHSB, IO
Bi/MOBIAae nepnIoMy PAAKY MaTpHL, Gyae BH3HATATHCE 3APECOI0 eNeMeHTa matr{0][0]:
matr[0] = &matr{0]({0}.
Bianosizauo, AKKIO BHKOHATH NPUCBOCHHA:

pu=matr+6; /* prasisHuk Ha Macus 6-ro pagka */




[image: image129.png]T0 pm OylIe BKA3YBATH HA MACHB, [HO € CHOMMM PHIKOM (Paxyioun Bill NEPLIOrC) MATPHIL
matr, a 3BepTaHHs *pm:

*pm = *(matr+6) = matr[6} = amatr(6]1[0] /* wmacus 6-ro pamxa */

BHALIE BECh Lk MAcHB i € eXBiBaleNTHAM A0 afpecH HOTO NEPLIOTO eNeMeHTa. 3aralomM,
*pm = gmatr(k][0], e k — HOMEp pAaKa, Ha AKMIl BKasye pm.
Bupai **pm — ne 38ePTAHHA O NEPINOTO ENEMEHTA ONHOBUMIPHOrO Macuey (To6to
PAZKa MATPHILi), afpecy AKOTO 3a/a€ NiABHPa3 *pm:
**pm = **(matr+k) = *matr{k] = matr{k](0] /* 0-# enemenr pamxa k */
BianosinHo Bupasn
*rpm+d) = (fpm)[J] = *(*(matr+k)+i) = (*(matr+k)) (3] =

= *{matr{k}+j) = matr(k]{j} /* j-it enemenr psagxa k */

BU3HAYAIOTH }-H EEMERT PAAKR, Ha AKHH BKasye pm.

Hasenena gani iporpama peanisye BBACHHA MATPHII AIfICHIX THCEN, IO Ma€ PO3Mip-
HICTB N X nc, T3 BUKOHYE NEPETBOPEHHA BBCACHO! MATPHIL ULIAXOM AUICHHS CIEMEHTIR
KOKHOTO pAgKa (KpiM Nepinoro) Ha 2Ha4eHHA BiANOBIAHAX ENIEMEHTIB MEpLIOTo pAaaka. Y
NIPOrpaMi TIPOXEMOHCTPOBARO BUKOPHCTAHESA PISHEX CIIOCOGIB | OpM H0CTYNy A0 pAnKiB
T4 ENIMEHTIB MaTpHili. JIOAATKOS] MOSCHEHHA 3pOGAEHO MiCNA nporpaMy.
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/* Plaui gopym BXAIiBRWKOBOTO IBEPTAHHR RO enewenvis MaTpEml /
D S A T T L TSI

#include <stdio.h>
¥define N 15
int wmain (void)

double arr[N]([N]:

double (*prow)(N], /* exagiBHMk Ra pAmKM MaTpuui ¥/
*plel, /* BrasiBHuK Ha enemeHTH 0-ro pamka */
*pirel; /* BXasiBHMK Ha eneMeHTH i-ro pamka */

int nr, ne, i, js
printf ("\nPosmipHicTs:
scanf ("$d%d", &nr, &nc);
printf ("EnemenTs Marpuui (%d*%d)}:\n", nr, nc);
for (j=0, plel=arr{0]; j<nc; Jj++, plel++)
scanf ("$1£", plel): /* pBeneHHs eneMmenTiB nepmoro pamxa */

/* uUMKT BBEHeHHA eNeMeHTiB YCiX HACTYNHuX panxis i
ninewss ix ua pianosimui enemenTw nepuoro pamka */
for (i=1; i<nr; i++)
for (pOel=*arr, pirel=*(arr+i); pOel<*arr+nc; pOel++, pirel++):{
scanf ("$1f”, pirel);
*pirel /= *plel;

printf ("\n Mepermopexa wazpuua:\n");
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for {(prow=arr; prow<arr+nr; prowt+){
for (j=0: j<ne; j++)
printf ("%8.2f", *(*prow+j)): /* BuBepenun enemenris pagxa */
printf (“\n"

return 0;

Tpucnan BUKOHAREA:

PoamipnicTs: 3 4

ExemenTy MaTpuui (3%4):
9.25 7.81 14.32 8.5
11.7 19.4 26.9 42.06
27.1 14.88 19.2 6.3

MlepeTBOpeHa MATPHUSA:

9.25 7.81 14.32 8.50
1.2% 2.48 1.88 4.95
2.93 1.91 1.34 0.74

Jli4 3BepTaHHA [0 €NEMERTIR NIEPIIOFo (IO Ma€ iHeKC 0) pATka MATPHILi arr y npor-
Ppami BEKOPHCTAHO BKa3iBHUK pOel, AKHI BRA3Ye Ha JaHi 3 THNOM double. [Togatkoso pOel
OTPHMYE Afpecy NEPUIOTO elleMeNTa BOTO pAaka pOel=arr{0]), a Aam onepanieio inkpe-
MenTa pOel++ NOCHAOBHO NPOCYBAETHCS MO BCIX IHIIMX EEMEHTAX WHOTO PAAKA.

Y uuksi BBeNCHHA Ta AINCHHA e/IEMEHTIB HACTYIIHKX PAIKIB MATDUI BHKOPHCTAHO e
0[N BKA3IBHVK HA €ICMEHTH MACHBY — pirel. LIAKI onpaloBanns en1eMEHTIB KOKHOTO
DPANKA MOYHHAETHCA 3 iHillianizalil BKa3iBHUKIE pOel Ta pirel: nepuIuii BCTAHOBMIO-
€TBCH Ha NOYATOK HYMLOBOTC PAAKA MATpulli pOel=*arr, a AYIHi — HA MOYATOK i-TO
panka pirel=*(arr+i). Beeaene 3a anpecoto pirel 3HAaYeHHs AUIATBCA HA 3HAYEHHS
BiANOBIHOO 33 HOMEPOM EIEMEHTa IIEPIIOTO Ps/KA;

*pirel /= *plel;

Ticns uporo o6uaBa BKA3IBHUKY TIEPECYBAIOTECH HA HACTYIHI SEMEHTH CBOIX PAAKIB.
Jins BUBEOCHHA eNeMEHTIB MATPHIL BUKOPHCTAHO BKA3IBHMK prow, AKHii OroNOmeHo
AK BKa3iBHMK HA MACHB 3 N e/IeMEHTIB, 10 MaioTh THI double:

double (* prow)[N];

Ticns ininjanisauii prow = arr Bra3iBHEK prow HalyBac ajpecy NEPmIOro pamka Ma-
TpHL, TOOTO 3HATCHHIM BUpaly *prow CTA€ MACHB, O 30iracThed 3 NEPmIMM PAAKOM.
KoxHe 361TbLCHA BKA3iBHHKA prow++ NEPECYBAE prow Ha HACTYITHHH PANOK MATPHIL
Brupas * (*prow+j) peanisye 3BepTaHHs A0 j-ro eNeMenTa MOTOYHOTO PANKA, Ha AKAH
BKasye prow. el Bupas MoxkHa Gyno 6 sanwcatH i depes innekcHy QopMy 3BEPTAHHA A0
eneMeHTIiB MacHBy: (*prow) []. Jy:Ku B OCTaHHBOMY BHpasi HeoOXiAHi, mo6 nepuoio
BHKOHYBaNach ONepawis posaupecallii *prow — ii pe3yABTATOM € MACHR €/IEMEHTIB IOTOTHOTO
DAnKa, a Be NOTIM — onepanis [j1, Axka BuAinge j-# eneMenT [bOro paaka.
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1. HaseiTs BH3HAYA/EHI BAACTHBOCT] MACHBIB, BCTRHOBICH] B MOBi C.

2. Sk oronomyIoTECA OXHOBHMIPHI MacHBu? B AKIX BUIIANKAX MOXKHA OIYCKATH NAPaMETP Kitb-
xicme_enemenmig B OTONOINEHHAX MacHBiB?

3. Tlopieusiite iHeKCHY | BK3IBHHKOBY (JOPME 3BEPTAHHSA A0 ENCMEHTIB ONHOBHMIPHOTO MACHBY.
Axi nepeBary KOXHOT 3 1IHX dopm?

4. Y miporpaMi OronomeHo Ta NpOiKILiaNi30BaHO MACHB i BIINOBIAHMUIT BKASIBHMK:
double vec[10]={1.28, -7.4, -3.22, 6.74, 8.14), *pv=vec+4;
BXaXiTh 3HAYCHHA KOXKHOIO 3 BACTYIIRHX BUDA3iB:

1) vec[0]>vec(1] 2) *vec+2 3) *(vec+2)
4) *pv*2 5) 2% *pv 6) *--pv

5. SIx OronowyeTses Ta iHilianisyIoTsCA GararoBUMIpHi MacHBH?
Y mporpami OronoIueHo ABORHMIPENI MACHB LiHX HHCEN:

int ar2d(](6)={(5, 12, -7}, (-3, 6, 3, 8}, (14, 4, -6, 2}};
BxaxiTh 3HaUSHHA KOKHOTO 3 HACTYINHHX BHPasiB:

1) ar2d[2]1(0] 2) *(ar2d[1]+2) 3) **ar2d

4) *ar2d[1] 5) (*ar2d)[1]) 6) *(*(ar2d+1)+3)

7. OronociTh BKa3iBHUK HA PANKH MacHBY ar2d 3.6,

3anporpamyiive HaBeAeH HKYE 384a4i, BUKOPUCTOBYIOUM PIsHI hOpMN IBEPTaHHSA
A0 eNeMeHTiB MacuBy: s Ha OCHOBI IHABKCIB « Yepea posaapecosaHe IM'A MacuBy
Ta IMILLEHHS ENIEMEHTA » 33 AOMOMOTOI0 AONOMBKHNX BKaIIBHUKIE

8. BnxopucToByloqu 6i6aioTeyni hyHKuil reHepallii piBHOMIPHO PO3NOALTEHHX BHIIAAKOBHX HH~
cei1, cHOPMYBATH | BUBECTH Ha €KDAH MacHB 3 N IILTHX BHNIAZKOBHX YHCEI, W0 OTPAINIAIOTS
y mianazon 1..M. Bci enemenTn MacuBy MOBMHHI SYTH pisHHMA.

9. OronocHTH # NpoiHiLiaTi3yBaTH MaCKB JOBTHX ULMX YMCeNT, LIMKNIHHO 3CYRYTH HOMO efleMEnTH
Ha ofH yniBo. Hapykyeas pesysbTat 3cyBaHHA. [Tidkaska: MKITIMHE 3CYyBaHHA niepeabasac,
110 TIEPUIHHA EEMENT MACHBY IEPEHOCHTECH HA MICIE OCTAHHBOTO.

10.3 wiaBiaTypH BBECTH MacwB AiACHHX YHCEN, YIOPAIKORAHHI 32 3pOCTAHHAM IHAUEHD eNe-
MeHTiB (PO3MIPHICTE MACHBY B OTONOWEHHI NOBHHHA NIEPEBHILYBATH KiTBKICTh BBETICHHX
gucest). BCTankTH B MACHB 3a/1aHKil ONATKOBHH ENIEMEHT TAK, 1O yCst IOCHIAOBHICTE uMCeN
3anMmanack ynopaaKOBaHOK. BupecTn Ha €KpaH IIOI'IDBHEHPIFI MacHB.

11,3 KIaBiaTypH BBECTH MPSMOKYTHY MATPHLIO LIMHX G€33HAKOBHX YHUCEN. YTBOPHTH OAHOBH-
MIpHHH MACHB 3 HOMepIB PAIKIB MATPHIN, AKi CKITANAIOTECA 3 THX CaMUX [ucen, o i mepmmi
PAROK (TOPA/I0K 3AIIECY YHCEN Y PAAKY MOsie GYTH novineHumM). Hanpykyratu chopmosanmit
MacHB a60 BHBECTH NOBIKOMIICHHS PO BIACYTHICTh BIANOBIAHHX PAAKIB.

12. s 3ananol KBaapaTHON MATpHI] AifiCHHX HCEN 3HANTH Ta HANPYKYBATH HalGinemii KBanpar.
HaliGinbmuM KBaapaToM BBAKACTECA NOBITEHA KBAZPATHA HACTUHA 33[[aHOT MATPHL, CyMa
€NeMENTIR AKoi MakcuMANbHa (LE, 30KpeMa, Movke GyTu Bes MoyaTkoBa MaTPHUA aGo TiMbKH
AKHHCH OfHH 1T eneMenT).
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CUMBOJbHI PALKU

Y ubomy po3sain

O CumsonbHi pRAKM AK 0COBNUBURA BUA MACUBY, OTONOWEHHA Ta iHitliani3awia cum-
BONLHUX psAKie

Q 3sepTakns A0 CHMBONIE PARKA HEPE3 IMAEKTH T3 Hepes BRAJIBHIKY
0 ®yHKUiT BREASHHSA | BUBEASHHA CUMBONIB

Q BeegeHHs/BuBeAEHHA CMMBONILHUX PAAKIB: hyHKUii gets () Ta puts ()}, ocob-
NUBOCTI POPMATHOIO BBEACHHA Ta BUBSAEHHA PAAKIE

Q CraHaapTHi 6iGnioteqHi tyHKUiT kKnacudikaLii Ta NepeTBOpeHHs CUMBONIB

O Pyukuii <string.h>, npuaHaueHi ANs ONPauoBaHHA CUMBONLHWX PAGKIB: KONIO-
BaHHA, ONOBHEHHS | NOPIBHRHHA PAAKIB, BU3HAHSHHA NOBXMHU PAAKA, BUAINEHHSA
Nexcem Ta iHwi

QO DyHKUIT NepeTBOPEHHA CHMBONLAUX PAAKIS ¥ YACNA Ta 3BOPOTHUX NEPeTBopeHb

o

Macvay CUMBONLHUX PAAKIB | MACHBKM BKA3IBHUKIE HA NepLIT CUMBONK PAAKB

T 3anuc CUMBONbHUX PRAKIB Y AUHAMIYHY NAM'ATE, NEPEBArA BUKOPUCTAHHS AWHaE-
MiYHOT nam'ATi Ans 36epeskeHHs 1 ONPaLInBaHHA CUMBONBHUX PAOKIB

oBa C He Ma€ CNeUianbHOro THMY JUTA OTONOMICHHS CUMEONbHUX pAdkie (IHINI HA3BH:
M pROKu cumeonig aGo cmpineu), a po3riAnac CHMBONBHHUI PANOK AK OCOGIHBHH BHA
Macusy. EiieMeHTH MacHBy, KU HA3HBAIOTH CHMBOMBHMM DARKOM, MAIOTh THI char, X
3HaYEHHAMH € KOAH CHMBOIIB, 3 AKHX CKIajacTca neif pamok (ASCII-komy, KO NaHa
CHCTeMa NporpaMyBaHHs 3acTocoye ASCII-Tabiuio A KoXyBaHH: CHMBOAIB). OCTaHHIM
CHMBOJIOM PIKA [IOBHHEH GYTH T.3B. HYTb-CHMEOI (*\0 '), KOJ AKOTO AOPiBHIOE 0. 3 KOKHMM
CHMBONBHIM PANKOM T10B’ #3y€ThCH BKA3IBHIK Ha IOTATOK IAHOTO PAMKA. Y BChOMY iHIIOMY
CAMBONBHI PAIKH MOBHICTEO 36GepiraloTh BAaCTHBOCTI MacHBiB.

9.1. OronouweHHA Ta iHiuianizayina cuMBonbHUX pAakKiB

TIpHTanaemo, 110 PAAKOBI KOHCTAHTH B MOBi C 3aMHCYIOTECA AK OXOMUIEHa ITaNKaMH 00~
CHNOBHICTS IOBINLHUX CHMBOITIB: . . . ". B onepaTHBHiH n1am’aTi v BHAUIAETBCA NUNAHKE,
ofcar AKoi Ha OIHH GaifT GLIbIIMIA 32 KUTLKiCTs CHMBONIB Y pizKy. B el nomarkopuii Gaiit ap-
TOMATHTHO 3AIHCYEThCH HY)Tb-CHMBOI, KW HAZAM CAYTYBATHME OHAKOK) KiHIIA PAIKa.





[image: image133.png]PeansHo PAAKOBI KOHCTaHTU HE € NOBHONPABHUMM KOKCTaHTamu C. CTaHAapT podrnagac
PAAXOBY KOHCTAHTY AK CTATUMHUIA MAcuB, NPOiHILIaNi3oeaKuii 3a0aHWMK cUMBONaMU. Peakuin
Ha CNPOGY 3MIHMTY PAAKOBY KOHCTAHTY BM3HAYAETRCH OCOOIMBOCTSMU KOHKDETHO! CUCTEMU

NPOrpamMyBaMHs.

CHHTaKCHUHO PA/IKOBA KOHCTAHTA DIBHOIHATHA BKa3iBHHKY Ha NEPIIHA CHMBOJ CBOTO
PpsfIKa, TOMY BOHA NOBHICTIO CYMiCHA 3 THIIAMM const char * Ta char *.

Hexaii y nporpami oronouleso:

char * pst = "lle CUMBONBHUR PROOX";

JUtst 36eperKeHHS 3aTHCAHONO PAIKA KOMITINSTOP BUALTATE 20 GaliTis, 3 HyX 19 Gaiitis s cam-~
BOMiB i ocTammiii A1a '\0' (puc. 9.1). Anpecy ModaTKy pAAKA OTPHMAE BRA3IBHUK pst.
CUMBOJIbHI PAXKH, SIKi € SMiHHHMH TIPOPAMH, OTOJIOWIYHOTBCS AK 3BHUAHH] MACHBH:

char iM'a_cumeonsHozo_padka [Kiavkicmb_cumeonis) ;

OronomnieHnii HiX4e MACHB Str MpU3HadeHuH A1 36epereHHs CHMBOBHOTO PAIKa:
char str[150};

Y str MOXHA 3aIHCATH NOBILHYH CHMBONBHMI PAIOK, OBKHHA JKOFO HE [ePeBHIIye
149 cuMBONiB, OCKITBKH OCTAHHIM 3ANHCYETHCA Hy/Ib-CHMBOI — [UTA HBOTO TpeGa obon’s3-
KOBO 3ape3epByBary onus Gaiit, Cnix Takox IaM’ATaTH, WO NePeBUILICHHA BCTAHOBIEHOT B
OTO/OIIECHH] KiNBKOCTi CHMBOJIIB HE KOHTPOMIOETLCH KOMITLUIITOPOM i MOME NPU3BECTH A0
Hefesneunnx noMuIoK y poGori nporpaMu.
B OronomweHHAX CHMBOMbHI PSIKH, 5K | MACHBH CHMBOILIB, MOXHA inilianizysary. Pos-

TIIRHEMO ACKIIBKA XAPAKTEPHHK NPHKIIAMIB:

char mi{20] = {'a’, 'b’', 'c', ’'d’, ‘e', 'f'};

char m2[20] = {'a', 'b', 'c', 'd’, 'e’, '£', "\D'};

char m3[20] = "abcdef";

char m4[ ] = “abcdef”;

CHMBOMBHI PAAKH ml, M2 i m3 OroJOWEHO ONHAKOBO — K MACHBH 3 20 eeMeHTiB,
IO MAIOTh TUN char, ane ikilliani3aiio ix BAKOHAHO PisHHMH ciocobamu, TlowaTkosi WwicTs
@JIEMEHTIB MaCHBy ml 3allOBHEHO MOCHIZOBHICTIO Nitep, npore Ge3 *\0' y Kinui, ToMy ek
MacHB He Gyre TOBHOMPABHMM CHMBO/LHIM PAIKOM, 3 HUM MOXHA GyIe NDaloBATH TIIBKK
SAK 31 3BUNAIHAM MaCHBOM CHMBOMIB. Y MacHB m2 3aMUCaHO TAKY CaMy IOCIIOBHICTS IiTep,
a micns Hel — Hynb-cuMBoiT, PAKTHYHO B M2 33HECEHO PASOK CHMBOMIB "abedef ™. Takuit
CaMHif PAAOK 3aMHCAHO B MACHB M3, TOBTO Pe3yNLTATH iHiliami3amii m2 T2 m3 3biraioThea
(oueBuAnO, WO iHinianizauis m3 € npoCTiWoK y 3anuci Ta cnpuiinarTi). Hesanopkeni

1 Galit
—
YT e e Te o e e e T Lo e TaleTe e
O L 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
20 Gafirie

Puc. 9.1. PoaTawyBanHs B NaM' AT KOHCTAHTHOIG CUMBOSTBHOTO PIAKa




[image: image134.png]€NEMEHTH MACHBIB m1, m2 Ta M3 MICTATH “CMITTA” (32 YMOBH, 1O M&CHBH ONOJIOLIEHO K
JoKaTbHI, @ B pasi MOBANBHIX YH CTATIYHAX MACHBIB YCi BiibHI €l1eMEHTH 3aMOBHIOIOTHCS
Hynamu). HaanHmkoBi eeMeHTH MOKHA BHKOPHACTOBYBATH HAXAMi LA JONOBHEHH i pod-
HMIMPEHHSA BIANOBIAHHX PAAKIB. B OroNomeHHi MACHBY m4 HE BKA3AHO 'PAHMYHY KUIBKICTH
CHMBOJTiB, TOMY PO3MIPHICTE BOTO MACHBY (CHMBOLHOTO PAJIKa) BCTAHOBTIOETBCA 3 KibKiC-
T eneMenTin-initianizaropis. [l HaBeAEHOTO NPKIIIAKY POIMIPHICTE ™4 CraHoBETAME 7
CHMBOJIB: 6 TepUIX GaliTiB MACHBY 33NOBHIOIOTECS KOLAMH JITEP, & CHOMUI — KIHLEBHM
HYNIB-CHMBONIOM. X042 MacuBH m3 Ta m4 NpoiHiliani30BaHi KOHCTAHTHHMU PAOKAMH,
€IEMEHTH [UX MacCHBIiB MOXKHA 3MIHIOBATH TaK CaMO, AK €IEMEHTH MaCHBiB ml Ta m2.

9.2. 3BepTaHHA A0 eNeMeHTIB CUMBONLHUX PAAKIB

Tlporecu onpamoBaHAs CHMBOMLHMX PAAKB Y C-Nporpamax Ga3yloTscs Ha ABOX OCHO-
BHHX BIACTHBOCTAX PAAKIB:
1) iM’% cUMBONEHOTO PA/IKA € KOHCTAHTHAM BKA3IBHAKOM Ha HOTO NEPIIHE CHMBOM;
2) KiHellb pARKa 337a€THCA HY/Ib-CHMBOTIOM *\0'.

JlnA 3BepTaHHA 10 CUMBO/IB PAAKA 33CTOCOBYFOTh K iHIEKCHY, TaK i BKa3iBHHKOBY (op-
MY JI0CTYITy IO €JIEMEHTIB MACHBY, AKi GY/IH JIeTaTbHO POIMMAHYTI B MONEPEAHEOMY POIAUIL.
Ipoimoctpyemo Ne mpHKiaioM ABOX BAPiaHTIB NPOrpaMH, AKa BUITYYAE 3i CHMBONBHOTO PAIKa
BCi BXOKEHHS 33/I8HOTO CHMBONA. Y NEPIHIOMY BADIAHTI BUKOPHCTAHO iMACKCHE 3BEpTaHHa
0 eNeMEHTIB pAIKa, 3 B APYTOMY — BKa3iBHHKOBE.

SRR AR R RER R RERA AR AR R A A TEARA KR AN [

/* PBarTHpauNs 3aAHOTO cHMBOMA. BapiaHT 1 4/
Y

#include <stdio.h>

int main (void)
i

char st} = "ABC *** XYZ *** KMXQ**RT*"; /* sapaumit pagox */
char sym='*'; /% cvumon, mo Mae Symu BunyueHwR */
int k,n; /* iumexcm cammonie */
k=n=0;
while (st[k]!="'\0'}) /* noxw He MOCATHYTO Kimum paaxa */
Lif (stlk]==sym) /* swaineno moTpibmmi cummon */
k++; /* nponyck cumsona 6ea nepesanucy */
else {
st{n] = st[k]; /* xomioeauns Beix iHmmx cumsomis */
nH: k4
}
st[n) = "\0"; /* pixcauls xikus crucuyroro psaxa */
printf ("\nPagok 6ea cumBonia %c: %s\n", sym, st});
return 0:

Pe3ynbrar BHKOHAHHSA:

Pagox 6e3 cmueona *: ABC XYZ KMORT




[image: image135.png]V HacTynHOMy BapiaHTi npoFpaMHM Zyis 3BEPTAaHHR 10 ENEMEHTIB CHMBOJLHOIO PAAKA
BBEJICHO BKA3iBHUKA pk i pn. [lepuinii Bkasye Ha CHMBOJ, AKHiT IEPEBIPACTHCA, 8 IPYTHIT —
Ha NIO3HIIifO PANKA, Ky NOBHHEH GyTH Nepercannii CHMBON, IO 3a/HNIACTECS B PAIKY.
3aMicTs uHKIy while y ApYroMy BapiaHTi MPOTPaMK BHKOPHCTAHO WHKI for, a YMOBY
omepaTopa if 3MiHERO Ha IPOTHAEKHY.
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/* BHTHDAHMHX 3AJaHOTO CAMBONA. BapiamT 2 +/
T e L T T
#include <stdio.h>

int main(void)

{

char st[] = "ABC *** XYZ *** KM*Q**RT*"; /* sapauuit papgoxk */
char sym = ‘'*'; /* cuuBon, mo mac Syru Bunydemnit */
char *pk, *pn; /* Braaisuuky Ha cumBOnM prAKa */

for {(pk=pn=st; *pk!='\0'; pk++) /* mwaxn no cuusonax paaxa */
if (*pk 1= sym)

*pn++ = *pk; /* xonimeanua mcix cumBonis, xpim sapamoro */
*pn='\0*; /* gixcanis xiuua mosoro pmaxa */
printf ("\nPagok nicns prnydenHa: %s\n", st):
return 0;

Pe3ynsTar BUKOHAHHA:
Panox nicna Bunyuemns: ABC XYZ KMORT
VY mimkni for mamoi mporpamu yMOBEMI oneparop:
if (*pk != sym)
*pn++ = *pk;
TIOCTiROBHO MEpeBipse KOKEH CHMBOM PAKA St, IBEPTAIONCH [0 ENIEMEHTIB Yepes BKa-
3iBHMK pk. SIKIO DOTOYHHIT CHMBON He 30ITacThCA 3 THM, AKHI 3aaHO UL BHIIYUCHHK
{*pk t=sym), TO BiH NEPEmUCYETHCA ¥ MO3ULII0, Ha AKY BKasye pn (*pn=*pk). [lica
1HOTO pn NEPECYBAETHCA Ha HAaCTYNHAI CHMBOJ PAOKA (pn++).

9.3. BeegeHHA/BMBeASHHS CUMBONIB
i cMMBONLHUX PAAKIB

BiGniorekn MoBu C micTaTs Habip QysKi(ii, NPU3HAYCHHX JNIS BBEACHHSA TA BUBCACHHE
OfIMHOYHHX CHMBOIIB i Li/IMX CHMBOTBHIX PAAKIB.

DYHKIIT BBERCHHA/ BHBCACHHS, POTOTHIH AKHX OCONOUICHO B 3aroloBHOMY (aini
<stdio.h>, Halekars A0 CTaHIAPTHHX GYHKLIH MOBH — BONH € B ycix peanizauiax C. LT
dyHKnii 3xilicHO0OTE ToTOKOOpicHTOBaKe GydepH30BaHe BBELCHHA/BUBECHHS KaHAX. ¥
npoueci BBeNeHHA Habpana Ha kaaiaTypi iHQopMaNia 3aHOCHTECA Y CTIELIANbHMI BHY-
Tpiumih 6ydep i onrouacko BinoGpakacTbcA ua eKpaHi. BoHa nepesacTiea y nporpaMy s




[image: image136.png]MPALIOBAHAA TUIBKA MTICHAS TOTO, AK HATHCHEHO KiTaBimy Enfer. [le nac 3Mory BHIpaBnsTR
OMHMIKOBI CHMBQOIT! T2 BROCHTH 3MIHH B CUMBOMLHMH PRAOK NepeA THM, K BiH Haxiiine wa
IMPAUIOBAHHA.

JlonaTkoBi MOXUTHBOCT! HAZakTh QYHKLII KOHCONLHOrO BBEACHHS/BUBEACHHSA, Ki
TONOUICHO B 3aTONOBHOMY daiinii <conio.h>. BoHn He Hanexars A0 rpymu GyHKUiH, wo
TLATPHMYOTECS CTaHKapToM MoBR C, ane Taki yu nonibri Gynkuil € B Gibniotexax Gims-
JoCT CHETEM NpOrpaMyBaHis. DYRKLIT KOHCOMBHOTO BEBSAEHHA He BUKOHY10TS Gydepusanii
ZaunX, To6TO NaHi NEPENAIOTECA B APOTPaMy BiApasy Micis ix BBEACHHS, & B pasi BBENCHHA
2ITMHOUHOrO CHMBOJIA — BLUPA3y MiCNA HATHCKAKHA Ha KJIABIOTY OpoTo ciMBona. PyHkuil
SOHCOTBHOTO BHBENCHHA 3a6e3MedytoTh kepyBaHHs GOpMOI0 ekpaHHOrO 300PaxeHH, 30-
3PEMa 4epe3 HUX MOKHA BCTAHOBNIOBATH MO3MIII0 BUBEACHHS | KOMIP eKPAHHUX CHMBOIIB.
Jeranpunit onuc unx Gynxuii nonato s posaini 16.

3apas po3rIAHEMO TINBKH (GyHKNIT Gy(hepH30BaHONO BBENEHHS Ta BUBEIEHHS CHMBOJIIB
© CHMBOILHHX PAKIB. KpiM yHiBepcansHRx ¢yukutifi GoPMATHOrO BBEJCHHS T2 BUBegeH-
ma scanf(} i printf (), npo Aki MoBa Bxe¢ HIUia paHime, Gi6mioreka C MicTATD pin
YHKUIH, TPHIHAYEHHX CMIEWIANEHO [IA BBEEHHA/BUBEACHHS OHOTO CHMRONA Ta LLIONO
ZAMBONBROTO PAIKE.

9.3.1. BBegeHHsi/BuBeAeHHA cCUMBONIB

OcHosROW0 dyHKicto SydepnsoBaHoro BBEACHHAS OHOTO CHMBONA 3 KIaBiaTypH (TOURi-
3¢ 3i CTaHAAPTHOTO NOTOKY stdin) € QyHKnia getchar (), AKY OTONOUIEHO TaK:

int getchar (void);

DyHKNiA getchar() He Mac NapameTpiB i MOBEPTAaE KOA 3TMTAHOTO CHMBONA, JOTIOBHE-
GHi 1O THNY int CTApMM HYABOBUM GaiTOM. V pasi SHSBNCHHS NOMWIKK BBEACH-
A4 QyHKUiA NOBEpPTaE MAKPOKOHCTAHTY EOF. Ll MakpOKOHCTaHTa Takok OTOMOWICHA B
<stdio.h>, ans GiNBIIOCTI CHCTEM NPOrPaMyBaHHA BOHA Ma€ 3HAYGHHA —1.

BHBEACHHS OHOTO CHMBONA BHKOHYE QYHKLIS

int putchar (int sym}:

Tlapamerpom putchar () € Ko CHMBONIa, IO Mae GyTH BifoGpaxenuii a expaHi (abo Buse-
Zenuil y CTaHAAPTRYI NIOTIK  stdout). 32 YMOEM YCTIIIHOTO 3aBeplicHR: GyRKIiA noseprac
KOJl BHBEACHOTO CHMBOIA, 4 B PA3i HEBAYI — MAKPOKOHCTAHTY EOF.

TIpoimocTpy€eMo BUKOPHCTAHHA OITHCAHHX QyHKUIH NPHKIaLOoM POrpaMH, KA Bino6-
PAKAE HA EKPaHi BBS/ICHAH 3 KAABIATYPY CUMBONLENI PAIOK, JOTIOBHIOKOUM KOXKEH CHMBOIL
KOPOTKOK PUCKOIO (edicom).

L T Ty
/* Oemoncrpaniz $ymxui¥ getchar(} i putchar() =/
JARE A AR AR AR R AR AR KRR AR AR AR A AR RA AR ]

#includge <stdio.h>

int main (void)

1{




[image: image137.png]int sym;
printf(“\nPagox: ");

while ((sym=getchar(}}!='\n"') { /* uMKR BuMTYBaHHA CHMBONiB */
putchar (sym}; /* puBepenns cumsona */
putchar('-"); .- /* Bupenenns puckd */
putchar('\b'}; . /* noBepHeHHA Ha OFWH cuMBORM */
putchar(' '); . /* murupamms ocraHHeoi pucku */
return 0;

TIpyKkmas BUKOHAHH:
Papox: 12345abcdXY2
1-2-3-4-5-a-b-c-d-X-Y~2

3BepHEMO YBATY Ha [eKi/Ibka MOMCHTIB. Y BApa3i yMOBH oneparopa while:

(sym=getchag()) !="'\n!

peani3oBaHo Biapasy TpH Aii: 1 — GyHKUix getchar() BBOAHTH OEH CHMBOM PAZKE; 2 — K01
BBEICHOrO CHMBOJTA NIPUCBOIOETHLES 3MIHHIH Sym, 3 — BUKOHYETHCA NepEBipKa, UM BBEACHMHA
CHMBON € KOZOM Knasiwti Enter (*\n'). Onepallia != 32 CTAPWIHHCTBOM € BHLIOIO, HiX
ONepalif IPUCBOCHHA =, TOMY BHPa3 sym=getchar () HeoOXigHo B3fTH B XyxKH. [1]o6
BUTEPTH PHCKY, BHBEIEHY I1iCIA OCTAHHEOTO CHMBOJTA, Y KiHIIi POTPaMH BHBOIHTLCS Kepy-
1ouuit cuMBON ' \b' — “NOBEPHEHHA HA KPOK”, & 32 HHM CHMBON mpoGiny * *.°Y nponeci
peanisauii mporpamu BXizuuil panok Gyne 306paxeHo Ha eKpaHi ABiYi: nepmmit pas mig yac
naGopy iforo Ha KNapiarypi Ta 3aHECCHEN CHMBOJIB y Gydiep BBeAEHHS, 4 APYTHi pas — y
[POLIEC] 3UMTYBAHHA CHMBOIIB 3 Gydepa i BRBEAEHHS iX HA SKPaH 3 MPOMIKHOIO PHCKOI).

3MiHHA Sym, IO BUKOPHCTOBYETHCA Y IIPOrpami ULt BBENCHHS | APYKY CUMBOIIB, Ma€
THI int. Lle3ymMornese tum, mo GyHKIiA getchar () NOBEPTaE ULIOYHCIOBHUIT PESyNBTAT,
a putchar() mae aprymMeHT int-Tumy. IIpoTe peanbHo 3 ABOGAHTOBOTO LIAOTO BHKOPHC-
TORYETHCA TUIBKH 3HAYCHHA MOJOALIONO Galita, TOMY 3MiHHY sym MoxHa 6710 OFOIOCHTH
i AK 3MiHHY 3 THTIOM char. 3aranom QyHKUii CHMBOTLHOTO BBEACHHA/BHBEACHHS MOKHA
3aCTOCOBYBATH A1 POGOTH 3 JaRUMH, IO MaloTh THN int abo char.

11106 BHKOHYBATH OpMATHE BBENCHH aG0 BHBECHHSA CHMBOMIB 32 ONOMOTOI0 hyHKUiH
scanf() i printf(), y paaky HopMaty BkasyioTs cnemubikauiio $c. V pasi BBeAeHHA
CHMBOJTA BiANOBIAKUI €NEMEHT CIIAICKY BBOASHHA scanf () mopuHeH GyTu aapecoio, 3a
AKOIO Gy/ie 3AMACAHO 3YMTAHMHA CAMBON. [T BHBEACHHA OJHOIO CHMBONA Y CITMCKY Napa-
MeTpis printf () Tpe(a Bka3aTH BHpA3, 3HAYEHHS SKOTO MAE TUN int abo char i3anae
KOJ| CHMBOAA (K 1y Bunanxy GyHKii putchar (), KaHi 3 THNOM char JOMOBHIOIOTBCA A0
THIY int, alle JO yBaru Geperscs TiMbKM Monoaunii GaliT int-3HaueHAs).

9.3.2. BeeneHHA/BUBEAEHHA CUMBONBLHUX PAAKIB
Beefenns CHMBOALHOTO PAAKA. BBeneHHS paaka CUMBONIB BHEOHYE BYHKLIA

char * gets (char * st);




[image: image138.png]s yrkuis mocninoBHO 39uTye BCl CHMBOJIH, BBEACH] 3 KIIABIaTYpH (Y 3arasHOMY BHIALKY —
3i CTAHAAPTHOTO MOTOKY BBEJICHHA stdin), i 3amHcye iX y MACHB, aAPECa TIOYATKY AKOTO
32)a€TBCA NAPAMETPOM-BKA3BHITKOM st. O3HAKOK KIHIA BBEISHHS CITYTYE CMMBON HOBO-
10 psinka '\n', AKHA 3aHOCHTLCA Y Oydep BBeNeHHA NPH HATHCKaHHI Ha Enter. 3aMicTn
CHMBONZ '\n* QYHKUiA 3aNUCYe Y PANOK KiHLEBUHA HYMb-CHMBON *\O'.

V pasi yoRimIHOIO 3aBepIIEHHS gets () MOBEPTAE BKA3IBHIK Ha [IOYATOK BBEAEHOTO
pAnKa, ToGTO anpecy MEPIIOTo CHMBONA PAKa &st[01, a B Pasi BAHHKHEART TOMMIKH — 10~
PpoxHill BkasiBuuk NULL. .

Jlyke BaXHBO, oG posMip MackBy st GyB JOCTATHIM Jis BBEJCHHS BCIX CHMBOMIR
* | psnka. OyRKULT gets() He KOHTPOMIOE KUIbKICTh 39UTAHAX CHMBOJIB, TOMY B pasi
IePeNoBHEHHA St pe3ymsTar poboTy mporpamu Syne Herepen6adyBaHmM.
3annmemMo KOpOTKY NPOTpaMy, B AKil 3HMTYETheA CHMBOJILHNH PAOK, & HOTIM Hillpa-
XOBYETHCA HOTO JOBKHHA.
L T Iy
/* BUSHANGHEA NOENGOIM CHMBOMLEOTO DAAKA */
JEEARRAE AR A RS AR AR EAK KA R EEETA AR AR RER ]
#include <stdio.h>

int main (void)

{
chax buf[150], *p=buf;

printf (“\nPamox: ");

gets {(buf);

while (*p) /% mobro mokm *pl='\0' */
pHt: /* nomyx xinua psagka */

printf {"\nfjoemuna paaxa - %d cumeonim.\n", (int)(p-buf));

return 0;

ITpHKnan BUKOBAHHA:

PARBOK: PaxyeMmo XinbKiCTb CHMMBOMNLB.
JlopmuHa psoka - 27 cumBOnis.

KinbkicTs cHMBOJIB y BBEACHOMY PAIKY BHIHATEHO Hepe3 Pi3RHINO 3HaYeHb BKa3is-
HHKIB D-buf: BKa3iBHHK Duf MIiCTUTE aApecy MEPIIOTO CHMBONA BBELCHOTO PSAKa, &
BKA3{BHUK D BRA3YE Ha KIHUEBHH HY/b-CHMBOM IBOTO PAAKA.

Beenenns CHMBOALHOFO PAIKA YaCTO HOEAHYIOTE 3 NEPEBIPKOI0 A00 NPHCBOEHHAM 3Ha-
4eHHS, Ake NoBepTac dyHKilia gets (). Lle pobuts nporpaMy nakoniunimoro. Hanpuknan,
HACTYIHHIi ONEPATOP, IO Nepesipse NEPUIMA CUMBOT BBEACHOIO PAAKA:

1£( *gets(buf) == ‘A’ }
P /* pignosimsi aii */
BHKOHY< [ifo JBOX ONEPaTOpiB:

gets (buf) ;
if(buf(0]=="A")
“ e /* meobxipmui nii */
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int puts (const char* st);

ITn hymKuis Mae OMWH mapaMeTp st — BKA3iBHMK Ha MOYATOK PAAKa, AKuil Mac OyTH BUBe-
Zenuil Ha expaH. 32 YMOBH YCIILIHOTO BUKOHAHAA (YHKLIS IOBEPTaE HEBiNl'EMHE 3HAYCHRA.

aBp

B

puts(

231 OMUIIKY — MAKPOKOHCTAHTY EOF.

PRA0K, IO BHBOAHTECA, IOBAHEK OG0B’ A3K0BO 3AKIRIYBATHCH HY/Tb-CHMBOROM, iHAKIIE
WHCHA CMMBOJIIB pAzKa GyXyTs BUBOAWTHCH Y (OPMI CHMBOMIB 3HAYEHHS BCIX HACTYN-
HuX GaifTiB onepaTHBHOi 1AM’ ATi, IOKA He 3yCTpiReThes Gaiit 3i aHavennam 0. Cam
Hyme~cuMBO ' \0' (yHKUIS 3aMiHIOE CHMBOJIOM HOBOIO Psifika '\n', TofTo micna
BHBEJEHHA BCIX CHMBOIB 33AaHOT0 CTPIHTA CKPAHHHI KYPCOp 3aBIH NEPEBOAUTECA
HA NOIATOX HOBOTO PAIKA.

Bamk GyHKOil puts{) 3 MapaMeTpoM, WO 3a/jA IOPOXKHIH PIKOK:

9ACTO BUKOPHCTOBYIOTh JUIs BCTAHOBIEHHA KyPCOpa Ha NOYATOK HACTYNHOTO eKpaHHOMC
PAAKA B IIPOLIEC] BUBCACKHA JAHIX.

'Y HasepeHilt nanmi mporpami peanizoBaHo BHUINEAHS CIIIB i3 BBEACHOTO PeISHH; KOXKHE

CNOBO BUBOAUTLCA B OKpEMOMY psky. [TporpaMa BHKOPHCTOBYE 1Ba BKASIBHNKA: PW BCTAHOB-
JIIOETHCA HA TIOYATOX IOTOUHOTO C/10BA, & ps — Ha 110T0 Kiveus. 106 ¢1082 BHBOAHIHCE K
OKpeMi CTPIHIH, CHMBOJI ITPOGLITY IICIIA KOKHOIO CII0BA 3aMiHIOETHCA Hy/Tb-CHMBOROM (ByneMe
BBAXATH, IO CIIOBA B PEYCHH] BiJOKPEMICH] TUIBKH OBHMM CHMBOSIOM POGIITY).

R L L T T e T e T Ty

J*

#opuysanna crosmmka cnie i3 pevemna. BapiawT 1 +/

AR R AR AR R AR AR AR AR R R R AR NIRRT AN EREN KA AR [

#include <stdio.h>

int main (void)

{

char sent[140); /* macus It BBeneHOro peueHHs */
char *pw=sent, *ps=sent;
puts ("\n\tPeuenus:"
gets (sent);
puts ("\n Cnosa:");

while (*ps !='\0"'} /* uMkn no BCcix CMMBONax peuerHAa */
if (*ps! ") /% axmo me kiHeus cnoma */
pstt: /* npocyeamns no crosy  */
else { /* amaiinewo xiuens crnoma */
*ps="'\0"; /* pikcamis xiuum cmoma */
puts {pw}; /% pupefienHs cnoma */
) pw = ++ps; /* nepexin ha HacrynHe ¢noso */
puts (pw): /* BuBEfEeHHs OCTaHHLOro crnioBa */
return 0;
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PeueHns:
TOPMYBAHHA CTOBMUMKA Cnis <Enfer>
Crioeas
TopuyeaHHR
croenunka
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DopMaTHe BBeJeHHA/BHBeICRHA CHMBONLHUX pAAKIB. VY pasi GopMATHOrO BBEACHHT
260 BHBEEHHA CHMBOJBHIX PAAKIB 32 AonoMororo GyRKNiE scanf () Ta printf() Bia-
TOBIRHHH eNEMERT pAaKa GopMaTy WX Gy HKUIH MoBuHeH GyTi cnenndikamicio %s.

OcobnnpicTs HOPMATHOFO BBEACHHS CTPIHIiB Yepe3 PYHKUIO scanf() nonirae B
TOMY, MO 3 Gydepa BEENCHHA JIUTYETHCH TIMLKH [OATKOBA YACTHHA CHMBONBHOIO PA/KA
J0 MepIIOTo CHMBO/A-PO3AiNbHIKA (npoGina, Tabynduii, HoBoro pAaka toio). CHMBOMK-
POSNIILHHKY, sIKi NEPEAYEOTh NEPLIOMY HENPOGINBHOMY CHMBOILY, OIyCKAKOTBCS, 4 KIHLIEM
BBE/ICHES CIIYTYE N0ABA JOBLIBHOTO PO3MIMLHHUKA MiCHA 38HYANHMX CHMBOIR. ToMy pALOK,
BBEAeHHI 33 nonOMOTOI0 scant (), e Gyne MicTaT caMBois mpobiny. ¥ paai Bunaaxis ue
mosKe GyTH KOPHCHUM, 30kpeMa qepe3 scanf () J1erko OpraHi3yBaTH 39UTYBAHHS OKPEMHX
CAiB i3 BRGACHOTO PeycHHA. Y KiHelb BBeAEHOO psaka dyHKLia 3anmncye '\0'.

1106 He RomycTHTH BBeISHHS HAAMIPHOT KiNIbKOCTI CHMBONIB, AOLIMBHO B cnietpdikamii
¢opMary 3a14TH IPRHHYHY MAPRHY TONS BBEACHHS, HANPAISIAR:

char newst(30];

scanf("$25s", newst);

Tenep 3 BXiIHOrO PAAKa B newst Oyae 3aHeceHo He Binbine, Abk 25 cUMBOIIE.

@OyHkuis printf{) BHBOAUTH Ha €KPaH BCi CHMBOJIH 3/1aHOTO PAIKA A0 HYIb-CHMBOTIA.
Cam '\0' He BUBOZMTECH i HE 3AMIHIOETECH IHIIHM CHMBOIIOM, TOMY KYPCOP 3ATHILAETLCS
33 OCTAHHIM BUBEACHUM CHMBONOM.

TpoimoctpyeMo poboty dyHKuifi scanf() Ta printf () I ONHMM MPHKAANOM
[POTPaMH NONEPEIHbOI 3a/1aYi: PO3APYKYBATH B CTOBIIUHK C/IOBA BBEACHOMO PEMEHHS.

JAERRR R RARFARAREREKREH AR XTI AR EE A EEXERERREAAR XK ]

/% ®opmysamas crosmumxa CniB i3 pewemss. BapiamT 2 */
A v

#include <stdio.h>

int main (void)
{

char wrd{20}; /* wacue ana eeeAeHoro cnosa */
int n=0;

puts ("\n\tPeuenus:

do { /* umxn eBeeflenms/BusenenHA cuis */
scanf ("%19s8", wrd);

printf {"Cnoeo %d - $%s \n", ++n, wrd);
} while (getchar{)!="'\n'});
return 0;
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Peuenus:
<Tab> TopmypaHHK crosnauxa cnis <Enfer>
CnoBo 1 - TopMyBamHA
Cnoso 2 = CTOBMUMKA
Cnoso 3 - cnis

Jpyra nporpama Ke TiTLKH NPOCTIINA TA KOPOTIIA, ane i fae 3MOrY ONpPALBLOBYBATR pe~
YEHHS, B AKHX MiX CJIOBAMH 3AITHCAHO JNOBUTLHY KiNbKICTS POGiabamX cumpois. CHMBOIM
npobiny i/a6o TaGynanii MOXyYTh CTOATH TAKOXK NEPEA NEPUIHM CHMBOIOM.

9.4. BibnioTeuHi (hyHKUIT ANA po6OTH 3 CUMBONaMK
Ta CUMBONLHMMU pAAKaAMU

3amaui aHanisy # DEPETROPEHHS TekcToOBOI indopManii HanexaTs 20 HARGINEL DoTH-
peHux 3anad KOMR'ioTepHEX inpopMamiiinux rexnonorii. CrannaprHa Gibniorexa Moeu C
BKITo4ae HaGip PisHOTHIHMX GyHKIf, 1o 3a0e30e4yI0TH WBHAKY peanisalifo onepauis, sxj
gaiiqacTile 3yCTPINAIOTLCH Y NPOLECaX ONPAIIOBAHNS CHMBOMBHITX | TEKCTOBHX JaHKX.

9.4.1. ®ynxuii knacudikauii Ta nepeTBOPeHHA CUMBONIB

'V saronoBHOMY (afini <ctype.h> OrONOLICHO IPYIY QyHKLH, MPY3HAYCHHX NI Ne-
pesipka Ta knachdixaLii oxpeMux CHMBONB. IMeHA WX HyHKITH MTOUMBAOTECA npedikcom
is: is..(). Yci PyHKUI MAKOTH OIHE NaPaMETp 3 THIIOM int — CHMBOM, IO NIEPEBIPAETHCA.
OyHKU{T NepeBipkyl TOBEPTAIOT LI HEHYITLOBE SHAYCHHA (iCTHHA), AKINO 3ANAHUH CHMBON
HANEKNTH A0 BiITIOBIIHOT KiacHpikaiiisol rpyrm, | HynboBe 3HageHHs (XuGHICTD), AKILO
CHMBOJI He HANSKATE 10 wiei rpynd. Hanpukman, yskuio, ska repesipae, 4u 3a5anui
CHMBOI Sym € JHTepOI0 (Z0 yBard GEpyThes TiTBKH BEIMKI T3 MAJI NATHHCHLK NiTepH),
OFOJIOMICHO TAK:

int isalpha (int sym):

Y Tabn. 9.1 napeneno waiGinen nonynapHi Gynkuii kracudikauii Ta MilH CHMBOIB.
Tloruy Tabnmio dyskuiii <ctype.h> nonaxo b Tabn. 2.2 Nonarxa 2.

Jlpi octanui dyHKiii 3 Tabn. 9.1: tolower() Ta toupper() MPU3HAYEHI LI 3MiHY
pericTpa caMBOiB-NiTep (Ha *alb, TUILKHN NaTMHChKHX). Tlepma 3 unx GyHKUiHA noseprac
BilIOBITHY MaJly NiTepy, AKIIO sym BEIAKA NATHHChKA JTEPa, @ APYTa — TIOBEPTAE BETHKY
niTepy, AKUIO Sym Malia JATHHCHKa JTiTepa. B inmpx punaxax 06uasi GyHKnii nosepraTs
3HRYCHEA Sym.

PoGoty onncanHx $yHKLIH NepeBipKH Ta MEPETBOPSHAA CHMBOMIB LIIOCTPYe NporpaMa.,
K3 MOCHMBONBHO 3UHTYe pAAOK i3 Gydepa BBEICHRA IO NOABU NEPIIOTO IHPPOBOTO CHMBONIA,
a NOTIM APYKYE BBSACHHI{ CTPIHF BENHKHMH NITEPAMA,
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OcHoeHi hyHKuil knacudikauli Ta 3miHn cumeonis

Dynkuin Tpusnauenns
KiIacHikamii: Tlepesipse, ui CUMBOT sym €:
int isalpha(sym) Manoio a6o BETHKOIO NATHHCHKOIO TTEPOIo
int isdigit(sym) JIECATKOBOIO HPPOIO
int isalnum(sym) NATHHCBKOIO MITEPOI0 a60 AECATKOBOIO W(poio
int isxdigit(sym) UHCTHAAUATKOBOK LH(poio

npoGiTEEIM CHMBOMOM (CHMBONIOM NPOGiTYy, HOBOTO pAaKa,

int isspace(sym) TOPH3OHTANBHOT 4H BEPTHKANBHOT TabynAiT)

int islower(sym) MAJI0IO IATHHCHKOIO TTEPOIO
int isupper(sym) BEJIMKOK) TATUHCHKOIO JITEPOI0
TIepeTBOPEHHA: Toseprae:
¢ int tolower(sym) MaUTy IaTHHCBKY JIiTEpy, AKINO Sym BE/HMKA NATMHCHKa NiTepa

! int toupper(sym) BEMHKY ATHHCBKY JTEPY, AKILO Sym Mana NaTHHChKA JTiTepa

JREERERAKAEH AR EHAKKEERERREEEEKEERATRRE R AR E RS [
/* ToCmMBONEHE BBEJEHHZ i NEPETBOPEHHA pamka */
R
#include <stdio.h>
#include <ctype.h>

#define LEN 100 /* waxcumanesa poamipeicre pagka */
int main (void)
{

char buf[LEN], /* 6ydep eemenns */
* pb = buf; /* BxasiBEuk Ha cumBonM pRaka */
printf( "\nPagox: ");
do {
+pb=getchar();
if (isdigit(*pb) || *pb=="\n") /* aycrpinace uuppa abo */
break; /* ximeus pamxa */
} while (++pb<buf+LEN-1); /* sanosHeHo Beck pspjok */
*pb="\0
printf( "\nPeaymewar: " );
for (pb=buf; *pb!='\0"; pbt+) /* waxn susenenns papxa */
putchar (toupper (*pb));
return 0;
}
TIpuKiIaj BUKOHAHHS:

Pspox: The code number is 924567
Pesynerar: THE CODE NUMBER IS




[image: image143.png]9.4.2. ®yHKUil onepaliif Haa CMMBONBHUMK pAAKaMIA

Tpororuny GiGnioTeanx GyHKnif, Npu3uasesux ARt poSoTH 3 CHMBOTEHIUMI DARKAMH,
oronolllesi B 3aronoBroMy daiini <string.h>. OcHOBHY rpymy CKIanaroTh dyRKLUil, sKi
TOYMHAOTECA MpedikcomM str: str..(). Y Tabn. 9.2 omucano dymkuii, axi Hattyactime
BMKOPHCTOBYIOTECH Y NPOLIECAX ONPALfOBAHHA CHMBONBHUX PAAKIB (ROBRMI HAbip dyrK-
uiff <string.h> BiGmiorexu Borland C nonaHo 8 Taén. 2.3 Hogarka 2). 1[0 ckopothTa
3amicH npoToTamiB GyHxuii y Tabn. 9.2, B cnucky napamerpis koxHoi QyHkuii BkazaHo
TUIbKHA iMeHa napaMeTpiB. Tunu napameTpis B OFONOMERHAX LHX QYHKUiH € TakaMIT:

const char *s, *sl, *s2;
char *sr;

unsigned n;

int sym;

3aKiHdyBaTHCh ‘\0'. Y pasi 3BepraHHA 2o OyHKUiH KoHKaTeHAU(l (06’ cananns) Ta
KONiIOBAHHA PAAIKIB TpeGa 3abe3nednTn, mo6 po3MipHiTs MaCHBY CHMBONIIE sr Gyna
JOCTATRBOIO AJIS 3aITHCY PAMIKA PEIYALTATY, OCKITbKH (yHKIIT HE KOHTPONIOOTH AOB-
KUH pAAKiB, KpiM msoro, pameu sr i s y $GyHKIiAX KOHKAaTeHALIT Ta KOMIOBAHAS
He NMOBUHHI Nepekpreatucs (y C-99 we 3a3rayacTrcy kpamipixaropom restrict B
OrONOMEHHAX NapaMeTpiB sr i s ~ nus. Jogarok 3).

m CHMBOTBHI PAKH, AKi ONPALBOBYHOTHCA PYHKIIAMY <string.h>, MalOTh 0GOB’13KOBO

TIpoimoCTPYEMO BUKOPUCTAHHA AEAKHX i3 OTUWICAHHX JyHKIIiH HA IPHIIA IPOTPAMH, AKA
BUITY4a€ 3{ CHMBOILHOIO PANKA MIAPAROK, O6MexeHni 311iBa i cripaBa CUMBONaMU ' 4§ '.

L T TP

/* Bunyvewns MiIDARRR 31 JARAKOTO CHMBONEHOTO DARKA */
O SO S A

¥include <stdio.h>
#include <string.h>

int main (void)

char str[]= "abcdef # 12345679 # uvwxyz"; /* papok */
char *pl, *p2; /* BrasiBumkk Ha nowarox i ximeus nimpaaxa */
pl = strchr(str, '§#'}; /* nepmut cumson '§' */
p2 = strrchr(str, '#'); /* ocranuift cuuson '§' */
strepy(pl,p2+1); /* nepenecenHs xiHuesoi wacTunu psaxa */
printf {"\nPanox nicna BunyueHHa: $%s", str):
return 0;
}
Pe3ynbraT BUKOHAHHSA:

Pamox micnam sunyuemns: abcdef uvwyz

{06 BHAYYHTH MiApSAOK, 3HAXOAMMO HOTC MOYATOK (MepuInii cuMBOn '#' y str)i
xirein (octrauniii cumpon ' #°). TToTiM nepeHoCHMO, BUKOPHCTOBYHOUH hyHKUjI0 strcpy (),
KiHNEBY 9aCTHHY OCHOBHOTO pajika Ha Micue mApAzKa, AkHii TpeGa BHTepTH.
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‘OcHoeHi hyHKWIT ONPaLIOBAHHA CHMBONLHUX PRGKIE

Pyuxuis

TpuznaveHrs

char * strepy (sr, 8);

Konitoe paaok s {3 '\0' BKIIOIHO) 32 AAPECOIO, 3aHOI0
napaMeTpoM sr. [loBepTac 3HageHHA sr — ajpecy cKOmi-
iioBaHOTO pRAKA.

char * strcat (sr, s);

Jlomydac panck s (3 *\0’ BKIOUHO) y XiHelb paaka sr. Flosep-
TAE 3HANEHHA 5% ~ AAPECY NOMIOBHEHOTO PAIKA.

int stremp (sl, s2};

TocninosHO NOPIBHIE CHMBOMM PAAKIB 51 1 $2 AK AaHi3 TH-
nom unsigned char. TloBepTac Lifte THCIO, SHAYESHRA AKOTO:
<0, AKkm0 s1<s2; 0, KO s1==s2; >0, AKIW0O 51 > 52.

char * stracpy (Sr, s, n);

ABanor strcpy(), alle 3 s KOIIETHCA He Biablue, HIK n
[OYATKOBHX CHMBOIiB; AKIIO CKOMiHOBAHA FPYNIA CHMBOIB He
3AKIHUYETBCR *\0', TO HYNL-CMMBON Y Sr HE 33HOCHTBCA.

chaxr * strncat (sr, s, n):

Ananor strcat(}),ane JOMY9ac 10 Sr TUTHKW n NOFATKOBHX
CHMBOJIB 3 s; Y Kibels 06’ €AHAHOTO PAAKA 3aHOCHTHCH "\O ',

char * strncmp (sl, 82, n);

AHarnor strcmp(}, afle HOPIBHIOE TUILKH n NOYATKOBUX CHM-
BOJIIB PAAKIB 51 Ta s2. STKILO AKAMICE i3 pAIKIB KOPOTILM 33
n, TO NOPIBHARRA NPANHHACTECA 3 AOCATHEHHAM '\0*.

unsigned strlen (s);

TMoBeprac 208XKUHY PAlka s y cuMBogax ('\0' He BpaxoBy-
€TheA).

char * strchr (s, sym);

Tepenipsc, uH CUMBOD sym BXOXHTL Y paaok s. Moseprae
BK23BHUK Ha IEPIIE BXOAKCHHA sym ¥ s a60 NULL, Ao
SYm He 3YCTPiuacThCs B PAAKY 8.

char * stzrchr (s, sym);

Anazior strchr (). Moseprae BkasiBHHK Ha OCTAHHE BXOA-
HKEHHA CHMBOJI2 Sym ¥ PAAOK s aG0 NULL, SKIO sym He
3YCTPIAETRCS B PAAKY .

char * strstr (sl, s2);

Depesipsie, 4n panok s2 BXoAMTH K NiApagoky s1.Toseprae
BKA3iBHUK Ha NEPITHI CMMBOR PSAKA s2 Y s1 abo NULL, fKuio
PANOK s2 HE 3YCTPIYAETLCA Y PAAKY sl

char * strtok (sr, s);

Brainge B paaKy sr AeKceMH, 0BMeXeHI CHMBONIAMH 3 pAaKa S
(meTanbHiumii onuc HaBeAcHo Aani). TToBepTae BKA3iBHHK Ha
BHALNEHY JekceMy a6 NULL.

char * strdup (s);

Komiroe paok s (3 *\0' BKIIOYAO) B AMHAMIUHY NaM ATh,
NOTICPeNNbO BHITIMBLLY TaM TISHKY NoTpiGHOT omkuHN. TTo-
BEpTac axpecy PAnKa B DUHAMINHIH NaM’aTi.

OcranHs010 B Ta6n. 9.2 sanmcana yskiis strdup (), AKa 3aHOCHTE KOTIIO 3aaHOTO
CHMBONBHOTO PAMKA (3 HyJIb-CHMBOJIOM BKITIOYHO) Y IHHAMIYHY [TaM’STh Ta TIOBSPTAE aNpPeCy,
32 KO0 3ATIHCAHO PANOK. DYHKLIS strdup() HE HATEKHTE 10 GYHKIIH, 1O TiATPHMYIOTECS
craszapToM MosH C, Xo4a BOHa BXOAMTS JIo ckiany Ginbimocti C-6iniorex. Ipuknan su-
KOPHCTaHHA strdup() HaBeleHo B naparpadi 9.5.3.




[image: image145.png]Dynxumis BEALTENHS JekceM. 3YNHHUMOCH AeTanbHime Ha GYHKLI( strtok(),
OTOIOMICHHA AKOI HACTYTIHE:

char * strtok (char * str, const char * lim);

st GyHKUiA BEKOHYE MO CHMBOMBHOIO PAZIKA SLT Ha OKPEM JIEKCEMH, BAITHCYIOTR Micia
KoXHOT tekceMu *\0'. Panox lim 3aae HaGip CHMBOMIE, TKUMH MOXKYTh Byt OGMesKeRi
JIeKCEMH PATKA str (HyTb-CHMBON Y Nepeniky oOMexyBadiB BkasyBaTH He TpeGa). [lns su-
ZiNeHHA BCIX JIEKCEM CHMBO/IBHOTO PAAKA (yHKIII0 BHKOPUCTOBYIOTS LIMKAIYHO. Y nepuio-
MY 3BEpTaHHi I0 strtok() BKA3yIOTh aApecy NOYATKY PANKa, a GYHKLIA nobepTac anpecy
nepwoi 3nafinenol nexcemn. Y HACTYNHMX 3BEPTAHHAX 0 strtok() 3aMicrs nepuoro
TapaMeTpa 3aMHCyIOTh MOPoXHill BkaziBHUK NULL, a (yRKNiA NOsepTac aApecy HaCTynHol
sekcemu psiaka. Komu Bei nekcemu supinesi, Gpysxuis noseprae NULL.

Panime MH Bke 3aIHCYBANH IPOrPaMy, AKa BHAINAE COBA BBEACAOTO PEIEHHS i BU-
BOZXHTH iX Ra ekpaH y crosmaik. Toai nepenadanocs, wWo cnoBa B peveHHi Bioxpemieni
TineKH cHMBONIOM TPoBiiy. 3a AOTIOMOroI0 strtok() MOKHA JIETKO POSIIHPHTH MOXKITHBOCTE
TIPOrpaMH, AOTIOBHUBLIK NPOGiN IHIIMMH POSHITEHUKAMH CITiB: KOMOIO, KPaIIKOIO, My KKAMH,
PHCKOIO TOmO.

RAAREERARAREARE KA RRASERAEA LR RARAARRERE R ALK A AR [
/* Bupinemma cmim-meRceM i3 CMMBONMHOTO DARKA */
JERAREEEEARRAAER R RAXRRRREERAREE AR IR AR IAERRAK ]
#include <stdio.h>
#include <string.h>

int main (void)

{
char example[] = "CHMBONHM, DAOKH (BUSiNeHHS Cnis-nexces)
const char *limits=" ,.; ()~ /* cimpomm-ofuenypaui mnexcem ¥/
char *pw; /* BXasiBHUK Ha nexcemm */
printf("\n Cmosa: \n"};
pw = strtok{example, limits); /* anaxomkeHHA nepmol nexcemu */
while (pw !=NULL) {
puts{pw); -
pw = strtok(NULL, limits}): /* nomyx macrymmoi mexcewm */
return 0;
1
Pe3yneTaT BHKOHAHEA:
Cnopa:
CymBomMA
PARKH
Buninennsa -
cnis

nexcem




[image: image146.jpg]9.4.3. ®yHKLUii nepeTBOPeHHA pAAKIB CUMBONIB Yy Yucna
Ta 3BOPOTHUX NEpPeTBOpPeHb

IeperBopenns “cHMBONBLHHI PANOK = yHCA0”. YV GaraThox 3agadax HeoOXigHO
TIPETBOPIOBATA YHCIOBI JaHi, 3ammcani y (GopMi TeKCTOBHX PSJKIB, B OHY 3 BHYTPIlIHIX
opm 36epexenns quces. Tai nepeTBOpeHHs peanizyroTs crauapTHi Gidnioreuni gynxuii,
oronomeni B <stdlib.h> (ta@n. 9.3). Tum napamerpiB uux ByHKLH HACTYNHI:

const char *st;

char **end;
int Dbase;
Tabruus 9.3
DYHKUIT NepeTBOPEHHA CUMBONLHUX PAAKIB Y Yucna
Dyuruis Tipuasauenns

int atoi (st);

Buninsey paaky st TEpue Line ASCATKOBE WHCIIO i IEPETBOPIOE
#oro y nane 3 THIOM int. YHCIy MOYKe nepeayBaTH I0BiNEHA
KiBKiCTh CHMBOMIB NpoGiny. KikueM psika BBaXaeThes nep-
1Ml CHMBO, 110 He RalekuTh 10 undp. [oseprac 3naiinene
9HCNOBE 3HAYEHHA Y Pa3i yCniluHOTO MEPEeTBOPEHHS, a B pasi
TIOMWJIKH — PE3Y/IBTAT HE BH3HAYCHHH,

long atol (st);

Amanior atoi (), ane nepeTBOpIOE PAIOK Y HHCIIO 3 THITOM long.

double atof (st);

AHanor atoi (), ane NepeTBOPIOE PANOK St Y JIaHE 3 THIOM
double. YHCO y paaKy Moxe GyTH 3amHCaHe K LUIE 4M K
niiicHe y hopmi 3 dikcoBanow a0 3 IIABAI0Y0I0 KPATKOIO.

long strtol (st, end, base);

Posumpennii Bapiant atol (). Brasipuuk end (uei mapamerp
€ BKa3iBHIKOM Ha BKA3iBHHK) 3a/1a€ aIpeCy 3MIHHOI-BKa3iBHIKa,
B siKy Gyne 3amicano aapecy TEPIIOrO CHMBOMA, WIO 3a/IH-
wmBcs HenepeTsoperny, [lapameTp base BuU3HAYae OCHOBY
CHCTEMH YHCIIEHHS, B AKiH 3AITHCAHO YHCAO | MOYXE NPHITMATH
3HAYEHHSA BiA 2 10 36: unppamu uncia MoxyTs GyTH apabeski
uMpy i nocninosHi Masi aGo BeNMKi NATHHCHKI NiTepH (N
base>10). SIkio base A0piBHIOE 0, TO OCHOBA YHCHIA BU3HA-
4aeThes (POPMOI0 HOro 3ammiCy: YKCIO, 1O OYHHAETLCA 0, BBA-
JKAETHOS BICIMKOBMM, UMCNO 3 Npedikcom 0X uM 0x —uicT-
HaJUATKOBUM, BCI iHII 9HCIA POIMAANAIOTECH AK JCCATKOBI.

unsigned long strtoul (st,
end, base);

Amnanor strtol(), ane NoBeprae 3HAYEHHs, WO MaE THI
unsigned long.

double strtod (st, end);

Posiwmpennil BapianT atof (). [lepeTBOPIOE MO4ATKOBY HACTH-
Hy st y ;aue 3 Tunom double. [{0NaTKoBO NOBEPTac Heped
end afpecy MepLIOro CHMBOIA, 33THCAHOrD 33 JHCIIOM.

double strtof (st, end);

Amnanor strtod(), ane nopeprac 3Ha4eHHa 3 THIOM float.

double strtold (st, end);"

Amnanor strtod(), ane NOBEpTaE 3HAYESHHA, IO MaE THI
long double.

* peanizoano B GibmioTekax, Mo MATPHMYIOTH cTaHaapT C-99




[image: image147.png]Hacrynsnit npuknan BeMOHCTpye 3acTocyBanua GyHKNN strtol() AN BUALICHHA
3i 327aHOTO CHMBOJILHOTO PSIKA BCiX LINHX THCEN.

N L T
/* Prainemns Beix umcen is cEMBONBHOTO paAfEa  */
R R R LT Y]
#include <stdio.h>
#include <stdlib.h>
#include <ctype.h>
int main {void)
! char str{]="A=17280, B=-5120. Summa (12160) >0"; /* pagox */
char ‘*p=str;
printf ("\n3mafineno umcrma: ");
do {

if (isdigit(*p) || *p=="-'&&isdigit(*(p+1l})) /* smaiaeno uucno */
printf ("%1d ", strtol(p, &p, 0}}/ /* pusegeHss uMcna */
else /* 1 nepexip ua Moro ximeus */
pHti
} while ( *p!='\0' };
return 0;

Pe3ynbTaT BHKOHAKHA:

3HafipeHo uywucma: 17280 -5120 12160 O

3BepHeMO yBary Ha napaMeTpH y 3sepransi 10 yrkuii strtol():
strtol {(p, &p, 0)

Tlepmuuii napaMeTp p € BKa3iBHUKOM HA TIOYATOK MOTOYHOTO 4Mcha B pAAKY str. Jpyruit
mapameTp &p nepefac y GyRKuUi aApecy BKasiBHHKA p, 38 KO (YHKLUIN 3aMHile anpecy
nEpmOro HeUMGPOBOTe CIEMBONA 3a 3HAHACHUM UMCIOM. TakuM THHOM, KOXKEH BUKIHK
strtol() He TLIbKH NOBEPTaE 3HAICHHS 3HAH IEHOTO AOBIOTO NiNOTO YHC/A, ANE i BCTAHOB-
IOE BXA3iBHHMK p HA CUMBOIL, 3 AKOTO Tpeha NOYRHATH NOIMYK HACTYMHOTO YHCIA.

TeperBopenns “uncio = pagox™. bibniotexa cncremn nporpamyeanss Borland C
J0NATKOBO MIiCTHTE psA YHKIIiH 3BOPOTHRX MEPETBOPEND “YHCIIO => CHMBOIbHMI PAIOK™
(anB. vabu. J12.4 y Jonatky 2), cepeft AKux:

char* itoa (int num, const char* str, int base);

char* 1ltoa (long num, const char* str, int base};

char* ultoa (unsigned long num, const char* str, int base):

Ui dyHKuii BiAPi3HAIOTEC Mixk cOBOIO TLNBKY THITOM MTApaMeTpa num — WifOTO 9HCa,
ke noTpiGno nepersoputy. Bei Tpu dynkuii GopMyIoTE i3 YHCAA num PATOK CHMBORIB,
O BiANOBIAAE 3AMACY LBOTO YHC/A B CHCTEMi YHCIEHHS 3 OCHOBOIO base, i noBepTaloTh
BK431BHHK HA NEPIIMI CHMBON CTBOpeHoTo pajka. ChopMoBanuil PIOK 3aTHCYETBCA 33
ajpecoro str. PyHkuii itoa() Ta ltoa() 3ANMCYIOTH BiA’€MH] YHCHA 3i 3HAKOM MIHYC




[image: image148.png]TUIbKH TOZ, KOJIM 3HAYCHAS base IOPiBHIOE 10.Y pasi iHIMX OCHOB YHCIEHH: ABIHKOB]
KORH Bill’€MHHX 9GHCEN POSMIANAKTECA | IEPETBOPIOIOTECA AK Ge33HAKOBI,

SIkmo moTpiGHO 3amucaTH B CUMBONBHHIT PANOK Ailicke wncno abo nocninosmicTs i3
JACKITBLKOX YHCEJI, TO 3pYIHO CKOPHCTATHCh CTAHIAAPTHOK QYHKIiEI0 BUBEACHHS sprintf().
Lia dywkuin € noBumm aganoroM GyHKLIT printf (), ane BUKOHYE GOPMATHHI 3AITHC JAHHX
¥ CTpiHT, agpecy AKOTO 3aKa€ nephmii napamerp yrxuii. Och MpAKIAL:

double zm = 14.7063;
char stzm[30];

sprintf (stzm, "$1.2f", zm);

Ilicns BHKOHAHHA sprintf() y 3MiHHy stzm Oyle 3aHECEHO CHMBONLHMIH PRAOK
“14.71" (3naveHHA zm 33 cneundikauicio $1.2f) 3 kinuesuM '\0'.

TlepeTBOpeRRA MHCHIX YHCEN Y CHMBOJIbHI PAMKY BHKOHYIOTB TpH yHKUi 3 6i6mioTexn
Borland C: ecvt(), fevt() Ta gevt(), omucH skux nogaHo B Tabn. J12.4 Jogata 2.

9.5. MacuB# CUMBONBLHUX PAAKIB | MACUBU BKa3iBHUKIB

TpakTH9Hi 320441 YaCTO BUMAraloTh ONPALIOBAKHSA TPYI CHMBOJIBHIX PANKIB. Y TAKUX
BUMAAKAX CTBOPIOKOTh 360 MackBH CHMBONBHYX PAIKIB, 260 MacHBY BKa3iBHAKIB Ha nepui

CHMBOJH PAAIKIB, & CaMi PA/IKH POITAUIOBYIOTE B ONEPATHBHIH NaM’ATi okpeMo. Posrnanemo
ofuaBa MAXOAH.

9.5.1. MacuBu cMMBONLHUX pAAKIB

Tiommpenum BHAOM GAraTOBUMIPHHX MACHBIB € MACHBH CHMBOJIBHMX PAIKIB, TOGTO
MaCHBH, KOXEH €IEMEHT AKHX — OKpEeMuit cHMBONIbHHH psinok. Hampuioiaz, Macus Halime-
HYBaHE MiCT, OFOJIOLIEHHH | NpoiHiiani3oBakyii HACTYITHIM THHOM:

char cities[6]({20] = {"AceiB”, "XMeNuHMULKHA", “flonTaBa",
“Pimne", "IpaHo-DpaHXiBCBX", "Kuim"}i
€ ABOBUMIDHUM MACHBOM 3 MISCTH DAAKIB, KOXEH 3 AKUX 3ANOBHCHI BAHMEHYBAHHAM Bif~
ToBiAHOTO MicTa (puc. 9.2).
TipaBuna 3BepTaHHS JO ENCMEHTIR MacHBY CHMBOJBHMX PSAKIB Taki X, ak i And Beix

MU GaraTORNMIPHAX MacHBiB. 30KpeMa, IIEPIA PAAOK MackBy {"/lbBis”) BHAUILOTH
BHpasA *cities Ta cities(0]).

¢ 1 2 3 4 5 6 7 8 9 10 11 12 L3 14 15 16 17 18 19
cities:|N|e|B |1 ]|e&]V0

X{mle[nlotHluwlule|lklulil\

Nio|n|v|ale|a]\0

Pli]s|nie]lo

1 e|alnlo|-|o|plaln[clilelc|e|«]|w

K i e |\

Pic. 9.2. 3aN0BHEHH# MaCHBY CHMBObHWX pAaKia cities[6][20]




[image: image149.png]Hacrynsi BHpa3sH BUIIIAOTE EpIy AiTepy HaiMeHyBAaHHA OCTAHHBOIO MiCTa — JiTepy 'K':
cities[5][0] = *cities[5] = **(cities+5) /* nepwa nitepa pamxa 5 */

HaseneMo nporpaMy, ska Gopmye CHMBONBHHI PANOK 3 ABIMKOBO-ASCATKOBHM KOAOM
33J3HOTO JORTOTO UinOTO Ge33HAKOBOrO QHCNa (Y ABIHKOBO-AECATKOBOMY KO KOXHA JECAT~
KoBa UH(bpa YHCIIA MO3HAYAETLCA BIANOBIAEOO ABIHKOBOKW TeTpanoo). dns GopmysaHks
KONy ¥ MPOrpaMi BUKOPHCTAHO MACHR CHMBOSBHHX DANKIB codetetr, eNEMEHTH AKOTO
36epiratoTs ABifikosi TeTpaan pecsTrEx uMp (ix 0 1o 9). CriouaTky BUAINAIOTECS UHDPH
4uCHa | 3aHOCATHCA B MacHB narr. Jaii 3a zonomoroto Gibrioreunoi gpyHkuii streat ()
KoZI ABifiKOBOT TETPAAM KOKHOI UK(PH YHCIA, OUMHAIOYM BiA HACTAPLIO], AOMYHAETHCA
IO CHMBONBHOTO PAMIKA PE3yNBTaTy code2_10 (MOYaTKOBO Bil MOPOXNHIH ™).

R R T e P Y

/* dopmyBamHR IBiAKOBO-ZECSTEOBOrO KOAY THCNA */

JEREEEEREE SR REESIEAARRE R HERERERRARE AR REAERRER ]

#include <stdie.h>

#include <stripg.h> /* pna $ymxuii strcat() */
int main (void) '

{

unsigned long numb, nCopy: /* sagame umeno i foro xonim */
char code2_10(10%4+1] = "*; /* papox mns samucy xomy wacna */
unsigned narx(10], *p; /* macup uudp umcna */

char codetetz[]1[5] = (*0000", /* macus 2-10-x xomis umdp */
"oo001", ¥0010", "0Q11", "0100", "0101",
"0110", "0111", “1000", "1001"};

priatf ("\nUucmo - ");

scanf ("%1lu”, &numb);

necopy = numb; /* poboua xomis uucna, mo6 sbepertu opuriman */

P = narr; /* prasisHux Ha umgpu uucna */

while (ncopy>0) { /* unxn BuniveMHs nudp umcna */
*p = ncopy 105 /* samnc mammonopmoi ukdpu B narr */
neopy /=10; /* sipxupauns eupinenol uudpu */
pe;

/* B Macwei narr umrdpH UMCNA BAMMCAHL Yy 3IBOPOTHOMY nopsaxy */
for (--p; p>=narr; p--) /% uvxn §opuysamus pagka kony */
strcat (code2_10, codetetr[*pl}); /* monyuewHs no psAmXa Koay 4Mcna
Terpamu 3 2-10-M kogoM pimnomigmoi uugpu */
printf ("2-10-i xoa wucna $1d - $s\n", numb, code2_10);
return 0;

Tpuiuran BHKOHAHHA: . ‘

Uucno - 79065
2-10-# xom uucna 79065 - 01111001000001100101

OckinbKi BCi pafky MacHBY codetetr MAlOTh ONHIKOBY JOBKHHY, TO JUIAHKA Ofic-
PaTHBHOI I1aM’STTi, BHAINEHa IS BbOTO MacuBy, Gyae saiiksira nobuicTio. ITpote Tax Gysae




[image: image150.png]He 3aBXKIH. Y BHMAJKAX, KO CUMBONBHI PAAKH MAlOTh PisHy JOBKHHY, POIMIPHICTb paiika
MacHBY Ma€ IOPiBRIOBATH KiTbKOCTi CHMBOJIIB HAHI0BLION MOX/THBOTG CTPIHTa IUTIOC OJIMH
GaifT ana HyTb-cliMBoNa. Bianosifso B padKax, A¢ 36epiraioTbes KopoTki cTpinry, Gianmicts
BHNEHUX GAliTIB 3ANMKLUMTBCA HE3AMOBHEHOIO, IO 106pe BHAHO 3 pHC. 9.2,

9.5.2. MacuBK BKa3iBHMKIB Ha CUMBONY PADKIB

CTBOpeHH: MacuBY BKa3iBHHKIB Ha Nepuri cHMBONH HaGOpy PAAKIB, KOKEH 3 AKAX
36epiracThCs B OTEpaTHBHIl NaM’Ti OKpeMo, — Lie ANbTEPHATHBHMIL MMJXiM, WO Ja€ 3MOTy
YCYHYTH HEAOMIK BHAINCHHS 3aHBOFO MIC1L, BIACTHBHI MACHBAM CHMBONLHHX PAAKIB.

PosmianeMo aporpaMy, AKa 3UIACHIOE BUIAKKOBKIT BUOIp oxmoOTO MicTa 31 3axaHOTO
camexy micr (imitanis xepebkyBanns). B mporpami cTBOPeHO MacHB BKasiBHHKIB cparr,
€JIEMEHTH AKOTO MAKOTS THI char *. MacHB IpoiHiLiani3oBaHO CTPiHIOBAMH KOHCTAHTAMH
3 HalMEHYBaHHAMH MicT. KokHoMy panky, To6To HaliMeHyRaHHIO MiCTa, KOMILUIATOP Bui-
NIS€ B TIAM’ATi AAHKY, 08CAT AK0T KOPIBHIOE NOBXKHHI PAAKA IUIOC Hy/lb-CUMBOI (pic. 9.3).
Auzpeca po3MillleHHA PAIKA 33HOCHTHCA Y BiJNOBIMHHIT €EMCHT MacHBY cparr.

JERRE KA RE AR RKR KRR R R AR AR AR AN ]

/* Bubip MicTa WIAXOM XepeSKYBAHEA */
T e -

#include <stdio.h>
$include <stdlib.h>
int main (void)

{

char* cparr[]={"Jlepin", "XmencEMULKHI", /* enucox micr */
“Nonrasa"™, "Pisme", "Isano-¥pauxiscex", "Kuis"};
int rc; /* nomep subpanorc micra */
randomize(); /* sunaaxosui */
rc = random{sizeof cparr / sizeof(char*}}; /* pubip micra */
printf ("\nBubpare micro - %s.\a", cparr[rec]):
zeturn 0;

TIpuKnaj BAKOHAHHS:

Bubpase micre - lonrasa.

Ni{svfs|ijefi0
oid Twle[a e [n [+ [u]c]
rad—0le[n [ [a]e]a]v]
T s [ [eTe]
i~ o5 [ [e] - []s]s

Puc. 9.3, 3aCTOCYBAHHA MACHBY BKASIBHWKIB Ha CHMBOTbHI PAAKW

w]#|0]

cparr:

TRl

«Jv]





[image: image151.jpg]11106 3a6esnesuti MOKTHBICTS 3MiHH CKIAy i KiIbKOCTI MicT, y nporpami B orono-
LUEHHI MACHBY Cparr He BKA3aHO PO3MIpHICTh Lb0ro MacuBy. ToMy 3a1aHa KitbKiCTh MiCT
004HCIIOETECS 32 HONIOMOTOKO BHPasy

sizeof cparr / sizeof(char *)

3Ha4YenHs ULOro BUPa3y BUKOPHCTAHO AK TapameTp dyHKIil random(), fKa rEHEpyeE BH-
TIAZIKOBE YMCIIO, 10 BU3HAYAE HOMEp BHOpaHOro MicTa.

Tlepesara BUKOPHCTaHHS MACHBiB BKA3iBHHKIB, sKi 36epiraloTh aipecu 0YATKIB PAAKIB,
3aMiCTh MacHBiB CHMBOJEHHX PAIKIB 0COGNMBO BiAuyTHA, KOMM B mporpami Tpeda mepe-
CTABJIATH OKpeMi PAKH MICUSMH, HATIPHKIAL, NOTPIOHO BIOPSIKYBaTH Haip paakis. ¥
LMX BUNAZKAX CaMi CHMBOJIBHI PAIKH HE NEPETHCYIOTh (e BAKITHBO, a/Ke iX po3Mip Moxe
6yTH IOCTATHBO BETHKHM), 4 TINKH MIHAIOTb MICLUSAMH BKA3iBHHKM HA MOYATKH PANKIB.
Puc. 9.4 imocTpye pesynsTar nepecTaHOBKH BKA3iBHUKIB Y MACHBI cparr, WO BiAHOBinae
BOOPA/IKYBAHHIO HaliMCHYBAHB MICT 32 A0ETKOBHM MOPAIKOM.

cparr:

PliJe[u]e]w0]
Telalolol-Telolalnlx i [a[cl=xT0]
k[u]iJe]w

Puc. 9.4. PesynsTaT nepacTaHoBKW BKa3iBHWKIB ANA BNOPRAKYBAaHHA CUMBONBHMX PAAKIB

9.5.3. 36epexeHHs1 CUMBONBHUX PAAKIB Y AVHAMIYHIA nam’ATi

MacyBu BKa3iBHIKIB ITHPOKO BHKOPUCTOBYIOTS TS pOGOTH 31 CHMBONIBHHMI PSIKAMHE T2
iHIUIMA JaHAMH, PO3TAIIOBARMMY B THHAMI4HIH naM’siTi. Sk Bke 3a3Ha4aloCh, cepen (yHK-
uiit 6i6morexu Borland C, nporoTnny skux 3anucani B 3aronoBHOMY ¢aiini <string.h>,
2 cnenianbaa GyHKuis strdup (), NPHIHAYEHA 1A 3AMUCY B TMHAMIYHY NaM’ATh 3a1aK0ro

_PAJIKA CHMBOIIB, BKITIOYAIOYH HY/Ib-CHMBOJI. (PyHKL{is BUAIAE B AMHAMIYHIN nam ATl AiAHKY
notpi6Horo o6csry, 3anucye TyAM KOMilO PsAKA i MOBEPTAE AAPECY MEPLIOro CHMBOMA
TIEPEHECEHOr0 CHMBOMILHOTO PAIKA.

Jlarmi momaro nporpaMy, fka BBOQHTE MOC/HLLOBHICTE CHMBONBHUX PAAKIB (PEYeHS) i
Bifpa3sy 3aMCye KOKEH PAAOK Y IMHAMIYHy naM’aTh. ANPECH PAIKIB 3aHOCATECA Y MacHB
BKa3iBHHKIB mp. O3HAKOIO 32BEPINCHHA BBCACHHA CIYTYE NOPOXKHIii piok. OCTaHHE CIOBO
OCTaHHBOIO BBEJIEHOTO PeueHHs € KmiouopuM. ITporpama BUIISE HOTo i ApyKye Bei pevenns,
AKi MicTaTh Aane cnoso. Lo 30cepennTy ysary Ha poGoTi 3 MACHBOM BKa3iBHHKIB i cnpoc-
THTH POrpamy, nepenbadeHo s 0OMexeHs Ha BXiI aHi: OCTAHHE PEYEHHA CKIANAETBCA
3 IEKINBKOX CJ1iB; MICII KAI090BOTO C/I0BA He MOBHHHO OyTH IHIMX CHMBOJIB, 30KpeMa po3-
JiNOBHX 3HAKIB; KIIOYOBE CIIOBO HE MOBHHHO 3yCTPIHATHCA K YACTHHA {HILOTO CIIOBA; JTEPH
KJK4OBOTO CIOBA B YCIX BBEICAMX PAAKAX NOBHHHI MaTH OJHAKOBHH perictp.
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#include <stdio.h>
#include <string.h>
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ATH, HOWYX XINYOBOTO CnoBa */
FARENERA R HAERRERR XA R HERS [

#define NMAX 50 /* makcumancua ximekicTs pevene */

#define STLEN 130 /* MaXCHMATbHA ROBXHHA peueHHA */

#define KWLEN 20 /* uaxcuuanLHA NOBRHKAa KJOUOBOTO cnoba */

#define STEND "" /* xiHenun BBemeHss - nopomuil pagox */

int main (void)

{ char *mp[NMAX], /* macup =xasiBHuxie Ha peuenns B Al */
sent(STLEN], /* wacus Ana BoefeHHs peuenb */
keywrd[KWLEN] ; /* wacur ana xwuoBoro crnoea */

char **pp, *pkw, *plast; /* pofoui Bxazimmuxu */
int k=0; /* KinbkicTe BBEmeHMX pewems */
/* uuxn sBemeHHA peueNr i sanucy ix y musamiuny nam'srs */
puts("\n\tPeuenns (KiHeup - MOPOXHiE PANGK): “);
do {
gets{sent};
if (strcmp (sent, STEND)==0) /* ememeno nopomuii pagok */
break;
mp (k) = strdup{sent}; /* sammkc pagka B AMMaMigny naw’ars */
} while (++k<NMAX); »
plast=mp(k-1]; /* Brasimuuk Ha ocTansift pamox */
pkw=strrchr (plast, ' ‘}+1; /* nomyx ocranHsoro cnosa */
strcpy (keywrd, pkw); /* sanuc xmouosoro cioea B keywrd */
printf ("\n\tPeuenna 3 xmouosuM cnoeoM %s:\n", keywrd);
for (pp=mp; *pp!=plast; pp++) /* UMK nepeBipku BBeneHMX Deuerb */
if (strstr (*pp, keywrd)!= NULL} /* » pevenni ¢ xmouoBe CNOBO */
puts (*pp); /* pp - PxaaisHMX Ha eneMeHTH MacuBy mMp */
return 0;

TIpukman BUKOHAHHS:

Peuenna (xiwenn
Nlepwi EOM s’smewmics B iHcTMTyTi
¥ci momMM Gynu naMmosuMu.

- noposuifi psgox):

Hanpukinui 60-x poxis.

EOM BHKOPHCTOBYBANM TiNEKH ANA CHeLiaskHMX PO3paxyHxie.
NporpaMmyeaHHa 3AiACHIOBANOCE Y MaDHHHMX KOJaX.

Kmouoee crnoro - EOM

< ROPOdKCHIZ PROOK, WO € 03HAKOIO KIHYR BBEICKHR >

PeuenHAa 3 KIIOUOBMM CnoBoM EOM:

Tlepmi EOM 3’ SBHMMCS B iHCTATYT
EOM BMXOPMCTOBYBANHM TiNkXM mns

uanpukiugi 60-x poxis.
CnenianbHHX PO3paxyHKiBe.




[image: image153.png]Jlnst OTIpautoBaHHS BBSICHHX CHMBOMBHUX PAKIB Y ONEPE/HiH IPOTpaMi BUKOPHCTaHO
Aexinbka Gibniorednnx pyskuii is saronosroro dadna <string.h>. 3okpeMa, 3pepTaHHs
1o GyHKii strcemp():

if (strcmp (sent, STEND) == 0) break:

Tepesipsie, 91 BBEACHHUIH CHMBONBHMH PAROK sent 36iracThCd 3 PAAKOM O3HAKH 3aBEp~
HICHHA WMKTY BBEACHHS STEND. 3aIic BRENCHHX PEEHb Y NMHAMITHY 1aM’ATh BUKOHYE
dynKuis strdup():

mplk] = strdup (sent};
Anpeca X-TO PeU€HHA 3aHOCHTHCA Y BiJTIOB] HHH 32 HOMEPOM €JIEMCHT MACHBY BKa3iBHHKIB
mp. Haragaemo, o strdup() He HAJEXHTH A0 CTaHAapTHUX yHKiuii MoBu C; iHuii QyHKIit,

NPHIHAYEH] [T POGOTH 3 AIMHAMITHOKO MaM’ATTIO, PO3MIANATHMYTHCA B posinax 13 i 14,
Oneparop

pkw = strrchr ( plast, ' ')+1;
3BepracTrey A0 PyAKUT strrchr() WIS NOMYKy OCTAHHBOFO CHMBO/A MPOGiTy B OCTaH-

HBOMY BBEZICHOMY PAAKY, aApecy SKOIO 3alMCaHo y BRA3iBHUK plast. 3a muM mpoGinom
TIOYMHAETHCS KIOYOBE CN0B0. Buximuk dyskuii strepy():

strcpy (keywrd, pkw);
npmnaqeﬂuﬁ ans KOTI¥OBAHHA KIIOUOBOIO CHOBA Y MacHB keywrd.

1106 riepesipuTH, 4n BXOANTS KIIOUOBE CIOBO keywrd Y BBEACHI PEYCHHSA, BUKOPHC-
TaHo DyHKIIO strstr():

if (strstr(*pp, keywrd)) puts (*pp};
3MiHuy pp OrOMOMIEHO AK BKA3IBHHK HA BKA3IBHHK HA JaHi 3 THTIOM char:
char **pp;
Tlicns npMCBOEHHA pp=mp IJHAYEHHAM BHPA3y *pp € 3HAUCHHA CNEMENTa MAaCHBY mp, Ha
AKHI BKA3ye pp, T06TO aApeca BIANOBIAHOTO CAMBOILHOTO PAKA B MHAMIKIH MaM'sti.
Onepanliss pp++ TPOCYBA€ BKA3IBHHK pp HA HACTYMHHWH eeMEHT MacuBy mp. IluKi 3a-

BEpIIYETLCA, KO PP JOCATA€ eeMeHTa, AKHil BKasye Ha OCTaHHIH CHMBONBHMH PALOK,
3HAMEHHS UBONO CNEMEHTA 30iracThCa 3i 3HA9CHHSM BKasiBHUKA plast.

@ 3anuTaHHA Ta 3aBAAHHA ANA CAMOKOHTPONIO

1. Sxuit BHI J3HEX HA3HBAETHCA CUMBONBHUM pakoM? STke MPH3IHAMEHRS cuMBosa '\0'?

2. Y niporpami HeoOXiZEO ONPAUIOBATH CHMBONBHMIT PANOK, MO BBOMUTECA 3 KNabiaTypu. fke 3
HACTYMHHX OTONOIEHD 3MIHROT instr, y AKii DOBHHER 36epirarhch uek pAROK, € NpaBHIE-

Hum?
1) char *instr; 2) char instrl];
3) char instr[200}; 4) char *instr[200]:

Y YoMy NOMUIKOBICTD {HIIHX OTOIIOMEHE?




[image: image154.png]3.V mporpami oronomeHo:
char *ps="llepeBipsieMo cBOI GHaHHS";

SIKe IHAYCHHA MATHME KOXEH i3 HACTYNIHUX BHPA3ia?

1) *ps 2) ps(ll]
3) *(ps+20) =="\0' 4) *ps+2<'4’
5) strlen(ps) 6) strlen(ps+17)
4. SIxi 3naUEHHA TIOBEPTAIOTE CTaHAApPTHI GibnioTeuni dyHEmii getchar() i gets()?BsKuix

BUTIAAKAX KPALlle BUKOPHCTOBYBATH gets (),a B AKUX HOUINEHINTE BBONFTH CUMBONGH PATKH
4epes scanf()?
. Jns yoro npu3Hadeni GiGmioteuni GyHKIii, oronomeni y <ctype.h>?
6. Sxuii saronoBHAi Gaiin ALOGXIAHO MAKNIOTHTA 10 IpOrpamMut AA poGoTH 3 GibioTeannmu
GYHKILIAMY ONPAIIOBAHAA CHMBOIBHUX paAKiB? Haspits meximeka 3 mux dyHKui Ta mii, aki
BORH BHKOHYIOTB?

w

7. VY yoMy BiAMIHRICTE ABOX BACTYMHEX OTONOMICHL?
char ms1{10}{150};
char *ms2[10];
Koxn goninsHinre GopMyBaTH MACHBH CHMBOTBHIX PAMKIB, 4 KOJIH — MACHBH BKA3iBHUKIB Ha
nepii CHMBOJIH pAKiB?

8. YoMy Ipynn CHMBOMLAVIX PAAKIB IOLIBHO 3GepiraTi B IMHAMIdNidH mam’sTi?

BanporpamyiiTe NOAAH! HINKYE 3aaa4i, BUKOPMCTOBYIOM PisHi hopmn
3BEPTAHHA A0 CUMBONIB PAAKA | CUMBONLHWX PAAKIB Y LiNoMY

9. BH3Ha4HTH, CKiIbKY pa3ip y BBCICHOMY 3 KI4B{aTypH CHMBOBHOMY PAIKY [IOBTOPIOCTECA
3a]aHMi CUMBON.

10. 331280 CHMBOMBHHUI PSIOK, FKHH € IBIHKOBHM KOIOM LINOTO Ge33HAKOBOTO HHCTIA (CKIALACTBCA
i3 cumBonis 1 Ta 0). OGIACTHTH | BUBECTH Ha EKPAR JCCATKOBE SHA9EHHA IBOTO YHCIA,

11. 333360 pedcuns. Buaimimy 3 B50TO { 3MUCATH B OKPEMHI MACHB CNORO, IOPAIKOBHH HOMED
AKOro 3a8a¢ xOpHCTYBas. HaxpykyBath ue cnoso.

12.3 wnasiaTypi BeecTH pedesrs. CHopMyBaTH HOBE DeUSHHS 3i 3BOPOTHHM TOPAIAKOM CIIiB.

13. BBecTH i 3aNHCATH B AMAZMITHY NaM’ATh MOCHIOBHICTE PedeHb YKPATHCHKOK MOBOID,
chOpMyBaBIIN MACHE BKA3iBHHKIB HA MEpUIi CHMBOTY PANKIB. BiusHaunTH, 4n € niTeph, ki
BUKOPUCTOBYBAMHCE Y BCIX BBEIEHNUX peventsX. Hanpykyparu ui nivepn.

14. BeezieRnuii 3 KIaRIaTypy CHMBOTEHHH PAJIOK € apHOMETHYHIM BHPA3oM, IO Ma€ TaKy $opmy:

wucro_l @ wucno_2

TYT wucro_l 1 wucno_2 - ABa A0BUTbHHX NiHCHHX 9HCHA, @ — OfMH i3 3HAKiB apRQMeTHY-
HUX oniepaliii: +, -, *, / (Repe3HAKOM i 32 HHM Moske GyTH 3amicaHmii cuMBon npoGiiy).
BuainiTH i3 BBEACHOTO PAAKA ONMEpaHAM il 3HAK onepallii Ta OGTUCAHTH 3HATCHAA LLHOTO
BHpasy.
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CTPYKTYPU TA OB’€AHAHHA

Y usomy posgini:
O ToHATTA CTRYKTYPM, WwabnoH CTPYKTYP

Q CTPYKTYPHI 3MiHHI: OroNOWeEHHs, iniuianizauis, posMmipy; onepauia NPUCBOEHHS
AnR CTRYKTYP

O 3eepTaHHA A0 eneMeHTIB CTPYKTYP Yepes onepauiio “Kpanka” Ta 4epes BradiBHuK
Ha CTPYKTYpY i onepauilo"cTpinka"

QO BnafieHHs CTPYKTYP, MACHBK CTPYKTYP, BKASIBHUKA HA CTPYKTYP Ta BKAIIBHUKA
AIK NONA CTRYKTYP

Q [Jexnapauis nepelimeryeaHHs Twnie typedef

O OF'eaHaHHA: 03HAYEHHA, POATAIYBAHHA B ONEPATUBHIKA Nam'ATi, posmip, orono-
WeHHs WaGnoHiB i aMiHHKYX, iHiLianiaauis

O Onepauii Haa 06'eaHaHHAMM, 3BEPTaHHA A0 NOMiB 06'EAHAHHA, BUKOPUCTAHHSR
06'€AHaHb ANA BUAINEHHA OKPEMIX YACTUH AAHWX

O Mons BGitis: cMHTAKCUC, NPU3HAMEHHS, NPVKNAA 38CTOCYBAHHA

IpeToBaHi THNH JAHHX, IO PO3MIANAIOTHCA Y JAHOMY PO3ili, a came: CTPYKTYpH, 06’en-

HaHH, no/si GiTiB, a TakoX Aeiiapalis typedef — JAlOTh 3MOTY CTBOPIOBATH T. 3B.
Kopucmyeaysxi THIM JaRUX, IMEHA I HAMOBHEHHA AKHX 33JAI0THCA POIPOGHHKOM IPOTPAMH.
Taxi THITH iCTOTHO PO3LINPIOIOTH MONUIABOCTI BHGOPY GOPM 30EPEKECHAS NAHAX | HOMITHO
COPOIIYIOTH APOLEC NPOTPAMYBAHHS.

10.1. CTpykTypn

Cmpykmypu — 1e 0cobimBHii koMGiHOBAHNH TN JaHHX, FKHH 06’ €AHYE Y COINBHE Nine
HaGip JOTiYHO MOB’S3aHIX MibK COGOIO PIsHOTHITHUX KOMIOHEHTIB. CI/IaZO0Bi 4aCTHHH CTPYKTY-
PH HA3HBAKOT nomAMU 260 eremenmamu. KOXKHE TIONE CTPYKTYPH Ma€ CBiH THN i CBOE iM’1.

10.1.1. OronouuenHn Ta iHilianizauia cTpyxTyp

3i crpykrypamu B C-nporpaMax noB’s3aHi jBa MOHATTA:

® wabRok cMpyKkniypyu — BU3HAYAE KOHKPETHY CTPYKTYPY Ta 3ajiae CKIAN i mOCiIoBHICTE
3amncy ii nonis;




[image: image156.png]& cmpyKmypri 3vinui — AaHi, CPOPMOBAHI 33 BKasaHHM MAGIOHOM, 1A TKHX B ONEPATUBHIHA
nam’ATi BUZiNEHO ALNAHKY BiANOBiAHOre oBcary.

Ula6xoun crpykryp. LlaGnoH cTpyKTyps OTONOUIYEThCA BACTYNHOK CHHTAKCHYHOK
KOHCTPYKI€0:

struct mez_cmpykmypu |
mun_noasl im's_nonnl;
mun_noar2 im’s_nora2;
mun_nonstk im's_nonak;
}:
TYT struct —cmyxGobe (KII0Y0BE) CNOBO, WO cieHbIKYE CTPYKTYDY; mez_CmpyKmypy —
iM’sl, AKHM NO3HAYATHMYTh Y MPOTPamMi CTPYKTYpH RaHoi dopMH. CIHCOK NoJiB CTPYKTYpH
OXOMMIOETbCA GITYPHUMH JyXKaMH { }, [CIs NPpaBoi AyKKH } 3amUCYeThcd 3mak ; (3a
YMOBH, LU0 mic/s WabNoRy CTPYKTYPH He GTONOWIEHO CTPYKTYPHHX 3MiHHHX). Koxne Hose
CTPYKTYPY ONHCYETHCA SK 3MiHHE — THIIOM T3 IMEHEM.

JlonosuuMo ckasaHe. Tez (APIHK, iM’1) HalaeThed MaGoHy CTPYKTYDH IPOrpaMicToM,
o6 Hajani B mporpami MosxHa Gyno inenTngikyBaTH CTPYKTYPH BKa3aHoi Gopmu i ckiay.
Tern 3anACYOTLCA AK 3Bugaiini inentndixatopu Mok C. SKIIC B MPOrpaMi BHKOPHCTOBY-
€Thcs TLKY ONHA CTPYKTYPA, To ii maGioH MOXHA OroIocHTH 6e3 Tera:

struct {

CRUCOK ROAig cmpykmypu N
1

Takwil ma6noH Ha3HBaIoTh Ge3iMeHRIM. MoXKHa 3aTHIIHTH Ge3iMEHHHM OfIFH 3 YCiX OToo-
WeHHUX y nporpami aGIoRIB CTPYKTYp.

Toms crpykTypy OmMCYI0TRCA NOCHiAOBHO. B onepatusuiit mam’sti Bosu GynyTb 3a-
nucaHi camMe B TOMY NOPAZKY, B AKOMY Gyn 3a7aHi B mabnoHi aanoi cTpykrypu. Tum nomst
Moke GyTH SOBUIEHHM NpocTHM aGo CKIaneHMM THIIOM (GiNbIl AETaNBHO NPO UE MOBA
irume pani). Im’s nons ¢ ifeHTHdikaropoM 3MiHHOI BiAMoBiaHOTo THITY. B Mexax oasoro
1abnoHy iMeHa BCix MOJIB NOBHHHI GYTH Pi3HUMH, alle BOHH MOXKYTb 30iraTnca 3 imeHamu
TONEB IHIIAX CTPYKTYP 9H 3 iIMCHaMH 3MIHHHX IIPOTPaMH.

JAns NPUKAAKY OTONOCKMO maGion CTPYKTYDH, B Ky MoxRa Gyae sanmcysaty ikbop-
Mallilo PO CTYACHTIB — YYACHHKIB KOHKYPCY:

struct student {
char name[401;
char grup(8];
long int pumber;
double rating;
13
‘Terom aHof CTpykTypH € iM’1 student. CIpyKTypa cKIafacTLCA 3 YOTHPBOX Monis. [Tepmi
ZBA MO name Ta grup € CHMBONBHHMH PAIKAMA, B AKAX Gyne sbepiratuck indopmauisa




[image: image157.png]PO MpisBHILE i iM’s CTyHeHTa Ta Horo akagemrpymy. [Tone number LUIOIHCIOBE, BOHO
TIPH3HAYEHe JI 3AITHCY HOMEPA CTYIRHTChEOrO KBUTKa. OCTalHe noje rating Mae AifcHuit
THI, y e none Gyae 3aROCHTHCE CepeHii Gan yCnilHOCTI CTyACHTa.

3a cBOIM 3MiCTOM MAGIOH CTPYKTYPH — L€ ONTHC KOBOTO THITY, CTBOPEHOTO MPOrpamic-

m ToM. Jins taGnoHy e BUAUAETECA MiCOe B ONEPATHBHI MaM’ AT, HAJl HUM HE MOXKHA
BHKOHYBATH HifKHX onepaii. IaGioH ciyrye 0CHOBOIO ANS OrONOMICHAS 3MIHHIX
3i CTBOPEHUM CTPYKTYPHHM THIIOM.

CTpyKTYpHi 3MiHHi. 3acToCOBYIOTS JiBi GOPMI OTONOIIEHHS CTPYKTYPHHX 3MiHHMX:
« fepe3 MOCWIAHHA Ha TONEPEAHBO OroNOWerH i WabioH;

* ONIHOYACHO 3 OTO/OMICHHAM MaG/IOHY CTPYKTYDH.

Tlepa dopma nepeaGadae, wo mabnod CTPYKTYpH Bie oronoureno. Toxi fforo Ter
CITNBHO 3i CIOBOM Struct MOXHA BHKOPHCTOBYBATH /UL CTBOPEHHA 3MIHHHX BiANOBiZHOIO
CIPYKTYPHOTO THITy. 30KpeMa, BEKOPHCTOBYKH OTOIOLIEHM mabioH CIPYKIypH student,
MOHA OrONOCHTH BiLNOBIARI CTPYKTYPHI 3MiHKiL:

struct student studl, stud2;
struct student sarr[50];

"V pesynsTaTi JaHHX OrONIOIICHB B ONEPATHBHIN mam’aTi Gyae Buieno Micue AIA ABOX
aMiHEAX studl i stud2 TaRjsiMACHBY sarr, IO cKIagaeTses 3 50-TH eneMenTis. OGu-
Bl 3MiHHi Ta BCi eXleMeNTH MacHBY sarr GyLyTb MaTH OBHAKOBHH po3Mip i cxkiaa momie,
BCTAHOBNEHHI B OrONOUICHHI wabnoHy CTPYKTYpH student.
Moga C 103B0J1%€ OrOSIOWYBATH CTPYKTYPHI 3MiHHi OZIHOYaCHO 3 OTONOLICHHAM WalIony
cTpykTypu. Hanpukiian, CTpyKkTyphi 3MiHHI MOXHA OTONOCHTH TAKHM YHHOM:
struct point {
int x;
int y;
} upleft, downright, polygon(8];

V HaBeZieHOMY NMPHKIAAI, 4K | B mOTMEpesHsOMY, OTQIOMIEHO IBi 3MiHHI Ta MacHB, ae ix
OTOJIOLIEHHA BHKOHGHO PA30M i3 3aMMCOM a0y CTPYKTYPH, IPH3HAYEHO! 111 30CPEKEHHA
KOOpAHHAT ToukH wiowuAu. KokHa 3i sMiunnx upleft i downright (ue mMoxyrs GyTH
KOOPAWHATH JIIBOTO BEPXHBOTO | IPAROTO HIXKHEOIO KYTiB IPAMOKYTHHKA) Gyze crIanartuch
i3 IBOX IUTOYHCAOBHX NOIB X Ta y. Macus polygon copMOBaHo 3 BOCHMH CIEMEHTIR,

10 MAIOTh THN Struct point (ENEMEHTH MACHBY MOXCYTh GYTH KOOPAMHATAMH BEPLIHR
GaraToKyTHHKa).

Ininjasizanis cTpyxkTyp. B oro/omeHHsX CTPYKTypHi 3MiHHI MoHa irimianisysary,
TOGTO NPUCBOKOBATH iX €NEMEHTAM DOIATKOBI 3HaueHHs. 5K i Y BUMafKy MacuBy, CIIACOK
3HAYEHB, AKMMH iHILIaNI3yeThCa CTPYKTYPA, BKASYETECA Y (iryPHHX KyXKaX.

IMpuknan iniviamisanii cTPyKTYpHOT 3MiHHOT:

struct student best_stud = { "Tonuapenxo Aunpin", "KH-41", 2160473,
96.58);




[image: image158.png]3Ha9eHH A, IKHMH 1HIKIATI3YETCA CTPYKTYPA, 3aNMCYIOTL CTPOro B Til caMiil MOCNIROBHOCTI,
B AKi# BKa3aui Mo y waGnoki CTPYKTYPH, 8 THIIK KOHCTART-iHiLiasi3aTopis noBuAK] GyTr
CyMICHIM 3 THIIAMH BiJNOBIZHHX 110/TiB. MoXHa BHKOHYBATH 4aCTKOBY iHilianizawiio — 3a-
[ZaBaTH 3HAYSHHA JIHILE NEKLTLKOX TOYaTKOBUX efleMeHTiB cTpykTypH. Cranmapr C-99 Hajas
JIONATKOBY MOKIUBICTS BHOIpKOBOI iHimianizawii nomie ctpykrypu (aue. onatok 3).
SIxuo isiliamiayeThest MACHB CTPYKTYP, TO NIOCTINOBHO 3AIBCYIOTECA SHATCHHS, AKHMA
iHiLiami3y€ThCA KOKHA 3i CTPYKTYP, IO BXOJATh JIO CKJIaTy MacHRBY, HaNpHIUTal:

struct point outline[] = { {40, 45}, {86, 72}, (64,23} };

Kinbkicts enemenris Macusy outline 6yne BH3HAYATHCH KIMBKICTIO iHILiaTi3aTOPiB-CTPYK-
TYP, I JAHOTO TIPHK/Ia Ly BOHA CTAHOBHTHME 3. STKImIO iHilia/tisyloThes Bei DOMA CTPYKTYD,
TO BHYTPIllHi GirypHi Ay:KKM MOXKHA ONycTHTH. 30Kpema, iHinianisauis MacuBy outline
Moxe GyTH TaKoko:

struct point outline[] = {40, 45, 86, 72, 64, 23}

OvueBumHO, WO 1w hopma iFinjanizaLii MEHI HA0YHA, X NEPIIA, | Le MOXE CTATH NPUIHHOK
TIOMHJIOK Y 3aIHCI 3Ha4YeHb, AKHMH iHiLliai3yI0ThCs CTPYKTY .

10.1.2. Pozamip cTpykTypu. Onepauia NpUCBOEHRA
ANA CTPYKTYp

Po3mipn cTpyKTYpHHX 3MinnAX. 1A KoXHOT CIpyKTypHOi 3MIHHOI B OnepaTHBHIR
naM’ STi BHAITAETECA HETICPEPBHA NiNAHKa, 0GCAr 5ol JopiBHIOE 260 GlIbWIHMIA 32 CyMapHUH
PosMip yeix nonis ganof cTpykryph. [IpuMipom, poaMip smisnoi 3 THIIOM struct point Gyne
He MeHILNM 3a 4 6aiiTy, 2 po3Mip 3MIHHOT 3 THIIOM struct student — He MeHIIHM 3a 60
Gaitris, Peanbunii ofcar AinaHKM, AKy 3aHMae CTPYKTYpHA 3MIHHA, 3QIEKUTH Bi TIPAIHA-
TOro B KaHil cHcTeMi ciocoGy BUPIBHIOBaHHA JaHHX. 3aJleHO Bill AapaTHO-IPOrPaMHHX
YCTAHOBOK BUPIiBHIOBAHHA MOKE BIKOHYBATUCH HA MEXKY C/10Ba, NOABIHHOIO c10Ba aGo He
BUKOHYBATHCh B3araii. Y pasi BiICYTROCTI BHpiBHIOBAHHA NONA CTPYKTYPH 3ANHCYIOTHCS
MAPAA, iHAKITE MDK IOMAMM MOXYTh 3AMKIIATHCH Be3aliuaTi GaliTv. B iHTerpoanomMy cepe-
moeui Borland C B po3aini MeHto Options/Compile/Code Generation € onuif Alignment, aKka
[Ia€ 3MOTY 3HATH BHDIBHIOBAHHA 360 BCTAHOBHTH HOTO Ha MEKY CJIOB2 — TONI KOXKHE HOBE
Tone Gy/e MOTHHATHCH 3 NAPHOL AAPECH.

Y nporpami poaMip cTpyKTypH Tpeba BisHadaTH omepallicio sizeof. Harazaemo,
Mo KOHCTPYKLiA sizeof (mun) noTpeGye MyKOK, a A BUPA3y sizeof amimHa Y
MoBi C DyKKH He 05GOB 43KOBI.

Hanpuxsian, snadeHHAM BHpasy sizeof (struct student) Gyne posmip KokHOT
3MIHHOT, 100 Mae THI struct student. Takuii caMuit peaynbTar panyTh BHpau: sizeof
best_stud, sizeof studl, aTakoX sizeof sarr[0].

TpucpocHns cTPyKTYp. Lle onHi€0 BaXIHBOI BIACTHRICTIO CTPYKTYPHHX 3MIHHUX €
Te, IO BOHH PO3MIANAIOTHCHA 1K 3BHTaHHI 3MiNHi, a He K BKa3iBHHKY. ToMY, AKILO Bi CTPYK-
Typi 3MiHHI MAIOTS CHiNLHMIA Wa6NoH, a OTke 3aiMAKTH OIHAKOBI 32 0GCATOM JIAHKH B




[image: image159.png]OneparHBHiii MaM’ATi, TO MOXKHA NPHCBOITH 3HAYeHHA ONHiE] CTPYKTYPH iHwii. Peamisawia

TIPHCBOEHHA NOJIATAE B IOBHOMY KOILIOBAHHI JIIFITHKH CTPYKTYDH, BKA3aHOI CIIpaBa Bijl 3HAKA

DPUCBOEHHS, B AIAHKY CTPYKTYPHOT 3MIRHO, BKa3aHol 31iBa. Onieparop NpHCBOEHHS
studl = best_stud;

HepenHne BMICT YCiX Monie 3MiHHOI best_stud y CTPYKTypy studl, a oneparop
polygon[5] = *outline;

CKOMiIOE B MOCTHHA ENEMEHT MacHBY polygon BMICT EPILOI CTPYKTYPH MacHBy outline.
Ille pas 3BepHEMO YBATry Ha Te, MO B OEpaLlii IPACBOCHHS 0GUABI CTPYKTYPH IOBUHHI MAaTH
OMHAKOBHI THII, TOGTO COINLHAN 1WabnoH.

Immui onepanii (kpiM onepaiii BH3HAYEHHA AAPECH &, PO AKY MOBA HTHME fanmi) Hax
UiNHMH CTPYKTYDPAMH HE OMYCKAioThCA. 30KpeMa, He MOKHA IOPIBHIOBATH CTPYKTYpH. Bei
Al WO0 ONPAUIOBAHHS CTPYKTYP BUKOHYIOTECA HAL iX CNEMCHATAMA.

10.1.3. BknapgeHi CTPYKTYpU, MacMBW CTPYKTYP, BKa3iBHUKN
Ha CYPYKTYpU

Braneuns cTpykTyp. Boke 3a31a4anocs, O NOAA CTPYKTYP MOXKYTh MATH IOBiNbHMH
THI, AK IPOCTHH, TAK i CKIIaNeHHUH, 30KpeMa 11071e Moxe GyTH MACHBOM, CHMBOIIBHHM DAIKOM
{K y cTpyKTypi struct student) uH BKIAACHOK CTPYKTYpow. Jta BHYTpilmix (sKia-
JICHHX) CTPYKTYP Ail0Tb TaKi 5K NPasH:1a OTONOINEHHA, AK i VIS 30BHIMHIX: MOXKHA OKpeMo
OTOJIONIYBATH MIAGNOH CTPYKTYpH ab0 3aaBaTH HOro BCEPEAHKI 30BHIHBOT CTPYKTYDH
pa3oM 3 OFOROLIEHHSM BiANOBIAHAX 3MIHHHX.

HaseneMo npukiiaz, mo imocTpye BKnanerrs crpykryp. Hexait y nporpami kpis crpyk-
TYPH struct point, ONHC AKOi 6yN0 HABENEHO paHillle, OTONOMMEHO TAKOK CTPYKTYDY 3
wabnosoM RGB:

struct RGB {
int red, green, blue;
h
IO/ AKOi 33A10Th IHTCHCHBHICTE HEPBOHOT, 3€JICHOI | CHHBOT CIUTAIOBUX KONBOPY 300paeH-
ua. Lfe onnA mabnom:
struct circle {
struct point center;
unsigned int radius;

struct RGB color;
b

BH3Ha9a€ CTPYKTYpY, fKa OnHCye xono. Ilons center i color uiel cTpykTypu € BKId-
JEeHUMH CTPYKTYpaMH, ToGTo ix po3Mip i CKIaf 3aai0Thcs MONEPENKbO OTONOLICHHMH
mwaGnoraM# struct point i struct RGB. IHinjanisamito BiAOBIEHOT CTPYKTYpHOT
3MiHHOT MOKHA BUKOHATH TaK:

struct circle bigc = ((10,-40), 180, {40, 18, 40}};




[image: image160.png]Ilepury napy 3HaueH», AKa 3393€ KOOPARHATY TOYKH LIEHTPA KoJia 3MiHHOT bigc, Ta
OCTaHHIO TPIfiKy, IO 3axac inTeHcHBHOCTI RGB-CKnanoBux Konsopy, 3anucano 8 {}, abm
MiZKPECHMTY, WO ¢ BKIAREH] CTPYKTYPH, X04a B Pasi ToBHoI iniianizanii nonis crpyxrypsoi
aMiHROT BHYTpIillHi JYKKH He € 060B’A3KOBHMH,

Macusu cTpykTyp. 3 HaGOpiB OZHOTUNHMX CTPYKTYDP MOXHA GOPMYBATH MACUBH.
TlosropHMoO OMMH i3 HABSACHNX PaHillle MPUKIIALIB OTONOMIEHHS MACHBY CTPYKTYD:

struct point outline[] = { (40, 45}, (86, 72}, (64,23} 1};

OcKinbKH B OTOJIOUICHH] He BKa3aHO ABHO POIMIPHICTE MackBy outline, TO BOHA
BCTAHOBIIOETLCH KOMITUIATOPOM 33 KiBKICTIO npoiHitjaizosanux crpykryp. o6 orpa-
MTH 3Ha9eHHA KIIHKOCTi eieMeHTIB MaCHBY NPOTpaMHO, TpeGa CKOPHCTATHCh BHPA3OM 3
omepaliaMu sizeof:

sizeof (outline) / sizeof (struct point)
a6o

sizeof (outline) / sizeof (*outline)

Macusu cTpyKTyp nosHicTio 36epirarors Bei Gasori mnacTHBoCTi Macueis Moy C. Jlo
€/IeMEHT{B TAKOTO MACHBY MOXHA 3BEPTATHCH Yepes iHaekcH aGo yepes BkasiBHUKR. 30Kpe-
Ma, BEpa3 *outline piBHOZHa4HHH BHMPasy outline{0) — {OFo 3HAYEHHAM € mepma 3
yCiX CTpyKTyp MacuBy outline. BinmopiaHo BMpa3 outline[3] abo *(outline+3)
BH3HAYAE CTPYKTYPY, IHACKC AKOT B MACHBi JODIBHIOE 3.

BxasiBAMKH Ha cTPYKTYPH. OCKUTEKH CTPYKTYDHi 3MiHH{ HE € BKA3iBHHKAMH, a po3-
TIARAIOTECA AK 3BMYANHI 3MiHHI IPOrpamMi, TO S0 HHX MOKHA 3aCTOCOBYBATH OHEpAiio
BU3IHAYCHHA alpecn &. Pesyneratom emepauii Gyne anpeca nepmoro Galita AUANKH, AKXy
3aHiMa€ B ONEPATHBRIN DaM'ATi CTPYKTYpa-ONepan/l. 3Ha9eHHS aaPecH CTPYKTYPH MOXHA
TPACBOITH BKA3IBHUKY, Ga30BHI THII AKOTO 36iracThCA 3 THIIOM CTPYKTYPHOI 3MiHHOL.

SIK110 B NPOTPaM] OTONOIICHO BKA3IBHUK

struct point *pstrp;

10 HOMy MOXHA GPHCBOITH a1pecy KOMHOL 31 CTPYKTYPHHX 3MIHHUX, 0 MatoTh maGion
struct point. Hanpuinaz, MOXHA BHKOHATH TaKe OPHCBOCHHA:

pstrp = gupleft;
'V pasi BUKOHAHHS HaCTYMHOTO ONlepaTopa:
pstrp = outline; /* abo  pstrp=soutline[0]; */

3HAYEHHS BKA3IBHUKA pstrp AOPIBHIOBATHAME afpEci NepIIol CIPYKTYPH 3 MacHBy outline.
A B pa3i 36iNbINEHHA BKA3iBHHKA

pstrpt+;

BiH TIEPECYHETbCA Ha HBCTyI'IHHﬁ ENCMEHT MacHBY, T00TO 3HAYCHHAM pstrp cTaHe aapeca
niepmoro GaifTa HaCTYIHOT CIPYKTYPH 3 MackBy outline.




[image: image161.png]10.1.4. 3BepTaHHA 4O ENEMEHTIB CTPYKTYP

Moga C Mae a8i onepautii, Bpr3Hageni 4714 3BEPTaHHA 10 €NEMEHTIB (TONIB) CTPYKTYPH:
® onepauilo “Kpanka”, Ay NO3HAYAOTH SHAKOM . i 32CTOCOBYIOT ¥ 3BEPTAHHAX A0 IoAA
CTPYKTYPH, 33/3HOT Yepes IMiHHY;
* onepailo “CTpiIKa”, AKY MO3HAYALOTh NAPOIO 3HAKIB ~> (MiHyc i Ginplue) Ta BHKOPHC-
TOBYIOTE AUIA 3BEPTAHHA /(O TTOMA CTPYKTYPH Uepe3 BKa3iBHHAK Ha 1O CTPYKTYDY.
PoarnsremMo peTanbHime o6HaBI GOpMH 3BEPTaHHA.

Onepauia “kpanka”. Buiienus mois CTPYKTYPH, 33RO 4epes3 MiHHY, BUKOHYE
TaKa CHHTAKCHYHA KOHCTPYKUif (BHpas): .

iMA_CmpyKimypHOL_2minHOT . iM _nons

Lieit BUpa3 HA3MBAIOTH ymoumeHuM iMeHeM EEMERTA CTPYKTYPH. Foro sHauennaM € sHa-
"eHH 3MiHHOL, AKxa QopMye BixnoBifue Mone cTpyxTypH. HanpAkiad, 3seprains Ao nonis
CTPYKTYPH best_stud, OTONOWERHA Ta iHiliani3anito AKol MH HABOAHIIM paHille, NaXyTh
TaKi pe3y/bTaTH:

best_stud.name — PANOK i3 40-a CHMBONIB, y AKNH 3aHECEHO CTPIHT

"I'onvapeHxo AHAPi&",
best_stud. number — 94CJI0 3 THIOM long int, HIO Ma€ 3HadeHHa 2160473;
best_stud.rating —AificEe uncno 3 THNOM double, WO AOpiBHIOE 96.58.

Tlons cTPYKTYpH IOBHICTIO 36PiraloTh BAACTHBOCT] AGHHX CBOTO THITY, Hail HHMH MOXH2
BHKOHYBATH BCi Oniepalii, Mo AOMYCKAIOTLCs I IHOTO THITY. 30KpeMa, 1106 3MiKHTH 3Ha-
9EHHA ENEMEHTIB CTPYKTYPH best_stud, Tpe6a BpaxoByBaTH 0COGIHBOCTI THITY KOXHOTO
3 i monis:

best_stud.rating = newrating; /* amina nona rating */
— TYT BHKOPHCTOBY€EMO 3BHYANHE NIPHCBOCHHA, OCKITEKH NOIE rating € YHCIOBHM;
strcpy(best_stud.grup, newgrupname}; /* suira noma grup */

—a TYT 3aCTOCOBYEMO (YHKLIIO KOMiKBAHHA CIPIHriB, OCKLIBKY IMIHIOEMO SHAUCHHA LINOTO
CHMBOJBHOTO PAAKA.
Xoua 3a JOTIOMOTO0 Onieparii PHCBOEHHA MOKHA IOBHICTIO NEPENHCATH BMICT onHiel
Izl CTPYKTYpH B iHuty (BKNIOYaI0MH BCi MOMA-MaCHBH | NOMA-PAZKH), OKPEMO IO NONIB-
MacHBIB i IONIB-PAKKIB 3aCTOCOBYBATH NIPUCBOCHHA HE MOXHA, 60 iX yTouHeH] iMeHa
3aMIIAIOTECA KOHCTAHTHIMH BKA3IBHHKAMH Ha Mepili eNeMEHTH IUX MacHBiB.
O6uaBi onepallii BUAUICHHS SNEMEHTIB CTPYKTYPH: . T2 ~> MAIOTh ONHAKOBHIi Hali-
BHIIMA PiBEHDb CTAPIIMHCTEA Ta ACOLIATHBHICTL 31iBa HAMPABO, HIO € BUIHAYATLHHM ANA
(bopMyBaHHs BUP23iB, ¥ AKi BXONATH eNIeMEHTH CTPYKTYP. 3HAUCHHAM BHPay

*best_stud.name /* nepma nivepa name */

€ mepua nitepa pAjKa, B AKMH 3aHCAHO MpisBHie cTynenTa. Onepanis BHAiNeHHS NoIL
name, MO3HAYEHA KPAMKOI0, MAE BMILEG CTAPMMHCTBO | BUKOHYETHCA NeEPIIOLO, a onepanis
po3aapecallii * 3aCTOCOBYETBCA 110 YTOUHEHOIo iMeHi psifika i noBepTae Horo nepumii cumMson




[image: image162.png](nirepy 'T'). BiamosinHo 3HaueHHAM BHpa3y
best_stud.name[11] /* ppawapgusra nirepa name */

€JliTepa *A' — cuMBON 3 iHZekcoM 11 i3 paska name. B aaHoMy BHTIagKy onepauii . Ta []:
BHJIIEHHA IO/I% CTPYKTYDH Ta BH/IUICHHS SIEMEHTa MaCHBY — MAIOTh OIHAKOBE CTAPIIHECTEO,
TOMY BRKOHYIOTECA 3TiJHO 3 NPABMIAMH aCOUIaTHBHOCTI 3MiBa HANPaBO, TOGTO CHOYATKY
BAIIAAETHCA PAAOK, A IOTIM BiAGYBAcThCA 3BEPTaHAA A0 CHMBONA, IO Mae iHaekc 11. Take
CaMe 3HAYCHHEA MATHME BHPA3

*({best_stud.name+1l) /* neramapusTa yiTepa name */

AKHH € aIpecHoi0 YOPMOIO IBEPTAHAA 10 ENEMEHTA MACHBY,
BisRaunMO IPUHUKIIOBY BIMIHHICTS BHpasiB
studl.grup[3]
8
sarr[3].grup

OGnBa BUPasH 3BEPTAIOTECA JO ONS grup CTPYKTYD, IO MAIOTh INa(ion student. Ane
3HATCHAAM NEPIIOTO BUPaly € YETBEPTa 32 NOPAKOM NITepa HaliMeHyBaHHA TPYIH 3 JaHHX
CTPYKTYpH studl, a 3HaYCHHAM APYTOTO BUPasy € BeCh CHMBONBHMI PAAOK grup (TodHilme,
BKa3iBHHK Ha HOro Ieplnii CHMBON), TOGTO APYrHit BHPa3 NOBePTac HAHMEHyYBaHHS IPYTH
9ETBEPTOrO CTYNSHTA 3 MACHBY Sarr.

SIKilIo one CTPYKTYDH € BK/IALGHOIO CTPYKTYPOIO, TO 2114 3BEPTAHHSA KO TIONIB BHYTpiLll-
HBOI CTPYKTYPH ONepallixo “Kparka™ 3aCTOCOBYIOTh KiIbKapa3oso, BLANOBIAHO A0 DIMGHHN
BKUTafeHASA CTpykTyp. Hanpuiman, uo6 BHALIATH KOOPAMHATH UEHTPA KOJIA, TAPAMETPH
AKOrO 331AK0ThCA CTPYKTYPOIO bigc, ONTHCAHOK0 B NONepeausoMy naparpadi, Tpeba BHKO-
PUCTATH KOHCTPYKU:

bigc.center.x - [OPH3OHTAIBHA KOOPAMHATA [ICHTPA KOJIA, il 3HAYEHHA A iHi-
uiamsanii vige Aopiskioe 10;
bigc.center.y — BepTHKATbHA KOOPAMHATA LEHTpA KOja, IO MA€ 3HAYCHHS 40.
Oneparop

bigc.color.green *= 2;

SKMA 3BEPTAETHCS KO MOMA green BHYTPIMMHLOT CTPYKTYpU color, 36imbmmiTe yasiui
JHTEHCHBHICTE 3€€HOT CRIANOBOT KONBOPY KONa.

Konu 3BepraloThcs A0 NMOMIB CTPYKTYPH, KA € eIEMEHTOM MACHBY CTPYKTYD (TakuM,
HANPHKITAJ, AK OIHCAH panilie outline 9H sarr), TO LA JOCTYNY IO EMEHTA MACHBY
3aCTOCOBYIOTB K {HIEKCHY, TaK i BKa3iBHUKOBY (opMy 3BepraHHs. OGH/Ba BHpasy:

sarr[k).number
2
{*(sarr+k}).number

PiBHO3HAYHI, X0Ma O4EBH/HO, IO NPYrHii BUPa3 MANIOHAOYHHH | BAKTHHA 11 COPUAHITTS.
3JoBBiNIHI AYXKKH B 3alHCI {* (sarr+k)) HeoGXimHi 3 OLMAMY Ha CTAPWHHCTBO onepail
“Kpanka” mozo onepaiii posagpecanii *.




[image: image163.png]Onepanin “cTpinka”. Onepalia ~> CNPOIIye 38ePTAHAA IO NOMNIB CTPYKTYP, AKi BH-
KOHYIOTBCA Hepe3 aIPECH LIMX CTPYKTYp a00 BKa3iBHUKH Ha CTpyKrypH. CHHTaKCHC i TakHi:

BKATIGHUK_HA_CmpyKmypy —> iM’a_nans

Bapa: sarr+k 30OMepeaHBOro NPUKIARY €APECOI0 k-1 CTPYKTYPH 3 MACHBY sarr,
TOMY NS 3BEPTAHHA A0 NONA number HAROT CTPYKTYPH MOXHA BMKODHCTATH Onepaulilo
“cTpinka”:

(sarr+k) —> number

Vei sammcani fani BUPasH MaTHMyTh OTHAKOBE 3HAYEHHs — NEPITy JiTepy TpisBHa
NEPLIOTO CTYNEHTa 3 MaCHBY sarr:

sarr[0].name{0]) *sarr(0].name - *{*sarr).name
sarr ->name([0] *(&sarr([0]) ->name *sarr -> name

BrasiBHHKOBa $opMa 3BepTaHHA 0COBMHBO eeKTHBHA, KON I poSOTH 3 MaCHBOM
CIPYKEYp BHKOPHCTOBYIOTE 30BHIIHHI BKA3IBHUKH, 6a30Buil THII AKHX 30IracTECH 3 THIIOM
CTPYKTYP — €/IEMEHTIB MacHBY.

1106 npakIHYHO NPOLTIOCTPYBATH BCE CKA3aHE, POSTIAHEMO IPHKIA/ NPOTPAMH, AK2
ONPALBOBYE MACHB CTPYKTYD i3 MabnotoM struct student, BHKOPACTOBYIOMH pisi dopyu
3BEPTAHHA O NOMIB CTPYKTYP. ¥ IPOrpami CoYaTky 3AIHCHIOCTECA BBEACHHA 3 KIABIaTypR
i 3aMMC y MacHB Starr HaHMX rpynn cTyleHtie. [ToTiM BBeACHI j1ami BIOPAIKOBYIOTECT
3a CMafaHHAM PEHTHHTY YCIIIIHOCTI CTYACHTIB. Pesy/TbTaT YNOPANKYBAKHS BUBOIUTLCS HA
expan y popmi Tabnuui. JI0faTKOBI TIOACHEHHS TIONAHO IICAA NPOTPaMH,

SRR AR RRHRA KA AH KRR RARNA KRR HEEREARRAR ]
/% $OpMYBAHMA i COPTYPANHA MACHBY CTPYKTYP */
SRR AR EEIRERERARA KA RRRIFERA AR RAIRER %]

#include <stdio.h>

#define KST 25 /* maxcuMansHa KinbxicTs crymerris */
int main(void)
{
struct student { /* mabnou crpyxrypu */
char name [35];

char grup(10];

long number;
double rating;
} starr[KST], stud, *pst, *pstl, *pst2; /* cTpykTYpHi omimmi */
int k, kst;
double inrating;
printf("Kinexicrs crymenrie - ");
scanf ("%d", &kst); getchar(};
puts("\tfani: ");
for{k=0; k<kst; kt+){ /* umxn sRegenns mawux */
printf{"\n%2d. Opissume, im\'a: ", k+l);

gets{starr{k).name);




[image: image164.png]printf("rpyna: ");
gets({starr+k)->grup);
printf("HOMEP CTYOEHTCBXOTO XBHUTKA:
scanf{"%1d", sstarr{k].number);
printf(“cepeauin 6an: ");

scanf ("$1f", s¢inrating); getchar();
{starr+k)} -> rating = inrating;

}

for(k=0; k<kst; ki+) { /* uukn coprysamhs */
pstl =~ starr; Pst2 =~ starr+l;
for{ ; pst2<starr+kst-k; pstl++, pst2++)
if (pstl->rating < pst2 ->rating) { /* sxmo cycimmi cTpyx~ */
stud=*pst1; /* Typm He Bnopsaxosami, */
*pstl = *pst2; /* o winsemo ix wmicusmam */
*pst2=stud;

}
}

puts(”\n\t Cnmcox crymeHTiB: “);
for(k=0, pst=starr; k<kst; k++, pst+s)
printf("%2d. %-30.27s%-8s%81d%8.21f\n", k+l, pst ->name,
pst ->grup, pst->number, pst->rating);
return 0;

Tlpminan BHKOHAHAA:

KimpxicTe crymenris - 10

RaHi:
1. Npiosmme, im's: Boeuak IpuHa
rpyna: KH-46

HOMEp CTYREHTChKOro KBHTKa: 2160561 -
cepennin Ban: 94.72
e (Oani nacmynuux cmydenmie)
CnucoX CTyAeHTiB:
1. Tonuapexxo AHAPiA KH-41 2160473 96.58
2. Bosuax IpHHa KH-46 2160561 34.72

PN (0ani inwux cmyoenmia)

TIpoKOMEHTYEMO KOPOTKO HABEAEHY NPOrpamy, JBCPHYBIH YBAry HA KillbKa NPAKTHYHUX
MOMEHTIB. Y NPOLeCi BBEACHHS JAHMX 3 KIIABIaTyPH ABiui BHKOPHCTAHO QYHKILIO getchar (),
w06 ity unTH 3 Gydhepa BBENSHHA CHMBON HOBOTO PAIIKA, SKHH JATHINACTECS TaM IIC/A 34UTY-
BaHHs uACHa GyHKUiEIo scang (). SIKIWO He 3pOGUTH 1HOTO, TO HACTYTIG BBEACHHA Npi3BUILA
cTyneHTa yepe3 GYHKUilo gets () cnpuiiMe nel CHMBON AK 03HAKY TIOPOXHLOTO pamea. Jina
TIOBHOTO OuMUIEeHHA GyQepa BBeIHHA MOXKHA CKOPHCTATHCh yRKIier0 ££lush():

£flush(stdin);

(seransuime npo uo dyHNi0 MOXHA Ai3HaTHCD Y poakin 15).




[image: image165.png]Haragaemo, mo B criucKy BBefieHHs GYHKLIT scanf() BKA3YHOTBCA aIpecH 3MIHHHX.
3okpema, BUpa3 &starr[k].number 3aJa€ agpecy o number Y CTPYKTypifiasuX k-ro
CTYHeHTa.

Jins BBENEHHA AifiCHOTO wHEAA, WO 3a/1ac cepeaHiit 6an yCIiHOCTI CTyeHTa, B npo-
rpaMi BAKOPHCTAHO JOATKOBY 3MiHHY inrating.

BuKOpHCTAHHA NOZATKOBOI 3MIHHOT 108" 53aHe 3 THM, IO QyHKUis scanf () 3 6i6nio-

] TexH Borland C MiCTHTB TOMMAKY, 1Ka 32 IEBHUX YMOB (30KpeMa Y BUNIafKaX, KOJIH
B COIHCKY BBCAEGHHA 3a1Ia€THCA AApeca MOJs CTPYKTYPH, AKe Mae AiCHHN THI, a cama
CTPYKTYPA € eNIEMEHTOM MacHBY CTPYKTYP) MOKe BHK/THKATH apapifiHe 3aBepIeHHT
POBOTH NPOTPaMH 3 BUBEJICHHAM NOBIIOMITCHES:

scanf: floating point formats not linked

IToMunKy BREICHHA HIHCHOTO 10/ €NEMEHTA MACHBY CTPYKTYP MOXHA OGIHTH TakoK,
BHKODHCTABILH 17iA BREJICHHA JaHHX OKPEMY CTPYKTYPHY 3MilHY (Taky AK sMiiHa stud y
Hawii nporpami), BMICT ko TpeGa NOTiM NeperMcaTH y BiANOBINHHIT eNeMeHT MacHBY:

starr(k] = stud;

CopTyBaHHs MacBy CTPYKTYP Y NDOTPaMi BUKOHYETHCA 33 METOJOM NONApHOTO MopiB-
HIHHA CEMEHTIB: TOPIBHIOIOTECH PEHTHHIOB] Ga/H CTYACHTIS i, #KIO BOHH He BIANOBIAAIOTH
CTIARHOMY NOPAAKY, TO ABi CYCIAHI CTPYKTYPH NEPECTABIIOTECA MICLAMHU.

BraziBHuku sk noan cTpykTyp. Mosa C He ponyckae, mo6 BKIaziena B CIPYKTYPY
BHYTpIllH# CTPYKTYpa Mana Toi camuit TN (wabnor), mo i cTpykTypa, eneMeHTOM AKOT
BoHa ¢. BoHouac none cIpykTyp MOxe GyTH BKA3iBHUKOM 3 AOBUILHUM Ga30BuM THIIOM,
Y TOMy 4HCI i BKasiBHHKOM Ha cTpykTypy. ToMy no3soneHo, moG none crpykrypu Gyno
BKA3iBHHKOM Ha CTPYKTYPY CBOFO THITY. Hanpuknaz, y pasi OromomseHus:

struct element {
char info[300];

struct element *next;
} first, last;

BKa3iBHHK next MOXe 30epiraru anpecy KOXHOI CTPYKTYPHOI 3MiHHOI, Wo Mae maGnon
struct element. SIKiNO BHKOHATH IPHCBOCHHA

first.next = glast;
TO 3HAYEHHAM BHpA3y'

first.next -> info

Gyne BKasiBHUK Ha eIl CHMBOJ pAZiKa info B CTPYKTYPpi, aapecy sxoi 36epirae Bkasis-
HHK next, To0TO 3HAYCHHA LILOM0 BHPa3y NOPiBHIOE &last.info[0].

CTpyKTypH 3 NMO/AMY, AKi BKa3yiOTh Ha iHLIi CTPYKTYPH TAaKoTo CaMoro Tamy, € 6aso-
BUMH [y GOPMYBAHHA JMHAMITHAX CIHCKIB i Aepes (auramiuni ingopmanifni crpykTypy
PO3TISHEMO B pos3aini 13).
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o cxmajy KOHCTpYKTHBHHX efeMeHTiB MOBH C BXONHTS CleniaNbHa NeKapaLin
typedef, AKa a€ MPOTPaMiCTOBi 3MOTY HANABATH BNACHI IMEHA THNAM AAHMX NPOrPaME.
Hanpuknan, 3a [ONOMOroK typedef MOXHA DepeiiMEHYBaTH THII unsigned int Ha
kopoTiry dpopMy 3amucy — UINT:

typedef unsigned int UINT;

Hapani naliMeHyBaHHS THDY UINT MOXHa BHKOPHCTOBYBATH B yciii nporpami Tam, e tpeda
OTOJIOLILYBATH 3MiHHi 3 THIIOM unsigned int:

UINT max, min, numb, k:
3arajbHa KOHCTPYKLA fAekAapauii typedef Taka:
typedef mun kopucmyeaybke_im’s_muny;

Bceepenuni typedef xopucmyeaybke_im's_muny SalHCYETECA B TOMY MICHi, M€ JULA 3BYMAl-
HOTO OrOJIOMICHHS BKA3YETBCA iM 51 3MiHHOI. SKILO B porpami 331€KnAPOBAHO;

typedef char STRING[300]:

TOTHN STRING Gyne MacHBOM, IO CKIANA€ThCA i3 300 enemenTiB-cumBosis. e Trm Mox-
HA BUKOPHCTOBYBATH U1 OTONOWIEHHA BilTOBIAHKX CHMBONBHHX PANKIB, 2 TAKOK THINB,
noxiguax ia HUx. Hanpuonan:

STRING stl, st2, stnew[25];

3a UMM OrOJOMmEHHAM stl i st2 GyAyTh CHMBONLRMMA PANKAMY, KOKEH 3 AKX MOKE
MicTuTH 50 300 CHMBONIIB, @ stnew — ZBOBUMIDHMM MAacHBOM, 110 CKIAfAEThCA i3 25-1
CHMBOJIBHHX PAAKIB 3 THIOM STRING.

Hexnapanis typedef He CTBOPIOE HOBOTO THITY, 4 TUTHIH 3MIRIOE IM’A ICHY1040T0 CTan-
JapTHOTO YH KOPHCTYBALBKOrO THITY a0 iMEHYE OTONOIIEHHH y AeKkapauii THrl.

BrxopucTarHA AeKIapalii typedef CIPUSE NiJBHUICHHIO HAOYHOCT] IMEH THIIIB AAHIX
Ta ckopouye ix 3amuc. Lle nepemyciM CTOCYEThCA TAKMX THITIB AK CTPYKTYPH, 06’ €AHANHS |
TIepeNikH, V1A AKHX typedef MOHA BUKODHCTOBYBATH ONHOYACHO 3 OFOTOMEHHAM MaGNoHy.
Hanpukian, nepeiimenyBsabia mabnoH CIPYKTYPH, IO ONHCYE XiMivHMA e1EMEHT:

typedef struct chemical element {
char name(16];
int number;
char abravir{4};
double mass;
} ChemEl;

Hazalli 3MOXEMO BUKODHCTOBYBATH iM A CTPYKTYPHOTO Tully ChemEl Y BCIX HACTYmHHX
OTONOUIEHHAX:

ChemEl elemset[100], *pelem;




[image: image167.png]KpiM Ha09HOCTI TA IPOCTOTH iMCHYBAHHA TANiB, typedef HaJa€ NPOTPaMiCTORI 3mo-
Ty CTBODIOBATH MaIIHHOHe3anexkHi MoGiLIsHI THIH AaHuX. Hacamnepen Le crocyerees T
THIIIB, DAPAMETPH AKHX 3AMCKATE BiJl alfapaTHnX 0COGMUBOCTEit KoMIT toTepa. SIKUIO TakoMy
THIIOB} HAIATH NEBHE typede £-IM’ s (MPRKIANIOM MOXKE CIYTYBATH ICKIAPALIA THITY UINT)
1 BUKOPHCTATH I iM’5i BCIOQHM B TEKCTi [POTPAaM#, TO B HOBOMY CEPEOBHII JOCTATHRO
JIWE BHECTH 3MIiHM B PAKOK Aekiapaiii typedef, mob BCraHOBKTH NOTPibHI MapameTpu
Ans nepefiMenosasoro Thny. Hanphinan, mo6 tim UINT GyB 1Bo6aifToBHM LinMM THIOM
Ha KOMIT'I0TEpaX, JIf AKHX int € 4oTApHGaiToBUM, TPEOa B HOro AcKnapauiio AoAaTH
CnoBo short:

typedef unsigned short int UINT;

10.3. O6’caHaHHA

O6 ‘ednanns ~ e ocoGIUBHIE THIT IaHUX, SKHI A€ IMOTY 3aTIHCYBATH B ONHY i TY %
BCTAHOBJICHY NINAHKY ONEGPATMBHOI N1aM AT JAHI PisHAX THIB i posmipie. TakuM SHHOM
CTBOPXOETHCA MiMAHKA 1AM ATi CIILIBHOTO KOPHCTYBAHHA, 10 AK0i MOXHA 3BEPTATUCH PISHAME
¢nocoGaMH uepes €AUHY 3MiHHY, M0 Mac THII 00’ €HANHS.

Oronoutenns 06’¢HAHHA NOAIGHE X0 OrONOLICHHA CTPYKTYPH: 3a1a€Thex mabnon
06’ €IHAHHA Ta NEpeivyIOTECA BianoBinni aminni. Tak camo, 5K i AA CIPYKTYp, mabnoy
00’ €IHAHHS MOXKHA OTOIIOUIYEATH OKPeMO 260 OHOYACHO 3 OTONOMEHHAM 3MiHHuX. ¥ pasi
ABTOHOMHOTO OTO/ICIICHHA WAGIOHY 06’ €AHAHHA 3aCTOCOBYIOTH CHHTAKCHYHY KOHCTPYKUIHO,
BHAIOriYHY A0 WABNOHY CTPYKTYPH, A€ IOYAHAKTH §i KMOYOBMM CJIOBOM union:

union mez_of ‘eOnannz |
mun_nonsl im's_nonsl;
mun_noas2 im's_nonsl;
mun_nonsk iy 's_nonsk;
oo

Tez_of 'ednanns inentudixye nane o6’e1Hanis, a CIHCOK TONB 3aNa€ NEPENiK NAHWX, AKi
MOXHa 3QHOCHTH B Lie 06’ €IHaRHA.

Sk i y BUNAXKY CTPYKTYD, 3MIHAI 3 THINOM 05’ €AHAHHA MOXHA OFOMOUIYBATH CIUIBHO
3 OroMoMeHHAM MWabnony abo mizHiure, BHKOPHCTOBYIOWH THII union mez_o6 ednanns.
O6cor AIAHKA HaM’ T, AK2 BUAIACTHCS IS KOKHOI 3MIHHOI, M0 Ma€e TN 06’ eanaHHA,
BU3HAYa€TBCA PO3MIPOM HaKIOBIIOTO MOMIS JAHOTO 00’ €IHARHA.

¥ pexnapauii typedef MOXHA CyMICTHTH OrofiomeHnHs wabnoHy o6’ eaHaHHA Ta fioro
HalimeHyBaHHA. HaneemMo MPUKIAN OroNoneHHs iMeHOBaHOTO 06 €aHAHAS:

typedef union demo_union {
double x;
char ch;
int a;

} UNDEM;
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Puc. 10.1. Baaemue HaknagaHHAa nonis 06'eaHaHHA UNDEM

SIKmo Tenep OroNOCHTH 3MIHRY z, BUKOPHCTOBYIONH 3a5CKNApPOBAHKIA THI UNDEM:
UNDEM  z;

To Taka 3MiHHa Gyne o6’ exnammaM i3 mabnosom demo_union, T06TO Bei TpH 1i IO
x, ch Ta a GyayTb KOPHCTYBATHCh CTTITBHOIO AiNAHKOI0 onepatieHol mam'aTi (puc. 10.1).
Obcar NINAHKH, AKy 3afiMac 3MIHRA 2z, HOPIBHIOE PO3MIpY il HaHIOBMIOro HOMA. Y HalOMY
BUNAAKY HalioBILle ONTe X, BOHO Ma€ THII double i 3aiimae 8 GaiiTi.

Bif3HauMMO, MO BCi TPY NOAA IMIHHO! z MAlOTh OHAKOBE HYNbOBE 3MIlIEHHA Bin-
HOCHO afipecH TIOYATKY AULTHKH, AKy 3ajiMae z. Sxno MonoAmmsi Gaifr Aanux Mae aapecy,
MeHIY, Hix cTapmui GaliT (Takiti MOPAAOK PO3TAIIYBAHHA JAHMX BIACTHBHH, 30KpeMa
IBM PC), To nons o6’ eNHaHHA HAKTATAOTHCA ONHE Ha iHINE B 06NaCTi MONORWHX anpec.

Baifr, axuif 3afiMae none ch, 36iracThea 3 MONOAIMM GaiiTOM MOAK a Ta 3 HAMMONOAWIMM
GaifToM nond MIHHOT X,

QOrosoly 0Ty 3MiHHY 3 THUOM 06’€IHARAA, MOXHA BiApasy MpoiHillializyBaTh WO
3MifHY, To6TO 3ammcarH y il AiNAHKY MeBHE MOYATKOBE 3HAYCHHA. 3BEPHEMO YBary, mo
iHitianisyBarn 06’€AHAHHA MOXHA TINbLKH 3HAYEHHAM, CYMICHUM 3 THIIOM NEPIIOIO NoNA
uporo 06’ eAHaHHs (1% 3MiHAOI 2 1ie THN double). Sk iy BUNANKY MacHBiB Ta CTPYKTYp,
CIIMCOK 3HaYeHb, SKHMH iHiUiamisyeTbest 06 €AHAHHA (HaBiTh AKILO ne Gyne Timeku oaHe
3HA9CHHS), 3anucyeTses y GirypHux ayxkax. Hanpuknan, sSMiHHY z B OrOIIOIICHH] MOKHA
6yno 6 npoiHitiaTisyBars TaxK:

UNDEM z =436.05};

Jlo aMiHHAX 3 THNOM 00’ €IHAHHA MOKHA 33CTOCOBYBATH BCi Ti % caMi onepauif, mo it
1O CTPYKTYPRUX SMIHHUX: IPUCBOCHHA (TOGTO KOMIIOBAHHS LAIOT0 06’ €AHANHA), BH3HAYCHHA
aJIpecH 3MIHHOI, BUIINEHHA OKPEMHX eleMeHTiB (IT0NiB) 06’ CAHAHHA.

Jina 3BEpTaHHA [0 eNeMeHTiB 00’ €AHAHHA BHKOPHCTOBYIOTh TaKi % CHHTAKCHUHI
KOHCTPYKIii Ha OCHOBI omepaniii “kpanka™ . Ta “cIpiaka” ->, AK i B padi 3BepPTaRAA 10
€/ICMEHTIB CTPYKTYP:

im’n_aminnol_o6 cOnanns . iv'R_nons
8KA3IGHUK_HA_00 cOnanHa ~> iM'A_noas

{* exazignux_na_ob 'cOnann) . im's_noas
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z.ch="'A";

TOy moje ch 3MiHHOI z, OroJomeHoi Bre, Oyxe 3aHeceHo koA cuMBona 'A' (65). Tum

camuM HaliMonommi Gaiitu noniB a Ta x HabyayTh 3HadeHHs 65. Y pa3i HACTYMHOrO
NPHCBOCHHA:

(&z)->a =0x3c32; /* me ® came, mo % z.a=0x3c32 */

aMiATECA 1Ba MONOA Gaifrh 06’ enHanns z. Tenep 3HaueHHAM BHpasy z.ch Gyne cumBon
3 WIiCTHANUATKOBMM Kofiom 0x32, T06TO cumMBOI 2.

3 nonepenHixX NPHKNAAiB BHIHO, IO 3aCTOCYBAHHA 00 €IHAHL Ja€ 3MOry MaHimyimo-
BaTH OKPEMMMH YaCTHHAME JIaHHX Ta ONPAlbOBYBATH iX HECTAHJAPTHHMH CrIOCOGAMH.
3okpema, uepes nome z.ch MOXHA NEPEBIPHTH 3HAYECHHS HaliMonommoro Gaita 3miHHOi
Z.X, 100 Ma€ TUN double, aYepe3 3BEPTAHHS [0 NONS z.a — 3MIHWTH ABA MOAORI GalTh
ui€i aminHoi:

if (z.ch==0) /* nepesipxa mafuonogmoro 6aira */
z.a= . . . ; /* amisa peox momopmux 6awris */

Tons 06’enHans MOXyYTh MaTH JOBiNbHAIT TN — IpOCTHil YK CKTaneruit. 3okpema,
none 06’exnanns Moxke GyTH CTPYKTYpOIO, BKIaennM 06’ enHaHusM ab0 BKajiBHMKOM Ha
CTpYKTYpY uH 06’ €HanHA Tomo. BonHouac 06’ enHanns MOXyTh GyTH eleMEHTaMU MaCHBY
260 CKNIaOBUMH HaCTHHAMM CTPYKTYD UM iHIIKX 06’ €/IHAHS.

'V HaBefieHiii HwDiae IPOrpaMi 06’ €IHAHHS BHKOPHCTOBYETECA ISl BHAIICHHS CKIIATOBUX
YaCTHH JOBIOTO UNOro 4uena number. s UpOro number OTONOMIEHO MEPUIHM MONEM
o6’ennanna un. Jlpyre none nsoro 06’enHanHs € CTPYKTYPOIO struct longint_parts
(ii nepeiimeHoBaHo B LIP), siKa CK/IALAETHCA 3 ABOX ABOGANHTOBHX MO/IB: MoNe low HaKIa-
JIAETHCA HA MOMOAWLY TIOJIOBHHY 3HAYEHHS number, a nojie high — Ha CTApuly NONOBURY
1boro yucna. Tpere mone 06’ eqHaHAA un — NOJTE byte €MacHBOM 3 YOTHPEOX OAHOGANTOBHX
3HAYeHb, BOHO NPU3HAYEHE UL OKPEMOTO 3BEPTAHHS 10 KOXOro Gafita uncna number,

G L ey

/* 3acTocysaHEA O6'EmgHAEES ANA BANiNEHHS YacTHE ZOBroro nimoro */
JRRAE AR AR AR A REREREREREREEARARER AR TR REFERERE IR HARA AR A AR A AN/

#include <stdio.h>

int main (void)
{

typedef struct longint_parts { /* wabnon crTpyxTypd, npusHaueHoi */
unsigned int low, high; /* mna eupinemns monommoi */

} LIP; /* i crapmoi nomosun moeroro uinoro */

union number_parts { /* mabnou of’emnanna */
long number; /* uucno, we poarnapaersca */
LIP lip; /* cTpyxTypa nonosum umcna */
unsigned char bytes(4]; /* wacus 6airie uucna */

} un = { Oxla2b3c4dl }; /* auiuma o6’eaHauna */

int i;




[image: image170.png]printf ("\nfoere uine - %#0.101x\n", un.number);
printf ("Mononme cnoeo - %$#0.6x\t Crapme cnoso - %#0.6x\n",
un.lip.low, un.lip.high);
puts ("\t Bahru:");
for { i=0; i<4; i++)
printf ("%%08.4x", (unsigned)un.bytes[il);
return 0:

Pesymbrar BUKOHAKAA:

Josre nine - OxlaZb3cdd

Monoame cnoso - Ox3cdd Crapme cnopo - OxlaZb
Bairu:

ox4d  Ox3¢c  0x2b  Oxla

Y zaronoBHoMy daiini <dos.h> cuctemn mporpamyBaiHa Borland C oronomeno
of’eqnanHA union REGS, NpH3HAYEHE /1T 3BEPTAHHS 3 IPOTPamMu SO CHCTEMHHUX PericTpin
i mpanopuiB LeHTpaTBHOIO Mixponpouecopa. Lle 06’ eIHAHHA BUKOPHCTORYIOTH SIK Iapa-
MeTp QyHKRIH, MO Peani3yroTh BUKIMKH CHCTEMHHX NEPEPHBAHD U1 KepyBaHHs poGorown
KOMIT'IOTepa Ha amapaTHOMY PiBHI.

10.4. Nonn Gitie

Tons Gimie (ix HASHBAIOTL TAKOX Bimoei nons) — 1€ 0COBIMBHIL BHJ €/IEMERTIR CTPYKTYP
Ta 06’ ennab. Taki Nons CKIaAAIOTHCA 3 NOCNIAOBHHX GiTiB, 3aMMCcaHNX Y NaHe KiROTO TUITY.

Tlons GiTiB 3aCTOCOBYIOTB, KOIH HEOBXIHO MATH JOCTYN 10 OKPEMWX GiTiB BeepeauHi
Bafita abo cnoea ganux. Hajtuacriime Taka notpeba BUHKKAE Y Npoleci kepyBaHHsA anapar-
HHMH 3ac00aMH KOMIUIOTEpA, HANPHIUIAA, y Pasi 3BEPTaHHA IO peTicTpiB BineoaanTepa.
IHIMM TOIWHPEHUM 3aCTOCYBAHHAM GITOBHX NOJIB € CTHCHEHHA JAHHX JUIA KOMIAKTHOTO
3Gepenerts indopManii, Hacammepen y sunankax, KoM Kaui MatoTs Gymis Tvn (“rak” aGo
“Hi”), ToMy 1A ix 36epexeHHA AOCTATHBO OAHOTO GiTa,

OrogomeHHs mons GiTiB BUKOHYEThCA HEPe3 CHHTAKCHIHY KOHCTPYKIIIO:

mun_norn  im'a_6imoeozo_nons : posmip_noas;

B¢ mun_noas MOE GYTH TiTbKH THTIOM int 3 JOMOMiKHMMY cieIHbikatopamu unsigned
a6o signed; im'a_6imosozo_nons — 3puvaiiamii inerradikarop, a poauip_noas — uine
THCIIO, AKE 3a1a€ IUPHEY NoAs b Gitax.

TIpoimiocTpyeMO CKa3ane NpaxThuHnM npuknasom. Kosm ewpenens indopmanii su-
KOHYETBCA B TEKCTOBOMY PEXHMi POGOTH BifeoajanTepa, TO 1A KOKHOTO CHMBONA, WO
BHCBITIIOETECSA Ha €KPaHi, B ONCPaTHBHIG MaM’aTi BUALIAIOTECA /iBa GaliTh: B Nepuriii Gait
3aHocHTeCA ASCII-KoA CHMBOIA, 2 B APYTHIA — fioro atpuyTH. BaiiT arpuGyTis Mac TpH Cila-
nosi gacTHEH (prc. 10.2): yorupi Monoamwi GiTh 3aiiMae kosip cuMBoNa (Bik MOXe HaGyBaTn
3dadeHb BiJ 0 4o 15), TpH HACTYMHI GiTH BU3HAYAIOTH KONIP doHY AaHOro cHMBOAA (ioro
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Puc. 10.2. CTpykTypa Gaita aTpubytie

MOMUIHB] 3HA9EHHA Bin O 10 7), 2 HalicTapmmii GiT kepye GnuMaHHAM cHmBona. Chopmyemo
BIIMOBIAMY CTPYKTYDY, €/IEMEHTAMHA AKOT GyNyTs TpH 6iToBi moms:
struct text_attr{
int textcol:4; /* xonip cummmona */
int bkeol: /* xonip fomy */
int blink: /* wmepexrimna */
} attr;

SIKmo Tenep BHKOHATH NPHCBOCHAA:

attr.bkeol = 1;
attr.textcol = 15;
attr.blink = 1;

i moB’A3aTH 3MiHHY attr 3i 3HAueHHAMH aTpuCyTiB NIEBHOTO CHMBOJA €KDAHY, TO JAHUI
cumBon Gyae BifoGpakennii 6imM KONLOPOM Ha TeMHO-CHHBOMY hoHi i 6mimarsme. LLo6 ami-
HATH KOTLOPH CHMBONA Ta oHY Ha iHBEPCHI, BUKOHAEMO BiAMOBIHI 3MiHH y IONAX attr:
attr.textcol = ~attr.textcol;
attr.bkcol = ~attr.bkcol;

3a3HaTMMO, TUO VLA ONPALIOBAHHS OKPEMMX GiTiB MOJHA TAKOXK BHKOPHCTOBYBATH To-
Ppo3paaui onepauii, po3rIAHYTI B PO3ALNI 4: HAKIANAHHA MACKH, 3CYBaHHA, noGitoBe XOR
Tomio. BrkoprcTarua nonis 6iTis poGHTE nporpaMy GiNBLI 3po3yMiION0 Ta 4iTKOIO, BONHOYAC
3IMEHIYIOTH PU3HK TIOMIIKH,

CrpyKrypH Ta 06’ eaHanHs, ¢hopMoBadi 3 nomis 6iTis, 30e6iNb1IOT0 BHKOPHCTOBYIOTE
K CKMAZ0Bi YACTHHY IHIIMX 30BHIMIHIX CTPYKTYp 260 06’c1naub. 3 GiToBHX TONIR He MOXKHA
opmysarn Macupis, ITons GiTie B¢ MAIOTs anpec.

ITopAnok posTamlyBaHHs NONIB GiTiB, a TAKOXK MM TEXHIYHI [TATAHH, 30KPEM3, B
MOJE NOTIE NIEPEXOTHTA 9epes MEKY MAIIHHHOTO CII0BA, 3aJ1eKaTh Bill KOHKPETHOT anapatsol
peanizauii. ToMy Iporpavm, B AKX BAKOPHCTOBYIOTECS MOIA GTiB, HE HANEIKATH 0 MAIIHHO~
He3alexHHX. Y nporpamax, sigkoMninsosannx i MS DOS, nons 6itie posTaliosylorses
TOCNINOBHO BiZ MOTIONNINX AAPEC ONCPATHBHOI IIaM’ATi 10 CTAPIIHX, 2 B Mexax Gaiita — Bin
Monogmux Gitie 0 cTapmx.

Ha 3aBepiueHHs PO3TIAHEMO IPOTPaMy, AKa ASMOHCTPYE BUKOPHCTaHHA TIoniB GiTis
1A mudpyBaHEs LinAx 6e33HAKOBUX YMCENL, MO MAKTh THN unsigned char. Ulngpy-
BaHHA BUKOHYETBCSA LIULIXOM NEPECTABICHAS MICUAMH TPHOX MOJOAIMX i TPHOX CTAPIIMX
6Girie nBifiKoBOrO KoAy ancia. JlIg HBOro BHKOPHCTAHO 3MIHHY n, IO M€ THN 06’ €AHAHNS
union bit_fields_demo, fKE CKIATACTECA 3 TPhOX NOMIB, ¥ mepuie nose osore of’en-





[image: image172.png]HaHHA — numb 3aMHCYETBCA TUCAO, AKe mubpyeThes. JIpyre none cb, ke HAKIANAETHCA
Ha numb, € CTPYKTYDPOFO 3 WabnoHOM codebits, MO CKIBNAETHCA 3 TPHOX GITOBHX FOMIB.
Tepine i ocTaHHE NONE, KOKHE 3 AKMX MAE MIHPHHY 3 GiTH, NEPECTABIAOTECA MICLIAMH (THM
caMHUM 3MIRIOIOYH 3Ha9€HAA numb), cepenni 2 6iTh He BUKOpHCTORYIOThCA. Tpete none
o6 enHaHNs bit Tex € CTPYKTYpPOIO, 0 MiCTHTD BiciM ognobitoyx nonie. Lo crpykry-
Py BBEneHO B 06’ caHaHAA, M6 3a6e3neTHTH LOCTYT A0 KOXHOTO 6iTa BHYTPIlIHBOTO koay
4ucaa numb. V nponeci poGOTH MPOrpaMHM Ha eKpaH CIIOYATKY BHBOAATHCA JIECATKOBE i
WICTHAIUATKOBE 3HAYCHHA 33[2H0TO YHCNA Ta HOro ABIKOBMHA KOz, 2 TIOTIM — BiNOBiaHL
3HA9EHHA Pe3yNbTaTy NEPECTaHOBKH OiTiB.
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/* 3acTocysamus 61ToBMX MOMiB ANA WMIPYDAHHA WMCen */
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#include <stdio.h>

int main{void)

{
union bit_fields_demo {

unsigned char numb; /% wucno, mo mae 6yrd sammdpopamma */
struct codebits ( /* nepma crpyxrypa 6iroBux momis */
unsigned int lbt:3; /* Tpu monopwi 6imn */
unsigned int mbt:2;
unsigned int hbe:3; /% wpu crapmi 6itm */
} cb;
struct bits { /* npyra crpyxrypa 6iropux nonim */
unsigned int b0:1, bl:1, b2:1, b3:1,bd:1, b5:1, b6:1, b7:1;
} bit;
} n = {167};
unsigned int temp; /* 3uiHma nns nepecraBneHHs */

printf (“"\nlamame umcno - %d { %#0.4x -> ", n.numb, n.numb);

printf ("%2d%2d%2d%2d%2d%2d%2d%2d )\n”, n.bit.b7, n.bit.b6,
n.bit.bS, n.bit.b4, n.bit.b3, n.bit.b2, n.bit.bl, n.bit.b0);

/* Tlepecrasnensn 6irosux nomin */

temp = n.cb.lbt;

n.cb.1bt = n.cb.hbt;

n.cb.hbt = temp;

printf ("\n3amufporane uncno - %d ( $#0.4x -> ",n.numb, n.numb);

printf ("$2d%2d%2d%2d%2d%2d%2d%2d )\n", n.bit.b7, n.bit.b6,

n.bit.bS, n.bit.b4, n.bit.b3, n.bit.b2, n.bit.bl, n.bit.b0);
return 0;

TMpHcIan BUKOHAHHS:

3agame umcno ~ 167 ( 0xa7 -> 10100111}
3amndposane ymeno - 229 ( Oxe5 ~> 11100101
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1. 'V uomy ocobmuBicts cTpykryproro THiry sannx? Lo moxe GyTn nonem CrpyKTypR?
2. Slxe npusHaueHna maGnoHy cTpykTypr? Ak BiK oronomyeThea? Lo Take Ter cTpyRTypH?

3. Oronocite WatNoH CTPYKTYPH, AKa OIUCYE KHHTY i MICTUTB NONA:  <Asmop>, <Hatimeryean-
K>, <Budaenuymeo>, <Pix sudauns>, <Kinekicms cmopinok>.

4. BHKOPHCTOBYIOYH MIaGNOH CTPYKTYPH 3 II. 3, OToNOCiTh 3MiHHY my_fav_book Ta Mpoini-
nianizyiite T TaHHMU OO CBOK ymOCeRy KRHTY.

5. SIx BU3RA4HTH OGCAT ONePATHBHO! NaM’ATi, AKY 3aiiMae CTPYKTYpHa amMiHHA?
. SIki omepavii MOxHa BUKOHYBATH HAJ CTPYKTYPHHMH 3MiHHMMI?

7. SIx MOXKHA 3BEPHYTHCH O TMONA CIPYKTYpH? ¥ AKHX BHHALKAX 33CTOCOBYIOTH ONepalio
“Kpanxa”, a B SKHX — onepanito “crpinka”? HaseaiTs npHiIazy, BHKOPHCTOBYIOUH 3MIHHY
my_fav_book i BiNOBIHKI BKA3IBHHE, MO MICTHTS afpecy wiel 3MiHHOI.

8. 3a pomomororo Aeltapanii typedef HanaiTe maGnoHy cTpykTypr 3 1. 3 iM’s BOOK.
9. Yum BiapisHmoThed 06 cauanad Bix cTpyktyp? Axe npusnadverns o6’ eanans?
10. Y nporpami oronoutero if npoininianizoaso 06'eAHaHns Ta BiANOBIAHMI BKa3BAHK:

union compose {
struct twoparts {
int fst, sec;

} stp:
unsigned long r;
}ue =10, 1}, *pt = suc;
BkaxiTh 3HaYeHHS HACTYTHUX BHPa3in:
1) uc.stp.sec 2) uwe.r
3) pt->r*2 4) (* pt).stp.fst > 0

11. Itlo HasuBaoTh noneM Gitis? Jle 3actocoByroTs 6iToBi nom?

3anporpamyiiTe noAaHi HMKYE 3aAadi, BUKOPUCTOBYIOUN
pisHi hOpMU 3BEPTAHHA A0 NOAIB CTRYKTYP i 06'eaHaHL

12.3anano uabip cTpyKTyp, KOXH2 3 AKHX 3a/lac KOOPRHHATH (X, y, Z) MPOCTOPOBOI ToIKH. Br-
3HAYMTH JBi TOUKH, BiANAb MDK AKUMI HAHGLIBIA,

13.3 xnaBiaTypn BBECTH MOCNIZOBHICTH CTPYKTYP, B AKi 3aHECTH NaBi IPO XiA NepeannaTH
TIEPIONHYANX BUNAHb: <Haiimenysanus sudanna>, <Indexc>, <Opzanizayin>, <Kinsxicmy
npumipnuikis>. CHopMyBaTH MacHB i3 BBEJCHMX NAHMX, BUIHAYUTH | HAZIPYKYBATH CyMapHy
KINBKICTE TIEpe/nIaueHBX BUAGHE TIO KOKHOMY 3 HaAMCHYBaHE.

14.3anaHo MacB foBrHX Himux Fucen. Heobxinuo samndpysary HOro eeMeHTH, BUKODHC-
TOBYIOH TaKy CXeMy: Mepuinii (Haiimonomummii) GafiT 4uCna NEPeCTABNAETLC MICIAME 3
TpeTiM, a ApYrHil — 3 HaiicTapuuM (deTBepTHM). BHBecT pesysbTaT WHGpYBaHHA, a IOTIM
BHKOHaTH AewrdpyBarHA. Jing peanizauii npollefyp wrdpysatns/IemudpyBaHHa JHcen
Tpeba 3acTocyraTy BiANOBiAHE 06’ cAHAHHA.
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OYHKLYI

¥ ubomy poani:
0 OsnaueHH Ta aaransHa xapakTepucTuka dyrKLin

O CTpykTypa chyHKUiA: 3aronoBoK i TiNo thyHKuli, TUN 3HAYEHHR, sKe nopepras
DyHKUIA, IM'A PyHKLT, OrONOWEHHA (HOPMaNbHUX NapaMeTPis, BHYTPILIHI IMIHHI
Ta onepatopy ByHKUI, CNOCOGK 3aBeplLeHHA hyHKUI

O 3eepranHa Ao dyHKLIA, hakTH4HI NapaMeTpy Y BUKNMKax yHKUIR
MpoToTuni KOpPUCTYBALBKWX | BIBIoTEHHNX DYHKUIR

(=)=}

YIropkeHHA Ta BAAEMOAIA haKTHUHYX | POPMANBHIX NApaMeTpis, nepeaasanHa y
DYHKLIO 3HaUEHD NapaMeTpiB, ABepTaHHA 3a aapecamMy BaKkTUIHUX napameTpia,
NOPAZOK OGUUCTIEHHA 3HaYEHb (HAKTUYHMX NapameTpiB

inline-ynkuii

OcobnueicTb ONPaLOBAHHA MACKBIB | CUMBONbHIX PAAKIE
PofoTa 3 napametpamMn KOMaHAHOO paaka
BaraToBuMipHi Macuen AK NapamMeTpu yHKUIR

CnocoBr onpaLtoBaHHA CTPYKTYP ¥ (hyHKLISX

oo0ooo0o0aQag

BKa3iBHWKA Ha YHKLII: OrONOWEHHS, 3BepTalHA A0 hYHKUIA Yopes BKasiBHUKY;
BKAIABHUK HA DYHKUIIO SK NapaMeTp iHWol dyHKUT Ta 8KaaiBHUK Ha DYHKLIO AK
3HaUSHHA YHKUIT, BUKOPUCTAHHA MaCHBY BKAJIBHUKIB Ha hyHKUIT

O PekypcvBHi (hyHKLI: NOPIBHAHHA PEKYPCUBHUX Ta iTepauliinix oBuMcrioBanbHux
npoLecis, PeKYPCHBHI ANFOPUTMM, XBOCTOBA Ta 3BOPOTHA PEKYPCIR, NpUKNagh
XAPAKTEPHNX PEKYPCUBHNX chyHKLiA

O CveopeHHA DYHKUW 3 HEOTONOWEHUMV NapaMeTpamMi: GeanocepeaHe 3BepTaHka
A0 HEOTONOWEHNX NSPAMETPIB Ta BUKOPUCTaHHA Makpolacobis <stdarg.h>
Ans poGoTH 3 HEOTONOLWEHUMK NapamMeTpamu

CHOBHHMH CKITAZIOBHMH KOMIOHEHTaMH KOXHOI C-Tiporpame € dyHxmii, onepatopn
0 SKHX Peaili3yloTh aIropHTM PO3B’A3yBaHHA 3a7a4i. PYHKYiAmMu HASHBAIOTE CAMO-
cTifiKi, JOrivHO 3aBepIIcHi PParMEHTH IPOrpaM, MO MAKOTh BAACHE iM’A T TIPH3HAYEH] JUTA
BHKOHAHHA NEBHHX 3A[3HAX JiH, OCTAHABOK) 3 AKHX MOXe GYTH MOBEPHEHHA AETKOrO 3HA-
uentA. Gyskuii popMytoTs okpeMuii TR ZarnX Moer C. BHKopHCTaHHA QyHKIIH Tac 3MoTy




[image: image175.jpg]CTPYKTYpH3YBaTH NIPOrpamy: MOALTHTH CKIIaH] 0GaucTioBaILH i/a60 idopmMauiiini npouecn
Ha OKpeMi CK/IaJI0Bi YaCTHHH, BH/ILTHTH OCHOBHi KDOKH B aTOPHTMi PO3B’A3yBaHAA 3a/1aui, a
BKE [I0TIM PO3KPHTH JeTaii TX mporpamHoi peanisaiii B OKpeMux (yHKIliAX (Lie Ha3HBAIOTH
npozpamyeannam 36epxy 6xu3). 3aBIAKH (yHKIIAM BAETLCS YHUKHYTH 6araTopa3oBoro 3a-
NHCY OIHUX i THX CAMHX il Ta CKOPUCTATHCE THM, IO BXKE 3po6MeHo paHiule, B ToMy 9nchi
6i6mioTekol0 CHCTEMH MporpaMyBanHs. QYHKUIT TONErNIyIoTs NPOLEC IPOrpaMyBaHHs,
YMOM/THBIIOIOTE HOTO PO3NAPATENICHHS, CIPOINYFOTh NOUIYK NOMHJIOK Y TPOrpaMi Ta BHe-
CEHHA [IOTOBHEHb YH PO3IIHPEHb, POGIATS NIPOrpaMy BHPA3HILIOK Ta NAKOHITHO.

XapakTepHOI PHCOI0 (MOMKHA CKasaTH, ineonorieio) C-nporpam € Te, MO BOHU CKI1a-
JAtoTECA 13 GiIBLIOT KITBKOCTi KOPOTKHX (YHKIH, 2 He 3 AEKIIBKOX BEMHKHX.

Bei dyHkuii, BKarouaroun GyHKUi0 main(), ska 060B'I3KOBO BXOAHTH 1O CKAALY
KoxHoi C-nporpam, piBHonpasHi. OcoGmueicTs PyHKuii main () y ToMy, 110 BOHA po3mo-
unHae poboTy POrpamH, a ii 3aBepleHHs 03HAYAE KiHelh BUKOHAHHS yciei nporpamu. Came
B yHKIil main() HavacTime BKA3YIOTh OCHOBHI KPOKHM anroput™y. B yckomy inwomy
main() He BiApi3HAETHECA Bin pewrtn dyukuii. Koxna dynkuiz C-nporpamu sanucyersea
OKpeMO, BiIanaTH QYHKIIT OHA B O/HY HE MOKHA.

Mosa C 3abesnedye edexruprmii i npoctrii Mexauism poborn 3 dysxuismu. Koxuy
tynxuiio mporpamu abo rpyny GyHKIiH MOXHa BiZIKOMITUTIOBATH aBTOHOMHO i 30epiraTi B
OKpeMOMy obj-haiini. O6’€KTHI KOJM BIIKOMITIIEOBAHAX (DyHKIiH 0Ty 4a0TECA 10 CKITALy BH-
KOHABYOr0 KOAy Iporpamu (exe-(aiina) Ha eTarmi pearyBaHHs 38’ 43KiB (KOMIIOHYBaHHS).

11.1. Crpykrypa dyHKuiA

3riaHo 3i crangaprom MoBu C yHKIIiA IOBHHHEA OMACYBATHCh CHHTAKCHYHOK KOH-
cTpyknieto Takoi hopmm:

mun_snauenna_gynxyii im’n_gyuxyii (ozonowenns napamempie)
{

020NOWEHHR EHYMPIUHIX IMIHHUX

onepamopu mina gynkyii

Tlepuumii pAnox onucy yHKILi HAZHBAETECA 3020106KoM (yHKyil, aYacTHHA B GirypHIX

nyxkax {..} Qopmye mino QysKuii. 3ymMEEMOCH Ha OCOBGIMBOCTSX OKPEMUX KOHCTPYK-
TUBHUX YaCTHH OMHCY QYHKILiH.

Tun suavenns Qynxnii Ta im’a pynxuii. Y saronosky ¢yHKuii nepiusm BKasyeThCs
THI 3HAYEHHSA, AKE MOBEPTAE QYHKUIA B TOUKY il BUKIMHKY MiCIIA 3aBEPUICHHA BUKOHAHHSA.
Tun 3navenss GyHKuii Moxe OyTH IOBUIbHMM fonycTHMuM M MoBH C Tumnom (y Tomy
9HMCI 33[eKIAPOBAHAM Yepe3 typedef KODHCTYBALULKHM THIOM), KPiM MacHBy Ta (yHK-
wji. 30kpema, QyHKIis MOXKe IOBEPTATH 3HAYSHHS KOXKHOTO 3 apHMETHIHHX THILB (char,
int, double TOWIO), BKA3IBHHK Ha AOBUIBHMI 6a30BHil THI (BKIIIOYAKOYN BKa3iBHHKH Ha
MacHBH Ta BKa3iBHMKHM Ha (yHKii), a Takox wiNi cTpyKTypy # 06 eqnanus. OcobmuBuM




[image: image176.jpg]THIOM 3HaYeHHA QYHKUIT € THT void, AKMi BKa3sye, 10 ()YHKLIA B3arani He NOBEpTae 3Ha-
YeHHA, — Taki QYHKLII € aHAIOraMH NPONEAYP B iHIUIMX MOBAX MPOrPAMyBaHHS.

Craupapr C-89 103BO/AB OIYCKATH THI 3HAYEHHS B OMHMcax QyHKIH. Y Takux BH-

EI TiajIKax 3a NPaBH/IAMH 3aMOBYYBaHHS BBAKAIIOCK, 10 3HAYCHHS, Ke NoBepTae GyHKLis,
MmaeTHn int. Ie cnpoimenHs KpHTHKyBany 6araro mporpaMmicTis. ¥ cTaHAapTi MOBH
C-99 “npaBmio HeABHOTO int” ckacoBaHo (Horo Hemae i B C++). Tenep y KoxHOMY
omwci Ta orofomersi Gyrkuii Tan ii 3naueHHs TpeGa BKA3yBATH ABHO.

IM’s pyHknii npusnavere A inenTudikauii xaHoi gyuxuii, Boro Gopmyersea 3a npa-
BUIaMy 3anmcy inenTadixaropis mosn C. Jlis HAOTHOCTI NPOrpaMu JyxKe BaKIHBO, WO
iMena dyrKiiii Gy 3MICTOBHHMH 1 PO3KPHBA/IN IPH3HAYEHHA BiNOBIAHAX (yHKILiH.

Cnucok napamerpis dynkuii. ITicns imeri dyHkii 3amKn BKa3yIoTh KPyIi JIyKKu,
B SIKHX OroJIOMIYETHCH CIMCOK MApaMETPiB (pyHKIIl — iX HAa3HBAIOTh hopManbrumu mapa-
MeTpamu abo apzymenmamu dynxuii. OyHKIS MOKE MATH OPOXKHI CIMCOK NapaMeTpis,
ane Kpyrii AyKKH (), AKi € 03HaKolo (yHKIIi, BKa3yloThcst 060B’43K0BO. 3BepHEMO yBary,
mo B nporpaMax MoBowo C BiacyTHicTs napameTpiB (yHKii, K NPaBKIIO, N03HAYAIOTH HE
TIOPOKHIM CITHCKOM, @ KJTIOHOBHM CIIOBOM void, HANPHKIAA:

int ReadNumber (void) /* Pyuxuia 6ea napamerpin */
{

e /* mino Pymxuii */
}

Yepes cnoBo void KOMMIATOp OTpHMYyE indopMariio, mo BHKIMK ReadNumber () mo-
BHHEH 3lificHIOBaTHCH Ge3 BKa3aHHA (hakmuyHux NapaMeTpis, TO6TO THX, WO 3aNaKTECA Y
3Bepranni 10 ¢pyskuii. IlosxicTio nopoxHiii (Ge3 void) ciucok GopManbuux napameTpis y
onmci GyHKLiT € BKa3iBKoIO KoMITinsATopy Mosa C He nepeBipaTH BiANOBIAHICTS (GaKTHYHIX
i hopManbHuX MapaMeTpiB y BUKIHKAX KaHOi yHKIIT.
Y moBi C++ npasuna Aewo BiAMIHRI: NOPOXHIA CNWCOK DAHO3HAYHO BKAJYE, WO (YHKUIA He
BMKOPUCTOBYE NapameTpia (Tak camo, sik ue poGuTL KNio4oBE CNOBO void Yy CnMcKy napaMeTpis
C-hyHKii).
SIKmO % QYHKIiA BHKOPHCTOBYE NAPAMETPH, TO KOXKEH 3 HHX OTONOUIYETECA Y CIHCKY
NapaMeTpiB i3 OKPeMHM 3a3HAYEHHAM THNY (HaBiTh KOJIH THITH MOCHIZOBHAX TapaMeTpis
36iraloThCs), ONHE OTONOMICHHS BiUNINSETbCS Bil iHmoro komow. Hanpuknag, dyskiis

/* Bumepneums 3HaYeHs TPHOX AiMCHuX Xopemis */

void Print3 (double x1, double x2, double x3)

printf ("\n\t Tpm xopeni:\n x1 = %1.31f x2 = %$1.31f"
) " x3 = %1.31f \n", x1, x2, x3);
Mae TPH mapamMeTpH (apryMenTH): x1, x2 Ta x3 3 OJHaKOBHM THIOM double, SIKHMif BKa-
3YETHCS OKPEMO J7isi KOAKHOTO 3 HIX. THIH napamerpie hyHKuiT MOXYTh OyTH JOBIIBHIMU
THnamu MoBH C (0COGIMBOCTI OrONOIIEHHs Ta ONPAIIOBAHHS y (QYHKIIAX NaHHX Pi3HUX
THITIB PO3IIIAHEMO Jafi ).




[image: image177.png]Buytpiumi sminat gpynkuii. Tino dyskuii, 3anucaue B GirypHnx nyxxax {}, pea-
Jmisye i, ki TIOBHHHA BUKOHATH ust yHKLUIA. 30e6iIbiioro s poboTH HyHKLIT HeoGXimHi
JIONATKOB] BHYTDIlIHI 3MiHHI, IX WIe HA3HBAIOTS AOKarbHUMY IMiHHuUMH. Taki 3MiHRi oromo-
WIYIOTBCA Ha MOUATKY Tila GyHKIIIT Iepen nepIumM oneparopoM.

Y nporpamax MOBOK C++, @ Taxox 3a CTaHAapTOM C-99 OrONOWEHHA 3MIHHUX MOXHA BUKO-
HYBaTH | B ONEPATOPHIN HaCTUHI BYHKUIT {Mix ONepaTOpaMu), ane NEPEA NEPLINM 3BEPTaHHAM
A0 Liel 3MiHHOI.

JLns NpUKnamy HaseaeMo GYHKNII0 Pow (), NPHIHAYCHY A MIHECEHHA 3a1aHOTO Iil-

CHOTO apryMeHTY A0 UiIoro creneRa. PyHKIlis BUKOPHCTOBYE BHYTPILIHIO 3MIHHY prod.

/* Tipmecemux mificsoro wmcna mo uinoro creumema */

double Pow (double base, int n)

double prod:
for (prod=1.0; n>0; n--)

prod *= base; /* mobytox uucen */
return prod;

O6nactso aif BeyTpiumix miu#ux dyHkuii Ta 1 dopMansHux napamerpis € o6nacts

m Tina ganoi ¢pyHkuii. Taxi SMIHH] CTBOPIOIOTBCA Ha YaC BHKOHAHHA $yHKNI i cTAI0TS
HEBH3HAYCHHMY i 1 3aBepuieHrn. ToMy 3BepTATHCE O BHYTPILIHIX MIHHIX QYHK-
Iii 3 iHIMX QYHKUIH He MOXHa (MUTAHAsA O0IacTi il T4 9acy iCHYBAHHS OKATLBUX
i rmo6GanbHIX 3MIHHAX ACTANBHO PO3MAHEMO B Po3AiNi 12).

CnocoGu 3aBepienns gynkull, OyHKuis 3aBepluye cBoI0 poGOTY, KONH BUKOHAHO BCi
onepaTopH il Tina Ta AOCATHYTO KiHIA QyHKUIT a60 KoMK 3ycTpiHeTsCs ONepaTop return.
3ynHHAMOCE Ha 0COGIHMBOCTAX PI3HUX BAPIaHTIB 3aBEPIEHHA POOOTH YHKLIT.

Sixio THN 3WadeHns yHKUIl void, AK Y BHRAAKY Print3(), TO ue O3Hadae, mo
$yHKIIiA He TOBEPTAE 3HAYEHNA, TOMY ONepaTop return Ana Hei ne o6op’a3kouil. Tlpore,
B pa3i HeobXigHOCTi, return MOXHa 33CTOCYBATH JUIA NIEPEPHBARAA PoGOTH DyHKwiI,

/* UOpusnap nepepmsamma dymxuii main() */
void main (void)

double d;
PN /* nonepeaus uacTuHa nporpaMmu */
if (d<0) {
puts ("Kopenl sigcyrui”):
return; /* 3aBepuensa nporpamu */

PR /* nacrynmi pii nporpaumn */

Komu x $yHKUis NOBEPTaE NeBHE 3HAYEHAR, TOOTO ii THI BiaMiNHMI BIZ void, To e
3HaqeHHA Mae 6yTH MepesiaHe Yepe3 BUPa3, JaNHCAHHKIL B OMepaTopi return (MPMKIANOM




[image: image178.png]MOXE CIYTYBATH ONTHCaHa BHINE QYHKWIA Pow()). 3HAYCHHs BHpa3y MEPETBOPIOETHCH A0
THITY, 3a5aHOTO B 3aroJioBKY (hyHKUIl, i 3aHOCHTbCA Y Gydep obMiny, 3imku Horo Moxua
OTPHMATH Y Tilf TOULL MPOTpaMH, 3 AKOI BHKNMKAIOTh NaRy GyHKIgiio.

€Then B3 kiHuesoro oneparopa return (komninatop Borland C BueoauTs BianosiaHe nonepea-
¥eHHA). MpoTe aHaueHHAM Takoi chyHKUIT Gyae “"CMITTA", TOMY Tpefa YHUKATH HeBU3HaYEHUX
BapiaHTiB 3asepuwenHn dyHiuii. e ogHe aypaxeHH: cTanAapT C-89 f0IBONAB BUKOPUCTO-
BYBATY Y DyHKuUiAX, Kl 33 OTONOWEHHAM NOBEPTAIOTE NEBHE 3HaUSHHA, ONepaTop return Gea
BMPA3Y, O TeX CNPUYMHANO HEBU3HAUeHICTL pesynbraTy. Hoauil cTanaapT C-99 ckacyeas yci
HEBU3HAYEHOCTI. 33 UMM CTAHAAPTOM BUMaraeTeCs, Wob KIS 060B'A3KOBO NOBEpTana Yepes
oneparop return KOHKPETHE 3HAYEHHA.

@ Cranpapt C He BBaXaE NOMUNKOIO, AKWIO (HYHKUIA, LLIO MaE BIAMIHHWA Big void Twn, 3aeepwy-

11.2. Buknuk yHkuii. Mpototunu dpyHKuik
Buknuk pynrnil, Oneparopn Tina dyHKLIl BUKOHYOTECA TIIBKH TOII, KONH 3ATHCHIO-

€ThCA 3BEPTAHHA A0 MaHO! yHKHIT (1ie HasuBaloTh gukrukom GyHKLIT). Buknnk dyskuii
TIO3HAMAIOTH ONEPALEI0 “KPYIH TyXKH™ — ()

im’n_gynxyil ( chucox axmusnux_napamempie )

TYT CRUucoX haxmusnwx_napamempis — 11e HOCTIIOBHICTb BHPas3iB, KOKEH 3 SKHX 321a€ 3Ha-
HEHHA BiANOBIRHOTO GOPMANBHOIO NAapaMeTPa, BKA3aHOTO B OMHCi AaHoi GyHKLII.
DakTHYHI i popMaNBHi TapaMeTpH NOBHHHI 6YTH 0G0B’ A3KOBO Y3rOIKEHHMR 33 KT~
E] KICTIO, TOPAXKOM POSTALITYBAHHA i THIAMY (IETAMLHILIE THTAHHA B3AEMOAiT PaKTHIHIX
i hopManbHIX NapaMeTpiB PO3MISHEMO B HACTYNHUX naparpadax).

Bk dyHKAT, B OronouIcHHi ko BKa3aHo THR void, € OKPEMUM OnepaTopom Ipo-
rpamu (ofiGHO 0 BUKIKKY npouenyp y Mosi Pascal). Hanpuknan, mo onncauoi panime
¢yHKnii Print3() MoXHA 3BEPHYTHCE Tak:

Print3 ( 3*x, v, 2/y);

Mosa C H03BOMNAE TAKOK aBTOHOMHO (TOGTO 9épe3 okpemuii ONEpaTop) BHKIHKATH
yHKuiT, 1] NOBEPTAIOTE NTEBHE 3HAYSHAA ~ Y ULOMY BUNAIKY 3HAHEHHS, ke NoBepTac Qystuis,
irnopyerbes. TIpHKNAnOM MOXYTh CIyryBaTh BHKNHKH GiGmioreunoi gyukuii printf(),
AIKA MOBEPTAE 3HAYCHHA 3 THIOM int, a71¢ NEPEBANHO L 3HAYCHHA HE BUKOPHCTOBYIOTb.

Konn hyHKIIA NOBEPTAE NEBHE 3HAMEHH, TO BOHO NEPEKACTHCA YEPE3 CrelianbHHi
Gythep y Te Micue nporpamu, 3 AKOTO BHKIHKAIH AaHy GYHKIIO. 3HaueHHs, NOBepHeHe
(yHKITi€r0, MOXKHA BUKOPHCTOBYBATH Y BCIX BUpA3ax AK 3BHUaiHHMI ONEpaHA, THIT AKOrO
36iracThed 3 THNOM 3HaYeHHA PyHKNI.

Hasenemo npricray 0GMUCHEHNs JHAUCHHS BUpasy r=(x"-1*)/2 depes 3BepTAHHA A0
DyHKLIT Pow ( ), OronoweHoi Buige:

r=(Pow(x, 3) - Pow(y, 4)) / 2;
Tpororunu $ynxuiii. Komninatop C koHTpPoIIOE NPaBUILAICT, 3BepTaHHs A0 GyHKIi]

Ta 33CTOCYBAHHA 3HAUCHHS, AKE BOHA OBEPTAE, TOMY ONHC GyHKN|T OBHHEH nepelyBaTH
3BEPTAHHIO A0 Hel. Onnak posTamysaTh QYHKIIT NporpaMy B NOTPiGHOMY nopsaky (Tax,




[image: image179.jpg]w06 koxHy dyHKniro, Aka BUKIHKAE iHm GyHKiii, 3anmmcarn micas Tux $yHKuii, ki BoHa
BUKIIMKA€E) CKIIAIHO, A YACTO if 30BCiM HEMOMIMBO (30KpEMa y Pasi IEPEXPECHUX BHKITHKIB
Mik dynkuismu). OcKiIBKH KOXHA QYHKIIA € ABTOHOMHOIO NPOTPaMHOI0 OMHHLIEIO, TO
BKIaZienHs pynKuiii ve gomyckaersca. Kpim mporo, 6axano, mo6 nepmumu B mporpami
Gymu 3anmcani Ti dyHKuii, AKi POIKPHBAKTS ANTOPHTM PO3B’A3yBAHHSA 3a/1a4i, a (ryHKui, sKi
JeTANi3yioTh OKPeMi KPOKH, PO3MIILyBANHCh NI/ HUX. Y BENMKHX NPOrpamMax Halikpauie
TIepIIOIO BKa3yBaTH (yHKIiI0 main().

JlosinbHuii nopsnok 3anucy dyuxuiii y C-nmporpamax 3aGe3neuyeThcsi BAKOPHCTAHHAM
T. 38, IpOTOTHNB GyRKuii. Ipomomun dysKuii BinTBOPIOE PAKOK ii 3aroNoBKa i 3aKiHuyeTHCS
3HAKOM KpaItka 3 KOMOIO ; , To6TO Mae Taky dopmy:

mun_snavenns_gpynxyii  im'a_gynxyii ( ozonowenns munie_napamempis ) ;

Tporotnnu dyHkuii Tpeba BkasyBaTh Nepe NEpUIMM 3BEPTAHHAM JI0 UHX QyHKUii.
Haiuacrimme Bei nporotuny abo ix Ginbiiy YacTHHY 3aIHCYIOTh Ha NOYaTKy nporpamu. Mox-
Ha TaKoX BKa3yBaTH OPOTOTHIIH Ge3nocepe/Ibo Nepel BUKIHKAKU0k0 hyHKiier. Ockinbku
TipoToTHN (YHKUIi Hajae MOBHY iH(OPMAIiI0 PO NapaMeTpH Ta 3HAYCHHH, AKE TIOBEPTAE
(yHKIis, TO KOMIIUIATOP MOXKE NEPEBIPHTH NPABAALHICTS 3BPTaHHA 10 QyHKINiH, OMHC AKUX
¥y TEKCTi IPOrPaMii PO3TAIIOBAHO HHIKYE.

V cnmcky mapameTpis npotoTuny ¢yHKii MOXHA BKa3yBaTH TiIBKH THITH APaMETPiB,
omyckarous ix iMena. Hanpuknan, nporotun §yrKnii Print3 (), Sika BUKOPHCTOBYE TPH
AiiicHi napameTpH (BOHA PO3INAAANACh PaHIle), MOXKHA 3aMHCATH HACTYITHUM YHHOM:

void Print3 (double, double, double);

J103BOIEHO TaKOX BKa3yBATH B IPOTOTHII iMEHA IAPaMeTPiB, BIIMIHHI Bl THX, IO BUKODHC-
TaHi B onwci $yHknii, npuMipom, oronocuty nporotun Gynkuii Print3() Tak:

void Print3 (double q, double r, double u);

HaBezieMO IPHKIIAZ TPOrpaMH, s1ka BUBOIHTH HA eKPAH Pesy/IbTaT 3BepTanHA 0 QyHKIiT
Pow (), IO MiJHOCHTS 3ajlaHe JIiHCHE YHCIOo 0 uioro crenens. [lepmoio y nporpami 3a-
nMcano GYHKIi0 main (), a GyHKiilo Pow() po3mimeno micns wei. Tomy nepen main ()
oronoureso npotoTHn $yHKil Pow (). IMeHa napameTpis y NpOTOTHII BiAPI3HAIOTECS Bi|
THX, 1110 BUKOPHCTaHi B OMHCI Pow ().

JEAEEEEERERE AR AR AAAREEREE AT REHRHARE AR AR, [
/* O6uucnenws minoro cremema pificoro wmcna */
JAREE AR AR AR AR AR FERAA IR RAERAARAEKA AR A AR ]
#include <stdio.h>
double Pow (double b, int p); /* npororun $ymxuii */
int main(void)
{
double numb=14.18; /* uucno */
int k=9; /* noxashux creness */

printf ("\n\t$%10.21f ~%d = %1.31le\n", numb, k, Pow(numb,k));
return





[image: image180.png]double Pow {double base, int n) /* $ymxuin aigmecemus fo cremems */

double prod;

for (prod=1.0; n>0; n--) /* umkn obwucnenns Robyrky */
prod *=Dbase;

return prod;

Pesynirar BUKORAHHA:

14.18%9 = 2.31Be+l0

Crangapr Mosn C [103RONAE 3aNUCYBATH NOPOXHII CNHCOK NapaMeTpie y NpotoTuni dhyHkuli:
MHUR_sHavenns_qyniyil i 'm_gyuryii () ;

Afle NpaKTUKa NOKAIANA, WO TaKuX OTONOLIEHb NPOTOTHMIB CIi YHUKATH, OCKINBKH B LILOMY

BUNAAKY KOMNINATOP He DTPHMYE inhopmauii Npo KINLKICTL | cknaa hopManeHKX NapaMeTpis

yviil. ToMy BiH He MOXe NPOKOHTDONIOBATH NPABHALHICTL 3aNKMCY (PEKTUYHMX NapaMeTpie y

BUKNMKax (yHKUIT T3 B pasi noTpebu NepeTsopuTH TX A0 THAIE BIANOBIANWX POPManbHUX Napa-

MeTpie. Lie MoXe cTaTh NpuunHoio HeBeaneuHnx noMunok y poBoti cyukuii. Hanpuknaa, ko
npoteTun chynkuil Print3(} oronockth Ges napameTpis:

void Print3();
TO HACTYMHMA BUKAMK BYHKLIT:
Print3 (5, 48, 3.7);

CNPUMMHUTL BUBEIGHHA HENDABUIBEHUX peaynbTatie, 6o nepwl aea daktiuki napameTpy Uini
4MCNa, 8 NPOTOTUN He BKadye KOMNINATOPY, Lo ix TpeGa nepeTBopUT™ 00 Tuny double.

Tpororunn 6i6nioreunnx gynxuiit. IIpaktiraHo xoxHa C-nporpaMa BUKOPHCTOBYE ¥
¢8Ot pobori Ti an ixui GiGnioreani dynkuii. e gyHKuUii, TeKCTH AKHX NOTIEPEAHBO BIAKOM-
TABOBaH, a iX 06'€KTHI Konw 36epiraloThea y CTaHAapTHil a60 KopuCcTyBalbKif 6i6mioTeni,
Tpororunn crauxapraux 6iGnioTennux Gynkuil C wogineri Ha OKpeMi IPYNHK 32 MpH3HA-
4eHHAM PNl Ta 3aMACaH] y cnemiansHHK 3aroNoBHMX $ailIaX i3 POSIIMPEHHAM *.h.
Hanpuknan, y (aiini stdio.h 316pani npotornnn Beix yHKuifl BCOKOpiBHEBOTO Gydhe-
PH30BAHOTO BBEAEHHA-BUBCACHHA RaHMX, y ailni conio.h — npoToTue YHKUIH 0OMiny
JAHUMH 9epe3 KOHCOMbHI NpucTpol, y ¢aitm string.h — npoTotuny $yHkuii aa pobotn
3 NINAHKAMHU [aM’ATi H CAMBOISHHMH PAAKaMy, a B aiini stdlib.h — npoToTwmn dysKimiii
Pi3HOTO NPH3HATEHHS TOMIO.

'V pasi BHKOPHCTaHHA THX A IAWHX GibmioTeunnX dpyHKuil Heo6XiaHO MiAKIIOUHTH 10
TEKCTY NPOrpaMu 3arofopHi (aii, B AKHX 3anKkcaHi NpoToTHIH UWX dyHKuiit. Hanpuknan,
JBpeKTHRA

#include <time.h>

Ha eTaTli NPeNpOLECYBAHAA BCTARHUTE Y TEKCT MPOrPaMH BMICT CTAHAPTHOTO 33TONIOBHOTO
aitna time.h, o FacTs 3MOry BUKIHKATH 3 iporpamu 6i6nioTedni GyHKii BH3HATCHEA MaTH
Ta yacy. O3Hai{OMUTHCE i3 IPOTOTHIIAMH Ta npU3HayeHHam ynkuil 6iGriorexu Borland C,
SKi OTONOLIEHI B HA3BAHHKX BAILE 3aroNoBHyX datinax, Moxua B Jlonarky 2.




[image: image181.png]11.3. B3aemogis dakTnuHunx i hopmanbHUX
napameTpis dyHKUiT

Konu BinGyBacTbCs 3BepTanHs A0 GyHKL{T, TO BCi if hopMabii mapaMeTpu oTpHMYIOTh
3HAYEHHA BiANOBIAHNX (PAKTHUHHX NAPAMETPIB, 3a1aHUX y BHIUIHKY wiei GyHkuii. Tomy
KiNBKicTh GAKTHAHHX MapaMeTPiB IOBMHHA CTPOTO BLANOBIAATH KiNeKOCT] opMATbHEX Na-
PpaMeTpie, BKA3aHNX B OrONOIIeHH] dyBKUii. BRHATOK CTAHOBIIATS TUIBKH CIIeHianbHi (yHELT
31 3MiHHOIO KUIBKICTIO MapaMeTpis, AKi posraHemo nizHime. CaMi x GakTH4HI napaMeTpu
MOKYTh OyTH ZOBLIBHUME BHpa3aMH, AI¢ JHAYEHHS KOXHOTO 3 HHX Mae GyTn cymicunm 3
THNOM BiZINOBiTHOTO HOPMaTLHOTO MapaMeTpa (CYMiCHICTH O3Haga€, U0 3HaYeHHs BHPasy
Moxe GyTu nepeTBopene 10 THIMY GOPMATEHOTO NAPAMETDA).

MexanisM B3aeMofii] dakTHYHUX i GOPMANBLHHX MAPAMETPiB y Mpoueci BUKOHAHHA
yHKILT HACTY IIHHE:

1) moctinoBHO 0GYHCMOITLCA 3HaYeHHs BHPa3iB, 33JaHIX Y BAKIHKY $YHKLIi, To6TO 382~
denHa i PaKTHIHMX NApaMeTpiB;

2) 3HaYeHHA KOWHOTO 3 haKTHUHHX MapaMeTpiB NepeTBOPIOCTLCA 1O THNY BiANMOBiAROrO
$OpMATEHOTO 1aPaMETPa, OTONOMENOro B Ommci abo npoToruni ¢yHKuil (Haranaemo:
FKIIO CITHCOK NapaMeTpiB y MpoToTH (ynKuil nopoxHii, To koMminatop C He BHKOHYE
NepETBOPEAH THNIB GaKTHYHMX APAMETDIB, 8 KoMninATop C+ BBaxac, 1o JaHA QyHKuis
HE BUKOPHCTORY€ [IAPaMeTpiB);

3) neperBopeHHS THMIB HAKTHIHHX NAPaMETPiB BHKOHYETHCA 3TiTHO 3 NPABHIAMH y3ro-
JKEHHS THITIB B ONepallisx npHcBOeHH: (IuB. Maparpad 4.9); nonarkoso Bei haxTuagi Ta
opmanbui mapaMeTpH 3 THIAMH char i short (3HaKoBi Ta Ge33HAKOBI) POBIUHPIOIOTECA
A0 THILy int, a NapaMeTpH 3 THNOM float — A0 THRy double;

4) orpuMaHi 3HaTeHHs (AKTHYHHX FAPAMETPIB NOCHIIOBHO OZHE 33 OHUM 3aHOCATBCH Y
CTek-00acTh OnepaTHBHOT 11aM’ ATi, BUAINeHY ANA napaMeTpis aanol GyHknil;

5) dopmansai napamerpu dyHKUil HaGyBaOTL 3HAYCHB, 3AHECEHMX Y CTEK; PEANBHO KOKEH
bopmanbHHit BapaMeTp OTPUMYE Aapecy NOYATKY AULHKH, BUALIEHOT A4 3HAYCHHA Bil-
ROBIHOro (paKTHYHOTO MApaMeTpa, i PO3IIAAAE BMICT HIEl NUIAHKH K JHAYCHHS 3 THIIOM,
BKa3aHKM B OTOMOMIEHH] 1100 (OPMATBROTO NapaMeTpa;

6) BUKOHYIOTBCA ONEpaTopH Tija GyHKU, AKi ONpauBOBYIOTH HAYCHEA, 110 iX Habymu gop-
MafbHi apaMeTpy byHKLii;

7) AKILIO $YHKIIA MOBEPTAE NEBHE 3HAYEHHS, TO B Gydep 0GMIHY 3aHOCHTHCA SHAYEHHS BHPA3Y,
SIKMil 3aIHCAHO B ONEPATOPi return, NEPETBOPEHE MO THITY, BKA3AHOTO B OrOSOMEHHI
byHKuUiT;

8) micns 3aepurenHs poGotu ¢pyHKuiT nam’sTE, IKY Gyn0 BHAITEHO A1A TAPAMETPIB | BHYT-
PILIHIX 3MIHHHUX L€l QyHKLUIT, 3BIBHAECTLCH.

Ieperapanus 3HaYeHb HapaMeTpiB. 3 ONACAHO! CXeMM B3aeMOAil pakTHuHnx |
dopmanbHuX napameTpis 3posymito, wo B TiM GyHKuii onpaLboBYIOTECS KoMl 3HaYEHD
(haKTHUHKX 11APAMETPIB, 32HECEH] B CTEK, 4 3HAYCHHA CaMUX GAKTHUHHX IAPAMETDIB NpH
LEOMY He 3MiHII0TbCA. [le BaxmuBuil NPAKTHYHHI MOMEHT, AKHif C11il 060B’A3KOBO BpAXO-
BYBaTH, OPTaHI30BYKOYH POGOTY byHKiE.




[image: image182.png]Hexait gynxuito Max (), AKa BA3HAYa€ HAAGLIBLIIE 3 TPHOX 38A2HHX AiHCHUX SHATEHb,
Y TIPOTPaMi OITHCAHO Tak:
/* #yuxgia sasmavemma mal6insmoro 3 Tpeox mificamux wmcem */
double Max (double x, double y, double 2}

x={x>y) ? x 1 y;
return (x>z) ? X : z;

Y pasi HACTYITHOrO OTONOMEHHA 3MIHHHX NPOTPaMK i 3BEPTaHHs 10 PyHKII:
double u, max;
max = Max(u, 50, u*u/25);

dopManbuuit napaMetp x QyHKuil Max () OTPUMAE 3HAYCHHA 3MIHHOT u, MApaMeTp y —
3HaYEHHA KOHCTAHTH 50 .0, a mapaMeTp 2 — 3HauyeHHA BAPaly u*u/25. Bei Tpu
3HaueHHs GynyTe neperBopeni Ao Tmy double. Takuit B3acMO3B’ 130K mapaMeTpis
HA3HBAIOTE 36epmanmam 3a snavennsm (call by value).

CMUCKOM NapameTpis
double Max(};

70 komninATop C He Gyne KOHTPOMIOBATH | NEPETEOPIORATY NAPAMBTPU dryHKLIT. OTXe KOHCTaHTa
50 Gyne sanucaHa B CTEK AK 3HAYEHHA 3 THNOM int, a He double, TOMy napameTp y i Bcl
HacTynHi hopMarnbHi NapaMeTpit OTPUMBIOTH HENPABUTIbHI IHAMSHHS,

m Llje paz asepHemo yBary: AKLIO ANA QrONOWEHHA thYHKLIT BUKOPUCTATM NPOTOTUN 3 NOPAXHIM

Y Tini dynwnil Max () 3Ha9eHHA NApaMETpa X 3MIHIOETHCA, IPOTE Ui 3MiHH He BIUTHBA-
10Th Ha 3HAYEHHA 3MIHHOT U, 3a1aHOT 9k GaKTHYHII napaMeTp y BHIHKY yHKIT.
KracHyHHM 3pa3KoM HeNPaBHIIBHOTO 3BEPTAHNA 34 3HAYCHHAMHU NIAPAMETPIB € IPHKIAT
GyHKuiT, AKa Mana G MINATH MICIAMH 3MAYEHEA ABOX CBOIX ULTOUYHMCIOBHX apTyMEHTIR.
Skmo oo GYHKINN 3aIHCaTH Tak:
/* Domnkommd Bapianmr dysrnil ofmimy */
void Swapl (int a, int b)

int d=a;

a=b; b=d;
1

1 BUKITHKATH, 100 TOMIHATH MICLAMH 3HAYEHHA IBOX 3MIHHHX:
int alpha=25, beta=18;
Swapl (alpha, beta});
TO 3Ha4YEHHA alpha i beta He 3MiHAThCA. Xova B Tifii Swapl() dopmanbui napamerpw
a i b OOMIHIOIOTbCA 3HAYCHHAMM, LE HE BILIHBAE HA 3HAYCHHA PAKTHIHHX NApaMeTpiB.

3BeprannA 3a anpecamu napamerpin. [L06 GyHkuis Moria IMiHHTH 3HaYeHH 3MIHHOT,
Tpe6a nepenaty y dyHkuito aapecy wiei minnol. Tozi 3 pyHxLii MoxHa Gyze 3BepTartHcs 10
3IMIHHOI 32 BKa3aHOK aIpeCcoIO Ta onepyBaTH Ge3nocepeHbo 3 il 3HAYEHHAM, 2 HE 3 KO0,




[image: image183.png]3aHECEHOIO B CTeK. OueBHAHO, IO BiANOBIMHKA (opMansHHit mapameTp GYHKLIT NOBHHEH
6yrH BKA3iBHHKOM, 6a30BHI THI AKOTO 36iracThes 3 THIOM 3MiHHOL. Taky opraizalliio
B3AEMO3B’ 43Ky MapaMeTpiB, KOMA y GYHKLIIO MeperaloThcsa afpect 3MiHHHX, Ha3HBAIOTH
36epmannam yepes nocunannn (call by reference). Tlpuranaemo crangapray dyHknilo Bee-
ZeHRA scanf (}. Bei ii napameTpn, 1o BKasy0ThCS Y CIHCKY BBENCHHA, BKA3IBHHKH — BOHH
3a/1al0Th A/PECH, 32 AKUMH QyHKNA scanf () 3aIHCYe 3UNTAHI 3 KIABIaTYDH T2 IEPETBOPeHi
¥ BHYTpIlIHIO $opMy YHCIOBI 1 CHMBO/BHI 3HA9CHHA.

Tlosepremocs A0 dyrkuii 06mity. 11Jo6 nepecraBuTi MiCLIMH 3Ha9CHHS ABOX 3MIHHMX,
$yHKIis NOBHHHA OHepyBaTH 3 iXHIMH agpecaMH, To6To dopManbHi napaMerph dyHxuil
nOBHHHI GyTH BKA3IBHHKAME HA 3MIHH], 3HAYEHHT AKHX NEPECTARNSIOTHCA:

/* Tpasanemmh sapiamt dymxmii ofmimy */
void Swap2 (int *pa, int *pb)

int d=*pa;
*pa=*pb; *pb=d;

TIpoiarocTpy€eMO BHKOPHCTAHHA Li€] GyHKUiT NPHKIAKOM IPOIPaMH, AKa TIEPECTABILAE ¥
3BOPOTHOMY NOPSIKY E/IEMEHTH MaCMBY ar 3 iHfmeKcamu Bift nl 50 n2, Ze nl i n2 —zsa
BUOAIKOBHX YHCIIA.

JAERAR AR AR A IR AR R AR AT AR R AR

/* TepecTasnenus enementis macumy */

JERAEERK R A AR AL SFEREERARRE SRR REER |

#include <stdio.h>

#include <stdlib.h>

int Swap (int* pl, int* p2); /* npororun Pymxuii nepecTasnenus */
int main(void)

int ar[] = {1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18};
int nl, n2, k;

int *p, *q;
k = sizeof (ar)/sizeof(int); /* kinexicre enementin Macusy */
randomize(}:
nl = random{k}; /* inpekc mepmoro eneMmeHTa, WO nepecTaBnAsETLCA */
n2 = random(k); /* iRpexc OCTAaHMbOrO MEPecTABNEHOro enedenta */
if (nl>n2)

Swap (&nl, &n2);
for (p=ar+nl, g=ar+n2; p<q; Pp++, q—-)

h Swap {p, a); /* nepecTaBneHHA eneméHTiB macusy */
printf ("\nPeaynprar nepecTapneHHs enemenrip %d - %d:\n",
nl+l, n2+l);
for (p=ar: p <ar+k; p++)
printf ("$d *, *p);
return 0;




[image: image184.png]int Swap (int *pa, int *pb) /* $ynxuls nepecraenenna */

int d=*pa;
*pa=*pb; *pb=d;

Tpuxnan BuxoHAHHA: .

PesynbTaT nepecTasneHns eneuentis 5 - 16:
12 3 4 16 15 14 13 12 11 10 9 8 7 6 5 17 18

Tlepmuii pa3 y nporpami yHKuiro Exchange () BHKMKAEMO I BIOPALKYBAHFA 3HA-
weHb nl i n2, nepefaroun y GyHKuilo afpecH unx svisHuX. Jlani nKmiTHO BHKODHCTOBYE-
MO Exchange() Ans NepecTaBISHHs MiCUAMH ABOX BiMOBIIHMX eEMEHTIR MacuBy. Ha neit
Pa3 MapaMeTpaMH BHIUTHKY QyHKLIT € BRA3iBHUKH HA €NEMEHTH, AKi NEPECTARTAIOTHCA,

Topsanok oG4ncaeHHA GaKTHYHHX napaMeTpis. YacTo BaXUIMBHM € MOPAAOK 00-
HHCHeHHA GAKTHYHIX NapaMeTpiB y peanisauii BAKAHKY QyHKIT, 30KpemMa y BUNANKaX, KOTH
§yHKLiA MICTHTE T. 3B. HeOrONOIIEH] apameTpy (1L (yHKii GyzeMo postsiary B naparpadi
11.11), 260 Ko/H 3HAYEHHA nApaMeTPiB GYHKLIT B3aEMONOB’ A3aHi, K Y HaCTYITHOMY MPHEIAIl
BUIHKY QYHKIIT Print3(}, Xy OMHCAHO PaHime:

double x=5.0;

Print3 (2*x, ++x, x);

THKpEeMeHT APYTOro Mapamerpa ++x 3MIHHTh 3HAueHHA 3MiHHOT x i BIIMHE HA
Izl 3HAYCHHA TICPIIOro ab0 TPETHOrD NAPAMETPa 3ATEHKHO Bi BCTAHOBNCHOIO NOPAAKY
oGurcnenns napameTpie. ToMy HaHKpalle He BUXODHCTOBYBATH B33€MO3aNeXHHAX
TiapaMeTpiB Y 3BepTaHAAX A0 GYHKLH, OCKINBKH Pe3ysTETaT peanisalii TakHX ¢yRKIi#
Gyne BH3HAYATHCH OCOOIHBOCTAMH KOBKPETHORO KOMIILNATODA.
¥ Borland C BeTaHOBIEHO TOPAKOK, 33 AKHM NEPIIHM OGIHCITIOEThCA | 3AHOCHTLCA Y CTEK
3HAYCHHA OCTARHBOIO MapaMerpa GyHKuil, NOTIM 3HAMEHHA NEPENOCTAHHBOTO TAPAMETPa i
T A, TaKy NocniZORHICTE ONMPAIOBAHAA TAPaMETPiB Ha3MBAI0Th C-TIOPAIKOM NEpefaBaHHA
aprymenTis y gpymxuiro. HanpHinan, axuo 3aHcanyii BUle BAKIHK Print3() peanisysaTn
B cepenosHii Borland C, To pesymbrar BukoHaHHA GyHKNil Syae Takum:
Tpu xopeni:
x1=12.000 X2 =6.00 %3 =5.000

Octanniil dpaxTyyHA napaMeTp BUKIHKY QYHKIIT (x) ONpanboBYBaBcA MEPIIHM, TOMY
BiH 30epir 3HaueHHEA 5.0, OGYUCNCHHA APYTOrO NAPAMETpa (++x) He TUILKH NEPEIao Y
GyHKIio 3HAYEAHA 6.0, ane H 3MIHWIO 3HAYEHHA 3MiHOI X, IO BIANOBIIHO BIUTHHYNIO Ha
3HAIEHRR [MEPWOro napameTpa (2+*x), AKuit 0GIUCIIOBABCH OCTAHHIM.

Bcranoenenwit y Borland C nopaaox oGuMcnexns 3HadeHs (hakTwilmx napamerpia dyHKUIA

m BiAMIKHYA BIA TPAAVLIRHOTO, 38 AKMM NEPLUIMM ONPALILOBYETLCA 3HAUEHHA NEPLIOTO NapamMeTpa,
NOTiM APYroro i T.0. — Came Takuit NOPAAOK BCTAHOBNEHD ANA NiANporpam MoBw Pascal. Ue
YCKRaAHIOE B32EMOAio C-NPOrPaM 3 chyHKLISMM, HAMUCAHUMM IHLIUMU MOBAMW NPOrPaMYBAHHS,
i HaBnakW, C-pyHKLI#A 3 NPOrpamamu, po3pOSNEHUMU [NA iHLLMX MOB.




[image: image185.png]Komninstop Borland C niaTpumye asa cneuianssi cheumdikaropu: cdecl ta pascal
(o6uapa ¢ 3apesepaosatumu cnosamm). Cneundikatop cdecl (C-declaration)Braaye, Wo na-
pameTpy chynkuii GyayTe OnpauLOBYBATHCh 33 ROPAAKOM, BNACTUBHM MOBI C, TOGTO NOUMHAIONH
Bif 0CTaHHBOMD. Liei cneundikaTop BUKOPHCTOBYETHOR, 30KPEMA, B OFONALLIEHHAX GIBNIoTeMHUX
dyHkyin Borland C. Hanpuknag, npototun ¢ynkuii window () y aaronosHoMy daini conio.h
OFONOWEHO TaK:

void cdecl window (int left, int top, int right, int bottom);

ANETEPHATMBHMIA CROCIE ONPaLOBaHHR NAPAMETPIB — B NEPLIOTD 40 OCTAHHBOM — 33NAETECA
cneundikatopoM pascal. Cieuudikatop pascal 2acToCOBYIOTE y BUNAZKAX, KOM hyHKUIT,
Hanmcawi MoBoio C, GyayTs BUKOpUCTORYBATHCL Y Pascal-nporpamax, a TakoX B GrONOWEHHAX
npoTOTMNIB chyHKUIM, AKi HANWGaHI Ta BinkoMNiNLoBaHI Ak yHKUiT MoBK Pascal.

3MIHUTU CTaHAEPTHWA Nopaaok PoGoTH 3 napameTpamu GyHKUIT MOXHA TakoX ueped
BIANOBIAKY OMLII0 MeHI0 iHTerposadoro cepenoewia Borland C: Options / Compiler/ Entry ¢
Exit Cade.../Calling Convention.

11.4. inline-yHxuli

@ynrKiii, OroNOMEHHA AKHX MOTHKACTECH KIIOUOBHM CIOROM inline, HA3HBAlOTH
shydosanumu GyHKUUIMY. inline-@yHKII] € HOBOBBEICHHAM, PEalTiz0BaHHM CTAHAAPTOM
C-99, x04a IPOrpaMicT# Bke JaBHO 3aCTOCOBYOTH Taki (JyHKMIL, OCKIMbKY BOHM IiATPHMY-
0TCA MOBOKD CH+,

Kimouope c1oBo inline, 3aIMCaHe Nepell 3aroqoBkoM QyHKuUil, € BKa3iBKOIO ATs
KOMIINATOPA, IO BUKIMKH A2HOT GYHKUIi NOBHHHI GYTH MAKCHMANbHO MIBHAKHMH. 3n¢-
6inbILOro e 03HaYae, Wo KoMOinaTop “Bbyaye” kon Gyniuii y Micne ii pukmixy (moaibuo
10 MaKPOIIICTAHOBOK 3 apaMeTpamu). 3BiCH0, Take BOYNOBYBAHHA MOXe 30UTIMTH OBCAT
KOy MPOrPaMHt, OCKLTbKY KOMKeH BUKITHK Gynxuii 6yne 3aMiHeHo 1i Tinom. Tomy sk inline
BOUINBHO OroIoNryBaTH HeBenuKi GyHKLIT, AKi BUKTHKAIOTECA GararoKparao i MaioTs KpH-
THUHHH BILTUB HA JaC BUKOHAHHA NPOTPAMIL,

Buxoprcranss Biyrosannx GyHKuiil 1ae 3Mory, 3 0aHOro 60Ky, JOTPHMYBATHCh TIPHE-
1unis GyHKNIOHANEHOT CTPYKTYpH3aUil IPOrpaMy, a 3 iHIoro — 3a6e3neanTi MaKCHMANbHY
WBHAKOAIXO peani3altii Taxux ¢yHKuiH. BUrpam y yaci BkoHaHHS inline-(yHiuiii nopisrmmo
3i 3BHYANHAMM QYRKIIAME JOCATAETHCS 3ABAAKA TOMY, W0 BOYAORAHMH Kox He norpefye
TIepeaBAHEN NAPAMETPIB | 3HaTeHHA (YHKILT, 2 TAKOX 36epeIEHHA B CTEKY OTOYHHX CTAHIB
cucTeMEyx perictpis. [Tpote cnig nam’saratn, mo inline He € 0GOR’ASKOROK AMPEKTH-
BOIO, TOGTO KOMITIATOP MOXe | He BEYLOBYBATH faHy QyHKILiIO, 2 BUKOPHCTATH ik 3aC00H
ONTHMI3AUIT IBUAKOAIT YW B3araili MPOIrHOPYBATH BKA3iBKy inline.

Jns npaknany sapefeMo inline-(yHkUio Cube (), WO 0GYUCIIOE 3HAYCHHA KyGa
371AHOTO aprYMEHTY AifICHOTO TURY.

/* Béypomama Pyuxuia nizuecemms no xy6a */

inline double Cube (double x)
{

}

return x * x * x ;




[image: image186.png]Sixino Tenep 3BepHYTUCH A0 3amycanoi Gynkuii g ouncIeHHs BUpasy:
Cube{a+b) / {(Cube(a) -Cube(b))

TO NiJIKOM BiPOTiLHO, 1O KOMITIATOP NOMinae BUKIMKY dyHKuil na BOynoByBanHA ii Tina,
Tob6T0 Bupa3 nabyne BUTIATY:

(a+b) * (a+b) * (a+b) / (a*a*a-b*b*Db)

Xoua peanbHa MACTaHOBKA MOXeE OYTH OPraHi3oBaHa # A€mO No-iHRIOMY.

11.5. Macuen Ta CUMBONLHI PAAKU AK NapameTpu
dyHKLIN

€ neBHi 0COOMUBOCT] Y BHKOPHCTAHHI MACHBIB, & THM CAMHM § CHMBONBHHX PAAKIB 1K
napaMeTpis dyHkuii. Axmo y GyHKIIO JNs ONpaioBaHHA MepelacThcs iM'a MacHBy, TO
Ha BiIMiHY Bi/l 3SMIHHUX IHIIMX THIIB HE CTBOPIOETBCA KOTIA MACHBY, 3 [IePEacTLCA anpeca
#oro nepioro eemenTa. ToMy B Ipolleci BUKonanHs GYHKIIT 3AiCHIOEThCA poboTa 3 THM
MaCHBOM, SKUH 3a/1aHO Yepe3 BIANOBiAHMi QaKtnurui napamerp,

11.5.1. Macueu - napameTpu GyHKLIiA

BukopucToByIoTk ABi $OpMH orosomeHHa (opMANbHOTO NapaMeTpa GyHKUIL, TKAH
TIOBUHEH BiANOBIAaTU MACHBY:

© mun_enemenmie iM’s_macugy(], RaNpUKAAL int vect [];
* mun_enemenmie * iv'A_gKazigHuKa , HATIPHKNAK: int *pv.

v OGHaBi GopMu PiBHO3ZHAUHI T2 OFOIOLYIOTE GOpPMaNbHUE NapaMeTp, WO € BKa-

D 3IBHMKOM Ha NOIATOK MacuBy. Ilepiua dopMa BisyanbHO Nizkpecmioe, mo GyHKuis
ONpalbOByBATIME MACHB, & APYFa 3a3HAYAE, WO /IA POGOTH 3 eNeMEHTaMit MachBy
BHKOPHCTOBYETBCS BKA3IBHHK.

TpoimocTpyemo 0GHABI GOPMH OrOCLIEHHS MACKBIB SK napameTpis GyHKUiH Ta pisHi
CnocoGH 3BepTaHAA 10 eNEMEHTIB GAKTHHHUX MACHBIB IPHKIafaMit GyHKull Averagel(),
Average2 () Ta Average3 (), KOXKHa 3 AKHX OGUHCIIOE CEPEIHE 3HAUEKHA N MOCTIAOBHAX
€/IeMeHTiB MacHBY AiHCHHX THCeN.

V bynkuii Averagel () napaMeTp mas([] ABHO OTONOWIEHM AK MaCHB, a JA 3Bep-
TaHHA J0 HOro €EMEHTIB BUKOPUCTAHO KIACHIHY IHAEKCHY Qopmy.

/* OfwucneMMA CepemMEOrO SHAYSHHA eneMeRTim macmsy. BapiamT 1 */
double Averagel (double mas[], int n)
{
int iz
double sum=0;
for (i=0; i<n; i++)
sum +=mas[i];
return sum/n; .




[image: image187.png]V ¢yuxuii Average2 () popmanbHuil mapaMeTp pa, uepes AKWi 3aJA€THCA MACHB,
OTOJIOWIEHO AK BKA3IBHUK, A /A 3BEPTAHHA JI0 €IEMEHTIB MacHBY BHKOPHCTAKO onepanilo
posajpecallii. 3BepHeMO YBary, W0 MApaMeTp pa € 3BHYANHHM BKA3IBHHKOM, TOMY MNA
3BEPTanHs 0 €NEMEHTIB MACHBY e 0GOB’A3KOBO BBONMTH AOAATKORHI BKA3IBHHK — MOYXHA
TIPOCTO MEPECYBATH pa, IHKPEMERTYIOTH HOTO SHAYEHHA pat+.

/* O6umcneMHA CepefHBOrO B3HAaYEeHHF eneMeRTis mMacmpy. Bapiant 2 */
double Average2 (double *pa, int n)

int 1;
double * pn, sum=0;
for (pn=pa+n; pa<pn; pat+)

sum += *pa;
return sum/n;

1106 ninTeepAMTH PiBHONPABHICTL 060X §OpPM OTONOMmEHES napaMe’rpm MaCHBiB, Ha-
BEIEMO IIE ONMH BAPIaHT (yHKIIi BUIHATEHHS CEPEAHBONO IHAYCHHS.

/* OBIUCNEeHHA CEPERHBOrO 3FHATYCGHHA @NEMeNTis Macumy. BapiawT 3 */
double Average3 (double m[], int n)

double sum=*m, * end=mtn;
while (++m < end)
sum+=*m;
return sum/n;

Xoua napaMeTp m OTONOMERO B 3arofopky dynkuil Average3() Ax macus m{],y
T ¢yHKuii HOTO BUROPHCTAHO AK 3BHYAHHMIT BKA3IBHHK, AKHH [POCYBAETLCA 1O eIEMERTAX
MacuBy onepanicio ++m. [ligxpecsmmo, mo popmanbuuit napamerp GyHxuii, RapiTe orono-
TUEHHT AK MACHB, € 3BHIAHHHM, 3 HE KOHCTAHTHHM BKA3{BHAKOM Ha TIOYATOK MACHBY, TOMY
010 IHAGCHHA MOKHA IMIMIOBATH B Tisi PyHKUT,
3BEpTaHAA 10 KOKHOL 3 TPHOX ONMCAHKX BAILE GYHKLIH Gye onFaKonmmM: TpeGa mepenari
¥ GyHKuio anpecy NOYaTKY MACKBY Ta KinbKICTh eieMeHTIB, 0 MakoTh 5yTH NPOCYMOBAHI.
Hanpaknan, SKIo B Nporpami OTONOLICHO MACKB 1 TP 3MiHHi:
double arr(150), arl, ar2, ar3;
T2 BUKOHAHO NPHCBOCHHA
arl = Averagel (arr, 150);

10 B hyHKUi0 Averagel() NepenacThCs aipeca NEPUIOTO eEMENTA MacHBy arr. Y pe-

SYNETATi BUKOHAHAS QYHKL{T 3MiHHA arl OTDPHMAE CepeNHe 3HaYeH s BCIX 150-TH enemeHTiB
TLOTO MACHEY.

MoyKHa BUKOPHCTATH ONMUCAH] DYHKIT AT CYMyBAHEHS IIHLIE IOBHOT HACTHHI ENIEMEHTIB
MacuBy. ¥ pasi HACTYIHUX BHKIMKIB:

ar2 = Average2 (&arr(10], 40);
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3MiHHa ar2 HaGyne CepenHBOro SHAYEHHA GCMEHTIB MACHBY arr, sIKi MalOThb iHAeKCH

Bi1 10 0 49, a3MiHHA ar3 — CepeHbOTO 3HAYEHHA 75-TH ITOCHI IOBHHX €EMEHTIB MACHBY,
TOTUHANOYH Bl eNeMEnTa 3 iHfeKcoM 60.

11.5.2. CUMBONLHI PAAKK — NapameTpH HyHKUIK

Bee cxasaHe Npo MapaMeTpi-MacHBH IiMKOM CTOCYETBCA | THX apaMeTpiB GyHKLH, ki
€ CHMBOTTEHHMU PAJKaMA. [X Takox MoMHa oronouryBaTn K MacHB abo JK BKAIIBHIKH —
OCTaHHA $OpMa Ha MPAKTHLL BUKOPUCTOBYETHCA JACTIINE,

OnpanioBanAs CHMBONLHUX PSIKIB Y dynknisx. [IpoLiecH onpamiopaHHA CHMBONb-
HHX PAAKiB 6y1yTh eheKTHBHHMH, SKIO VLT 3BEPTARHS A0 CHMBOJIB PAZIKA 3ACTOCOBYBATH
sKasinmKH. Po3rmanemo ans npuknay GYHKIio, Aka B 38JaHOMY PeHEHHI 3aMiHI0E BC Marmi
JTEPH YKPAiHCHKOT Ta JATHHCBKOT aGeTkH Aa BIlOBIZHI BEMKI IiTEPH.

/* @yuxnis sanmcy CEMBOMLHOrO DARKA RENMEWM MiTepawm */
#include <string.h>
#include <ctype.h>

char* UkrStrUp {char* str)

char *small = "abBrraecksniidKIMHONPCTYEXUNMLEOR" ;
char *capit = "ABBI'TAECK3UIIMEIMHONPCTYSXIUMIBOA" ;
char *ps, *pl:
for (pl=str; *pli='\Q0'; pl++) {
ps =strchr(small, *pl};

if (ps!=NULL ) /* axmo sHafineHo many ykpaiHcexy nirepy */
*pl=capit[ps-small]; /* sauimoemo ii Benmkop */
else
* pl = toupper (*pl) ; /* samina mamuucekux nirep */

return str;

Y rini ynxnii UkrStrUp () BEKOPUCTAHO B3 KOHCTAHTHI CHMBOTBHI PAIKH 3 HAGOpaMIL
Manux i BUIMOBIMHHX BENHKHX NiTep yKPaiHChKOT aGeTku. SIKILO MITEPa PEYEHHS € MATOK
THTEPOIO YKpAiHCHKOT afeTKir (BXOANTE Y PANIOK small), To 3aMiHIOEMO ii Ha BiAMOBiAHY 33
TOPAAKOBMM HOMEPOM BEJIHKY JTiTepy (HOMEp JITEpH BU3HAUAEMO depE3 Pi3HHILIO BKa3iB-
HAKIB ps-small). [nakme, AKImO Le MANa TATHHCEKA 1iTEPa, TO M ACTABIAEMO 38MICTh HEl
BEJTMKY, BUKOPHCTOBYIOYH CTaHAapTHY GifnmioTeuny dymkuio toupper (), NporoTHn AKOi
3anncaHuil y $aiim <ctype.h>.

QyHkilis UkrStrUp() noBeprac BKA3BHHK HA OYATOK MEPETBOPEHOTO panka. Taxnit
THII IIOBEPHEHOTO 3HAYCHHA 3A¢OLTLIIOTO 3aCTOCOBYIOTh Y (DYHKIIAX, sIKi 3MiHIOIOTE BMICT
CHMBONLHOTO PAKA. 30KpeMa, CaMe TaKe 3HAYeHHA NIOBEPTAE (PYHKILiA BBEJICHHA CAMBONBHHX
PANKIB gets () Ta Gimbmicts GiGmioTeunin byHKIiF ONPAIOBAAAA CHMBOIBHHX PAIKIB,
OTONONIEHNX Yy <string.h>. Xoua aipeca, AKy nobeprae Qyrkiid, BinoMa (e axpeca





[image: image189.png]TIEPIIOro CHMBONA PAIKA, IO OMPANbOBYBABCA), BCE X HAABHICTL MOBEPHEHONO 3HAYCHHA
IA€ 3MOTY BHKOPHCTOBYBATH 110 GYHKNIIO AK MapaMeTp iHIMMX QYHKIIH, ki npautoparn-
MYTb i3 NepeTBOPEHUM CHMBOMBLHMM PAIKoM. Hanpuknas, SKIo B nporpaMi oronomeHo
MacHB-PAZIOK:

char anon[]="Yeara! Yeara! Attention!

TO JUI BHBEACHHSA HBOTO PAAKA BETHKHME JTITCPAMH MOXKHZ 3aCTOCYBATH (BYHKLIIO puts ()
3 IAPAMETPOM, AKHI € BUKITHKOM GyHKUI] UkrStrUp():

puts { UkrStrUp(anon) );
SIK pesynbTaT BHTHKY puts{) Oyae HaapykoBaHo:

YBATA! YBATA! ATTENTION!!

Sx6u pyHKin UkrStrUp() He MOBEPTANA AIPECH NEPETBOPEHOTO PAAKE, TOOTO AKH
‘THn ii 3HaveHn Oy void:

void UkrsStrUp (char* str)
{
.. /* eino ymxuii */

return;

}
TO BHBEACHHS NICPETBOPEHOTO PAAKA TOTPeGYBaNno 61 IBOX OMEPATOPIB BHKMMKY hyHKILil:

UkrsStxUp (anon);
puts (anon);

11106 noxasaTH AeAki iHI PaKTHHHi MPHIHOMH, AKi KOLLTEHO BUKOPHCTOBYBATH B Ipo-
1Lecax ONPatoBAHHA CUMBOJIBHHX PAKIB, HABEAEMO RPOIPaMY, AKA BUALNSE 31 CHUMBOILHOTO
panka Bei Uini ancna, ouncnioe i apykye ix 3naveHns (peanisauia noniGuHoi 3anayi Ha ocHoBi
cTanapTHOI GibioTeuwol GymKmii strtol () ke posmsananack y naparpadi $.4). ¥ nopanik
‘HI1E IPOTPaMi 3aCTOCOBAHO ABi KOPHCTYBanpKi hyHKLIT FindNumber ()i GetNumber().
@yHkuis FindNumber () wykae nudpH B 33JaHOMY CHMBOIBHOMY DAAKY i TOBEPTAE anpecy
mepmoi 3HalineHol nudpu abo NULL, skmio uudp y paaky nemae. PyHkuia GetNumber ()
0BUHCTIOE | TOBEPTAE 3HAYCHHA AOBIOTO IIIOTO HHCHA, 3AMHCAHOTO B CHMBONLHOMY DAMKY,
afipecy mowarky AKOro 3agac nepwiit napamerp miei ¢yHkiuii. JIoAaTKOBO 9epes Apyrui na-
paMeTp GetNumber () Iepenac anpecy CHMBONA, HACTYTHOTO 3a YncnoM. Llei cHMBoN crae
IIOIATKOM PAJKA, B AKOMY CJI/ LIYKATH HACTYNHe uine wico. Y dywknii main() obuasi
DYRKUI{ BHKNMKAIOTHCA UMKAIYHO, HOKH 3 psaka He GyayTh BrAiNeH BCi uncna:

while ((pnum=FindNumber(pnum))!=NULL) /* moxu e wucma */
printf ("$1d\n", GetNumber (pnum, &pnum)); /* Busomumo ix */

3BepneMo YBaTy Ha KilTbka MOMEHTIB. Y Bupasi YMOBH onepatopa while iTepauiiino
3MIHIOETBCA 3HAYCHHA BKa3iBHHKA pnum: pnum = FindNumber (pnum). [lepea BuimikoM
$YHKUIT paum BKAsye Ha CHMBOIL, 3 #KOTO Tpe(a NOYKHATH NOMYK Wndpu, a michs 3asep-
mIeHHA poGoTH FindNumber () BKa3BHHKY pnum NPACBOIOETHCA aIpECa Nepiyol 3HaHIeHOT
undpu. L anpeca nepenaaeTbes yepes Nepniiil napaMeTp y GyHKUIO GetNumber () mia




[image: image190.png]$OpMYBaHHA YHCIIA, IOYHHAKOTH 3 BKa3aHOI LM{pH: GetNumber (pnum, &pnum). Yepes
Hpyruit ApaMeTp y GetNumber () NMEPENacrbCA aApeca BKA3iBHHKA pnum, woe6 y Tim
dynkuii 3anycath B el BKasiBEMK aipecy YACTHHH PANKA, KA UIe HE ONPANLOBYBANACK, i
Yepe3s pnum NepefaTH ii B HACTYITHMH BEKTHK yHkuii FindNumber ().

JU1 nepeTBOPEHHA PAAKA B THCIO Y ¢YHKUIT GetNumber () BHKOPHCTAHO HACTYMHY
cxeMy: 12345 => (((1x10+2)x10+3)x10+4)x10+5, Bupas *pn-'0"' BH3HAYAE HHCIOBE

3HAYCHHR NOTOYHO! KKPH AK PISHUIKO KOAIB CHMBOMIB.

JERR AR R R AR ARE AR KA AR AR R AR KRR IA KRR AR A ARE AT AR [

/* Bupimemma cix WimAX TECeNn i3 CEMBONBROTO PARKA +/
N N Y S

#include <stdio.h>
#include <ctype.h>

char * FindNumber (char* s)

{

while (!isdigit(*s} && *s != '\D')

if (*s == '\O")
return NULL;

s+

else
return s;

}

long GetMumber (char* pn, char** next)

{

long numb=0;

while (isdigit(*pn}) {
numb = numb*10 + (*pn='0");

1

pot+;

*next =pn;
return numb;

1

int majn {void)

{

Pesynsrar RHKOHAHHA:

Yucno
Yueno
Uncrno
uncno

char str(])="Bxinui pani: 45000, 366,
char *pnum=str;
int k=0;

while {((pnum=FindNumber(pnum}) !=NULL)

/* gyuxuis nomyky umdpw

/* nomyx uudpi

/* akmo ungp Hemae

/* $yuxuin ofuncnenna
/% sravenna long-wncna

/* JopuysamHAR umcna

/* sfepemeHHA ampecH CMMBONA, HACTYNHOrO 3a WUCIIOM

9705 (100750).";

printf (“\nUmcno %d => %1d ", ++k, GetNumber (pnum,&pnum));
return 0;

1

2
3
4

-
-
=
=>

45000
366
9705
100750

*/

*/

*/
*/

*/

*/




[image: image191.jpg]Creopennsi y gpynkuii H0BOT0o cHMBONBLHOrO psinka. Haranaemo, 1o 3HaueHHAM,
AKe noseprae PyHKuisa, He Moke GyTH MacHB un CHMBOJbHMI pAnok. [Ipore B Gararsox
NpaKTHYHAX 3ajiavax NoTpi6HO, mo6 y QyHKIisAX CTBOPIOBANMCH HOBI MackBH a60 CTPiHIH.
PosrnsHeMo npuKiTan GyHkuii, AKa OBHHHA BUIIIATH 31 331aHOTO PEYEHHA NEPLIE CIIOBO.

/* BuRinemms mepmOro CrOBA DeVEHES - NOMANKOREE mapiamT */
#include <ctype.h>

char * WrongFirstWord (char *s)

{
char word[20], *w=word;

while (isspace(*s)) /* nomyx nouarxy cnosa */

s++;
while (*s!=''ge*s!="','g*s!=":" &*s!="." s&*s!="\0")

*wtt = %S+t /* xoniopaHns nimep mo xinusa cnosa */
w="\0";

return word;

Hasenena yHKLis BiATBOPIOE TOMHIIKY, SKY 9ACTO JOMYCKAIOTH IPOrPaMICTH-MOMATKIBLI
B 3a7a4ax noni6roro THiy. Tomy B pasi BUKIMKY (yHKui:

printf("\t Nepmwe crnoso - %s\n", WrongFirstWord("Ogum, gmsa, Tpu"));

CIIOBO, BHBE/ICHE Ha eKpaH, Gyae He OpuH, AK MOXHA Oy/0 O4iKyBaTH, a CKIaiaTHMEThCS i3
HenepeaGadyBaHOro HaGOPy CHMBOIIB, HANPHKJIAL, TAKOro:

Nepme cnoeo - K*

'V i dysKuii WrongFirstWord() nepiue cI0BO pedeHHS "OpmuH, ABA, TPH" BUALLIETLCS
TpPaBHIILHO i hyHKIis MOBEPTAE apecy NOYATKY bOTO COBA. Bee % noMmnka B ToMy, 110
BH/ILIEHE CIIOBO 3aHOCHTBCA Y PAAOK word, AKHH € BHYTPILHBOK 3MiHHOKO (yHKLii. Sk Bke
333HAYANOCK, MiC/A 3aBEPUICHHS POGOTH KOKHOT (PYHKILII 1AM’ AT, Ky 3aiMaIIH NapaMeTpH i
BHYTPIlHi 3MinHi tiei $yrnxuii, BBakaeTsCa BinbHOW0. V nponeci BukoranHs iHwof dyHkuii
(y namomy npuknagi ue printf()) ALIAHKA, Ky paHille 3aiiMaB MacuB word, Moxe GyTu
3anoBHEHa NaHuMu i€l Qynkmii. Tomy 3a anpecoio, SKy nopeprac WrongFirstWord(),
GymyTb 3UMTYBaTHCA JaHi Tiel QYHKILT, 1ka BAKOHYETHCA Y 1l MOMEHT.
1106 chopmysatn y dryHKuii HOBHIT MACHB 41 CUMBONEHMI PANOK, Tpeba: 1) BHAimATH
Micne s HBOro MackBy (PAAKa) y BUKIAKAKOWIH (yHKLT; 2) BRIIOYHTH 10 CIHCKY
mapameTpis Gyrkuii, ska Gopmye MackB (paI0K), aPECy BUALIEHOT I HBOTO AiMSIKH.
ANETEPHATHBHUHA BapiaHT — CTBOPEHHS HOBOTO MACHBY M CHMBOJTBHOTO PA/IKA B INHE-
Miumif mam’si. Tl 3aBepuIeHHs BUKIMKY QYHKIIT Takuil MacuB (PAIOK) 3aJMUIACTECH Y
BHINEHIH NAHL THaMiuEOf nam’aTi i Moxe onpanboByBaTHCh iHmAMK (YRKIiAMH, TPeba
TINBKH KOPEKTHO MOBEpHYTH 3 dyHKuii #oro anpecy. Ille onum cnoco6oM € BUKOPHCTAHHA
m06aNbHUX MACHBIB i CUMBONBHAX ps/IKiB. TTpoTe Taki MackBHM (PAIKH) HE 3aXHIIEH] Bif
BHUMAIKOBHX 3MiH, OCKINEKH [0 HHX MOXKHA 3BEPTATUCH 3 KOKHOI TOUKH IPOrPaMH.
V macTynmiji nporpami nojaHo MpHKIaj npaBMIbHOL Bepcii yrkuii, fika BHALNAE TA
TIOBEPTAE MEPLIC C/I0BO 3a1aHOTO PEIESHHS,
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/* BuRinesuS HEPNOro CROBA DeueHHI - NPARMNLHMN Bapiamt */
JEAAREREREERE AR AR IREEREE AR AR RRERRARRERAEIREARE RS ]
#include <stdio.h>

#include <ctype.h>

char * FirstWord (char* s, char * word)

{

char * w=word;

while (isspace(*s)) s+4; /* nomyx movarxy cmoma */
while (*s!=' ' G&e*s!i=","' ge*sl=" ;' ga*st=" " g *s!="\0")
(OO /% omiwpansn nepmoro cnosa */

*w=\0';
return word; -

}
int main (void)

{

char stri]="\"Oppeir\" - nepemomeub KOHKYpCy"; /* panox */
char wrdl[20]; /* macus anm cnosa */
printf ("\n flepme crnoso: %s \n", FirstWord(str, wrdl));
return 0;

PeayasTar BUKOHAHHS:

llepue cnoso: "Opfer”

BukopucTanua kajtidikaTopa const B oronomesHAX napamerpis, Skmo apry-
MEHTOM QYHKIII € afipeca AeAKoro GakTHIHOIO MapaMerpa, To Taka $yHkiia onepye Ges-
DOCEPE/HBO 3 MM ITAPAMETPOM i MOXe 3MiHIOBATH HOFO 3HaYeHHA. Y 6ararsox BHNaakax
Taka 3MiHa neGaxana aGo B3arani HepomyctMa. 1106 3axucTUTH 3Ha4EHHS QaKTHYHOTO
DapaMeTpa BiZl 3MiH, CIIPHYHHEHHX TOMWIKOBUM 32NKCOM Y TiMli dYHKLI AKHXOCH JIaHHX 32
anpecoo KOO MapameTpa, TpeGa B OrooueH ] BiANOBIAHOTO HOPMANEHOTO APTYMEHTY
Bxasatu kBamidikatop const. Toxi komminsTop 3adixcye koxHy cnpofy 3anmHcy NaHHMX Y
KOHCTAHTHHH NAPaMeTp, a TAKOXK CNpoBy MPHCBOEHHS AAPECH [HOr0 TIApaMeTpa BRYTpim-
HLOMY BKA3iBHHKY, O orofouwenHi Ges kpanidikatopa const. KpiM LE0ro, KimogoBe CI0BO
const 0GB’S3KOBE B OTOAOIIEHHAX THX (POPMANLHUX 1aPAMETPIB-BKAIIBHUKIB, AKHM OynyTh
TIPHCBOIOBATHCH AAPECH (AKTHIHUX NIaPaMeTPiB, OTONOIICHHX 3 KBanipiKaTopoM const.

Sxmio % GopManbHIA NAPaMETP-BKASIBHYK OronocHT! 3 kBanidikaropoM const, 3a-
nucannM 6e3noCcepeHbO Nepell iMEHeM BKA3IBHIKA, T KOMIIATOP CTEKUTHME, WOG v Tini
$yHKUiT 3HATCHHA LILOTO BKAIIBHHMKA Fe IMIHIOBAIIOCE.

Takum qnHOM, W06 3podure dyHKilo FirstWord() yRiBepcambHOKW i 3aXHCTHTH Tl
1IApaMeTPH Bifl BUTIAAKOBYX 3MiH, OTOJIOMICHHSA 1apaMETPiB CITiA| 3aNMCATH TaK:

char * FirstWord (const char * s, char * const word)

P /* mino gymxuii */




[image: image193.png]11.6. PoboTta 3 napameTpamu KOMaHQHOro papKa

JloTenep MM BHKOPHCTOBYBAITH GyHKiLi}0 main ()} K byHKiilo Ge3 napaMeTpis, mo3Ha-
Yar0dH Lie KIO4OBHM c0BOM void y CrHCKy napamerpin dynkuil. TIpote dynkuii main(),
sk B ingny QynkuisM C-pOrpam, MOXHA MepefaBaTH HeoOXinHy indopmaniio. Jami, ki
TepeNaoThCA y GYHKUIIO main (), HASMBAIOTL napamempamy (GPZYMeRMAaMu) KOMAHOH020
padka. IX 3anucysoTs y KOMaHIHOMY PAIKY ONepamifinoi CHCTEM ITC/A iMEHi BUKOHABYOTO
taitna (exe-daiina) nporpamu, GpyHKIix main () sxoi Gyxe onpausoBysatn ui nami. Ha-
TIPHKJIaj, AKIIC NPOrpaMy, exe-KoX AKol 36epiraeTbes y aifni comline.exe, 3amycTHTH Ha
BHKOHAHHS 3 OMEPAUifiHOTO CepeIOBHII, 3AMOBHABIIN KOMAHAHNA PANOK TaK:

D:ALRPR\comline.exe temporary output 168

TO GyHKUis main(} mi€l mporpaMu OTpHMaE TPH MapaMeTpH: “temporary", “output”,
Ta "168". Bimpasy 3a3Ha9MMO, WO PYHKIIA main () PO3DIAZAE ZAHI KOMAHAHOTO PALKE $K
OKpeMi CTpinrd (PAAKK CHMBOMIB), HABITH AKIIO BOHH 3anuCani y Gopmi ducen (mapamerp
168 y HaBeneHOMY NPHKIAA). 3aTaoM NapaMeTpy KOMaHAHOTO PAAKA € COBAMH, IO Bif-
OKPEMIIOITECA Misk Co6010 cuMBoTaMy poGiny aGo TaGymuii.

Qnepauiiive cepenoeuiue MS DOS no3eonae 3anucyBaTit NApaMeTpu, WO CKN3aaTLen 3

Aexinbkox cnie. Taki napameTpn 6epyTs y nanky, Hanpuknaa:

D:ALRPR\comline.exe book "Red and Black™ 10
Mpote He BCi cepeaoBMILa NIATPHMYIOTL Taky hopMY 3anKCy NapameTtpie.

106 ¢yHKuiA main{) MOMIA ONPALLOBYBATH [aHi, 3AIMCAHI B KOMaHAHOMY PAIKY,
" Tpe6a B ii OroNoMmeHH i BKa3aTH B3 HOPMATLHI TAPAMETPH:

int main (int argc, char* argv[])
{

Ce /* wino $ymxuii main() */
1

Tlepumit mapaMeTp main (), AKMH TIPHIAHATO iMERYBATH argc (CKOPOYEHO Bif CITiB
argument count), UUIOIHCIOBAH. BiH 0TpHMYe Bi onepaniiftHoi CHCTeMH 3HAYEHHA, 1O J10-
PpiBHIOE KINBKOCTI MapaMeTpiB, 3aMICARAX Y KOMaHIHOMY pAAKy. Apyruii napameTp argv
(Bin caiB argument vector) — ¢ BKA3iBHHK HA MEPIIHA CIEMEHT BHYTPIIHBOTO MaCHBY
BKasiBHHKIB, AKi 30¢piraiorh aApeck CTPIHTIB, MEPEARHMX 3 KOMAHAHOrO psaka (puc. 11.1),

w[ [ nle] Je]x[]9]

of: [N[efr]PrR[NT
argu: ho-ﬁ-/m
1. —{t[e]m[pTo]rTar [y}

2-ii o
Brympiunts |0 [oJu[tTeTuTt]w]
Macus NULL
sKasigruxia 1le]8]

Puc. 11.1. Cxema 38epraHHa A0 NapaMeTpie KOMAHAHOMD pAAKA
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BYIOTb Came Ix.

TloacHrMo peTanbHile NPH3HAYEHAS NapaMeTpiB GyHKIIT main (). SIKmo nporpama
3aIMYCKAETLCA HA BUKOHAHHA §e3 NONaTXOBHX AAHUX Y KOMAHZHOMY PAAKY, TO NapaMeTp
argc oTpuMye 3HadeHEA 1. Lle BKa3ye, MO B KOMAHIHOMY PAAKY 3aNHCAHO TiNbKH iM’3
exe-aitna mporpamm, fxe MoKe BIIIOYATH ULTAX A0 1poTo daitna. Ao x y xomanIHOMY
PAAKY SOAATKOBO 3AIHCAH] TAPAMETPH BHKOHAHHA IPOTPAMH, TO SHAUCHHA argc JODiBHIO-
BaTHMe 3aTaIbHiM KiTEKOCTI NAPAMETPIB KOMAHAKOTO pAAKa, TAKHM SHHOM, [UTA HABENEHHX
BHILE NPHKN3/IB argc OTPHMAE 3HAYCHHS 4.

TTapaMeTpu KOMAHIHOTO PANKA 3AHOCATECH B ONCPATHENY NAM’ATh KK OKpeMi CHMBOMbHI
panxy. [ina poGoTH 3 HEMH CTBOPIOETBCA CICHIANBHHIT MACHB BKa3iBHHKIB, KOKEH e/leMEeHT
sxoro 36epirae axpecy BimosigHoro napamerpa (aus. puc. 11.1), Ocrannii enemenT Macusy
3aMOBHIOETHCSA MOPOXKHIM BKA3IBHHKOM NULL. Afipeca nepmoro GaiiTa CTBOPEHOTO Macusy
BKa3iBHUKIB IPHUCBOKOETHCA HOPMAILHOMY NAPAMETPY argv.

V 1ini dynkuil main() mapameTpu argc i argv MOXHA ONpaLbOBYBATH TAK CaMo,
AK ONPALLOBYIOTH GOPMANERI IAPaMETPH BIRMOBIIHITX THITIB Y BCiX iHmmx GyHKuisx. Hape-
[eMO IPHKUTALL TIPOrPaMH, AKa BHBOAHTH Ha eKpaH apaMeTpH, Nepefat iff yepes KoMaHkui
PAXOK ONEPALTHHOTO CepeAOBHILIA.

JHAARAR AR A EARAERAE R AR R AR AR R RARRRARE A ]
/* BHBemeHHS NapaMeTpi® XOMaHZHOrO PAAKA */
JEEE IR AR RARE R A EXESE KA RN HER A I A KRR AEE N [
#include <stdio.h>

int main (int arge, char * argv(])
{

int i;

if (argc==1) /* napametpn BimcyTmi */
printf ("Y XoMaHOHOMY PAAKY HeMae napaMerpie\n");

else {

printf ("Y nporpamy %s nepegmaHo Taki napameTrpu:\n",argv[0]):
for (i=1; i<argc; it++)
printf ("$d-# => %s\n", i, argv[il); /* BuBegenHs napameTpis */

return 0;

Pesynbrar BUKOHAHHS JUIA OHCAHOTO BHIlE NPHKIIAMY JaKMX KOMAHAHOrO pAIKa:

¥ nporpamy D:\LRPR\comline.exe nepenaHc Taxi napamerpH:
1-i => temporary

2-f => output

3-# => 168

AW NPOrPama 3aNYCKAETLCA Ha BUKOHAHHA He 3 ONepauifiHOMe CepeAOBHWa, a 3 IHTErPOBaHOR

El cepenosuLLa nporpamysaxHa Borland C, To aani, Axi maloTe ByTi nepeaani 8 dyHiyilo main( ),
NOTPIGHO NONepeaHLO 3aHECTH B PAAOK BBENEHHA KOMAHOHWX Napametpie Arguments y eig-
NOBIGHOMY BikHi AiafOry, AKe BUKNWKAETHCA HEPes NYHKT Mewo Run.




[image: image195.png]OckilbkH argv $opMabHFHH MapaMeTD, KOMY NEPEACTECA aIPECa REPLIOTO eNEMEHTa
MACHBY BKA3IBHHKIB, TO {OT0 4ACTO OroNomIytoTh Y main{) HACTYITHHM YHHOM: char ** argv,
TOOTO AK BKa3iBRHK HA BKA3iBHIK Ha faHi 3 THIIOM char. 3amimuemo MpHK/AZ we OXAIET
nporpamu, ska WIYKae repIinii napaMerp KOMaHAHOTO PAAKA, IO MOYUHACTECA 3HAKOM
MiHyC "=,

JEEREARARAE AR KA RERRERRA SRR R KR AR [

/* Tomyx »ia‘emmoro mapamerpa */
e A S AN

#include <stdio.h>

int main (int argc, char* argv[})

for (++argv; *argy (=NULL; argvt+)

if ((*argv}[0)l=="'-"} /* nepesipxa nepmoro cummona */
break;

puts("\nHemae Bin\'emmux napamerpis");
else

puts(*argv);
return 0;

3ayBakMMO, IO B Lijji NporpaMi argv BHKOPHCTOBYETBCA AK 3EM4aifHHI BKa3iBHHK WA
APOCYBAHHA 110 efleMenTax MacHey. OMepalia ++argv HA MOYATKy MHKIY £or BHKOHY-
€TBCs, WG BiZPa3y NepeHecTH argyv 3 eleMeHTa MaCHBY, XM BKasye Ha iM’s Iporpama,
Ha eIEMENT, 1o 30epirae aapecy NepuIoro mapaMeTpa KoManaHoro panka. [epumit cimeon
KOXHOTO [1apaMeTpa BURINAEMO BUpa3oM (*argv) [0). Kpyrsi yxxs () y usomy Bupasi
HEOOXi/IHi 3 OTIAMY Ha CTAPIIMHCTEO onepanii (] moao onepauil posaapecaii *. O3HaKOW
KiHIA COACKY NAapaMeTPiB CIIYrye MOPOKAil BKasiBHHK NULL. OCKiNBKH 3Ha4eHHA NULL
NIOPIBHIOE 0, TO MOXHA CKODOTHTH 3aTHC DUKITY NEPErsAy NapaMerpis:

/* FKommarTinit mapiant umeny */

while (*++argv) /* samicTe argv++ i *argv!=NULL */
if (**argve='-') { /* samicTe (*argv)[0] = tor/
puts(*argv); return 0;

puts("\Hemae Bin\'emnux napamerpis");

Skino nesHHi 1apaMeTp, Nepe/lanni Jepes KOMAHHMI PEIoK, TpeGa onpamboByBaTH
B main() AKX 4HCNIO, TO Horo Heo6XiAHO NepeBecTH B THCIOBY dopmy. [la 1BOTO MOXHA
3acTocysary BignosinHi 6ibnioredni abo xopuctyBaibki GyHKUI, HaNPUKIAK:
int k;
k = atoi(argvi3}l);
SIKINo CIUCOK mapaMeTpiB € TaKKM, 4K Ha puc. 11.1, To 3MiHHa k OTpHMac 3HageHHs 168.

TlapamMeTpH KOMAHIHOTO PANKA YACTO 3aCTOCOBYIOTh 1A NepeiaBaHiA Iporpami iMex
aiinis, sKi MAIOTL OPANBOBYBATHCE Y Il IPOTPaMi, 4H MEBHUX KINOYOBUX [IaPAMETPIB, AKi




[image: image196.png]BH3HAYTHMYTB poGOTY Nporpamu Tomio. HanpHiias, HacTyiHa nporpaMa Gyne BHKOHYBATHCh
TiNBKH 33 YMOBH, IO B KOMAHAHOMY PA/IKY BKa3aHO NPABIUIBHE CI0BO-NAPOMb:

A T Ty

/* 3axwer nporpamm mapomeM  */
L

#include <stdio.h>
#include <string.h>
int main(int argc, char *argv[])

char *password = "C1080-napoas®;
Af (argc!=2 (| strcmp(argvil], password)!=0)

return 0: /* 6es maponm mporpaMa He BMKOHYeTECH */
.. /* Tino nporpamn */

OronowWyeTses Tak: char * enrp|(]. 3a aMicTOM Bik € BKa3IBHUKOM HA NOMATOK MACHBY BKa3iB-
HUKIB, LU0 MICTATL 80pecH CHMBOMNLHMX PSAKIB, Y SIKi 3aHECEHD IHOPMALII0 NPO T. 38. OMOHEHHA
npozpamu, ToBTO NPO NOTOMHWA CTaH ONepawifHOTe CepeaoBULLa.

m PyHKUIA main{) MOXe MaTH TPeTii NapameTp, AKMA 3a THNOM 3BiracThen 3 argv i suMaiHo

Ha 3apepuienns me pas Haranaemo, Mo CTRHAAPTHO PYHKIA main() Mae MOBEPTATH
3HaUCHHA Lintoro Temy. e 3Ha9enHa IEPeNaETheA Y POrpamy, SKa 3allyCTHIIA Ha BHKOHAHHA
ZaHy KODHCTYBAaLbKY IpPOrpaMy (34eGiNBIIOTo Lie ONHA i3 CHCTeMHUX nporpam). Sk B
main() He pealizoBaHO NOBEPHEHHA 3ABEPIIANEHOIO 3HAYEHHA, TO GUIBHIICTE KOMITUATOPIB
(cepen #mx i kovminsaTop Borland C) aBToMaTIYRO BBAXAIOTS, IO GYHKUIA main () NoBepTae
3naucEHs 0. IlpoTe [ MOGINBHOCTI NporpaMu HeoOXiAHo, WO main () ABHO NOBepTaNa
LATOTHCIIOBHIA PE3yNETAT 3ABEPUICHHA TPOrPAMH.

11.7. BaraToBUMipHi MacuBu AK napameTpwm dyHkuin

Sk sigomo, mosa C posmisnac GaraToBAMIPHI MACHBH X MACHBH, EIICMEHTAMA SKMX
€ migMacHBY MeHwoi BrmipHocTi. Tomy, skmo GaratosnmipHuit MackB TpeGa nepenat B
byHKUII0 14 ONpaUioBAHHA, TO BiANOBINHHI QopManbHuii mapameTp dyHkuil Mae GyTH
BKa3iBHUKOM Ha EpUlnit NiAMACHS UBOTO GaraToBuMipHOTO MacuBy. fK i y BHIIAIKY om0~
BMMIPHMX MACHBIB, JUIfl OTONOMIEHHA GOPMATBLHITX TAPAMETPIB, IIO BiANOBIAAIOTE GaraTo-
BUMIPHIM MaCHBaM, MOKHA 32CTOCOBYBATH JIBi GOPMH:

s mun_enemenmie iv's_macuey [ ) [k-cmv_enemenmis_l] . . . [k-ctb_enemenmis_n];

o mun_enemenmis (* im'a_gxasienuxa) [k-cmo_enemenmie_I1. . . (k-cmo_enemenmis_n).

B o6ox dopmax oronoumenns Tpeba 0608’ A3K0BO BKA3YBATH KiMBKICTb €IeMEHTIR

m JUIA KOKHOTO BUMIPY MAcHBY, KpiM nepioro. BararoBumipHuii Macks 3Gepiracrscs B
ONepaTHBHI Mam’ATi K NOCHiAOBHICTS MiAMacuBiB. ToMy AN 3HAXOMKEHHS AAPECH
TIEBHOTO €/1eMEHTa (1H MOPALKOBOIO HOMEPA EICMEHTA B MACHB]) 32 3HATCHHAMH HOIO
iHpekcis TpeGa 3HaTH POIMIPHICTE KOXHOIO BUMIpY HEOTO MAacUBY.




[image: image197.png]Brxasipryrosa $opMa OTONIOMCANS TAPAMETPa, IO € GaraTOBUMIPHUM MAaCHBOM, BHMarae
BUKOPHCTAHBA KPYTIMX Iy O0K, OCKUTBKY ONIEPaliis * Mac HIDKHHIA npiopuret, Hik onepanis [1.
Be3 KpynIHX AyXOK BiATOBiAHui napaMeTp Gyle MacHBoM BKa3iBHHKIB Ha mun_erevenmie,
a He BKa3iBHUKOM Ha NiIMACHB 3aJaHOT0 GaraToBMMipHOTO MaCHEBY.

IpoimocTpyemo piski dopMu 38epTanin A0 GaraTOBIMIPHMX MacuBiB y dyHxuisx
TPHKIAZOM NPOTPaMH, AKA BUBOJMTH HA €KpaH 3HAYCHHA Ta KOODAMHATH Haibimemore
€1eMEeHT 3a1aK0i MaTpIIi KIHCHHX 9HCeN. V MporpaMi HABEAECHO TPY BapianTH dyHKILH:
MaxElementl(), MaxElement2() T2 MaxElement3 (), KOXKHA 3 IKHX [I0BEPTAE 3HAUCHHS
MaKCHMATBHOTO eIEMENTa MATPHIL, 4 KOOPIHHATH L(LOTO eNEMEHTa 3allHCYE 33 AAPECAMIL.
33J]AaHHMMH IBOMA f1apaMeTpaMH-BKasiBHUKaMu. Y DyHKIIAX peanisoBaHo pisHi cnocobe
OrONIOLICHHA NapaMeTpa-MaTpHIL Ta 3BEpTanHsa 1o il enemenris. HeramsHiln NOSCHEHHS
HABE/IEHO MIC/A IPOTPAMH.

T TRy

/* Bmamaverns malbinrworo enemeara matprul Ta foro xoopimEAT ¥/
s L L L T Ty

#include <stdio.h>
#define N 25

/* Tepunit mapiant gynxuii BHaHATeHHA Ha#lbinbmOro eneMenta MaTpuui */

double MaxElementl (double matr(])[N], int nx, int nc,
int *mr, int *me)

t VA Napamerpn $yHxuii:
matr - MaTpuus SificHMX uucen;
N - posmipHiCTh pAnKa MaTPuul B OnepaTMBHifl mam’ AEi:
nr, nc - xinekicrs pagxis i cToBONiB, WO ONPANBOBYITLCH:
mr, MC - agpecu ONA JAMACY KOOPRHHAT MAKCHMAZILHOTO €NEMEHTa *,
int i, 3:
double max=matr[0](0]; /* npuiMaeMo sa MaKCHMAanBMUR *i
*mr=0; *mc=0; /* nepmuit enewene mampuui */
for (i=0; 1i<nr; i++)
for (3 =0; j<nc: Jj++)
if (matr[i][3] >max) {
max =matr{il[3);
, *mr: /% sammc xoopauHar max */
, return max;

/* fpyruit Baplawr $ynxuil eusnavewws Hanbinemoro enemenra MaTpuui */
double MaxElement2 (double (*pm)[N], int nr, int nc,
int *mr, int *mc)
int i, 3:
double max = **pm, *pel:

*mr=0; *mc =0;




[image: image198.png]for (i=0; i<nr; i++, pm++)
for (j =0, pel =*pm; j <nc; j++, pel++)
if (*pel >max) {
max = *pel;
) *mr=i; *me=3;

return max;

/* Tperii mapiant dymxuil BMINAUEHRA MaBGinLWOre enemenra uaTpuui */
double MaxElement3 (double *px, int n, int nr, int nc,
int *mr, int *mc)
{
double max, *pel=pr, *first=pr;
*mr =0; *mc =0;
for (max =*pr; nr; nr--, pr+=n)
for (pel =pr; pel <pr+nc; pel++)
if (*pel >max) {

max ~ *pel;
*mr = (pr-first)/n; /* momep penxa enemenTa max */
*mc = pel-pr; /* Homep croBnusA eneuenra max */

¥
return max;
} .

int main (void)

double m[10][N]={{12.4,1,3.8},{3,8,56.3}, {7,55.6,8},{12,4.8,6}};
double maxel;
int r,c;
maxel = MaxElementl(m, 4, 3, &r, &c);
printf("\n®ynknia MaxElementl: max=%.1f (%d,%d)", maxel, r+l, c+l);
maxel =MaxElement2(m, 4, 3, &r, &c);
printf("\n®ynxuis MaxElement2: max=%.1f (%d,%d)", maxel, r+l, c+l);
maxel = MaxElement3{(m[0], N, 4, 3, &r, &c)»
printf{"\n®ynxuis MaxElement3: max=%.1f {(%d,%d)", maxel, r+l, c+1);
return 0;

PesynbTaT BUKORAHHN:
Pynxuis MaxElementl: max=56.3 (2,3)

@ynxuis MaxElement2: max=56.3 (2,3)
Qyuxuis MaxElement3: max=56.3 (2,3)

Y dyHKnii MaxElementl () BUKOPHCTaHO ARHY (OPMY OTOIOIICHHS NAPAMETPa matl
AK MATPHI:
double matr([][N)] /% napamerp - maTpuua */




[image: image199.png]3eepTaHHd IO eNeMeHTIB Marpuli B QyHKLl MaxElementl() 3MIFCHIOETBCA depes
ingekcH: matr(i}([3j).3 ypaxyBaHHAM pOSMIPHOCTI pAAKa N, 333HOI B OONOWIEHH] MATPHIL,
innexcHa Gopma BiANOBiAAE HACTYITHOMY 3BEPTAHHIO (TAK iHTEPNpETYE ii KOMMLMATOP):
matr[i][J] = *(*matr+1i*N+3)

Tomy oronowreHHs napamerpa matr Ge3 BKa3aHHS PO3MIPHOCTI PAZKA MATPHLI B omepa-
TuBHif mam’ati N Gyno 6 xubHum:

double matr[](] /* xufHe oronomeHHs napameTpa-MaTpuui */

V ¢yrruii MaxElement2 () mapaMeTp-MaTPHIIO OTOMOMEHO AK BKA3BHHK HA MACHB
3 N RilCHMX 4HCes, TOGTO K BKa3iBHIK HA PAIOK MATPHLI:

double (* pm)[N] /* napamerp - Brasleuuk Ha pamox */

36inbIIeHHs (bOTO BKA3iBHIKA B Tili LMKy pm++ [EPecyBae HOro Ha HACTYIHKH PALOK
MATPHIIi — 3HAYCHHA pm 36LTBUIYEThCA HA BEMMIMHY N*sizeof (double). Jlia npocyBaHus
MO €EMERTAX MOTOTHOTO PANKA MATPHII BBENIEHO BHYTPIllIHii BKa3siBHHK pel, skl Ha
TOYATKY KOXKHOTO LHKTY iHiNiaTisyeTECs a1pecolo NEPIIOro eNeMEHTa PAKa pel=*pm.

TPH HACTYNHKX OFONOIWEHHA NapaMeTpa pm Tex GyAyTs XMBHUMU ANA AaHOT 3aaaui:
m double ** pm /* xubue oronomeHHs napamerpa-maTpuui */
double * pm{N]
double {(*pm)(]
Y nepwoMy 3anuci pm OrofoLWeHO SIK BKA3iBHMK HA BKAIBHUK HA AaHi 3 TMNoM double, a
He K BKA3IBHUK Ha PAAOK MATPULI, y APYIOMY BapiaHTi OFONOLWEHHA Pm 33QaHO AK MACHB
3 N BKa3iBHUKIB; ¥ TPETHOMY BapiaHTi NapameTp pm OTONOWEHO AIK BKA3IBHUK HA Macwe, ane
He BKA3aHO PO3MIPHICTb UBOTO MAcKBY, TOMy onepauil agpecHoi apudMeTiii, 3okpema pmt+,
ANA BKa3iBHUKA P HE BH3HA4EH], @ CaMe OrofOLLIEHHA NOMUIIKORE,

OctaHua GyHKHIA MaxElement3() BHKOPHCTOBYE NaPaMETpP pr, SKHii € BKA3IBHIKOM
Ha e/leMeRTH MarpHii. CtiZl 3BepHYTH YBary Ha BiIIOBIZHHI GaKTHYHMI NapaMeTp Y BUKIUKY
PyHKi Bil Mae GyTH aIpecolo Nepioro enemenTa MATPHIL. OCKiNbKH NapaMeTp pr He
Hece Hixkoi indopMaLii mpo poIMIpHICTE MATPHLI, TO, MOG KOPEKTHO BHIHAYATH AAPECY
MO9ATKY KOWHOTO PAiKa, 0 CIIHCKY MapaMeTpis ¢yHKUiT BBEAEHO A0AATKOBHH ITapaMeTp n,
AKHMH 3a7a€ POSMIPHICT pafka Marpuii. Bupas pr+e=n BCTaHOBIIE BKA3BHAK pr Ha
nepmHii efleMENT HACTYHOTO pAAKa Marpuui. 1leH BapiaHT opranisanii dyrxuii saiGinem
yHiBepcanbHu#, 60 1a€ 3MOTY ONPaLBOBYBATH MATPHLL HOBIILHOTO PO3MIpY, A He TUIBKH Ti,
AKi OroNOLIEHO 3 POSMipHICcTIO pafika N.

Sx i B momepeuiA QYHKIIT, ANA 3BepTanHs 0 ENEMEHTIB LKA B MaxElement3 ()
BHKOPHCTAHO /IONATKOBHH BKa3iBHUK pel. KoOpNHHATH MAKCHMATLHOFO €leMEHTa OGUHCITO-
10TbCS AK Pi3HALA 3HaY¢Hb BKa3iBHUKIB, 106 He BBOANTH NONATKOBKX 3MIHHIX.

e onme 3ayBaxeHHs 10 HaBEEeHOi nporpamMi. V GyHKuii main ()} APYKYIOTbCA pe-
IYILTaTH 3BEPTAHAS KO KOXHOI 3 YHKLII — CriogarKy BUBOIHTBCA SHATEHHA MAKCHMAIBHOIO:
€TIEMEHTA, 2 TI0TIM HOTo KOOpAMHATH:

printf ("\ndynxuis ...: max=%.1f (%d,%d)", maxel, r+l, c+l):

Sxmio sminHy maxel 3aMiHHTH BEKIVKOM OMHiel 3 yHKOIH, HAMPHKTAL:
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MaxElementl(m,4,3,&r,&c), r+l, c+l);

TO 3aMiCTh 3HAYECHB KOOPIMHAT MAKCHMATHHOTO EEMEHTA MOXKE BHBOJHTHCH “cMiTTa”. B
cepenosuiax, x¢ Gaxrnani mapamerpu GyHKIiH ONPaNBOBYIOTECSA OYMHAIOYH Bi OCTaH-
HBOTO, 3HAYEHHSN BHPA3iB c+1 i r+1 0OGYHCIIOIOTECS | 3AHOCATLCA Y CTEK Mepel] BUKITHKOM
MaxElement1 (), To6TO Iepen ThM, K y 3MiHHI r Ta c Oy/e 3amMcaHo KOOPIMHATH MaK-
CUMaNBHOTO eIeMEHTa MATPHII.

Cranpapr C-99 Hajias 10NATKOBI MOXKIHBOCTI [111A POGOTH 3 MACHBAMM Ta CTPYKTYPaMH
B Qynkuiax. L1i HoBoBBeseHHs omucaHo B [lonatky 3.

11.8. OnpautoBaHHA CTPYKTYP Y hyHKUiAX

Ha BigMiHy BiX MacHBiB, CTPYKTYpH MOXKHA KOIIiIOBAaTH Ta TPHCBOIOBATH, OCKIIbKA
Mosa C iHTeprperye ix sk 38WuaiiHi 3MinHi, a He AK BKasiBEUKK. TOMy MOXHA nepenasarn
3HAYEHHA CTPYKTYPH y (yHKIIIIO 9epe3 Binosinumi opmansunii mapamerp aGo noseprarn
CTPYKTYpY AK 3HAYCHHA PE3YNETATY BHKOHAHHS (yHKLI

SIKmo meBHa CTPYKTYpa ONpaiboByeThes GyHKUiAMM IpOrpamu, TO Wabnow Takoi
CTPYKTYpH moBMHEH GyTH OnMcaHuil Ha 30BHILTHBOMY PiBHi, ToOGTO nepen dyRkuiamu, sxi
BHKOPHCTOBYIOT IAHHI{ THII CTPYKTYPH.

Hexaii B nporpami orosiomeso ma6aoH CTPyKTypH, NPH3Ha4EHO] 17 30epexKeH s JaTH
y dbopwmi: dews, Hatimenyeanns_micays, pix:

struct full date { /* mabnor crpyxTypu, oronomeHmit */
int day; /* ma sosmimmbomy piBmi */
char mon[10];
int year;

b

3anumemo QyHKUi0, AKA 3aTMOBHIOE MOMIsS CTPYKTYPH struct full date naHuMu
noroyHoi paty i noseprae copMoBany CTpykrypy. 11106 oTpMaTH iHGOpMALLiI0 NPO NOTOYHY
nmary, BUKopucTaemo 6iGnioreuny ynxuiio getdate (), NPOTOTHI AKOi OrONOMIEHHIA Y 3a-
ronoHOMY (haiimi <dos .h>. I{a dynkuia gopmye cTpyKTypy 3i BCTaHOBIEHMM y <dos.h>
mabnoHoM struct date (BiH CKJIAZRETHCA 3 TPHOX WITIOYHCIOBHX MOMIB) i 3amucye ii y
3MiHHY, aapeca SKOi 3aa€ThCs €AMHUM MapaMeTpoM QyHKIi getdate ().

/* @ymkuls gopmymamua morowmOi pmatm */

#include <dos.h>

struct full date GetCurDate (void)

{
struct date dat; /* crpyxrypa, oronomeHa B <dos.h> */
struct full_date cur
char * mon_name([] = {

Ciuenn", "Jiorui", "Bepesesn", "KsirTers",
/* wmacue nass */ "Tpasens", "Uepeeun", "Jlunens", "Cepneus",
/* micsuis i "Bepecenn", "Koeremn", "Jlucronam", "Tpymems" };




[image: image201.png]getdate (&dat); /* BusHauennsa norounoi maru - <dos.h> */
curd.day = dat.da_day; /* saromHenna noni» sMimmoi curd */
strcpy (curd.mon, mon_name[dat.da_mon-1])};

curd.year ~ dat.da_year;

return curd; /* nopepHeHHA CTPYKTYPH-maTH */

3nHauennd, Axe Moeeprae GYHKIIL GetCurDate (), MOXHA IPHCBOITH ROBLILHII 3MiFHii,
mo Mac TN struct full_date. [paxnagom € nacrymuuii ¢parMenT NporpaM, AKHi
3aNMOBHIOE 3MIHHY today JAHHMU NOTOYHOI AaTH T4 BHBOIHTS PE3Y/BTAT:
struct full_date today:
today = GetCurDate();
printf("Croroani: %s, %d - %d p.", today.mon, today.day, today.year):

Ha ckpan BUBPARTBECA IOTOYHA AaTa Y HopMi pAaka:
Cooronni: Tpasenn, 14 -~ 2004 p.

Cnocolu neperaBanus CTPYKTYP. BHKOPHCTOBYIOTE pisHi criocobn nepeasabns
CTPYKTYp ¥ byHKNi0 A onpamosarss. Cepea HuX:
« TNepenaBaHHs UTHX CTPYKTYD 4€pes BiANOBI/HI apaMeTpH-CTPYKTYDH;
+ NepenapaHHs anpec CTPYKTYP Yepes apaMeTpH — BRasiBHHKH Ha CTPYKTYPH;
» MepefaBakus OKPEMUX NOMIB CTPYKTYP.
3anexHO Bijl KOHKPETHOTO BUTAKY, KOXEH 3 X CROCOGIB Ma€ CBOT epeBary # Henonikk.
Tipoimoctpyemo pizki GopMH ONpaIoBaHHA CTPYKTYD Y GYHKLIAX HA MpHKIafi TaKol
3azaui. 3a1aHO MACHB CTPYKTYD, B SKHX 30epiraoThcs Mepcoralibei AaHi 4ieHiB HAYKOBOTO
ToBapUCTBa (Yepe3 typedef mabnomy CTpYKTYp MpHCBOEHO iM’a PDAT). Onme 3 mosis
CTPYKTYpH, a caMe workplace, 3a5a€ Miclle IpaLli HayKOBIL:

typedef struct person_data { /* wabnon CTPYKTYpH 3 naHMMu */
“oa - /* uneHa HayxoBOro ToBapucTea */
char workplace({60];

} PDAT;

Hexaii niesHa HayKoBa yCTaHOBA 3MiHIUTa CBOE HaiiMeHyBaHKs. Tpeba BHECTH BIATIOBINHI IMiHK
B MacHB CTpYKTYD. Posraaenmo Tpu dyHKuii, npussadeni g sminm o workplace.

Tlepumwii BapianT Gasyerscs Ha mepenapanui y GYHKII0 3HAYCHHA BCiEl CTPYKTYPH.
STxmo none workplace Ri€i CTPYKTYpH 36iraeTocs 3i 3a/12HHM HafIMEHYBAHHAM YCTaHOBH
oldname, TO BOHO 3aMIiHIOETECS HOBHM HAMEHYBAHHAM newname, {HaKOle CTPYKTYDa He
aMikIoeTseA. PYHKUiA MOBEPTae ONpalbOBaHy CTPYKTYDY.

/* Nepmuk sapiawr pymxuil suimm maiimenysamsn micus npani */
#include <string.h>

PDAT ChangeWorkPlacel (PDAT member)

{
char *oldname = " crmape_HQUMEHYBaHNS "

char * newname = " HOGe_KQiMEHYeaHHR "
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strepy (member.workplace, newname);
return membexr;

Jlnst BHeceHHs 3MiH y Belo 6asy namax GyHKILIO MOTPIGHO 33CTOCYBATH MMKITIYHO:
#define N 180
PDAT persondatiN];
R /* sanoBHeHHs mammu macusy persondat([N] */
for (1=0; 1i<N; i++)
persondat [i] =ChangeWorkPlacel (persondat{1]);

Hasepenia Bepcis peanizaliii nocTasneol 3ana4i HalGmBIN HepaLiOHATEHE, OCKLIEKN B
j TpOLEci OMPALIIOBAHHSA KOKHOT CTPYKTYPH MACHBY TPHUi BHKOHYETCS 1i KONIIOBAHHS,
HABITB, AKIIO TIO/11 CTPYKTYDPH HE 3MIHIOKTHCA B3araii.
Tlepmie KoniloOBaHHS CTPYKTYPH BUIGYBACTBCA Y MOMECHT BUIUTHKY GyHKLIT, KON eneMeHT
MacHBy persondat[i] mepenncyerTshes y dopmansuuii napamerp member. Jipyra Komis
CTBOPIGETRCA Y IPOLIECi BUKOHAHHA OTIEPATOPa

returan member;

KONY BMIiCT CTPYKTYPH member nepenmcyerbes y Gydep obMiny. OcTaHHE KONKOBAKHA BH-
KOHYE OIepaTop, 110 PHCBOIOE eNEMEHTY MackBy persondat({i] 3HAYCHHS, AKE NOBEPTAE
dyuxuis ChangeWorkPlacel().

HaGararo edekTHBHIIMM € HacTYTIHHH BapiaHT QyHKIIT 3 BUKOPHCTAHHAM (OpMalns-
HOTO MapaMerpa pmemb, WO € BKA3iBHAKOM HA CTPYKTYPY, AKy HeOOXifHO ONpausoByBaTH.
'Y pasi sukiuKy gynxuii ChangeWorkPlace2 () leH napaMeTp OTPHMYE apecy BiamoBia-
HOi CTPYXTYpPH, TOMY B Tini yHKuii 8inGysatoThcs 38epTanHA Ge3r0cepeIHBO 10 NOTPIGHIX
TIOMIB i He BUTPAYAETRCA 9aC HA KOTIIOBAHHA CTPYKTYD.

/* Rpyrwh saplamt $ymxnii swimw najmexysamma sicms mpami */

vold ChangeWorkPlace2 (PDAT * pmemb}
{

char *oldname=" cmape HQiMEHYSaHHA ™, * newname =" NOSe_HAUMEHYBAMHA ™ ;

if (strcmp{pmemb->workplace, oldname) ==0)
strecpy (pmemb->workplace, newname);

TIprRsra)| BEKOPACTAHHA QYHKUIT A BHECEHHS 3MiH Y BECh MACHE:
for (i=0; i<N; i+)
ChangeWorkPlace2 (persondat+1); /* abo &persondat[i] */

Tpertiif BapianT QyHKUil ChangeWorkPlace3 () BRKOPHCTOByE (opManshuii napa-
Metp workname, 10 Ge3n0CEPEIHEO 31a€ ATPECY CHMBONTLHONO PAITKA, AKHii TpeGa NepesipuTH
18 pa3i noTpe6u 3miHuTA. BianoBissuyM GaKTHIHIM NApaMETPOM Y BHKIIHKAX wiei dyHKuil
mae GyTu ajpeca nons CTPYKTYPH, B AKOMY 3alTHCaHO HalMERYBAHHA MiCLA TpaLli.
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char * ChangeWorkPlace3 (char * workname)
{
char *oldname=" cmape_naiimenysannn *, *newname =" HOGE_HAWMENYEaHHA " ;
if (!strcmp{workname, oldname) )
strcpy{workname, newname);
return workname;

IMpuknan BUKOpHCTaHHA (yHKNiT ChangeWorkPlace3():

PDAT *pdat: /* BKa3iBHUX Ha €NeMEHTH MAcHBY CTPYKTYDP */
for (pdat=persondat; pdat<persondat+N; pdat++)
ChangeWorkPlace3 (pdat -> workplace);

11.9. BkasiBHUKM Ha yHKUiT

Mosa C posrnanae dynxuil Ak ocobmuBuit TN naHUX — iM’A GYHKLIT € KOHCTAHTHHM
BKANBHUKOM Ha Mepmuil GaliT BUKOHABIOTO KORY Aanol dysxuii. Jnauenusm imeni QyHk-
Tii € apeca omepaTHBHOT MM’ ATi, AKa BIANOBINaE T. 38. mouyi exody Hauoi Gynkuii. ¥V
Pasi BHKIMKY (BYHKIIT 34HTYETBCA TEpLIa KOMAHAA 32 WiEko aApecoio, a Aami Bei HacTynHi
KOMaHZ|, O Peatisyiors jii GyHKLii. TAKHM TUHOM, SBEPTAHHSA 33 AAPECOK TOUKH BXOIY
byHKDiT paKTHHO 03HAYAE NEPEXiMl Ha IIOYATOK BUKOHABIOTO Koy AaHOi hyHKLIT. Anpecy
DyHKUIT MOXHA IPHCBOITH Bi/IIOBIIHO OFONONICHOMY BKA3{BHHKY T4 BHKOPHCTOBYBATH fioro
UL 3BEPTAHNA 10 QyHKUl.

11.9.1. OronolueHHs Bka3iBHUKA Ha (yHKLil0. 3BepTaHHA
yepes BKa3iBHUK

{06 oronocuTn BKa3iBHAK HA QYHKUID, BHKOPHCTOBYKTh HACTYNIHY CHHTAKCHIHY
KOHCTPYKILit0:

mun_suauenna_qyriyil {* im's_exasienuxa ) { cnucox munie_napamempis_gpyniyii ) ;

Onepauis () — “byHKuin” Mac BUIMI APIOpUTET, HOK ONEpawia * — “BKAIBHUK”, TOMY

KOHCTPYKINIO * iM 'A_gxasignuxa HEOOXIZHO OXOIHTH KPYTIHMH AY’KKaMH, 106 BCTAHOBUTH

TIpaBHbHHIT IOPANOK iHTepnperallji oronomerHA. bes BHYTPIMAIX LyX0K JaHe OTONONICHHS

6yno Gu npoToTHIIOM YHKLL, Aka BHKOPHCTOBYE BiANOBIAHI TAPaMETPH | MOBEPTaE HAYCHHS,

AKe € BKA3IBHUKOM. ¥ CIIHCKy mapaMerpis dyHKUi] BKasyloTh TUIBKH X THNH (Ge3 imMen).
Och MpHKNAZ OTONOLIEHHS BKa3iBHUKa Ha hyHKIjlo:

char* (*pfun)(char *, unsigned):

Tenep 3MiBHYy pfun MO)XHA BEKOPHCTOBYBATH 2K BKa3iBHHK Ha JOBUIbHY BYHKILIO, IO
Ma€ [IBa [apaMeTpy: Nepumii 3 THIOM char *, a ApyrHH 3 THNOM unsigned, i noBeprac
BXa3iBHHK Ha JaHi 3 THHOM char. KO B Mporpami oroaowmeHo Asi GyHKuii:




[image: image204.png]char * FindWord (char* st, unsigned numb);
char * DeleteWords (char* sent, unsigned k);

TO KODEKTHUMH GyAyTh YCi HACTYNHI TPHCBOCHHES:

pfun = FindWord; abo pfun = & FindWord;
pfun = DeleteWords; abo pfun = & DeleteWords;

3 HaBedeHUX NPHKNIAIE BUARO, IO 1A NPHCBOCHHS BKASIBHAKY aJpecH NMeBHoi dynkuii
MOHA BHKOPHCTOBYBATH TUIBKIL i iM’ a60 BHpa3 & im 7_ghywxyil. Kol BKa3iBHKK OTpUMaB
anpecy dyHKuii, Horo MoXHA 3aCTOCOBYBATH 14 3BEPTAHEA o i€l dyHKuil. Hanpuknaz,
AKMIO 3HaueHusM pfun € agpeca Pynkuii FindWord (), TO HACTYNHE 3BEPTAHHS:

(*pfun) (str, 3);

PiBHO3HAYHE BIANOBIIHOMY BHEIHKY dyrkuii 32 if iMeHeM

FindWord (str, 3};

OCKilbKN 3Ha%EHHST 060X BKa3iBHUKIB: KOHCTAHTHOrO FindWord i3BHuaiiHoro pfun
O/IHAKOBI T4 3AUAKTH ApEcY TO4KH BXOAY QyHKuii FindWord(), TO /11 3BEPTAHHA KO
dyHKUiT Yepe3 BKasiBHUK MOXHS BUKOPHCTATH TAaKOX CIIPOMICHY hopMy:

pfun (str, 3);

Xoua Taka (popMa BUKITHKY byHKUIT IpoCTillia y 3aMmci, IpoTe BOHA He BKA3y€ SBHO, MO pfun €
BKa3iBHHKOM, 2 He iMeHeM yHkuii. ToMy s HAOUHOCTI MPOrpaMi Kpaile 3aCTOCOBYBATH
KOHCTPYKIIIIO 3 PO3aAPECOBAHUM BKA3IBHHKOM Ha DYHKILIIo0.

TTiaKpecHMo e pas JIBa BaXNUTHBI MOMEHTH B OTONOMICHHAX BKA3iBHUKIB Ha yHKINi.
Tlo-nrepine, neofxinHo BUKOPHCTOBYBATH BHYTPIiltHI kpyriai ayxixu. Komu s nporpami
OTONOILISHO:

void (*prl)(int);
void * pr2 (int);

To prl € iMeHEeM BKA3IBHMKA HA PYHKLIIO, fKa MAE OMMH UINOIMCIOBMH napameTp i
He NOBEPTAE 3HAYEHHS, 8 pr2 — ue iM’s GyrKnji, mo Mae Taxui cammit napameTp i
MOBEPTAE 3HAYEHHA, IO Ma€ TN void *. Ilo-apyre, BRa3iBHIKY Ha QYHKIIIIO MOXHA
TNPHCBOIOBATH 8APECH TUTBKH THX GYHKUIM, THIIM [IaPAMETDIB | THN 3HA9eHHA AKHX
NOBHICTIO 36IrAK0TBCA 3 THIIAMY, 33JaHHMM B OONOMCHH] LBOro BKasiBHHKA. ToMy
HACTYMHE NPHCBOEHHA

prl = pr2; /* Hesipuo! */

NOMHITKOBE 4epe3 HeBiANOBITHICTL THAIB void Ta void*.

11.9.2. Bxa3isnuk Ha yHKuUiO AK NapameTp dyHKYiN

Haltgacrile BKa3iBHHKH Ha (YHKLI] BUKOPHCTOBYIOTECA AK HOPMANbHI MApaMeTPH ¥
DYHKUIAX BAILOTO (B ATOPHTMIYHO-CTPYKTYpHOMY posyMinai) pisus. Lle nae 3mory crso-
proath yHKLii, sKi oNpaLwOBYIOTL 460 BUKOPHCTOBYIOTH TIEBHMH THN iHUMX ¢YRKLiH Ge3
omIsAy Ha iX KOHKPETHI iMCHA Ta BHYTpilIHE HANIOBHEHHS.




[image: image205.png]Posrmasemo dyuxuito, npusnaueny i 06IHCASHAS CEPEANBOTO 3HAYCHHS JOBUTBROT
mareMaTHIHOi (YHKUIT OfHiEl 3MiHHOI, apTyMeRT i 3HAYEHHA AKOi MaroTb AIfCHMIA THN.
3HaueHHs BIANOBIINOY MaTeMaTHHHOT PyHKI] noBNHHI 0GUMCMIOBATHCA Y K TIOCHIZOBHUX
TOUKAX NMPOMiXKY [x0, xK].

/* Symmuls ofumcnesns CepefELOTO aMAvewmua mavemarmwmol ymxnii,
sagamol mRasismuxon pf, wa imvepmani [x0,xk] */

#define K 100 /* xinexicrs Towox awanisy fymmuii */

double AverFunvalue (double x0, double xk, double(*pf)(double})

double x, dx, fsum = 0;

dx = {xk-x0)/(K-1); 7* simpane mix Touxamm ananisy */
for (x=x0, xk+=dx/10; x <xk; x+=dx}
£sum += (*pf) (x): /* cymypanHa smauenb gyHxuii */

return fsum/X;

ynkUis AverFunValue () Mae TPH NapaMeTpH: NEPL ZBa 3a1210Th MEKi IPOMIXKY,
aTpeTilt — pf BKA3YE HA MATEMATHYHY DYHKNIIO, AT AKOT OBUKCHIOETLCA CEPEIIRE IHAUEH-
He. B oronomenHi pf Ta B 3BepTasHsX A0 MaTeMaTHIHOI GyHKUIT BHKOPHCTAaHO Onepanin
posappecanii Bka3iBHKKa Ha dyHiuiio:

double(* pf) (double) — OroMCIICHHS BKA3{BHHKA;
{*pf) (x) — 3BepraHua Ao GysKuii.
B 06ox Bunamkax MoxHa GyIIo CKOPUCTATHCA COPOLIECHAMH (popmMaMa;
double pf {double) - ANA OroNOLIEHAS BKA3iBHHKA;
pf (x) ~ Ul 3BEPTAHHA MO DYHKUIL

Mext NPOMiXKY Xk Aewo NocyBacTsca Bnpaeo: xk += dx/10. Lie apobneHo ans Toro, wob
Yepea IMOBIPHE HarpoMagKeHHs NOXUGKN, BUKNKaHOT GaraTopasoBuM JONABAHHAM [IACHOIO
3HBHEHHA KPOKY dX, HE NPONYCTUTH OCTAHHIO TOMKY NPOMBKKY.

[:g 3eepHEMO yBary Ha e OfMy OCOONMBICTE NPOTPaMM; B 3ErONOBKY LIMKITY HAYBHHA KIHUEBOI

TIpoimocTpyemo BrKOpHCTaHNsA dyHKUl{ AverFunValue() NPHKIGLOM IPOrpaMi,
K3 OGINCAIOE Cepete 3HAYCHHA ABOX MATeMaTHIHuX GyHKuifi funl() Ta fun2() Ha
HPOMIKKY, 32I2HOMY KOPHCTYBAICM.

D R e R L 2 S s A TR Ty

/* OBYHCNEHHA CEPeRHLOrC FHAYEHHA KBOX MATEMATHYHAX PYHRUIE */
JERKERRAE KA SRR AR REXIRE AR AR R RRARE AR ERRARHAR RN AR RE AR AR ]

#include <stdio.h>

#include <math.h>

#define K 100

double funl (double); /* nporormnu Jymrnin */
double fun2 (double);

double AverFunValue {(double, double, double {*)(double)):
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double a, b; /* mexi mpouimky */

printf ("\nInrepsan => ");

scanf ("%1f%1f", sa, &b);

printf ("\n Cepemue dHauemHa Qynxuii 1 => $+.41f",
AverFunValue(a, b, funl)):

printf ("\n Cepegne sHauemns $ymkuii_2 => %+.41f\n",

AverFunValue(a, b, fun2});
return 0;

}
/* $ymxuis, mo BMSHAUAE CEPEOHE PHAVEHHN MaremaTuusol $ymxuil,
3agaHoi sxasipHuxom pf, Wa inTepeani amaniasy [x0,xk] */

double AverFunValue (double x0, double xk, double(*pf)(double}}

double x, dx, fsum=0;
dx={xk-x0)/(K-1};
for (x=x0, xk+=dx/10; x<xk; x+=dx)
fsum+= (*pf) (x);
return fsum/K;

double funl (double x} /* nepma matemaTHuHa Qynxuis */
{
return sin{2*x) - 0.85*cos(x+1.4);

double fun2 (double x) /* npyra maremarnuna fyuxuis */
i
if (x>=0)
return 3*cos(1.5*x);
else

return cos(x)*cos(x);

Tpuknan BUKORAHAS:
Inrepsan => =-0.6 2.7

Cepepue sHauenHs Qymxuii 1 => +0.3418
Cepefre aHaueHHs PyHkuii 2 => -0.3252

V suwmikax dyHKuil AverFunValue (), 0 BHKOHYIOTECA B main (), TpeTiM napamer-
POM BKA3Y€ETHCS IM' 8 Tiei MaTeMATHUHOT QYHKIL MporpaMi, It AKoT 00IUCITIOETbCS CepeRe
3HAYeHHs. MOxXHA ABHO BKA3aTH, IO NEPEAAECTECA Came apeca QYHKI, 3anucaBmy repea
ii iMeHeM 3HaK &. JIBa HACTYIHI BUKIHKH DIBHOIHAYHI:

AverFunValue(a, b, funl) = AverFunValue(a, b, &funl)




[image: image207.png]11.9.3. ®yHKuil, Wo NoBepTaloTh BKa3iBHUK Ha dyHKUi0

3HaveHHA, AKE TIOBEPTaE PYHKLIA, He Moke GYTH Hi MACHBOM, Hi (GYHKII€H0, OCKUTBKH
Hi MacuBY, Hi PYHKIIT He komiOlTECA TTpoTe 3HageHms QyHKuiT MOXe GyTH JOBITLHOW
azpecoo, ToMy GYHKLIA MOXe MOBEPHYTH BKa3iBHHK Ha GyHKIUilo nesHoro Tumy. Orono-
menns Qysiii, SHAMCHHAM SKOJ € azipeca iHmoi pymxuii (To6To BRasIBHMK Ha byHKII0),
BHKOHYETBCA YePe3 IOCTATHBO CKNAHY CHHTAKCHIHY KOHCTPYKLUiIO:

mun_snwavenns_gyuiyii OP (* im's_BD (cnucox napamempis_BD) ) (crucox
munie_napamempie_®P) ;

Abpesiatypoio 5P (6a3osa (yHKuit) no3Ha4eRO GYHKLLIO, AKa Oronoiryerses, a dP (hyHxuja
pesynsrary) — dyHKuilo, BKasiBHUK Ha AKy moBeprac Gazopa yBKuia. Sk iHTepnperysatn
TaKi HEMPOCTE OTOMOMIEHHA OACHUMO Jalli HA KOHKDETHIX NPHKIIAfaX.

Tlepmnm Hapenemo npuiinag xopotxol ynknil HigherValueFun(), mo BHGHpaE 3
JBOX ONHCAHHX BMINE MaTeMaTHyHHX QyHiuiit funl() Ta fun2() Ty, CCPEOHE 3HAUCHHA
AKOT Ha TIpoMiskky [-/2, 7] Gimbme. 1106 BuGpany dyHKLio MOXHa Gyno BHKOPHCTOBYBATH
B HACTYIHHX AiAX NporpaMy, HighervalueFun ()} NORHHHA NOBEPTATH afpecy i€l QyHKiti.
Tomy 3Ha4eHHAM GYHKLIT HighervalueFun () Gyle BKa3iBHHK (IIOCHNAHHA) Ha BUGpaHy
MATEMATIHIHY QyHKIiFO 3 GLTLIIMM CepeRHiM SHATCHEMM,

/* %ymknia, mo BMARAYAE, AEA D ABOX MATEMATHSHEX JYREuil
funl() =m fun2() Mac 6insme cepemue smaveHun */

#define Pi 3.14159265
double {* HigherValueFun (void}) (double)

if (AverFunValue(-Pi/2, Pi, funl) > AverFunValue(-Pi/2, Pi, fun2))
return funl;

else
return funZ;

3ynuHIMOCE Ha 3ar0AOBKY HaBeneHol dymiuii, Sk i Gyme-ake iHme orofowenys MosH C,
#i0ro TpeGa MOUMHATH TUTATH Bifl OCHOBHOTO iMeHi. B HamoMy npHkIazi ue inenTudikarop
HigherValueFun. AHANI3Y€eMO BCKO KOHCTPYKIIO Y KPYIIHX AYXKKAX, fKi BUAKOPHCTAHO Ui
TOTO, W06 BCTAHOBHTH MOTPiGHMI MOpsACK iTeprpeTauii nogis oronomenna. Cnoyarky
PO3ITIANIAEMO 3AITHC:

{ * HighervValueFun {void) )

Ockineky BHYTPIIIHA onepatia () — “yHKiia” Mae BHIIE CTAPLIMHCTBO, HIX onepalis
* — “BKa3iBHHK", T0 POGHMO BRCHOBOK, 0 HigherValueFun € iMeHeM (yHKLII, fKa He
BUKOPHCTOBYE 1apaMeTpiB (void) 1 MOBEpTac 3HAYEHHA, AKE € BKA3IBHUKOM, Hlani 5606~
XiJIHO BCTAHOBHTH §a30BHH THIT BKa3iBHUKA, AKHIi oBepTae gynkuis HigherValueFun().
11106 BuminuTH NEH THIL, 3aMIHHMO KOHCTPYKIIFO, AKY MH BXKE MPOYHTAIH, OHHM IMEHEM,
Hanpuknag, F. Toni HenpodHTaHa 9acTvHA 3aronoBka GyHKui Gye TaKow:

double F (double}




[image: image208.png]Tenep BHpa3Ho BHOHO, WO F € QyHKUIECIO, AKa BHKOPHCTOBYE OMIMH AificHIH NnapameTp
i OBepTAE 3HAYEHHS, WO Mae THN double. 3HaKYH iHTepnpeTaLilo F, po6HMO 3aramsHuit
BUCHOBOK, 0 HigherValueFun() — ue ¢yHKuia 6e3 napaMeTpin, ska MOBEPTAE BKa3iB-
HHK Ha iy yHKLUilo, 0 BUKOPHCTOBYE OAMH AiffcHMIl NapaMeTp i HOBepTAc SHAYCHHA.
nHilicHoro THMY.

Tun ¢yuxuii, Bka3isHAK Ha AKy nOBepTac HigherValueFun (), 36iracThcs 3 THIIOM
dyHKnili funl() Ta fun2(). lle nae 3mMory miciA HOPIBHIHHA CepeAHIX 3HaYeHbL 060X
yHKLiii IOBEPHYTH AAPECy Ti€l 3 HUX, CEPEAE 2HAMEHHA K0T Ha NpoMixky [-n/2, 1] Ginbme.
SIxino B NporpaMi OroNONICHO TAKOX BKasiBHHK phf:

double {*phf)(double);

TO #ioMy MOXXHA IPYICBOITH anpecy BuGpaHol dyHkuii:
phf = HigherValueFun();

i Hagami BukopucroByBarn phf JUIL 3BEPTaHHA [0 MATEMATHYHO! PYHKUIT 3 GinsmmuM
CepeNHiM 3HAYCHHAM,

Jlonosunmo onucasy Bume $ynkuio HigherValueFun() Tak, moG mMoxHa Gyno
BUGHPATH (GYHKIIO 3 GUILIIMM CEPe/IHIM 3HATCHHAM 3 JIBOX NOBUIBHUX 3a0aHNX QyHKIMi.
Jlna oporo B crincok napametpis gyHKuil BuGopy BBeAEMO ABA BKA3iPHHKH Ha MaTeMaTHIHI
byHKuii, AKi NOPIBHIOIOTHCA.

/* ®%ymxnia, mo moBeprae ampecy MaTeMATHTHOL dyRRNii
5 Ginemms cepenmix smavemmmm */

#define Pi 3.14159265

double (* HigherAvervalueFun (double (*fl)(double},
double (*f2){double))) (double)

if (AverFunValue(-Pi/2, Pi, f1) > AverFunValue{(-Pi/2, Pi, £2))
return f1;

else
return £2;

IIpounTaeMo 3aronoBoK Haseenoi Gyskiii. HigherAvervalueFun € (yHkui€e:o, 1ka
Ma€ B2 MapaMeTpH f£1 Ta f2, KOKCH 3 SKHX € BKa3iBHHKOM Ha (yHKUIIO 3 OHHM apry-
MEHTOM ZiliCHOTO THITY, KA OBEPTAE 3HAYEHHA 3 THIIOM double. ¥ cBO uepry, hyHKuia
HigherAverValueFun() NoBeprac BKa3iBHHK Ha GYHKIIIO, IO Mae OAMH NilicHuii napa-
MeTp i 3Ha4eHHA 3 THNOM double. ToGTo THMH 060X NapaMeTpiB i THI 3HaYeHHA QYHKIL
HigherAverValueFun () 36iraloTsca.

11106 Br3HAuNTH, AKa 3 MAaTEMATHYHHX QyHKNIH funl() 94 fun2() Mac Ginbwe ce-
Ppefne 3HaYeHHs Ha IPOMIKKY [-1/2, 7], MOXKHA BHKOHATH HACTYIIHE 3BEPTAHHA A0 (yHKuiT
HigherAverValueFun():

phf = HigherAverValueFun (funl, fun2);




[image: image209.png]Cwianui oronomenna ¢ynKuiii MoxHa HaGaraTo CIIPOCTHTH, AKIO MOMEPERHLO BA-
KOPHCTATH A€KIapaiiio typedef AN iMeHYBAHHA THIIB.

Hexait y nmporpami 3afiexrapoaHo:
typedef double FUNC (double x);: /* nexnapyeamna Tumy Qysruii */

Toai Tan FUNC 6yne pu3nadarn QyHkuiio, ika noBepTac 3HaYEHHA 3 THIIOM double, i Bu-
KOPHCTOBY€E ONMH napameTp Aifickoro Trmy. IlpotoTriy dyHKLH, POSNISHYTHX B NOTEPeaHiX
TIPHKITAZAX, i BKA3iBHHK phf Temep MOXHA OTONOCHTH TaK:

FUNC funl, fun2, *phf;

double AverFunvValue (double, double, FUNC);

FUNC * HigherAverValueFun (FUNC*, FUNC *);

3BEpHITH YBAry, HACKIIBKH CIIPOCTHIIOCH i CTAVI0 HAOHHINMM OronowerHs gyukuii. Ha-
BeneMo NoBaMi omuc dysxuii HigherAverValueFun (), W06 NOKa3aTH, IO 3aCTOCYBAHHA
THIly FUNC He BIUTMHYNO Ha poGOTy 3 IapaMeTpaMH dyHKuii,

FUNC * HigherAverValueFun (FUNC* f1, FUNC* £2)
{
if (AverFunValue(-Pi/2, Pi, f1) > AverFunValue{-Pi/2, Pi, £2))
return f1;
else
return £2;

11.9.4. Macusu BKa3iBHUKIB Ha (pyHKUIO

Taki MACHBH € L€ ONHUM MOWKPEHUM 32CTOCYBAHHAM BKa3iBHUKIB Ha Qymkuil. Cun-
TAKCHYHA KOHCTPYKIIiA, 110 OTONOIIYE MaCHB BKA3iBHUKIB Ha (yHKNi, NOBHHHA MATH Taky
dopmy:

mun_suauenna_gyriyii (* ba’n_macuey | xinexicmy_enemenmig] ) {cnucox
munie_napamempie_(yuxyii'} ;

Sx i y Bumanky orojommerns $yHKuil, Mo NoBepTAIOTS BKa3BHUK Ha (HyHKNIO, KaHE
oronomeHHs NoTpebye BHYTPImHIX Kpy X ayxoK, uio6 onepania * — “BxasiBHHK” iHTep-
TpeTyBaNMCh NIEpe onepaniele () — “GyHKuiA”.

HacTynHe oroomeH s CTBOPIOE MACHB BKa3iBHUKIB Ha GyHKIIi:

double (* farray(8]){double);

‘Taki OroNOMICHHSA YHTAIOTS, NOYMHAION 3 iMeHi IMIHHOT, 32 IPaBHIAMH, POSTIAHYTHMI
panime. To6To farray — I MacHB 3 BOCbMH elleMeHTIB, KOKSH 3 AKHX € BKa3iBHHKOM Ha
dywkuilo, mo Mae o Aifickui mapaMeTp i noBepTac 3HAYEHHA 3 THIOM double.

SIKIIO B OrO/ONIEHH] MACHBY BUKOPHCTATH 32]KTaPOBARHN BHILS THTT FUNC, TO BOHO
CTaHE 3HAYHO NAKOHITHIIIIM:

FUNC * farray(8);




[image: image210.png]MachpH BkasisHMKIB Ha GYHKIIT OMPALBOBYIOTECH TAK CaMO, K i SBUHAiH] MACHBH: iX
MOXHA IHiLIATI3yBaTH aAPECaMH BIATTOBLIHHX BYHKLF, A0 iXHIX eNleMEHTIB MOXKHA IBEPTATUCE
uepes iHaekcH, a6o depe3 Bia3iBHIKU TowO. HaNpHK/IaK, SKIIO BAKOHATH IPACBOEHHS

farray(0] = funl;
farray{1}=fun2;

2 TIOTiM OGMACTHTH 3HAd9EHHs HACTYTIHOTO BHPA3Y i NPUCBOITH HOro IMiHHIA vE1£2:
double v£f1£2;
vElf2= (AverFunvalue{0, 2, farray{0]) +AverFunValue(0, 2, farray[1]))/2;

TO PEIYIBTAT IPHCBOEHHA JOPIBHIOBATHME HIBCYMi CEPEAHIX 3HaYeHb QYHKNIA funl () Ta
fun2 ()} Ha npomixxy {0, 2].

‘OCHOBHHM 3aCTOCYBaHHAM MaCHBIB BKa3iBHUKIB HA (yHKNi € CTBOPEHHS KOPHCTYBAUBKIX
MEHIO Ta OPraHi3aLis T. 38. mafiauyb nepexodie (jump-tables). 11106 CTBOPHTH MacHB BKa3is-
HAKIB Ba Gynkuii, sci posning Mesto 260 Buxonasui Goxu Tabanub mepexozis ohopMASIOTL
AK OAHOTHNHI $yBKHil, TO6TO GyHIKIi 3 ONHAKOBHM CTIHCKOM NAPaMETPIB i OAHAKOBHM THIIOM
3HA4CHHS, AKC BOHH MOBEPTAIOTL. AZIPECH BUKOHABYHX (ryHKUIH MPHCBOIOIOTH €NIEMEHTAM
MacHBY BKasiBHuKiB. Y nponeci poGoTh nporpamu KokeH BuGIp MyHKTY MEHIO 4l Nepexin
IO IHAIOro BHKOHABYOro Gi0Ky NMEPETBOPICIOTHCA Y HOMEp Bianosixuol GyHKuii B Macusi
BKa3iBHHKIB. BinbyBacTheA 38epTanHd 1o BHOpatoi dpyHKuii 3a if anpecoro i BUKOHY0TbeA i,
BCTAHOBsEHI A uiel Gymkuil. Taka opranisania BuGopy norpibhoi gyHkuii Bkpait npocta —
takTHaHO He BuGip eeMenTa 3 MACHBY BKA3iBHMKIB — i Ia€ 3MOTY YHUKHYTH IPOMi3AKHX
PO3TRILYKEHS, AKi IOBEIOCH G1 pearizoByBaTH uepes Garatopasosi 3BEPTAHHA 10 YMOBHOTO
0onepaTopa YH gepe3 BHKOPHCTAHNA Onepatopa switch.

TIpoiMocTpyeMo 3aCTOCYBaHHA MACHBY BKA3iBHMKIB NPHKIAZOM MPOrpaMH, B AKiH
KOPHCTYBad BHGHpae Aif 3i 3anponoHopanux y npoctoMy MeHio. L1[o6 socepeanTn yBary Ha
mexauizmi BuGopy YHKIIH, AKI PeATi3yIOTs MyHKTA MEHIO, B Tii KOXROI QYRKIHT MCHIO
BHMKOHY€TBCA TIbKH BHBEACHHA IRGOPMALiHHIX NORiNOMIIEHE, 4 iHIUI 1ii 3aKOMEHTOBAHO,
PoGoTa mporpaMH 3akiHIYeThCA, KONH BHKOHAHO INYHKT MeHIO ‘3aBepweHHs poboTn”.
Ocobnusoci opradizauii oxpemux ¢yHknilt po3’ICHEHO B KOMEHTAPAX, & MICHA TEKCTY
[POTpaMH HABEAEHO JOTATKOBI MOACHEHHA.

R L T T e e )

/* DOpmrnay opraHizanii ROPHMCTYBALBXOrC MEHW */

N R L T e e Y4

#include <stdio.h>

tinclude <conio.h>

typedef void ACTION (void * pred); /* tvn $yuxuin wemo */
ACTION Iteml; /* npovorunu pymkuin */
ACTION Item2;

ACTION Item3;

ACTION ExitItem;

void Menu (void);

ACTION * GetAction (void);
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ACTION *pact, /* Brasisumxk Ha $ymxuii subpamoro i */
* pdone = NULL; /* nomepefHbO BUKOHAHOTO AYHKTY MeHKO */
Menu(}; /* puceirneuns wmemo */
do { /% mmkn BMKOWMaHHA OYHKTiB Memo */
pact = GetAction(); /* Bubip Pymxuii nyuxry Meno */
(*pact) (pdone}; /* puxoHauHs BHEpaHOTrO NYHKTY */
pdone = pact; /* pixcauisn BHXOHAHOrO NYHKTY Meno */
} while (pdone !=ExitItem); /* noxu He BHKOHAHO NYHXT suxony */
return 0;
1
void Menu (void) /% gymxuin §opuysamHs Memw */
! clrser():

/* ounmenns ekpasa */
puts ("\t Habip mia:");

puts ("\t 1 - Bapiaur mi&t 1");
puts ("\t 2 - Bapianr gpif 2");
puts ("\t 3 - Bapiaur gii 3");
puts ("\t 4 - 3aeepmexma poboru");

1
ACTION* GetAction (void) /* gymxuim subopy JyHXUil nymxTy memo */

ACTION* fun_arr[] = {Iteml, Item2, Item3, ExitItem}; /* macus

BrazipHuxie Ha $yHxuii nyskrie meHio */
int num, nitems;

nitems = alzeof(fun_arr) / sizeof (ACTION *); /* xinexicTe nymsxeie */

do { /* BBeZeHHA HOMEpa NYHKTY MeHw */
printf ("\nBubip -> ");
num = getche()~'0"; /* nepeTBOpeHHA cuMEBGNA B uHCnO */
printf("\n");

} while (num<1 || num> nitems); /* nopropenHs y pasi nomunku */

return fun_arrfaum-1); /* nopepuenns pxasisuuxa ma mubpany Pymwuin */

ACTION Tteml /% gymxuia nymkey 1 Meo */

if (pred == NULL) {

puts(”  ** Nowavox mik **");
/* . . . = pii n.1, xomm posnounHaericA poboTa nporpami */
}
/% .. . - immi gii n.l. */
puts (" BuUXOHaHO 3aBfanHa n.1.");
ACTION Item2 /* $ywxuis nyHkTy 2 Memo */
/L0 - alin2. %/

puts (" BHKOHAHO 3aBAAHHA N.2.
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{

/* . . . - piin.3 %/
if ((ACTION*)pred == Item2) { /* sxuo nonepemmiu 6ys nymxr 2 */
puts("  BuxoHamo 3appgamua n.3 (nmicms n.2).");
return;
7t . .. - imml piionl3 ¢/
puts ("  BUKOHAHO NOBHe 3aBOaHHA n.3.");
¥
ACTION ExitItem /* @ynxuis oyexry 4 Memo */
{
/* . . . - sasepuwansi gil nporpamu */
puts (" ** Po6oTy NMPOrpaMu 3abepueHo **");

TIpHKsiaz BUKOHAHHA:

Habip niit:

- BapiaHT Rif 1

- BapiaHT gin 2

- Bapiaur nift 3

- 3apepmenHs poboTn

Bubip -> 1
** Nloyarox mif **
BuxoHaHo saBganHs m.1.

mw N e

Bubip —> 3

BUXOHAHO NOBHE 3aBOAHHS I.3.
Bubip -> 2

BHKOHAHO 3aBOaHHA n.2.
Bubip —> 3

BuxoHaHo 3ammamHa n.3 (micma m.2).
Bubip -> 4

** PoBoOTY MPOrpaMu 3aBEpmeHo **

Posgim Menio peanizoBaso B nporpami Ax HaGip oMHOTHNHMX yHKUIH: Iteml(},
Item2(), Item3(), ExitTtem(), AKi HE OBEPTAIOTH 3HAACHHA TA MAIOTH OMNH HOPMATHHIH
TiapaMeTp — BXasiBHHK pred 3 GasouM THIOM void. Trm mwx GyRKiiil sanexnapoBaso 1K
TN ACTION. ITapamerp dyHkuili BUKOPHCTOBYETHCS B main () /Uld IepefaBaHHEs AIpecH
Tiel (yBKUI], Mo BHKOHYBATACk iepezl LHM, Y DYHKLIIO, KA BHKIAKAETECA I peanisanii
BHOPaHOTrO MyHKTy Mehio. PyHKEia Iteml () aHaNi3ye OTpuMaHe 3HA9eHHA, Hrob nepesi-
PHTH, YH L€ TeplIe 3BePTAHHA J0 MeHI0, a GyHkuis Item3() peanisye pisHi 1il 3aiexkHO
i1 TOTO, AKMH MYHKT MEHIO il Nepelysas (3BepHITh YBary Ha ONepauilo NepeTBOPEHHs
THY (ACTION *)pred, mo HEOOXiXAR AN% NOPIBHAHAA QYHKILi).

DyHKOiA main() Kepye WAKIIMHHM OPOLECOM POGOTH 3 MeHIO. IlepmIolo BHKIHKAETECH
$yHKUIA GetAction(), fAKa MOBEpTAE aapecy Tiel PYHKU|I, MO NOBHHHA PCATI30BYBATH
BuGpaHHii KOPHCTYBadeM TIyHKT MeHIO. Llx azipeca 3armicyeThed y BKa3iBHHK pact.
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{* pact) (pdone);

BHKJIAKAE (Y HKIIIO 32 AAPECOID, 5Ka 3aIMCAHA B pact, i Iepeae i aepes mapameTp pdone
ampecy dyukuii, mo BukoHysanack nepen uumM. Konu poora dynxnii (*pact) () sasep-
HIyeThes, pdone OTPHMYE ii apPECY, | MPOLEC IBEPTAHHSA IO MEHIO NIOBTOPIOETECS IHOBY.
PoGoTa nporpaMu NpHIMHAETHCS, KOTH BUKOHAHO 3aBepnansty dyuxuilo ExitItem().
BuGip QyHknii, mo pianosinae BHGPaHOMY KOPHCTYBau4eM DYHKTY MCHIO, BUKOHYE:
$ynKuia GetAction (). yHKUif NPAMIOE 3 MACKBOM BiasiBaukis Ha GyHKUIl fun_arr,
€NEMEHTH AKOTO NPOiHIiATI30BaH1 aAPECaMIT BIMOBIIHKX (yHKIL MyHKTIB MEHIO:

ACTION * fun_arr[] = { Iteml, Item2, Item3, ExitItem };
KinbKicTh €ICMEHTIB MACHBY BH3HAYACTHLCS KUILKICTIO iMeH dyHKniil y crincky iHiuianizanif:
nitems = sizeof(fun_axr)/sizeof (ACTION*);

V pasi BAKIHKY GetAction() BiaGyBacTECA 3UMTYBaHHA KIaBillii 3 HOMepoM BuOpa-
HOIO NYHKTY MCHIO i (JOPMYETBCA 9HCIO num=getche()-'0". SIKmo num noTpamiie B
JianasoH 1..nitems, To B GyHKNiIO main () mepemaeTbes anpeca QyHkuii BuGparoro
TYHKTY MEHIO, iHAKILE NPouec BHGOPY MTOBTOPIOEThCA. Azpeca dyHK1iT BUGPAHOTO MyRKTY
MEHIO 3ala€ThCA AK EIEMEHT MACHBY BKa3iBHHKIB fun_arr 3 iHAEKCOM num-1.

11.10. PekypcuHi (pyHKuii

Pexypcusnumu Ha3upaoThea GYHKUIT, AKi B poleci BHKOHAHHA 3BEPTAIOTBCA Cami
no cebe. Pexypcin Moxke GyTH Ge3nocepenHB0io (npama pexypein) — koma 3 Tina GyHKuii
BHK/IMKAETHLCA T2 %K CaMa QyHKuin, abo nocepenuboro (renpsma pexypeis) — ko GyHKuia
BHK/IMKAE iHMI GyHKUIT, AKi B CBOIO epry GeamocepenHbo abo depes Tpeti GyHKLUIT 386p-
TAKOTECA 40 AaHOi QyHKUIL.

3ne6inbmore pekypcHsni GYHKIIT € TAKOHITHUMHE B 3aTIHC # 1al0Th 3MOTY HAOWHO Ta
CTHCIIO BINOGPA3ATH ANTOPHTM PO3B’A3yBanHs 3afavi. [cHye nimvi psix 3anad, SKHM peKyp-
CHBHI arOPHTMY i KOHCTPYKLII HaitGiIb M NpUTaMaHKL, TOMY 3aPOTPaMyBaTH Taki 3ana4i
6¢3 BHKOPHCTAHHSA PEKYPCii AOCTATHEO CKIANHO, & AEKO/H NPAKTHYHO HEMOAUIHBO. 3 iHIoro
Boky, pekypCHBHI 3BepTaHHA HacTO He JIETKi JIA CIPHHHATTA, 2HAMI3Y T2 KOHTpomo, Born
MOXYTh BUMAFATH JHAYHAX OGCATIB ONEPATHBHOL NaM’ATi Ta MPHU3BOAMTH KO YACOBHX 3a-
TPUMOK y npoLieci peanisawii mporpamu. OCHOBHI 3acalii OpraHisallii peKypcHBHIX JyRKLiH,
[EPEBATH Ta HEAOMIKH X 33CTOCYBAHHA JULA PI3HMX 33129 NOACHMMO HA NPHKIAZAX KiBKOX
OpOCTHX (YHKIH, 10 BHKOPHCTOBYIOTH Ge3nocepenno pekypeiio.

Pexypensne Ta iTepaniiine o6uncaenns pany ®iGonausi. Ilepmoio posmmizeMo dynk-
1iio, MPH3HAYEHY /UL 3HAXOMDKEHHA 1-ro uncia DiGonaydi. 3a MaTeMaTHUHUM O3HAYCHHAM
Ipa nepiurx yncena GiGoravdi (3 Homepamu 1 Ta 2) HOPIBHIOIOTE 1, 2 KOKHE HACTYIHE 06-
HHCIIOETHCA AK CyMa BoX onepentix. OsHauyenHA pany PiGoHaqdi € peKypeHTHIM (o6
3HaifTe n-¢ 1ucno, Tpeba npocymysath (n-1)-¢ Ta (r-2)-¢ ancna PiGornausi), ToMy W14 Horo
niporpaMHoi peanisalii cnpofyeMo 3acTOCYBATH BIZNOBiAHY PeKYPCHBHY ByHKUiO,
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long FibonNumb (int n)

{

if (n==1 || n==2) return 1; /* nmepme Ta mpyre umecmo */
return FibonNumb(n-1) + FibonNumb(n-2); /* Bci mactynui umucna */

Hasenena ¢ynkiis nporpamMso BIATBOpIOE 03HauenHs uncia iGonauui. Bona nyxe
KOpOTKa (TepeBipKy AOMYCTHMOCTI 3HAYCHHS MAPaMeTpa n ONYIIEHO HABMUCHO), TOMY
HAOYHO JIEMOHCTPYE, K OPraHi30BaH] PEKyPCHBHI 3BEPTAHHA B (YHKILIAX.

3a criocobom peanisauii peKypcHBHI BUKIHKH (yHKUH HiYMM He BiAPI3HAOTLCH BiX
3BHYAHHAX BHKIHKIB: KOXEH Pa3 CTBOPIOETECS HOBHI Habip GOpMAnbHHUX mapamerpis i
BHYTPIimHiX 3MiHENX QyHKUIT, 2 koA yHKIIT BUKOHYETLCS BijJ caMOro TIo4atky. Pesynsrar
BHKOHAHHA QyHKIi TOBEPTAETECA B TOUKY ii BHKIHMKY.

11106 meTanbHile MOACHATH, AK BHKOHYIOTBCS PCKYPCHBHI BHKIHKH, 3BEPHEMOCH 110
¢ynxuii FibonNumb () Ans 3HAXOWKEHHA, HANpuiTad, 12-ro 3a MOPATKOBHM HOMEPOM
yncna ®ibonaqyi. Ockinbka 12>2, T0 3 4BOX Orepatopis Tina QyHKuii FibonNumb () BH-
GupaeTbes Apyrui, saxwi hakraaHo Gyne Takum:

return FibonNumb(11l) + FibonNumb(10);

Puc. 11.2. Cxema pexypcvsHux auknukia FibonNumb() ans oBuucnenms 12-ro yucna ®iGonasui

11106 peanizysatu wLeii oneparop, HeOOXinHO ABidi BUKIMKATH (yHKN{0 FibonNumb ()
U715l MEHIIMX 32 3HAYCHHSM apTyMEHTIB. ¥ CBOIO wepry, ofuncienss FibonNumb(11) no-
Tpebye obuncnenns 10-ro i 9-ro uncen PiGonaywdi, a jyia 3Haxomkenns 10-ro uncya Tpeba
BHK/THKATH FibonNumb(9) Ta FibonNumb(8) iT. a. (puc. 11.2). Lleii npouec HasupaoTh
pexypcueHum 3axyperHam. Buknuk FibonNumb(3) 3yMOBATS BUKOHAHHS ONEpaTopa

return FibonNumb(2) + FibonNumb(1);

O6uaBa 3BePTAHHA LBOTO ONEPaTOPa NOBEPHYTh 3HAYEHHS 1, OCKLIBKA i 3HAYCHHSA ABOX
nepumx yncen ®iGonaydi, ski craHomATs Gazuc Qyukmii. Ilponec 3aHypenHs N0 AaHii
BiTI IPHITMHAETHCA | PO3MOYHHAETECA 3BOPOTHHIA IIPONEC peKypPCusHo20 noseprenns. Cyma
FibonNumb(1) Ta FibonNumb(2) €3HauyeHHSM, AKe NOBepTae QyHKUiA FibonNumb(3).




[image: image215.png]Obancnere 3Ha9eHHS NEPEAAEThCA Y QYHKIIO, KA pealisye BUKINK FibonNumb(4). Aue,
o6 3HaliTH yersepTe yncno GiGonayyi, Ut GyHKIlis TOBHHHA TAKOXK pealisyBaTH NOBTOpHe
3BepTaHHA A0 FibonNumb(2)}. 3HaaeHHA FibonNumb(4) nepeaacTscs y yHKiiio, Aka
obymcmoe n°Ate wicio PiGoHaudi i T. 2. [Tpouec peKypCHBHOIO NOBEPHCHHSA 3aBEPIINTECS,
KOITH TIOBHICTIO BHKOHAETBCS Kalnepiuuii BHKTHK QyHKLIT, TOGTO FibonNumb(12).

v OG0B’ IBKOBHM EIEMEHTOM KOKHOT pexypcuBHOT GyHKUii mokmmna GyTH ymosa 3a-
I seputenns poboTH. B gyHKuii FibonNumb() BOHA 38I3€TECS ONEPATOPOM

if (n==1 ]| n==2) return 1;

AKuH CTAHOBHTE Gasuc Janoi pekypeii. ¥ pasi gincyTHocTi yMoBH 3asepmiens abo i
TIOMHIKOBOCTI PEKYPCHBHI BUKITHKH IPU3BEAYTH 110 “3aBHCAHHA" TIPOIPAMH, OCKUTHKH
pekypevibHa GYHKLIs Gyne BHIUIMKATH caMa cebe Ge3koHedRO.

Peanisauis HaeaeHoT QyHKLIl, AKa BAMATae Benukol KibKOCT] IOBTOPHHX BHKIHKIB
FibonNumb () JANA THX CAMHX 3HAYEHDb APTYMEHTIR, BOUSBHID Heed)eKTHRHA (MPOTIOHYEMO
CaMHM [TiAPaxXyBAaTH, CKIIbKK Pa3 Gyjle BHKIHKATHCH, Hanpukiaj, FibonNumb(4) y npo-
neci o6uncnents 12-ro yncna GiGonasyi). s NopiBHAKHS 3anMIIeMO iTepaitifiruii BapianT
yHiuil obumcenss 3ananoro yucna PiGonaywui,

/* Busmawemua uwmcna $i6omawai - irepagidwmii mapiamrt */

long FibonNumb_iter (int n)

{
int k;

long fibpl, fibp2, fib;
1f (n<3) return 1;

fibpl = fibp2=1; /% mea Bmomaveni umcna */
k=2; /* HOMep OCTAHBOPO BuGHAaueMOTO wMcTa */
do {
£ib = fibpl+fibp2; /* nacrynse umcmo */
fibp2 = fibpl: /* smina sHauene nonepemmix wucen */
£ibpl = £ib;

} while (++k!=n);
return fib;

34 mpoOCTOTOK Ta HAOYHICTIO LA dyHKUIS MoCTynaeThea pekypeneniii. Tlpore B npo-
teci po6oTH BOHA OAHOPA30BO OGUHCIIOE 3HAREHHA KOKHOIO yncha PiGonaTyi, BHACKIOK
4oro ii WBMAKOMI IHAUHO BHIIA, HiXK Y NIOMEPEAHBOT peKypeHBHOT Qyrxui. o6 Bimaymn
Pi3HHIIIO B 9aci BUKOHAHHSA IUX ABOX (yHKii, cnipoGyiire 3uaitTy 45-T¢ uncio DiGouadui
(mepenocTaune 3 YKeeN, Mo NOTPAIIAOTh Y Niana3oH JaHHX 3 THOOM long int).

Pexypcia B anropurmi Epxaina. Hapegemo me oms npaiian pexypensHoi dymkuii.
BoH2 pH3HAYEHa AR 3HAXOMKEHHA HaliGinbiuoro cninbHoro giasuuka (HCHA) aeox uimix
THCeN 3a BiTOMHM pexypcusraM MeTomoM Epkiina. Llei meton Gasyerscs Ha Tomy, mo HCJT
ABOX 1imHX qHcen 36iracTecA 3 HCI| MeHioro 3 MaX HHce i 3aARMIKY Bill ANEKHA GiNbiroro
9HCHA HA MEeHIIe.
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unsigned NSD (unsigned a, unsigned b)

if (a%b == 0) return b; /* b - HCO */
if (a < b) return NSD (b, a); /* nepecrapnenus uncen micusmm */

return NSD (b, a%b}; /* pexypcusHe sueHmeHHs uucesn */

Jlana hyHKIiA He TUTBKH JIaKOHI4HA B 3aMHCI Ta POCTA 1A YHTAHHS | po3yMiBHA. BoHa
TakoK e(eKIHBAA i 1OCTATHBO IBHIIKA, OCKITBIN PEKYPCHBHI BAKITHKH 3AiHCHIOIOThCS MHINHO,
2 rmGHHa iX BKTaneHs (Lie BIacTHBiCTh anroputMy EBKnina) ne Syrae Bemikoro. Hanprictag,
ofuncnenHs NSD(405, 1026} 3yMOBHIb BHKIMK NSD(1026, 405), a HaJi [OCALI0BHO
BHIUTHKATHMYTBCA NSD(405, 216), NSD(216, 189) i NSD(189, 27). Ocrauniii Buxmk
$yHxnii noBepHe 3naueHna 27, axe Gyae nepegake y GyHRKIi0, W0 30iHCHINA Lell BUICTHK.
Y ceoto wepry, ua $yHkis Biapasy MoBepHe oOrpUMaHE SHAYCHHSA B MONEpeHKo dyHKiifo,
OCKUTBKH BHKOHYETBCA OTIEpaTop

return NSD(b, a%b);

3BOPOTHNIA NPOLEC 3aBEPIMTLCA MIC/A NOBEPHEHHS B PyHKLIIO, AKA 3po6HiIA HaAnepmmsl
BAKIHK: NSD(405, 1026}.

XBOCTOBA TA IBOPOTHA pexypein. PexypCHBHMMM BAICTHKAMU MONHA 3aMIHITY [MK/TIFHI
npouec. [Tonamo NpUKIAK KOPOTKOT GYHKLL, NPU3HAICHOI ANIS BUBCICHHA Ha €KpaH k IO~
CTIOBHHX e/IeMEHTIB 321aHOT0 MacHBy JifCHHX 4Hcen. QYHKILA BUKODHCTOBYE PEKYPCHBRE
3BEPTAHHA 3AMICTh TPAANIIiHHOTO IYIA 37184 TAKOTO POy ONIEPATOPA IIHIUTY.

/* Bamepesma macusy pilicmux wucen */

void PrintArray (double arrf], int k}
{

if (k == 0) return; /* enemeurie Hemae */
printf ("%8.21f£", *arr); /* BuBeneHHA NEPEOro eneMeHTa */
PrintArray(arr+l, k-1); /* npoposmeHus AnA pemTu Macusy */

'V BCIX TPBOX POIMAHYTHX BHILE hYHKIHIX PEKYDPCHBHI 3BepTaHAA OyIH OCTaHHIMHA Oze-
paropamu dynxisi, Taxsii BapiaHT pexypcii Ha3uBAKOTL xeocmoguM. TIPOTE IHKOIM HOULHEO
3aCTOCYBATH iHIIy OpraHi3anito pexypcrsHoi GyHkuii. PosrnaHemo HacTynHy dyHKitito, Ska
noniHa no PrintArray (), &€ BHACHIIO0K 3MIHM HOPAIKY ONECPATOPIB POIIPYKOBYE MACHB
Y 3BOPOTHIlH TOCNIAOBHOCT] — Bifl OCTAHHBOTD EEMEHTA O TIEPUIOTO.

/* BusepeHHA MACHBY Ri¥CHMX uUWCeNn Yy 3BOPOTHOMY NODARRY */
void ReversPrint (double arr[], int k)

if (k>1)

ReversPrint(arr+l, k-1};: /* npocypanHa no macupy */
printf ("$8.21f", *arr): /* puBeneHus enmemenvis */




[image: image217.jpg]Brienenns eNeMeHTiB MaCHBY PO3MOUHETHCSA TUILKM TOMII, KoM k JopiBHIOBaTAME 1,
OTJKe arr BKasyBaTHME HA OCTaHHii eleMeHT macusy. Byne HaJpyKOBaHO uei eneMenT i
KepyBaHHs nepeiiae y BUKIHKatody hyHKik. V wil dyRKIii me 3anuImBCes He BAKOHAHHM
OCTaHHiiH oneparop, 1o APYKYE * arr, TOMy Ha eKpaH BHBOIHTECS 3HAUCHHS NEPENIOCTAHHEOI0
€IeMEHTa MACHBY i IPOJIOBIKYETHCA 3BOPOTHHIT IPOLIEC PEKYPCHBHOTO MOBEPHEHHSL.

JlBa oCTaHHI NPUKITAIH ICMOHCTPYIOTh BAX/IHB] BAACTHBOCTI PEKYPCHBHUX (yHKIii:

1) oneparopy, 3anucani mepen PeKypCHBHHM BHKIMKOM, BUKOHYIOTECA B TOMY K MO~
@ PANKY, B AKOMY BilIGyBarOTECA BHKIMKH (yHKIIIT;
2) oriepatopH, po3TalloBaHi I1C/A PEKYPCHBHOIO BUKIHKY, BUKOHYHOTHCA B 3B0POTHOMY
HOPS/KY BiJHOCHO PEKYPCHBHUX BUKIMKIB AaHOT (yHKIIT.

Kosxen BHKANK peKYPCHBHOT (YHKILT MOB'A3aHMil 31 CTBOPEHHAM OKpemoro HaGopy
napameTpiB i BHYTPIlIHIX 3MiHHKX — came X 3HAYEeHHA BUKODHCTOBYIOTECS y IPOLEC pea-
nisauii gaHoro BUKIHKY. [l 36epekeHHs JauuX, WO CTBOPIOIOTHCA Y MPOLEC] 3BepTaHH
1o yHKIiT, BUKOPHCTOBYEThCS CrielianbHa 061acTh OTIEPATHBHOT NaM’ATi, AKa HA3MBAETLCH
cmexom. OcobmuBicTh oprauizanii crexa B TOMy, IO 3AMTHCAHI B HHOTO [AHI 3YHTYIOTHCA B
NOCTIZOBHOCTI, 3BOPOTHI 10 TTOCHiAOBHOCT] iX 3anmcy (Taky GopmMy 3amucy/dHTaHHA AaHHX
e HasuBawTh LIFO — last in, first out — OCTaHHIM NPHIfLIOB, NEPIIUM BHIIOB). 3 KO-
HHM 3BePTaHHAM 110 QyHKUiH NPOrpaMu cTeK 36UIbIIYETHCA BHACIIOK 3aIACy NapaMeTpis
i BEYTpimHIX 3MiHAKX wiei GynKuii. Jani axtusisosanoi GyHkuii 36epiraloThes y cTeky 1o
MOMEHTY 3aBepiIeHHs if poGoTH, Mmic11 4Oro nam’ATh, 3ainaTa JaHUMH QYHKLIIT, 3BLTBHACTHCA.
Haiinepuioo Moe 3aBepLIMTH CBOK POGOTY Tinbky (yHKILs, Mo Oy/ia BUKIHKAHA OCTaH-
HBOK. TOMY MOC/IIOBHICTE 3BINBHEHHSA CTEKA € 3BOPOTHOIO 0 TIOPAAKY BUKIHKY (yHKuiii
y nporpami. Slkmo peanisanis neBHOi 3aa4i M0B’A3aHA 31 3HAYHOIO KiNBKICTIO PEKYPCHBHIX
3BepTanb 00 yHKuil (MpHKNasoM Moxke ciyrysari GyHKuis FibonNumb () y pasi BemHKHX
3Ha4YeHb NapaMeTpa n), TO LLIKOM iMOBIPHOIO CTaE 3arp03a NepenoBHeHAA cTeka. Dizuanmi
oBeAr cTeKa 3aNeKHTH Bifl ANapaTHO-IPOrPaMHIX 0COOGTHBOCTEI KOMN'HOTEpa i BCTAHOBIEHOT
Mozieni mam’si.

PexypcuBruii nomyx Ta imnri 3apayui. OcraHHii NpAKnan — peKypcHBHA QyHKLs A1
TIOIIYKY 3a/|aHOTO EN1EMEHTA Y MACHB] ILMX YHCENT, BIOPSAIKOBAHMX 33 3POCTAHHAM 3HAYCHS.
DynKuis NOBEPTAE BKA3IBHAK Ha 3HAN/ICHMI eneMenT (Y pasi noTpe6u iHeKe eneMeHTa MOKHa
BU3HAYHTH Uepe3 PI3HULIO ANPEC 3HARIESHOTO EIIEMEHTA i I0YATKy MacHBy) a6o NULL, AKIIQ
TAKOTO E/IEMEHTA fieMac. 3 ypaxyBaHHAM BIIOPAAKOBAHOCTI EIEMEHTIB MACHBY, 3aCTOCYEMO
IS IOUTYKY METOJ TIOJIOBHHHOTO /TinerHHs, [lepeBipnBIIM CepeIHHMIT €NEMEHT, BH3HATAEMO,
B AIKiii TIONOBHH] MACHBY: MONIOZIIII} WM CTApILIi}i — Mae GyTH PO3TALIOBAHE ITYKAHE 3HAYCHHS.
Mani aHanoriua#M YMHOM NEPEBIPIEMO TIBKH LU0 YacTHHY MacuBy. [louryk 3aBepuiyeTses,
KOITW ENEMEHT 3HaHIEeHO, a60 KOMH NepeBipeHo OCTAHHIH MOX/THBHIT €IEMEHT MACHBY.

TlopiBHsHO 3 NiHIAHAM MOLIYKOM, AKHI BUMArae MOCIiZOBHOTO MEPerisy eleMeHTiB
MacHBy (MOXIHBO, IO BCiX), MOLIYK 32 METOIOM MONOBHHHOTO AiICHHS Ja€ 3MOry 3HAYHO
3MEHILNTH KiNBKICTb onepauiif nepesipku. Y Hailripmomy BHNaAKy JiHiiHUI TOWYK BUMara-
Tume N onepauiii nopisHsHHA enemesTis, a Ginapuuii —inskn [log, N]+1, ne N — ximbkicts
€/IEMEHTIB MACHBY, & KBA/IPATHI AyXKk# [] 1NO3HAYAIOTH LNy YACTHHY YHCAA.
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int* FindElement (int nfind, int arr(], int k)

int* pel =arr+k/2; /* pxasieHux Ha cepemMMHUR eTlemenT MacHey */

=nfind) return pel; /* uncno aHahgeHo */

1) return NULL; /* macup nepepipeHo — uicra Hemae */

if (*pel>nfind) /* momyk mpomoBmyeTbcA .B niBif monomupi Macuey */
return FindElement(nfind, arr, k/2);

else /* nomyx nponoeayeTecs y npaeiit nonoeuni macuey */
return FindElement(nfind, peltl, k-k/2-1);

3BiCHO, METON MOIOBUHHOIO JiNCHHA He CKNAJHO BIATBODHTH iTepaniiino. IIpore,
OCKinpKM DIMGHHA pekypeil HaneneHoi yHKiil Ke nepesnurye [log, V], To 3acTocyBaHns
NPocToi y 3armuci Ta HaOYHOT pexypPCHBHOT GYHKLIT NinKkoM BRIIDaBIAHE.

PexypcuBRHii alTOPHTM MIBUIKOTO COPTYBAHHA X0apa, AKM HAREKHTD A0 Haibinbur
edexruBHUX METOAIB COPTYBAHAS, TEX MOB’ I3AHMIL i3 NOJIIIOM MACHBY HA JACTHHH, KOXHA 3
AKHX COPTYETHCA OKPEMO 33 THM caMuM IMpHHIHIOM [12, 24). IIporpasiHa peanisalis L-ore
ANTOPUTMY ITEPAIIITHIM METOZOM Habarato CKIAAHILIA.

IMlo6 Ginbme aisHATHCH TIPO PEKYPCilo Ta aNrOPHTMH, MIA AKHX BOHA MIOLiTbHa abo
B3arajli HeBi’€MHO NIPHTAMAHHA, PEKOMERJIYEMO 3BEPHYTHCH 10 TiTeparypH [4, 12, 14, 23]
3ayBaNHMO TiNILKH, 10 PEKYPCHBHI ANTOPHTMH TA MAXOIM LIHPOKO BHKOPHCTOBYIOTECS AN
poGoTH 3 AMHEAMITHHME CTPYKTYPaMH JIaHHX, NEPEAyCiM 3 indopManiiiHuMu AepeBaMH, 11
PO3B’A3yBaHHA KOMGIHATOPHHX 3aAa4, AIA NPOTPAMYBaHHA 3a7ad i3 rpadams, a Takox Lol
HH3KH 331124, MO HAEKaTh A0 KIACY 3a/1a4 WTYYHOTO iHTE/EKTY.

11.11. ®yHkuiT 3 HeoronowexwnMKU napameTpamm

MoBa C 1ae 3MOTY CTBODIOBATH (YHKILiT, B OTO/IOMEHH] IKHX BKA3YIOThCA HE Bei hop-
MANBHI NAPaMETPK, 8 TENEKK O a60 Aexinska novatkosux. Taxi dyHKuil Ha3IBAIOTL TAKOK
DYHKDIAMA 3i 3minnoi0 kinbkicmio (abo aminnum ckaadom) napamempis.

‘CHHTaKCHC OrOIOMEHHA GyHKILIH 31 3MIHHOKO KINBKICTIO NapamMeTpis Takmit:
mun_3snauenna_gynryil i 'a_gyriyii (ozonowenns oboe askoeux_napamempie, ...);

Y crmexy napametpis dyHKL{T TpeGa 060B’ A3K0BO OrOJIOMIYBATH OXHH 260 NeKiNsKa no9ar-
KOBHX TIAPAMETDIB (1X HASHBAKOTE 0606 A3K06UMH), TICIA NKUX 3aNACYIOTH TPHKPANKY . . .,
AKOIO IO3HAYAIOTH MOKIIMBY HasABHICTD HACTYNHHX HEOTO/IOMEHHX MapaMeTpie dyrxmil (ix
HA3HBAIOTH He0008 ASKOBUMIL).

Y pncmmkax dyHKui 3i 3MIHHOI KUILKICTIO MapaMeTpiB ciouaTky TpeGa BKaIaTH 3Ha-
YeHHA BCIX 06OB’S3KOBMX NApaMETpiB, a MICAA HAX MOXHA 3AITACATH HOBINGHY KiSbKiCTR
JIaHHX, IO 33[4I0Th HEOrONOMeHi napameTpn ¢yrxuii. Komuinarop xonTpomoe Timbkn
0OB’43K0B] (AKTHYHI MAPAMETPH, THIM AKAX BINOMI, 3 KITBKICTS | THIHK HEOTONOMIEHHX
TapameTpie KOMILIATOP He Nepesipde.
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char * QutList{char * list, ...);

TO OutList() po3rNAmaTUMETsCs AK PyHKUIA 31 SMIHHOO KiNbKIiCTIO NapaMeTpiB, Mo no-
BEPTAE BKA3IBHAK HA CHMBONBHUH PARCK. Y 38ePTAHHAX 10 uiet dyukuii, kpiM 0608’ F3K0BOTO
TIEPLIOTO NIAPAMETPA, WO OBHHEH MATH THI char *, MOXKHA BKa3yBATH IOBIIbHY KiTbKiCTh
iHmmx 3navens. Hanpuxnan, 3sepranns Mose GyTy TakAM:

pnext = OutList("3s", strl, str2, str3);

Haii6insm BigoMumu 6i6miotednnmi GyHKIIAMY 31 3MIHHOK KUIBKICTIO Ta CIIANOM
napamerpis € dpyHkuii printf() Ta scanf(), cMHCOK GOpMANLEUX MAPAMETPIB AKHX
Oro/IoNIeHo NOAIGHO JO HABEAEHOTO BHILE B OTONOIICHH] QyHKLT OutList().

Peasizania GyHKuii 3 HeoronoweHAMH napamMeTpamu GasyeTsCA Ha MeXaHizmi B3aeMonil
daxTugHnx i opManbaHx napaMerpis. Haranaemo, mo B pasi BUKIMKY dyHkuii nocminosso
OGYHCNIOIOTHCA 1 3aHOCATBCA y CTeK 3HaYeHRA ii paxTHaHux mapametpis. Skmo pyHKuUi0
OTO/IOLUEHO 3 IOBHHM CITHCKOM NIapaMeTpiB, TO NEpes SalHCOM Y CTEK KOMIILIATOp mepe-
BipA€ BIANOBIHICTD THITY KOXHOIO (AKTHHYHOTO MapaMeTpa i B pasi noTpeGH nepeTBoploe
HOTO 3HaYCHAA A0 THITY BiANOBIAHOTO GopMaTbHOro napamerpa. [ina GyHKii 3i 3MIHHHM
CKNAJI0M IapaMETPIB KORTPOJIb THITIB 3AIHCHIOETECA TUIBKH U1 0G0B’ 13KOBHX NApaMETpiB, a
3HaYCHHA HEOTONOMIECHHX NIapaMeTPiB He IEpeBipAIOTLCA. Y CTeKy 3HAYCHHA BCiX MapaMeTpiB
yHKnii po3TanIoByI0TECA NiApAn. Koxiie 3HaueHHA 3afiMac ALTAHKY Nam’aTi, BIANOBIAHY 10
PO3MIpY HOTO THITY (IONATKOBO NEPEMl 3aNHCOM Y CTEK AaHI 3 THIOM char MEPETBOPIOKOTECA
B int, a Jadi 3 THNOM float —Y THN double). OCKiMEKH (GyHKUIT 31 SMIHHEM CKIANOM
TIapaMeTpiB MOBHHHI MaTH x09a 6 0ZHH 060B’ A3KOBHIT MAPAMETD, TO MOKHA BUSHAYHTI AJIPECY
TIEPIIOTO HEOTONONUIEHOrO IAPaMeTa — Bil Gyae PO3TalIOBaHHM 32 OCTAHHIM OG0B A3KOBHM
TIapamMeTpoM, THI AKOTO, a OTXe | poamip, Bigomi. LLI0G 3BepTaTHCE KO HACTYIIHAX HEOTO-
JNOMIEHHX TIAPAMETPIR, TPeba ICBHAM YHHOM NEPEHATH B QYHKUIO X THIM 1 KIMBKICTE, WO
HACTb 3MOTY BUSHAYMTH AAPECy KOIKHOTO 3 HEOTONOWEHHX NIaPaMeTpiB.

11.11.1. BeanocepegHe 3BepTaHHA 4O HEOTONOLIEHUX
napamerpis

Tlepuni Bi $yHKNIT 3 HEOMONOWIEHAMA TAPAMETPAMH, AKE PO3IISHEMO Aani, Ga3yl0TECH
Ha CXeMi 3aITHCy B CTEK 3HaueHb (AaKTHAHMX DAPAMETPIB, IO KIACTHBA, 30KPEMa, CHCTEMI
nporpamysanHs Borland C. Tlepumum y cTek 32HOCHTECA 3HAYEHHA OCTAHHBOrO GaKTHYHOIO
napameTpa, ToMy HOro apeca Gyne naliGinbmoro (CTek 3aMOBHIOETLCA Bl BepunHy). Jani
TOC/TIAOBHO 3aHOCATBCA 3HAYEHHS BCiX iHUIMX GAKTHIHHX MapaMerpis, alipeca KOXHOIO 3
RHX Gyze MERIIOO Ha POIMIp THILY, AKiit Ma€ 3HaYEHHA IEOro Mapamerpa. Halimenmy anpecy
B OMEPATHBHIi MaM’ATi MaTHMe 3HAYEHHA NePLIOTo NapaMeTpa GyHKLi.

BHKOPHCTA€MO BIACTHBIiCTh 30€pe:KCHAA NIAPAMETPIB ¥ CTEKY 3a TIOPAAKOM 3pOCTAHHS
x anpec, woG CTBOPHTH QyHKUIIO, AKA BU3HAdae cepelHe KBaapathuue sHaverHs (CK3)
[MOBUTEHOT KiLKOCTI AifiCHAX apryMeHTiB. B oronomeHHi GyHKLIT BKa3yHOTbC 4Ba 060B’ 13-
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yHKji, Ta X — 3HAYEHHS NEPLIOTO APTYMEHTY.

R T
/* OGYHCNEeHHR CePemHbOKBANDATHYHOIO 3HAYEeHHA Habopy milicmmx wucen */
/* 3a momoMorow dymkmii 3i smimmow ximskicTo mapaMerpim */
e o
#include <stdio.h>
#include <math.h>

double Sqvall (unsigned k, double x, ... )
{
double *p, sum=0.0;

for (p=&x; k>0; k--, p+t) /* umxn cymysBaHHs xsapgpaTis uucen */
sum += *p * *p; /* wobro sum=sum+(*p)*(*p); */
return sgrt(sum);
void main(void)
double sqv, a=11.53, b=2.46;
squ=Sqvall(3, 2.8, 4.0, 6.9); /* CK3 mpnox sHaueHs */
printf("Tecr 1: CK3 = $5.21f\n", sqv);
squ=SqVall(4, a, b, a*b, a/b); /* CK3 worupeox smaueHs */
printf("Tecr 2: CK3 = $5.21f\n", sqv);
}
Pesy/ETaT BHKOHAHHA:
Tecr 1: CK3 = 8.45
Tect 2: CK3 = 31.07
Jlns MpOCYBaHHs MO HEOTONOLEHHX MiHCHHX aprymenTax y dyHkuii Sqvall()

BUKOPHCTAHO BKa3iBHHK p, AKHi MOYATKOBO OTPUMYE AAPECY NMEPIIOrO AIHCHOTO YMCHa.
Bupas p++ mpocysace 1eif BkaziBHMK Ha sizeof (double) 6aiiT, TOGTO BCTAHOBIIOE HOO

Ha 10YaTOK HACTYIHOTO MapaMeTpa hyHKii.

(OCKiTbKH THTIH HEOTONIONIEHHX IADAMETPIB HE KOHTPOJIOIOTECS | HE IIEPETBOPIOIOTHCA,
TO y BHKIHKAX JaHOi PyHKii Bci 3HageHns, ans akux obuncmoerses CK3, nosuHui

MaTH THII double (TpeGa 060B’sA3k0BO 3armcysatu 4.0, a He 4).

KimbKicTs unces, ski Tpeba OMpaIioBaTH B IOTOYHOMY BHKIMKY QyHKUii SqVall(),
TIepenaeThes B o QyHKuilo wepes if nepuii napameTp. [HIIMM MOMAPEHAM cnOCOGOM
biKcyBaHHSA KiNbKOCTI HeOGOB’ A3KOBUX NaPaMETPIB € BAKOPUCTAHHA JEAKOr0 Mapkepa (03Ha-
ku) KiHUA cnucKy aprymentis. Hactynumii Bapiant dysxuii odaucnenns CK3 sqval2 ()
CMMPAETCA HA MPHIYNIerHs, wo Bei aani, CK3 sikux obuncmioerses, GyayTs JoMaTHHMY,

TOMY POJTb MapKepa KiHLis CIHCKY TTapaMeTpiB BUKOHYE I0BIIbHE BiAl'eMHE YHCII0.
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/* O6umcnemnma CK3. Bapiamr 2 dyExnii 3 Meoronomesrnm mapaMeTpaMm */
SRR AR AT AR AR A MR A AR R REAREERARERARARRE AR RRR SRR RARRRARE R R, ]

#include <stdio.h>
#include <math.h>

double sqval2 (double x, ... }

double sum=x*x, *p=&x;
while (*++p > 0) /* poarnApnanTLCA TiNLKM OOAATHL ApryMeHTH */

sum += *p * *p; /* cymysarus xeagpaTis uncen */

return sqrt(sum);
1

void main(void)

double sqv, a = 11.53, b=2.46:

sqv = SqVal2(3, 2.8, 4.0, 6.9, -1.0); /* CK3 TppoOX 3HaueHb */
printf("Tecr 3: CK3 = $5.21f\n", sqv);
sqv = SqVal2(4, a, b, a*b, a/b, -0.5); /* CK3 yoTMpLOX 3HaueHe */

printf("Tect 4: CK3 = %5.21f\n", sqv};

Pe3yasTar BUKOHAHHA:

TecT 3: CK3 = 8.45
Tect 4: CK3 = 31.07

B 060X po3rmiaHyTHX (YHKIIAX BCi HEOMONOMEH] MapaMeTPH MAIK €IMHMIi BCTAaHOBIEHHI
Tun. TIpore 4acto Tpeba 3a6¢3Me4HTH ONPALIOBAHEA HEOTOIOMEHHX NaPaMETPIB 3 PisHHMH
THOAMH. Y UbOMY BHIAAKY HEOOXIAHO AKMMOCH CrIOcoGOM nepedatd y GyHKUIO THI KOX-
HOTO NapameTpa, o6 3abesmedntn MOXIMBICTL KOPEKTHO BH3HAYATH afPECH NAPaMETPiB
y crexy, OyHKUii printf() Ta scanf() m1a miel MeTH BHKOPHCTOBYIOTb 0GOB’ 13KOBMI
TiapaMeTp — pAnok Gopmaty, criemudikanii AKOro BU3HAYAITS KUTbKICTE i THIH BCIX HACTYIHUX
napamerpis. ¥ TpeTsomy BapianTi Gynkuii oGuncnenna CK3 Sqval3 () (i TekcT HaBeneHo
B HACTYNHOMY naparpadi) BUkopHcTano noAiGHuHit npuHiioM: nepiumm cepe NapaMeTpis, wo
TepenaioTses Y hyHKINIIO, BKa3yeThCA CHMBONBHUHA PAIOK, KOKHA JTEPa AKOTO 33]1a€ THII
BiMOBiAHOTO HEQTOMOMIEHOTO APTYMEHTY.

11.11.2. Makpo3sacobu ans poGoTH 3 HeoronoweHUMH
napameTpamu

Y npoueci BASHAYEHHA aAPEC HEOTONOMICHUX [apaMeTpie y GyHKIISX Sqvall() Ta
$gVal2 () BHKOPHCTOBYBAIACH BAACTHBICTS TIOCNiKOBHOTO POIMIILIEHHS TAPAMETPIB Y CTEKY
32 TIOPANKOM 3POCTAHHA afpec. Alle Taka CXeMa 3GePEeNEHHA TapaMeTpiB GYHKLIT, koms
OCTAHHIM 3aHOCHTECA Y CTeK NEpuniii rapaMeTp, He 0608’ 13x082. ToMy B CHCTEMAX NPOTpaMy-
BAHHS, ODIEHTOBAHMX Ha IHILY Opranizaiio 36epexeH A JAHNX, i byHKUII GynyTs XuGHKMM,
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<stdarg.h>, aKi 3a6e3neuyioTh NPOCTHIT FOCTYN KO HEOTONOLIEHHX NAPaMETPiB QyHKLLii,
He3aNekHUi Bill KOHKPETHOI MPOrPaMHO-anapaTHOi Oprani3aljii 36epeKeHHs mapaMeTpis.
BukopHCTaHHA CTRHIAPTHHX (YHKLiH-MaKPOCIB rapanTye MOGLIbHICT KOPHCTYBALBKUX
yHKIiH 31 3SMIHHEM CKJIaioM [1apaMeTpiB.

OcroBHHX (yHKIIH-MaKpOCiB, BH3HAYEHHX y <stdarg.h>, Tpu:

void va_start (va_list parg, ocmawnii_napamemp );
mun va_arg (va_list parg, mun);

void va_end (va_list parg);

Topsnok po6oTy 3 uHMH Makpocamu HacTynHuil. Y yHKuii 3i 3MIHHHM cxTagoM ma-
PpameTpiB Tpeba OroJIOCHTH CrielianbHuii BKA3iBHUK 3 TANOM va_list, skuii Hanani Gyne
BHKOPHCTOBYBATHCh [IA 3BEPTAHHA 110 HeobOB A3koBHX Napamerpis. Leii BrasiBHuK BeTa-
HOBJTIOETHCA Ha MEPILLHii HEOTOOLICHHH NaPaMeTp Yepes 3BepranH 10 (yHKIii-Makpoca:

va_start (exasienux, ocmanniii_o6os’sskosuii_napamemp ) ;

TYT OPYTHM apryMEHTOM BKa3y€ThCs iM 'l OCTAHHBOTO 3 000B’ A3K0BHX NapameTpi. Y npoueci
OTpaN}OBAHHA HEOTOJOIIEHHX NAPaMeTPiB BUKOPHCTORYIOTE (DyHKLIi10-MaKpoc

mun_napamempa va_arg (exasignux, mun);

110 NOBEPTAE 3HAYEHHA HEOTOJOUIEHOTO NapameTpa, apecy AKOro B JaHMil MOMEHT
36epirae exazienux, skuit Mae THI va_list. Jipyruii apryment va_arg() — mun 3anae
THI [IOTOYHOTO HEOTOJIOWEHOTO Napamerpa. Bin Mae GyTn abo cranpapTHUM KNHOHOBHM
cnoBoM: int, double, char * TomE, 360 NONEPETHBO 3a1CKIAPOBAHAM KOPUCTYBALLKUM
HaiiMeHyBaHHAM THILY. [Tic;11 KOXHOTO 3BePTaHHs 10 HEOTONIOLICHOTO NAPAMETPa 6KAZIBHUK
aBTOMATHYHO MEPEeCYBAEThCA HA HACTYNMHHUi napamerp. Sk i B monepeanix npukmamax,
Tpea BCTaHOBMWTH NeBHRAH cnoci6 obMexenns KinbkocTi napamerpis. Konw ei napamerpu
OMpanbOBaHO, IIEPE/ TIOBEPHEHHAM i3 (yHKIIT BUKIHKAIOTh MaKpoC

va_end (6xazigHux);

AKuii HeOGXiTHMI /1% KOPEKTHOrO 3aBEPLICHHA POGOTH 3 HEOrONOLICHUMH TAPAMETPAMH.

TIpoimIoCTpy€EMO BHKOPHCTAHHS OMHCAHAX (YHKIiH-MAaKPOCIB NPHKIAIOM TPETEOTO
BapianTa ¢ynkuii oGancnenns CK3, B sxomy nepenbaueHo, WO HEOrONOWEH] nApaMeTpR
MOXYTb MaTH Pi3Hi THIIH. THI KOXKHOTO apryMERTY 33/1a€ThCA BiINOBITHOIO NITEPOIO Y PAAKY
THmisauii: i —int, 1-long, d—double. Panok cumBoNiB Tumi3auii types — eaunnit
ofoB A3K0BHI napamerp dyHKuii SqVal3().

e L T
/* Obwmcnemus CK3. BapiawT 3 dymxuii 3 meoronowemwma: mapamMerpamu - */
/* BHXODHCTAHHA CTAHJADTHEX Maxpocis <stdarg.h> */
JEREERE IR R KA KA KA RERAARRA SRS REAERAREAR AR AR E AR RE AR AR AR ARE AR AR R/
#include <stdio.h>

#include <math.h>

#include <stdarg.h>
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{
double sum=0, dn;

int in; long ln;
char *pt=types;

va_list parg; /% BKasiBHWX Ha CUMCOK HEOTOTONERHX napameTpis */
va_gtart (parg, types); /* nouarox po6oTH 3 napameTpamu */
while (*pt!='\0') { /* unkn oo paAxy cneuwdikauif */
switch (* pt) { /* euaHauveHHA THRy napameTpa */
case in=va_arg(parg. int);
sum double)in*in; break;
case 'l': ln=va_arg(parg, long);
sum+= {(double)ln*ln; break;
case 'd': dneva_arg(parg, decuble);
sum+=dn*dn;
}
ph++;
va_end (parg); /* sapepmenta poGoT# @ napamerpamu */

return sqrt(sum};
int main(veid)

double sqv, a=11.53;

int k = 5;

long g = 7;
sqv = SqVal3("iidi*, 8, 4, 6.9, 11); /* CK3 wormpnox anauess */
printf("Tecr 5: CK3 = $5.21f\n", sqv);
sqv = SqVal3("dlild", a, g, k, 2*g, a/k); /* CK3 n’aru sHavens */
printf("Tecr 6: CK3 = %5.21£\n", sqv);
return 0;

Pesynbrar BHKOHAHHA:

Tecr 5: CK3 = 15.77
Tect 6: CK3 = 20.21

E?] 3anuTaHusa Ta 3aBAAHHA ANIA CAMOKOHTPONIO

1. Slke npusnagentis ¢pymkuii y C-nporpamax?

2. Slka cTpyKTypa 3aronobka dynxuii? Sk oronouryioTsea hopMaibHi napaMerpx GyHKii? ke
3HAUEHHA MOWKE NOBEPTATH dyHKia?

3. Illo Taxe npotoTun QyHKUI? VY AKNX BHIAAKAX 3aCTOCOBYIOTH MpoTOTHRH GyBKuUil? Jle
PO3MillTyIoTh MPSTOTHNH GYHKIiH B Iporpami?
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void ChgFst (double a, b; int k);

{
a = (a>b) ? b/k : b*k;
return a

}

. Sk 3BepraoThea a0 dyHkuil? Yn Tpeba yaromkysaTh dakrTHuni mapameTpu (yHxuii 3
opmansruMu? SKuil Mexatism ix B3aeMonil?

6. Sk MOMKHa HIOBEPHYTH 3 GYHKLIT ASKiNbKa PisSHHX 3Ha4CHB?

. Sk oronouryroThea hopmanbai napaMeTpH dyHKiLii, yepes si Gyae 3MIACHIOBATHC 3BEPTaHHA
JIO MacHBiB 360 CHMBONLENX PAIKIB?

. OyHKuis nosuAHA QopMyBaTH HOBHIT CHMBONEHMI PAAOK. SIK MepeRaTH Ueil PAAOK Y BAKIH-
xaroqy dynxuilo? Ske 3HaueHHA HalgacTime NOBEPTAIOTH Taki GyHKNii?

. Sk Aami HA3MBAIOT TAPAMETPAMH KOMAH/IHOTO PAIKa? SIKMM IHHOM MOXHA 3BEDTATHCD 0
Hux y C-mporpamax?

10.Y mporpami Tpe6a pospoSuti GyHKnilo, aKa Gyie ONpalbORYBATH NOYEProBO ABi MATPHI,
OTONOEH] TaK:

float matrl{25][NC], matr2[40]([NC];

SKi 3 OIAHIX HIDKYE OTONOLIEHE BIATIOBITHOMO (hOPMANEHOTO NapaMeTpa GyHKILI OnpalioBaHHs
MaTpHLUB NPaBHTbHI?

1) float m[1{) 2) float *m[NC]
3) float (*m)[NC] 4) float (*m)(]
5) float **m 6) f£loat m[][NC)

11. Yn MoxyTe cTpyKrypH GyTd mapamerpamu GyHkuii? Un MoxHa moBepTarH i3 Qymkuil ity
cTpyktypy? SKi cnocobu onpalioBaHEA CTPYKTYP Y DYHKIiAX HaHGLTBIN edekTHBRI?

12. Sk oronomyeThea BKa3iBHHK Ha Qynknio? Ski 3HaveHHA MokHa oMy npuceotoBarn? Je
34CTOCOBYIOTh BKA3{BHHKH Ha QyHK1i0?

13. TIporotnn $pymkuii Test() y nporpami orofolIeHo Tak:
int Test (int k, int (*q)(char*)};

110 Moxe 6yTH APYTHM TIapaMeTPOM ¥ BHKIMKAX fakoi PyHKuii?

14. SIx SMIHUTECA TIPOTOTHI PyHKUIT Test () i3 .13, AKmo B Mporpami nepes HUM BBECTH e~
KIApanio:
typedef int Tfun (char *);

15. 38ar09m Aexnapauiio T£un, IPOYHTAHTE T2 MOACHITS HACTYIIH] OFONOIICHES:
1) Tfun =*£l1, *£2, newfn;
2) Tfun* fset[10];
3) Tfun* ResFun (int n);
4) int ContrDat (Tfun* funcl, Tfun* func2);

16. SIki hyHKUIT HA3HBAIOTS PEKYPCHBHUMH? Y 4OMY NIEpEBarH i HenolliK: pexypeHBHHX QyHKuiH?

1llo Take XBOCTOBA T2 IBOPOTHA PEKYPCiA, MMM BIADISHACTLCA PE3YTETAT 3ACTOCYBAHHA 1HX
JZIBOX BRAIB peKypeii?




[image: image225.png]1'7. JIx oronouryoTbes GyHKINT 31 3MIHHAM CKJIAA0M MapaMeTpiB? Sk BUIHAYaIOTs pealbHy Kifb-
KIiCTb | THTIM TapaMeTpiB y peanizaltiax TakuX GYHKUIA? Sk 3BEPTAIOTBCA A0 HEOTONOMEHHX.
TapaMeTpiB y Tii GyHKLiT?

18. Sxe MpH3BaYEHHA MaKpPO3acoGiB 3aronoBHOro daiina <stdarg.h>?

Ans HaseneHux HYKHE 3anaq 3anporpaMyiTe sianosiaui oyrkuil Ta nepesipre
TX NPABUMBHICTL Ha PisHNX TecToBMX HaGopax akTUiHUX NapaMeTpiB

19. PospotuTu (ynxiito, napaMeTpaMu sKoi € Ipa Uimux 4ucna. OYHKIIA NOBUHHAA IOBEPTATH
HaCTKy Bill IUTEHHA GIbIIOTO 3 LIMX YHUCEN Ha MeHIle.

20. PospoGutn pyHKuil0, AXa NEpeBipse, MH 3aNanHii Pik € BACOKOCHHM. [TioKasKa: BHCOKOCHAMMU
(o MaroTk 29 [HIB Y MOTOMY) BBAXAKTECA POKH, AKi LINOUHCIIOBO AUIATLCA HA 4, 33 BH-
HATKOM THX, INO AinATecA Ha 100, oxpiM kpatrux o 400 (1900 p. — HeBucoKoCcHHIH, 2000 p. —
BHCOKOCHHIH).

21. Pospobuty ¢yHKuiio, sKa IMiHIOE IBAYEHHS NBOX 3ATAHKX MilicHI sMiHENX. [lepima sMinna
TIOBHHHA OTPHMATH 3HAYEHHS CYMH [IOYATKOBHX JIAHUX, 3 APYra — SHAUEHHA iX pisHHLI.

22. PospobnTa dyHKuito, ska BUAANAE 31 301aHOTO CHMBONBHOMO pAAKa Bei kdposi cumBoim i
TIOBEPTAE KUIBKICTL BRIANCHHX THP.

23. Pospobuty QynKIito, Aka 06aHCII0E CKAPHHIT IOBYTOK IBOX BEKTODIB ACHMX YHCEN, WO
MalOTh OIHAKOBY POIMIPHICTE.

24. PospoGutH QyHKIIIO, 9xa BHAINAE 31 337IAHOTO PEYEHRA | BUBOAMTH HA EKpaH yci cnosa, B
AKHX 3yCTPIYAcTLCA MOXBOECHHA JliTepH (Hanpukian, Lum).
25. Po3poGHTH QYHKILIO, AKa GOPMYE CHMBONBHYT PALOK, IO BIANOBIAAE ABIKOBOMY KOy 33~
aHOTO JIOBIOTO LLINIOr0 6e33HAKOBOTO YKCNa,
26. Po3poGury QyHKiI0, ka GopMye KBAAPATHY MATPHINIO POIMIPHICTIO NXN, 3aNOBHEHY OCTIOB-
HICTIO HATypanbHUX uMCelL: 1,2,3,... N2, posramosaunx y popmi cripami, Hpuknan ans N=5:
1 2 3 45
16 17 18 19 6
15 24 25 20 7
14 23 22 21 8
13 12 11 10 9

27. Po3pobut dyHKLIIO, KA COPTYE MaCHB AIfICHHX HHCEN 33 TOPAXKOM 3POCTAHHA 3HAYEHE
eneMenTiB. BukopucTosyioun pospobneny ¢YHKIi, BIOPSAKYBATH KOXeEH PAIOK 3a4aHOT
NPAMOKYTHOT MaTPHIL.

28. Po3poGuTy pekypcuBHHii BapiaHT QYHKIi NiIHECCHHES 33aHOTO AiHICHOTO apryMeHTy No
LiNOro CTeNeHA.

29. JonopauTy dyHKniio 3 m. 28 Tax, moG BoHa peariypana T.38.“iHAlicEKHi METOR” NiMBeCceHHs
RO cTenens:
1 Axmo 17 = 0;

(x"'%)?, auwo n napHe;
x(x"?)?, sxwo n wenapwe.

30. PoapobuTi (yHKUiio 3 HEONONOWIEHNMHE NAPAMETPAMH, Ka BH3HAYAE i MOBEPTAE IHAMEHHA
HaiiMEHILOrO 3i CBOIX LIIOMMCIOBHX APTYMEHTIB, KiNBKICTb SKHX BKA3IYETHCA Y LEPLIOMY
napamerpi yHkuii,
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KNACU NAM’ATI AHUX

Y usomy po3aini

MoHATTA KNacy nam'sTi, Yacy icHyBaHHA Ta oBnacTi enaumocTi 06'exTis Nporpamm
Knacudikauis o6'ekTie aa YacoM icHypaHHs Ta oBNacTio BUAMMOCTI
noGansHi Ta noxanbHi 3Mik

obnacts Ix O, aBTOMaTINHE Hilianisaur

D e 0O

Bnnme cneuwndikatopis auto, register, static Ta extern Ha uac icHy-
BaHHA Ta 0BNacTb BUAMMOCTI NOKANBHINX 3MIHHMX

D

Cneyudikatopy Knacie nam'sTi rodaneHux aMiHHAX

o

O6nacre euaumMocTi o6'exTip y pasi Garatodainosmx nporpam
Q CTBOpeHHA NPOEKTIB Nporpam

12.1. Knac nam’saTi, yac icHyBaHHs Ta BUAUMICTL
o6’ekra

KoxeH 0f’exr mporpamu (3MiHHa, KOHCTaHTa, GYHKLIA) Ma€ CBIl THN i KITAC MaM AT,
31k Bke 3a3HAYAIOCH, Mun BU3HAYAE 0OCAT 1aM’sTi, Skuil BUAINAETECA AA AaHOTO 06’ €KTa,
i onepanii, 10 MOXYTh BUKOHYBATHCH Han 06’ exrom, Krac nam ami 3aj1a€ Micue po3Tanry-
BaHHA 06’€KTA B ONMEPATUBHIA 1AM ATI T2 BCTAHOBIIOE JVIA HBOTO ¥ac icHy8awHa, ToGTo
4ac, MPOTATOM AKOTO 06’€KT 36GepiracTbea B ONEPaTHRHIM Mam’sTi, i ofracme eudumocmi,
AKA BA3HAYAE Ty YACTHHY [POTPaMH, /I MOXHA BUKODHCTOBYBATH neit 06 ekT. Ha pimMimy
Bixt Ty, AKKHH y C-nporpamax 3aBxmu Tpe6a 3a/1aBaTH SBHO, KJIAC MaM ATi MOYKHA SBHO HE
BKA3YBATH, TO/i BiH BCTAHOBMIOETHCA KOMITIATOPOM aBTOMATHYHO 3a MiCLEM OFOOMCHHA
o6’exta B nporpami. B ycix HaBeieHHX paHilic IPOrpaMaX BHKOPUCTOBYBANOCH ABTOMATHIHE
BCTAHOBJCHHS KIaCy TaM’siTi,

Knacudikania 06°exris 32 wacoM icHyBanus Ta obracTio BHAHMocTi. 32 yacoMm
iCHyBaHHA (34CTO FOBOPATE: WACOM HCummA) 06°€KTH NONINAIOTH HA TPH FPYTH:
o zrobanski (860 cmamuyni)— Ui 06’€KTH iCHYIOTE NPOTATOM YCROTO YaCy BUKOHAHHA IPo-
Tpamit;
© ROKQAbHI —TIaM’ATh 1A TAKHX 06°EKTIB BRUINAETLCA 3 BXOAOM Y 610K, Jie BOHH OrooimeHi;




[image: image227.png]KOITH 3 33BCPLIYETHCST BHKOHAHHA GNIOKY, 11i 06’ €KTH CTAIOTh KeBH3HAYEHHMH, a NaM ' ATh,
AKY BOHH 3aiiMaiTy, BBAKAETECA BITHHOIO;

® Qunamivki — MaM’STh IJIA TaKUX 0G’€KTIiB BUAUAETECA i 3BUIBHACTECA 3a BiANOBIANOO
BHMOT0I0 MIPOrPaMH.

TnoBamsni Ta cTarmumi fani 36epiraloThes B OKpeMii 061acTi omeparHBHOT nam’ i, AKXy
B CHCTEMAX 3 CCTMEHTHOIO OPTaHi3aLlielo NaM’aTi HA3MBAIOTE CE2MENIMOM OGHHX; TIOKATbHI
JZaRi 36epiraloTses B 0GIACTI TaM’ AT, IO HA3HBAETHCA CrIEKoM; a \MHAMIYHI AaHi — B oGnacti
HaM’sTi, MO NiALArac TUHAMIMHOMY POSNOALLY (0COBIMBOCT] BHKOPHCTAHHSA AMHAMITHOT
naM’Ti 1st 36EPEREHHA TAHAX NPOTPAMH POSTLAHEMO B HACTYITHHX POIIIax).

Knacu nam’ati 06°ekTie 1os’s13aui 3 TOHATTAM npozpamuozo Groxy. Brokom y C sea-
AETHCA TiTO QYHKIIT, 2 TAKOK KOXKHA BHYTPIILIHA IPYNa ONHCIB T3 ONepaTopis y Girypumx
myxKax. 3a MpaBHIaMH 3aMOBIYBAHHA 3MIHHI, OIMCaHi BCepenuHi 610Ky, Ta dopMaNbHi
napamerpy GyHKIiH MAKOTB JTOKAIBHHIA 9aC iCHYBaRHS, a 3MiHHI, ONIHCaH] 30BHi BCIX GNOKiB,
T06TO Misk QyHKUIAME MaloTs moGansHui 9ac icayBanHA. BiAnoBixHO roBOPATE Mpo 6ry-
mpiui (TOKambHI) T2 308niuni ((M0GATbHI) OTOOMEHHS 06’ €KTIB NPOTrPaMH.

@ynxuii B C-nporpaMax MOXA2 ONMCYBATH TIILKHM HA 30BHIIHBOMY piBHi, TOMY Bei
byHKLIT MaroTs TI0GANEE Yac iCHYBIHHA,

3a ofnactio BuauMocti (abo obnacmio Oif) 06’ €KTH TAKOX MIMATH Ha TPH TPYNH:

* 2706anbHi — BUIAMI B MeXaX yCiel nporpami;
© wacmioeo 2106aabki — BUONMI B MEXaX OJHOTO IPOTPaMHOTO darina;
© okaneni — BUARMI B 6honi, e OTONOMmERo AaHuit 06’ €KT.

OG6nacTs Afi M06aNLHAX | NOKATEREHX IMiNHKX, lepeBakHO GUTBIIICTS SMIRHHX MIPO-
Tpamu Mae FOKANbHUH 9ac iCHYBaHHS Ta JOKAJIbHY BHAMMICTS, 4 IIOGAIEHAMH OTONOUIYIOTS
TUIEKH OKpeMi 3MiHHi, NPU3HAYEH] A4 CLUTLHOTO BUKOPHUCTaHHA. JifoTh Taki NpaBHIIa:
 3MiHHi, Oronowexni B 30BRININEOMY PiBHi (Mix dyHKLIAMH), YacTkoBO M0oGansHi ~ 06-
TIacTIO X Aif € YaCTHHA MPOTPaMH BiX TOSKH OTONOWEHRS IO KiHuA daiina;
3MiHHI, OrOJOIICHI Ha BHYTPIlIHLOMY DiBHI (BCepesuAi nporpaMHoro Gioky), a Takox
dopmanehi napaMerpy ynkuiii MaoTs 061aCTh Ail BiA TOYKM OTONOWICHHA A0 KiHLA
dynxuii (Gnoxy);
3MiHHI, IO € mapaMeTpamy poroTHiy GyHKNi, BAAMMI TINbKH B MEXaX LLOTO Opo-
ToTHITY;

AKING iM’ st BHYTPIMIHBO] 3MIiHHOT 36Ira€ThCs 3 iMEHEM AKOTOCH 30BHIMHEOTO 06'€KTa, TO B
Mexax Uboro 610Ky BHYTpinisa aMinHa “3aKpuBac” 30BHIlIHIH 06°€KT, a 3a Mexamu Gnoky
Aif 30BHIMLABLOTO 06’ €KTa BiAHOBTIOETECA;

KNTa¢ NaM’ATi 3MiHHHX MOXHA BCTAHOBHTH SIBHO, BHKODHCTOBYIOMH BiIMOBiAHI crienmdi-
KaTOpH KNaciB mam’ai,

Bei moGassHi Ta CTATHYHI 3MiHHI ABTOMATHYHO THIHATI3YIOTECS HYIbOBHMHE 3HAYESH~
HAMH, 2 JUIA NOKATBANX 3MIHHHX aBTOMATHYHa iHilljami3auis He BUKOHYETbCA,

TIpoimocTpyeMo ckasaHe Ha APHKITAAL 3MIHHIX NPOTPaMH, AKa GOpMye MacHB i3 Linux

BUIMAZKOBHX TPHLM(PPOBHX THCEN, KOKHE 3 AKHX MICTHTB UNdpy 5. TloscHeHns HaBeaeMO
IICHs TEKCTY MPOrPaMH.
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/* WODMYDAHHA MACHBY BMIARKORHX TDHMNDDOBUX WHCEN, %/
/* Komme 3 ARKMX MicTETH MDY 5 */
JERERRE AR RS AR RARAREAIEEERE IR IR AR A AR IR XA A ]
#include <stdio.h>
#include <stdlib.h>

#define MAX 30 /* uaxcumampHa posMipHicTs Macuey
unsigned a[MAX]; /* MacHP BUNAnNXOBMX WMCEn
int n=10; /* sapana xinexicrs eneuentis
void CreateArray (void): /* nporvorunu §yHKuis

void PrintArray (void);
int Contains5 (unsigned n};
int main (void)

CreateArray(); /* crsopesua Macusy uuces
PrintArray(); /* BHBENEHHA CTBOPEHOrO MacUBy
return 0;

void CreateArray (void) /* gyuxuim $opmysanus macusy */

(

int i=0; /* we iminianisyersca aBToMaTHuMO
randomize();
while (i<n) { /* seepramsa go rnobansHoro n
unsigned n; /* eHyrpigna ominsa Gmoxy
n=100+random{900}; /* renepypasHa TPHUM$POBOTO WHCna
1f (Contains5(n)) /* y uveni e uudpa 5
afit++]=n; /* sanuc umcna B macup

3
int Containe5 (unsigned a) /* gyHxuia nepesipxu uugp umcna */

if (a$10=~=5 || a/10%10==5 || a/100==5)
return 1;

else
return 0;

void PrintArray (void) /% gyrxuin susenemas Macusy */

{
int §;

printf ("\n\t\t CPopmoBaHMR MacHB:\Nn");
for (i=0; i<n; i++)
printf ("$5d", alil);

TIpukian BUKOHAHHS:

CPOPMOBaRHMI MACHB:
358 599 456 135 715 656 559 285 517 895

*/
*/
*/

*/
*/




[image: image229.png]Y nporpami BEXOPHCTAHO ABi IIoOANBHI 3MiKHI: iM’S MacKBy a Ta KiIbKicTh Horo
enemenTis n. Lli aMinui nocTynHi B yeix gyHKIIAX, Nepen AKHMH BOHH ONUCaHI, 30KpeMa
ix onpauboByoTs dyHKUii CreateArray() Ta PrintArray().

3 onHoro Goky, 06MiR ZaHUMH Yepe3 rioGanbHi 3MiHHI 3pyaHRit, 60 Aae 3MOry 3MeR-

m TIHTH KiIGKICTh IapaMeTpis GYHKLIH i YHUKHYTH 3alHCy B CTeK KOMiH pakruanmx
aprymenria, 3 jamoro 60Ky, 3acTOCYBaHHA MIOGAILHAX 3MIHHEX poGHTb (yHxuii
MeEHIll YHiBepCanbHUMH i 36iNBIIYE 3arposy BUHUKHEHHS TOMHIIOK, OCKIfbKH 3HA-
YeHHA IOGANBHIX 3MIHHHX MOXYTb OyTH 3MiHeH] 3 KOKHOI Touku nporpamu. Tomy
AOLWIBHO IMoGanbRHMH POGHTH TUTBKH Ti 3MIHHI, 0CTYITy A0 AKX BHMAra€ GimbmicTs
ynHxmid nporpamu.

Tenep poarmaHeMo 0COGNHBOCT] BUKOPHCTAHHS NOKATTBHHX 3MiHABX. O6nnsi dyHKuil
CreateArray() Ta PrintArray() MpalioiOTh 3i 3MIHHHMY, MO MaoTh iM’s 1. [Ipote
Ui ABi 3MiHHI TIOBHICTIO He3aJIeXHi, KOXHA 3 HUX CTBOPIOCTECA OKPEMO Ta ICHYE TUILKH 1A
Yac BHKOHanHs CBoei (ymruii. Kpim 1, dyHxnis CreateArray() BHKOPHCTOBYE OKaAb-
Hy 3MiHHY n, OroJICIIEHY BCepeamHi 610Ky oneparopa while, — ii BBeAEHO cneLiambHO,
1Wob npofeMOHCTpYBaTH OGNacTh Aii 3MIHHEX. Y BCIX ONEPATOPAX B MENAX LLOTO GNOKY
BHKOPHCTOBYETHCA 3HAYEHHA JIOKaNbHOT 3MIHHOI n, a 30BHiI GNOKyY, 30KpeMa B nepesipui
YMOBK i<n, BIAHOBIIOETHCA Aif robansnoi sMinnoi n. Kpim usoro, iM™s n mae dop-
ManbHHit mapamerp y npotorumi GyHKMii ContainsS (), ane oGmacts #oro mif obmMexeHa
JaHEM MPOTOTHNOM. B caMomy onnci yHKuii Contains5() sianosimuui q;opManLHnu
TIapaMeTp Mae iM’a a, Wo 36iracTecs 3 iMeHeM MIOGAIBHONO MackBy. TOMY BCepemHi I

yHKNil die TLTBKK MOKANBHA 3MiHHA a, AKA 3aKPHBAE AOCTYN IO IIoGANbHOrO MacHBy 3
THM CaMMM iMeHeM.

12.2. CneundpikaTopm knacis nam’aTi

Stkmno B onuci 3MiHHOI ciewxbikatop Kiacy naM’aTi BIICYTHIM, To Kiac mam’sTi Takoi
3MiHHO} BCTAHORMIOETHCA 32 NPaBHIAMH 32MOBYYBAHHA. 3a3BHYali cnerdikaToph 3acToco-
BYHOTb TLNBKY TOZi, KOJIH MOTPIGHO 3MIHHTH CTARKAPTHMIA K1ac nam’ati 06’ekra. B orono-
WEeHHAX IMIHHMX CTIenAikaTop Kiracy MaM’aTi BKA3YIOTh MIEPIHM CIOBOM:

creyudikamop_rkracy_nam'smi mun  is’a_3minuot

Mosa C mae 4oTHpH cnenudikaropn knacis mam’aTi: auto, register, static
Ta extern, BCi BOHH HATIEKATH JI0 3ape3ePBOBAHHX ciB. Brums cnenndikatopis Ha obnacts
BUAMMOCTI T2 YaC iCHYBAHHA TOKANLHHX 1 IIOGATBHIX 3MIHHHX Pi3HHIL.

Cnenpndikaropn HOKATLHHX 3MINHAX. B OTONOMICRHAX NOKANEHHX IMIHHUX MOXKHA
BHKOPHCTOBYBATH KOXKEH 3 HA3BAHHX YOTHPROX criewndixaropis (tabn. 12.1). 3a 3amoBuy-
BaHHAM TAKHM 3MiHHNM TIPHCBOIOETHCA KJIAC TIaM’ ATl auto i Bouu 36epiratoThea B 06nacti
CTeKa, BUALICHOTO U1 NPOrPaMH B ONICPATHBRIl naM’sTi.

Creupdikarop register N0YaTKOBO NPH3HAYABCA TUNEKM AVIA 3MIHHHX 3 THIIOM int.
Bin BKasyBaB, 110 38 HAABHOCTI BIIFHOTO CHCTEMHOFO PeTicrpa, 3MiHHY caiip 30epiratit B
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Cneundikatopu knacis nam'ati

3acrocysanns
Yac ObGaacte

Creungi- 3 Asromarnuna
KaTop Knac nam’si rao6ansui | icHyBaHHR i ininianizanis
Iminmi :
auto ABTOMATHUHHI TaK Hi MOKANBHMA | NOKATbHA BIOCYTHS
register |perictpoBuit TaK Hi JIOKANBHHHA | JIOKATBHA BIACYTHS
nokanbHa / | ool
static CTATHIHHIH TaK TaK mIoBaNbHMH | 4aCTKOBO- '""Saj“g:““
mobanska Y
P .| €acTkomo- | imiuiamisauiz
extern |3oBHilmiK TaK Tak ToGanbHui _moGanska | sabopokena

pericTpi mpolecopa, a He B ONepaTHBHIi nam’sti, AK iHwi 06’€KTH. 3acTOCYBaHHA pericTpis
A€ 3MOTY iCTOTHO CKOPOTHTH Yac 3BEPTaHHA [0 3MIHHHX, TOMY PETiCTPOBHI K/IAaC HANAKOTE
THM 3MIHHHM, K| HaiiGiIblIe BIUIHBAIOTS HA 3araNbHy HIBHAKONIX nporpamu. OcKinbku
KinbKiCTh CHCTEMHHX PericTpis Komi'loTepa o6Mekena, TO 3 BiICYTHOCTI BiNbHUX perict-
piB 3MiHHA 3 KNACOM NaM’aTi register Gyhe ONPaubOBYBATHCEH SK 3BHYAWHA JOKATHHA
3MiHHA 3 KJTACOM naM’aTi auto.

Crangapti C-89 i C-99 posumpunn BusHaueHns cnenndikaropa register. Temep
BiH MOXe 3aCTOCOBYBATHCb [0 3MiHHHX Pi3HHX THIIIB i 03HAYAE, 1O JOCTYI JI0 [IAX 3MIHHMX
noByHeH GyTH HACTINBKY IBU/KHM, HACKLTBKH Lie MOXTHBO. Bee ik npakTiuHo HaiGinbumit
BUrpAlll J1a€ 3aCTOCYBAHHSA PETICTPOBOTO KIIACY /0 WIOHHCIOBUX 3MIHHAX, 60 KOMTImITOP
MOXe He TIi{TPHMYBATH 3aC00iB ONTUMI3aLii WBHIKOIT A/ JAHHX {HIMX THIIB.

Hasenemo nprkian gyskuii ninHecenns AiHCHOO YMCHa 10 HANOTO CTENeRs, B AKii
OCHOBA, TOKA3HHK CTeNeHs Ta J0GyTOK OroOLIyIOThCS K PETiCTPOBI 3MiHHi.

/* dymxuis migsecemsa milicHoro wmcnma fo minoro cremems */

double IntPwr (register double base, register int exp)

register double res;
for (res=1.0; exp>0; exp--
res *=base;
return res;

Harazaemo, 10 0 PericTpoBHX 3MIHHHX HE MOXKHA 32CTOCOBYBATH ONEPALil0 BIATTA
anpecy &. SIKINO MeBHa 3MiHHA 36ePiracThCA B CHCTEMHOMY PericTpi, To if anpeca BBaxa-
€THCA HEO3HAYEHOKO.

3acTocysaHns cneuudikaropa static 0 JTOKATbHUX 3MIHHHX 3MIiHIOE HaC iCHYBaHHA
X 3MiHHEKX. CTaTHYHi 3MiHH] iCHYIOTB IPOTATOM YChOTO HACY BHKOHAHHA IPOrPaMH, NpoTe
obnacrio ix Aii 3anMmaeTsCA TOM GIOK, B SKOMY BOHH OTOJIOIIEHi.

Po3riisHEMO 1Iie OIHY KOPOTKY NPOrpaMy.
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/% BrmopucTauMa CTaTMWMMX sMimuwx y dymxnlmx */
[T U

#include <stdio.h>

void gtaticvarDemo (void)
{

int a=0; /* we ininianisyerscs abToMaTHuno */
static int b; /* asroMaTnuno iminianiayereca 0 */
at+;  bi;

printf (" a=d  b=%d \n", a, b};

int main (void)

int k;
for {(k=0: k<3; k++)
StaticvarDemo();
return 0:

Peay/bTat BHKOHaHHA IIPOTPaMKi:

aml b=l
a=l1 b=2
a=1 b=3

Ha BiaMiHy Bia aBTOMATHYHOI 3MIHHOI a, CTATHYHA 3MIHHA b iRiLfaisyeThCa THIBKY
m OfIMH pa3 — 11Kt wac nepmoro BykauKy Gymxuii. [licna sapepuents poSoru dyRkuil
3IMIHHA b He 3HUILYETHCA, & i II0TOYHeE 3HAYSHHA 30EPIracThCA | BAKOPHCTOBYETBC
B HACTYMHUX BuKikKaxX Gymxuii, CratHuni ToKaTbHi 3MilHi 36epiraloThes B cerMenTi
[AHHX Pa3oM 3 MoGaTBHAMH SMIHRHMH, a/le MAITh 0GMEXEHY 061aCT BUIMMOCTI:
3MiHHY b MOXXHA BHKOPWCTOBYBATH TUIBKH BeepeIuHi Qymakuil StaticVarbDemo().

CneundikaTop extern 3acTOCOBYIOTb B OTONOLICHHAX JIOKAIbHHX 3MIHHHX, 1106
BKa3aTH, MO I 3MiHHA € fIOCHIAHHAM Ha NI0GAIBHY 3MIHHY 3 THM CaMHM iMeHeM i THIOM,
ONKCaHY Halli B TEXCTi porpami aGo B inmiomy mporpamuomMy ¢aiini. Lie poGuts 30BHimEHIL
3MIRHY IOCTYTIHOKO AT 3BEPTAHHA B MEXaX JAHOTO NPOrPaMHOro Gnoky.

R e T
/* BmEopucTamHR 30BRiuwmMix sMimmmx y dymxmimx */
JEREEREERE RN RN A AAHEANEAK AT AR A IR AL AR ]
#include <stdio.h>

void ExternVarDemo (void)
{

extern double x; /* nocunanna Wa 30BHimE® ImimHy */

printf ("\n x=%.21f ", x);
x*=2;




[image: image232.png]double x=13.246; /* omme sopMimmeoi suimmoi */
int main (void)

{
ExternVarDemo();

ExternVarDemo();
ExternvarDemo();
return 0;

PesynbsTar BUKOHARHS NPOrpaMH:
*=13.25
x=26.49
x=39.74

3 3BEpHEMO YBary, IO 3MiHHA X, OTONOMEHa B QYHKNI] ExternVarDemo(), He €
CaMOCTIiifHOIO 3MIHHOI0, @ TLILKH TOCHIAHHSM HA [OGATEHY 3MIHHY X, fKA B TeKCTH
TIporpaMu OfIHCaHa HiDkde. 3 Micl NpuaHAY iriliatisyBaTd noxanbHi 3MiHHI 3i cre-

undikatopom extern He MOXHa.

Crenudikaropn ro6ansHAX sMiHHEX. B oronomeHHsX MoGambHIX 3MIHHAX MOKHA
BUKOPHCTOBYBATH TiMbkU crieundixatopr static Ta extern. Ili cneundixaroph Hai-
YaCTillle 3aCTOCOBYIOTD, KOJIY CTBOPIOIOTLCA Gararodaiiiosi nporpami.

Y C-nporpamax KOXHA [0GaibHa 3MiHHA NOBNAHA GYTH BH3HAYeHA (TOGTO ONCaHa)
TUIBKH ONMH pa3, a B pasi GararodaiiioBnx mporpaM — B ogHoMy 3 daitnis. OnHc 3MiHHOT
NOB’S3aHUH i3 BHAVICHHAM [N Heil JUIHKH naM’ AT, 00CAT AKOT BH3HAYAETECA THNOM i€l
3MiHHOI. JINA MoGanbHOT 3MIHHOI NIaM AT BHAUIIETLCA B CETMEHTI JAHHX TPOrpamH i 3a-
NOBHIOETBCA HYILAMM, AKILO B OIMHCI 3MIHHY He iHINiami3yoTs iHmmiM 3HaveHRsM. B omucax
AMIHHVX 30BHILIHBOIO PiBHA aG0 B3aTa/T Be BUKOPUCTORYIOTL ciienmdixatopis, 60 BRasyoTh
crienudikaTop static. 3acTOCYB2HHA KiIacy MaM’ATi static o3Hauae, me obaacTio Aii
Aanoi aMiHHOT Gyne YacTHHA MpOTPaMH Bifl TOSKH OITUCY 3MINHOT A0 KiHUA datina. B inumx
dafinax IPOrpaMH LA 3MIHHA HEAOCTYIHA, TOMY YCYBA€TLCS 3arpo3a BUIIATKOBOT 3MiHM ii
3Havensd. KpiM Toro, B iHmMX daiinax MokEa BHKOPHCTORYBATH CBOI MIOGabH] SMIKHI 3 THM
CaMHM iIMEHEM, OCKIIBKY BCi ONRORMEHH] 3MinHi 3i cneundikatopoM static Hesaexmi.

Kowen nporpamuuii daiin Gararodaiiniosol NporpaMH Moke KOMIILIOBATHCE ABTOHOMHO.
Tomy, o6 3aGe3nedHTH MOXUTHBICTE 3BEPTAHHA A0 MOGANEHIX 3MIHHHX, OTHCAHMX B (HOIMX
daiinax, Tpeba B naHoMY daiini orogocuTy noTpibui rmobanbki aMiHi Me pas, BUKOPHCTO-
Byto4# cielmdikatop extern. Tae OTONOLIEHHA He TOB A3aHE 3 BHAUICHAAM TIaM ATi AUIA
3MIHHAX, OTHKE 3MiHHI 31 CIeUn@IKATOPOM extern He MOXHa ininiafisysars — BOHM € NO-
CHJIAHHAMH Ha BiINOBiAH} 30BHILIHI 3MiHHi Ta pOOILTS Wi 3MIHHI BUAUMHMY (OTONIOmE HHMH)
B MEXAX MIOTOYHOTO Qaitna. TaxuM YHHOM, KoeH 06°€KT IpoTpaMii DOBHHEH 6YTH OMHCAHMI
TIMBKH OfHH pa3, ale Moxe GyTH orolowennit Gararopazoso, Haltyactime ue cTocyeTscs
nporoTHIB dyHKNiH Ta 3MiHHHX 3i cnienndixatopoM extern. Jina GUTbmocTi 3MiHANX Npo-
IPaMH OMHCH Ta OTOIONIeHHs 36iraloTecs. IIPHKNIAN BAKOPHCTAaHHA cenngikaTopis KiIacis
NaM’4Ti B OTONOLIEHHSX TI0GAIBLHIX 3MIKHHX HABECHO B HACTYIIHOMY naparpadi.
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Y HeBenMKHX 33 po3MipOM NporpamMax GYHKLiK0 main() TaBei ikmi dyHKuil KoUiTEHO
3AIHCYBATH B OHOMY TEKCTOBOMY daiini. Ko x mporpaMa IOCHT BEJHKA i CKIAAHA, TO
JOLITBHO OAUTHTH il Ha AEKIIbKa IIPOrpaMHuX (aiiilie, KOKEH 3 AKX MOKHA NPOTPaMyBaTH
T4 KOMIILTIOBATH BTOHOMHO.

] 'V mporpamax, Iuo nogileni Ha okpemi TexcTosi daiimn, GysKiii po3spHBaTH He MOKHA.
hd Koxna (yHKIiA noBHHEA GyTH TOBHICTIO 3aNKMCala B OJHOMY 3 IPOrpaMHUX (aiiimis.

'V 6ararodaiinopux mporpaMax MHTAHAA BHAMMOCTI IIOCTAIOTh Y MEXax ogHoro (afina
Ta Ha MixdaiinosoMy pisHi. BcraroBneHo Taki mpaBuna:
00°€KTH, OrONIOLIEHI Ha 30BHIMHEOMY PiBHI (MK $YHKIIAMH), € 9aCTKOBO MOGATEHIMHE,
a obinacts ix Aif NPOCTATAETHCA Bi/ TOYKH OrONONICHHA A0 KiHIA NPOrpaMHoro gafina;
mo6 3BePHYTHCH A0 II0GANBHOT 3MIHHOL, OMICAHOT B inmioMy (akii, HeoOXiIHO B 10TOY-
HoMy ¢aiini oronocuT WO IMIHAY 3i cneumdixaropoM extern;
¢byHKuii € rmoGanbHuMi 06°€KTaMH, TOGTO BOHH ONIHCYIOTHCA TilbKH OMVH pas, a ofnacTio
ix Hif € Bes mporpama;
TIPOTOTHITH (YHKIIilH € YACTKOBO BHAMMHME, BOHH AHOT Y MEXaX OfIHOIO nporpaMuoro afina.

.

Tlepmi nBa npasiIa PO3TIAATHCE ¥ MONEPEAABOMY Naparpadi, ToMy 3yIHHHMOCE
TiNbKY HA MHTAHHAX BHAMMOCT] dyHKIiH. 3rinHo 3 TpeTiM NPaBHioM KOXHA QYHKLIS no-
BHHHA 6yTH ONICAHa B TIPOIPaMi TIIBKK OXHH pa3 y AKoMych i3 daitnis. Jinx spepranHs no
GyHKUIT 3 iHUWMX daiinie abo nepen if onmcoM y ToMy 3k daitni Tpe6a nonepenrso BKA3ATH
nporoTHn GymKnii. YeTBepTe NpaBHiIo 3a3Haqac, WO 06IaCTIO Al NPOTOTUNY GYHKLII € OHE
TporpaMHHii daii, ToMy B KoHOMY (aiini nporpamu Tpe6a OKPEMO OrONOLIYBATH NPOTO-
THITH BCiX HeoGXimHnX dynKuii. 3okpeMa, Lie IpaBUTO BUMarae, oG BinnoBiAHi 3aroNoBHi
daiinu 6ibmioTeusHHx GyHKUiM <* . h> Gyau migKoueHi A0 KokHOro 3 daiinis mporpamu.
3 KOpHCTYBaUBKHMH GyHKIISMH 3HCGUIBIIONO THHATH MOAIGHO: CTBOPIOKOTH 3aroIOBHIH
aiin, 8 AKHi 3AMICYHOTE IPOTOTHIH BCIX po3poGIeRAX dhyHKNil 3araTbHOTO KOPHCTYBAKHS,
2 MOTiM MKTIOYAIOTE HOro Yepes AMPEKTHRY #include [0 KOKHOIO 3 NPOrpaMHHX (aiii.
‘VHACIiO0K BOTO 3MEHIIYIOTHCA PO3MIPH TEKCTOBHX (hakis i 3aesnedyeTscs JOCTYIIHICTD
po3pobnennx dyHiii y Mexax yciel 6ararohaiinoroi nporpamu.

Hanenemo npuictan mporpamy, 1o CKIajacTLEs 3 IBOX TEKCTOBUX (hafinis i 3aronoBHO-
o aiina funchdr.h, 8 KoMy 3amHMCaHi IPOTOTHIIH KOPHCTYBALbKHX dyHKuili Ta nexiapaii
maGnodip CTpyKTypHUX Tunis. [lepinit daiin nporpaMu MicTHTB omHcH dyHKLH main()
Ta DoFunction(), a B Apyromy daiini 3i6pani onmcy Beix inumx dyHkoii. 3aronosnui
¢aitn funchdrh mizxmoueso 10 06ox mporpamHix daitnis. e aae 3mory B nepmonmy daiini
3BEPTATHCH A0 GYHKIGA InputData(), Funcl() TaiHUHX, fKi omucani B apyromy daiini,
2 B hyHKUiAX ApyToro daiina ONpauboByBaTH CTPYKTYDH, IO MAOTh WabnoH OFDATA.

Y nepoiomy ¢aiiini onmcaHo Takox MOGANEHHKE MACHB arr i 3MIHHY nd, a B Apyromy
dalini Ans poGOTH 3 HHMH OFOIOMIEHO IOCHIAHAA KA arr i nd. B 060x daiinax BuKopHc-
TOBYETLCS 3MiHHA k, KA OMKCAHa 3i CelnikaTopom static. Tomy Hacnpasxi ne ABi He-
3anexHi Mixk coG0F0 3MiHHI, KOXHA 3 HHX Ji€ TUIBKH B MEXaX CBOTO TIpOrpaMHoro gaiina.




[image: image234.png]FHREHIRA R A I Ik kI AR AR E SRk kAR hkn [

/* Tpuenan Sararodaitnosoi mporpamm */
T

/* 3aronosmmit $aitn funchdr.h */

typedef struct office_data {
char name [50];

} OFDATA;

/* pexnapauis crpykTypHOrO THRY */

void DoFunction (void); /* npoTorumn Pymxuik */

int InputData (void):
void Funcl (int);
int Func2 (OFDATA™*);

Ce /* nporounk pemrw Fymkuii */

/* Nepmrii mporpavmutt datin */

#include <conio.h>
#include "funchdr.h"

#define NMAX 150

OFDATA arr{NMAX]; /* rnobansumh mMacus */
int nd; /* rmobanbha aMinsa */
static int k; /* wacTxoBo rnobansna sminna */

int main (void)

1
clrscr();

while (k>=0}
DoFunction{);
return 0;

void DoFunction (void)
{
switch (k) {

case 0: nd=InputData();
case 1: k=3; Funcl(k}; break;
cagse 2: k=Func2(arr+NMAX/2); break;

/* DpyreE cporpmcmdt dain */

#include <stdio.h>
#include “funchdr.h"

extern OFDATA arr(]:
extern int nd;
static int k=15;

/* nocunamHs Ha soerimwii macum */
/* nocunaHHA Ha SoBHimMOe amimny */
/* suimma mpyroro daina */
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for (ptr<arr+k)
puts{; n<nd/2;; n++);
k+=n;
}
int Func2 (OFDATA* ptr)
{

if (ptr<arr+k)
puts{ptr ->name);

return k<nd ? k+1 : -1;
}

int InputData (void)
{
. /* aanosuenna macuey arr */
return ... ; /* noBepHenna xinpkocTl enemenvis */

N /* onucu inmux Pymxuin */

B interposanomy cepenosuili Borland C migrpiMyeTsea poGota 3 Garatodaiinosnvu
nporpamamu. Hal6ineiu npocTum i rayyXHM cHOCO60M KOMIIOHYBAHHSA €IWHONO BHKOHAS-
90RO KOLY NPOTPAMH 3 OKPEMHX CKNafoBHX GaliiliB € CTBOpEHH:A NPOEKTY MpOrpamMu. Y
TIPOEKTI BKA3YIOTHCA iMena TeKCToBHX i/aGo 06’ exThix daiinis, 3 axux Gyne dopmysarncs
COUTbRIH eXxe-Ko IPOrpaMu.

CIBOPEHHA POEKTY IIHCHIOKTH Yepe3 Iy KT NONOBHOFO MEHIO IHTEIPOBAHOND CEPEI0-
pua Project. Y Bikai gianory BKA3yIOTB M’ S IPOEKTY,  IOTIM HANOBHIOOTH IIAHHH [IPOEKT iMeHa-
MH cKiIanoBHX tafiie. dailm npoexry MOXKYTS GytH TekcrorEME (*.¢ M *.cpp) a0 Giapmmm
(*.0bj), To670 aibnamu 3 06’ eKTHHMH KOZAMH NOTIEPEIHE0 BiAKOMIITbOBAHMX Y4CTHH NpoTpa-
uA, TMpoekTH 36epiTaoThed AK daiinu 3 posmHpeHHAMH *.prj. CTBOpeHRiT IPOEKT MOXHA
PpenaryBarH: 3MiHIOBATH HOTO CKJIA[l Y7 BHTIPABIATH TEKCTH IPOrpaM. 33 yMOBH BiACYTHOCTL
TIOMHJIOK NPOBOAHTBCA KOMIILIALIA TEKCTOBHX (hafis NPOEKTY, ITic/A 40ro NporpaMa-KoM-

TOHYBaNBHEK (GOPMye 3 OTpHMAHOTO HaGopy 06 €KTHHX (aliiis roToBHI BUKOHaBuUN (aiin
(exe-xox) mporpami.

[ﬂ 3anuTaHHA Ta 3aBAaHHA ANS CAMOKOHTPONIO

1. Lo Busgauac KMac nam’sti garoro? Sk BiH BCTAHOBMIOETBCA?

2. Ha sxi rpynu noningiorsca o6’ exrn nporpamu (3Miksi Ta yHiutii) 3a 9acoM iCHyBaEHS Ta
obnacTio BURHMOCTI?

3. e 36epiratoTscs robanpHi KaHi, e — NOKANbHI, a e — AUHAMIYRI?




[image: image236.png]4. SIK BCTAHOBJIOETHCA OGMACTD MLii JUTA TIOGANBLHAX IMIHHUX, & K — U1 TOKANLHAX? UK MOXYTH
i 3MiHBi B OIHiH NporpaMi MaTH OIHAKOB] iMeHA?

5. SIxi cneuMOiKaTOpH KJIaciB am’ATi MOKHA BHKODHCTOBYBATH B OTONIOMEHBAX NOKANBHHX
aMiBEEX? SKuM € IX BIHB Ha 06IaCTh BUAMMOCTI Ta 9aC iCHYBAHHA IUX 3MIHEMX? SKuit
KJIaC TiaM’ATi OTPHMYIOTE IOKANBH] 3MIHHI 33 IPABKNaMK 3aMOBYYBAHHA?

6. 3anuwite $pyEKnite, ika dikcye CKUIBKH pasid {i BUKIUKANH | BUBOTMTD Ha eKPaH HOMED BH-
KKy, [Tiokaswa: y GyHKUIT TpeGa BUKOPHCTATH CTATHYHY NOKANLHY 3MiHHY.

7. SIxi cnennd)iKaTopH 3aCTOCOBYIOTE I BCTAHOBJICHRS KIACiB 1AM AT MoGaBHUX 3MIHENX?
Slxe iX npusHagernA?

8. Sxoio € 0GHACTh BUAMMOCTI 3MIHHMX, BYHKNIN Ta iX OpoTOTHNIB y pasi Gararodaiinosux
nporpam?
9. € mpamnporpamuux dafimu parti.c Ta pan2.c. ¥ mepmomy dafini 36epiratoTses omncH GyHKLLK

GetName () i SayHello(), a B APyroMy — OfIMCH rnoGanbHol 3MIHHO! name Ta ¢yHKnil
main():

/% dahin partl.c */ /* gain part2.c */

char * GetName (void} char name[25]:
{
printf ("\nBame im\'a - ");
gets (name);
SayHello();
return (name);
t
void sayHello {void)
{ -
static int nc;
if (*name)
printf ("\nBirauss, %s ", name):
else
if (++nc<3)
GetName();

int main (void)

t
GetName () ;

returnd;

3

TIpoananisyitre koxkuy dyrkuiro. LLlo Bona Brkoye? Slxi aani onpausoBye? Jo sxix dyHKuii
seepracthca? JlonosniTe o6unea daiing nporpaMu BeoGXiNHUME OTONONICHHAMH JARHX i
TPOTOTHNIB hyHKIIE.

10. IepeBipte NpaBUABHICTE 3poGNEHHX Y . § AONOBHEHB, BiMKOMNiOBABIH 06HABA (aiim
partl.c ta pari2.c.

11. 3 4oro hopmyoTs NpoeKkT nporpaMu? Sk CTROPHTH 3 IPOEKTY BUKOHABUHE daiiir nporpamu?
YU MOXKHA PefaryBatH nporpamai daiy, 3 SkiEx CHOpMOBAHO IPOSKT?

12.3 06’ eKTHHX (aiinis, OTPUMAHKX Y Pe3yNLTaTi BAKOHHHA M. 10, CTBOPITH MPOEKT NporpaMu
hello.prj Ta BHKOHaBYHii aiin hello.exe. Buxowaiite nporpamy.
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POBOTA 3 AAHUMU
B AMHAMIYHIN NAM’ATI

Y usomy po3agini:

Q [oHATTA AMHaMINHOT NaM’aTi, NepeBari NYHAMIYHOTO BUAINEHHA NaM AT AN AaHWX
nporpami

O Crangapthi GiGnioTeuni hyHKLIT AuHaMIYHORO BUAINEHHS/ 3BINBHEHHA ONepaTUBHOY
namsiTi: malloc(), calloc(), realloc() Ta free()

O 3mepraHHs 40 AAHVX ¥ AMHAMIHHIA NaM'ATI, NPUKNAE, 33CTOCYBAHHA CTATULHOMD
MacKBy BKa3iBHUKIB

DO CTBOPEHHS AMHAMINHOTO MacvBy BKadiBHUKIR ANA 36epexeHs BaraToOBUMIDHUX
MacueiB y AMHaMIYHIA nam'sTi

O fvHamiuHi CNUCKN: OCHOBHI XapaKTePHUCTVKM T3 Cnocobn hopMyBaHHa -

O Npuknag poGoTv 3 OAHO3B'AZHUM SMHAMIMHM CAVMCKOM: DOPMYBAHHS CHIMCKY,
MOWYK | BUAANEHH 3A/AHNX ENEMEHTIB, APYKYBAHHA Ta BUTMPAHHS BCLOM CIIMCKY

O CTpyKTYpa enemeHTa fiB038'A3HOMD CNMCKY; hOPMYBAHHA BNOPAAKOBAHOTO CTINCKY,
AONOBHEHHS CANCKY HOBUMIA BNEMEHTAMM, BUQANEHHA OKDEMUX ENEMENTIB Ta iHiwi
FpMitoMK poBoTH 3 ABO3B’A3HUM CMUCKOM; NPUKNaA NPOrpamu

Q Jeiikosi aepepa: koHdirypaLin, BNOPAAKOBAHICTb, 36anancoBaHICT; 0bxia Asin-
KOBOFO Nepesa; PeKypCUBHI METOAM NPOrpaMyBaHHa thyHKUA, NpU3HauYeHnX Ana
poBoTK 3 ABINKOBUMK aepeBaMi

0 Mpuknag NPorpamMm hopMyBaHHs: Ta ONPaLIOBAHHA ABIAKOBOIO APABA NOLYKY

Q HepekypcuBHuit BapianT dyHKuii oGxogy aepesa

TIoNepeHEOMY PO3LiMi 3a3Ha9aN0Ck, MO NaHi, AKi B NporpaMi MaioTh roGamuuii wac
YiCHyBaHHﬂ, 36epiratoTbea B OKpeMiit ofnacTi onepaTHBHOT NaM’ATi, BuAiNeHil ana
CTAaTHYHMX JAHHX NPOrPaMH; AaHI 3 NOKAIBHHM YacoM iCHyBaHH# 3GepiraroThes B 0bmacti
TaM’aTi, AKY Ha3WBAIOTh CTEKOM; 4 T.3B. Ounamivni Ogni — B 06nacTi nam’sti, mo miansrae
AHRaMivEOMY posnoxiny. O6racTs NMHAMITHAX NaHHX — € BUTHA JACTHHA ONEPATHBHOL
naM’ATi, He 3aifHATA Ha JAHMI MOMEHT NPOrpaMoI0, ONEPALiiHOK CHCTEMOO Yd IHIIHMA




[image: image238.png]AKTHBHUMH nporpaMaMi. L{io 06/1acTb oepaTHBHOT 1amM’ ATi YaCTO HASUBAKTL Aeap-TiaM’aT-
TH0 (41 Apocto Heap, mo B neperiafi 03Ha9a¢ Kyna aGo HarpoMazpkeHn), M1 X Gynemo
BXHBATH TEPMIH Ounamivna nam sme.

3GepexeHHs [aHHX y NHHAMIYHIl nam’sTi Mae ZIeKiTBKA BaXIIHBAX niepesar:
BHALUTEHHAM i 3BUTbHEHHAM IHHAMIYHOT TaM’ATi KEpye POrpaMa, ToMY IaM’ ATh VIS AAHHX
MOKHA BUAUIATH TUTPKH Ha 4aC ONPANIOBAHHS IMX SAHKX, 8 HOTIM SBUNBHATH i Ans iHmmX
notpe6;
ofcAr mam’sTi, BUAUIEHO! 1719 IUHAMIMHMX DAHHX, Te)X 3aIa€ThCs IPOIPAMHO, TOMY HOro
MOHa BCTAHOBITIOBATH CTPOTO BANOBIIHKMM IO PEATLHOTO PO3MIPy JAHFX — e HacaMIiepen
BAKITHBO JUIA MACHBIB | CHMBOIBHHX PAAKIB, NOTOUHI POIMIPH AKX HafdacTille CTAIOTE
BiZOMAMH TiNGKH ITi/I 93¢ BUKOHAHHA NPOTPaMH;
3a HeoOXiAHOCTi B mpoleci poGOTH MOXKHA 3MIHHTH (3MeHIHTH abo 36inbinTH) o6Ccsar
DIMAHKH SUHAMIYHOI TaM 4Ti, AKY 3aiiMae JaHe;
31eGLIBIIOro BIIEHA ANHAMINHA [IAM’ AT JOCTATHLO BEAUKA — Ii 06CAT IEpeBHILyE 06CATH
CrMEHTIB CTATUYHEX JAHMX i CTEKA, TOMY B AMHAMIUHINA MM ATi MOKHA POITALIOBYBATH
BE/MK] MacHBH Ta iHIL 06’ €KTH, AKi He BMIMIAIOTBCA Y CETMEHTI JAHMX 4H B CTEKY;
MHAMIYHE BUTINCHHA NaM’ATi a€ 3MOTY CTBOPIOBATH Taki ebeKTHBHI Ta THYUKi iHdopMa-
iiiHi KOHCTPYKI], AKX AHHAMIYHI CTPYKTYPH JaHUX.

13.1. CrangaptHi dbyHKUiT AMHamMiuYHOrO BUAINEHHA
nam’aTi

Crangapr Moer C NiATpUMYe YOTHPH QyHK], npuanaqéni UL 3BEPTAHAS O AUHAMIHOT
nam’sTi: malloc(), calloc(}, realloc()} Ta free().IlporoTHnu nepeniveHux dynx-
nifi OronomeHni B CTaHAaPTHOMY 3aT0NOBHOMY (aiimi <stdlib.h> (a TAKOX y 3aTONORHOMY
daiini <alloe.h>, AKHHA He CTAHAAPTH3OBAHMI).

Wi cnevulantHi yHKUIT, WO Ba3yIOTECA HA anapaTHO-NPOTPaMHIUX OCOBIMBOCTAX KOHKDETHOI
onepaliiitoi nnardopmu. Tak, y cuctemi nporpamysanka Borland C dhyHKuIT 38epTaHia Ao
AMHEMIYHOT NamM'ATi (IX NPOTOTUNKM OFofloWweHi B <alloc . h>) BpaxoByTk 0COBNNBOCTI PisHUX
MOAenem Nam'ATi, 3aCTOCOBYIOTb BIGNOBIAHO KOpOTKI aG0 [OBI BKA3IBHWKM, ASIOTL IMONY BU3HA-
YMTH OBCAr HE3aRHATO! auHaMIYHOT 06nacTi Towlo. Lii dyHkuil poarnaHemo e poaaini 14. Hapasi
NPOCTO POKOMEHAYEMO KOMMINIOBATH NPOTPaMH, B AKUX BUKOPNCTOBYETLCA AMHAMINHA NaM'ATb,
BCTAHOBMBLUM MOaeNt po3noginy nam'ati Large. BuGip mofeni nam'aTi 3gifCHIOOTL Yepes NYHKT
MeHIo iHTerposaHoro cepesioeuila Options/Compiler/Code generation/Model.

m JinA poBoTv 3 AMHAMIUHOIO NEM'ATTIO GINbUCTE KOMAINATOPIB NIATPUMYE, KPIM HA3BAHNUX Bre,

@ynxin malloc(). OCHOBHOK QYHKII€IO BUALICHHA THHAMIYHOT TaM a7 € PyHKuis
void* malloc (size_t msize):

DyHxuis malloc() Ma€ ONMH IapaMeTp msize, Mo 3aaa€ obeAr (y Galirax) HenepepsrOT

niNAKKH, KA NOBUHHA GyTH BHAUIEHA B AHaMiHiil TaM s, TN size_t BUKOPHCTOBYETECA

B oronomenHsx 6ararsox dyuxuii mos C. Floro sreseno (3anexnaporano sepes typedef
y BinnosigHuX 3aronosHux daiinax), mod sabeaneTuty yHiBepcanbHicTs i MOGiTLHICTE Oro-




[image: image239.png]JIOIIeHB TAPAMETPIB po3mipiB (06caTiB man’sri). Sk mpasmno, size_t BiMIOBiZaE ONHOMY
3 UiNAX Ge33HAKOBUX THMIB: unsigned int a6o unsigned long (3okpema, B Borland C
THN size_t piBHO3HAYHHIT THITY unsigned int). 32 yMOBHM yCNIMHOro BUKOHAHHA
yHKNIS malloc () MOBepTac afpecy Nepiuoro SaiiTa ANAHKY 3a0aHOTO 0GCATY, BHAINEHOT
y BRuHaMivHIA maM’aTi. SIKmo x BinbEO! maM’ 4TI HeZOCTATHLO, TO GYHKRUIA MoBepTae NULL
(3HaYeHHA MaKPOKOHCTAHTH, SKOIO [T03HAYAIOTh OPOXKHIN BKA3IBHIK).

Tlofamo NPHKAAN BUKOPHCTaHES malloc() MIs BHALICHHA DuHAMIYHOI IaM’aTi.

/* Bupinemns y pemamiunili mam'sri pinamgm zagamoro o6eary */

#include <stdlib.h>
int *pm, dsize =600;
pm=malloc(dsize);
if (pm NULL) { /* momma samnmcark if (!pm) */
puts("BincyTna sinsna nmam\’are!");
P /* inmi nii, noe'ssasi 3 mecTauew nam'ari */

Jlns HaBeIeHOTO NPUKITANY OGCAT HIMAFKH, BUAIIEHOT B JAHAMIRHIN TTAM’ SITi, CTAROBHTAME
600 GaiiriB, TOGTO B LFO AIVLAHKY MOKHA 3aHECTH MachB i3 300 RaHHX, N0 MAfOTh THI int.
3aranom y BrAiIEHiit QiIAHII MOKHA POSMICTHTH dsize/sizeof (*pm) eNEMEHTIB.

Cria maM’ATaTH, IO 0GCAT BIMLHOT AMHAMIYHOT [AM’ATi 3MIHHHIA, BIW 3aNeXAThH Bif
CKNamy CHCTEMHHX | KOPHCTYBALbKHUX TPOLPaM, ki Ha AaHWH MOMEHT BHKOPHCTOBYIOTE
OTEPATHBHY NaM’ Tk KOMA 10Tepa.

'Y pasi BUAiNeHH s BETHKIX 32 0GCATOM AMHAMIYHYX AUITHOK MOKE BURHKHYTH CHTYAIiA
Hecradi BimbHO! heap-riam’si, Tomy, 3iHCHIOIONH AMHAMIYHE BUAITCHHS HaM sl 1ia
JIAHHX TIPOTPaMu, TpeGa 060B’ 13KOBO MEPEBIPHTH PEIYLTAT BUKOHAHHS BiIOBI AHOT

(QyHKU} | NepeABATHTH PEAKIIIO NPOrPaMH HA BHIAZIOK, KOI He BAACTBCA BUIUTHTH
HeobXiJHy 3a 06GCATOM NaM’ATb.

®yHKUis malloc () MoBeprae BKa3iBHAK 3 GasoBMM THMOM void. Mosa C no3Bonse
TIPHCBOIOBATH ATPECY, OTONOWIEHY AK void-BKA3IBHHK, BKA3IBHIKAM Ha HaHi BCIX THIIB,
TlpHcBoeHHA pm=malloc(dsize) KOPEKTHE Ta MOB’J3aHE 3 ABTOMATHIHMM MEPETBOPEHAAM
THNY void* A0 THIYy int*,
Y nporpaMax Mogoto C++ HeoBXIAHO BUKOHYBATU SiBHe NePETROPEHHS THNY BKa3iBHWKA, TOGTO
nonepeaHe NPMCBOEHHA CNig 3aNKCYBaTH Tak:
pm = (int*)mallec{dsize);

Ina cymicHocrti 3 C++ Haaani 6yaemo ABHO NepeTROPIOBATU TR 3Ha4EHHA BCIX (yHKUIRA Buai-
NEHHA AMHAMIYHOT Nam'aTi, Xo4a AR C-Nporpam Take NepeTaopeHHn He 0GoB'AIKoBE.

©ynkuil calloc() Ta realloc(). IHmOK QYHKNICH0, IPHIHAYEHOIO MIA BAALICHAR
JMBaMIMHOL NaM’ATi, € calloc():

void* calloc (size_t num, size t size);




[image: image240.png]11 dynusia Byzinse B 06ACTi AMHAMIMHEX JaHUX HEMEPEPBHY NIIAFKY, AOCTATHIO IUIA PO3Ta-
UTYBAHHA MaCHBY 3 num CJIEMEHTIB, KOXEH 3 AKHX Ma€ pO3Mip size. Pesynrrar BunineHns
36IraETBCA 3 PE3YIIBTATOM BUKIHKY (DyHKUIi malloc(num*dsize). OcoGmuBicTs BUKOHAHHA
ynknii calloc() Y TOMY, IO Bei GiTH BUAINEHOT MaM’ATi 3a[IOBHIOOTLCA HYIAMH (TO6TO
RiNAHKA OHYMOEThCA). B ycpoMy ismiomy ust dyHKuix pisEo3HaTHa QyHKUIT malloc().

Habenena ke Gynkuia GetArrayMem() BHAINAE AHAAMIYHY NaM’ATH LUIA MaCUBY
3 k AificHHX 9HCes | noBepTae BKA3IBHUK Ha HOTO MEPILMI e/IeMEHT.

/* Bapinerma gumamiumol nam'srti s macmmy pificmmx wmcen */
#include <stdlib.h>

double* GetArrayMem (int k)
{
double *arr;

arr = {double *}calloc(k, sizeof{double});
if (larr) {
P /* mii y pasi mecraui nam’mmi */

}
return arr;

®yHIis realloc() NpH3HaYeHa A/ 3MIHX 0GCAry AUIAHKH AMHAMIYHOT maM'ATi,
TonepeaHEo BuineHol dyHKuiaMU malloc() abo calloc(). IIpoToTH if Takuii:

void* reallec (void* ptr, size_t newsize);

TYT ptr-—BKA3iBHWK Ha JUBIHKY AMHaMiTHOT naM’sTi, o6car axoi tpeba sminmTh (36inbmmyn
a0 3MEHIINWTH); newsize — HOBHH 00cAT ALATHKH B GaiiTax.

V pasi ycriimHOTO 3aBepUICHHA realloc() MOBEPTac BKA3IBHHK Ha LUITHKY HOBOTO
OGCATY, 2 B pasi Hes1a9i — NULL. Crapa QilaHKka JMHAMIGHOT naM’aTi B OCTAHHEOMY BHIIAAKY
HE 3MIHIOETBCH.

3aMiHa oBcary AiNAHKM HEOGOB'A3KOBO BMMArae NepeHeceHHn AaRUX (30KPEMa B Padi SMEHLUEHHR
AinAHKK), ane W He BUKNIOYaE H0ro0. SIKILO X BUAINAETLCR HOBA AINAHKA AUHAMIUHOI NaM'ATi,
TO AaHi 3i CTApOT 0GNACTI 3BTOMATUYHO KONIKIOTLCR B HOBY. 3a cTangapTom C-99 dyHKuia
realloc () 3BiNLHAE AINFAHKY, HA SIKY BKA3YE ptr, | NEPeHOCHT y HOBOBKAINSHY AINHKY BMICT
cTapoi AinAHkn (aGo Tineku fi novatkosi newsize Gait).

@ Din dyrkuit realloc() 3a crarpapramm C-89 i C-99 pewo sigminka. 3a cranpaptom C-89

SIKIWO € WINKOBHTA BIEBHEHICTH, IO 3MIHA 0GCATY NiITHKY BiLOYAeThCS YCIIWAO, TO il
MOXHA 3AMPOrPaMyBaTH, HANPHIIAN, TAK:
pm= (int*)realloc(pm, dsize/2);
V peaynbrari BUKOHaHHA realloc () oGcAr aimrHKa nam s, BHADICHOT parime dyHKuiers
malloc(), Gyae 3MEHILEHO BABIYi.
SIKIO 3K IMOBIPHO, IO BIMLHOT NaM’aTi MOXKe GYTH HENOCTATHRO AIA POIMMPEHHS
9H NepesecenHs AiIAHKH, TO Nonepenns GopMa BUKIMKY realloc() 3aTpOXye THM, 10
BKasiBHHK pm MOe HaGyT 3HauenHs NULL, a ¢ CODHYHHHTS BIPATy 38°53KY 3i CTApO0




[image: image241.png]ATAHKO0 TraM’aTi. Hajixpame mis 3Miky o6cAry AMHaMIMHO! JiTRHKH BHKODHCTOBYBATH
[LONATKOBHIi poGounit BXa3iBHHK, SK LE MOKA3aHO B HACTYTIHOMY MPHKIani.

/* 3uima obcary minmauxm, posramomamol » mumamiwmii nmam’sri ¥/
int* newmem;
newmem = {int *)realloc(pm, dsize*2);
if (newmem} /* 20670 newmem!=NULL - HOBY AinAHXy CTBOpeHO */
Pm = newmem;
else {
puts("Henocrarueo maum\’apil");
P /* immi giY, nos’ssani 5 Hecravew nam’sri */

SIxwo nepumm napameTpoM PYHKLIT realloc() € NULL, T BiaGyBacThes 3pHualine
BHJILNEHHA AiNAHKM AMHAMIYAOL 1aM’ATi 338aHOrO OGCATY, AK e BHKOHYe malloc (). Komn
K HY/O SOPIBHIOE TAPAMETP HOBOTO 06CATY AUNAHKH, TO BKa3aHa AULIHKA 3BITBHACTECA.

DyHkuin free(). Jlna BiTbHEHHA AUINHKH AMHAMITHOT NaM’ATi, BHLIEHOT paHie
omuieio i3 pymanii: malloc(), calloc() 9K realloc(),3acTocoBytOTH GyHKIilG
void free (void* ptr);

1n ¢pyrKuis noBeprac B 061acTb NaM’ATi, MO MAHITAE JMRAMITHOMY PO3TOMNINY, AULIHKY,
Ha No4aToK AKkoi BKasye ptr. Hamani wo AinsHKy 3MOXYTSs BHKOPUCTOBYBATH (YHKLIT BH-
HiNEHAA TUHAMIYHOT maM ATi.

/* 3einsdemms ginsuxk » Aumamiwmift mam’aTi %/

free {pm); ‘ '

HeobxiaHo crexartn, m06 napaverp ¢pyHxuii free() Aificno Gye anpecoro MiMAHKY,
TioNepeAHEO BHAIEHO] B AMHAMIYHIl DaM’aTi. Y pasi NOMAAKOBOT apecH pesynsTar
poGoty GysKIii He BHIHAICHHH, BIH MOXKe CepHO3HO NOWIKOAUTH BCIO CHCTEMY Ke-
PYBaHHSA THHAMITHOIO MIAM’ ATTIO.

13.2. BukopucTaHHA macusiB BKa3iBHMKIB
Ha AWHaMIYHI aaHi

TlomynapHaM ciocoGoM OpraHizawii 38’ A3KiB 3 JaHHMH, PO3TAILIOBAHHMH B TUHAMIMHIH
NaM’ATi, € CTBOPEHHA MACHBY BKA3IBHHKIB, KOKEH ENEMEHT IKOTO 36epirae anpecy OfHoro
06’eKra, 3aNUCAHOTO B AHHAMITHY &M’ HTh.

13.2.1. Npuknap 3acTocyBaHHA CTaTUMHOTO Macusy
BKasiBHUKIB

Poarnanemo 3anavy. Hexai 3 kiasiaTypH BBOIHTHCS MEBHMHA TEKCT — NPUILYCTAMO, O
Bill CKIIANACTLCA 3 OKPEMMX PeHeHb (CHMBOIEHIX PaikiB). TpeGa JOMOBHHTH KOXEH BBCICHHI
PAINOK YHCTIOBHM 3HAYCHHAM, SIKe AOPIBHIOE KiNLKOCTi CHliB Y JaHOMY peucHHi,




[image: image242.png]OCKiTbKY JOBKHHKA PAIKIB TeKcTy GyOyTh pisHuMy, a X kiaekicTs Gyne sminioBarucs
3AMEKHO BIX KOHKPETHOI peanizanii, To AOUITBHO 30epiraTn BBeNeHi PAXKH B AHHAMIUHIN
miam’aTi. A KOKHOTO pAjika TpeGa BUALIHTH MaM’aTh, 10 BiATIOBiAaE poaMipy panxa 3
YPaxXyBaHHSM HyITb-CHMBOMA i JOZATKOBHX 5 GaifTi [1a 3anmcy KTBKoCTi cariB. Beenennit
PAAOK CTIOYATKY 32HOCUTECS y Gydep BRCACHHA buf, a 3BUITH NEPEMACYETHCH y BHALNEHY
AINSHKY THHAMIYHOT M ST

Anpecu pAaKiB, PO3TAIOBARAX Y AMHAMIYHIM maM’aTi, 36ep1ra-mmemo B MacHBi BKa-
3iBHHKIB strpar, AKu# OrONOCHMO SK [OGANbHMI. |14 3BEPTAHHA JO EAEMEHTIB MACHBY
strpar Gymemo BUKOPHCTOBYBATH AK iHJeKCHI BUPA3H, Tax i okpemuit BKasisHik parp. Llei
BKa3iBHUK [OBHHCH BKA3YBATH HA ENCMEHTH MACHBY BK23iBHHKIB, IO BKA3YIOTS Ha Mepuii
CcUMBOJH paaKie. OTxe, HOro Tpe6a OTOMOCHTH TakK:

char** parp;

3HageHHAM BUpasy *parp Oyae anpeca THHAMIYHOI IIaM AT, 23 AKOK 3aMHCAHO BIANOBIA-
HHi CHMBONBHHH PAZOK. OCKiNBKE MackB strpar riobanbHMH, TO BCi HOro enemenTH,
He3anoBHeHi afpecaMu PAAKB, GynyTs npoiniianizobani HyTHOBUME 3nadenmy. Tody,
NPOCYBAKYH ITO MaCHBY BKA3IBHHK parp, MOXHA He PAXYBATH KUILKICTh €/IEMEHTIB, @ TUTbKH
TIEPEBIPATH, YH HE AOCATHYTO €EMERTA 3i 3HAYEHHAM NULL.

Jlng BUsHAdYeHHs KiNBKOCTI C/TiB Y PEYeHHI Ta 3aIHCy OGYHCISHOro 3HATEHHS Y KiHeub
CHMBONBHOTO PAJIKA BHKOPHCTAEMO 1181 yHKNI: WordsNumb ()} Ta AddWrdNumb(). Le
DIACTB 3MOTY PO3BAHTaXHTH main () i HaOHIME BHAITHTH oNepawil B3aeMOT 3 AMHAMIY-
HOIO TaM’ATTIO.

Tlicas ZONOBHEHHS PARKIB TEKCTY 3HAYCHHAM KiIbKOCTI CIIiB | BHBEACHHA HA KPaH ycix
JOTIOBHEHNX PAAKIB 3BiILHAEMO JNHAMIUHY 1AM’ ATh, 3aiHATY BBEIEHHM TEKCTOM.

JRRERERIAREER AR AR AR AR R RAAARE IR RRRREEERAR LR AR AR AR ]
/* ORDANNBAKHHA CHMBONBHEX PEaxid y Awmanieuilt max'sri (OO) +/
JRAERRAKR R AR A AR AR AR RAA A ERE AR SAR AR IE RN AR A F AR AEAR [
#include <stdio.h>
#include <string.h>
#include <stdlib.h>

4#define LEN 150 /* MaxCHMANBHA QOBXHHA pAaka */
#define NSTR 100 /* makcumanbua xinexicre paoxie */
int WordsNumb {char* st); /* npororunu dymkula */

char* AddWrdNumb {char* st, int n);

char* strpar[NSTR]; /* rnofannumit MacHB Bxaaimmuxis */
int - main()

char buf[LEN], *pmem, **parp;
int nstr, nw;
/* BaHeceHHA CHMBOTBHMX pAnkim y Aumamiudy mam'sTe */

puts("\n\tTexcr:");
nstr=90;




[image: image243.png]while ( *gets(buf) && nstr <NSTR-1) {/* noxu He BBEREHO MOPORHiNM PANOX
prem =(char *}malloc(strlen{buf}+6); /* euninenns micus e AN
if (pmem==NULL) { /* nepocraTHbO Micus
puts (“BincyTss BineHa nam\'sTe");
break; /* xineus sBemeHHA
}
strcpy (pmem, buf); /* nepewecenns papka B Bl
strpar[nstr++]=pmem; /* sanmc anpecu pamka B Macus

1

/* JonopHeuns pAnKi® 3WavenwHaM xinbkocTi cmim  */
puts("\tllonoBHeHi peueHns:");

for (parp=strpar; *parp != NULL; parp++} { /* uMxn no pAxax
nw = WordsNumb { *parp ) ; /* Busnauenna xinexocTi cniB y pAAKY
puts{ AddWrdNumb(*parp, nw)}: /* nomoeHenus i BuBeneHHs pAmKa

/* 3Binbhenns supinewoi Axzamiuwoi mam'sri */
parp = strpar;

while (*parp != NULL); /* uMkn no enemenrax macmmy Bxasimmukis
free(*parp++); /* purupanna pagkis s O
return 0;

/% Qymxuis, mo eusHauae XinexicTs cnis y sagamomy paaky */
int WordsNumb (char* str)

int kw=1; /% y panxy € xoua 6 onHe crnoeo
char * ps=str;
while (*ps!="'\0') { /* uMxn nmo cumBonax paaxa
if(*ps=="' " && *{ps+l)!="' ) /* novarox cnosa
kwtd;
ps++;

return kw;

/* OyuxuiA, mO NpHEOHYE A0 DeueHHA 3HAweHHA kinsxocri cnim  */
char* adaWwrdNumb (char* str, int numb)

char * ps=str; .
while (*ps!='\0') ps++; /* nepexin y xixemb pamka
*pstt ="' '; *psit='-'; dpste=' ', /* monmyuemms v - "
if (pumb <10}, /* xinexicrs cniB ogHoundposa
*ps++ = numb +'0'; /* ponyuenns zHaueHHa kinexocTi cnis
else { /* sanmuc xinerocti
*ps++=numb /10+'0'; *ps++=numb%10+'0"; /* neoundpomux cnis
*ps ='\0"'; /* xiHeub NONOBHEHOTO pANKa

return str;

*/
*/
*/

I
*/

*/
*/

*/
*/
*/
*/
*/
*/




[image: image244.png]TIpHKsTa/ BUKOHARHA:

Texcr:
Hacras seuip.
COHLte, CTOMIeHE NOBMHM TPYAOBHM AHEM, KOTWIOCA go ofpin.
Hapemri noeiano npoxonemow.
3-Hag pixu ponuHye gisoumit cnim.
< ROPONCHIH PROOK, U0 € OINAKOID KiNYA 66DENHS >

Donosuenl peuewna:

Hacrap seuip. - 2

CoHUe, CTOMJIEHE HNOBIHMM TPYNOBHM [OHEM, KOTHIocH no obpio. ~ 8
Hapemri noeiano mpoxonomow. - 3

3-Han piku nonMHys Aisoumdt cnie. - 5

13.2.2. CTBOpeHHA AWHAMIYHOTO MacuBY BKa3iBHUKIB

O4eBRIHNM HEAOMIKOM NOMEPERHEOT POTPpaMH € GikcoBaHa POSMIPHICTB MAcHBY BKa-
3iBHHKIB. 3 OfHOTO GOKY, Lie He Jac 3MOTH OMpALbOBYBaTH Gilblle, HiX NSTR-1 pAnKis.
3 ismoro GOKy, AKIMO BCTAHOBATH 3HAYCHHA NSTR HOCTATHLO BETHKHM, TO UE NpU3BENE
710 Hee(peKTHBHOTO BHKOPHCTAHHSA ONEPATHBHOT IaM’ATi, OCKUIBKH B GiNBIocTi peanisauii
TPOrPaMA KiNbKICTh BBEACHNX PAIKIB Gy 3Aa4HO MEHNIOK 33 NSTR.

ObmexeHn, N0B’13aHi 3 GiKCOBAROI POIMIPHICTIO MACHBY BKA3iBHHKIB, MOXKHA yCy-~
HYTH, AKILO MAaCHB BKA3{BHIKIB TaKOX (OPMYBATH AHHAMIYHO, BCTAHOBIIIOIOMH HOTO Po3mMip
TaKHM, fIK [[OTO BUMArae KOXHA KOHKPETHA peailisaliis. SKmo B NpoUeci BUKOHAHHSA Npo-
TPaMH BHABHTBCA, IO POSMIP MACHBY BKA3iBBHKIB IOTPIGHO IMIHHTH, TO [E MOXHA JIEFKO
3aIpOrpaMyBarii, BHKOPHCTOBYIOUH CTAHAAPTHY QyHKLiO realloc().

PosrnaneMo me onny 3anauy. HeobxinHo cpopMyBaTn NpAMOKYTHY MAaTpHIIO BKa3a-
HOi PO3MIPHOCTI, 3ANIOBHHUBIUM ii BUIIANKOBHMH JIHCHHMY YHCIAMH 31 3aaHOTO JianasoHy
3HaYeHb. PAIKN 3aNIOBHEHOT MATPHIL) Tpeba nepecTaBuTH TakK, W06 CyMu ixnix enemenTis
YTBOpIOBAIH CNIAAHY NOCIHAOBHICTS.

OCKiNBKH peabHa PO3MIPHICTS MAaTpHILi CTAE BIAOMOK TUILKH B Nponeci BAKOHAHHS
TPOTpamu, TO ZOULTEHO PO3TALIYBATH MATPHLYO B IWHaMidHii mam’sri. Toai 41 3Gepirannsa
MATPHLi MOXHA BHAUIMTH IUIARKY, ofcaT Meoi Gyne CTporo BixnoBigaTa KUMBKOCTI ZaHMX
Y KOHKpeTHil peanizauii nporpamu. [lo CKNafy KOKHOTO PAAKA MaTPHui JOTYYHMO ROAAT-
KOBHIi €NIeMEHT, Y SKHil 3aHECEMO 3HAYCHHA CYMHU MBOT0 PASiKa. 3aBAKH [LOMY YHHKHEMO
KiTBKapa30BOro 0GIHCACHHA CYMH €lIEMEHTIB Y IPOLIECi COPTYBAHHA PARKIB.

11106 cKOPOTHTH YaC COPTYBAHHA PAAKIE MATPHIL T2 CIIPOCTHTH 3BEPTanHA 10 Ti eneMenTis,
CTBOPHMO MACHB BKa3iBHHKIB Ha TOYATKH PAIKiB MaTpHLi. Teuep 3aMicTh NEPECTARAAHHA
CaMUX PAAKIB, UIO BHMArae onapHOro oGMiHy 3HAYEHHAMH BCiX elEMEHTIB ABOX PAIKIB, ki
MIHSIOTRCA MICIIMH, Y TIPOLIECI COPTYBAHHA MOJKHA BUKOPHCTATH NPHIIOM TIEPECTABIHHS
BKa3iBHUKIB Ha BIZNOBIHi psaks (rpadivna LxocTpanis uboro IpHHOMY HABOAKIACE HA PHC.
9.3 1 9.4). Tlicns COPTyBaHHSA PAAKH MATPUUI 3ATHIUAIOTECS HA CBOIX MIiCLIX Y AMHAMIYHIA
MaM’STi, 3 BKa3iBHUKH HA Ui PAAKH NEPECTARIIOTECS y MACHBI TaK, moG iX MOCAIAOBHICTS
BKA3yBaNa Ha PAAKH B IOPAAKY CTIAAAKHA 3HAYEHD CYM iXHIX efleMeHTiB.




[image: image245.png]HasezieM0 MOBHHM TEKCT NpOrpaMu 3 OCHOBHHMU KOMCHTApPAMH, 2 MOTIM JCTANbHIINE

NIPOAHANI3yeMO NPOrpaMHi OCOGIHBOCTI OKpeMHX GyHKIi.

JEREHER AR AR R REE AR ARA R AR R A AR AR AR AR AE R A AT AR AR AR AN I AR IAA N ]

/*
I
I

GopMysarsa » mumaNiwHif mam’aTl () maTpuui, samommeRoi */
nifemmns BUNARKORHME WHCHAME TA BHOPAAKOBaMOL 2a cnapammsm */
aHAReK CYN enamenmris papxis %/

JERERE R EAREIAEEREERRER IR SR RA AR RN R RN ATEEIAR RN R AR AR AR ]

#include <stdio.h>
#include <stdlib.h>

double ** CreateArray (void); /* nporornnu $ymxuin */
void PrintArray (double * matr(], int print_sum);

void SortRows (double ** matr);

void DeleteArray (double ** matr, int rdel);

int nr, nc; /* xinexicre pamkis i crosnuis maTpuui */
int main (void)

}

/*

double * *parrp; /* BXasisuux Ha eneuemT: Macumy
skasismmkis, posmimeHoro B i */

parrp = CreateArray(); /* Yopumypauna maTpuui */

if (!parrp) { /* memocrarHeo Micusm B A0 */

puts ("HemgocraTuso nam\’sri
return 0;

puts ("\n\t\t CPopmopana maTpuusm:"):

PrintArray ( parxp, 0); /* susefeunsi cPopuonanoi marpuui */
SortRows { parrp ); /* coprysanua pagxis satpuui */
puts ("\n\t\t Bigcopropaxa marpuua:");
PrintArray ( parrp, 1); /* BuBeIeHHS pesyNLTATY COPTYBaHHA 3 CyMamu */
DeleteArray ( parrp, nr}; /* spinenenna QA0 */
return 0;

DyuKnin GopuysaHHA MPAMOXYTHOL MaTpuui posuipricTio nrxnc,

sanosHeHOl BWNAgKOBMMM OiACHMMM uucnamm 3i 3amaHoro gianasomy */

double * * CreateArray (void)

{

double **pmat; /* Brasimsux Ha eneMeHTH MacHBy Bxasimuuxim */
int k, 3;
int min, max, intp;
double fracp;
printf (" PoomipmicTs marpsui - ");
scanf (“%d3¥d", &nr, &nc);

pmat = (double**)calloc (nr, sizeof(double*)); /* supinenss N nns
MacHBy mxasisuukie Ha novaTku pRoxis marpuui */
if ( !'pmat ) /* uemocraTHbo Micus B 0 */

return NULL;
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scanf {"%d%d”, &min, &max);
randomize();

for (k=0; k<nr; k++) { /* gopuyeannn maTpuni */
pmat (k] = (double *)calloc(nctl, sizeof(double}); /* ewainenna A0
anm k-ro pamka MaTpHui */

if (1% (pmat+k)) { /* uemocratho wicus » AL */

DeleteArray (pmat, k);
return NULL;

for (j=0; j<ne; j++) ( /* aanoeweHHA pAOXie uxcrnamM */
intp =min + random(max-min); /* uina vacTHHa umcna */
fracp ={double)rand()/RAND MAX; /* npobopa wacTuHa wucma */
pmat[k][§] = intp + fracp; /* aanuc cgopmosamoro umcna */

}
return pmat;

/* Oynkiuis suseseHss marpuui (ra ¢ym iI pspxie, sxmo pfint_sum==1) */
vold Printarray (double * prow[], int print_sum)
double **pr, *pel;
int k,3;
for (k=0, pr=prow; k<nr; k++, pre+) {
for (§=0, pel=*pr; j<nc; j++, pel++}

printf ("$9.21f", *pel); /* pubefienns eneuenris panxa */
if (print_sum)
printf ("$14.31£", *(*pr+nc)): /* susemenma cyuu psaka */

printf (*\n"};
t
}
/* DyHkuia coprysaHHA pafkis MaTpuui 2a cnafjaHHAM 3Hauens ixHix cym */

void 8SortRowe (double ** mrowp)

double **pr, **prl, **pr2:
double *pel, *ps;

for (pr=mrowp:; pr<mrowp+nr; pr++) /* waxnm ofumcnenna cym */
for (pel=*pr, ps=*pr+nc; pel<ps; pel++) /* panxie */
*ps += *pel; /* HarpoManMeHHS CyMM B OCTaHHBOMY enemeHTi */
for {prl=mrowp: prl<mrowp+nr-1l; prl++) /* copryeanua pankis */
for (pr2=prl+l: pr2 <mrowp+nr; Ppr2++)
if ((*prl)inc] <(*pr2)[ncl) { /* nopisusuus cym */
ps=*prl; /* ofuir aHauewwmm Bxaaismukis, */
*prl=*pr2; /* mo wmicTATh ampec paakis, Axi */

*pr2 =ps; /* uwawre 6yru nepecramneni */
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void DeleteArray (double ** ppar, int rdel)

double **pr;
for (pr=ppar; pr<ppar+rdel; pr++)

free( *pr); /* surwpanun pagxa */
free( ppar); /* BuUTHpaMHA MACHBY BKaliBHuxim */

TIpmuiaz BUKOHAHHA:

PoamipuicTe MaTpuui - 5 6
Hianaszon 3HaveHp ememeHTis - O 500

CPapmoBana MaTpmusA:
356.61 488.70 148.54 247.03 7.33 320.23
101.20 244.98 168.90 376.51 224.15 490.18
215.62 430,83 124.81 413.26 250.63 338.18

144.13 227.99 447.08 142.66 106.83 191.23
201.43 492.97 376.89 185.98 99.08 378.05

BincopropaHa MaTphuA:

215.62 430.83 124.81 413.26 250.63 338.18 1773.334
201.43 492.97 376.89 185.98 99.08 378.05 1734.403
101.20 244.98 168.90 376.51 224.15 490.18 1605.917
356.61 488.70 148.54 247.03 | 7.33 320.23 1568.441
144.13 227.99 447.06 142.66 106.83 191.23 1259.899

BriliesaesieHa NPOrPaMa JEMOHCTPYE PisHi CriocoGH 3BepTaHHA A0 SNSMEHTIB MaTpHLi,
PO3TAMOBAHOI B AUHAMITHIN maM aTi: depe3 iHACKCH, Gepe3 BKA3IBHUK HA €NIEMEHTH PAIKa,
3a JONOMOTO0 OKPEMOr0 BKA3IBHIAKA HA TIOYATKM PAAKIE TOWIO.

3yNMHAMOCH Ha KIOYOBHX MOMeHTax QyHKIiH nporpamu. DyHKUiA CreateArray()
dopmMye B iuAaMigHiii MaM’ ST MATPHIO, KOIKEH eeMEHT AKO] € BUTATKOBUM NiHCHHM THC-
nom. Yncnto GopMyeTses 3 JBOX 9acTHH: iN0i intp, Aiana3oH 3HAYEHDb SKOI BCTAHOBIIOE
KOPHCTYBaY, T2 ApoGoR0i £racp, AKa OGUHCIOETLCA Ha OCHOBI CTaHKapTHOT GibmioTeTHol
dynkuii rand(), mo nMoBEPTAE Uie BHMAAKOBE YHCIIO 3 AianasoHy O..RAND_MAX:

fracp = (double)rand()/RAND_MAX;

s edextusrOl poGOTH 3 pAAKAMU MaTPHLI MepMM Y AHHAMITHIK nam’sTi dopmy-
€THCA MACHB BKA3iBHAKIB, KOXKEH €IEMEHT AKOIO 3GepiraTume anpecy BIINOBINHOTO PAAKA
MaTpHL:

pmat = (double **)calloc(nr, sizeof (double*)};

3MiHHA pmat BHKOHYE DO/ BKa3iBHHKA HA I0YATOK MACHBY BKA3IBHMKIB Ha NEpIm elleMeH-
TH pAAKIB MaTpril. TomMy O 3MIHHY OronomeHo 3 THIoM double**. MacHB BKa3iBHNKIB

3aMOBHIOCTLCA AAPECaMH PAAKIR MATPHLLL. JI0 KOKHOTO PALKa JOTYI2EMO ONHH JOAATKOBMH
EIEMENT, B AKOMY 30¢piraTHMEThCH CyMa LBOTO PAAKE:
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B o6ox BunaaKax AMHaMiuHa NaMm’ATs BHALIAETECA 33 JONOMOIOKO CTAHIAPTHOT (yHK-
uii calloc(),sKa Ha BinMiny Bin ¢yHKnii malloc (), Biipasy OHyIOE BuineHy 061acTs
MHaMiTHOT nam’sTi.

DyHKIit0 BUBE/ICHHA MATPHL PrintArray () OPraHi3oBaHO TaK, WO MOKHA BHBOIHTH
TiNBKH eEMEHTH MATPHI (U1 UBOTO APYTHIt napaMeTp byHKLUIT noBHHEH LOpiBHIOBATH 0)
a60 I0IaTKOBO B KiHIll KOXHOTO PAAKA BHBOIMTH 3HAYEHHS CYMH EEMEHTIB LbOro pizaKa (3a
YMOBH, IO APYTHii TApaMeTp SOPiBHIOE 1).

DyHKUiA SortRows () MepecTaBae PAIKH MaTPHLI 32 CIafaHHAM 3HAYCHb IXHIX CyM.
DaKTHIHO BifGyBaeThes 0OMIH 3HAYCHHAMH MiK €1eMeHTaMH MacHBy BKa3iBHUKIB. Ilicia
3aKiHYeHHA HIUTY COPTYBAHHA TOC/IXOBHICTE BKa3iBHUKIB Gy/ie BKa3yBaTH Ha PAJKH B TOMY
TIOPSIKY, IO BiANOBia€ yMOBi CNAjANHs 3Ha%eHb cyM. JUIX COPTYBaHHs BHKOPHCTAHO 10~
JaTKOBi BKA3iBHMKM prl Ta pr2, SKi € BKa3iBHHKAMM HA eJEMEHTH MaCHBY BKa3iBHHKIB,
10, 36epiraloTh aAPecH THX PSIKIB, CyMH AKMX [OPIBHIOOTHCS:

if ((*prl)[ncl<(*pr2)[nc]) { /* nopipusHHA asadvens cyMm paakis */
pel =*prl; /* ofmin 3Hauvemwsun Bxasisuuxis, */
*prl=*pr2; /* mo sbepirawTe ampecu papxim, */
*pr2 =pel; /* axi mawors 6yrH nepecramneni  */

Ocranus QyHKis porpaMu DeleteArray () OpA3HAYeHa [Ulf 3BUILHEHHA JUHAMIHOT
maM’ AT, AKy 3aitmanu Jani nporpamu. Cro9aTKy BATHPAIOTHCS 3aTI0BHEH] PAIKA MATPHL, 3
TOTIM 3BITEHAECTHCA TTaM’ AT, BHILICHA U MACHBY BKA3iBHUKIB HA MOYATKY PANKIB,

13.3. [uHaMiyHi cnucku

Xoya 3aCTOCYBaHHS CTaTHYHNX a00 IMHAMIYAKX MacHBiB BKA3iBHUKIB € 3pyuHOi0 Hop-
MOIO0 36epekeHHs apec JaHuX, AKi PO3TAINOBaKi B IMHAMIUHIH Tam’sTi, BCe X Taki MaCHBH
JIOUIIBHO BUKOPHCTOBYBATH Y BANAKAX, KOJIH KUTEKICTB | KOH(irypamis faHuX 3a3nanerins
BiZOMA Ta HE 3MIHIOETECA y NIPOLIECi BUKOHAHHS MPOTPaMH.

TIpore B GaraTsoX 3anayax KibKiCTs AAHUX HANEPE/, HE BCTAHOBNEHA, @ PO3B’S3YBAHHA
3aj1a4i nepebayac BBeIeHHA HOBUX €EMEHTIB y Bike copMoBanuii Habip AAHMX, BUAATICHHS
OKpPeMHX eIEMEHTIB YH iHIi 3MiHH cKmajty i kordirypauii HaGopy faHuX. V X BUIagKax
BHILO] THYYKOCTi T2 €(eKTHBHOCTI B POrpaMyBaHHi i peanisarii 3a1a4 MOXHA JOCAITH, 33~
CTOCOBYIOUH T. 3B. QuHamiuni ingpopmayiiini cmpyimypu, Haibinsm nouniperamu Gopmamu
AKAX € RiRiKi cnucku Ta 08ilikogi depeea (PO3ramyKeri CMCKy).

JTunamiugi indopmaniiini cTpyKTypn GopMyIOTHCA Ha OCHOB] B3aEMO3B’ 3Ky €JIEMEHTIB.
Tax, KOXKeH eleMeHT JiHiiHOro CICKY OB’ A3y€ThCA Yepes BIANOBIAHI BKA3IBHHKH 3 OLHUM
abo nexinbkoma cyciaHimMu enemenTamn (puc. 13.1). IIporpaMHO €leMEHT AHHAMIYHOTO
CIMCKY MOYKHA Peaii3yBaTy 4epes CTPYKTYPHWMI THII, AKvif MICTHTD IOHAMMEHIIE Ba TONS:
indopmariiine, B sKOMY 36e€piraloThca JaHi IBOTO €EMEHTA, TA AAPECHE, YEPE3 AKE BiH
TIOB’A3YETHCA 3 iHWIAM eNeMEeHTOM. 37e6iMbIIoro BCi eNeMEeHTH CIIMCKY MalOTh OIHAKOBHH
CTPYKTYPHHI THIL
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Puc. 13,1. [UHaMiHi CMCKK: @ — ORHO3B'A3HMA CNUCOK; 6 — ABOIB'AIHMA CIMCOK

Jliniifeuit CIIHCOK, KOXKEH €EMEHT SKOr0 MICTHTH MOCHIAHHS HA OIWH Cycimiil (1K
Ha puc. 13.1,4), HasuBaeTbCA 00HO36 'A3HUM 860 oOHOHanpamaenum. TIOWIMPEH] TaKOK
06038 s3ni a60 dgonanpamneni NHIHI CTIMCKH, B AKHX KOXKEH eneMeHT 30epirae aapecu
nBox cycimmix (puc. 13.1,6).

Ockinbku eneMenTH cnucky GOPMYIOT TAHLIOT JAHKX, TI0 SKOMY MOXHA PyXaTHCh B
OIHOMY (OHO3B’ SA3HUIA CITHCOK) 4H 060X (ABO3B’ A3HMIl CIIHCOK) HATIPAMAX, TO LIS 3BEPTAHHS
IO CIMCKY JOCTATHBO 30epiraTi aapecy TiNBKM OJHOIO NOYATKOBOTO E/IEMEHTA, AKMH Ha-
3UBAIOTE GepuUHOI0 AG0 20106010 CIIMCKY. KiHUEBHI €ICMERT, AKHIi HE MA€ HACTYHHKIB,
Ha3MBAIOTH X60CMOM CITHCKY, @ B HOTO a/peCHe rose 3aHOCATh KOHCTAHTY NULL.

Crincok mose Oyrn samxrenum (KirTbyeaum), KOIH KiHUEBHE eIIEMEHT MiCTHTB ITOCHITAH-
Hfl HA BEPIIMHY CTIHMCKY — (PaKTHYHO TaKi CIUCKH HE MAIOTh NOYATKY if KiHua. J[na 38°a3Ky 3
KiNbUEBUM CIMCKOM MOHA 36epiraTi afpecy A0BITBHOTO EEMEHTA LILOTO CIMCKY.

CnuckH pO3pi3HAIOTH TAKOXK i 32 c1ocoGoM npueTHaHHs HOBHX enemenTis. HalGinbur
TONMIMpEHi TaKi cnocoGH TOMOBHEHHS CIIHCKY:

« MPHEHAHHSA EIEMEHTIB JI0 BEPIIMHH CIIHCKY;
o MPHEAHAHHS EIEMEHTIB JI0 KiHIA CHCKY;
 BCTABJICHHS €/ICMEHTIB y BH3HAYEH] IO3MILIT CTIMCKY.

Tlepmmuii crioci6 nepeabayae, 1O KOXKEH HOBHIL eIEMEHT NPHEAHYETHCA NEPe] novar-
KOBHM i CTa€ B CIIHCKY TIEPLIKM (BEPUIMHOO crincky). Taky OpraHi3aico JaHHX HA3HBAIOTH
CITHCKOM, OPrani3oBaHHM sK cmex. IIpu NPOXO/KeHHI MO TAKOMY CIIMCKY Bij BEPLUIMHH JI0
KiHIIEBOrO eNEMEHTA JAH1 3UMTYIOTECH Y MOPAIKY, 3B0POTHOMY JI0 TIOPSAKY ix 3arucy.

3a npyrum cnoco6om $HopMyeThCA CIMCOK, AKHIT HASHBAIOTE 4ep20io, OCKINbKH KOKEH
HOBRIi €NEMEHT CTa€ OCTAHHIM (KIHLEBHM) ENEMEHTOM CITHCKY.

Tperiit cnioci6 xae 3Mory dopMyBaTi CHHCKH, BIOPAIKOBAHI 32 ICBHUMH NPaBHIIAMH,
'HANPHKNA/I, BIOPAAKOBAH] 32 3HAYCHHAMH KITI04iB iH)OPMAIIHHHX TIONIB (K10YeM HASHBAIOTH
TIEBHY O3HaKY, 32 SIKOIO 3AIHCHIOETHCA BNOPAIKOBYBAHHA /260 nowyk enementis). Hopuii

€NEMEHT MO)KE BBOTHTHCH Y JIOBIIbHY TO3HIIIIO CIHCKY, 30KPEMa BCEPEAHHY MiXK IBOMa Bike
3aNMCAHHMH ENIEMEHTAMH.
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OcnoBHi npAiioMi poGoTH 3 OHO3B’ ABHHMU AMHAMISHHMH CITUCKAMH POSTIAHEMO Ha
npuknanj Taxoi 3anadi. IIpnmmycTiMo, 110 KOPHETYBAY NOC/TAOBHO BBOMTE 3 KAABiaTypH AaHi,
AKi CKMANAKOTECS 3 IH/IEKCA Ta TEKCTOBOTO MOBIOMIIEHHA. I3 BReIEHHX JaHHX y ZHHAMIMHIH
nmam’aTi HeoOXiHO CHOPMYBATH CITHCOK, OpraHi30BaHWH AK Yepra, i HaAPYKyBaTH (BHBECTH
Ha eKpaH) iioro indopmauiini noms y dopmi Tabruwi. [lotiM 31 crmeky Tpeba Busanua ci
€/IEMEHTH, siKi MalOTh HeTlaphi {HAEKCH, Ta HAZPYKYBATH CICOK, IO 3ATHITHBCA.

3a yMOBOIO 3271241 Aani, mo GymyTh 3aHOCHTICE B iHbOpMALLiliHE NOE KOKHOTO ere-
MEHTa CIHCKY, MAIOTh JIBi CKNA0Bi YACTHHM: {HEKC i TeKCTORe NoBigoMueHAs. Tomy 1
iX OrOIOIICHHA BBEACMO OKPEMHIE CTPYKTYPHUI THIT:

typedef struct inform {

int index;

char message [poimip_nosidomaenns] ;
} INFORM;

Toni enemenT CiHCKy Gyae CTPYKTYpO0, mabnoH SKOT MOXKHA OrONOCHTH TAK:

typedef struct list_elem (
INFORM inform;
struct list_elem *next;
} LEL;

TYT inform — MOIE J@HHX EIEMEHTa, @ next — BKA3IBHHK Ha HACTYTIHMIL efIeMEHT CTIHCKY.
Ajtpecy modaTKy Cnucky Gyiemo 36epirath B 3MiHKIH-Ba3iBHEKY 1ist, AKy LA CAPO-
MeHHA QYHKLIH IPOrpaMu OroTOCHMO AK IOCAIBHY SMIHHY:
LEL* list;

Haranaemo, wo Bei MoGanbHi 3MiRAi aBTOMATHIHO iHILIANI3YIOTECH HYTHOBHM JHATCHEAM,
To6TO BKasiBHHK 1ist OTPHMAaE 3HAYCHHS NULL, AKHM BiI3HAYAcThCA TIOPOKHIH CTIHCOK.

Dopmysanna coucky. PoGora nporpaMu posnoTHHAETLCA 3 BBEACHHA AAHHX | Gopmy-
BaHHA cHeKy. OCKLTBKH CNACOK Ma€ GyTH cOPMOBAHHH AK Uepra, TO KOXEH HOBOBBEACHHI
EIEMEHT 3AHOCHTHMETECA Y KiHeMb CITHCKY (CTaBaTIME OCTaHHiM). O3HAKOIO 3aBEPIICHES
TIPOLIeCY BBEACHHSA JAHHX GYACMO BBAXKATH NIOABY HYNBOBOTO IHACKCA.

3amuuemo okpemy Pynkuiio AddElem( ), npu3sHaueny And BBeeHHs NaHux {iHnexca
i TEKCTOBOrO NOBIAOMICHAR), pOPMYBAHHA 3 UHX JAHHX HOBOrO SIEMEHTA CIHCKY i IIpH-
€/IHAHHA HOro 10 KiHLA crmcky. €auHKM niapamerpom GyHKLl € BKasiBHUK last, yepes
AKHH MepeaacThCA aNpeca OCTAHHEOID elleMeHTa nonepeanso chopMoBakol yeprH. Ho uporo
elleMeHTa Gyne NpReHanyi HOBH, CTBOPEHHH y GyHKWIL. S0 CIIHCOK iie Ae MICTHTD JaHMX
(3HageHHA list AOpiBHIOE NULL), TO HOBOBBCHCHHI €NEMEHT CTAE He TUIBKHM OCTAHHIM,
asie i MepIHM eAeMEHTOM YeprH, a Horo anpeca 3aHOCKTHCA Y IoGATLHIN BKA3IBHUK Ha
NO94TOK CIIHCKY 1list. Jina Hymepauii BBeeHHX JaRHX Y GYHKUIT BUKOPHCTAHO CTATHUHY
3MiHHY num. AddElem() NOBEPTac anpecy NPHENHAHONO €NeMERTa a60 NULL, AKIO BBE-
JIeHHs JAHHX 3aBEPLIEHO (3UHTAHO HYNLOBMIL innexc).
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LEL *pel; . /* BXa3iBHMX HA HORMil eNemenT */
static int num=1; /* HOmMep erleMenTa, MO BEODHTECA */
pel = (LEL*)malloc(sizeof (LEL) }; /* Buninemss AN ama enemenra */
printf ("\n\t%d enemewr: ingexc - ", num);
scanf ("%d", &pel->inform.index);
if (pel->inform.index==0) { /* ximeus pBeneHHa */
free (pel);

return NULL;

£flush (stdin); /* ouumenna 6yfepa BBemeHHA */
printf ("lMosinomnenna: ");

gets (pel->inform.message);

pel->next = NULL; /* enement crac ocTamMiM y ChMcKy */
if (list ==NULL) /* Axmo crmcox nopommid, TO */
list =pel; /* sBemeHuit eneMenr crac mepmuM */
else
last->next =pel; /* NpUenHaHHS NO OCTAHHBOrO B CIUCKY */
numt+;

return pel;

ByNHHUMOCDH AeTaNbHImE Ra $OPMYBAHHI CIEMEHTa AHHAMIMHOrO CrImCKy. Oneparop
pel = (LEL *)malloc(sizeof (LEL));

3BepTaeThea A0 GibmioTeunoi dpynkmii malloc (), mob BAAUMTH AiTARKY duHAMidHOT

nam’aTi, BianosigHy 3a 06cATOM K0 posMIpY eeMEATa CIMCKY. ARpeca AINAHKA HOBOTO
€IeMEHTa TIPHCBOIOETEC BKASIBHUKY pel.

LLlo6 ckopOTMTH TeKcTH RporpaM i 30cepeauTyH yBary Ha 0COGNMBOCTAX TX anfOpUTMIe, Onycka-

E TUMEMO NEPEeBIPKY HARBHOCTI BINLHO! AMHaMIuHO! nam’siTi. MpoTe B yeix NPaKTHUHKX nporpa-
Max, WO BUKOPMCTORYHOTE SR 3GEPEKEHNA AaHix AUHAMIYHY Nam'ATh, TaKy nepesipky TpeGa
3niACHIOBaTH 060B'A3KOBO.

Ko nmHamisHy naM'ATh JJIA €IEMEHTA BHIIIERO, B NONA BHYTPIlIHbLOI CTPYKTYPH
inform 3aHOCATBCA BBEAEHI 3 KIABIaTypy Hani:

scanf ("%d", &pel->inform.index); gets (pel->inform.message);

V none azpecy HACTYNHOIO eeMEHTa — next 3AMHCYETBCA 3HAYCHHS NULL, OCKINBKH
HOBHI1 €/JEMEHT CTa€ OCTaHHIM Y gep3i.

BubeaeHAS HA eKPAN | BHTHPAHHA BCLOTO CORCKY. 38°A30K 31 CTBOPEHHM CIIUCKOM
IRIHCHIOETBCA Fepe3 BKA3iBHUK HA MO9ATOK CIHCKY 1ist, AKuM OTOTOWIEHO AK MOGANBHY
3MisHy. 1106 posapyxysary indopManiiisi nons Beix HACTYIHUX eleMenTiB CTCKY, TpeGa
TIOCIHIAOBHO MEPEXOIHTH 3 OAHOTO ENEMEHTa Ha {HIIA, IPECa TKOTO 3aNACTHCA TOMEM next.
Posrnanemo dyHKUiO ApyKYBAaHHA CIMCKY PrintList().
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{
LEL * pel=1list:

while (pell=NULL) {

printf ("\n%-8d%-70s", pel->inform.index, pel->inform.message);
pel =pel->next;

Jlns 3BEPTAHHA A0 SIEMEHTIB AMHAMIYHOYO COHCKY QYHKIIA PrintList () BHKOPHC-
TOBY€ BKa3iBHHK pel. Oneparop

pel = pel-> next;
nepecyBae Leil BKA3iBHMK 10 eNeMeRTax CITHCKyY, TOGTO BCTaHOBMOE pel Ha nepmnil Gair
HACTYIIHOTO €leMEHTa CITHCKY, Aipeca SKOro 36epiracThCA B N0 next MOTOYHOTO AHHAMIY-
HOTO eNIeMEHTa, Ha SKHi Bkasye pel. [IHKI 3aBeplryeThes, KoMK BHBEAESHO NaHi OCTARHBOTO
€IeMEHTA, OCKINbKH B HOT0 fONe next 3allUCAHO KOHCTAHTY NULL.
DyHKUiT BUTHPAHKA citcKy FreeList () momiGHa o omucasol BHue.
void FreeList (void)

LEL * pel =list;
while (pel!=NULL) {

list = 1list-> next; /* NepmMM y COMCKY CTae HAaCTYMHuA enemeHT */
free (pel); /* BMTHpaHHS MOTOUHOrC enemeHra */
pel =1list;

JUns npoLecy BUTAPaHHA BKIHBHIL NIOPANOK OLIEPATOPiB: CIIOMATKY BKA3iBHHK list
TIEPEHOCHTHCSA HA RACTYNAUH ENEMEHT CraCKY Ta poGUTh HOTO BEpIIMAOIO CITHCKY, &
noTiM BUTHPAETBCA TIONEPE/Hii SNEMEHT, Ha AKMii BRasye pel. Skuio ui oneparopa
TEPECTABHTH MiCILAMH:

free (pel);

list=list->next;

TO B JIPYroMy OMEp2Topi BiIOYBATHMEThCA XHOHE 3BEPTAHHA /IO MONS next TOTO
€NeMeHTa, AKHI BAS BUAANEHO,

Po3pobneni gyHxuii opsryBatHs, BUBSACHHA Ta BITHPAHES CIMCKY PEATI3yIOTh NEPULY
4ACTHHY IOCTARNEHO] 3a1a%. JONOBHAMO X byHKIIAMH, IO BUKOHYIOTS NOWIYK E/IEMEHTIB
33 3aJAHHMH 03HAKAMH Ta BHIALTOTH SHAMACHI CAICMEHTH 31 CIIHCKY.

Towyk i BUAA/ICHHA OKPeMAX e/leMenTiB. DyHKuiA FindoddIndex () npu3HaieHa
/1A TOTIYKY B CIMCKY MEPLIOTO €EMEHTA 3 HENAPHHM IHIEKCOM, BOHA NIOBEPTAE BKA3IBHUK
Ba 3Halinenuii eneMenT 260 NULL. [ToYK NPOBOAHTLCSA, MOGMHAIOTH 3 ENEMEHTA CILMCKY,
Ha Axuii BKasye mapamerp dynkuil start. Lle Aa€ 3MoTy NepepipaATH TUIBKH Ty 4aCTHHY
CIHCKY, SIKa 1€ He PO3NTANAIACS.
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Puc. 13.2. BupaneHHs enemeHTa 0QHO3B'RIHOO CMIMCKY:
a— chopMoBaHUiA CIINCOK;
6 — BUAANEHHS NEepLIOTD enemMeHTa;
8 — BURANEHHA CEPEAWHHOTD enemenTa

LEL * FindoddIndex (LEL* start)
{

LEL * pel =start; /* nomyx nOUMHAETLCH 3 eneMeHTa *start */
while (pel!=NULL)
if (pel->inform.index%2!=0) /* innexc enemenTa HenapHui */
return pel;
else
pel = pel-> next;
return NULL; /* He suampexo Bimnomigxoro enementa */

}

@yHKiis DeleteElem() BHIANSAE 3i CIIMCKY €IEMEHT, Ha AKKH BKasye pdel. Skuio
BHIIANSETHCA NEPIIHi EIEMEHT CIHCKY, TO BKa3iBHUK MI0YATKY CIIMCKY 1ist NEpeHOCHThCH
Ha HacTymHui enement (puc. 13.2,6). Bunanenns Beix iHIMX eneMenTiB Bumarae 3Gepe-
JKEHHA 3B’A3HOCTI crmcKy. Jlnsa LOTro B eNeMeHT, Akuii nepenysas pdel, Tpefa 3aHecTn
ajipecy eneMeHTa, HACTYITHOIO 3a BunanesuM (puc. 13.2,6), abo NULL y pasi supancuus
OCTAHHBOIO eNeMeHTa crucKy. IIpoTe B ONHO3B’ A3HMX CITHCKAX 30epiracThes Tinbkyu anpeca
HACTYMHOTO eNeMENTa, ToMy (yHKiis Ma€ Apyruit NapaMeTp — BKA3iBHUK prev, IO BU3HAYAE
YacTHHY CITHCKY, B AKil Tpeba mykatu nonepeannka pdel (To6TO enemeHT, B monmi next
AIKOTO 3aMHCaHo ajpecy pdel).

LEL* DeleteElem (LEL* pdel, LEL* prev)

if (pdel==1list) ( /* Bupansersca nepmui enemet */
list =1list->next;
free(pdel);
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while (prev->next !=pdel)

Pprev = prev-> next;
Pprev->next = pdel-> next;
free (pdel);

return prev; /* BxasipHMx Ha OCTaMHik mepemipennit enewmenr */
}

/* nomyx emewesnTa, mo nepefiye pdel */

/* nepemmxanus 38’ szkis */

DYHKIIA NOBEPTAE BKA3IBHHK HA HOBHH IOMATOK CITACKY, AKIIO BHAATCHO NPl eeMenT,
iRaKIe — BXA3IBHAK HA EIEMEHT, 1O MEPeaYBaB BHAIEHOMY. [IOYHHAIONH 3 LILOTO ENEMEH-
Ta, Gy/ie BHKOKYBATHCh NOUIYK HACTYITHHX CeMEHTIB CITHCKY, AKi MAAATAI0Th BHAAIEHHIO.

Tipouec BHAANCHNA 3 CIHCKY BCIX GIEMEHTIB, IO MRIOTH HENAPHI HHREKCH, MOXHA
PpeanisyBaTH 4epe3 LHKNIYHI BHIIHKY QyHKUIA FindOddIndex() T2 DeleteElem().
Came Tak opranizopato pobory Gynkuii DeleteAllodd():

void DeleteArllodd (void)
{
LEL *pst=1list, *pdel;
while ((pdel=FindOddIndex{pst))!= NULL)

/* noxu € enementn 3 */
pst = DeleteElem(pdel, pst); /* Henapumg imaexcamu - BuURanaeMo */
}

32 yMOBaMH IaHO| KOHKDETHOT 3a1a4] 3aMiCTh TPhOX QyHKUIH, ONMHCAHHX BHILIE, MOKHA
3anucaTi onHy edexTHBHIMLY B peanijauii PyHkiilo DeleteOddElements (). Y mpoueci
BHKOHAHHS A QYHKLIA NOCNIKOBHO MEPEBIPAE BCI eNEMEHTH CIIMCKY TA BiAPA3Y BHAANAE Ti,
W0 BIANOBIAAIOTH 3a1aHiA yMOBi. JInd nepeMuKanHA 3B’A3KiD Y pa3i BHAANCHHSA €NeMEHTa
BHKOPHCTOBYETECS NORATKOBHI BKA3iBHNK prev. Bin 36epirac anpecy enementa, akmit
TEPEAyE TOMY, IO BAAATAETECS (IuB. pHc. 13.2,6).

void DeleteOddElements (void)

LEL *pel=1list, *prev;
while (pel!=NULL)

if (pel->inform.index%2==0) /* ingexc napumit */
prev =pel; /* enesent sanmmmacTeca */
pel = pel-> next;
else { /* enement Tpeba BUpanmHTH */
if (pel==1list} { /* BHOANEHHA NepEOro enewmeHra */
list = list-> next;
free(pel);
pel~list;
} else { #* pumanewss inmux enemenris */
prev-> next = pel-> next; /* nepeustxauna an’asxie */
free {pel):

pel = prev-> next;
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/* SopMyRamua OAHOZB'AIHOTO MMMAMIRHOTG CIMCKY-Weprs 3 Ramux, */
/* MO CKNARADTACR 2 TeXCTOROrO mORifoMneHws Ta HOro impgexca. */
/* BHURaneMHa 3i CHMCKY eneMenTir 3 memapmIar impexcamm */
JRERRRERRRRR R AARERRRE R RN L ARSI RN R E R LR KA AR AR A AR AR ]

#include <stdio.h>
#include <stdlib.h>

#define MES_LEN 200 /* posmipHicTh pamka mosimounenus */
typedef struct inform { /* ctpyxrypa indopmaniimoro mons */
int index;
char message[MES_LEN];
} INFORM;
typedef struct list_elem { /* cTpykTypa eneuenTa cnucky */

INFORM inform;
struct list_elem *next;
} LEL;
LEL * AddElem (LEL* last); /* npororunn Hyuxuin */
void Printlist (void);
LEL* FindOddIndex (LEL* start});
LEL* DeleteElem (LEL* pdel, LEL* prev);
void DeleteRllodd (void);
vold Freelist (void):

LEL *list: /* rmofaneHrii BXaliBHMK Ha TOYATOK CnRCKRY */
int main (void)

LEL *end = NULL; /* BXasiBHMK Ha OCTaHHiR enemenT crmcky */
puts ("\t\t Bxigui pani:
do { /* maxn $opuyeanna cnucky */

end =~ AddElem(end) ;
} while (end !=NULL);
puts ("\n\n\t Beegeno maHui:

PrintList(}; /* puBepenns cdopmosaHoro cnucky */
DeleteAllodd(); /¥ sunanenra enemenTin 3 menapHuMi inpexcamu */
puts {"\n\n\t Crnncox nicna BuAaneHHA:");

PrintList(); /* BuBefeHHs CKODOUEHOrO cmucxy */
FreeList(): /* apineHenna OU */

return 0;
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LEL * AddElem (LEL* last)

LEL *pel; /* BXasiBHMK Ha HOBUR eNleMeHT
static int num=1; /* HOMEp enemeHTa, MO BBONHTBHCR
pel = (LEL *) malloc (sizeof (LEL}); /* eupinesns [fl ans enemeHTa

printf {"\n\t%d-# ememenr: impexc - ", num);

scanf ("%d", &pel->inform.index);

if (pel->inform.index==0) { /* o3naxa xiHus BBeHEHHR
free (pel);
return NULL;

fflush (stdin); /% ounmenns Gypepa pRenenus
printf ("nosimomnewmna: “);
gets {pel-> inform.message);

pel-> next = NULL; /* HoBMi ememenT Gyfle OCTAHHMIM y CRHCRY
if (list == NULL) /* Axmo emucok mopomHiit
list =pel;
else N
last-> next =pel; /* npuegHaHHA RO OCTaEHLOrO B COHCKY
num+;
return pel;

3

/* GyHXUis BABEGEHHA HA expaH ycix Rammx comexy */

void PrintList (void)

{
LEL *pel =1ist;

while {pel!=NULL) {
printf ("\n%-8d%-70s", pel->inform.index, pel->inform.message);
pel =pel-> next;

}

/* DYHXUiA BHMRaNeHMA 3aNAHOrO enemeHTa */

LEL* DeleteBlem (LEL* pdel, LEL* prev)

if (pdel ==list) { /* DMOANEHHS NepHmOro eneMeHTa
list = list-> next;
free(pdel);

N return list; /* BXa3iBHMK Ha CMMCOK Nicns BMOaneHHA

while (prev->next!=pdel) /* nomyx enemenra, mo nepeaye pdel
prev =prev->next;

prev-> next = pdel-> next; /* nepeunxanHs 38’ AaKis

free (pdel);
return prev; /* BXa3lBHUK Ha OCTaHHift nepemipenuii enewent

*/
*/
*/

*/

*/

*/
*/

*/

~/

*/
*/
*/

*/
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LEL* Pind0ddIndex (LEL* pel)
{
while (pel!=NULL)

if (pel->inform.index$2!=0) /* imnexc enemenTa Henaphwmit */
return pel;
else
pel = pel-> next;
return NULL; /* ue amaiimeso pipnosigHoro enementa */

/* DyHxuim BMOaneHHA BOiX eNeMEHTiB 3 HenapMMMu ismexcamx */
void DeleteAllodd (void)

* LEL *pst=1list, *pdel;

while (({pdel = FindOddIndex (pst))!=RULL) /* umxniunui nomyx i */

pst = DeleteElem (pdel, pst); /* Bunaneuns enemeHris cnucky */
}

/% BymKuia BuTMpaHWA BCBOrO cmMcxy */

void FreelList (void)

LEL *pel=list;
while (pel!=NULL) {
list =list-> next;

free (pel); /* BUTHDaHHA NOTOWHOrO enementTa */
pel=list;
}
} N

TIpuK/an BHKOHAHHA TIPOTPaMH:

Bxigui pami:

1-#i enement: imgexc - 205
nosinomnenHa: I[OHMANTH PiBeHb CHrHAnNy

2-% eneuenr: imnexc - 318
nopigomnemun: POINOYATH MPOLEC PeryNKBaHHA

3-#t enement: iupexc - 202
noeimownensn: [iOBHUHTH piBeHb CHMIHany

4-@ enemeHT: imgexc - 765
nosigomnenns: Asapifika curyauia

5-% enewenwr: impexc - 381
nopinounenus: [Meperipxa mianasory uacTorT

6-7 enemenT: iMmexc - 456
nopifoMneHHA: 3aBEPUMTH KOHTPONL

7-% enewent: impexc - 0
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205 TMOHH3ATH pPiBEeHb CHrHany

318 POBNOwATH MpOLEC PerymoBaHHA
202 Oinexmurn pisexs curHany
765 Apapinna curyauia

381 Nepesipka mlanasony wacror
456 3aBEPmUTH KORTPOJE

Crucok nicna BHUAaneHus:

318 Po3nouaTi npousc peryyoBaMHsS
202 TNigPMOUTH piBeHp cHUrHany
456 3aBEPIATH XOHTPONL

TIporpaMyBanns crexa. [TomBpesrM pisHOBHIOM OJHO3EA3HOTO CIHCKY € cTek. Oco-
GiueicTs Opraizagii CTeKa B TOMY, IO KOXEH HOBOMPHEAHAHMI EIEMEHT CTA€ BEPIIMHOIO
CITHCKY, TOMY 39HTYBAHHS €IEMEHTIB NPOBOANTECS B NOCHIIOBHOCTI, 3BOPOTHIH JO MOCITI-
JIOBHOCTI 1X 3aNUCY. 39MTaHHI €NEMENT BUIANAETHCA 31 CIIMCKY. SIK NPABHITO, BUKOPHCTAHHA
CTexa He miepeaGayac BIIATCHHA CEPEIMHHHX CIIEMEHTIB CITUCKY,

TIporpamyBaHH# cTeKa € YaCTKOBHM BHNAIKOM POGOTH 3 NiHiHHHM OHO3B’ A3HAM CIIAC-
K0M i Ga3y€erhca Ha ABOX ONepauisx:

» TIPHEIHAHHA KOBOTO €EMEHTA A0 BEPIIAHH CTIUCKY;
* 3UNTYBAHHA TA BUAANEHHI NEPLIOTO EIEMEHTa CITUCKY.

Jina peamisauii nux onepauiii 3anumemo ABi kopoTki ¢yHKiii: PutInStack() Ta
GetFromStack(). ByaeMo BBAXKATH, WO €NEMEHTH CTEKA MAKTD TaKy Camy CTDYKTYPY,
O i eAEMEHTH JTiHIAHOMO CIMCKY B MonepeaHiil nporpami. OGHARI ¢yHKIII NoBEPTAIOTH
aipecy HOBOI BEPIIMHH CIHCKY.

Tepwa ¢yHkuia PutInStack() NPHIEAYCHA VIS CTBODEHHA HOBOTO ENEMEHTA Ta
3anucy #oro 8 crex. BoHa BHKOPHMCTOBYE OIME NapaMeTp data, Yepes AKHA NepeaaeThen
BMicT iHOPMaLLiiiHOro [ONA eneMeRTa (AaHi I0BHEHI GyTH BBEACH] OKPEMO).

/* 3amuc momoro enemenra ® CTex */

LEL * PutInStack (INFORM data)

LEL *pnew; /* BXa3LlBHMK Ha HOBMI eneMeHT */
pnew = (LEL *)malloc(sizeof (LEL}); /* pupineuns QN ana enementa */
pnew->inform=data; /* aanoemeHHA noma naHkx */
pnew->next = list; /* mim'emMamma go cnucxy */
list =pnew; /* nepumit y cnucky */

return pnew;

Jpyra dyHkuis GetFromStack() 39MTYE CNEMEHT 3 BEPHIHHM CTeKa Ta BHAANSE
#Horo. [Tepen BusanesuaM yHKUiA 3aTHCYe 32 ANPECOI0, 32]AHOKO BKasiBHIKOM pdat, 1aHi
indopManiiiEOre MOMA YHOTo EIEMEHTA,
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LEL * GetFromStack (INFORM* pdat})
{

LEL *ph=list; /* Brasiewuk Ha BepuwHy */
if {ph==NULL} return NULL; /* cnucox mopomsia  */
*pdat = ph->inform; /* xoniBanuA nona mamrux */
list=list->next; /* nepeecenus sepmuuu crMcky */
free (ph}; /* apineuenna I */

return list;

BukopucTosylous pospobnesi ¢yrxmii, MoxHa GopMYBaTH CIHCOK-CTEK, TOCHIAOBHO
3YUTYBATH Ta BHIALATH HOTO €NEMEHTH IR JONOBHIOBATH CTEK HOBHMH [aHHMH.

13.3.2. [1Bo38’A3HI NixiiHI cnucku

CTpyKTypa eJleMEeHTa IBO3B A3HOTO CNHCKY. KoKeH enement (8038  13HOrO NMHaMiY-
HOTO CIUCKY 36epirac aapecH AK HACTYIHOTO, TaK i NONePETHBOrO eNEMEHTIB LIBOTO CIIHCKY
(anp. puc. 13.1,6). Le aae IMOry PyXaTHCh [0 CIMCKY B 060X HaMpAMKaX i MiABMLIYE FHYH~
KICTB T2 edeKTHBHICTb TpOLeCiB BCTABNEHHS T2 BUAANCHHA enemenTie. [Tpaena, npouec
$OpMYBAHHA TAKOTO CITHCKY AELIO CKAANHIK, HiXK ONHOIB’A3HOTO.

TIpointocTpyeMo poGoTy 3 ABOIB'AHHM CHHCKOM Ha PHKNA] MOMepeHbol 3aa4i,
TOCTABHBIIH JOAATKOBY YMOBY, L0 €eMEHTH cOPMOBAHOTO CIIHCKY OBWHHI GyTH BIIO-
PANKOBAHUMH 32 3POCTAHHAM [HACKCIB.

Bpenemo 1ie oase AonosHexHA. Y MonepenHiii nporpami indopManiiine none eneMeH-
TiB cincky GopMyBansoch K CTPYKTYpa, IO CKIAAAETHCA 3 ABOX KOMNOHEHTIB: iHAeKCa Ta
TEKCTOBOTO RoBiAoMNeHHA. Posmip noBigoMIeHHs 114 BeiX eneMeHTiB Gy dikcoraHnM,
Panime Bye HaroIoNyBanock, o Takuii MiAXiA, 3 onHOre Goky, 0GMeskye po3MipH TEKCTOBHX
PAIKIB, 2 3 IHIIOrO — IPH3BOIKTE I0 HEPAUIOHANBHHX BUTPAT ONepaTHBKOI MaM’aTi. ToMy
B I1i¥t Tiporpami 36epirarHMemo B iRbOpMALIiHOMY MOMi (HACKC ENEMEHTA T2 BKA3IBHAK Ha
PATOK TEKCTOBOTO MOBINOMNEHHH, 4 CaMi [IOBIOMICHHA 33HECEMO B AMHAMIYHY TTaM’qTE
okpemo (puc. 13.3). He mactb 3mMory BURITATH A KOXHOTO NORIIOMIICHHA ReoOXinHy 3a
oficarom Ainanky. BiinoBigHO 3MiHATECA WaGNOHA CTPYETYP iH(OPMANIHHOrO mONA Ta
BCHOTO eIEMEHTA CIIHCKY:

typedef struct inform { /* mabnon cTPyXTYPH */
int index; /* ingopmauijmoro nona */
char * mes;
} DMINF;
typedef struct list_elem { /* mabnon cepyxrypu */
DMINF inf; /% enementa crucky */
struct list_elem *next, *prev;
} EL2WL;

TYT next — BKA3iBHHK HA HACTYTIHHNA C/IEMCHT CIHCKY, 2 Prev — Ha ITONepe/IHil,
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Puc. 13.3. CTpyKTypa enemeHTia 1BO3B'A3HOTO CIMCKY
3 BIAOKPEMNIEHMMI TEKCTOBMMU NOBIROMNEHHAMM

'V nporpami BuKopHcTaeMo roGaneHi BkasiBHuKH list beg Ta list_end, ski GymyTs
36epirath afpecy BiNOBIAHO BEPIIMHY Ta KIHIEBOIO SIEMEHTA CIIHCKY:
EL2WL *list beg, *list_end;

DopMyBaHHs BIOPANKOBAHOTO CIHCKY. Y LMKIIYHOMY mpoueci hopMyBaHHs BIIO-
PAIKOBAHOTO BO3B’ AZHOTO JH{HHOTO CIIMCKY MOKHA BHIUINTH TPH OCHOBHI KPOKH:
* BBEZICHHA J@HMX i 3aMUC PANKA IOBIZOMICHHS Y AMHAMIYHY NaM’sTh;
¢ BH3HAYCHHA MiCILf BREJCHHX JAHHX Y CTIMCKY BiIOBIAHO JI0 fOro BIOPSAKOBAHOCTI;
© BCTaB/JIGHHA Y CIHCOK HOBOTO eIeMeHTa, COPMOBAHOTO 3 BRENICHHX JAHHX.
V mporpami 1i KpOKH peanisyeMo 3a I0NOMOTOI0 TPhOX OKpPeMHX (yHKILiif.

@ynkuis InputData() BHKOHYE BBENCHH: JaHUX i OPMye CTPYKTYpy iH(OpMALiii-
HOTO TIONs HOBOTO €NeMEHTa CcKy. BoHa mae onum mapamerp pinf, mo 3ajae aapecy
CTPYKTYpH, B SIKy 3aHOCATSCS BXiAH] JaHi.

int InputData (DMINF * pinf)

char buf[MAX_LEN]; /* 6ydep BBepenus psagxa mosifomnenns */
static int num=0; /* niuuneHux pasux */
printf ("\n\t%d-@ enement: impexc - ", ++num);

scanf ("%d", &pinf->index);

if (pinf->index!=0) ( /* xiHeus BBEfeHHS - HyNLOBMH iupgexc */
printf ("Nosipnomnenms: ");
f£flush (stdin); gets (buf);
pinf->mes =(char *)malloc(strlen(buf)+1); /* suginerns O i */
strcpy(pinf->mes, buf); /* sanuc panxa mopimomnenHs */
} else
pinf->mes = NULL; /* BBeneHHs naHux 3aBepmeHo */
return pinf->index;

@yukuis InputData() MOBEPTAaE BBENCHE 3HAYCHHA IHIEKCA, AKE BUKOPHCTOBYETBCH
B main() JUIf nepeBipky, 9 NpoIeC BECACHHA JAHNX 3aBepiieno (index JOpiBHIOE 0).
TeKCTOBE NOBIOMIEHH CTIOYATKY 3UMTYEThCA B Gydep, a NoTiM NEpeHOCHTLCA Y NUHAMITHY
nam’ ATk, AAPECca MOBIIOMICHHS 3aMHCY€EThCA B MTONE mes CTPYKTYPH BXIAHHX JaHHX.




[image: image261.jpg]Dyukuis InsertElem() GopMye HOBHII eneMeHT y IMHAMIUHIH 1aM’ATi T4 3aTOBHIOE
#oro inj)opmaliiiiHe Noe BBEICHAMH AAHHMH. SIKILO CITHCOK il IOPOXKHIM, TO JaHuMil eneMeHT
(ikcyeTncs K TiepuIMi | OCTaHHIH y CrvcKy. 33 YMOBH HENOPOXHBOIO CIIMCKY BUKOHYETBCS
TIOIYK NO3Kii, e Mae GyTn BeTaBnenwii chopMOBaHHii eleMenT, o6 36epernach 3aramsHa
BIIOPAIKOBAHICTH CNHCKY. BKa3iBHUK pins BCTAHOBMIOETHCA Ha MEPLUMIi 3 eIIEMEHTIB CITHCKY,
iHZIeKC AKOTO MepeBHILye iHAEKC HOBOBBEAEHOTO enemenTa (puc. 13.4,6). Skmo x innexc
HOBOTO e/leMeHTa HaiOinbuHii, T0 pins Halysae sHauenHs NULL. Komn nosuuiio HoBoro
€IEMEHTA B CMIHCKY BH3HAYEHO, BUKOHYETHCS BHKIMK (yHKUi AddElem(), fKa NMPUENHYE
cdopMoBaHHii eeMEHT IIePe]l eIeMEHTOM, Ha AKHUil BKasye pins,a6o pobuTs iforo ocTaHHiM
¥ CIHCKY, AKIIO pins AOPiBHIOE NULL.

void InsertElem (DMINF data)
{
EL2WL *pel, *pins;

pel = (EL2WL *)malloc(sizeof (EL2WL)) ; /* supinesus On */
pel->inf =data; /* 3anoBHeHHS NONA RaHMX ereMeuTa */
if (list_beg==NULL) { /* axmo cnucox nopommint */
pel->next = pel->prev = NULL;
list_beg=1list_end=pel; /* emuuuh enemenr cmucky */
; return;
pins=1ist beg;  /* wixn nomyxy nosuuii BCTaBNeHHA HOBOTO eremenTa */

while (data.index>pins->inf.index && pins!=NULL)
pins = pins->next;
AddElem (pel, pins); /* npuemHaEER HOBOTO eneweHTa mepes *pins */

@ynkiis AddElem() peanilye BCTABICHHS HOBOTO €IeMEHTa B CIMCOK. Bona Mae 1Ba
napaMeTpu: pnew — BKA3iBHMK Ha €NEMEHT, WO BCTaBIAETECSA, Ta pold — BKA3iBHUK Ha
eJleMenT, mepe/ AKUM TpeGa BBeCTH HOBHI. MO)KHA BUILTHTH TPU BHIIAMKH:
© HOBHil IEMEHT CTA€ MEPIIHM Y CITHCKY;
® HOBHii €/IEMEHT BBOJUTECA Y CEPEMMHY CITHCKY;
© HOBHIi EIEMEHT CTA€ OCTAHHIM Y CIIUCKY.

V nepimomy BUIAJKY HOBHIl €IEMEHT MPHEAHYETHCA 10 BEPIIHHU CIIHCKY:

list_beg->prev = pnew;
pnew->next = list_beg;
AHanoriTHUM YHHOM Y TPETBOMY BHITAZIKY HOBHIi €N1eMEeHT NPHEAHYETHCA 110 KiHISA CIIFCKY:
list_end->next =pnew;
pnew->prev = list_end;

Jlpyruii BUNAZIOK, KOJIH e/eMeHT *pnew TpeGa BCTABMTH B CEPEAMHY CIICKY, Hai-

CKITaTHIMKHA, OCKIIBKH BHMArae epeMHKaHH 38’ A3KiB IBOX CYCIIHIX €IEMEHTIB, MK SKHMH

BBOIMTHCA HOBHiA eNleMeHT (pHC. 13.4,6). CrioyaTKy HOBOCTBOPEHHIA EIEMEHT MPUENHYETHCS
JI0 MOTEPEAHBOTO TA HACTYITHOTO EIEMEHTIB CITHCKY:




[image: image262.png]pins
a

¥ int inf inf / inf

115t “end
inf
1
pe1 7 prev|next
pold
6
_om un /> inf inf / inf
List peg [MULL]next prev[next. prev|next o Jereviwory
1ist end
inf
prev]next
prew
8

/ inf

list_beg [WULL[next

inf / inf
prev|next: /‘\

prev|NULL

list_end

Puc. 13.4. 3mina koHeirypauil AB03B'AIHORD CrMCKY:
@ — CHOPMOBAHUA CIIUCOK | HOBMI ENEMBHT;
6 — Nify GAHGHHA HOBOTD ENEMaNTa;
6 — BIOANEHHS CEPENHHOTD @NEMEHTA CINCKY

pnew->next = pold;
pnew->prev = pold->prev;

3 oAy HA JBO3IB’A3HICTE CIUICKY, ApECY NONEPEIHHKA HOBOTO S/IEMEHTA SUHTYEMO 3 IO
prev eleMeHTa-HACTYNIHHKA pold->prev. Bimmosimme nepeMHKaHHS 3B’A3KiB Cycianix
€IEMEHTIB, MiX AXHMH BBOAHTLCA HOBHH, BHKOHYIOTb ONEPATOpH:

pold->prev-> next = pnew;

pold->prev =pnew; e

3pepuemo ypary Ha ABa MoMeHTH. [To-mepmie, Ha BHpa3 pold->prev->next, AKHH
m BH3HAYAE IONE next CNEMEHTA, IO NEPEyE HOBOBBEACHOMY (TOTO, 3 AKHM PaRime
6yB nop’s3anmuii eneMent *pold). [To-mpyre, Ha NOPAIOK 3AMHCY ONEPATOPIR Mepe-
MVIKAHHA 3B’ #3KiB — OO IMiHIOBATH He MOXHA, OCKINEKH APYTHIi ONEPaTOp PO3pUBaE
387430K eNleMeHTa *pold 3 Monepe/HiM i nepeMiKac HOTo Ha HOBHIL eTeMERT.
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if (pold==1ist_beg) { /* HOBUF eMEMEHT CPAE fepuMM Y chucxy */
list_beg->prev = pnew; )
pnew~->next = list_beg;
pnew->prev = NULL;
1list_beg = pnew;
return;

if (pold==NULL} { /* HOBMA eNEMEHT CTac OCTaMHiM y cnHexy */
list_end->next = pnew;
pnew—>prev = list_end;
pnew->next = NULL;
list_end =pnew;
} else { /* HOBMI eneMewr BBOINUTLCA B CeDefMHY COMCKY */
pnew->next = pold;
pnew->prev = pold->prev;
pold->prev->next = pnew;
pold->prev = pnew;

PexypcaBHe BHBETeHH NaHHX ciHcKy. ChOPMOBAHKI CIMCOK BHBEAEMO HA KA NBidi,
Tlepmuii pa3 ckopueraemoch dyHKUier PrintList(),AKa APYKYE AaHi CHHCKY B NOPAAKY
ix pBefieHAd (WA GyHKUA noxiGHa 1o dyHKwii PrintList() 3 nomepeaHsol MporpaMu).
3a apyruM pasoM 3actocyemo ¢yHKINi0 PrintReverse (), ka OPYKYE CTIMCOK Y 3BOPOTHOMY
NOPANKY: BiAl KiHLEBOro eneMenTa fo Bepuny. Ha npukmani wiei dynkuii noxaxemo, mo
1A IPOTPAMYBAHHA JIMHAMIYHHX CITHCKIB JOUIIEHO BIKOPUCTOBYBATH PEKYPCHBHI dyHKiLi,
OCKiTBKH CaMi AMHaMigHi inopMaiiiii CTPYKTYpH PEKYPCHBHI 33 CBOEI0 OpraHisamicio.

vold PrintReverse (EL2WL * last)
{

if (last ==NULL} return; /* cnucox nopommin */
printf ("\n%-8d%-70s", last->inf.index, last->inf.mes);
PrintReverse(last->prev); /* pexypcuBHe NDONOBMEHHS BHBELEHHS */

Haragaemo, wo 3a WBMAKOAIEIO PekypeueHi dyHkuii aneGinbLuoro GyayTe NOCTYNaTKHCL Jsuyati-
HWM, 3 B Pa3i [yXe OBTUX CNUCKIB PEKYPCUBHI BUKITMKU MOXYTb CIPUMMHUTYA MEPEnOBHEHHA
naM'aTi crexa.

Buaanenns 3a13AKX eleMeHTIB i BCbOTO CIIHCKY. BinaneHna peix eneMenTiB CImcky,
AKi MAOTh HETIAPHi iHAEKCH, BUKOHYe GyHKUiA DeleteAllOdd(). Bora Bmumikac gynxiito
DeleteElem(), IPUIHAYCHY JJI8 BHAANEHHA 331aHOTO €JIEMEHTA CIIACKY.

void Deleteallodd (void)

EL2WL * pel =list_beg;
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if (pel->inf.index%2!=0) /* inmnexc senapmmir */

pel =DeleteElem(pel); /* punanenns enemenra */
else
pel = pel->next;

Jii, 1o BUKOHYIOTECA Y IPOLECT BHIANEHHS CIEMEHTA IBO3B’ A3HOTO CITHCKY, 3aJIeKaTh
BiJI TO3HIIT BOTO ENIEMEHTA: NEPLUMii, CEpeIMHHHIT UM OCTaHHiH eleMeHT. K0 BUAANSEThC
TeplHii eNeMeHT, TO BKa3iBHAK BEPUIMHM CITHCKY TIEPEHOCHTBCH HA HACTYIMHMUIl ENEMEHT.
'V pasi BufaeHHs OCTAHHBOIO EIEMEHTa Tpeba NepPEHeCTH BKA3IBHAK KiHIA CIIHCKY Ha ITe-
PeNOCTaHHiil eneMeHT i 3poGHTH Leil eneMeHT KiHUEBHM. SIKIIO K BUJAISETHCS ENEMEHT 3
cepeaiHbOi HACTHHHM CIMCKY, TO HeoGXiNHO MepeMKHYTH BiNOBiHi 38°a3kH (puc. 13.4,6):

pdel->next->prev = pdel->prev;
pdel->prev->next = pdel->next;

'YBaXKHO NpOaHAN3yHTE KOHCTPYKIIKO pdel->next->prev, Yepe3 AKY peanizoBaHo

[ZI 3BEPTAHHA JI0 N0 Prev eIEMEHT, HACTYIHOIO 33 THM, IO BHIANAETHCA (T06TO
HACTYNHOro 3a *pdel), i aHANOriYHY KOHCTPYKIIIO pdel->prev->next, fka BH-
KOHY€ 3BepTaHHs [0 0N next €NeMEHTa, WO nepeaye *pdel.

@ynKIlis DeleteElem() NMOBEPTAE BKa3iBHUK HA EIEMEHT, AKHi TIepe]l BUIANCHHAM
GyB y CHHCKY HACTYITHHM 32 THM, IO BHJA/ISETECH. Y BHNAAKY BHANCHHS CEPEAMHHOTO
€IEMEHTA aJipeca HACTYIHHMKA TONEPE/IHbO 3aHOCHTHCA B OKPEMHI BKA3iBHHK pnext.

EL2WL * DeleteElem (EL2WL* pdel)

if (pdel ==1list_beg) { /* BupaneHHs nepmoro enemenTa coucxy */
list_beg=1list_beg->next;
list_beg->prev = NULL;
FreeElemMemo (pdel) ;
return list_beg;

if (pdel==1ist_end) { /* BumaneHHs OCTAaHHBOrO eneMeHTa cnucxy */
list_end=1list_end->prev;
list_end->next = NULL;
FreeElemMemo (pdel) ;

return NULL;
} else { /* BunaneHHs CEPERMHHOrO eneMeHTa CTMCKY */
EL2WL *pnext; /* monowmimmuit Bxasismux */

pdel->next->prev =pdel->prev;

pnext = pdel->prev—>next = pdel->next;
FreeElemMemo (pdel);

return pnext;
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TEKCTOBOIO TOBIZIOMIICHHA | CaMa CTPYKTYpa €EMEHTa CITHCKY), Y IIPOTpaMi BAKOPHCTaHO
ZonoMixkHy PyHKHIO FreeElemMemo ( ):

void FreeBlemMemo {(EL2WL * pel)

{

free(pel->inf.mes); /* puTMpanus papxa nosimomnenws */
free(pel); /* purTupanun enemexra chucky */

BuTHpauhs BChOTO CUMCKY BHKOHYE peKypcuBHA QyHKWIA FreeList ()}, fKa Tem

3BEPTAETBEA A0 QyHKUiT FreeElemMemo:

void FreeList (EL2WL * start)

{

if (start == NULL) /* cnucox nopomHin */
return;
list_beg=start->next;
FreeElemMemo(start); /* BUTHDAHHA NOVATKOBOr'O ENeMeHTa */
FreeList(list_beg); /* pexypcuBHe nmpomoBRemua */

osanii Texet wporpamu. Hapenemo NOBHEH TEKCT MPOrpaMH ONPalloOBAHHA JBO-

3B’A3HOTO IMHAMITHOTO CHHCKY 3TiAHO 3 YMOBAMH MOCTaBNeHO! 3aKayi.

JERERER AR ARARRE AR REE R ARSI RN EARKARA AR ARRHEERAREA AR RN HK AR ]

I

/*

I

CTEOPeHHEA RBO2B’AIHOrO RAHAMINHOrO CHHCKY, BIOPARKOBAHOrO */
33 3pocTaHMmM iEgeXcis TEKCTOBHX HOBLMOMNeRs. BUEaneRRA 3i */
cnmucxy Bcix enemenris 3 memapmmm immexcamm */

JHERII AR R AR AR R RA IR R AR A AR RN KRR KA KRR AR IR R FAKE AT R AR A AR ]

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#define MAX_LEN 200 /* MaxcuManbHu® poaMip nosipowmenma */
typedef struct inform { /* cTpyxrypa imdopmauiiHoro nons */
int index;
char *mes; /% BrasimBmux Ha pagox noBimownesna */
} DMINF;
typedef struct list_elem { /* cTpyxTypa enemenra cnMcky */
DMINF inf;
struct list_elem * next, *prev;
} EL2WL;
int InputData (DMINF * inf); /* nporormnu Pynxuin */

void InsertElem (DMINF data);

void AddElem (EL2WL * pnew, EL2WL* pold);
void Printlist (void);

void PrintReverse (EL2WL* last);
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void FreeElemMemo (EL2WL* pel};

void DeleteAllOdd (void);

void Freelist (EL2WL* start);

EL2WL * list_beg, *list_end; /* BrasimmmkM nouaTxy ® XiHua cnucky */

int main (void)

DMINF input;
puts ("\n\t\t Bxinui mami:");

while (InputData(&input)!=0) /* umkn dopmysamms cnmcky */
InsertElem{input);

puts ("\n\n\t CHopmoBaHHR COUCOK:");

PrintList(); /* BUBENeHHA CHOPMOBAHOrO CRHCKY */
puts("\n\n\t 3BopoTHUI NOPANOX NARAX:");

PrintReverse(list_end); =~ /* sumemeHHs CAMCKY B 3BOPOTHOMY mopaaky */
DeleteAllOdd(); /* BUpanenHR eNEMeHTiP 3 HenapHUMM iHmexcamn */
puts{"\n\n\t Cnucox nicnsa BugaNeHHs:")};

PrintList(); /* paBenemHA CKOpOWEHOTO CHHCKY */
FreeList(list_beg); /* asinsuenan AN */
return 0;

}

/* DYHKUis BBEQeHHA HAHMX EJeMEHTA CRHCKY */
int InputData (DMINF * pinf})

1
char buf([MAX_LEN];

static int num=0;

printf ("\n\t%d-&# enemenT: iHmekc - ", ++num);
scanf ("%d", &pinf->index);
if (pinf->index!=0) { /* xiHeus BBeneHHA - HYNLOBMA inmexc */
princf (“NopipgomnenHa: ");
fflush (stdin);: gets (buf);
pinf->mes =(char*)malloc{strlen(buf)+l); /* puainensa A0 i */
strepy(pinf->mes, buf); /* sanmc pagka nosipomnesns */
} else

pinf->mes = NULL;
return pinf->index;

/* BYHXuis DPHCAHAHHT HOBOIG SMEMEHTA B MOPAGKY OPOCTAHHA iupekcis */
void ImsertElem (DMINF data)
EL2WL *pel, *pins;

pel = (EL2WL *)malloc{sizeof(EL2WL)); /* puainerna fn */
pel->inf =data; /* sanosmenns mona Aamux */
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if (list_beg==NULL} { /* sxmo B cnucky mwe He 6yno eneMeHTiB
pel->next = pel->prev = NULL:

list_beg = list_end =pel; /* cmmunii enement crucxy
return;

}

pins=1ist_beg;  /* muxn nomyxy nosuuil BcTamnieHns HOBOFO eneMeMTA

while (data.index>pins->inf.index && pins!=NULL)
pins = pins->next;
AddElem(pel, pins); /* NpReOHaHHA HOBOTO eneMeHTa nepen *pins

/% GywKNiA NDHEAHAHHA O CMMCKY eNEMEHTa *PNew Mepenl eneMeNToM *pold */
void AddElem (EL2WL* pnew, EL2WL* pold)

}

if (pold==1list beg) { /* HOBMIl eNeUENT CTAC NEPWMM Yy CIHCKY
list_beg->prev = pnew:
prew~>1next = list_beg;
pnew->prev = NULL;
list_beg=pnew;
return;

[T
S

(pold!=NULL} { /* HOBWA eyeMeHT BBOJUTBCH Y CEPefHHY CIIHCKY
pnew->next = pold;

pnew->prev = pold->prev;

pold->prev->next = pnew;

pold->prev =pnew;

} else ( /* moBMl eneMeNT CTAae OCTaHHiM y COMCKY
list_end->next = pnew;

pnew-> prev=1list_end;

pnew—> next = NULL;

list_end = pnew;
}

/* DyHKHiA BUBEAEHHA RAHUX CRUCKY B MPAMOMY Nopaaxy */
void PrintList (void)

}

EL2WL* pel = List_beg;
while (pel !=NULL) {
printf ("\n%-8d%-70s", pel->inf.index, pel->inf.mes);
pel =pel->next;

/% PexypcuBHa $yMXula BUBEfeHHS [aHMX y 3BOPOTHOMY NOPsmKY */
void PrintReverse (EL2WL * last)

{

if (last==NULL) return;

*/

*/

*/

*/

*/

*/

*/
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PrintReverse{last->prev}; /* pexypcuBHe BPOROBXEHHR */

/% ByHKuin BHOANEHHS eNeMEKTa CHHCKY (MOBEPTAc BXASLBHMK HA KACTYMHU
3a Bupanenum enement) */

EL2WL * DelsteElem {EL2WL* pdel)

if (pdel==1list beg) { /* BUZATeHHA hepmOTO eneMeNTa CIMCKY */
list_beg=1list_beg->next;
list_beg->prev = NULL;
FreeElemMemo(pdel);
return list_beg;

if (pdel==1list_end) { /* BUpaneHHA OCTAaHRLOTO efleMeHTa CmUCKy */
list_end=1list_end->prev;
list_end~->next = NULL;
FreeElemMemo (pdel});
return NULL;
} else § /* BURaneHHs CEPEAMHHOrO efleMeHTa COUCKy */
EL2WL * pnext;
pdel->next->prev = pdel->prev;
pnext=pdel->prev->next = pdel->next;
FreeElemMemo{pdel);

return pnext;
}
¥

/* @ynxuis BuSanewHs BCik emeMeNTiB CUHCKY 3 HemapHmMu immexcamu */
void Deleteall0odd (void)

EL2WL * pel = list_beg;
while (pel!=NULL}
if (pel->inf.index%2 !~ 0}
pel = DeleteElem(pel); /* Bupanemmst enemenra */
else
pel =pel->next;
}
/* PexypcuBHA QYHKUIA BUTHPaHHA crucxy */

void FreeLiat (EL2WL* start)
{
if (start==NULL) return;
1list_beg=start->next;
FreeElemMemo(start); /* BUTHMPaHEA NOYATKOBOrO enemeHTa */
FreeList(list_beg); /* pexypcuBHe NPOROBMEHHA */
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void FreeElemMemo (EL2WL* pel}

free(pel->inf.mes); /* BHTUpaHHA pAAKa NOBimoMNEHHA */

free(pel); /* BUTHDaHHS eneMeNTa CIHCKY */

Y pa3i BUKOHAHHs NPOTPAMEL JUIA THX CAMAX BXIIHHX JAHAX; 110 BHKOPHCTOBYBANKCE
1A TECTYBAHHA ONHO3B’ A3HUX CNKCKIB (IHB. naparpad 13.3.1), oTpuMyenmo pesynsTar:

CopmoBanmin CruCoX:

202 Nipeumues piBeHs cUrHany
205 NoMHaUTH pipeHs CHrHany
it ] PoanoyaTi Npouec perymoBaHHA
381 Nepesipxa mianasoHy uyacroT
456 3aBEpPOHTH XOHTPONBL
765 Apapinna curyauis

3BOpOTHMA MOPANOK NAHWX:
ki) Aeapifiva curyauia
L 32aBEPOUTH KOHTPOTL
361 Nepepipxa gianasoHy wacTorT
s POSNOUATH NPOLEC PeryioBaHHs
£05 flonRauTH pipeHL curzamy
202 NigevuATH piBeHs cuUrxany

Cnncox nicnm BHAAREHHA:

262 NigBHmUMTH PiBeHB CHrHany
ne PosnouaTu Qpolec peryJioBaHHA
456 3aBEPUNTH XOHTPONL

13.4. OsilikoBi nepeea

Ba3zoni e3navenns. Ha siaminy Big criuckis, ski 6a3yoTeca Ha Miniiiniii opramisanii
3B’ A3KIB MK e/IEMEHTAMH, Jepesd € po3TanyKeHHMHY IEPAPXitHO OPraHiaoBAHHMY IHHAMIq-
HHMH iHGOPMALIARHME CTPYKTYpPaMH. Y TMIPaKTHIHMX 3ajavax, NOB’A3aHAX 3 iHdopmaniii-
HHMH TeXHOJIOTiAMH, 3aCTOCOBYIOTH Pistii THIH Aepes, IPOTe HalNOLIMPeHiLIAME € ABifikoBi
IiepeBa, AKi JAKTh 3MOTY 3TACHIOBATH IIBMAKII HANPAMICHAI IOUIYK JAHHX,

Jins onucy nepep NpHIAKATO NeBHY TepMiHoNoTi0. ENeMEHT NepeBa HAHBAIOTE 8yzr0M
260 eepuunoro. Haiicrapumii By30/1, IO € BEPITHHOIO BCEOTO REPEBA, HASHBAIOTh KOPEHEM
(puc. 13.5). KopiHb Aepesa posTamosaHuit Ha HafBHIIOMY nepmoMy pisui. Byson aepe-
B3 MOKE MaTH HaMIAIKIB, TAKuH BY30N WA3HBAIOTh GambKi6CbKuM, @ BY3TH-HAUIALKH —
Qouiprimu By3naMu. Koken fo4iphili By3on noB's3aHui 3 oM GaTLKIBCEKAM, A piBeHB
JouipHiX By3TiB Ha ONMH HWKYHH, HDK Y GaTbKiBCBKOrO Bysna (puc. 13.6). Kimekicts no-
4ipHiX €IEMEHTIB BU3HAYAE cmenity B3/, 3 HAHGINBIIMI HOTYCTHMUIL AN BY3JIiB CTENiHb
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Puc. 13.5. CTpyxTypa asiikosoro fepesa

HA3MBAIOTh cmenenem Oepesa. EnemenTy nepesa, ki He MaroTh NOYIPHIX By3iiB, Ha3H-
BAIOTH aucmKamu abo mepminansrumu (KiHUeBUMHU) eneMenTami, YacTHHy Jiepesa, 110
36epirae repeBonofiGHy CTPYKTYpY, Ha3HBAKOTh niddepesom.

Hesiiixosumu (abo 6Ginaprumu) HA3IMBAIOTH NEPEBA, KOKEH ENEMEHT AKAX CKIIAAETHCA 3
ind)opmaLiiiHOT YACTHHH Ta JBOX BKa3iBHUKIB: HA iBHI i HA IpaBHit AO4ipHii By3mu. Creninb
ycix By3niB aBilikoBoro nepesa ne nepesuinye 1BoX. OKpeMHM BHIOM ABiHKOBOTO AEpeBa €
0epeso nouiyKy ~ BIIOPAIKOBAHE IBIHKOBE /1ePEBO, B AKOMY KOXKEH JIiBHi [04ipHiil By30n
MICTHTB JiaHi, K/IIHOBHH e1eMEHT AKHX MEHIIHi, HiX y GarbKiBCHKOIO By3/a, a KOXeH mpa-
BHii 10YipHIif By307 — jaHi, KITIOMOBHIi e/leMeHT SKHX GLIbIINIT 3a K4 GaTEKIBCHKOTO By3na
(xkatoy — TIeBHA 03HAKA, 32 SKOKO 3AICHIOETHCS BIOPSAKYBaHHA). TaKiM YHHOM, Y ABIAKOBO-
My JIepeBi MOUIYKy KOXHe JIiBe ITi/U1epeBO BKIIIOUAE BY3NIH, KIOUOB] €IEMEHTH AKHX MEHuIi
3a KIII0Y KOPEHEBOTO ENEMEHTA, & KOXHE TpaBe Ti/AIEPeBO CKIANAETHCA 3 BY3/IB, 3HAYCHHS
KIHOYiB Aknx Ginbiwi, Hix K104 kopens (puc. 13.6). Hamani Gynemo BectH MOBY came npo
IBiiKOBi IepeBa MOLIYKY, X04a [IIA CKOPOYEHHA BKHBATHMEMO 3aralbHiii TepMiH Aepeso.

Puc. 13.6. Mpuknap ABiAKOBOIO Aepesa nowyky, BNOPSAKOBAHOID 33 KNoYaMu-niTepamn
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a - He3banancosaxe Aepeso;
6 ~ 3banaHcoBaHe aepeso

Bucomoto nepesa Ha3HBAIOTH MAKCHMAITbHY KLUTBKICTS PIiBHIB BiJl KOpEHS JO KiHIIEBOrO
enementa (nuctka). [Ipumipom, BHCOTa mepesa, 306paxkenoro Ha puc. 13.6, aopisHioe 5.
Cuiizt 3ayBa)KuTH, IO BIOPSIKOBAHE IEPEBO 3 THMM CAMHMH BEPIIHHAMA MOXKE MATH Pi3HY
Koupirypauito i Bucory. Ha prc. 13.7 306pakeHo 11Ba BapiaHTH AEPEB 3 TAKHMH X By3/IaMH,
AK 1 B iepesa 3 puc. 13.6, nepiue 3 sxux Mae sucoty 9, a ipyre — 4. 3 puc. 13.7,a Buano, mo
JZIePeBO MOsKeE BUPOIUTHCE y NiHiltHuii CIMCOK, TOAI f{Oro BUCOTA NOPiBHIOBATHME 3aranbHii
KinbKocTi By3miB fepesa. ToMy BaxBe 3Ha4eHHA Mae 36anancosanicmy hepesa. Jlepeso
BBAXKAETHCA 30ATAHCOBARAM, AKIO KoedillienT po36anaHCOBaHOCTI A KOXHOTO HOro miz-
Zepesa moTpanuise B Mexi Bin -1 no 1. Koegiyicumom pos6anancosanocmi Ha3MBaOTh
PI3HHIIO BUCOT JIBOrO i mpaBoro mizpepes. Tax, Aepesa Ha puc. 13.6 1 13.7,a e 36ananco-
BaHi, a iepeso, 306paxene Ha puc. 13.7,6, — 36anancosane. Binpasy 3a3snagnmo, 1o nponec
36anaHCcyBaHHs, AKMIT HEOOXIHO BUKOHYBATH IICHA KOKHOI 3MiHu kon(irypauii nepesa,
JOCTAaTHBO CKJIa/HMi | HaMu po3miAnaTnes He Gyne. Thx, XT0 3ax04e MHbIIe MO3HAHOMATHCE 3
TMTaHHsAMY Opranisanii i IporpaMyBaHHs AEPEBONOMOHNX CIPYKTYp, CkepoByemo 10 [4, 12,23].

Touryx naHuX y ABiiikoBoMy seperi GasyeThCs Ha HOTO BriopAaKoBaHOCTi. 106 3maiiT
BY3011, KJIIOHOBHi{ €1EMEHT SKOT0 30iracThes 3i 3a{aHUM, AePeBO NEPerIaAaloTh Bill KOPEHS,
TPOCYBAIOYHCE TITBKHM 110 THX TilIKaX, B AKHX MOxe GyTH HeoOXiaHuii By3on. B mairipmomy
BHNAAKY KiJIBKICTh BEPINMH, MEPEBIPEHMX y MPOLECi MOMyKy, JOPIBHIOBATHME BHCOTI
nepeBa. [l MOBHICTIO 30a7aHCOBAHOTO Ji€pEBa NOMIYKY, IO MA€ 71 By3JIB, Le 3HAYCHHA
cranosuts [log,n]+1, ne [] mosmagatoTh wimy wacTHHy BHpasy.

®opmysanns ABilikosoro Aepesa. OcHOBRI npuiHoMu po6OTH 3 IBIHKOBHMH EpeBa-
MH TIOUIYKY PO3IIAHEMO Ha NPHKNAZi TAaKoi 3aa4i. 3 KnasiaTypn BBOAMTHCA MOCHIA0BHICTE
AHTTHCBLKHX CNIB-TEPMiHIB i iX nepexafiB yKpaiHChKOI0 MOBOIO. I3 BBe/IeHHX 1aHMX Tpeba
chopMyBaTH ABIHKOBE IEPEBO-CIOBHAK. BH3HAYMTH BHCOTY CTBOPEHOTO A€pEBa Ta BiloGpa-
3UTH #ioro Ha expani. [ToTimM opraHizysaTy Nouyk nepeknaznis 3aJaHHX CMiB y AEPEBi-CI0B-
Hnky. [TepenfagnTy MOXIHBICTS BUAATCHHA OKPEMHX BY3JIiB i IONOBHEHHS [EpPEBa HOBHMH
By3anamu. Hanpukinii poGoT peanizyBaTh BATHPaHHS BCHOTO AEPEBA.
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typedef struct tree_node { -
WORDS wrd; /* none mawux */

struct tree_node *1left, *right; /* pxasisuuxu wa */
} TreeNode; /* pouipni enementn */

IndopMauiiiHe nose Byana wrd € BKIALCHOIO CTPYKTYPOIO, AKa MIiCTHTb AIBa BKa3iBHMKH Ha
CHMBONBHI PAIKH, B AKHX 3ATHCAHC CIOBO-TEPMIH 1 HOTO nepexnan:

typedef struct words {

char *eng; /* crnoeo-repuin B A0 */
char *ukr; /* nepexnam cnoma */
} WORDS;

Cami % cuMBONbHI PAAKH 3 AaHHMY Gynemo 36epiraTh B AuHaMiqHiil maM’aTi okpenmo.

AsroputM GOpMYBaHHS BIMKOBOTO A¢pena noaiGHMil 10 anropuTMy QGOpMYBaHHA
JIAHAMIYHOTO CIIMCKY 1 BKJIIOYA€ TPH OCHOBHI KPOKH:

+ BBCHEHHA HABHUX iHGOPMAUIHROTO moMs;
« QOpMyBaHHA By3/a AEpeBa;
+ BTIOPANKOBAHE MPHEIHAHHS HOBOTO BY3/1a 0 1EPEBa.

Tlepwstii KPOK: BBEAEHHA TEPMIHIB, X NEPEKIANis i 3AMMHC BBEASHNK AAHMX Y TMHAMIYHY
nam’ATh — BUKOHYE QyHKIiA GetData (), TEKCT Kol MOJAHO B TOBHIlH MporpaMi onpatio-
BaHHA IBIHKOBOTO Acpesa.

Hoguii By30n nepeBa Gopmye QyHkuis NewNode (), AXa BUAINAE JHHAMIMHY NaM’ 5Tk
JUIA IBOTO BY3NA | 3AHOCHTH Ty/AH ANPECH TEKCTOBHX PALKIB, BBOACHIX Yepes BUKIHK dyHKIIiT
GetData(). Tlepen sapepmennsam GyHKuiA! NewNode () NOBePTac apecy ChOPMOBAHOTO By XIa,

TreeNode * NewNode (void)

TreeNode *pel;
WORDS buf;

if (GetData(&buf)==0) /* xineus BBepenna */
return NULL;

pel=(TreeNode *)malloc(sizeof (TreeNode));

pel->wrd = buf; /* 3anoBHeHHA HOBOTO BYsMa */
pel->left = pel->right = NULL;
return pel;

Tlepwmnii chopMoBasRii By30JI CTac KOPEHEM HEpera, Horo aapeca 3Gepirarnmersea s
robankHOMy BKa3isHHKy root. Hpyruii By3on npueaHyeTsC 10 KOPEHA K foro misuit abo
NpasHi HAUAA0K 3 YPaXyBAHEAM BUMOT BIOPAZKOBAHOCTI. BC HACTYIIHI BY3/TH NIPHEAMYIOTECA
BIATOBiHO JI0 JIiBOTO 200 IPaBOro MLIEpeBa Bike CPOPMOBAHOID AcpeBa. Koen HoBHil Byson
OPMy€ETBCA AK NHCTOK A€peBa i IPHEAHYETHCA KO 6ATHKIBCHKOTO By3ia TaK, 05 3aranbre
Liepero Gyno SHOPsAKORAHMM Y CTOBHHKOBIH (opMi 32 cnoBaMu-TepMiHaMH.

TIpHenHaHHA O AepeBa HOBOTO CHOPMOBAHOTO By3ia BUKOHYE pexypcupHa dyrkuia
AddNode ( ), AKa Ma€ B2 NapaMeTpH: pnew — BKA3IBHMK Ha B30I, AKHH TpeGa mpueanatn




[image: image273.png]IO fiepeBa AK IUCTOK, i root_adr — aApecy BKasiBHIKA Ha kopikib Aepesa (nianepesa), 10
AKOTO MPHEAHYETCS HOBRI By3011. Ko Gy/ie 3Haiifieno Micie NpHEIHaHHA HOBOCTBOPEHOTO
BY3JIa, L1 AipEca BU3HATATHME BKa3{BHHK ¥ 6aTbKIBCHKOMY By3ili, AKHIA N0B’A3Y€THCA 3 NPH-
€enHaniM emeMenToM. [TomIyk MicUA npHeaHaHHA HOBOTO By3/a PO3NOTHHAETECA 3 KOPEHS
ZepeBa. SIKIIO AEPEBO NOPOKHE, TO HOBHIT CIICMEHT NPHAMAECTLCA 3 KOPiHE fepeBa. B iHmomy
Pasi Nponec MONIyKy peKypCHBHO POAOBKYETHCA Y TiBOMY 460 npaBomy nigzepesi. Koma x
BUABUTECS, 1O COBO-TEPMIH YKE HAABHE B CIIOBHHKY, TO IPOLEC NPHEAHAHHA By3N1a IPHIIH-
HAETBCA | 3BUTbHACTLCA THHAMIYHA 1AM’ ATh, BU/IiNIeHa 111 30epexelHA JaKUX HOBOTO By3/1a.

vold AddNode (TreeNode * pnew, TreeNode ** root_adr)
{

TreeNode *proot = *root_adr: /* sxasieHux Ba Xopiub */
int cmp;

if (proot == NULL) { /* nepeso mopomue */
*root_adr = pnew; /* HOBMR efleMeMT CTAc KopeHem fnepepa */
return;

}
cmp = stremp (proot~>wrd.eng, pnew->wrd.eng) ;

if (lemp) /* cnoeo sxe ¢ */
FreeNodeMeno (pnew) ; /* spinemenun ON */
aelse
if (cmp>0)
AddNode (pnew, &proot->left); /* Bmectn y nime ninmepeso */
else
AddNode (pnew, &proot->right); /* mBecTn y npame nipmepeso */

Mu He BuKOHYEMO 36anaHcyBaHHA COPOPMOBAHOTO AEPeBa, OCKINbKN LB NPOLEC NOCTATHBO
m TPYROMICTKMA | aNFOPUTMINHO KeNpoCTWi. Bynemo onuPaTUEA Ha Ty ANacTUsicTs, wo & pasl

BUMaZIKOBOCTI BXiAHMX ASHMX TA TX AHAYHOT KINbKOCTI, OTPUMaHe Aepero HAGNWUXAETLCA A0
aGanancobanoro [12).

Dyukuin AddNode () pekypcHBHa, AK | GimbmicTs immmMX dynkuil wiei nporpamu.
Hepexypcushuit BapianT ¢yHkuii Gyle MOMITHO AOBLIAM | MEHII HAOUHHM. 3aCTOCYBaHHA
Ppekypcii s ONpamoBAHKA IepeB MOB’A33HE NEPENYCiM 3 THM, 110 3a CBOEIO OPTaHi3alieo
JZEPEBO € peKyPCHBHOK indopmMaiiinoo crpyxryporo. [ko BIacTHBICTE fepep Aobpe imocTpye
nakoHiuHa QyHKUin 0IHCIEHHS BHCOTH fepeBa TreeHeight (). BHcoTa KoxHOro nemo-
POXHBOTO IepeBa (MiAnepena) BUSHAYACTLCA Yepe3 BHCOTY Gibmioro 3 Horo niaaepes.

int TreeHaight (TreeNode * proot}
{

int 1h,rh;
if (proot ==NULL) return 0; /* mepeso mopomhe */
1lh = TreeHeight (proot->left); /* mucora niporo nimnepesa */
rh « TreeHeight (proot->right); /* sucora mpamorc ninnepesa */

return 1h>rh ? lh+l : rh+l; /* +1 - mpaxosye xopine */




[image: image274.png]Crpobyiite Hamucar hepekypcuBEHii BaplanT Gyrxuil TreeHeight (), i Biapasy no-
CTaHC THTAHHSA, AK NEPEXOANTH 3 OHOIO MiAZepeBa Ha iHmie, moB He ROTCTHTH NOBTOPSHE
1 HE IPONYCTHTH HKOAHOTO By,

O6xia aepesa. Paa 3anay, HaNPUKTAA, BABENCHHA Ha CKPAH YCiX aHHX AEPEBa YH BH-
THDaHHA fepeBa, BHMAraloTh IPOXOIDKEHH 110 BCiX HOMo By3nax. Y 1iX BUNA/KAX BaNIMBAM
NUTAHHAM € DOPAROK 06Xxofy AepeBa. BUKOPHCTOBYIOTE TPH BapiaHTH 0GXOXy Acpen:

o cumempuunuii (360 sniea nanpaso), KoY CTIOIATKY 0OXOXATH JliBe Mixnepeso, NOTiM
KOpiHb, @ 32 HUM — NPaBe NiAAEPEBO;

» npavui (260 36epxy gxuz), IpH AKOMY TEPLIM ONPALILOBYETHCA KODIHb, 3 NOTIM 32 4EProlo
niBe Ta NipaBe Ninepesa;

o nuxcniti (a60 3ru3y e6epx), KONM CIOYATKY ONPALLOBYETLCA JIiBe MiUIEPEBO, OTiM Tpase,
a B OCTAHHIO 4epry — KOPiHb. .

'V pasi 3aCTOCYBaHHA CHMETPHYHOTO 0GXOy NOPANOK MPOXOMKEHHS BY3IB ANA BCIX
TPLOX Aepes, 306paxenux Ha puc. 13.6 i puc. 13.7, Gyne onHakoBuM:

A-D-F-H-J-K-L-M-P-Q-R-T-V-X-Z

Jlna asoX iHOMX cnocofib 06X0xy NOCHINOBHICTL ONPAIOBAHHA By3/IiB 3AIEXKAT BiAl
xoudirypauii zepeea. Hanpuknag, 11 aepesa 3 puc. 13.6 npamuii nopaxox ofxony signo-
Binae Takiit nocnigoBHOCT By3miB:

M-H-D-A-F-K-J-L-Q-P-T-R-X-V-Z
V pasi ofixomy WOT0 Jiepesa 3HH3Y NOCTIXOBHICTh IBEPTAHAS 10 BepIIHH Gy/e Takow:
A-F-D-Jd-L-K-H-P-R-V-Z-X-T-Q-M

Hagenera Hikue QYHKUIA PrintTree () 3ilicHIOe CHMETPHINAT 00XiA By 3B Aepera
i BUBOAWTH Ha EKPAH CIOBA-TEPMiHH T2 TX Nepersiany.

void PrintTree (TreeNode * proot} -
{
if (proot==NULL)} return; /* pepeso nopoxue */
PrintTree {proot->left); /* ofxin nisoro ninmepesa */
/* BHBEfmeHMMs OQaHMX XOPeHeBOro enemesTa */
printf {"%~20s - %s\n", proot->wrd.eng, proot-> wrd.ukr);
PrintTree (proot->right); /* obxin npaeoro nignepesa */

Huoxridi o6xin aepesa BUKOHYE KOPOTKA PeKYpCHBHA QYHKIIA FreeTree (), AKa 3BiMb~
HAIE YCIO AHHAMIYHY NaM’ATh, 3aiHATY ACPEBOM.

void FreeTree (TreeNode* proot)

{
if (proot==NULL) return;

FreeTree (proot->left;); /* surupauna nieoro mignepesa */
FreeTree (proot->right); /* swrupanHs npasoro nimpepesa */
FreeNodeMemo (proot); /* BHNANEHHS XOPEHEBOTO eneMeHTa */




[image: image275.png]Hanpukikni posainy rasenieHo yHKnio DeleteAllNodes (), fKa peanisye iteparii-
Ruif cnoci6 o6Xomy BCiX BYaNiB AepeBa B IPAMOMY TOPAIKY.
Jlns BinoGpaxesus iepapxi4HOi CTPYKTYpH Aepera samimemo PyAkuito ShowTree (),
KA BUBOJHWTH KIKYOBI TEPMiHH BCiX By3/IiB, PO3TAINOBYIOYH KOXKEH HA BIATIOBIAHOMY PiBHI.
11106 3a6e3neuuTH MOXUIMBICTD BIATBOPEHHS AEPEB PI3HOT BUCOTH i KOHIrypawii, BuBeaCHS
Hepeso Gyfe noBepHyTHM Ha 90° npoTH roguHHuKOBOT cTpinky. Tomy obxin mepesa y
yHKLi] BUKOHYETBCA CIPABa HATTIBO (B 3BOPOTHOMY [0 CHMETPHYHOTO TopAzxy). Croso-
TepMili KOXHOFO BY3/1a BHBOZHTHCA B OKPEMOMY PAAKY i 3CYBACTBCA BIM MOMATKY pANKA HA
lev*8 NO3MUiA, ¢ lev — piBeHb JAHOIO By3na,
void ShowTree {TreeNode * proot, int lev)
{
if (proot ==NULL) return;

ShowTree (proot->right, lev+l); /* sipobpaxenns npasoro nimnepesa */
printf ("$*c%s\n", lev*8, ' ', proot->wrd.eng); /* mepmins xopens */
ShowTree (proot->left, lev+l); /* pinobpakenus nisoro nignepesa */

Tlomyk parux y gepepi. OCHOBHHM TIPH3HAYCHHAM ABIHKOBOTO NEpeBa € MIBMAKHH
TONIYK AaHuX. Sk Bike 3a3Ha9aN0Ch, Y BIIOPANKOBAHOMY NEPERi NPOLEC MOWIYKY eeKTHBEMI,
OCKIAIBKH NEPeBiPAIOTHCA HE BCI By33H, a TUIBKH Ti, 110 3TiHO 3 BNOPAAKOBAHICTIO Aepesa
MOXYTb MICTHTH UTyKani sani. @ynxilis FindNode () BU3HAYa€E BY30M, B AKOMY 36epiracToca
afipeca 3aIaHOr0 TePMiHa term, i OBEPTAE BKA3iBHUK HA Leif By30/ 260 NULL, AKWIO TAKOro
TepMiHa B CIOBHHKY HeMae. 3 OMARy Ha MiHiiHICTL MPOLECY TIPOCYBAHHS TIO ASPEBY BUKO-
PHCTAEMO ITepaitifiHuit anropuT™, mo6 3a0e3NeHHTH BUILY MBHAKOMIIO NPOLUECY MOUIYKY.

TreeNode * FindNode (char* term) /* nomyx crnoea term */

{
TreeNode *pnode = rooty

int cmp;
while (pnode!=NULL)} { /* umkn nomyxy cnoa  */
cmp = strcmp (pnode->wrd. eng, term); /* nopisnmsna Tepuinis */
if {cmp==0) return pnode; /* cnoo smaitmeno */
else if (emp>0) /* npopoemenna nouyxy cnosa */
pnode = pnode->left; /* myrxatu 8 nmipomy minmepesi */
else
pnode = pnode->right; /* mykavw » npamomy mimgepesi */
1 .
return NULL; /* crnoso we swafneno */

‘Bunanenns Bysna aepesa. Jii, o BHKOHYIOTBCA Y pa3i BHAANEHHS By3/a Aepesa,
3AJEHKATH Bifl TOO, CKUIPKH AOUIPHIX €IeMeHTIB Ma¢ JaHui By302. AKINO BY301 € THCTKOM
ZepeBa, To, o6 BuAANHTH fioTo, Tpeba 3BINMBHHTH nam’ATh Biil yCiX JAHWX LbOTO By3JIa, a B
afpecHe noNe GaTKIBCHKONO €IEMEHTa 3aHECTH NULL. SIKIIO BY30, 1110 BHAANAETLCA, MAE
TiNbKH OHH AO4IPHIH €NEeMEHT, To 1ieH elleMeHT TpeGa NePeHecTi Ha MICLE BHAATEHOTO, WO
TiATATHE HA ORHH PiBeHb yropy Bci By3mi Horo miyuepesa (puc. 13.8,6).




[image: image276.jpg]Pyc. 13.8. BupaneHHs ayanis ABIfiKOBOTO AEpeBA: @ — NOMATKOBE AEPEBO;
6 — BURAneHHn Byana S, AKWA MaB OMH AOMIPHIA enemeHT;
@ — BupaaneHHs syana N, kvl MaB ABa [OMIPHI enemMeHTH

Haiicknanninmi BUNaLOK, KONH BUAANAETLCA BY30J, WO Mae 00MABa mimepesa — 3
HUX Tpe6a yTBOPUTH CIIIbHE BIOpAIKOBaHE AepeBo. Ha Micie BuaneHoro Bysna MOXHA
TIepeHeCTH Horo Misuii abo npasuii KouipHii eneMenT. Ane Taka 3MiHa Korirypanii Moxe
36LTBLIMTH BHCOTY €PEBa, OCKIMBKY O/HE 3 Ti/UIEpEB HOBOT BepluMHH Oyae NpHeEnHaHe 10
apyroro miiepesa. 11lo6 MakcHMaibHO 36eperTn CTPYKTYpPY Ta BIOPANKOBAHICTh AEPEBa,
3aCTOCYEMO iHIIMit NPHIHOM: Ha MiClie BHAANEHOTO By3/1a epeHeceMo Kpaiiii mpasuit By3on
niBoro nignepesa (puc. 13.8,6). Kimou mporo Bysna (K) saiibinsmuii y nisomy nianepesi, ane
MEHIIHH Bifl ycix Kfodis npasoro miaaepesa. ToMy 3a SHAYEHHAME KIOYIB i BY30I Haii-
6mmkunit 1o kopens (N), Axuil Bumanserscs. Tak caMo MOXHA BHKOPUCTATH KpaifHiii TiBuit
By30/ ipasoro mignepesa (U). Ha micie Byana saminy (K) nizHiMaemo #oro nisuii ouipHii
enemenT (J) i npuenHyemo iioro o Garpkischkoro By3na (G).

Pexypcusna dyuxnis momyxy i BuganeHHs Bysna nepesa DeleteNode () Mae aBa
TIapaMeTpH: TIepUINii — term 3aJac CIOBO-TEPMiH, AKE BH3HAYAE By30M, U0 MijIArae
BHJANCHHIO, & APYTHil — root_adr 3ajae aApecy BKa3iBHHKA HA KOPIHb JEPEBA, B AKOMY
Mae BUKOHYBATHCh ITOLIYK By371a. 3a 11i€10 aIpecoio (yHKIIis 3aiuile anpecy HOBOTO KOPEHs
nepesa. Bunanesns Byana, CJIOBO-TEPMiH AKOTO 36iracThes 3 term, peanizoBaHo 3a HACTYITHUM
ANTOpHTMOM. BH3HAYAEMO KiNBKICTS MiZZIepPeB UHOro By3na (M1 HAOYHOCTI BHKOPHCTAHO
BiZTOBi/iHI MaKPOKOKCTaRTH). Y pasi BiACYTHOCTI mignepes a60 HAsABHOCTI TUTBKH OIHOTO 3
HHX, BIITIOBIIHO 3MIHIOEMO 3HAYCHHS BKA3iBHAKA 32 AZPECOI0 root_adr. Sk X By3on Mae
0buzBa miepesa, To, PyXalodHCh M0 Npasiif rifii 1iBoro nixnepesa, 3HAXOIUMO B30I, IO He
Mae npasoro Hauanka. Lelt Byson saMiunTs Brnanenuit. TIpHEHYEMO 0 HEOTO NPaBe NiIepeBo
BHJIAJICHOTO By3/1a. SIKIO By30/1 3aMiHK HE € BEPIIMHOO TiBOIO MiJIepeBa BHAANCHOIO By3/1a,
TO OB’ SI3Y€EMO HOro GaThKiBChKMil By3011 3 HOro 1iBuM A09ipHiM By3nom. [TotiM npuemryemo
J10 By3/1a 3amiHu Bce MiBe mignepeso. [Ticia nepeGyaosn Aepesa BUTHPAEMO CTapHii By30m Ta
#i0ro Nani 3 IMHAMiYHOI IaM’ATi, BAKOPHCTOBY4H (QyHKIiI0 FreeNodeMemo ().




[image: image277.png]#define NoSubTree 0
#define LeftSubTree -1
#define RightSubTree 1
#define TwoSubTrees 2

void DeleteNode (char* term, TreeNode** root_adr)

{
TreeNode * proot = *root_adr, *pnewr, *ppar;

int cmp, subtr;

if (proot==NULL) return; /* nepesc mopomue
cmp = stremp (proot->wrd.eng, term) ; /* nopiBHAHHSR TepuiHip
if (cmpe=0) { /* cnoso saimeno
if (proot->left ==NULL && proot->right ==NULL) /* pusHaueHHs
subtr = NoSubTree; /* cxnagy ningepes

else if (proot->left == NULL})
subtr = RightSubTree;
else if (proot->right ==NULL}
subtr = LeftSubTree;
else subtr=TwoSubTrees;

switch (subtr) { /* nepebynosa mepepa
case NoSubTree: /* uemac nippepes
*root_adr = NULL; break;
case LeftSubTree: /* ¢ minexu nise nimnepeso
*root_adr =proot->left; break;
case RightSubTree: /* € mineku npase mignepeso
*root_adr = proot->right; break;
case TwoSubTrees: /* € obuzsa ninmepesa
pnewr = proot->left; /* nouarox nomyxy Byana saminu
ppar = proot; /* i #oro 6aTekisctkoro Byana

while (pnewr->right !=NULL) { /* npocyeansa no npasik rinmui
ppar = pnewr;
pnewr = pnewr->right;

pnewr->right = proot->right; /* npuenuanus npasoro ninnepesa
if (pnewr !=proot->left) { /* He BepmuHa niBoro ninmepesa
ppar->right = pnewr->left; /* nepemuxanHs 3B’ A3KiB *pnewr

pnewr->left = proot->left; /* npxegHauns nisoro ninnepesa
*root_adr = pnewr; /* auiua xopena */
}
FreeNodeMemo {proot}); /* BunaneHHs CTApPOro KOPEHEBOro BY3JNa
return;
if (cmp>0) /* supanexust mysma B nisomy ninmepesi
DeleteNode (term, &proot->left};
else /* munaneHHAa myana B NpaBoMy MifmnepeRi

DeleteNode (term, &proot->right};

*/
*/
*/
*/
*/

*/
*/

*/
*/

*/

*/

*/

*/




[image: image278.png]o6 nponeMOHCTPYBATH, AK BHOAJICHHA BY3JIiB 3MIHWIO 3arafeHy KoHirypauiio
Ziepesa, Y MporpaMi Micns BHAANEHRA CIB 3i CIOBHAKA MOBTOPHO BHKIHKAETECH (QyHKIIA
ShowTree (). JInd Ginemoi HAOYHOCTI CTPYKTYPH AepeBa, Nepen BinoGpakeHHAM BY3IB
BHBOJHTECSA PANOK POSMITKH piBHiB Nepepa. Llio aito BHKOHye dyHKNiA ShowLevels(),
AKa 3BepTacThea 10 GYHKUIl TreeHeight () ANs BAZHAYCHHA BHCOTH JepeBa.

TloBHMIi TEKCT NPOrPaMH ONPANIOBANAS ABilikoBoro nepesa. Hasegemo nosnuit
TEKCT Mporpamu, sKa peanisye GopMysaums, BinobpaxeHna, 3Miny konpirypauii Ta BHTH-
PaHHA [IBiiiKOBOro KEpeBa ITOMYKY.

L T T LI L L T T Ty
/* RopMymamMA ZBifiROBOTO NepaPa, iMPODMALIENMOI emeMeMTAMI AXOTO € %/
/* cnosa-repmimm Ta ix mepexmanu. BifoSpameHRSs CTDYKTYDH Repema. %/
/* Towyx mepexnamis sapjammux cnim. Bupmaneuns OXpeMux 3ysnis fepesa  */
[ ARR A KRR A AR KRR K RAEERAAEHRRA R KAAAKRRATAERAREERAAE KR ARk T AR ]

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

typedef struct words {

char *eng *ukr; /* BxasipumKK Ha DAOXH, 3andcami B N */
} WORDS:
typedef struct tree_node {

WORDS wrd;

struct tree node, *left, *right;
} TreeNode; /* mabnow cTpykTypm aysma mepesa */
int GetData (WORDS * pwrd): /* npororhnu PymRuii */

TreeNode * NewNode (void);

void AddNode (TreeNode * pnew, TreeNode ** root_adr);
void PrintTree (TreeNode * proot):

void ShowTree (TreeNode * proot, int lev});

int TreeHeight(TreeNode * proot);

TreeNode * FindNode (char * term);

void DeleteNode (char * term, TreeNode ** root_adr};
void FreeNodeMemo (TreeNode * pnode);

void FreeTree (TreeNode * proot);

void sShowLevels (void):

TreeNode * root; /* mxasisuux Ha xopiHn Repema */
int main (void}

{
TreeNode * node;

char term[30];

puts ("\t ZopMysaHHs mepepa:");

while {(node =NewNode(})!=NULL) /* unxn §opumysarHs gepesa */
AddNode (node, &root);

puts {("\n\t C@opmomane nepemo:\n"};

PrintTree(root); /* migoSpamenna mepesa */




[image: image279.png]printf ("\nBucora mepepa - $d: nisoro mimmepesa - %d, "
"napaporo ninpepesa - %d\n", TreeHeight(root),
TreeHeight (root->left), TreeHeight(root->right));

puts {("\n\t CrTpyKTypa mepesa:");

ShowTree(root, 1);

printf ("\n\t fomyx mepuinmip: \nTepuin -> ");

while(*gets(term}!="'-') { /* umkn nomyry
if ({node=FindNcde(term))!= NULL) /% cmoso e B nepesi
printf (* nepexnan: %s\n", node->wrd.ukr);

else puts(” Taxoro TepmiHa Hemac");
printf("Hacrynnui vepuin -> ");

printf("\n\t Bupanenus cnis: \n Tepmin -> ");
while(*gets(texrm)!="'-') { /* uMxn BuRaneHrs
DeleteNode(term, &root);
printf (* Hacrymmuii Tepmix -> *);

puts ("\nCTPYKTYypa fepeBa NiCNA BUBANEHHS:");

ShowIree(root, 1); /* pigobpamenna smiweHoro gepesa
FreeTree{root); root=NULL; /* BuTupamHs pepesa
retuzn 0;

}

/* Gyaxuis meememna cnim-repwinis i ix nepexnamie */
int GetData (WORDS * pwrd)

static int num=1;
char wbuf[150];
printf("%d-i Tepmin -> ", numt+);
if (*gets(wbuf)=='~"} /* oswaxa XiHuA BBEmEHHR
return 0;
pwrd->eng = (char*}malloc(strlen{wbuf)+1};
strcpy(pwrd->eng, wbuf); /* sanuc cmoa-repuina B N
printf("\tmepexnan -> ");
gets (wbuf);
pwrd->ukr =(char *)malloc{stxlen(wbuf)+1};

strcpy(pwrd->ukr, wbuf); /* 3anuc nepexmapy s AN
return 1;
}

/* Dynxuis aBineHenna [f, saimarol syanom mepesa */

void FreeNodeMemo (TreeNode * pnode)

{
free (pnode->wrd.eng); /* muTupanxa pagxis y A0
free{pnode->wrd.ukr);
free(pnode); /* euTHpaHHA BY3na

}

*/
*/

*/

*/
*/

*/

*/

*/

*/




[image: image280.png]/* Dyukuia $opmyBaHHA HOBOrO BydZla mepema */
TreeNode * NewNode (void)

TreeNode * pel;

*/

*/
*/

*/

*/
*/

*/
*/
*/

*/
*/

WORDS buf;
if (GetData{s&buf)==0} /* xiHeuys mBeneHHs
return NULL;
pel={TreeNode *}malloc(sizecf(TreeNode)};
pel-> wrd =buf; /* sanoBHemss moBOro Byama
pel->left = pel-> right =NULL; /* HOBHMNl efieMEHT CTae JMCTROM
return pel;
}
/* @yMKuia NPMEAMaHHA KOBOrG BYSNa A0 BNOPAAKOBAHOrC gepeBa */
void AddNode (TreeNode * pnew, TreeNode ¥ * root_adr}
t
TreeNode *proot = *root_adr: /* exasieHux ma xopimt
int cmp;
if (proot==NULL) { /* nepeso nopomue */
*root_adr = pnew; /* HOBHMRt eNeMeHT CTac KOpeHeM AepeBa */
return;
}
if (!{cmp=strcmp(proot->wrd.eng, pnew—>wrd.eng))) /* cnoeo sxe €
FreeNodeMemo (pnew) ; /* apineHenns AN
else if (cmp>0)
AddNode (pnew, &proot->left); /* BBecT y nime nignepeso
else
AddNode (pnew, &proot->right): /* smectn y npase ningepeso
}
/* Dynkuis BHBeNeHHR OaHUX AEPEBa B CUMETDHUHOMY NOPAmKY */
void PrintTree (TreeNode * proot)
{
if (proot ==NULL) return;
PrintTree{proot->left}; /* eusenesma nimoro mimnepesa
printf(”$-15s - %s\n", proot->wrd.eng, proot-> wrd.ukr); /* xopius
PrintTree (proot->right); /* Bupepennn npasoro nignepesa
t
/* Dynxuis sipobpameHns cTPYXTYPM mepeBa */
void ShowTree (TreeNode * proot, int lev)
! if (lev==1) ShowLevels(); /* suBenemns panka posuiTxu pisHip
if (proot==NULL) return;
ShowTree {proot->right, lev+l); /* sipoSpamesns npaeoro minnepesa
printf ("%*c $s\n", lev*s, ' ', proot->wrd.eng); /* BuBefeHHR KXOpeHS
ShowTree (proot->left, lev+l); /* Binobpamenns nisore ningepesa

*/




[image: image281.png]/* Bynruia obuMCTNEHHR BUCOTH OepeBa */

int TreeHeight {TreeNode * proot}

int 1h,rh;
if (proot ==NULL) return 0;
1h=TreeReight (proot->left); /* sucora nimoro ninnepesa */
rh = TreeHeight (proot->right); /* sucora npaeoro nignepesa */
return lh>rh ? lh+l : rh+l; /* +1 - ppaxopye xopimue */
}
/* QYHKUif BHBEAEHHA PANKA PO3MiTKM pisnis */
void ShowLevels (void)
{
int 1lvl;
printf ("Pieenb: "};
for (lvl=1; 1lvl <=TreeHeight(root); 1lvl++)
printf ("%$-8d", 1vl);
printf ("\n");
}
/* PyHxuia nomyxy sagamoro cnoea b SiHapHomy nepesi */
TreeNode * FindNode (char* term)
TreeNode * pnode = root;
int cmp;
while {pnode!=NULL) { /* umxn nomyxy cmosa  */
cmp = stremp (pnode->wrd.eng, term); /* nopipusmuHa Tepminizm */
1f (cmp==0) return pnode; /* cnoso snanmeno */
else
if (cmp>0)
pnode = pnode->left; /* momyk y nisomy ninpepesi */
else
pnode = pnode->right; /* nmomyx y npasoMy nimgepesi */
1
return NULL; /* cnoeo e suaigeso */

/% Bysxuis BURANEHHA BYdna fepesa, DO MICTHTE dalaHe cnoBo */

#define NoSubTree 0

#define LeftSubTree -1
#define RightSubTree 1
#define TwoSubTrees 2

void DeleteNode (char * term, TreeNode ** root_adr)

TreeNode * proot = *root_adr, *pnewr, *ppar;
int cmp, subtr;

if (proot ==NULL) return;




[image: image282.png]enp = stremp (proot->wrd.eng, term); /* nopiPuAHHA Tepminip
if (cmp==0) { /* BUDANEHHS KOPEHEBOrO EneMeHTa
if (proot—>left ==NULL && proot-> right == NULL) /* susHaweHHA
subtr = NoSubTree; /* crnany ningepes

else if {proot->left == NULL)
subtr = RightSubTree;
else if (proot->right == NULL)
subtr = LeftSubTree;

else
subtr = TwoSubTrees;
switch (subtr) { /* nepebynopa pepeesa
case NoSubTree: /* uemac mipnepes
*root_adr =NULL; break;
case LeftSubTree: /* e minexy nise ninnepeso
*root_adr = proot->left; break;
case RightSubTree: /* e rinuxu npaee nizgepepo
*root_adr = proot->right; break;
case TwoSubTrees: /* e obumea nipaepesa
pnewr = proot->left; /* *pnewr - HOBH XOPiKb
ppar = proot; /* BaTbxiscLXui BY30n *pnewr
while (pnewr->right !=NULL) { /* nomyx Byana saminu

ppar = pnewr;
pnewr = pnewr->right:

pnewr->right = proot->right; /* npuenuansa npasoro nignepesa
if (ppar !=proot) {

ppar->right = pnewr->left; /* nepeummxaHHs 3B’ A3KiB
pnewr->left =proot->left; /* y nisomy nipgepesi
' .
¥root_adr = pnewr; /* amina KopeHm
1
FreeNodeMemo (proot); /* BATHPaHHS CTapOro KOPeHesoro Byana
return;
}
if (cmp> 0} /* pupanenna Bysna B nisoMy nimmepesi
DeleteNode (term, &proot->left);
else /* BugmanesHa Bysya B npasoMy nianepesi

DeleteNode {term, &proot->right);

/* Tymxuis moBHOTO BMTHPaHHN gepesa */
void FreeTree (TreeNode * proot)
{

if (proot ==NULL} return; /* mepeso nopomue
FreeTree (proot=>left); /* purmpansa niBoro niggepesa
FreeTree (proot->right); /* suruparua npasoro ninmepesa

~/
*/
*/
*/

*/
*/

*/

*/
*/
*/
*/

*/

*/

*/

*/

*/
*/
*/

FreeNodeMemo (proot) ; /* eupaneHHs XopeHeBOro ernemeHTa */




[image: image283.png]TIpUKIAN BHKOHAKEA NPOTPaMI:

POPMYBAHHS nOepeBa:

1-#t Tepuin -> media

nepexnam -> HOCid RaHmx, ingopmauii
2-7 mepMin -> key

nepexnag ~> Knaeima; xmou; mndp
3-% TepMin scale

nepexnan -> MacmTab; mxana
4-it Tepuin -> template

nepexyan -> mabnou
S-# mepmin -> linker

nepexnian -> XOMIOHYBaJnkHUK, PefaxTop 3b'aaxip
6~-% TepMmiH -> backup
nepexnan -> pesepeRa xonism
T-% Tepuin -> password
nepexnap -> RapoNb
8-i1 mepmin -> unit
nepexnag -> MPUCTPiA; enemeHT
9-i TepMmin -> -

Cgopuobane nepeso:

backup - pesepsHa xonis

key ~  ynaeima; kmou; wndp

media - nocih pmanmx, indopmanii

linker =~ XOMNOHYBANBHHK, PeNakTop aB'AsKis
password = mapons

scale - wmacwra6; mxama

template - mabnon

unit - npeCTpin; enemeHT

Bucora nepeea - 4: Jnimsoro ninmepeepa - 2, nmnpaBoro nipmepesa - 3

CrpyxTypa hepesa:

PimeHb: 1 2 3 4
unit
template
scale
password
media
linker
key
backup

fomyx Tepminin:
Tepmin —> scale
nepeknan: wsacurab; mxana
Tepmir -> backup
nepexnag: pe3epBHa xonisa





[image: image284.png]Tepmin -> capability
nepexnag: Taxoro repMiHa Hemac
Tepuin -> -
BupaneHns cnis:
TepmiH -> template
Hacrynmuit mepuin -> media
Hacrynawi TepMin ~> =

CTpYKTYpPa AepeBa Nicna BHOANEHHA:

Pipenb: 1 2 3
unit
scale
password
linker
key
backup

HepexypcunHunii o6xin nepepa. Ha 3aBepiueHns posIIAHEMO HEPEKYPCHBHHH BADiaHT
¢yHKuil BATHpaHHA HepeBa. BHAANEHNA BCIX elEMEHTIB — Ue ofa i3 3a7a4, MO BuMarae
noBHOFO o6xony nepeea. ¥ dyHKIii DeleteAllNodes () peaisoBaHO METOA MPAMOro
obxony aepesa — 3pepxy BHu3. LL[o6 3adikcysaTn He npoHAeHi mWe By3nd i miAxepesa, y
yHKUIT BUKOPHCTAHO CTEK, B #KHii 3aHOCATECA ANPECA IPABHX NOTIPHIX ENEMEHTIB By3ITiB,
1o BUAAAIOTECA. [IpocyBsaHBs BHU3 30ilicHIOCTHCA No fiBil rimi minepesa. Konn sutep-
TO TePMiHANBHHI eIeMENT 260 BCe NiBE MiEPERO, 3i CTEKA 3TMTYETECA APECE BY3NIA, AKY
GYIIO 32HECEHO OCTAHHBOIO, | NPOLIEC IFOBTOPIOETECA ISl HACTYITHOTO NiANepesa. BHTApanus
JePEBa 3aBEPLIYETHCA, KOMH MPORISHO BCi BY3NIH i CTEK MOPOKHIHA,

/* Irepaulitmit papiamr pyErull snrupamus mepesa */

void DeleteAllNcodes (void)

{
TreeNode *pdel =root, *pnext; /* nouunaeMo 3 xopena */

while (pdel!=NULL) {
if (pdel->left!=NULL) {

pnext = pdel->left; /* npocysaska no miBiR rimui */
if (pdel->right!=NULL) /* € npase ninnepeso */
ToStack(pdel->right};  /* sanuc ampecu nimmepesa B cTex */
} else
if (pdel->right!= NULL)
pnext = pdel->right; /* nepexin ma mpase ningepeso */
else
pnext = FromStack(); /* sumrysamua ajpecn sysna oi crexa */
FreeNodeMemo {pdel) ; /* pupanenua sysna */

pdel = pnext; /* nepexin Ha Hacrynuma Byson */




[image: image285.png]Crek, B AKOMY 30€pIraloThCs AfPECH BEPIIHH HEBHTEPTHX IANCPEB, MOXKHA OPraHisyBaTH
5K cTaTHIHKH Macus (0GMekeHHS HaKNIa/lae anpiopHa HeBH3HAYEHICTE PO3MIPHOCTI) a60 Ak
OAHOR’ A3HMH TUHAMiUHKI ciicoK (20 MporpaMu aoBenerses nopars Gyrkuil poSorn 3i
cnuckom, nuB. naparpad 13.3.1). Ile onuu cnoci6 — BHKOPHCTAaHHA AHHAMITHOTO MACHBY,
PO3MIp AKOTO 1OPIBHIOE BUCOTI iepena, 1Mo Mae 6yTH sureprim:

TreeNode ** stack; /* Bxasiemmx Ha novarox cTeka */

stack={TreeNode **)calloc(TreeHeight (root), sizeof (TreeNode *));

Buainerns NHAaMITHOT NaM’sTi [ €MEMEHTIB CTeKa, AKi € aApeCaMH By3JliB AepeBa,
BHMKOHAHO (QYHKUI€IO calloc(), W0 Biipasy OHYmoE BHALNEHY o6nacTs. SKmo mepumuii
€IIeMEHT MacHBY-CTeKa He 3MiHIOBaTH, TO BiH 6yle NULL-BKA3iBHHKOM. 34HTYBaHHA NULL
MOMHa BUKOPUCTOBYBATH AK O3HAKY 3aBEPIICHHA TIPOLIECY BUTHPaHHs Aepesa. 3amuc aapec
BY3IiB y TaKHH MaCHB-CTeK i 3UMTyBaHHA iX 31 CTEKA MOMHA BHKOHYBATU ONEPATOPAMH:

stack(++i] = pdel->right; /* samicte ToStack(pdel->right); */
pnext = stack[i--]; /* samicTe pnext =FromStack(): */

TYT i — Ni9HNBHHK aJpec By3lliB, 3HCCEHHX Y CTEK, II0YTKOBO i JOPIBHIOE 0.

E 3anutaHHA Ta 3aBAAHHA ANA CAMOKOHTPOTNIO

1. SIxy yacTUMy TaM’ATi HasWBalOTh AEHaMiuHOW? Uu Mae BoRa immy Hassy? Ski nepesaru
PO3TAlIyBaHHS NARHX Y AMHAMIYRIN maM’aTi?

2. Ha3eits cTarmapTHi Gibmioreuni gywxuii, IpH3HAYEHI UL 3BEPTAHAS 20 AUHAMIYHOT TaM’ATi.
SIKy Ail0 BHKOHYE KOXHa 3 HHX?

3. BukopucToByiouK GYHKUi0 malloc (), BHALIITE Y AHHAMIYHIN 1aM’ATi Miclle A9 CHMBOIIb-
HOTO psifiKa, PO3MIp AKOTe Moxe caratk 500 cumsonis, a 3a gonomorow PyHkuii calloc() —

BIAAAKY JJIS MACHBY, O CKIazacThes 3 SO0 ZoBIHX minux uucen. Y 4oMy BiMiHHOCTI
Pe3yNLTaTiB BUKOHAHHA WHX MBOX (hyHKIiHA?

4. 3apmexnapy#te CTPYKTYPHEH THN PHONE_CALL, NpusHauersii 1 36epexerns indopmatil
NIpo MUKMICHKHI TenedonHrit a3sinok: <Jama>, <Hac>, <Micmo>, <Homep_menedona>,
<Tpusanicmy_pozmosu>. Oronocite Macup mcalls i3 120-u Bka3iBHMKIR Ha CTPYKTYpH
PHONE_CALL i BHAUIITE NUHAMIYHY NaM’ATh JIA KOKHOT CTPYKTypH. IpunycTimo, mo sci
CTPYKTypH BXK¢ 3aTI0BHEHI JaHRMA. SIK NepeBipuTH, i Nepita uidpa Homepa TenedoHa, na
scuit Gyno 3poGeno k-i A3BiHOK, € nuppore 47

5. SIx cTBOPHTH MaCcHB BKa3iBHUKIB JU1A noNepeaHBOl 3a/14i, AKIO POIMIPRICTL MackBy mcalls
cTae BIIOMOIO TUIBKH B IpoUeci pukoHanss mporpamu? CTBODITH BIINOBIZHMIL MacHB BKa-
3iBHuKiB. Sk Tenep HalMBHATIE NePecTaBUTH MiCUSMK IBi 3a0aHi CIPYKTYPH 3 BBEAEHOTO
Habopy Aarmx? A K BURATHTA 3 UBOro HaGopy Bei AaHi Npo A3BinKK B M. Xapkis?

6. 3 4OTO CKIANAETECA eMEMEHT OHO3IB'A3HOTO AHHAMIYHOTO ciucky? Sk GopMyeThes Takai

cnkcok? UMM BiZpisHANOTECA CTHCKH-CTEKH Bif CNHCKIB-uepr? SIK BUUATHTH 3 OHO3B I3HOTO
COHCKY 3aAaRHMH eneMeHT?

7. Ana 3anaui 3 naparpada 13.3.1 BanumiTe pekypcuBHy PYHKLiio, Npu3Haveny NS BHTHPaHHA
TI094ATKOBOL JACTHHMU CTIMCKY: Bill €71eMEHTA BEDIIHHH CIHCKY 1O 3AAHOTO ENEMERTA.




[image: image286.jpg]8. SIxi nepesard ABO3B’A3HMX CITHCKIB, KOJIM IOUIMBHO ix cTBopioBaTn? SIki Aii TpeGa BukoHaTH,
106 BBECTH JOMATKOBHl eIeMEHT y CepeiuHy cucKy? SIki 38’ 43Ku ePeMUKAIOTh, KO BH-
JANAETHCA CEPEeAMHHUN eNeMEHT JIBO3B’ A3HOTO CIHMCKy?

9. SIx opranmizosaHi ABiiikoBi nepesa? Ska cTpykTypa Bysna aepesa? LLlo Ha3nBalOTH KOpeHEM
nepesa? SIki Byanu € mucTkamm aepera? Sk BU3HAYAE€TLCA BUCOTA Aepesa?

10. slxi nBiiikoBi nepeBa BBaXaIOTECA Bropankopanimu? [0 Take 36anancosanicTs aepera? Ha o
BoHa BIUTHBac? Uu 3aMeKUTH Hac MOLIYKY B ABiikoBOMY Aepesi Bia Horo 36anancosanocti?

11. SIki cioco6¥ 3acTOCOBYIOTE JUIA TOBHOTO 06X0My nepesa? Sk sMiHuTH QYHKIIO PrintTree() 3
maparpaca 13.4, o6 BHBeCHHA JaHUX JBIHKOBOTO IepeBa 3IHCHIOBATIOCH Y NIPAMOMY NOPSIKY
(3Bepxy Buu3)? Sk peanizysarn 06Xi Nepesa y HIKHLOMY TIOPANKY (3HH3Y BBEPX)?

12. Hanuwite ¢yHxuilo, NpusHaueny A BHAATEHHA KOPEHs epesa, WI0 Mae ABa Miiepesa.
HoBuM KOpEHEM MA€ CTATH BEPIIMHA 1iBOTO MijIIepeBa, a yHKLIS IOBHHHA IOBEPHYTH anipecy
i€l BepuiiHK. Sk MepeMKHYTH MpaBe MiIePeBo BEPUIMHH, IO CTANa KopeHem?

3anporpamyiTe HaBeaeHi HUK4e 3anadi, BUKOPUCTOBYIOHU
ANz 36epexeHHs AaHNX AUHAMIYHY Nam'sTe

13. CopMyBaTh AHHAMIYHHI MACHB 3 N BHMAJKOBHX TpHMppoBuX ninmmx umcen. Bincopry-
BATH €/IEMEHTH MACHBY B TIOPA/IKY 3pOCTaHHS iX 3Ha4eHb. BUBECTH HA eKPaH BiICOPTOBAHMI
MACHB | BUSHAYHTH, CKINIbKA B HHOMY €ICMEHTIB, 3HAYCHHS AKHX Ginblie 3a 3HAYeHHA LIM.
3BUIBAATH 1aM’ATH, 3aHHATY MACHBOM.

14. CtBopuTh AuHAMI4RKI MacKB, mo Gy/le CKIAATHCE i3 IECATH BKA3iBHWKIB, IpHIHAYEHUX
Zns 36epeKeHHs NOYATKIB CHMBOJIBHHX PAAKIB. 3aHECTH B IMHAMIYHY NaM’ATh BBEAEHI 3
KNIABiaTypH CHMBONBHI PAIKH, BHIIUBIIH JUIS KOKHOTO 3 HHX IUISHKY noTpiGHoro ofeary
(xiHenb BBeZEHHA — MOPOXKHIMA PAKOK). SIKIIO BHABHTHCA, MO PAAKIR Gimbime, Hik AecsTs,
TO PO3Mip MacHBy BKa3iBHMKiB 36inbIIMTH BABIUi 32 Aonomorolo dymkuii realloc(). Bu-
TepTH Ti PAAKH, AKI MICTATS 3a/laHe KI040Be cnoBo. Hanpykysatd paiky, O 3aMMIIMIKC,
i 3BITBHUTH BCIO BHAINEHY AMHAMIUHY NaM'ATb.

15.3anaH0 neBHHii BUpa3, y AKOMY BHKOPHCTOBYIOTLCS BCi TpH BMAM Ayxok: (), [] i {}.
TlepeBipuTH, 4¥ QyXKKH y BHpasi po3cTasieHi NpasuIbHO. s 1boro Tpeba NocHMBOIEHO
neperAHyTH BHPA3: AKUIO 3yCTpiNack TiBa AykKa, TO 3aHECTH ii B CTeK, AKINO XK 3HAHAEHO
paBy AyKy, TO IEPEBIPHTH, 41 BOHA NTapHa 10 TYXKH, 3aHECEHOI B CTEK OCTaHHEOI0. Brpas
BBAXKAETHCS MPABHILHHM, SKUIO B KiHI NEPEBiPKH CTEK NOPOXKHIi.

16. 3 KnaBiarypu BBOIMTECA NOCHIJOBHICTh CHMBOITBHHX PSIKIB, KOXKEH 3 SKHX € ABIHKOBHM KOJIOM
JOBTOTO Uinoro 4Hcia. 3 BBECHHX PAIKIB i iX ZECATKOBHX 3HAYEHb y NHHAMIYHIH mam’aTi
cthopmyBaTy 18038’ A3HMI CIIHCOK. BMBECTH Ha eKpaH TaGIHIIIO BBE/IEHUX ABIHKOBHX KOIB i
iX siecaTKoBHX 3Hadenb. [ToTiM i3 famux cOPMOBAHOTO CIIMCKY YTBOPHTH HOBHif OHO3B A3~
Huil CIIHCOK, Y SKOMY elleMeHTH GylIyTh po3TallloBaHi Tak, 106 3Ha4eHHs YHcen GopMyBani
cranHy nociiAoBHicTs. Y npoueci GopMyBaHHA 0/IHO3B’ A3HOIO CIMCKY MONEPENHii CIHMCOK
BUTHPAETHCA. BHBECTH BiICOPTOBAHY MOCHINOBHICTS NaHWX, MIC/s YOTO BHTEPTH HOBHI

CIHCOK. Y Nporpami BUKOPUCTATH OKpeMy QYHKILitO /1% 0G4MC/IeHHS IECATKOBOTO SHAYEHHS
YHCNIA 32 HOTO ABIAKOBHUM KOIOM.
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MOZAESI NAM’ATI BORLAND C.
KOPOTKI U OOBI'T BKA3IBHUKHA

Y usomy posgini:
Q MpuHumMn cermenTHol agpecallii onepaTeHor nam'aTi

O UWicTs mopened posnopiny onepaTMenci Nam'aTi Ans kopy Ta fanvx C-nporpam:
Tiny, Small, Medium, Compact, Large, Huge

Q Koporxi Ta A0Bri BKa3iBHWKW; MOaMDIKaTOPK BKasiBHKKIB: near, far, huge; cne-
uianbHi KopoTKi BkasteHMkM: _cs, _ds, _ss, _es

O BeanocepeaHe 38ePTaHHA A0 BIAGONAM'ATI Y TEKCTOBMX PEXMMAX BIZOBPAXEHHA
incpopmauii

Q @yHkuil GiGniotrexu Borland C anA 3sepTaHHA A0 BHYTPILUHLOT Ta 30BHILLHLOT
BUHaMINHOT NaM'ATI

tekrupnicTs Ge3MOCEPENHBOTO 3BEPTAHHA 0 AAHHX B ONEPATHBHI NamM’ AT NOB’433HA 3

YpaxyBaHRAM 0COGMHBOCTES: anapaTHO-NPOrPaMHoT OPrani3ani KOHKPETHIX onepaLiFHmx
cepenoBuIn. MaTepian UBOTo pO3AiNY He HANEKHTh RO CTAHAAPTHHX 3acobis MosH C.
Mozeni nam’aATi, KOPOTKi Ta HOBIi PKa3iBHHKH, KONATKOBI QYHKLIT AN POGOTH 3 HHAMIY-
HOIO N2M ATTIO — BCE ¢ PO3MMPERHA CTaHAapTy C, peani3oBani B CHCTEMI IIPOrpaMyBaHHs
Borland C. 3a nonoMoroio uix 3aco6iB NPOrPaMicT MOke KepyBaTH PO3NOAINOM Pecypeis
OTIEPATHBHO IaM’ATi T4 BCTAHOB/MIOBATH COcoGH anpecawii, aki 3abesnedyroTs MBHAKMH
HOCTYT! 10 06’ €KTIB IIPOrpaMH.

14.1. CermeHTHa opraHizauia nam’aTi

Onepauifina cucrema MS DOS, anapatsa miaropma fkoi 6a3yeThes Ha apXiTexTypi
Mikponpomecopis Intel 8086/8088, BHKOPHCTOBYE CerMEHTHY AAPECALil0 ONEPATUBHO]
nam’aTi. [ToSCHHMO KOPOTKO iT ¢yTh. Apeca koxHOro Gaifra mam’sri 36epiracTsca y dopmi
J(BOX CKJIANOBHX YaCTHH: ceamenma ajipecu (segment) i smiwenna anpecu (offser). O6nasi
cK1anoei € 16-pospAaHMy Ge33HaKOBHMH WINUMHA uiciaMi. Kom BinbyBacTbea 38epTanHa
JI0 IAHAX Y TIaM"4Ti, 3 LHX ABOX CKITANOBMX 9acTHH GopMyeThea evina 20-pospsana disnuna
anpeca. GopMyBaHHA Gi3HYHOT AZPeCH 3AIMCHIOETLCA 38 TAKOIO CXEMOI0:




[image: image288.png]1) SHaYeHHA ceTMeHTa PO3MHPIOEThCA A0 20 6T i 3cyBacThes BiBO Ha 4 pospaan; Gitd, mo
. 3BUIBHMJTHCA COIPaBa, 3aNOBHICKTCA HYIAMI,
2) no orprmMaHoi 20-po3pAKRHOT CETMEHTHOT aAPecH LONAETHCA 3HAYCHHA 3MILICHHA; AKINO
BUHHKAE TIEPENOBHEH}A, TO HOro irHOpYIOTS.

TlopHa GisHuna anpeca € 20-po3pAnHOIO, IO A€ 3MOTy adpecysatn 2% = | MGait
oneparneHoOi itam’Ari. Lo 1aM’ATh BEKOPHCTOBYE B 3BHYaiHOMY perxumi poGoT (real mode)
onepamiifa cucreMa MS DOS.

'V IHCHMOBHX [IO3HAYEHHSX AAPECH CETMEHT 1 3MIILEHHSA NPUHHATO PO3LIIATH ABOKpan-
KoK — segment:offset. SIKINO BKa3YIOThCA KOHCTAHTHI 3HAUEHHA CKIANOBHX alipecH, TO iX
JAMHCYIOTh ¥ IICTHAUATKOBIH QopMi 3 1iTeporo h y KiFmi (i heximal — MIiCTHANUATKOBHIL),
HanpuKmaz: 2C60:00A5h. Oxnry i Ty K BisuuHy anpecy MOKHA OTPHMATH 3 PIHHX 3HAYCHB
segment.offser. Tpu HacTynHi mapy: 0DD0:0008h, 0D00:0D08h i 0320:ABO8h aipecyioTh
omuH i Toit camuit GaliT oneparnsHOi mam’ati, disnuna agpeca akoro — 0DDO8h,

CermenTHy KOMIIOHEHTY aJ[peCH Ha3UBAIOTH TAKOX HOMEPOM maparpada YH TpocTo
napazpagbom anpecH, a B Mikponpouecopax Intel 8086/8088 naparpadom mosnauarors Mexy
nam’sri, kparny 16. Qcxinbxu npu GopmyeanHi (isudHOL aAPECH CETMEHT 3CYBACTECH BILBO
Ha 4 pO3PAIN, TO INA JOBINBHOTO 3HAYEHHA segment:0000h BimmopinHa disnyna agpeca
Gyne micTuTy Hyni B OcTanmiil Terpani, T06T0 Gyae kparHOIO 16. Ho cerMenTa aonacThe
IMIMEHHS, AKe € 16-DO3PAIHIM CIOBOM, TOMY B MEXAX OHOTO CErMEHTa MOYHA afipecyBaTH
26 = 65566 = 64 KGaiiT onepaTHBHOI aM’ATi.

Jlns postamysanus exe-kogy C-IpOrpamu Ta JAHHMX, AKi BOHA ONPAaNBOBYE, BALI-
IIAKOTECA OKPEMi CerMeHTH OneparnBHOT nam’sti, KoXeH CerMeHT MOYMHACTLCA 3 anpec,
xpatHoi 16, i Mae oGear, wo ve nepesyuye 64 KGaitr. ITosiy dismany agpecy JaHux i konis
KOMaH TTPOrpaMi Mixkponpotiecop GopMye 3i 35aueHHA CETMEHTHOI KOMIIOHEHTH Ta 3HaYeH-
HA 3MiEHHS. JINA 306PEKCHHS CErMEHTHHX KOMIOHCHTIB aJPeC BUKOPUCTOBYIOTH HOTHPH
CHCTEMHITX pericTpy MIKpONPONECopa, AKi Ha3MBaloTh CErMeHTHUMK: CS, DS, SS i ES.
Ilpusnayenns ix Taxe:

» perictp CS (code segment — CETMEHT XOlly) 3ala€ CETMEHTHY YaCTHHY apec KOMaHA
nporpams; 06IacTb, AKY BiH AIPECYE, HASHBAECTECA CETMEHTOM KOTY NpOrpaMu;

perictp DS (data segment — CETMEHT [2HUX) 3aJiac CETMERTHY YaCTHHY ajpec Iobais-
HHX | CTATHYHHX 3MIHHUX TIPOTPaMH; 0BHaCTs, AKY BiH AAPECYE, HATMBAETHCA CCTMEHTOM
JIaHHX;

perictp SS (stack segment — cerMeHT cTeka) pasom 3 perictpom SP (SS:SP) anpecye
©BAACTS MaM AT, AKA HASHBACTECA IPOTPAMHNM CTEKOM | BHKOPHCTOBYETBCA ANLA 36epe-
EHHS JIOKAJbHUX AaHHX $yHKUiA. [lepeBakHO 3aMOBHEHHA CTEKA BHKOHYEThCS Bill HOro
Bepilindy (Haiibinsuol anpeck) BHU3, TOMY 3HaueHHS SP 3MEHUIYETHCA MICNA KOXKHOTO
3anucy JaHHX y crek. Komn x morouna ¢yHKkuis 3asepurye poGoty, obnacts ii mannx
3IBUTBHAETECA, 4 3HAYCHHA SP 30LIBNIYETRCA HA BIANOBIAHY BETHUMHY,

perictp ES (extra segment — NOAATKOBUH CerMeHTHMI PEricTp) BUKOPHCTOBYIOTS, KONH
TOTPIGHO OKPEMO 3A/1ABATH CErMEHTHY YACTHHY aapeCH NAaRHX (Lie HASUBAIOTE Hepeadpeca-
#i€10 CerMeNTa), a TAKOXK /1A IBAAKOTO 3BEPTANHS A0 ONEPATHRHOI MTaM’ ATi, HANPHKNAL,
Y Pasi KOmiloBAHHA AAHHX 3 OAHI€! AUITHKH NaM’ATi B iHuLy,




[image: image289.png]STxano sei rnoGanbHi Ta CTATHHHI JaHI NPOrPAMH MOXKHA PO3MICTHTH B ONHOMY CETMEHTI,
a BCI KOMaHAIH BMIIAKTLECA B OAHH CETMEHT KOAY, TO B MIPOLIEC BUKOHAHHA Takoi IIporpaMu
3HAYEHHA CETMEHTHAX PETICTPIB HE 3MIHIOKTECA, 3 JUIA APecalil ZaHuX i KOMaHA A0CTaTHEO
36epiraTi TUTbKA 3MimeHHA anpec. Takuif po3noin onepaTHBHOI MaM’ATi 3a6e3medye koM-
TAKTHICTS KOMaH/ i BUCOKY MIBHAKOZIO iX BuKoHaHHA. [IpoTe 06cAr cermenTa oGMexenHit
3HageHHAM 64 KGaiit, ToMy U151 337124 3 BETHKHMH 05CATaMu JaHRX i/a60 06’ eMHMMH KoZaMH
TiporpaM NoTpi6Ai GararocerMexTHi Monen: nam’ ATi.

14.2. Mopgeni poznoainy nam’ari

Cepenosuie Borland C 1ae xopucTyBadesi 3MOTy BCTAHOBHTH MOZE/Db PO3MOAILY
namM'aTi, Aika HaWKpaIle BiANosigac oGCAraM NaHHX i KOXY NpPOrpaMi Ta 3abesnevye waii-
Gimbw panioRamsai dopmu anpecaltii AaHEX i KOMaHA. THM CAMHM NiATPHMYETECA BHCOKA
edeKTHBHICTb NPoUECY BHKOHAHHA NPOrpaMi.

Mooens nam 'ami € ONHIM i3 TapaMeTpiB KOMITUNALL, Ki KepYIOTh BHALIEHHAM PECypCiB
A eTany peanisanii nporpamu. Bubip Mozeni iam’ ati 30iiCHIONTE epe3 YHKT TONOBHOIO
MEHI0 iHTerpoBaHOTO cepenoeum@a Options/Compiler/Code generation/Model. MoxHa BuGpat
OIMH 3 INECTH AIbTEPHATHBHMX BapianTie: Tiny, Small, Medium, Compact, Large i Huge.
Monens naM’ATi 3a1a€ po3mOALN cerMeHTHHX 610KiB onepaTHRHOI MaM ATi A/IA Koay i JaHHX
NPOTpaMH, & TAKOK BH3HATAE THI BKA3BHUKIB, OGCAT CTEKA NPOTPAMH Ta BH/| AHHAMIMHOI
niam’sri, OCHOBH] XapaKTePHCTHKH BCiX Moeneit mam’ati 3seaeHo B Tabn. 14.1, ne BkasaHo,
AKAM € PO3MOLi ONepaTHBHOT TaM’ATI [UIA KOAY nporpaMh (kon), MOoGaNbHIX i CTATHIHMX
Janux (nani), nokaneiux aaHmx (cTex). Takoxk 3a3HadeHo BHA AHHaMiuHol nam’ati (AIT),
AKY MOXKHA BUKODHCTOBYBATH B IIPOrPAMi, Ta THITH BXa3iBHMKIB, 110 GyXyTh BCTAHOBIEHI 3a
IAMOBYYBAHHAM.

Tanuuys 14.1
XapakTepucTuku moaenei nam'aTi Borland C
. Tun
Havenyeas wogeai Po3noain oneparrpol nam’aTi BKAUBHAKIB
Koa naani cTeK i pami | pyuknit
Tiny miHiManeHa | .o OJIMH COiALHUE CerMEeHT BHYTpiDHA | near | near
Small Mana § 1 cerMeHT | OfMH CIIUIbHMI CEerMeHT | BHYTP./30RH, | near | near
Medium | cepenns = cerm./aiin | onvE CNiNbAMI CerMeHT | BHYTp./30BH. | near far
Compact | komnaktHa | _ | 1cerMent | 1cerment | 1 cerment | 30BHimHA far | near
Large  |Bermika g" cerm./Gaiin | 1 cerment | 1 cerment | 3oBHimAEA far far
Huge TiTaHTChKA ° cerm./daiin | cerm./daiin | 1 cerment } 30BHilEA far far

Haiimenma Mogens naM’sri Tiny Mae 00MeXeHe 32CTOCYBAHHS, OCKITLKH LIS KOXY
TPOrpaMH Ta BCiX ii AaHKX, BKMOYAIOYH AMHAMITHI, BHAINAETECA TIALKM OAMH CErMEHT
onepatusHOl nam’sti. U1 HeBenHkux 32 06CATOM NPOrpaM HauacTiwe BHKOPHCTOBYHTh




[image: image290.png]Mojens Small, fika nepenGauac BHAUIEHAS OKPEMOro CErMERTA JUIA KOAY IPOTPaMi Ta
JIPYTOTO CErMEHTa J1a 30epexeHHs MobanbHAX i IOKaNnbHHX NaHHX nporpamu (puc. 14.1).
LI Mofens fa€ 3MOTy NPOrpaMyBaTH ABa BIM AMHAMIMHOL HaM ATi: sxympitunio (if we Ha-
3MBAKOTE GAUXCH0I0), AKA BHKOPHCTOBYE He3alHATY YaCTHRY CETMERTA JAHHX, TA 306NiUtHIO
AuAaMigHy nam*aTh (if HasHBAOTh daTbHBOIG), SKA 3aiMAc BINBHY YACTHHY ONEpPATHBHOT
nam’aTi B Mexax nouarkosax 640 KGafit. Momens Medium noniGua 1o Small 3a posno-
AiNoM TMaM’saTi ANA JaHAX, alle BOHAa PO3paxoBaHa Ha Gararo(aioBi NpOTPaMH BEMKOrO
0fcAry, ToMy I KOAY KOXXHORO MPOrpaMHOTe aiina BIIIIIETECA OKpeMuil cerment. Tpu
3rafiasi Mozienii maM’ATi Ha3HBAIOTH MOTTOAMIMMH.

1
2 Sossimmn AT Binsua
eonoumnverca 17 oncpamuati
. MS DOS
Junamiani nasi
SS:FFFF
Jlokam:Hi mawi (cTex)
SS:5P (nomouna stexca cmexa)
T . CermenT pannx
..« Bayrpimma I (S641)
Tnobanbsi | cTatuyri nami
D$:0000 —
Komarzi xomy Nporpam, ] Cerment Komy
CS:0000 xom GibmioTeTHAX hyRKLi ($64K)

Pwc. 14.1. Cxema poanoainy onepaTBHO( naM'aTi B Mogeni Small

Crapuwi Mogeni: Compact, Large i Huge BHKOPHCTOBYKOTh OKpeMui CETMEHT JUls CTeka
Ta JTHILE 30BHILIHIO AMHAMIYHY TaM’ 9Tb. Jn4 BerKHX GaraTodaiiiioBux nporpam AoHiTbHO
3aCTOCOBYBATH PO3MOAIN MaM 4TI 32 Mogenmo Large, Aika 3Gepirac KOZ KOXHOTO MPOrpaM-
HOro taiina B OkpeMomy cermenTi (pac. 14.2). SIkio x ofcar CTATHYHIX JAHHX NPOrpaMu
nepesumye 64 KGaiir, To cia BcTaHOBHTH Mogens Huge. JleransHimy ingopmatifo npo
ocoBHBOCTI po3NOALTY OnepaTHBHOT NaM’aTi A4 KOXHOT 3 Moaenel MOXHa 3Halith B [8].

14.3. Koportki Ta goBri BkasiBHuku. Moaucbikatopm
BKasiBHUKIB

Monomuri Mozieni naM’ATi BUKOPUCTOBYIOTh ONHH CTINBHMI CETMEHT JUIA BCiX JAHHX
nporpama. Bonu nepepbauarots, IO CErMEHTHA YaCTHHA aipec YCix panux sbepiracThea
B CHCTEMHOMY peTicipi DS. Tomy s anpecauii 3MiHHUX IOCTaTHEO 321aBATH TUIBKH JBO-
GaitroBi 3HaYeHHA 3MilCHS, Bianosigsi BrasiBumky, AKi 36epiraloTs sMileHHs Gisnanux
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Sosuiums A1
Hunamiyni gani
SS:FFFF
s Jloxansni pani (crek) CermenT cTeka
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Puc. 14.2. Cxema poanopiny oneparueHoi nam'sTi B Mogeni Large

ajpec, HA3HBAKOTb Kopomkumy (4n Gaudsicnimu) abo near-BKa3iBHMKAMH. 33 3aMOBYYBaH-
HAM B0GaiTORMIi OpMAT BCTAHOBNEHO s BCIX BKA3IBHUKIB Y MOMIOAIIHX MOLE/AX MaM’aTi
(zuB. Talm. 14.1).

'V cTapuimx MOAENSX nam’aTi Ui JaHMX i KOy NPOrpaMH BUIIUIAETHCS NEKiTbKa cer-
MEHTIB ONEPATHBHOI T1aM’ATi Ta BUKOPHCTOBYETHCS 30BHILIHS JHHAMIYHA 1aM’aTh. ToMy B
IMX MOJeNAX azpeca 36epiraeTbes B wotnpubaiiToBomy Gopmari: 18a crapiui GaiTh 3anaoTh
CerMeHT, a [1Ba MOJIO/I — 3MillleHHs ajpech. BKasiBHUKH CTApIINX MOAENeH HAa3MBAIOTh
Odoszumu (dn Oanvrimu) abo far-skasiBHukamu. Komu BinbyBacTsea 3Bepranns 10 06’ ekra
yepe3 far-BKa3iBHHK, CETMEHT a/IpECH 3aMHCYETCA Y BiNOBITAMIT CerMeHTHH pericTp s
opmyBanHs (isngHOI anpecH Uporo 06 exTa. JIOBri BKa3iBHHKH JArOTE 3MOTY 3BEPHYTHCH
10 KOxHOTO Gaiita omepaTiBHOI TaM’sTi B MeKax mepurux 1 MGaiit.

®opMAaT BKA3iBHIKA, BCTAHOBJEHN} aBTOMATHYHO 32 321aHOI0 MOJRIUTIO NIaM’ ATi, MOYKHA
3MIHHTH, BAKOPHCTOBYIO9H Monuikaropn near, far aGo huge (BCi Tpu € 3ape3epBOBaHAME
cnosamu Borland C). Moangikarop dopmary 3amucyioTs micas 6a3oBoro Ty BKasiBHHKa
TiepeT CUMBOIIOM *, HANPHKIAN:

char far* psymb;

near-, far- Ta huge-BKaziBHuKH. BKasiBHHKHM 3 MOTH(IKaTOPOM near € 16-pos-
pAnHMMY Ge33HAKOBUMM LiMMMK 9HCTaMH, 10 36epiraloTh TiTbKy 3uiments agpecy. ix
[ZOUiBHO 3aCTOCOBYBATH B TIPOrpamax, CyMapHuii 0GCAr JaHMX AKHX He Nepesuiye oGeary
cermenTa (64 K6aiit). 3acTocyBaHns KOPOTKHX BKa3iBHHKIB y 6araTocerMeHTHHX mporpa-
Max BUMATa€ [ePeBU3HAYECHHSA CETMEHTHOTO perictpa DS a6o BUKOPHCTAHHS ClIEHiabHAX
$opM near-BKa3iBHHKIB, IIPO AKi MOBa iiTHME Aai.




[image: image292.png]Bxasirauiu 3 MopndikatopoM far 32-pospsammi, soHu 36epiraioTs MOBHY agpecy
06'exta, TOGTO cerMeHT i 3MiieHH. Taki BRa3iBHHKA 33CTOCOBYIOTh Y MOTOMMUINX MOAEIAX
niaM’ ST, KON NOTPIGHO 3BEPHYTHCH 10 06’ EXTIB, POITAMOBAHAX 32 MEKAMH CETMEHTA KOXY
NIPOTpaMM 9H CETMEHTa AaHHX. 30KpeMa, far-BKasiBHHKH BUKOPHCTOBYIOTH AJIA POBOTH 3
JIAHWMM ¥ 30BHIIUH{H AHraMidHif TaM’ i, A Ge3nocepenHboro 3Bepratts A0 Bineomnam sri,
214 DOCTYy RO ajipecHoro npocropy BIOS Tomo.

HaseneMo nprkiaa GyHKDIT, Aka Aae 3MOTY 3ATHCATH 387N CHMBOI B OCTAHHIO
no3XIio ekpana (npaBuit HWXHiH KyT). Haramaemo, mo B pasi 3aIoBHEHHA Wiei nosumii
6yab-AKOI0 CTAHNAPTHOIO BYHKILEI BUBCIEHHA JaHHX, BiA0YBAETECA ABTOMATHYHILI CKpO-
JHT SKPAHHOTO 306paXKeHHA — 3CYHEHHA YeiX pAAKiB Ha omua yropy. Tomy dyHkiia 3anos-
HEHHA OCTAHHBOTO 3HAKOMICLA Ma€ BaXUIHBE NPAKTHYHE 3HadcHHA. JleTanbHile NHTaHAL
TPOTPAMYBaHHA BiACONAM ATi B TEKCTOBAX PEKUMAX PoGOTH BIICOCHCTEMH PO3IIAHEMO B
HACTYIHOMY Raparpadi Ta 8 posmim 16.

/* dyExuia susegmemms cummona » mosmmii expama (80,25) */

void PutLastScrSmb (char symb, char attr)

/* symb - xom cmmBona; attr - arpubyTH: xonip cumsona i xomip $omy */
char far* VMadr = (char far *)0xb8000000; /* nouaTox pimeonam’ari */

VMadx += (24%80479)%2; /* ampeca oCTAHHBOTO CUMBONA eKpaHa */
*VMadr = symb; /* pinoSpamenna cumsona */
if (attr) /* axmo mpeba smimmTH xomwopm */

*(VMadr+1) = attr;

'V pasi pofoTH 3 AOBrHMI BKa3iBHHKaMH YacTO BHHHKAE NOTpe(a MoATy 3Ha9eHHS anpecH
HA CKIAJI0BI YACTHHH: CEIMEHT i 3MIEHHA, 9, HABNAKH, HEOOXAHICTS GOPMYBaHHA OBrO-
0 BKa3iBHHKA 3i CKIa0BHX uacTn. [ BAKOHAHHA LUHX onepauiit NpHaHaueHi cnetianbhi
MaKpOCH, OTONOILEH] B 3aroioBHOMY daiini <dos.h>:

unsigned FP_SEG (void far* ptr);
unsigned FP_OFF (void far* ptr};
void far* MK_FFP (unsigned seg, unsigned off);

Jlpa nepunix makpocn FP_SEG() i FP_OFF () BHAULIOTE 3 apECH, 3aHECEHOI Y faT-
BKA3IBHUK ptr, BIAMOBIAHO CETMEHTHY YaCTMHY Ta 3MilueHH:. Makpoc MK_FP () dopmye
3HAa4YCHH JOBIOTO BKA3iBHHKA 31 33/IaHOTO CETMEHTA seg i3MilleHHA of f. 3a OMOMOroI0
IBOTO MAKPOCA AAPECY OCTAHHBOTO CHMBOIIA EKPAHHOTO 300pakKeHHA, KA BUKOPHCTOBYBANACH
y byHkuii PutLastScrSmb( ), MoXHA cHOPMYBATH, HAPHKIIAH, TAK!

char far* VMadr = {char far*)MK_FP(0xbB00, 25%80*2-2);
SIxo Tenep OroNoCHTH:
unsigned ofs =~ FP_OFF(VMadr); /* eupinenna swimenna */

TO 3MiHHa ofs OTpHMac 3HadeHHA 3998, IO BiANOBIJae 3MilCHHIO B GajiTax (BiIHOCHO
MOYATKY BiAcOMaM ATi) 3HAKOMICIIA ekpaHa 3 koopiuAatamu (80, 25).




[image: image293.png]AHIOAM CHULOLOM @UPMYBantid AVBIHA aApPCl 14 BRAVICANHA A CRAGLUBHA HabviiH ©
BHKOPHCTAHHA CTPYKTYP i 06’ cHanb. Taknit MiAXiR Aa€ 3MOTY ONHOUACHO BUKOHYBATH NIepe-
TBOPEHHA $a30BOTO THIY BKa3iBHUKA, TOGTO 3MiHIOBATH (OPMY LOCTYMY [0 A3HHX.

PosrnAnemo ABa HACTYNHIX OTONOMICHHS:

struct mem_addr {

unsigned ofs, segm; /* amimenns Ta cerment $lsmumol ampecu */
b
union addr_convert {

struct mem_addr adr;

char far *pb; /* Brasiemuxu  */

unsigned far *pw; /* na pami */

unsigned long far *pl; /* pisuux runis */
} uptci

3mMiHHa uptc MaeTvm o6’emHanuA union addr_convert, J0 CKIALY SKOFO BXOIATE
CTpyKTypa adr iTpH BKa3iBHHKH 3 Pi3HHMH 6a30BHMM THIIaMH: pb, pw i pl. [Tom ofs
i segm CTPYKTYpH adr 3afaloTh 3MillleHHs i cerMeHT noTpiGHoi piznunoi anpecu.
Ockinsku B far-Bka3iBHHKAaX CEMEHTHA KOMIIOHEHTa 3afiMae Ba cTapuui GaiiTy, a
3MilenHs — B MONONNI], TO NONA CTPYKTYPH adr Tpe(a 3arHCYBaTH Y BINOBIZHOMY
TIOPAAKY: CTIOYATKY 3MIlUeHHsA, 2 TIOTiM CETMEHT AJ[PECH.
3MiHA 3BaYCHD NOAIB CTPYKTYPH adr BHK/IHKAE BIAMOBiAHY 3MiHY SHAUEHHA KOKHOTO
3 BKa3iBHHKIB, OTO/IONIEHHX Y NOJAX 06" ¢HakuA uptc. Hanpmotan, HacTymHi NPHCBOCHHS:
uptc.adr.segm = 0x0; /* cermenr ampecu */
uptc.adr.ofs = 0x0450; /* oumimenna agpecu */

chopmyioTs anpecy 0000:0450h, OIHHAIOTH 3 SKOT B ONEPATHRHIN nam’sri 36epiracThca
indopmantia BIOS npo noToq#i koOpAMHATH TEKCTOBOIO Kypeopa IIA KOKHOI 3 BOCEMH CTO-
pinok izeonam’sti. Tenep fo uux BIOS-1aHNX MOXKHA 3BEPTATHCH NOGANTOBO, BAKOPHCTO-
BYIOM BKA3BHUK pb, NBOGAHTOBHMH C/IOBAMH Jepes BKa3iBHUK pw aB0 YoTHpHOaHTOBHMK
CITOBaMH Yepes BKasiBHHK pl. 0KpeMa, IOTOYHY TO3HILIK KyPCopa Ha HyIIbOBiH (OCHOBHINH)
BIICOCTOPIHII MOXHA OTPHMATH TaK:

cur_x = *uptc.pb; /* ropusoHransua xoopausara */

cur_y = * (uptc.pb+l); /* BepTukanbHa XoopouHaTa */

ABo0 MOXHa 39MTATH Biapasy oGHIABI KOOPAMAATH:

Cur_pos = *uptc.pw; /* umramna peofadromoro crnosa */

BHKOPHCTaHHA far-BKA3iBHUKIB [10B’3aHe 3 NEBHUMM NPOGIEMaMK, PO AKI HeoG-

EI XiZHO maM’sTarH, po3pOGITION TIPOrPaMH 3 LMMH BKasiHuKaMH. TTo-nepure, onay
i Ty % disumHy agpecy MOMXHA 3a1aTH Pi3HHMH 3HAYCHHAMM BKa3iBHHKa. OGunea
OTONOUICH] BRA3IBHUKH:

unsigned far* adrl = (unsigned far*)0x00000410;
unsigned far* adr2 = (unsigned far*)0x00410000;




[image: image294.jpg]3aA0Th CMiTbHY aapecy novarky obnacti nanux Bineomapamerpie BIOS. TTpore B
Pasi NOpiBHAHHS WX BRAJBHHKIB: adrl==adr2 — pesyastar Gyne xubuum, 60 mo-
PIiBHIOIOTECA YHCIIOBI 3HAYCHHS, 3aIHCaHi B adrl Ta adr2. A B pasi NOPIBHAHHA
far-BKa3iBHUKIB onepaniaMu <, <=, >, >= MNepeBipAIOTECA TiIBKH 3MILLEHHS, TOGTO
Mooz nonopsEy axpec. Jpyrow npotnemoio € MiKCErMeHTHUH nepexin. Skmo
10 anpecu far-BKa3iBHUKa JONATH NEBHE YHCIIO, TO 3MIHIOETHCA TUIBKH 3MIIICHH
AIpECH, 4 IEPEHECEHHS B CEMEHTHY NONOBHHY He BiNGyBAETECA.

Bxasaunx HEJOMIKiB HE MAlOTh BKa3iBHHKY 3 MogupikaTopoM huge. B onepauisx Hag
IAMH BKasiBHHKamu GepyTs yuacTs yci 32 pospaau ixuix suadens. Ilicns kokHOi onepauii
BHKOHYETHCA HOPMAUIi3alisl BKA3IBHMKA: 3HAYCHHS CETMEHTA KOPEKTYEThCA TaK, W00 3HAUeHHs
3uillenns e nepesuitysano 15. Hanpuknan, agpeca 8C65:12A4h y Hopmanizosaniii popmi
3anucyerhca Tak: 8D8F:0004h. Hopmanizawis 3aGe3nedye ONHO3HAYHICTS 3ATMCY KOKHOT
i3m0l anpeck # KOPEKTHICTH YCix onepanii nopiBHsHHs T2 AAPecHOT apuMETHEN, BT. 4.
OB’ A3aHMX i3 MiKcerMenTHIMHU nepexoamu. Tomy s GeanominkoBoi pobots 3 Grnokamu
JaHuX, OGCATH AKMX NEPEBHILYIOTs 0GCAT cerMenTa, Tpeba BHKOPHCTOBYBATH huge-BKa-
3IBHHKH, X04a TPU UBOMY IEMIO 361IBIIYETHCH YAC BUKOHAHHA NPOrPaMH Yepes NOAaTKoBi
onepanii HopManizanii.

Hacrymna dyskmis 3acTocoBYe huge-BKa3iBHHK A1l BH3HAYCHHS CYMH BCIX MAITHHHIX
cniB apecHoro npoctopy BIOS, nounratodr 3 apec F000:0000h 1o FFFF:000Fh BKIIOYHO.
1l cyma € YRIKaTbHO A1 KOXKHOI Cepii MepcoHaibHHX KOMI'10TepiB i MOske GyTH BHKO-
PpHCTaHa B IPOrpaMax 3axXHCTy iH(popmartii.

/* #%ymxuis ofwucnerus Cymu cnim BIOS-obnacri. Bapiamr 1 */
unsigned long Summa_BIOS (void)

unsigned long sum=0;
unsigned huge* ph = (unsigned huge*)0xf0000000; /* nouarox obnacri */
while (ph) /* ocramns agpeca - EEE£:000£h */
sum += *ph++;
return sum;

_cs-, _ds-, _ss- Ta _es-BKajiBuukn. Edekrusuicts Gesnocepeansoro npo-
TPaMyBaHHs ONEPATHBHOI MaM’ATi 3pOCTae y pasi 3aCTOCYBAHHA ClIELiaNbHHX KOPOTKHX
BKa3iBHMKIB, WO OromowyioTscs Yepe3 Moaudikatopu _cs, _ds, _ss Ta _es (ui Mo-
nndikaropu Tex € ciyx6osumu crosamu Borland C). Kopotki BkasiBuuku 36epiraiors
TibKH 3MilenHHs (i3HIHNX anpec, a CErMeHTHA YacTHHa anpeck Geperses 3 BiANOBiAHOrO
cucTeMHOro perictpa: CS, DS, SS um ES. JIns sanmcy B cerMenTHi perictpy neobxinnoi
aJpecH MOYATKY CErMEHTa BHKOPHCTOBYIOTH CHEHianbHi NCEBAOPEriCTPOBi 3MiHmi: _CS,
_DS, _SS Ta _ES. Hmkue nogano ansTepHaTHBHMil BapianT QyHKUIT 0G4HCICHRA CyMu
MAITMHHEAX CIIiB AAPEeCHOro npoctopy BIOS, B AKOMY /s 3BepTARHS 10 JAHKX BUKOPHCTAHO
criemiansHui KOPOTKHH BKa3iBHUK _es. Yac BUKOHAHHS JaHOro BapiaHTa dyHKuii icToTHO
MEHIIMIT, HiXK IIONEPEHBOTO, /I¢ BUKOPHCTOBYBABCA huge-BKA3iBHHK.
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unsigned long BIOS_summa (void)

unsigned _es* p_es = (unsigned _es*)0; /* mouarkose smimenHs */
unsigned long sum;

_ES = 0x£000; /* cermeHr anpecm BIOS-ofmacri */
for (sum=*p_es++; *p_es; P_es++)

sum += *p_es; /* cywa mawnx yceoro cermenva */
return sum;

3aCTOCYBaHHS! COCMIANBHIX Near-BKA3IBHIKIB Ta BIANOBIAHMX MCEBAOPETICTPOBIX
m 3IMIHHHX BUMATA€ 0COGIHBOT 06EPEKHOCTI, OCKIIBKH B IPOLEC BNKOHAHHSA IPOTPAMA
3HAYECHHA CETMEHTHIX PEriCTPIB MOXCYTh 3MIHIOBATHCH. Y LI-OMY BHITAIKY, IS YHHKHYTH
topmyBaHAA oMHIKOBHX Qi3HYHUX aTpec, Nepe HACTYIHHM 3BEPTAHHAM A0 A2HHX
wepes near-BKa3iBHUKK 3 MogudikaTopamu _cs, _ds, _es a6o _ss HeoOXimso

BiAAOBHTH NOTPiGHE 3HAYCHHA BIMOBITHOTO CETMEHTHOTO PEricTpa.
'Y HacTynHoMY Taparpadi HaBEIEHO 1e IBa IPHIUIAMH 3ACTOCYBAHHA _es-BKa3iBHHKIB

y GYHKIISX 3MiHH T2 KONIIOBAHHSA TEKCTOBHX BiLE0300paXKeHD.

14.4. Be3nocepeaHe nNporpamyBaHHA Bifeonam’ aTi

Beanocepeue 3BEPTAHHS A0 BiASONAM AT KOMII’HOTePa € He TiNbKH HARIBUAIIHM CII0-
coGoM punenenns iRGOPMAIT Ha EXpaH y TEKCTOBHMX PEXHMaX poGoTh BigeockeTeMy, a i
HaRa€ NPOTPaMiCTOBi NOAATKOBI MOXNHBOCTI A1 GOPMYBAHHA Ta ONPAUOBAHHSA TEKCTOBHX
noBigoMieHs, 3okpema, came TakuM cniocobom (aGo uepes BIOS-nepepHBanns) MOXKHA:

« 3UUTATH CUMBOI i/a6o Horo arpubyTs 3i 3aAaH0T MO3MIIT eKpaHa;

« 3MiHUTH BUBe/IeHi HA expad cHMBOMH i/a6o iX aTpubyTi;

« BHBECTH CHMBOJ y IpaBiil HIKHil mo3uNii expana aGo TEKCTOBOrQ BiKHA, YRHKHYBIIH
CKpONiHra;

« 3amMcaTH i/aB0 IINTATH TEKCTOBY iH(OPMAILiIO 3 HeHyTLOBOI CTOpIHKH Bileonam'ATi.

CTanIapTHHM TEKCTOBHM PEXAMOM, AKHH aBTOMATHIHO BCTAHOBIIOETRCA A Bineo-
amantepis VGA a SVGA, ¢ pexxum nomep 3 (25 payikin no 80 cameonis, 16-komsopie). Bes
iHdopMaLiis, o BHBOOUTECA Ha eKpaH, 20epiracThed y cneuianbHil obnacti oneparHBHOL
Tiam’ AT, KA HA3MBACTHCA BiZleoUaM’ ATTHO. KokeH cHMBON 3afiMae y Bifeonam’ati fea Gaiita:
Y MonoaoMy GaiiTi 36epiracTbea Kof, a B CTapIoMy — aTPHOYTH JAHOMO CHMBOMA (KOTTp

ASCll-xon cumeona ATpubyTn cumeona
napnuti 6aiim ‘wenapwuil 6aiim
Adpecu sideona ami

Pwc. 14.3. PoatawyBanHs cumecnie y siaeonam'ari




[image: image296.png](oHy, KOoIIp i ACKPABICTE CHMBONA, npanopens Giimanad), BaliT komy cuMBona 3aBXau 3a-
THCYETHCA Y BifleoTaM’ ATk 3a IAPHOIO aApecolo, a Gaiit arpubyris —3a nenapuoio (puc. 14.3).
Crpyxrypa Gaitta arpnbyTis onncana B maparpadi 16.1.1 ta npoinoctposana na puc. 16.1.

BigeonaM’ sTh TEKCTOBHX PSKHMIB BXORHTD Y 3aranbHIH aflpecitii HPOCTIp UEHTpaIb-
Horo Mikponponecopa. [Touarok Bineonam’aTi A BCiX KOMLOPOBHX BileOaNalTepiB Mae
ompakosy afipecy B800:0000h, a [N MOHOXPOMHUX Bifleoagantepis — B000:0000h. Bewo
Bii€OMaM’ AT TEKCTOBHX PEXHMiB NOTiNEHO Ha 8 CTOPiHOK, AKi NpoHyMepoBaHo Bin { 10 7.
Vpexumi 25x80 cumponia 0GcAr Bincocropiuky cranoBHTE 4 KGaiiT (4096 Gaiftis). Y koken
MOMEHT Jacy Ha expani Moxke BioBpaxaTyCh TiNbKH 0HA CTOPIHKA, CTAHAAPTHO AKTHBHOK
€ HY/IbOBA CTOPIHKA BileoTaM sTi.

OckisibKM CYOPIHKH BifleonaM’sTi MatoTh GikcoBaki aapecy, To MokHA Geanocepeauso
3BEPTATHCH 0 KOKHOTO GaifTa eKpaHHOro 306paxenns. 3mina 3Hadens GaliTis, mo norpa-
IUAIOTh Y Mexi aKTHBHOT BilEOCTOPIHKH, BiApasy x BifloGpaxkacThed y BiAMOBiAHil 3Mini
CHMBOJIIB i/aG0 aTpHGYTiB TEKCTOBHX MIOBIZOMIEHE Ha eKpasi. Jljis 3BePTaRHA 10 BileonaM’ st
BHKODHCTOBYIOTS 260 far-BKa3iBHHKH (K 1 Gynio 3poGieHo B GyHknii PutLastScrsmb(),
Hapellenilt y monepenupoMy naparpadi), ao creuianbHi KOpoTKi _es-BKa3iBHUKH (MpH-
KITafH NoaaMo Jaii). 3a CErMeHTHIA KOMIIOHEHT alpect 31eGUIbIIoro MpHiMaloTs aapecy
noYaTKy Bineonam’aTi (B80Oh s KOMLOPOBHX BiCOANATITEDIR), 4 IMILSHAA 0GHHCTIONTH
3a KOODAHHATAMM CUMBO/IA Ha €KPaHi 3 yPaXyBafHAM HOMEPS BifEOCTOPIHK:

aminyenns = ( (padok - 1)x80 + (nozuyis - 1) )x2 + cmopinka 4096

Tlepuioio 2anxmemo yHKILiIO, KA IOBEPTAE KOM | aTPHOYTH CHMBOJIA, L0 BUCBITLIOCTRCA Y
no3uUii col €KPAHROTO PAlKka row i 36epiracThes Ha HYMbOBIH CTOpIHUI BigeonaM ATi.

/% @ymEnis sumrysamma cumBona 31 napamol nosmuii expama */

include <dos.h>

unsigned GetScrsymbol (int row, int col)

! unsigned far *addr =(unsigned far*)MK_FP(0xb800, 0);
addr += {(row-1)*80+(col-1); /* agpeca cumBona y eigeonam’ari */
return (*addr); /* noseprac xon i atpubyTn cimeona */

Jlna 3Bepranns Ko neoGalToBHX chiB Bineonam’aTi y dpyHkuii GetScrSymbol() Bu-
KOPHCTaHO AOBTHil BKasiBHHK addr. ITouarkoBo addr OTpuMye aapecy fiepuioro faiita
Bizieonam’ aTi - s aapeca GOpMyeThCA 3a fonoMoroto GibnioTeuroro Makpoca MK_FP(),a
NOTIM BCTAHORMIOCTLCA HA 331AHE SHAKOMICTIC, 3HACHHAM BAPAlY *addr €4MCNOBE NAHE3
THIIOM unsigned, y MOnoAwOMY GaiiTi sioro samucano ASCII-KoM CHMBOIA, a B CTApLIOMY —
#oro arpnGyTy. BaliTH kony Ta arpHGYTiB CHMBOJIA MOMHA JIETKO BHAIINTH 31 SHATCHHS, AKE
TOBepTaE PYHKILA, BHKOPHCTOBYIOUH MOPO3PAAHI onepanii. Hanpuxiaz:

unsigned int scr_symb, code, attr;
scr_symb = GetSerSymbol {symy, symx):
code = scr_symb & 0xff; /* xom cumsoma */
attr = scr_symb >> 8; /* arpubyTs cvmsoma */




[image: image297.jpg]Buioi wsnakonii 3epTanns 10 Bigeonam’aTi MOXHA JOCATTH, 3aCTOCOBYIOUH CrIeLLi-
ambHi near-BKasiBHMKM: char _es* Ta unsigned _es *. Tlepummit 3 HHX BUKOPHCTO-
BYIOTH JurA MoGaiiToBoi poGOTH 3 Bileonam’sTTIO, a APYrHii — y pasi 3anHcy/34HTyBAHHA
uimax ciis. Haragaemo, 1o i BKa3iBHHKH 36€piraroTh TUIBKH 3MilICHHS aAPECH CHMBOIA,
CerMeHTHy YacTHHY a[pecH Iiepe]l 3BepTAHHAM /10 Bifeonam’ sTi Tpeba 3aHeCTH B CHCTeMHHIT
perictp ES.

3anucana sami gynxuis Invert () BisyanbHO BUIUIAE 3a7laHy YACTHHY PAAKA EKPAHa,
iHBepTyrouHM ABiliKoBi Komu arpubyTis cumBonis. TlapaMeTpn x1 Ta x2 3a/aK0Th HOMEPH
TIOYATKOBOTO Ta KiHIEBOTO CHMBONIB ALTAHKH iHBEPTYBaHHs y pAnKy r. [TpocyBanus no
Gaiitax arpubyTis y ¢ymknii Invert() 3RiliCHIOETHCA Yepe3 BKA3IBHHK patr, IO Mae
THn char _es* i30epirae amimenns aapec.

/* @ymknis imeeprysamus atpmbyris cEMmonim panxa */

void Invert (int ¥, int x1, int x2)

{
char _es *patr=(char _es*)(((r-1)*80+x1-1)*2+1);

_ES=0xb800; /* cermenTHa yacTuHa agpec */
while (x1++<=x2) {
*patr =~ *patr; /* iuseprysauus 6a@ra atpubyris */
patr +=2;

Hacrynna QyHxuis ScreenCopy () BHKOHYE KONIOBAHH LJI0] BiAeOCTOPiHKH (TO4HiLue,
BUANMOI Ha expani yactiun). CTopiHKa, HOMEp AKOI 3ala€ThCA TIapaMeTpoM from_page,
IePENUCY€EThCA HA iHULY BiICOCTOPIHKY, MO Mae HOMEp to_page. DakTuuHO yHKuix
KOMi0€ MacuB obcsarom 25x80x2 Gaiit, TOMy fUla HEl NMHTAaHHS WBKAKOAIT € 0cOGIHBO
BaKIMBUMH. OCKIIbKH CErMEHTHA YaCTHHA ajpec ABOGAHTOBOIO CNIOBA, 1O KOMIOETLCH,
Ta JiNSHKH, B Ky BOHO 3aIHCYEThCA, OXHAKORA (Ue aJpeca cerMenTa Bigeonam’sti), To
Haitbinsmr edexrnsrnM ciocobom anpecauii farux Gyne BHKOPHCTAHHS NBOX KOPOTKHX
_es-BKajiBuukie pfrom Ta pto.

/* @ynxniz xomiwmamms simeocTopimkm */
void ScreenCopy (int from_page, int to_page)

unsigned _es * pfrom= (unsigned _es *)(from_page*4096);
unsigned _es * pto= (unsigned _es *)(to_page*4096);

int n; /* nomep cumBOmna, mo XomiweTsca */
_ES=0xb800; /* cermenr appec */
for (n=0; n<25*80; n++, pfrom++, ptot++)

*pto = *pfrom; /* xoniopanua cumsonis 3 arpubyraun */

3a ponomororo ¢yHKuii ScreenCopy () MOXHA IIBHAKO 36€ErTH OTOYHE EKpaHHE
306paxenns Ha BUIBHIH BileOCTOPIHLL, a IIOTIM BIIHOBMTH }Or0 Ha eKpaHi, aKTHBI3yBaBIIK
ZaHy BifeocTopiHKy 260 MOBTOPHO CKOMIXOBABILK ii HA HYTBOBY CTOPIHKY Bif€OMaM’ ATi.
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vepe3s ¢gynkuii Borland C

SIx BXKE 3a3Ha9AN0Ch, MOJIOANI Ta CTAPII MOAEN PO3NOAINY MaM’ATi BHKOPHCTOBYIOT
pisny auHAMiRY MaM’aTs (quB. Tabn. 14.1). 3oxpema, Mozens Tiny MOXKe BUKOPHCTOBYBATH
TiNBKY BHYTPIlIHIO AMHAMIMHY 1AM’ STh, TOGTO HE3alHATY KOZOM i JAHHMH 0GNacTb y
MesKaX €/IHOTO IPOrPaMHOTo cermenta, Mozem Small i Medium Tex MalOTh BHYTpILIHIO
[MHAMIYHY FiaM’ATh, POITAMMOBAHY B MEXaX CerMeHTa JaHMX. KpiM UBOTO BOHH MOKYTH
BHUKOPHCTOBYBATH 30BHIINHIO IHHAMITHY MaM’ATh, sika 3a#Mae BibHY HA JAHHH MOMEHT
YacTHHY OTIEPATHBHOIL ITaM’sTi 3 afpecHoro npoctopy MS DOS (ams. puc. 14.1). Crapui
mozeni Compact, Large i Huge He MaioTh BHYTPIlLHBO! AMHAMITHOT IaM "STi, BOHH MOXYTh
BHKOPHCTOBYBATH TiLKM 30BHiHI0 Heap-o6nacrs (qup. puc. 14.2).

HasBuicts 180X BHAIB ZuHAMIYHO! nam'ATI (BHYTPILHBOT TA 30BHIHBOI ANS Mamux
Mogeneit i TUTBKH 30BHILIHBOI U4 CTApIIMX MOAe/el PO3MOLINY faM’ATi) 3yMOBIIIOE
ocobmiBocTi opramisauii GiGmioreunnx gynkuiii Borland C, axi peanizytoTh 3BepTanHs Ko
muRamigHOi mam’aTi. BiGnioreka Borland C MicTHTB Takok psf NOAATROBMX (yHKLUH, ski
JIAI0TH 3MOTY BU3HAYaTH 0GCAr He3alHATOT IMHAMIYHOT 1AM Ti, 3HCHIOBATH [IOKPOKOBUA
KOHTPOJIb T1aM’Ti, IEPEBiPATH 3BIBHEH] NOnepeAHpo 610ku nam’sTi 260 3MiHioBaTH 06CAr
6roxy Tomo. ITpotoTumu unx GyHxuili 3amicani s 3aronosHoMY daiini <alloc.h>.

Y pasi KoMOuTALiT IporpaMm 1A MOTONNNHX MOJENeH po3NOAiNy NaM’ AT, CTaHAAPTHI
GibmioTeuni pyHkii malloc(), calloc(), realloc() Ta free(), OMMcaHi B naparpadi
13.1, BUKOPHCTOBYIOTb BHYTPILIHIO AMHAMIYNY Dam’ath. Cymapuuit obcar ycix zinanox,
BUAUIEHHX y AUHAaMiuRiH nam’ i mave GyHKIiamy, se MOKe NepeBrITyBaTH 06CAT cerMenTa
(64 K@aiir). [apametp oGcsary nam’sri B X GyHKuiax Mae THil size_t (106T0 unsigned
int). Bel dyHxuil npawoioTs 3 kopoTkaMu (near) BKA3iBHHKaML.

SIKIo X y nporpami, 1o KOMITHTIOETBCS Al Mofel aM’sTi Small aGo Medium, s
36eperkeHHA JaHHX 3aIUIAHOBAHO BUKOPHCTOBYBATH 30BHIUHIO IMHAMIWHY MaM’sTb, To TpeGa
CKOPHCTATHCD BiANOB{IHMME (YHKLIAMH 3 pedpikcom far-: farmalloc(), farcalloc(),
farrealloc() 1a farfree(}. [Tapamerp oGeary nam’saTi B far-GpyHKOiAX Mae THI unsigned
long, IO Ja€ 3MOTY BHALMATH AHHAMI4HI AiNAHKH, oGcsT AKnX nepesuilye 64 Kbai. ITepe-
niveni Pyrxuii npamowTs 3 BrasiHuKamit 10Broro (far) Gopmary. Hanpurnan, IpoToTHI
$yHkuii farmalloc(), AKa € aHANIOTOM GYHKNIT malloc (), ane npu3HayeHa LA poborn
3i 30BHIMIHBOI0 AWHAMITHOIO [TAM’ATTIO, OTOIOWEHO TAK:

void far* farmalloc (unsigned long memsize);

Y nporpamax, pO3paxoBaHWX Ha MOIOAMI MONEN PO3IONiNY IaM’ATi, BKa3iBHHKH,
110 BUKODHCTORYICTBCA U1 3BEPTAHHSA A0 30BHIMIHGO0] JHHAMI9HOI MaM’ATi, MAKOTE OYTH
0608’ a3K0B0 OronolreHi 3 Moxudikatopamu far aGo huge. Hanmpukian:

double far* darr;

darr = (double far*)farcalloc(1000, sizeof(double));

BrasiBHHK darr OTpHMAE anpecy Mepworo Gaifra IUBiHKY, PO3TaMOBaHO! Y 30BAIMIHIH
[AMHaMiuHIl TaM’ATi, B AKY MOKHA 3aTIMCaTH MacuB i3 1000 aificaux uucen.
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m CAT CETMENTA MaM’sTi), TO JUTA KOPEKTHOI aNpecallii eNEMEHTIB TAKOTO MacHBY Criz
3aCTOCOBYBAaTH huge-BKa3iBHHKH, 1106 YHHKHYTH OMAIOK agpecHol apuMeTHKy,
BAACTUBHX £ar-BKA3IBHMKAM y BHTIAZKAX MDKCETMEHTHHX TIEPEXOAIB.

Jis crapnmx Mozeneii posnonity nam’sti Compact, Large i Huge, siki 3a 3aMOBIYBaHHAM
TPauIoIOTh 3 AOBTMMH BKASIBHHKAMY | BUKODHCTOBYIOTE TUIbKH 30BHIIIHIO THHAMIYHY
naM’STh, MOXKHA 3aCTOCOBYBATH AK CTaRapTHi dyHKuii 6e3 npedikca far-, Tak i Binmosinsi
ynxuii 3 uum npedikcom. OGnaBi byrkuii malloc() i farmalloe(), a Takox Bei iHuIi
NapH BiANOBLAHHX GYHKUIH ¥ pasi cTapmux Moneneii BHKOHYIOT OZHAKOBI il Ta moBepTa-
10Th OfHAKOBE 3HauenHd, Pi3HUIS MK HAMW NO/ATaE TUILKH B 0GCA31 ALIAHKH, KA MOXe
GyTH Buninena aGo 3pinbHexa GYHKLIEI0 Y 30BHIMHIA AHHaMigHii mam sri. i cranpapr-
HHX dyHKUII 0Gcar He Moxe mepesumysaty 64 K6aiir, a s gywkuiif 3 npedikcom far-
oGMexeHHS HaK/IaAa€ TUIIe 0GCAT BiNbHOI AHHAMIYHOT MAM 4TI,

B <alloc.h> ONO/IOMEHO TAKOXK DAA hyHKIiH, NPH3HAYSHUX ANS KOHTPOMIO He3a-
HHATOI Ta 3BUIbHEHOT YacTHHM nam’ ATi. 30Kpema, 06CAT BiTLHOT BHYTPIlIHBOT Ta 30BHIMHBOT
EMHAMIYHOI TaM’4Ti oRepTatoTh GyHKUI coreleft():

unsigned coreleft(void); /* pns eHyrpimmeoi AN */
unsigned long farcoreleft(void); /* gna sommimmbol [N */
unsigned long coreleft(void); /* ana crapumux Momenen */

Bracrusocri dysknii coreleft (), aTakox yHKIIA BUALICHHS | 3BUILHEHHA THHAMIYHOT
maM’ATi y pa3i MOJORLIMX i CTApIIHX MoAened nam’ati Borland C imoctpyioTs pesynsrary
peanizanii MOaHOT HINKYE AEMOHCTpaLifiHol Tporpamu. ¥ nporpami oroNoweHo Asa BKa3iB-
HHKM pmdl Ta pfar, Mepumii 3 AKKX OTPHMYE GOPMAT 33 3AMOBUYBAHHAM BiZTIOBINHO 1O
BCTAHORNCHOI MOAEI T1aM’ T, 2 APYTHI OTOJOWICHO ABHO AK huge-BKajiBHUK. BKasiBHHK
pmdl, akHit HaGyBae anpecy AuHaMiYHOI AUHKH o6csaroM 10000 GaiiTiB, BHKOPHCTOBYETBCA
g pobotn 3 GyHKuiAME Ge3 npedixca far-. Biquosiano B Monoaumx mopemax siu Gyae
NOB"A3AHUH 3 BHYTPIIHBOIO, 3 B CTAPIIIX — 3i 30BHILIHBOIO AMHAMITHOO NaM’ATTIO. Brasi-
HUK pfar MpH3HAYCHWH M1 poGOTH 3i 30BHIMHBOK AHHAMITHO M ATTIO, BiH aapecye
IiNAHKY, ofcar sKoi craHoBuTHME 150000 Gatitis. JonoMiskHHi MacHB arr OroJOMEHO AK
TioGaneHHH, BiH 3aiiMae 50000 GaliTie y cerMeHTi JaHWX MPOTPaMH.

JEARRERER AR AR RERRARRRREERERERARAER R AT AR A AR KA AR A AR AR IARA [
/* BaepraEma mo mumamiwmoi mam‘ari y pasi mammx i BenmEmx */
/* wmomerne#t posnominy mam’ari cucremm mporpamysaEHs Borland € +/
JERERARRR R AR AR AR EERRARRARAEERARA R AR A IR AR AR A IRR A AR A ERR AR
#include <stdio.h>
#include <alloc.h>

char arr({50000); /* rrnobansuuit Macus */

int main (void)

{
char* pmdl; /* BxaziBHUX 3a BaMOBUYBaHHAM */
char huge* pfar; /* maneHik BXasiBuuk */
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1) nepen suninessaM nam\’sri:\n");

printf("pRyTpimHa/30BHimHS (33 3aMOBYYBaHHAM) -
{long)coreleft());

printf(" soemimma - %6lu”, farcoreleft());

pmdl =(char *)malloc(10000);

pfar =(char huge *)farmalloc{150000);

printf("\n 2) nicna suainesns mam\’mTi:\n");

printf("eHyTpiuna/3oBHimHA (3a 3aMOBUYBAHHAM) —
(long)coreleft());

printf(" zoBHimHAa - %61lu”, farcoreleft());

free(pmdl); farfree(pfar);

printf("\n 3) nicna seimenerns nam\’sri:\n"};

printf("BHYTpimHa/30BHINHA (3a 3aMOBUYBAHHSAM) -
(long)coreleft()):

printf(” soerimHa - %6lu", farcoreleft(}):

return 0;

Tlpuxnan BUKOHAHHA NporpaMy A4 MoZeli mam’aTi Small:

BineHa pmHaMiuba nam’ are (y Gairax)

1) nepepn BHOiNEHHEAM nam’ATi:
BHyTpimHa/soBHimHA (3a 3amoBuymamHam) - 13488,

2) nicna eupinenHs naw’ari:
BHyTpimHa/30BHimHA (3a samoBuybanmmM) - 3488,

3) nicna spinexenns nam’ari:
sHyTpimHA/30BHiDHA (3a s2amoBuyBaHHAM) - 13488,

TpuKiTaf BUKOHAHRA Ana MOneni NaM’aTi Large:

Binesa puxamiuxa nam’arte (y Ganrax)

1) mepen BuaineHnau nam’ ATi:
BHYTpimHA/30BHimHA {3a 3aMoBuyBaHHAM) — 542032,

2) nicna Buainenus nam’ ATi:
BHYTpimHa/30BHimHS (3a JamoBuyBauMsm) - 382000,

3) nicns 3pineHeHHA nam’ ATi:
BuyTpimus/308HimHs (3a 3aMopuyBammsam) - 542032,

$61u”,

%$61lu",

$61lu",

3IoBHimHA

BOBHLOHS

soprimrA

SOBHimHS

BCBHimHA

30BHimHSA

/* supinerus nam’aTi */

/* apinssenns nam’ari */

532304

382288

532304

542032

382000

542032

13 HABENEHHX Pe3yNLTATIB BHIHO, IO Ans Mogesi nam’ati Small dynxuii 6e3 npedikca
far- APaUIOOTE 3 BHYTPILUHBOIO TMHAMIYHOIO MAM’ATTIO, AKa 3afiMac BiNBHUH DpocTip
CErMeHTa JAHHX MPOrpam, ae 30epiracToes Macue arr. PyHKLUII 3 npedikcoM far- mpo-
TPaMYIOTh 30BHIIIHIO AHHAMIYHY TTaM’ 4Tb. KoM 5 mporpaMy BifKOMIIIBOBAHO IIA MOZERi
maMm’sTi Large, TO BEXOPHCTOBYETHCS TiNlbKM 30BHIIHA OMHAaMiYHa [1aM’ATh, B AKi Ans r1o-
Tpeb nporpamu ¢yBKOIl malloc() Ta farmalloc() BUOLIMNOTE ABI OULAHKH, CyMapHU

obcar Akex cranosats 10000+150000=160000 Gaiiris.
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1. SAx dopMmyeThea QisuuHa appeca orepaTHBHOI MaM AT y Mexax modatkosux 1M6ait? Axi
CHCTeMH PETiCTPH BAXOPHCTOBYIOTHCA A% 36EPEHEHHA CETMEHTHIX KOMIOHEHTIS anpec?

2. IHlo eu3Hauae MONeNk po3noximy nam’ati? Ski Momenmi naM’ATi GIATPHMYE CepeloBHIeE
Borland C? SIki 3 HHX HAa3HBAIOTE MONONLIHMY, & AKi — CTAPIIAMUT

3. SAxuit popMar BKa3iBEHKIB € 6a30BMM AIA MONOAMIKMX Moaenel naM’ati? Sk y nporpamax,
BiAKOMITLMBOBAHHX JUIA MOJIGIINX MOJieNeii, MOKEA 3BEPHYTHCH A0 06’ €KTiB, pOSTAIIOBAHAX
y iHnnmx cermenTax?

4. 3 90ro CKapAThCA A0Bri BKa3iBHHKU? Sk cdopMyBaTH far-BkasiBHMK 3i CerMEHTHOI
anpecH i aMimeHna? Ski ocobMHBOCTI huge-BKa3iBAHKIB?

5. Ski oGMekeHHA Ma€ 3aCTOCYBaHHA far-Bka3iBHUKIB? AKi BKa3iBHHKM TpeGa BUKOPUCTOBYBATH
VIS KOPEKTHOL pofoTH 3 MACHBOM NaHuX, 06cAT AKOTo TIepesuye obear cermenta?

6. Sixe npy3HAIEHRA CICLIATEHAX KOPOTKHX BKA3BHAKIB, IO OTONOMIYIOTECS Yepes MonHika-
Topu: _cs, _ds, _es 12 _ds?

7. Slky IMHAMITHY T1aM ' ATh: BHYTPILIHIO /aG0 30BRINIMI MOXKC BUKOPHCTOBYBATH KOMHA 3 NECTH
Mogenel posnoginy nam’sTi?

8. Slx sugimuTH Micue AN AaHux y sobaimmiii AunaMigHié nam’aTi, Akwo nporpama Gyne
KoMTimoBaTHCA I Mozeni Small abo Medium?

9. SIke 3HaueHHA NOBEPTAKTL QyRKII] coreleft() Ta farcoreleft (), KINO BOHN BHKOHYIOTECA
y nporpami, BiAKOMOiMLOBagili [ CTapIKX MoAenei naM’aTi?

10. Hanuniits kopoTKy nporpamy, ska fepegipse oGear BibHOT AMHAMIMAOT 1aM’4Ti, TIiC/A 4OFO
pe3eprye (AKIIO e MOKIHBO)Y AiMAHKY o6caroM 30000 GafTie i nosTopro BH3HAYac obcar
He3ai{HaTol nam’aTi. [IporpaMa MOBHHHA BUKOPHCTOBYBATH GyHKUIT poGoTH 3 KHHAMIYHOR
nam’sTTio Ge3 npedikca far-. Beranosits Moziens posnoniny mam’ati Small, siaxoMniniofite
i BuxoHaiiTe nporpamy, 3adikcyiite peaynrrari. TIoTiM NOBTOPITE BHKOHAHHA NPOTPaMH AN
monesi Huge. TopipnsiiTe pesymrary. Sika /HHaMiMHA IaM’ ATk BEKOPHCTOBYBANAch y nepifi
peanizanii nporpamu? Skuii obear wiei nam’aTi? A B Apyrifi peanizanii nporpamu?

11. B sxpx BUNAAKAX BHBEAGHHA TEKCTOROL inQopManii foninkHO 3aificHiosaTy uepes Geano-
CcepenHe 3BepTaHHA A0 BideomaM’ATi KoMT' loTepa?

12. B skiif dopmi 30epiratoThea y BiaeonaM’sTi CHMBONH, IO BHCBITMOOTECA Ha eKpani?

13. SIx 3naiiTy aapecy cHMBONA B ONEPaTHUBHil MaM'ATi, AKWIO HOTO 3HAKOMicHe HA €KpaHi B
TEKCTOBOMY pexkumi BiZoGpakeHEa 3a1a€ThCA KoOpIUHaTaMH (x, ¥)7?

3anporpaMyiTe HaBeaeHi HKHE 3aAaYI, BUKOPUCTOBYIOUM
GeanocepenHe 3BEpTaHHA A0 Bileonam'aTi TEKCTOBUX PEXUMIB

14. BuminuTH YepBOHHM KOTBOPOM YCi CHMBONH * B TIOTOTHOMY €KPAHHOMY 300paieHHi.

15. Cronitosatu B GyQep, nonepenHso Buninennii y nuuamiuRil nam’ari, 306paxerRs HIKHIX
TPBOX PALKIB EKPAHA, 32TOBKNELIH iX cumponoM =. ITisniue BinHOBUTH 36epeKeni PALKH.

16. Po3poGuti dyHKuilo, Wlo 3amncye b 3a1adnil Gydep cnoBo 3 expana, Ha AKOMY B IaHHIi MO-
MEHT PO3MimeHHH TexcToBHi Kypcop. TTlapaMeTpu dyHKILii: KOOPIHHATH €KPaHHOTO Kypcopa
Ta anpeca Gydepa. OyHKuis MOBHHHA OBEPTATH AUPECY 3AMHCAHOTO C10BA 260 NULL, AKIIO
CHMBO, & AKHM POIMilLEHNH KypCOp, HANIEHKHTH IO CHMBO/TIB-POINUIBHHKIB.
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OBMIH JAHUMU 3 DAUNTAMU

Y usomy posaini:

O Tpw pieHi opraisavii 8BeASHHN/BUBEAESHHA AAHUX

Q MonaTTa daiina i notoky, Gydepnaauin AaHNX y NPOLECAX BUCOKOPIBHEBOIO
NOTOKQOPIEHTORAHOTO OBMIHY OaHUMN

G Mogin GiGnioTeuHux yHKU <stdio.h> Ha rPYOW 33 NPUIHAUEHHAM

O BiOKpUTTA Ta 3aKpUTTA NOTokiB, dyHKuil fopen() Ta fclose()

Q CrvaHaapTHi NOTOKW, NEPECKEPYBAHHA NOTOKIB

a BiGnioTeyHi ¢ym§ui'|' NOTOKOBOTO BBEAEHHA/BUBEACHHA OKPEMWX CUMBONIB
CUMBONLHUX PATKIE

Q daiinosni o6miH Grokamu fauux, dyHkull fread() 1a fwrite()

O <dopmatHe BBeASHHSN/BUBEAEHHA AanuX, dyHKuiT £scanf () Ta fprintf()

Q MoanuiloRaHHA NOKAKIAKA NOTOUHOE No3uuil daina

Q OyHkuii nepesipkn cTaKy (aina Ta aHanisy noMUNoK

Q OyHkuil poboty 3 Gydepamn noToxis

Q PeparysanHs BMICTY thalina, BUTUpaHHA Ta neperiMenysanHa ¢ainie, cyHKuii

<dir.h> ans poboth 3 katanoramu Ta ainamu
© O OyHKyii HM3LKOpiBHeBOro 38epTaHHA A0 daiinie

xoMmiTATop MoBH C He BKITIOYEHO CreiiAbHIX 33C05iB /1i% SB¢ICHHA/BYBEACHHA NAHIX,
Tomy 06MiH SAHUMHA AK 3 30BHIIHIMY (KOHCOMBHHMH) IPHCTPOAMH, TaK i 3 AMCKOBHMH
daiinamu peanizobaHo yepes Bianosinni HaGopu GiGniorenix dymiui. Le ne Tiabkw icToTHo
posmmproe GyHKUIOHANbHI MOXUTMBOCTI CUCTEMH BBeJCHHSA/BHBEACHHA NaHHX, a il poSuTh
10 CHCTeMY THYYKOIO T3 HPHCTOCOBAHOKO KO PI3HMX ONEPALIfHMX CCPENOBHII | HAABHOTO
anapatHOro 3a6e3neacHrs KoM’ IoTepa,
Bifiniorexy GLIBLLIOCT] CHCTEM MPOrpaMyBaHKA MoBH C TATPHMYI0TE GyHKII, 0 NarTs
3Mory 3AiHCHIOBaTH onepanii BBEACHHA/BHBEICHAA NAHHX Ha TPhOX PiBHAX:
+ BHCOKODIBHEEE, T. 3B. IIOTOKOOPIEHTORAHE BBEACHNSA/ BHBEICHHA;
« BBEIEHHA/BHBEACHHA HH3LKOTO PIBHA;
+ OOMIH JaHIMH 3 KOHCONLHUMH IPHCTPOAMH.




[image: image303.jpg]BucokopiBHEBe BBEICHHS/BHBE/IEHHs BHKOPHCTOBYE OIHAKOBHIH IMi/IXiA Y TIpOrpaMyBaHHi
oOminy fanmumu 3 daiinamn i 30BHIIHIME IPUCTPOAMY Ta €AMHMI iHTepdeiic, Hesanexanii
Bizt CTPyKTYpH i ctocoGiB goctymy 1o (aiira uu TepMiHansHOro NprcTpoio. Bei daiian ta
[ZiaHi 3 IPHCTPOIB PO3TIANAIOTECA AK HECTPYKTypoBaHi HaGopu Gaiiris — nomoxu. Oyuxuii
BHCOKOPIBHEBOTO TNIOTOKOBOTO BBE/IEHHsA/BUBENCHHS TIPOCTI B MPOrpaMyBanHi, MobinbHi,
OCKLTBKH BOHH MiATPUMYIOTHCS CTanaapToM Moeu C, Ta BHCOKOS()eKTHBHI 3aBIAKH BHYT-
piumiii 6ydepusauii nannx. Mpororunn dyHkuii notokoopienTosanoro Gydepusosaroro
obMiHy nanMMy 3anMcasi B 3aronoBHOMY daiini <stdio.h> (mus. Tabn. [2.5y Monarxy 2).
OCHOBHI 3 HHX PO3IVIAHEMO B BOMY PO3iJIi.

OynKuii HA3bKOPIBHEBOro BBeACHHA/BHBeeHHs Ga3yloThcs Ha 3acobax oOMiHy na-
HHMW, IO BIACTHBI KOXHiil KOHKPeTHil onepauiiiniii cHcTeMi, TOMy BOHM He HANEKATH A0
crannaprasosasmX. Lli GyHKLii He BUKOHYIOTS (hOPMATYBaHHS JaHUX Y TIPOLECAX BBENCH-
HaA/BUBEIEHHA | He 3acTOCOBYIOTE Oyhepnsanii. 3 KoxkHHM GailioM, BiTKPHTHM Ha HU3BKOMY
piBHi, NOB’A3y€THCA CBIi HiNnouncIOBUIT deckpunmop (FOTO TAKOXK HA3HBAIOTE Npegikcom).
JHeckpunTop 36epirac HOMep MO3ULIT y BEYTPilIHiX Ta6NHLLAX OnepauiiHoi cucTemu, e 3a-
nucaHo iHhopMALiio MPo Lk daiin. Y Beix onepawisx 06MiHy JaHHMH BKa3y10Th AECKPHITTOP
taiina. @yHKuil HE3EKOPIBHEBOIO BBECHHA/BUBeIeHH s GoxoopicHToBaHi i 3a6e3nedyioTs
BHTPAlll y IIBHAKOZII JIMIIe Toxi, Kol 06eAr 610Ky JaHuX, 110 TIepeacThes 3a OIHY onepa-
110 BBEJICHHA YH BHBECHHS, KPATHHIT €MHOCTI CEKTOPA MCKA, IO CTAHOBHTE 512 GaifTis.
Tlpororumy dysxiii Gi6niorexu Borland C, sixi peanizyiors HH3LKOPiBHERE 3BEPTAHHS N0
taitmis, 36epiraloThes B 3aronosHoMy daitni <io.h>.

DyHKIi{ KOHCOMEHOTO BBEACHHS/BUBE/ACHHSA JONIOBHIOKOTh i PO3IIMPIOIOTH MOXKIHBOCTI
BHCOKOPiBHEBUX (hyHKIIH 1070 BBEIEHHA JAHKX 3 KIIaBiaTypH i Kepysanus Gopmoro 306pa-
JKEHHS CKPAHHHX TIOBiIOMITEHb Y TEKCTOBUX PEXAMAX BHBECHHS indopmanii. [lo miei rpynu
Hanexath Takox (QyHKUil nepefaBanns fanux uepes nopri. Konconsuuit o6Min naumMu
Haif0ineur 3anexHmit Bi onepauiitioi Ta anaparroi nnardgopmu kommn’iotepa. [TporoTunu
(yHKIIiH KOHCONBHOrO BBEACHHS/BHBEAEHHS OTOJIOLIEH] B 3aroNoBHOMY haiini <conio.h>
(mus. Ta6n. 12.7 y Honarky 2). Ix npakruuse 3actocyBanns posrisseMo B poaini 16.

15.1. ®aitnm i notoku, 6ydepusauia AaHnx

VY moBi C ghaiin € nocTaTHb0 aGCTPAKTHHM MOHATTAM, SKHM NO3HAYAETHCS HKEPENO
HAJIXODKEHHS JaHHX ab0 Micue ix HarpomazukerHs. QainoM BBAXAETECS HE TUILKH IMEHOBaHA
CYKYNHICTh JaHHX, PO3TAIIOBAHMX HA 30BHIIHBOMY HOCiT (HanpuKIaz, AMCKOBHI daiin), a
# TepMiRanbHUI NPHCTPii (Hanprknay, knaeiatypa abo npuurep). Lle o3Hauae, wo daitnn
MOXYTb MaTH 30BCiM pi3Hi XapakrepucTiky. Hanpuknasg, 1o naHux, 3anucaxux y daiim na
ZIMCKY, MOXKHA BHKOHYBATH NPAMMI OCTYTI, @ BBACHHSA JIAHNX 3 KiIaBiarypu Moxe GyTu
TiNBKH TOCTIAOBHIM.

Jna yridixauii npouecis ti)av’monoro 0OMiHy maHMMH Y (YHKUIAX BHCOKOPIBHEBOTO
BBE/ICHHA/BrBeACHHES MOBH C BHKOPHCTOBYKOTh TIOHATTS nomoky (stream), To6T0 nociinos-
HOCTi 6aiiTiB, O HAAXONATH Bil IEBHOTO NOriYHOro NpucTpolo ((aiina) abo nepegaTeca
y ueit npuctpiit (¢aiin). 06 y3aransHATH 0GMIH TaHHMHU SK JUTS IPUCTPOIB, WO MiATPH-




[image: image304.jpg]MyI0Tb o6aiiToBe nepeaBaHys (KyaBiarypa, IMCIIEH, IPUATEp), TaK i 1A MPHCTPOIB, 1O
nepen6ayaoTs 06MiH Gnokamu GaiTiB (1uckoBi (aiinm), y MpoLecax BBEAEHHS/BUBEIEHHST
3iACHIOETECA NpoMikHa Gydepr3anin faHnx.

Bytepusanis nonsrae B HacTymHOMy. U KOKHOTO BiIKpHTOro (haiina B oneparusHiit
mam’aTi cTBopioeThea Gydep oOMiHy 3ananoi emBocrti (puc. 15.1). 3pebinbuoro emuicts
Gydepa ans uckosrx pailnis NpuiMAETLCS KPATHOIO EMHOCTI CEKTOpa AMcKa (a came: 512,
1024, 2048 Gaiitis), mo6 3a6e3meunTH MAKCHMAILHY eeKTHBHICTS onepawiit o6Miny. Skmo
chaiin BifKpHBAETBCA A% YUTAHHS, TO Gydep BBeASHHS BiAPa3y 3aNOBHIOCTHCS IO4ATKOBOIO
nopuieto Gaitis uboro daiina. Komu sei nani 3 Gygepa 3uuTano, aBTOMATHYHO BHKOHYETHCA
HACTYNHE 3BepTanHA 10 (aiina i B Gydep 3aHocHThC HOBA nopuis GaitTis. Skuio % 3aiiicHio-
€TBCAl 3aNUC JaHKX Y (ail1, TO BOHH CHIOYATKY 3aHOCATECA Y Gydep BUBEACHHA, A BiKeE 3BIATH
TIEPEMHCYIOTECA Y (ajin 32 KOXHOI 3 yMOB: | — 3anoBHeHO Bech Gydep, 2 — BUKOHYETbCS
ounmenns Gydepa, 3 — BinGysaersca 3akputTTa (aiina, 4 — nporpama 3asepiuye pobory
CTaHIapTHUM YnHOM (HeasapiitHo). Bydepu3ania 3abesnedye BHCOKy WBHAKOAIIO 0OMIHY,
OCKIMBKH PEalbHO JaHi IEPEHOCATECA 3 OHi€i 06acTi oneparuBHOi nam’sTi B inuy: 3 Gydepa
B o6acTh laHKX nporpamu a6o Hasnaky. Bosrouac Gydepusatia MiniMizye KiTbKiCTs 3Beprans
710 (hi3nuHWX NPHUCTPOIB, AKi HaliGinbIe ranbMyIOTh IPONECH BBEACHHA/ BUBEACHHS JAHAX.

Onepamuena nam’sme

" Bydep *Ty "
Daiin panux BHBEICHHS @aiin gannx
BBENICHHA L Bydep BUBEJICHHR
BBE/ICHHA
Jlani porpamu

Puc. 15.1. Cxema Gydepusauil AaHnx y npouecax (ainosoro BBEAEHH:/BUBEAEHHS

TlincymoByK04H, BII3HATHMO, 10 BHCOKOPIiBHEBH I0TOKOBHiT 0GMIH NaHnMH — Lie 06MiH
Batiramu 3 hisnaHUMH aiinaMy i JOTiYHHME NPHCTPOSMA Yepe3 cucTemy Gydeprsauii, mo
JJa€ 3MOTY ONPALLOBYBATH JaHi pisux dopmariB i posmipis.

15.2. Mpynu dyHKUi anA poboTu 3 noTokammn

Bei Gibmioreuni ¢yukuii BuCOKOpiBHEBOTO NMOTOKOOPieHTOBakOrO Gydepusosanoro
BBEJICHHA/BHBE/ICHHS OTOJIOMIEHI B 3aronoBHOMY Gaiini <stdio.h>. ¥ meomy % daitni
BU3HAYeHi MAKPOKOHCTAHTH, BHYTPIlIH] 3MiHHi, 2 TAKOX ClELianbHi CTPYKTYPHI THOH, IO
BHKOPHCTOBYIOTBCS LIAMH YHKIIAMHE.




[image: image305.png]Habip ¢yHKUil 1517 poSOTH 3 MOTOKAMH MOXHA MOIIHTH Ha rPYIH:
* GYHKUI BiAKPATTA/3AKPUTTA TA NEPSCKEPYBAHEA TOTOKIB;
¢ Gynxuii BBeICHAS/BHBEACHHA JaHHX;
o GyHKIT 3BepTaBHA 10 NOKAKTHKA NOIMLLT aiina;
o ¢yHKui{ KOHTPOMO CTaHy (aiia Ta IOMHJIOK BBECHHA/BUBEACHHS;
« ¢ynKuil kepyranus Gydepusalticio;
» iHmi gonoMixHi GyHKmii.
Jlani oxapaxTepr3yemo dyHKuUii KOXHOT 3 MUX IPYN i HaBEACMO MPHKNAH iX BHKOPHC-
TaHH.

15.3. BiakpuTTA/3aKpUTTA NOTOKIB

Dynkuin fopen(). Ilepex TiM, AK BUKOHYBATH BBEJCHHN JAHHMX 3 KOHKPETHOTO
daiina ao 3anuc Aanux y daiin, ReobXxinHo CTBOPATH OKpeMHi NOTIK, NOB’A3aHHIT 3 WM
$isnamum daitnom. CrBopeHHs NOTOKY peannisye GyHKIIA BIAKPUTT daiia, npoTOTHN AKOi
QroMOLIEHO Tak:

FILE* fopen (char* fname, char* fmode}:

DyHKUiA cTBOpIOe HOBMH TIOTIK 1 TI0B’A3y€ Horo 3 disuannm daiinom, sanauum ime-
Hem fname. Tlapamerp fmode 3amac pexumu 0GMiHY JaHHMH. 33 YMOBH YCHilIHOTO
BiIKpHTTS TOTOKY CTBOPIOETHCA CNELianbHa CTPYKTYpa 3i INaGIoHOM FILE, OroNOUWeHHM
uepes Aeknapauilo typedef y 3aronoBroMy daitni <stdio.h>. [lons uiei cTpykrypn
3AMOBHIIOTECA iHGOPMaNico Npo BigkpATHil hailn i cTBOpERHit MOTiK, HEOOXIAHOK AIA
opraHizauii $ainoBoro BBeEHER/BUBSICHHA B KOHKPETHOMY ONEpaLlitHOMY CEpeoBRIR|.
DyHKLiA 10BepTaE aapecy (BKa3iBHUK) CTBOPEHOT Ta 3aI0BHEHOT JAHIMH CTPYKTYpH FILE.
STkuio x NoTiK BIIKPHTA HE BAaNOCE (HavacTime ue GyBae Yepes HEMPABUNLHO 3aJaHe iM'1
aiina aGo xuGHMIH WNAX), TO CTPYKTypa FILE He CTBODIOETECA, 2 fopen() MOBEpTac
TIOPOXKHilt BKa3iBAHK NULL.

3ynmmHEMOCH ACTANBHIIIE Aa mapameTpax GyHkuii fopen (). OGHaBa € BRa3BHAKAMA
Ha CUMBOMBHI PAIKH. Tlepmuit mapametp — fname 3ajae iM’s daitna. [Towyk daiina 3 na-
HAM iMeHeM (SKIO iM’A BRITIOYaE PO3MIMPEHHEA, TO Hioro AeoGXiHO BKA3aTH) BUKOHYETECA
TLNBKH B TOMY KaTa103i, AKHH € AKTHBHUM Ha JaBuit MoMeHT. JIis dalinip 3 iHwKX Katanoris
Tpea BKasyBaTH LIULIX 32 MPaBANAMHK BiANOBiAHOT onepalliftHOi cucreMu. Haragaemo, mo 3
KOHCTAHTHHX CHMBOJEHHX PAAKAX MoBH C CHMBOX NiBOro centa tpeba nongotosary, 10610
mAx 1o daiina

A\LABROBC\delwords.cpp

Y $OpMi CHMBONBHOTO pAaKa Tpeba 3aTACYBATH TAK:
“A:\\LABROBC\\delwords.cpp"
Jpyruit napametp dyrxuii fopen () — fmode 3amae crioci6 BiakpHTTa daitna (oToky)

i Xapakrep HACTYMHUX omepallif oGmiHy 3i cTBOpeHUM ToTokoM. OCHOBHHMH PEKMMAMU
BIAKPHTTH €




[image: image306.png]® "' — alisn BIAKPUBACTHCA ANA UNTAHHS,
o "w" — ¢ail BiAKPHBAETECA A1 3AMHCY;
® "a" — aiin BiAKPHBAETECA M1 HOMOBHEHHS,

Pexxum “r" nepenbadac, wo daiin, sxuif peGa BIIKPUTH, BXeE icHYe, iHaKwe dikcyeTsea
NOMIIKA i fopen () MOBEPTaE 3HAYCHHS NULL. PeuM "w' NpPHIHAYeHHH 115 CTBOPEHHS
HOBOrO thaiina, AKIo x (ai 31 3a0aHAM iMeHeM Bxe € B pebouomy Karassosi, To iforoe BMicT
6yae surepTait. 06 yHeMOXKIMBUTH BHIAAKOBE BATHPAHHA OAHOMMEHHOrO (aiina, Tpeba
TOnepeaHBO NEPEBIPATH, Tu TakHii $aitn icHye (HAPHKITAA, CpoGyBaTH BIAKPUTH HOTO s
guTanHs), 260 CKOPHCTATHCE ORHicto 3 dyHKUIA renepauii YHIKAIEHOTO iMeHi datina (BoHu
omucaHi B naparpadax 15.9 115.10). Pexum “a" 36epirac BMIiCT icHylouoro ¢aiina, a axmo
daiin 3i 3a1aHMM iMeHEM BIICYTHIH, TO CTBOPIOE HOBHI daif.

Jo Kmo4oBOi JTiTepH KOKHOTO PEXMMY BIUIKPHTTA MOXKHA ZOSATH 3HAK +, a CaMe:
Y+, "w+", "a+". Y UpOMy BUTIALKY BiAKpHTI (aiinu Moxia Gyne BHKOPHCTOBYBATH AK
DA YMTAHHS, TAK i 254 3anmcy. PekiM “r+¢ BuMarae, moG daifn, akuii BIAKPUBAETLCS, BXE
icHyBaB, i He 03BOMAE 3GUTLLIYBaTH po3Mip daiina B mpoweci 3anucy. Palimy, BiAXPHTI B pe-
HHMAX "w+" i "a+", MOXKHA 30LTBIIYBATH, 2 iHQOPMAL|I, 3AHECEHY B HHX, 34ATYBATH.

HoaarxoBo B mapameTpi fmode MokHa BKa3aTH jTiTepy t aGo b, AKHMIM 331210Th
BINOBIZHO TeKCTOBMHA 1M GiHAPHHIT (IBIHKOBHI) peXUM BIIKPUTTA TOTOKY. 3a NpasiiaMiu
32MOBYYBAHHS AFTOMATHTIHO BCTAHOBMIOETHCA TEKCTOBIH PeHM. PisHHIIA Mik NBOMa pexn-
MaMH IOIIATA€ Ti/IbKH B iRTeprIpeTali 1BoGaiToroi koMGiHALIT cHMBONIB 3 KomaMM Oxd i Oxa
(“noBepHeHHs xapeTkH” i “HoBHil psI0K™), KOO TOHAYAETHCA HATHCKAHHA Knasiui Enter.
Slxmo daitnosuit 06MiH BUKOHYETHCA B TEKCTOROMY PeiMi, TO fana koMGiHawis B mpoueci
9UTAHHS 3aMIHIOETECA OXHHM CHMBOIIOM HOBOTO PAZKa ‘\n', a B pasi 3alHCy HaBIaKH —
KOXKEHB CUMBON '\n' 3aHOCHTBCA Y NOTIK AK AB0GaiiToBa koMGiRamia "\r\n". VY Ginapuux
PeXHMAX TaKi 33MiHM HE BHKOHYIOTHCA. OCKinskH y (ailnax, mWo MiCTAT ABIMKOBI Ko
YHCIOBHX JAHHX, IMOBIDHA 0SB ABOX CYCiaHix GaiTiB, 3HAYEHHA AKMX BiATOBI 1AOTH KOM~
Ginauii "\r\n", T0, MO6 yHUKHYTH iX HepeTBOPEHHA, TpeOa BCTANOBMTH GiHAPHKI PexHM
BiIKPUTTA NOTOKY, HANPUKIAA: "rb" a6o "w+b" (OCTaHHI PeXHM MOXHA MO3HATHTH
€KBIBANICHTHO HOPMOIO JATIHC] b+").

Hapenemo DpuiuIaz BIIKPHTTA IOTOKY 3 MEPEBIPKOI0 KOPEKTHOCTI PE3YNBTATY.

FILE *fp; /* sxasipmux noroxy */
char *fname = "report.txt"; /% iw's gaima */
£p=fopen(fname, "rt");
if (£p==NULL) { /* norix pimkpumm He pmanoch */
printf ("®afn %s He 3Hajmexo\n", fname);
return 0;

P /* aii = sinxpurHu $ainom */

Kosken noTik moBHAEH MaTH CBili BKa3iBHUK 3 THIIOM FILE *, siKuii 36epirae agpecy
CTPYKTYPH, 3alIOBHEHOI AaHHMH TIpo BiAKpHTHHA daiin i no’s3aHmil 3 HAM noTik. Lei Bka-
3iBHMK HAIANli Mi HASHBATHMEMO TIPOCTO BKAZIGRUKOM NOMOKY.




[image: image307.png]3axpHTTA MOTOKIB. Y pasi HopmamnoTo (HeaBapiifHoTo) 3aBepuIeHHs poGoTH Tpo-
rpaMu BCi BIIKPHTI HOTOKH aBTOMATHYHO 3aKPHBAIOTBCA, a iX Oy(epH 3BUTBHAIOTEEA, IPOTE
HaHKpalle MporpaMHO 3aKPHBATH Ti TIOTOKH, AKi BKE HE BHKOPHCTOBYIOTBCA. JInal (boro
npusHadeHa GyHKIiA

int felose (FILE* fp):

<DyHKLIA Mae OAHH NapameTp fp — BKa3iBHKK HA NOTIK, Akuii Tpeba 3axpun. ¥ pasi yemim-
HOTO BUKOHaHHA fclose () noseprac 3uadenns 0. SKIIO X NOTIK 3aKPHTH He BAANOCH (Lie
MOXE TPalHTHCh Yepe3 BUTHPaHHA ¢aiina abo BiACYTHICTh BUIBHOTO MiCllA Ha AHCKY), TO
fclose () MOBEPTAE MAKPOKOHCTAHTY EOF, OrojiomeHy 8 <stdio.h>.
t ¥ 6lnbwocTi cucTem Nporpasyeatkn, 8 TH. y Borland C, 3Ha4eHHAM MAKPOKOHCTAHTM EOF ¢ -1,
ane ue 3Ha4eHHA He CTaHaapTaoBaHe.
Cucrema nporpamMysanns Borland C nonatkoBo miarpamye $yHKLio

int fcloseall (void);:

AK2 3AKPHBAE BiJPa3y BCi MOTOKH, BKPHTI B porpaMi Ha AaHuit MomenT. DyHKuis noseprae
KUTBKIiCTb 3aKPHTHX NOTOKIB, a B pasi HOMUIKH 3akpuTTA daiinis — EOF.

15.4. CTaHOapTHi NOTOKW, NepeckepyBaHHA NOTOKIB

Crangaprni notokn C. Ha nouarky BUKOHaHHSA KOXHOT C-IIPOTPaMH aBTOMAaTHYHO
BilIKPUBAIOTECA TPH CTAHIAPTH] TIOTOKH:
® stdin - CTaHIapTHU NOTIK BBEAEHHA, AKHUIT 32 IPABHIIAMH 3aMOBYYBAHHSA N10B” A3YETHCA
3 KIABIaTypOIO;
* stdout — CTaHIAPTHHUI NOTiK BUBEACHAA, AKHIT HARYACTIIIE TIOB’ A3YETHCS 3 BHBEICHHAM
JIAHUX Ha CKDaH;
* stderr — CTaHZAPTHHIT NOTIK MOBIIOMICHE NP0 TOMHANKH, SKHH Tex 3aeGinbmoro cke-
POBYETHCA HA EKPAH.
1Ti HOTOKH MAKOTh BU3HAYEH] iMeHa, 032 UMM BOHH HIYHM HE BIlDISHAKTECH BiZ IHIAX
TOTOKIB, X MOKHA BUKOPHCTOBYBATH B YCiX onepauisx $aiinoBoro BBeAeHHSA/BUBEACHAA.

TlepeckepysaHan noToKy. BajiulHso, O CTAHAAPTHI IOTOKH MOXHA IEPECKSPOBYBATH
(nepenpusHayarh), T0610 no.’a3yeary ix 3i 3agasum daitiom T npHeTpoeM. Ilepeckepy-
BaHHA MiATPHMYETHCA He BCiMa OMEPAUifHIMK CHCTEMaMI, ae BOHO peanizoBase B MS
DOS, Windows, Unix, OS/2. 3acTocosyloun nepeckepyBaHH, MOXHa MPOCTHM cniocoGoM
sarucaTy B (alin BCi faHi, AKi B IpOrpaMi nepenaroThes y CTaHAAPTHHI NOTIK BUBEACHHA, Y1
OpraHisyBaTH 3UHTYBAHHA 3 haiisia THX JaHMX, fKi ITi/HO 3 ATTOPUTMOM NPOTPAMHU MOBHHHI
HaIXONUTH 3i CTAHAAPTHOTO MOTOKY BBEACHHA.

ITepeckepyBanns NOTOKIB BHKOHYE PyHKOiA

FILE* freopen {(char* fname, char* fmode, FILE* fp);

La dynxuis nos’s3ye norik £p 3 daiinom, iM’a sKOro 3aJac MapameTp fname, a PEKHM
JOCTYNy 10 JaHHX — Napamerp fmode. 3HaueHHA Ta GOPMH 3a[aHHA TIApAaMETPiB fname




[image: image308.png]i fmode Taki X, K i y BilMoBiAHHX mapamerpis ¢yHkoii fopen(). 3a yMoBH ycnimHoro
BHKOHAHHA QYHKLIs freopen () TIOBEPTAE BKa3iBHUK Ha CTBOPEHUH NIOTIK, a B pasi moMun-
KM — KOHCTaHTy NULL.

E] Cnixl iian’ ATaTH, IO MCAs NepecKepyBasHs stdout BCi onepanil BHBEeHHS (30KpeMa,

BHBEISHHS TiIKa30K) GyIyTh BHKOHYBATHCE He Ha eKpaH, a B 3aianuif daiin. AHanoriqHo,
8 pasi NePECKEPYBAHHS NOTOKY BBCACHHS stdin, BC fami, sKi 33 3aMOBIYBAHHAM
BBOAATHCA 3 K1aBiaTyph, OYIYTE 39HTYBATHCE 3i 3a1anoro datina. CTanxapTHi moToKK
He TpeGa Hi BiIKPHBATH, Hi 3aKPHBATA — Wi il BUKOHYIOTHCS aBTOMATHYHO.

TIprKNa] NEPEeCKEpYBAaHHS CTAHAAPTHOrO MOTOKY BUBEACHHA MOJAHO B HACTYIHIi

KOPOTKiit mporpami, fie mepiue 3BepTaHHs 10 GyHKuil puts () BUKIHKAE BHBEJACHHA NOBi-
ROMJICHES Ha eKpaH, a apyre — y daitn example.out.

L T )

/%

NpEX7AR NepecKeDYBAHHS CTAHNADTHOrO MOTOEY BHBENleHHA */

JERER RIS EHIRRHARE KA RKARE R R AREARRAREEKNRKRRNERARREARK AR ]

#include <stdio.h>

int main (void)

{

puts{"\n\t lle noBiNOMICHHA BUBOOHTLCA Ha expaH.\n"}:

freopen("example.out™, "w", stdout}; /* norix ckepomano B dawn */
puts{"fane nopipmowrtenus byme sanmucane B daint.\n");
return 0;

EI MS DOS n0380NAE TakoX 3AICHIOBATH NEPECKEPYBAHHA CTAKAAPTHIMX NOTOKIB 3 KOMaHAHOM

pAAKA. [INA uboro BUKOPUCTORYIOTE CMMBOMK < Ta >, 3a SIKUMW BKa3ylTL iM'A haina nepe-
ckepyeaHHs. Hanpukiaz, 3ayck BUKOHABHOIO KOZY NPOTPAMM COUNEMAX.EXe 3 KOMaHIHOM
panka y dopmi:

countmax.exe <numbers.dat >results.dat

BKasye, WO B Npoueci poGoTy AporpaMM countmax.exe AaHi, Ak MalTe BBOANTUCH 3i CTaH-
[AAPTHOTO BXIAHOTO NOTOKY, BYAYTL 34uTyBaTuCk 3 (haina numbers.dat, a naui, Aki BMBOAATLCA
Y CTAaHAAPTHWA NOTiK BUBeASHHA, ByayTe 3ancyBaTMch ¥ dain results.dat.

15.5. ®YHKUiT NOTOKOBOrO BBeACHHA/BUBEAEHHA
AaHnX

DyHKUiT BHCOKOPIBHEBOMO 0OMIHY AaHHMH 3 (aiiiaMH MOXHA IIOAI/IMTH Ha HOTUPH IPYIH

BiZMOBiNHO A0 GOPMATY AaHHX, IO TIEPEAAIOTECS 32 OHY ONIEPALlilo YATAKHS/3aNHCY:
« (QYHKLIT TOCHMBONBHOTO BBEACHHA/BHBEIICHRS,

» QYHKUT pAAKOBOTO BBE/CHHA/BUBEACHHA;

» (yHxwii 670KOBOTO BBENEHHA/BHBEICHAS;

« GyHKUIT GOPMATHOTO BBEACHHA/BUBEIEHHA.




[image: image309.png]BC1 oNiepalni BBE/ICHHA/ BUBCACHHSA NaHHX BUKOHYIOTBCA, NOYHHAKOMH 3 NOTOMHOL IFO3MILT
‘aitna, Ay 36epirae cremiab i NOKDKIMK. Y NPONEC BRCASHHA Nl MOKAKIUK aBTOMATHIRO
3CYBa€TECA Ha BIANOBiTHY KiMbKicTh Gal{TiB y HAPAMKY JI0 KiHILA FFOTOKY i BCTAHOB/KOETECS
Ha NepILiii e HenpouTanmii Gaiit. Y nponeci BUBSICHHA NAHUX MOKAKIHK IOTOYHOI 110~
3uwii haiina aBTOMATHIHO BCTAHOBMIOETHCA 32 OCTAHHIM 3aIMCAHAM GaiiToM.

15.5.1. NocumBonNbHMIA OGMIH faHUMK

Beenenns oaHoTo cHMBONA. OCHOBHOIO (YHKLIEIO 3YMTYBAHHA OIHOTO CHMBOJA 3
TOTOKY BBEACHHA fp € yHKIiA

int fgetc (FILE* fp);

V pasi ycninHoro BuxoHanHs dyHknis fgetc() MOBEPTAE KOA 3YHTAHOTO CHMBOMA KK
3HAYCHHA 3 THIIOM unsigned char, posmmpede ge dopMary int. SIKIIO X YMTaHHA 3
TOTOKY HEAOCTYITHE, 30KPEMa Uepe3 NOCATHERHA KiHus dafina, To GyHKuis noseprac Makpo-
KOHCTAHTy EOF.
Taki x aii BUKOHyE GYHKLT
int getc (FILE* fp);

sy B cepenosumy Borland C Ta B i iHIMX CHCTEM OPOrPaMyBaHHH OrONOINEHO K MAKDOC,
o BHKIMKaE Dynkuiio fgetc().
SIKmo napaMeTpoM HasBaHHX QYHKLIH € CTaHAAPTHIHA NOTiK BBEICHHA stdin, TO iX
Aist NOBHICTIO 36iraeThea 3 Micto GYHKLUIA BBEACHHA CHMBOIIB 3 KaBiaTypu fgetchar ()
i getchar (). Pe3ynsTaT BHKIMKY KOXKHOT 3 HOTHMPBOX HACTYIHHX (YHKUiH 01HAKOBHIT:
fgetc(stdin) = getc{stdin) = fgetchar{}) = getchar(}

— 3YUTYBAHHA OHOTO CHMBOIIA, BBE/ICHOTO 3 KJIABIATYPH | 3amKcanoro B Sydep cTanmapTHOrO
TIOTOKY BBEAeHHA (AKINO NOTIK stdin MoMepeaHBO He NEPECKEepyRAITH).
Bynkuis i
int ungetc (int symb, FILE* fp);

Zia€ 3MOTy TMOBEPHYTH B MOTIK BBeAeHHA fp OCTaHHIl 3unTanuit cumpod. ITicna mosep-
HEHHA symb CTa¢ MEPIINM CHMBOJIOM [IOTOKY, HOro GyAe 3HHTAHO AOBUTLHOK HACTYIHOK
onepauieio BeencHHs. PYHKIIA ungetc () MOBEPTAE KOA CHMBOMA symb Y pasi ycmimkoro
3ABEpIICHNS, a Pasi HEBAYi — 3HAICHRA EOF.

Hapexemo npuxnas QyHKUii, ka peamisye 34HTYBaHHA NOCTIAOBHOCTI LHGPOBUX
CRMBOJIB 31 3a1aHOr0 BIAKPHTOrO MOTOKy frd Ta 3alKC BBEACHUX LGP 33 anpecow
numbst. PoBora dyHkuii 3aBepiIyeThCA, KOTH 3UNTYETHCA CHMBOJ, AKH He € uHdpoto — nef
CHMBON (pyHKIiA IOBEPTAE HA3AM Y MOTIK.

/* #yuxnis smememma mocnmimosmocTi madposwx cionis */
#include <stdio.h>
#include <ctype.h>

char* ReadNumber (char* numbst, FILE* frd)
{




[image: image310.png]char *pn=numbst;

int symb;
while (isdigit(symb=getc{frd}))

*pn++ = symb; /* sanuc uMdpopMx cuMponie y numbst */
*pn='\0"; /* xixeus uucnosoro paAgxa */
ungetc {symb, frd); /* noBepHeHHA HEUNCNOBOro CuMBOTA */

return numbst;

3amnce cuMBONa y (aiin. 3amyc 3a1aHOro CHMBOMA symb Y MOTIK BUBEACHHA fp BH-
KOHYI0TE GyHKOiT

int fputc (int symb, FILE* fp);

int putc (int symb, FILE* fp);

Jpyry 3 mux $yukuii y Borland C peanizosano ax Makpoc. O6uasi dymskuii 3a ymoss
YOIHOrO BHKOHAHHA [IOBEPTAIOT KOJ 3ATHCAHOTO CUMBOAA. Y Pa3i IOMHUIKH 3BeDTaHHA
1o daiina GpyHKUIT NOBEPTAIOTh 3HATCHHS MAKPOKOHCTAHTH EOF.
TIpoimocTpyeMo BHKOPHCTAHHS (yHKIIiH MOCHMBONBHOTO NOTOKOBOTO BBEJIEHHA/BH-

BeJICHHA NIPHKIANOM NPOrpaMH, AKa BiZOGPaKAc Ha €KPaki BeCk BMICT TEKCTOBOTO daiina.

JEREAE AR AR SRR ER A RREAERAE R RE AT KRNI RRE ]

/* ToCHMBOTNAR® BMBEZEHNR BMICTY 3amamoro daktma */

AR REAE R ERE AR AEEAKANERAIAERERERRREA SRR KRN ]

#include <stdio.h>

#include <string.h>

int main {int argc, char** argv)

FILE *fp;
char fname[50]1;
int c;
if (arge==1) { /* im’R gafna y XOMAaHZHOMY DAEKY He 3agawo */
printf("IM\’'a Qaima: ");
gets{fname);

else

strcpy(fname, argv{l]}: /* iR SUMTYETBCA 3 XOMAHOHOT'O pamka */
fp = fopen (fname, "r");
if (£p == NULL) {

printf ("Xubxe im\'s $ahna - $s \n", fname);

return 0;
while ((c=getc(fp))!=EOF) /* uMkn suutysamms Jaia */
putcic, stdout); /* nocumeonbre pifofpamemns Ha expani */
fclose(fp):

return 0;




[image: image311.png]Hasenexa BHIE NPOTPaMa ac 3MOTY 3a1aTH iM's atina 3 koMaraHOTo paka abo BBeCTH
HOT0 B IIPOLIECi BUKOHAHHA Nporpamu. Xoua 3IuTyBaHHA daiina 3iHCHIOETECH NOCHMBOTNBHO,
BCe K IIporpama 3abeslredye BUCOKY LWIBHAKOII0 OOMiHY, OCKUILKH PealsHO CUMBONH 34H-
TYIOTBCA He 3 (aiina Ha 30BHINHBOMY HOCIT, a 3 Gy(epa BBENCHHA B ONEPATHBHIH maM’sTi,
Henonik nporpaMn B TOMy, IO AU BEHKHX 3a posMipoM dailinis Ha expani 36epexersca
TUIBKH OCTaHHS CTOPIHKA TEKCTY, @ BCi peiliTa GydyTh BUTEPTI ABTOMATHHEHMM CKPOJIHTOM.
Tlpuknan nocropinkoBoro BaReaekns daitna moxaHo Aani.

Bino6paxeHHs CHMBONIB, 3YHTAHIX 3 (aiina, y IporpaMi peamnizopaHo K IOCHMBOIbHE
BHBEJICHHR y CTAHHAPTHHUH NOTIK stdout. 3aranom, BUBEAEHHA CHMBONA symb HA eKDaR
(a6o B thailn, AKIO stdout NOMEPENHBO NEPeCKEPYBATH) MOXKHA BHKOHATH KOXKHHM i3
HOTHPbOX HACTYNHHX BUKIHKIB GYHKIH:

fputc(symb, stdout); putc{symb, stdout):
fputchar({symb); putchar(symb);

15.5.2. ®aitnoBuit o6MiH pagkamu cumeonis
3unTyBaHHA PAIKA CHMBOMIE 3 IOTOKY BBEACHHA BUKORYE (YHKLIA
char* fgets (char* str, int max, FILE* fp);

Ha sinMiny Bin gets(), nana yHKLIA Mae TpH MapaMeTPH: Meplikii — str BKasye Ha
MACcHB CHMBOJTIB, B AKHiT Gy/le 3aHCAaHO BBEICHHIT PANOK; APYIHA — max 331a€ MaKCHMAITb-
HY KiLTBKIiCTE CHMBOMIB (3 Hy/b-CHMBOJIOM BKIOYHO), Ky MOXC MICTHTH 3UHTaHHH PSIOK;
OCT2HHii MapaMeTp — £p BKA3ye Ha MOTIK, 3 AKOMO BROATECA PAIKU.

Y pasi ycninrnoro sukonansa GYRKLiA fgets () NOBEPTae afpecy MEPIIOro CHMBOMNA
BBEICHOTO PANKA, TOOTO str, a B pasi HERNAY], 30KpEMa, AKILIO JOCATHYTO Kinls daina, —
BKA3IBHHK NULL.

3BepHeMO YBary Ha KibKa BOKIHBUX 0cobmuBocTelt uiei gyuxii. [lapamerp str mae
EI BKa3yBaTH Ha IULTHKY OMEPATHBHOT MaM’aTi, OGCAT SKOI AOCTATHIH aitx 36epenentn
3quTaHoTo pAnka. flapametp max ofMexye KiNbKICTb CHMBONIB, AKi BBOLATLCA 3
TOTOKY; TOMY PO3MIp MaCHBY str Mae GyTH He MeHIIMM 3a max. i dyHxuii Taka:
3INOTOKY £p Y AILAHKY OnEpaTHBHOI NaM AT, Ha AKY BKA3Ye str, 3UUTYETHCA MOCTI-
JIOBHICTb CHMBOJIIB O CHMBO/IA HOBOFO PSLIKa IH CHMBOJIA KiHUA (aiina, ane He Oiibe,
HIX max-1 CHMBOJIB. SIKWIO B NPOLECci BBEACHAS SUUTYETLCA CHMBOM ' \n', TO BiH
3aHOCHTBCA ¥ StE, 33 HAM 3aMHCYEThCH *\G' i NPOUCC BBEACHHS MPHUMHAETHCA.
'V npoTusHOMY pasi B str MOCHIKOBHO 3aHOCHTBCA max-1 CHMBONIB MOTOKY, 32
AXUMH 3aNHCYETHCH HyIb-CHMBON. Tpeba nam’ATaTy, WO B pasi 3UUTYBaHHA 3 daiina
Tinoro panka aGo foro KiHIeBOT YaCTHHN, B str mepen '\0' Gy/e 3aHCaHO CHMBOT
*\n’, AKIIO DOTIK BiAKPHTO B TEKCTOBOMY péxami, 260 napy cuMpomis "\r\n",
AKNIO BOTIK BiAKPHTO sik GiHAPHUH.
3anmc 3a5aHOIO PAAKA B IOTIK BHBEACHHA 3MiHCHIOE YHKIin
int fputs {(char* str, FILE* fp);

AIKa TIOBEPTAE HEHY/THOBE 3HAYCHHA 33 YMOBH yCTIIHOTO BHKOHAMKA Ta EOF Y pasi Hepadi.




[image: image312.jpg]V npoueci BuKOHAHHEA fputs () MOCIIIOBHO [IEPeNac y MOTiK fp CHMBONM PsiiKa Str
a0 '\0'. Cam Hy/Ib-CHMBOI y IOTIK HE 3aNHCYETHCA | HE EPETBOPIOETHCS B 1HIIIE CUMBOJH.
SIKIIO B PAAKY 3YCTPIYA€THCA CHMBOI HOBOTO PS/IKA, A ITOTIK BHBEICHHA TEKCTOBHIA, TO 3a-
MiCTh CHMBO/Ia '\n' y NOTIK 3anMCyeThes KoMGinanis cumeonis “\r\n". [ Ginapaux
TIOTOKIB JO/IHi 3aMiHK CHMBOINIB He BUKOHYIOTHCS.

Hasenemo mpHKIaz, BHKOPHCTAaHHS QyHKIIiH BBE/ICHHA/BUBEICHHA CHMBOILHHX PAIL-
KiB /U IOCTOPIHKOBOTO PO3APYKY 3aaHoro (afiia. Y nporpaMi BHKOHYETBCS MiipaxyHOK
KiIBKOCTI pAZIKiB, BUBe/ICHUX Ha ekpaH. ITic/ia BiITBOpEHHA CTOPIHKH TEKCTY BCTAHOBICHOTO
PO3Mipy, unTaHHs 3 (haiina 3aTPUMYETHCA 10 HATHCKAHHA HA IOBLTBHY KJIaBiuly.
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/* Nocropimxose smBeRemEs TexcToBOro dafima */
PO

#include <stdio.h>

#include <conio.h> /* pna $ymxuih clrscr() i getch() */
#define LEN 81 /* posmipuicrs 6ydepa paaxis mexcry */
#define NROWS 22 /* posuip cropinxu musepenns */
int main ()
(

FILE *f;

char buf[LEN];
char fname[] ="newtext.txt";
int n=0;
if ((f = fopen(fname, "rt"))==NULL) {
printf("\n\t ®a@n %s ue axakmeno\n", fname);

! return 0;
clrscr(); /* ounmenss expana */
n=0;
while (fgets(buf, LEN, f)!=NULL) {
fputs (buf, stdout); /* mimobpamenna suuraHOro pamxa */
if (++n % NROWS ==0) { /* 3anosweno cropimky */
printf("\n\t\tCropirxa %d.\n", n/NROWS);
getch(): /* sarpuuxa sobpamenns */
) }
printf("\n\t\tKineys asna.\n");
getch();
fclose(f);
return 0;

'V i porpami poaMipHIiCTh sk BBE/ICRHS LEN JOPIBHIOE PO3MIPY EKPaHHOTO PA/IKA —
80 cumBoxiB (runoc Galit Ha '\0'), IO HONeruIye MiAPAXyHOK KiNBKOCTi BUCBITICHNX Ha
eKpaHi PALKIB.




[image: image313.png]JUns BHBCASHHA CHMBOJIBHHX PAAKIB NONEPENHA POTpaMa BUKOPHCTOBYE GYHKI O
fputs(buf, stdout);
2106 Bigo6pa3uTH Ha eKPaHi TEKCT TAK, AK BiH 3anucanuil y dalini.

SIKGH BHBENCHHA 39UTAHUX 3 (alina pAnkis BukouyBanocs dyHkuiew puts(buf),

m TO MCIT KOXKHOTO PAAKA, O 3ABEPIIYETECA CHMBOIOM '\n', Ha eKD2H JOATKORO
BUBOAMBCA 6 NOPOXHIH PAAOK, OCKIIBKH puts () 3aMIHIOE KIHNEBHA Hy/Ib-CHMBOI
CTpiHTa CUMBOAOM '\n'.

15.5.3. O6min Gnokamu gaHux

Oynknii fread() Ta fwrite(). 39uraru 3 noroxy 610K JaRUX 3aNaHOTO PO3MIpY
MOXHa 33 IONOMOroto ymkuil

size_t fread (void* buf, size t size, size_t n, FILE* fp);

mo 3aH0CHTE Y Gydep, anpecy AKOTO 3ama¢ napaMeTp buf, n 06 €KTiB, KOKEH 3 AKHX Mac
posMip size. TN size_t orofoumiero B <stdio.h> uepes Aeknapauilo typedef. ¥
Borland C i 36iraeThcs 3 THIOM unsigned int.

Dyukuis fread() MOBEPTAE KINBKICTh pEabHO 39MTaHHX 06’ exTiB (e Gaiiris). Axmo
A BOIHTHHA HE AOPIBHIOE 3413HOMY 3HAZERHIO D, TO l€ O3HAYAE, IO AOCATRYTO KiHLA daki-
12 260 3aiKCOBIHO TOMHITKY YHTAHHA. YTOYHHTH IPUIMHY HENOBHOTO 39ATYBAHHA GIOKy
MOXH2 33 10TIOMOTO10 GyHKIIA feof() Ta ferror(), AKi OUAIIEMO Aani.

Bukoprcranns ¢yHRUii fread() NpoLLOCTPYEMO MPUKIALOM NPOTPAMH, IKa BHIHAYAE
cepeanboapudMeTIHe 3HaueHHA HaGopy Ailicryx wucen, GiHapHi koxu AKX 36epiratoThes
y daitni attempj.dat, sapeectpoBaromMy 8 karanosi C:\EXPRDATA. Hani 3 dafina 324Tyi0TE-
cs B Gydep Gnoxamn no N gucen. Ipotec pobotu 3 GaiinoM 3aBEPIIYETLCA, KON PO3MID
39MTAHOTO GIOKY MEHIIMH 32 N, WO CHIHANi3ye Npo AOCATHEHHA KiHL daiina.

JRARERRAKARRRRER AR AR R RARR I TR R R AR NIRRT IR ARKAERNIARRAAINR [
/* DH3IHAYOHHA CepPeAHLOAPMIMETHIHOTO BHAUEHHA mnocaimopmooTi */
/% mifcuEx wmcen, mo 36epiracTecs y samamomy Gimapmomy dadimi */
R L L L L s

#include <stdio.h>
#define N 1000 /* posulp 6noxy Ramux */
double buf{N};

int main (void)

{
FILE *fd;

char fname[] ="C:\\EXPRDATA\\attempj.dat";
double sum;
unsigned n, Xk, 4i;
if ((fd=fopen(fname,”rb")}==NULL) { /* 6inaphun pemim obminy */
printf("\n\t ®amn %s mwe suaineno\n", fname);
zreturn 0;




[image: image314.png]sum=0; k=0; /* cyma 1 xinexicrTb Remenux 3 daina umcen */
do {

n=fread(buf, sizeof{double), N, fd);

k+=n;

for (i=0; i<n:; it++)

sum+=buf[i); /* cymysamHs uMcen BmemeHoro 6noxy */
} while (n==N);
printf("\nCepenue sxavenns %u enewenris aina ¥s => %.31f\n",
k, fname, sum/k);

fclose(f):
return 0;

3ammc 670Ky AaHEX y noTiK BUKOHYe GyHKUiZ
size t fwrite (void* buf, size_t size, size_t n, FILE* fp);

Mapamerpn uiei GyHKUiT Taki %, AK i B QyHkuii fread(): buf — BKa3iBHHK HA AUIAHKY
ONEPATMBHOT ITAM’ AT, 381K 3YHTYIOTECH JaHi; size—pO3MIp OZHOTO JAHOTO; n — KiBbKiCTb
ZARHX, WO MaloTh 6yTH 3anucani y daiin (noTik); £p — BKA3IBHIK TIOTOKY BHBEACHHA,

®yuxnil getw() Ta putw(). Bibuiorexa cucremn nporpamyeanns Borland C po-
JHATKOBO BIOMAE ABi QYHKLII: getw ()i putw().Tlepma 3 HUX NPHIHAYCHA UIH 3HUTYBAHHA
3 Ginaproro daitia aApoGaiiToBoro ABiiikoBoro Koy Hinoro aucma. Jipyra GyHKUis 3anucye B
aiin, BiaKpATHt y GiHapHOMY pesiMi, BHYTpiluHii ABIAKOBHA KOI 33A3HOTO LIIOYHCNOBOTO
3naueHna. L1i ¢yuxuii oronomeni B <stdio.h> HaCTYHHHM IMHOM:
int getw (FILE* fp};
int putw (int numb, FILE* fp);

'V pasi ycTimHOre BUKOHAHHS 00uABI DyHKUIT OBEPTAIOTH 3HAYCHHSA 3YHTAHOTO abo
BUINMOBIAHO 32MHCAHOTO THCAA, 4 B Pasi BUHHKHEHH: BOMUIKH — MAKPOKOHCTAHTY EOF.

Tlonana mwkue gynkuis FindNumber () 3aiiCHIOE NOLYK 33aHOTO YUCIA humber Y
Bigxpuromy daiini, 3aropHenOMy GiHapHIME KoMK LiUnHx 9uces. [Towyk po3nodnHaeTses
3 MOTOYHOI No3HLii dafina. OynKilis MoBepTae MOpAAKOBHH HOMep number abo 0, AKmIO
TaKoro yucna y Qaiini Hemae (MpHITyckaeMo, o number He AODiBHIOBaTHME EOF).

/* &ymmniz nomyxy 3amamOro minoro wmcna 3 Simapmomy dadni */

long FindNumber (FILE* fb, int number)
{

int rnum;  long k= 0;
do {
Tnum=getw(fb);  ki+; /% swurysasms wacna */

if (rnum == number)

return k: /* wneno sualkmeno */
} while (rnum !=EOF);

return 0; /* sapase umcno pimcyTse */
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®ynkuin £scanf (). Paiinobe BBeACHHA NaHIX 3TiAHO 3i 3aJaHHM CIHCKOM (opmar-
HHX cneiudikauii 3aificHioe GyHKuis

int fscanf (FILE* fp, char* format, ..

Tlepumii mapameTp GyHKL|i — £p BKA3ye HA TEKCTOBUH NOTIK BEGACHHA, APYTHH 060B'13-
KOBKi MapaMeTp — format 3alac CHMBONBHRI PROK, B AKOMY 3alHCAHO MOCHIIOBHICTE
cnemmbikaniit GopmaTHuX neperBopens. HacTymsi napamMeTpu 3aJal0Th apecH 3MIHHUX
i/aBo minAnoOK maM’ari, KyaH GyRyTb 3amHMCyBaTHCh BBeNeHi Hauennsd. Lli napameTpH He
0GOB’A3KOBI, X KUIBKICTB 1 THITH BUSHAMAKOTRCA CieUMikauisMu piaka format.

TIpaBuna GpopMaTHUX NEPETBOPEHD NAHHX, BBEACHKX 3 MOTOKY £p, Ta iX B3acMOy3-
TOJDKCHHS 31 CITHCKOM afipec BBEICHHS TaKi X, 4K i w1 GyHxuii scanf () (Zus. maparpad
5.2). Tomy, AKO BRA3iBHMKOM MIOTOKY B £scanf () € CraHAapTHII oTiK stdin, TO Taka
yHKDiA LiMKoM Binnosinae GyHKuii GopMaTHOro BBEZIEHH scanf ().

DyHknis fscanf () NoBePTac KUbKICTh yCIiNMO BBeACHHX faHyX. [TepeBipka 3HaYeHHs,
sike TIOBepTa€ GyHKILiA, /1a€ 3MOTY BCTAHOBHTH, AK NPOHIIOB NPOLEC BBENEHHA: YCTIHO, 2
9H BUABIEHO TIOMMUIKY. [IPHUMHY NOMAJTKH MOXHA KOHKPETH3YBATH Yepes dyniuii feof ()
Ta ferror (). HareneMo (pparMesT NporpamMH, B AKOMY 30iHCHIOCTECA 3UHTYBaHHA JAHHX
i3 TEKCTOBOTO (haiina, 3AMOBHEHOTO ILIMMH THCITAMM.

'V mepmwii Bepcii mporpaMH HEKOPEKTHO BUKOPHCTaHO QYHKLUII0 feof () ML% OpraHi-
3anii NHKTY BBEICHES JAKKX, IO MOXKE MPH3BECTH A0 NOMHIIKOBHX PE3yLTATIE.
/* Dpuxnag mempasunemOi opramizamii $OpMATEOro BBEHGHEA maEMX */

FILE *fin;
int numb;
P /* onepauil sinkpurrs daima */
while (!feof(fin)) ( /* noku Re BOCATHYTO KiHua $awna */
fscanf(fin, "%d", &numb);
printf("$3d", numb);

Slxmto BMicT daiina BBeNEHHS € TAKUM:
1.2.34.5

JI€ CHMBOJIOM ITAKPECAEHHA OSHAYEHO OZHH 260 NeKimbKa CHMBONIB-PO3NinbHHKiB (MPoGi,

TOPH3OHTAMbHA Taby/ALLIs T4 HOBHI PANOK ), TO HA €KPaH Y NPOLECi BUKOHAHHS OTIeparopa
UMKITY GyAe BUBEACHO:

1 2 3 4 5

Axano x y daiii MCIT OCTARHBOTO YHCAA Gyfie 3AMACAHO e X092 6 OmTH CHMBON-
PO3ALIBHAK: )

TO PE3YNETAT YUTAHHA T2 BUBEIESHHSA Ha EKpaH Gyne iHmmMm:
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TIOBTOpEHHS OCTARHBLOrO YHCNA, 3YHTAHOTO 3 (alina, 3yMOBNEHE THM, IO MiCNs BBECH-
HA 9HCTA S O3HAKA Kiiiw dafina HE BCTAHOBMIOETHES YEPE3 HANBHICTL Y TIOTOI KIHIEBUX
He3YHTaHHX Po3AinoBHX cuMBoONiB. HacTynmHuil BUKINK fscanf () 34UHTYe 0i CHMBONH,
arne He 3MaxomuTh Ginbwe gucen, ToMy dikcyeTbea kiveus daiina, a 3nagenus numb He

aMiHioeTbea. SIk6H B KinLi daiina Gynu sammMcaHi AKich CHMBOMH, IO He € NHPaMH i po3-
AiNBHUKAMA, HATPHKNAL;

TO Ue npH3Beno 6 10 3alLMKICHHA AABENEHOT POTpaMA, OCKiNskH QyHKIis Escanf() He
3YHTYE CHMBONIB JIiTEP i MOBEpTae ix y MOTIK, OTXe O3HAKY KiHL daina He Gyae BCTaHOB-
IIEHO B3aTam.

{06 3pobuTH dopMaTHE BBEICHRS HE3AIEKHHM Bill IPHKIALEBHX CEMBONIB haiina,
VKT SATAHHS AAHHX CIIi7L 3aTMMCATH, HANPUKIIAZ, TAK:

/* Tpuknag cpasmnsmoi opramisamil smemesmms mammx */

. /* novarkoBa wacTHHa nporpamy */
while (fscanf(fin, "%d", &numb)==1} /* noxu ¢ uncma */
printf{"$3d", numb);
if {feof(fin))
puts("3uxrano BCi uMcna Jaimal);
else
puts("floMiiKa B UMCTOBMX SaHMX");

JUs aHTAHHA CHMBONLHUX AanHX Y GyHKUiAX fscanf() i scanf () BHKOPHCTOBYIOTh
crietmdikarop "$s". Harapaemo, mo npa nsoMy 34HTYETECA NOCHIIOBHICTS CHMBOIIB 10
TMepLIOro po3niabHIKA. B pasi 3BepTaHHa 10 TekeTOBOrO (aiina:

fscanf(f, "&%s", str);

y psigox str Oyne 3uWTaHe TINLKM OfHE NMOTOYRE CNORO 3| 3ananoro daiima. Heobxinno
3aGe3neuntH, moG oOCAT AiNAHKY, Ha AKy BKasye str, GyB gqocrarHiM Jyis samucy Haiinos-
woro cosa daitna.

Oynxuin fprinf(). PopmaTHE BUBEACHHA NaHHX 3MHCHIOE dyHnia
int fprintf (FILE* fp, char* format, ...);

DyHKLig Mac IBa 000B A3KOBI MTAPAMETPH: Nepumil — BKA3iBHAK NOTOKY RMBEACHHA fp, a
Hpyriii - TEKCTOBHI pafok format, 1Mo MICTHTE cneuHikaLil GoOpMaTHHX NepeTBROpEHb.
Jasti 3aHMCYIOTBCS BHPA3H, SHAHEHHS AKHX MakoTh GyTH BUBEIEH] B NIOTIK y dopmi, Wwo 3a-
JIA€THCA BIMITOBLIHOW cneupdikaicio paaxa dopmary. TIpasima GopmyBaHus paska format
1 B32€MOY3IoOKEHH HOTO 31 CTIHCKOM BHBEIEHRA TaKi X, AK i B yHKuii printf() (aus. na-
parpad 5.1).Tak caMo fprintf () IOBEPTAE KINLKICTH CHMBOIB, BHBEACHHX Y MOTIK £p.

Hageegena fami nporpaMa BUKOPUCTOBYE yHKUito fprintf() ana samucy B dain 3
iMeHeM fun_tab.res pesymprarie TabymoBaHHA 3a8aH01 dyHKIl OnHiEl 3MIHHOL.




[image: image317.jpg]JRERAREARRR KA RAARIARKARARRARRA KRR KR AR A AR R A KRR RAR IR R AR A AR ]

/* Crsopemus dalima 3 pesynsrarami Tabymosamms samaHol dymkmii %/
R A
#include <stdio.h>

double fun (double); /* @yuxuis, mo mabymoersca */

int main(void)

{
FILE *fout;

double x0, xk, x, dx;
printf("\n Mexi Ta xpox rabymoBaHHs: ");
scanf ("$1f$1£%1£", &x0, &xk, &dx);
fout = fopen (" fun_tab.res", "wt"); /* creopenna mexcrosoro damna */
for (x=x0; x<xk; x+=dx) /* umkn sanosmenns gaina */
fprintf(fout, "$10.21f%15.31f\n", x, fun(x) );
fclose(fout);
printf("\n ®ain peayneraris mabymomaHHs cTBOpeHo. \n");
return 0;
}
double fun (double x)
{

}

. /* mino gymxuii, ska mabymoeTscs */

15.6. BcTtaHoBneHHs noTo4Hoi no3uuii haina

BuCOKODIiBHEBHIT MTOTOKOOpieHTOBaHHMIT 06MiH naHuMu 3 (aiinaMu OpraHi3oBaHO K
nepenaBaHHs HeobXigHOI nocizosHOCTI Gaiirie. Koikua oneparis BeeaeHHs faHux 3 (aiina,
BIIKPHTOTO /11 HHTAHHS, TI0B’A3aHA 31 3MIlLIEHHAM BHYTPILIHEOIO NOKaX4HKa (iKauKaTopa)
moTouHO no3uuii (paiiia Ha BiAMOBiAHY KinbkicTs Gaiitis. Daiin, BigKpATHI [T 3aMHCY
(PeXHM BIAKPUTTA "w"), CIIOYATKY MOPOXKHIi, a B NpoLec 3anucy MOKaKIHK MOTOYHOT
TI03MLiT aBTOMATHYHO BCTAHOBIIOETECS 33 OCTAHHIM 3amucaHuM Gaiitom. Skwmo x Gaiin
BIIKPHBAETHCS U1 AOMOBHEHH (DEXUM BIIKPUTTA "a"), To BMIicT (aiina 3Gepiraerscs, a
TIOK&KYHK [TOTOYHOT ITO3HLT BCTAHOBMIOETLCA EPE MAPKEPOM KiHIs daiima.

Xoua B npouecax o6MiHy TaHMMH NOCNiNOBHE 3YHTyBaHHA 3 haiina unm nOCHiIOBHMI
3anuC y (aiin 3aCTOCOBYIOTECA HaiuacTile, Bee % y 6araThox 3aadax notpiGHO KepyBaTH
3HAYCHHAM MOKAKIMKA TIOTOMHOI MO3HLIT (aiina. Ile, 30Kkpema, e 3MOTY BHKOHYBATH OTie-
pauii BBeICHHA/BHBEICHHA JaHAX, TIOYWHAIOYH 3i 3a1aHoro Gaiita daiina.

OcHOBHOMW (yHKII€KO TIO3UUTIOBAHHA IOTOKY JARHX € hyHKILiA

int fseek (FILE* fp, long offset, int base);

@ynkuis fseek() BCTAHOBIIOE MOKAKYMK MOTOMHOI no3uuii (aiina, noB’A3aHOrO 3 10~
ToKOM £p, BIANOBIAHO /IO 3HaYeHb, 3a[aHUX napameTpamu offset i base. ITapamerp
offset, SKMH MA€E THII JOBTOTO HLiIOT0, 33]a€ KUIbKiCTb GaifTiB, Ha sKi TpeGa mepecyHyTH
TOTOYHY Mo3HLi0 haiina. Akmo offset> 0, TO MOKAKYHK IOTOHHOT [0O3H
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Tlapametp base 3afae Gasnc, BITHOCHO FKOTO 3XIACHIOETECA NEPEMIIICHHA IOTOIHOT N0~
3Huit. Bin Moxe HaGypaTy 3Ha4eHHA OMIHi€T 3 TPHOX MAKPOKOHCTAHT:
« SEEK_SET (y Borland C n# MakpokoHcTanTa Ma€ 3uauens 0)— 3a 6asmc Geperses mo-
uaTok Gakina;
« SEEK_CUR (a0 1)— 3a Gasuc Gepernca nOTOYHA MO3uLis daiina;
+ SEEK_END (aGo 2)— 3a 6asuc Geperncs kineus daiina.
Y pasi yemilHoro BkoHaHHA QYHKUisA fseek () MOBEPTAE Hyib, @ B Pa3i BHHHKHEHHA
TIOMUIIKY MIO3HLIIOBAHHA — HEHYNEOBS SHAICHHA,
HacTynHe 3BepTaHHs BCTAHOBMIOE MOKAXIUK MOTOIROT mo3muil Ha royarok daiina,
OB’ A3AHOIO 3 IOTOKOM frw:
fseek(frw, OL, SEEK_SET):

Ulo6 BCTAaHOBHTH MOKaXYIHK MOTOYHOT No3uwii GiHapHOro daitna, 3anoBHeHOro ABiH-
KOBHMH KOJAMH HilicHHUX 4mcen, Mepell AeCATHM eNEMEHTOM, PaXyiodH Bill KiHLs daiina,
TpeGa Bukmikary GyHKuilo fseek() 3 TAKHMH NAPaMETPaMH:

fseek(fdn, -10*sizeof(double), SEEK_END);

1lle ommm coocoGoM MBHAKOTO NEPeMilliEHHS NOKDKIAKA NIOTOIHOI NO3HLT BUIKPHTOro
aiina Ha MOYATOK UpOTO (atina € BUKOPUCTAHHA QyRKLiT

void rewind (FILE* fp);

3HaueHHA NOKaX4KKa NOTOYHO HO3HLIT dafina MOKHa OTpHMATH tepes dyHKio
long ftell (FILE* fp);

Slkmo norik £p BIAKPHTO B GiRapHOMY peXHMi, TO 3HAYEHH, ke NOBepTac ftell(),
JOpiBHIOE KibKOCTI GaliTiB BiA novatky daiina Ao iforo noTounoi nosuil, sadikcosanoi y
TIOKAXIHKY. JINA TEKCTOBHX NOTOKIB 11€ 3HAUEHHA MO Oy TH HETOUHHM Yepes NEPETBOPEHES
CHMBONIB KIiHLA PAIKA. Y pasi MOMILTKK BUKOHAHHA GYHKUA ftell () mopeprac -1L.
36eperTy 3HA9CHHA MOTOYHOT TTO3HLIT Paiina MOXKEA TAKOXK 32 JOIOMOT0K0 GYHKIIT

int fgetpos (FILE* fp, long* fpos);

DyHKIiA 3a0MCYE B IMiHHY, agpecy AKoi 3aac BKa3iBHHK fpos, SHATCHHA TIOKAXIHKA
noTodroi mo3nnii daitna, nos’s3anoro 3 notokoM fp. Toseprae Hynb Y pasi yeniwroro
3aBCPIICHHA i HEHY/LOBC 3HATCHAA — Y PA3i BUHUKHEHHS TOMHANKH.

Jins BiXHOBCHHS 3HAYEHHS MTOTOYHOI no3muil daina, 36epexeHOro paHime yepes
3BEPTAHNA OO0 fgetpos (), MpUsHadeHa yHKLiA

int fsetpos (FILE* fp, long* fpos);
TapaMeTpH | 3HaYeHHA AKoT TAKi cami, fK i B monepenrsoi dyHKIi.

SN0 MOTiK BiKPHTO AN4 3aNUCY 1 YHTAHHA OJHOYACHO (PEXHMM BIKPHTTA BKIIO-

m 9ae cHMBOA ' +*), To, W06 nepeliTy BiA onepauii 3anucy Ao onepaniit YnTanns abo
HaBRAKH, Tpeba 0GoB A3KOBO Mik IMMH ONEpaliAMH BHKIHKATH OAHY 3 yHKLii
TO3HL{IOBaHHA: rewind(), fseek() abo fsetpos().
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FileSize(), fika BU3Hawac posmip (y Gaiirax) daiina, BinkpuToro B GiHapHOMY pexcnmi.

/* BusuawemHa po3Mipy sagamoro danma */
long FileSize(FILE * fz})

long fsize, fpos;

fgetpos (fz, &fpos}; /* abepemenns norouHoi nosuuil dafna */
fseek (fz, 0L, SEEK_END); /* nepexinm y kineus gaipra */
fsize=ftell (£2); /* posuip simnosinae swimemwo */
fsetpos (£z, &fpos); /* noeepHenHa pxasiBauka Ha nonepeaH© NMoa3uuin */

return fsize;

15.7. ®yHkuii aHanisy noMunok

BimbmicTs yuxnif daitnoporo o6MiHy JaHHMH MOBEPTAIOTH 3HAYCHHS, AKE A€ 3MOTY
[EPEBIPUTH, 4T A2HA ONEPaLlis NPOHNLIA YCInmHo, 9H Bifbyses 36iit. BCTaHOBHTH KOHKpETHY
TpHYiHY 36010 MOXHA Yepes GyHKIIT aHATIZY NOMHIOK (aliTOBOrO BREACHHA/BUBCACHHA.

3oxpema, dyHKIIA

int feof (FILE* fp);

TiepeBipse, Wi AOCATHYTO KiHLA (aiina, OB’ a3aH0r0 3 N0TOKOM  £p. [ToBEpTac HyJIb, AKL0 HE
BCTZHOB/EHO 03HAKY KiHUA daiina, iHakme — HenyboBe 3HaueHRA. Bei omepauii unTanns 3
¢aitia mics JOCATHEHHA HOTO KIHIL BBAKAKOTHCA TOMAITKOBHMHA. O3HAKY (IHAHKaTOp) KiHLs
aiina spiMatoTh QyHKUII No3MNiI0BAHAA fseek(), rewind(), fsetpos() Ta ynkuis
CKHJAHHA iHIHKATOPIiB TOMHJIOK clearerr().

Opranizosyiosy B C-nporpamax LWHKIH BeeACHHA JAHHX 3 daiina, TpeGa naM’s1aTH, IO
03HAKA IOCATHERH KiHUA BCTAHOBMIOETHCA THTBKM TOAL, KOMH 3UMTYETHCA KOA KiHUA datina.
Pawuilie mxe HABOAHECA IPHITTAR HEKOPEKTHOTO BUKODHCTARHA SHAYCHHA feof () AK yMOBU
3aBEPIICHHS 3YHTYBaHAA 3 dafina YUCIOBMX JaHUX 33 ACMOMOTOKW GYHKRIT £scanf().
HenpasnisHow Gyfe TakoX HaCTyIHA OPTaHi3alif UMKy BRCACHHS ABIFKOBUX KOMIB Mo~
CIIHOBHOCTI CTPYKTYD, AKi MaloTh MafNoH struct data i 3uMTyIOTBCs Y Gydep buf 3
noroky fdata: -

>
do {

fread (sbuf, sizeof(struct data), 1, fdata);

e /* onpamwsanus meemeHol crpyxTypH */
} while (!feof(fdata));

ITToMuiKa NONATAE B TOMY, IO OCTAHHA CTPYKTYpa 3 $aiina 1aHux Gyne onpausoBysa-
Tich ZBidi. Tlicas ii BBEICHAA LKA HE 3aBePLIyeThCA, OCKIABKH 1€ HE 39HTAHO KOA KIHUA
taiina, aToMy feof () moeeprac 0. HacTymHa onepanis YUTaHHEA He BBOXMTEH HOBHX JAHHX,
2 Ti/IbKH BCTAHORITIOE 03HAKY KIHIIA (afi/ia, ToMY BMICT buf HE 3MiHIOETBCS, 3 NOTIEPERHEO
BBEJICHA CTPYKTYpPa ONpALLOBYETHCA APYTHIT pas.
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int ferorr (FILE* fp);

TICPERipsic, T1 BCTAHORNEHO 03HAKY OMHMKH B [IONEPSIHIX ONepawiax 3BePTaHHs 10 NoTe-
kiB 1aHHX. [loBeprae Hy/ib, AKINO TOMMIKY He 3a()iKCOBAHO, T HEHYILOBE 3RAYEHHA, AKIIO
BUARTEHO TIOMIATIKY.
TIpuuuny 36010 B OMEpAIIAX MOTOKOBOIO BBCICHHA/BHBEACHHA MOKHA POIMUGPYBATH,
BHKOPHCTOBYIONW PyHKIIIO
void perorr {(char* errtext):

PyHKIIiS BHBOIHTE Y CTAHAAPTHHIT MOTIK MOMHIOK stderr (3BHYANHO UE eKpaH) TEKCT
TIOBiNOMIIEHHS, 3ANHCANKA B erriext, 2 33 BUM NiCHA ABOKPATKH CTAHJADTHE CHCTEMHS
TIOACHEHHA PHYHHY BUHRKHEHHA TOMAITKH.

Hagenemo npuKTa aHATI3Y NOMHIOK ITiX Yac poGOTH 3 OTOKOM £p:

if (ferorr (fp))
perorr { "36ii y pofori 3 faitnoum maHux" };

Inmyum cnocoGoM posmndpyBaHEA NOMUIIKH € 3BEPTAHHA 10 BHYTPIIHBO] 3MiHHOT
errno, OTONOINEHO! B 3aroTOBHOMY afiti <errno.h>. V nmpomeci BUKOHAHHA NPorpaMu
B 110 3MiHHY ABRTOMATHYHO 3AHOCHTLCA HOMED KOXKHOI 3a(iKCOBAHOT TOMH/IKH TIOTOKOBOTO
oGminy. ILIo6 0TPHMATH TEKCTOBE NOACHCHHA IOMHITKH 3 HOMEPOM errno, Tpefa cKopucTa-
THCh QYHKUIEHO strerror (), OroNOmenHow B <string.h>. V HapeneHoMy gani npukIagi
BHKOHYIOTBCA TaKi % Aii, AK i B momepensboMy 3Bepraki g0 GyHkuli perorr (), ame
JZIOBATKOBO BHBOAHTECA iM’s (pafima, Jy1s FKOro 3adikCOBAHO TOMHIIKY:

if (errno) /* errno=0 ~ aadixcosano nmommmey */

fprintf ( stderr, “36ih y pobori s aimom %5 - %s \n",
filename, strerror(errno});

Beranosieni inAMKATOpY DOMISIOK | KiHug daiina cxrjae B Hyns QyHKIiS
void clearerr (FILE* £p);

Y HactynHOMy parmenTi nporpamy Bukank dyskiii clearerr() 3mimMae 03HaKy
Kilna daiina, moS IONOBHHTH {OTO BMICT PAMKOM TIOTOTHO! BaTH i Jacy.

FILE *£:

time_t curt; /* suinsa gns poboru 3 PyHkuismm vacy */
. /* BimkpurTa daina y pemuMi "I+t” i onpauosaHEa forc */

1f feof(f) { /* onpausomano Beck gaitn */
clearerc{f); /* cxupawns isgmxaropa moMuiox */
time(scurt); /* suanauenus novoumoi maru i uacy */

/* sanecenna garu i yacy B JOPML CHMBONBHOrO pABKa y ximeub Pafma */
fprintf (£, "\n®ain onpauysorano: %s", ctime(&curt));

Jns BH3HAYEHHA Ta BUBEACHHA OTOYHOI faTn # uacy BUKOpuCTaHo GyHKNO time ()
Ta ctime(), oronomesi 8 3aronosuoMy Qaiimi <time.h> (aus. TaGn. J2.6 y Hopmarxy 2).
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15.8. KepyBaHHna 6ycdepu3auicio aaHnx

Haraznaemo, 1o BHCOKOpiBHEBHIT OTOKOOpieHTOBaNMiT daiinopuit 0GMiH JaHUMK BH-
KOPHCTOBY€ npoMikHY GydepHsalliio: AaHi 3 Gailia 3aHOCATECA CNOYATKY Y BHYTPIIUHIRK
6Gydrep, a Bike IBIATH ITUTYIOTECA TIPOrpamMoIo (uB. pHC. 15.1). SKMo x 3RIHCHIOCTLCA 3aMHC
y taiin, To criovaTKy aHi 3aHOCATHCA B Gydep BUBSACHHSA, 3BIAKH NEPENHCYIOTbCA Y (ailn,
konH Gydep 3anosreHo, abo datin sakpupaethea. [Ipomixna Gydephatlia MOXe CIPHUHHHTH
BTp2Ty NaHUX Yy BUNANKY HEKOPCKTROTO 3ABEPMISHHS POGOTH MPOrpaMu: 3aUMKIeHHs, 36ik
Y CHCTeMi, BilIONeHHA KurNeHBs Tomo. Tomy saxnsy indopmauilo AoUinbHO Bimpasy
nepenncysars 3 Gydepa y daiin, He Yexaroul aBTOMaTHIHOTO CKHAaHHA Gydepa.

OuueHRa/NepenncysaHis BHyTpimHboro Gydepa noToky fp BHKOHYe yHKIIL

int fflush (FILE* £p);

Sxino motik £p BimKpHTO A 3aMKCy, TO £E£1ush () MEPSHOCHTD Y (aiin, Nos’s3aHii 3 fp,
YBECH BMICT BizinoBinHOro Gydepa samicy. SKmo sk fp € MOTOKOM BBefeHHA, To ££1ush()
ounwae Gydep Lb0ro noToKy. B 060X BHITAIKaX MOTOKH 3AIHIIAKTECA BiIKPUTHMH.

'V pasi ycninmoro sasepimenns pynkuis ££1ush () IOBEPTAE HYIb, 3 B Pa3i NOMIITKH —
3HAYEHHS MAKPOKOHCTAHTH EOF.

TlonaMo npuKIAN CKHAAHHA Jarnx Y atin ofpasy nicad onepauii 3ammcy.

/* Hepemecesns y dain nawax 3 6ydepa mumepeuus */

FILE* fout;
e /* pinkpurrs noroxy fout mna samnmcy */
do P /* PopMyaaHHs DAHKX BHBENEHHA */
fwrite(&inform, sizeof (inform), 1, fout); /* aanuc y 6ydep */
fflush(fout); /* nepenecemsn panux a3 6ydepa B famn */
} while (...): /* ymoba BHKOHAHHA UKXTY */

Jlns NOTOKIB BBSIEHHS, cepel AKuX stdin, dyHKnio ££lush() 3aCTOCOBYIOTH, MOG
3BiMBHITH Gydep BBCACHHS BiX 3aliBHX JAHHX 9H cuMBOMIB. Take ouMWICHHA HeoOxiane,
30KPEMa, KOMH MiCAA BBezienna nanmx dyHiuieio £scanf() 94 scanf() HACTYMHOI €
OTEpanis YNTaHAS CHMBOJIBHOTO PAIKA 32 IOTIOMOTOI0 (pyHKIiH fgets() abo gets{).

Hasenemo npuinan ounienns Gydepa y npoueci BECACHAS [AHIX 3 KNABIATYPH.

/* 3Bincuenus Sydepa BBememms pip zaltemx cmmmonis %/

struct data {
long index;

char addr {1201;
} inf;




[image: image322.png]e /* nouaTkoBa wacTHHa nporpamu */
printf ("Ingexc - "); scanf("%1d", &inf.index):

fflush{stdin); /* ounmenna Gygepa nepem gets() */
printf ("Ampeca - "); gets{inf.addr);

SIKGH B RaBelcHOMY IporpaMHoMy parMenTi oiepatopa ££1lush(stdin); He6yno,
TO GyHKIs gets () 3unTana G NOPOKHIN PATOK, OCKINILKH HiC/A NONEPEXHbOO BBERCHHS
innexca sa gonoMoroto dysxuii scanf() y sximmomy Sybepi sanmumaiothes sei kinnesi
HeUH(BPOBI CHMBOAH (IMOHAMMCHIIE — *\n').
TiporpamicT Moxe BCTAaHOBHTH BlacHHMi Gydep notoxy abo sinminmta Gydepusariio,
BHKODHCTOBYIOUH (ByHKNiIO
void setbuf (FILE* fp, char* fbuf);

Sxmo 3nadeHHaM mapameTpa fbuf € NULL, To Gydepnsaliia HaHHX WIS BKA3AHONO
MOTOKY BHKOHWYBATHCH He Oyae. IHaxme fbuf NMOBHHCH BKasyBaTH Ha NUIHKY MaMm’sti
(260 macus ) o6carom BUFSIZ. MakpoKOHCTaHTYy BUFSIZ oronomleso B <stdio.h>,ii
3xavenns y Borland C nopiHroe 512.

Llnpmi MoKIMBOCTE OO KepyBaHus Gydepusauieo B nponecax daitnosoro o6Miny
LaHAMM Ma€ (BYHKLIL

int setvbuf (FILE* fp, char* fbuf, int bmode, size_t bsize):

5Ka 7A€ IMOTY He TUTbKM BCTAHOBHTH AN IOTOKY BlacHkH Sydep, a i BxasaTu Horo eMAicTh

i pexxam poGotn. [Tapamerp fbuf 3anae ajpecy AUAHKH ONCPATHBHOI ITaM’ATi, mo Gyne

BUROPUCTOBYBATHCD AK Gydep noroxy £p. OOCAT Liel AiNsAKKH NOBHHEH GyTH HE MEHIHM

33 bsize. ko fbuf RKopiBHIOE NULL, T¢ hYHKIA ABTOMATHYHO BiKPHBAE B AMHAMIY-

Hilt nam’aTi Gydep 3apanoi emuocti. Ilapamerp bmode 3amae pexum Gybepusauii i Moxe

TpHiiMATH OJHE 3 TPLOX 3HAYCHD:

» _TOFBF (y Borland C s MakpoKkoHCTanTa Ma€ 3uaueHns 0) — Gydepusanis BHKOHyeThCH
TAK CaMO, AK y CTAHJIAPTHHX PEXMMAX;

« _IOLBF (aGo 1)-—y pa3i noroxy useneHns Gydep cKuaaeThes y Qaitn kokeH pas, Ko
B HBOTO 32HOCHTBCS CHMBON '\n’ (psaxoBa GydepH3allis); moTokH BBeneHHs Gydepu-
3YI0TBCA 3BHYUAHHIM IHHOM;

« _IONBF (abo 2) — Gydepusauis He BHKOHYEThCA B3arani, 3HayeHBA fbuf Ta bsize
ITHOPYHOTECH.

Ocraniii mapamerp dyuxuii setvbuf () — bsize 3anae emuicth crsopenoro Gydepa i

MOXe IPHAMATH JOBIIBHE LiNOYHUCHIOBE 3HAYEHHS, WO He NepepHmtye 64 KGakit

Po3rnAHeMo Taki TPH NPUEIATH:

setvbuf (fpl, NULL, _IOFBF, 4096);

setvbuf{fp2, mybuffer, _IOLBF, 128);
setvbuf(£fp3, nobuf, _IONBF, 0);

'V neploMy NIPHKIaA] VI IOTOKY £pl ABTOMATHIHO CTBOPIOETHCA Gydep, EMHICTS AKOTO
craosnTh 4096 Galirtir, B ychomy intmoMy npolecH daitnororo obMiny BinbysarumyTses K
3BUyaiHO. ¥ APYTOMY NpHKIaZi 1A I0TOKY £p2 Oyzne BuKOpHCTOBYBaTHCE Gydep mybuffer




[image: image323.png]emuicTio 128 Gaifris, Ay nonepenuno mae 6YTH oromomenuit Ak Macup abo BuaineHuH y
JAMHaMivHIN mamM’sTi. OGMIH NaHyuMK BHKOHYBSTHMETbCH uepe3 paaxoBy Gydepusauiv. Y
TPeTLOMY MPHKJIARi BNk notoky fp3 Sydepusalito siamineHo.

'V pasi ycminHoro BHKoHaHHs GyHKUiS setvbuf () noBepTac Hyib, a B pasi HeBmagi —
HERYNbOBE 3HaUeHHA (kon noMuku). OGHABI yHKuii kepyBanus Gydepusanico setbuf ()
i setvbuf () NOBHHHI BUKIMKATHCS BiAPasy MIC/s BIIKPHTTA IIOTOKY.

Y cepepoevwii Borland C 3a 23aMoBYYBaHHAM BCTAHOBIEHO, WO CTAHAAPTHUIA NOTIK BUBE-
@ RAeHHA stdout He agivicHioe Gydbepusallil. CTaHAapTHI YCTAHOBKM NOTOKY B pasi NOTpetn MOXHA
IMIHUTH, HANDUKIAA, 3POGUTY BUBEAGHHA PAAKOBO ByEpHIoBaHIM:

setvbuf (stdout, NULL, _IOLBF, 80);

BogHouac, CTAHAAPTHUA NOTIK BBEAIGHHA 3 KNaBiaTypi stdin e pAakoso Gydepnaobarum,
MHICTL Gydbepa cTaHoBMTS 128 GaiiTie. 3MiHUTH NapameTph Bydepa BREIEHHA 3 KNABIaTYPU He
MOXHA, OCKINbKU NPOLEC BBEAEHHA BaayETLCA Ha BHYTPILHINA Gydepnaauiil MS DOS. Tomy Hair-
[IOBLUWI PAAOK, KWV BBOAMTLCSA 3 KNABIATYPU 33 OAHE IBEPTAHNA A0 Gets ( } MK iHuX dyHKUiA
NOTOKOOPIEHTOBAHOIO BEEGEHHS MOXE MICTUTH TinbkK 127 cnMeonia. YMTaHHA A0BWIKX PAOKIE
TpeGa OpraHiaoByBaTV NPOrPAMHO, BUKOHYIOHW NOCIIROBHI 3B8pTaHHA 0 tyHiwji GychepusosaHoro
BBeeHHA a60 3aCTOCOBYIMM yHKUIT KOHCONBHOTD BBEAEHHA 3 <conic.h>.

15.9. ButupaHHa Ta neperimeHyBaHHA daiinis

'Y 6araTsoX NpaKTHaHAX 3a0a4aX NOTPIGHO penarysaTH a60 YacTKOBO 3MIHIOBATH BMICT

(aiina. 3neGinbmoro npolec pefarysaHus daiia BKITIOYAE TaKy TIOCTiAOBHICTD Ailf:

1) ninkpuTy pna antasss daiin, mo Mae GyTi SMineHHH;

2) CTBOPHTU HOBHH THM4YacOBHIi daiin ;s samucy;

3)y nosuit daitn nepemucary smict 6asoporo daiina, BUKOHABIIH NOTPIGHI 3MiHA Ta Xo-
TOBHHBILY f0r0 HeobxinHow indopMaLicio;

4) sakpurh o6uaBa daiinu;

5) BurepTy daiin, AKIE peaarypascs;

6) nanarn HoBoCTBOpEHOMY (hatiny imM’s Gasooro.

KorxpetHi peanisauii 3agay penarypages BMicTy (aiiia MOXyTh MaTy CBoi ocobmn-
Bocti. Hanpyiutaz, Gasosuit daiin MoKHA He BUTHPATH, a 36epirath 3i 3MiHeHUM iMeneM
9H PO3MHEPEHHAM (3aralIBHONPHIHATOI € 3aMiHa PO3LUMPEHHS Ha *.bac — back-pepcis).
Jexonu micns 3aBepuIeHHs poGOTH BUTUPAIOTS THMUACOBHIL daiin abo nepemicyioTh fioro
B iHIDHH KATANOT TOWO,

JUs porpaMyBaHHA KPOKiB 5 Ta 6 HaBeNeHOi CXeMH pefaryBaHHs (ainiB TouinLHO
BUKOPHCTOBYBaTH GibTioTeuni GyHKIIT BHTHDAHEA Ta nepeliMeHyBaHEA GaimiB, OroIomeHi
Ppasom 3 inmmy $yHkuisMu daiinosoro odMiy B <stdio.h>.

Dynxatia

int remove (char* fname);

BHTHpac daiin 3 iMeHeM fname (mpasina 3amucy iMeRi Qafina Taki X, Ak i A1 GyHKnil
fopen()). 3a yMOBH yCIimHOro BUTHpaRHA (afina remove() MOBEPTac Hyis, a B pasi
HeB/ladi — HEHYNEOBE 3HAYCHHA.




[image: image324.png]Y Borland C remove {) OpraHiagmaHo siK Makpoe, siKuit BUKAUKES ¢hyrkuiio unlink (), we
BnacHe peanisye Npouec BUTMPaHHA aina:

int unlink (char* fname);
QyHkuin unlink () He NiQTPUMYETLCA CTaHgapTOM MoBu C,

3miny imeHi daiina BUKOHYe DyRKDis
int rename (char* oldfname, char* newfname):

'V pasi ycnilnHOro BAKOHaHHA (yHKUi% OBEPTAE Hy/b, a (aily, iM’1 AKOFO 33a€THCH Ma-
pameTpoM oldfname, NPHCBOIOETECA HOBE iM'% — newfname.

Y nporpamax, o peanisyrotbes B cepeopumi Borland C, nepefiMenyeanHs daitnip

l:ﬂ BUKOHYETBCH 32 NpaskIamMi MS DOS. Baxiiugo, o6 Ha MOMEHT rnepefimeHyBaH s
¥ xarajosi He Gyio inmoro dafina 3 iMeHeM newfname, 6o Tomi iM’a dafina ue
3IMIHIETBCA, 8 PYHKLIA [IOBEPTa¢ SHAMCHHS, IO HE A0PiBHIoE Hy/mo. ToMy B nponeci
penarysauna aiiia cnovaTky sHIHpaloTe a60 NepeiiMenoByoTh Gazorui daiin, a
BXe TOTiM H0To iM’A Ha/laloTh HOBOCTBOPEHOMY.

Bei Qynkuil BUTHpaHEA Ta tepeiiMeHyBanns GaiiB NPAIFOIOTH TINBKH 31 3aKPHTHME
(aitnamn.

CTBOpeHHs HOBMX i THM9acoBiX (aiiiiB 0B’ s3aHe 3 HeobXiAHicTIO nepesipky, un
icHye iHIIHMiE Qaiil 3 iMeHeM, fike IOBMHEH OTPUMATH HOROCTBOPEHHH daiin. ko Takui
KOHTPONb HE 3AiCHIOBATH, TO MOXHA BHNAAKOBO 3aTEPTH HaaBHUIL ofHOWMEHHNH daitn.
AJIbTepHATHBHHM BHDILICHHAM JaHOT Ipo6neMn € BHKOPHCTaHAA QYHKILII, N0 reHepye iM’a
datina, axe Gyne yHIKATLHUM JUiA NOTOUHOTO AKTUBROTO KATANOTA:

char* tmpnam (char* fname);

€IUHAM TIapaMeTPOM tmpnam() € BKA3iBHHK HA MAcHB CHMBOJIIB, B sKuif Oyne 3a-
NHCaHO 3reHepoBaHe iM’s. PosMipHicTe MacuBy fname noBHHHA GyTH He MEHILOIO 34
3HAYCHHA MAKPOKOHCTAATH L_tmpnam (13 ciMBonis). Akiio 3aMicTe fname NiACTABHTH
3HaYeHHA NULL, TO 3reHepoBaHe GyHKIIi€lo iM’a Oyne 3amicane y CnelialbHy BHYTPIILHIO
3MiHHY, agpecy Kol nosepre dyskuis. ¥ Borland C yHixanesi iMeHa CTBOPIOIOTECH 32
TAKHM NPABHIIOM: SKILO B AKTHBHOMY KaTATO031 BIACYTHIl (ailn 3 iMetiem tmpl . $5§, To e
OyAe nepIHM 3reHEpOBAHMM iM’ M, iHAKIIE NOCTIA0BHO NEPEBIPAIOTLCA iMEHA tmp2. $$$,
tmp3.$5$ i T.0. Koser BumK GyHKIII tmpnam() y nporpaMi reHepye HacTyITHE 3a mO-
PALKOBHM HOMepOM iM’s Qaiina.

V pasi ycmilHOTO BHKOHAHHA tmpnam() MOBEpTac afpecy MEpILOTO CHMBOMA 3re-
HepomaHoro imeni daiina, SKwo % yHikansHe iM'A 3TEHEPYBATH He BAANOCH, TO dYHKUA
noBepTac NULL.

TIpoimocTpy€eMO 3aCTOCYBAHHA ONHCAHHX BHIG YHKIIH MPUIUIAAOM Nporpam, Axa
BHKOHYE PefiaryBaHRs BMICTY haiina. [lporpaMa peanisye Taky 3aaa4y: B 3a1AHOMY TEKCTOBOMY
aiini TpeGa AONOBHUTH KOXKHY LHGPY CIOBECHHM HaiMeHyBaHHSM (TOGTO BiANOBimHMM
4HCENEHHKOM), 3aIIHCAHHM Y KPYITIHX DyxKKax. Bifpenarosatomy taiiny tpeba nanaru im’s,
sKe Mas GasoBnit daiin.
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/* Homosmemus dafina ualemysamusmn mmdpomux cumsonis */
JEAEEERREARIAREAAAAERRRAARIRI AR FREEE AR ERARF AR RN AR A AR [
#include <stdio.h>

#include <ctype.h>

int main{void}

{

FILE *fold, *ftmp; /* prasiemmuxu Gazosoro Ta noeoro Jadnie */
char foldname[13], ftmpname[13];
int symb;
char *number[]={"nyns", "omur", “asa”, "Tpu", "worupu”,
"o\’aTe", "mices", "cim", "miciMm", “"mes\’ATe"};

printf ("@ain gna samimm - ");
gets(foldname);
if ( (fold = fopen(foldname,"rt"})==NULL) {
printf (“Momunxa B imeni dakna - %s \n", foldname);

return 0;
tmpnam( ftmpname) ; /* renepyeakna yrikanssoro imeni aina */
if ((ftmp = fopen(ftmpname, "wt"))== NULL ) {
printf (“He moMHa CTBOPHTH HOBMH damn”); .
return 0;
while ((symb = getc(fold)}!=EOF)} { /* mukn peparyeamua daima */
putc(symb, ftmp);
if (isdigit(symb)) /* skmo syctpinacs umgpa, TO BuBOAWTRCA */
, fprintf (ftmp, "{(%s)", number([symb~'0'l); /% ii nassa */
fcloseall(); /* sakpurea fainis */
if (remove(foldname)==0) { /* BUTHpaHHA nowaTkoporo Qakina */
rename (ftmpname, foldname); /* nepefiMenysaHNR Homoro Paitna */
printf("®ain %s mingpemaromano.\n", foldname);
} else
printf("Crropeno Hoeuit dain - %s \n", ftmpname);
return 0;

Daii1, npH3HAYEHHIT A1 THMYACOBOTO BUKOPUCTAHHSA, MOYKHA CTBODHTH 33 IOTIOMOTOI0
ymruii
FILE* tmpfile (void);

Bowua pinkpusac THMuacoBHii daiin y pexxumi 6iHapHOro dHTaHHA/3amucy (“w+b"). Daitn
OTpUMYE YHIKAIbHE iM’A 3rifHO 3 tmpnam( ). Tpefa nam’sTaTh, (10 CTBOPIOETECA THMYACOBHAI
aiin — Bin Gyne aBTOMATHIHO BHTCPTHA ITICIA 3AKPHTTS YH 3ABEPUICHHS POGOTH NPOrPaMy.
DyHKnis tmpfile () NOBepTac BKa3iBHUK Ha NOTIK, IOR’ A3aHMI 31 CTROPCHHM THMYaCOBHM
daiinom, a6o0 NULL, skmo daiin BIAKPHTH HE BAANock.
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15.10.1. ®yHkuii <dir.h> ans po6otu 3 kaTanoramn
Ta ¢aiinamu

JonaTroBi MOXIHBOCTI 1oAO poGoTy 3 (aiinamu Ta karamoramu MS DOS nanawts
nporpamictosi Gibnioreuni hynknii Borland C, NpOTOTHIY AXHX OTONOWIER] B 3arONOBHOMY
aitni <dir.h>. Cepen Hux:
getdisk()/setdisk() — BA3HAYECHHA/3MIHA IOTOIHOTO CHCTEMHOTO THCKA;
mkdir()/chdir{)/rmdir () — CTBOPEHHA/3MiHa/BUTHPAHHA KATANOTa;
getcurdir()/getcwd() — BH3HAYEHHA AKTMBHOTO KATAIOra JUIA IOTOSHOTO 260 33aHer0
AHCKA;
mktemp () — reHepyBaHHA YHIKaIbHOTO iMeHi daiina;
findfirst(}/findnext () —1OWyK y 33AaHOMY KaTaJ03i NEPHIOro/RacTymHoro (aina,
iM’S AKOTO BilMOBiRAE BKa3aHOMY WIaGNoHy;
fnsplit ()} — gopMyBaHHs MOBHOTO iMeHi (afia 3i CKNANOBHX YacTHEH;
searchpath () — BUSHa9EHHA LUTAXY R0 paiina.

Jetanpuiny indopMariio npo napaMeTpH, NI0BEPHSHE JHAYCHAN Ta OCOGAHBOCTI 3a-
CTOCYBaHHA UMX yHKIiH MoxHa 3HalTH B [8) a6o oTpuMaT 3 miacHCTemMA fonomors Help
iHTerpoBanoro cepenoena Borland C.

15.10.2. HusbkopiBHeBe 3BepTaHHs Ao dannis

STk BXe 3a3Ha4AI0Ch Ha OYATKY Po3aiy, GyHKLUIT Hu3BKOpiBHEROTO daitnoporo o6MiHy
JIAHTIMH € CHCTEMHO | aIapaTHO 3a/IeXHHUMH, TOMY BOHH He ITiATPHMYIOTHCA CTAHAAPTOM MO-
81 C. Onepauii BREACHHS/BHBEICHHEA JaHHX HA HH3BKOMY piBHi B cepenoumi Borland C
6asyroThea Ha 3acobax dafinosoro ofminy MS DOS. Li onepauii 61okoopieHToBaHi, He
BHKOPUCTOBYIOTE MPOMiKHOT GydhepH3aLlii i He 3MICHIONOTs POPMATYBAHHA AAHHX. 3B’I30K
i3 (paiiioM, BIAKPHTHM Ha HH3LKOMY DiBHI, peasIisyeTscs uepes T. 38, deckpunmop (handle)
aiina, sKuii B niTepaTypi TAKOX HA3MBAIOTH npegikcom. Jieckpamrop daiisia — U UiToImenosa
3MiHHA, B AKY Tic/I7 BIAKPHTTA dalina 3aHOCHTLCA HOMED, 33 AKHM neit daiin sapeccTpoBaro
Y BHYTpimnix TaGnHusax onepauifisol cuctemn, Ae 36epiraerses indopmanis npo siakpuri
aiim. Bei ¢pyHkLii onpamosanns ¢afiia, 30KpeMa Ti, W10 BHKOHYIOTb BBEACHHS/ BHBECACHHA
JiaHHX, 3BePTaroThcA 10 aiina uepes foro aeckpunTop.

TlpotoTunu dyrKLii, AKi peanisyioTs poGoTy 3 haiinaMy Ha HH3EKOMY piBHi, 3amucaHi
B 3ar0NOBHOMY (aiini <io.h>. OCHOBHMMM cepen HuX €:
open({)/creat () — BiIKpHTH/CTBOPHTH dailr;
sopen () — BIAKPHUTH a1 AN CIMTLHOrO BHKOPHCTAHHA JEKINBKOMA IPOLECAMH;
read()/write () —UHTAHHA/3AMNC JAHMK;
1seek () — MO3HUIIOBAHHA OKKIEKA NOTOYHOT No3HLT (aiina;
tell() ~ BH3HAYCHHA NOTOUHOI MO3MNIT dakna;
eof () — nepeBipka JOCATHEHHA KiHUA daiina;
close() —3aKpHTTA daiina.

.




[image: image327.png]Mu se Gynemo posrnazfaTh nepenivuedi GyHKuUii HE3BKOPiIBAEBOrO HainoBoro o6MiHy
AaHuMH. Bigmopinny indopmaliiio Moxsa 3HafiTe B {3, 8, 15] aGo orpuMary 3 mincHeTeMu
nonomord Help inTerpoBaHoro cepenosuma Borland C.

Skano ¢aiin BiIKPHTO M TOTOKOOPIEHTOBAHOrO OGMiHY, TO 3HAYCHHA JECKPHITOPA
MOKHa OTPHMATH depes pyHkuino

int fileno {FILE* fp);

orofiolesy B <stdio.h>. OYHKUIA NOBEPTAE ACCKPUNTOP (aiina, NOB I3aHOO 3 NOTO-
xoM fp. Lle nae 3mory monatkoso 40 yHKUiH BUCOKOPiBHEBOTO OOMiHY JaHHMH 33CTOCO-
ByBaTH A0 (aiina 3 NOTOKY £p Heobximmi dymkuii 3 <io.h>. 30KpeMa, KOPUCHOIO MOKe
Gyt Gyrxmia

long filelength (int handle};

AKa BH3HAYaE poamip (y GaifTax) Bikprroro daiina, 380aHON0 NECKPHNTOPOM handle. Y
pa3i BAHKKHECHHSA [IOMIUIKH GYHKLIA OBePTA€ 3Ha9eHHA -1L.

Panilme ans su3HaveHHs posmipy daiina Mu pospobim okpeMy dyHKuio FileSize(),
B sAKiil BHKODHCTAIN ACKibKa cTaHAapTHHX Gibmioteqnux dyukuiit: fseek(), ftell(),
fgetpos () Ta fsetpos() (auB. maparpad 15.6). Yepes filelength() poamip dafina,
OB 432HONO 3 OTOKOM £p, MOXWa 3HAITH TaK:

/* BmasavemmA DPO3Mipy dadtna */ "

#include <stdio.h>
#include <io.h>

FILE *fp;
long fsize;

e /* sinkpurra paina fymxnieo fopen() */
fsize=filelength{ fileno(fp) );
KOpHCHOK AN 6araThoX NPaKTHYHHX 3324 € TaKOXK QyHKIIK
int chsize (int handle, long newsize):
AIKa 3MIHIOE pO3MIp BIAKPHTOro Qaiina Ha HOBHH, 3a1aHuil NapameTpoM newsize. Sxuwo

3HAUEHHA newsize MEHIlE 3a MOTOYHMI po3mip (aiina, To Bei KiHueBi GaliTh BTpadAIOTECR

(tbaiin of6THHAETECH), HaKIIe dailn JONOBHIOETECSA HYNBOBHMY GaliTaMi A0 NOTPiGHOT 10B-
KnAA. Hanpuknan, BUKIHX

chsize (fileno(fp), 250L);

ofMexuTs posmip haitia, OB S3aHOFO 3 IOTOKOM £p, 250-Ma noyarkoskMH Gaitramur. DyHKois
chsize () MOBEPTAE HYTb ¥ pasi yCNilHOro BUKOHAHHA T2 -1 Yy pasi HeBjadi.
JIBi nactyrmi dynkmii:
int getftime (int handle, struct ftime* timebuf);
int setftime (int handle, struct ftime* timebuf);

AAKOTh 3MOTY OTPHMATH/BCTAHOBUTH Aary i uac cucreMROi peectpanii daiina, 3aganoro




[image: image328.jpg]neckpunTopoM handle. Jani 3aHOCATBCA B 3MiHHY (4H AiAsAHKY nam’sTi) a6o BiMOBigHO
BUHTYIOTBCA 31 3MIHHOIL (YM AUTAHKM 11aM’ATi), Ha AKY BKasye timebuf. 3MiHHa, azpecy sxoi
3aj1a€ MapaMeTp timebuf, moBiuHa 6yTH CTPYKTYpPOIO, TouHimIE — moseM Gitis 3i mabmo-
HOM struct ftime, oromomesum B <io.h>. llicTk moniB Hi€i CTPYKTYpH npH3HaueHi
11 36epeKEHHS POKY, MICSIA, THS, TOXHHH, XBIIHH i CEKYH]I, IO XapaKTEPU3YIOTh 4acoBi
napamerps aiina. OyHKLiA TOBEPTAE HyIIb Y pasi yCIiIIHOTO BUKOHAHHA Ta 3HAYCHHA -1,
AKIIO BUHMKAE IOMHJIKA.

Tugopmaniio npo BigkpuTHil Qaiin MOKHA OTPHMATH TAKOXK 33 JOMOMOTOR0 (yHKuiT
fstat(), oronomeHoi B <sys\stat.h>:

int fstat (int handle, struct stat* statbuf);

Tlepumii napamerp ¢yuxnii fstat() — handle 3anae neckpuntop daiina, a apyruit —
statbuf BKasye afpecy 3MIHHO (JiTHKH nam’aTi), kyau GynyTs 3ammcani gaui. Biznosigna
3MiHHA MOBUHHA BYTH CTPYKTYPOIO, 0 Ma€ BCTAHOBNEHMT mablnon struct stat.V pasi
yeninHoro BUKoHaHAA GYHKIIT B mONA Uiei CTPYKTypH 3aHOCKTHCS indopmalia npo daiin,
a came: MCK, Ha SKOMY 3anucannii aiin, pexumn BinkpntTa aiina i qoctyny no Hboro,
posmip ¢aiina B Gaitax, yac ocranEboi Mommikauii daiina romo. OyHKUiA NOBEPTAE HYIB
Y pasi HOPMANBHOIO 3aBEPLICHHS Ta ~1, AKILO 3a(iKCOBAHO MOMUIIKY.

@ 3anuTaHHA Ta 3aBAaHHA ANsi CAMOKOHTPOJI0

1. ®ynknii 06Miny JaHuMu 3 BaiiaMH Ta KOHCONBHUMH IPHCTPOAMH TIORIIAIOTE HA TPH PiB-
Hi — Ha3BiTh iX. Y AKHX 3aronoBRMX (aiinax 3anucani MPOTOTHIH (YHKIIH KOKHOTO 3 AX
piBHiB?

2. Yum BiApi3HAETHCA BUCOKOPIBHEBHIl TOTOKOOpi€HTOBaHMH 0GMIH JaHMMH BiJl HH3BKOPiBHE-
Boro (aiinosoro obminy?

3. Illo HasuBaroTh NOTOKOM Aannx? Ske npu3nadenns npoMixkaoi Gydepusanii? Komm Binbysa-
€Thes ckuganns Oydepa BuseneHns y daiin?

4. Ha ski rpymu MOXHA TIOALIATH cTaBapTHi Gibnioreyni Gynknii <stdio.h>?

5. Slxa QyHKuis BiakpHBac noTik s (aiinosoro o6miry? Lo € i napamerpamn? Sxuit T
MA€ 3HAYEHHA, SKe NOBEPTAE Nd pyHKia?

6. Ha3giTb TpH CTAHNAPTHi MOTOKH, IO ABTOMATHYHO BilkpuBaloThcs C-mporpamamu. Komn
JOUiNBHO POGUTH NMepecKepyBAHHSA MOTOKIB?

7. SIxi (yHKIli{ BUKOPHCTOBYIOTE il NOCHMBOJILHOTO 3HTYBAHHA TEKCTOBHX (aiinis i nocnm-
BONBHOTO 3amKcy indopmauii y daiin?

8. V yomy BinminnicTs ¢yHKuil fgets() i gets() Ta ¢pyskuiii fputs() i puts()? Sk
KOXHa 3 LuX (GyHKIii 0npansoBye CHMBOH KiHUA psjka?

9. Hanmmits BuknuK Qynrkuii fwrite (), axuil gac 3Mory 3anectu B Ginapuuii (aiin, 3ananuit
BKasiBHHKOM fp, 6ok i3 200 moBrux mimmx uncen, mo 36epiraloThcs y MackBi resdat.

10.3a gonoMorok AKUX (yHKLIH MOXHA BHKOHYBaTH (HOPMATHE 3UMTYBAHHS BXiIHHX JaHAUX i3
TEKCTOBOTO (aiina i 3anuc y ¢aiin pesynetaris poboTn nporpamMn?




[image: image329.png]11. ki pii BUKOHYE KOXKHA 3 HACTYMHAX QyRKUil: fseek(), rewind(}, fgetpos(),
fsetpos(), ftell()?

12. ¥ sxux Bumankax TpeGa 3acTocoBynarTd dyskuir feof()? Ske JHAUCHHA NOBEPTAEC A
dynuin? AxuMA GYHKULIMHA MOXHA CKHHYTH JHAMKATOP KiHIA daiina?

13. Koxm notpi6ao ouniary 6ydiepH NOTOKIB BBEACHHA | NOTOKIB BiBeAeHRA? Sk ne 3pobutu?
14. Ay nocminoeHicTs Aift TpeGa BAKOHATH, WOG IMIHMTH BMICT 3aaHoOTo datina?

15.11o noneprac dynknia fileno()? SIx 3a nomoMoroko i€l GyHKUIT BHIHAIKTH POIMIP Bik-
xpaToro daiina? .
Banporpamyiite HasegeHi Hvxye 3agaHi, siki BUMaraioTs
OMpPaUOBaHHA i/aG0 CTBOPEHHA hannia piaHux TUnB

16. Y 3anaHOMy 3 KOMABIHOTO psuTka dhafiiti 3 TexcToM C-MpOrpaMH OpaXyBATH 3ArANIBHY KUIbKICTh
OREpaTOpiB WHKITY (nidxasKa: OTIEPATOPH LHKTY BUIHATATH 33 BiANOBINHUME Cly*GoBUMK
CII0BAMH).

17. Creoputi Ginapruii daiin mdnumb.dat, skwii 3an0OBHUTH ABIHKOBUMH KORaMH N BUTIAZKOBHX
HOTHPHUHMGPOBHX NAPHHX THCEIL.

18.3anano Apa TexcToBi Qaiima. TleperipnTy, un ix smict 36iracTsca. Skwo Tak, TO BUTEPTH
Ipyruii daitn, y IpOTHBHOMY pasi BHBECTH NapH PAAKIB, Y AKHX BHABJIEHO BIIMIHHOCTI.

19.Y Texctosuit daiin pascal.trg mociaoBHO 3anmcati K MOYATKOBUX PAAKIB TPUKYTHHKA
Tackans. Koxen enement (KpiM kpaiiuix) y TpukyTHHky Ilackans aopisHioe cyMi ABOX
CYCifHiX eleMeHTiB, PO3TallORAHIUX HaZl HHM Y ToNepeAHboMy paaky. Ilepmi micTs paakis
TpHKyTHHKA [Tackana Taki:

1331
146 41
15101051

20.3anano daiin 3 TekctoM Pascal-nporpamu. OnpainoBaTyl TEKCT NPOTPAMH, BIIYSHBIIV 3 HEOTO
BCi koMenTapi. HoBuii TekeT noBusen 36epiraTick y Gaiimi 3 TUM caMiM iMEHEM, 2 TTOTIEPEIHA
sepcia — y daiini 3 posimpensiv * bac.

21.V aitni newvers.ixt 3anHcano TeKCT yKpaiHCEKOIO MOBOI0. Busnaarmy cepeniit posMip caip
¢aiina B mitepax (po3ainosi 3uaky Ta i HeGyKBEHHI CHMBOMK HE BpaxoByBaTH). ONHOYACHO
BHBECTH Ha €KpaH yci c/loBa 3 Uporo (aifna, AKi CKNaKAKTECA i3 RecATH Ta Gimbmie fitep.

¥ mporpaMi BHROPHCTaTH OkpeMy ¢yHKUIIO, AKa MepeBipse, YH AaHHHA CHMBOA € JHTEpOi0
YKpaiHchkoi aGeTkn.




[image: image330.png]Po3gin 16

KOHCONbHUN OBEMIH
DAHUMU

Y ubomy posaini:
QO 3arantHa XapaKTepucTKa YHKUIN KOHCONBHOTD 0BMIHY AaHUMK

Q Neperik GyHKLIA <conio.h>, NPU3HAYEHNX ANA KEPYBAHHA BinOGPaXKeHHAM
indropmaLlil B TEKCTOBMX pextMax poGoTh sineocucTemu

o

BcraHoBnekHA aTpubyTie cUMBONIB | peXkuMy GnMMaHNs

(=]

PoBoTa 3 TEKCTOBAMM BikHaMM: aKTUBI3auia BikHa, nobynoea pamku BikHE, 34M-
TYBaHHA NAPAMETPIB AKTUBHOTO BIKHA, KOMIKKBAHHA Ta BIQHOBNEHHA BIKOH

DyHKUIT KOHCONBHOTO BUBEASHHS TEKCTY Ta PEAAYBAHHA BKPAHHOTO 306paKeHHs
KepyBaHHs No3uLLielo Ta OPMOI0 TEKCTOBOTO Kypcopa
KopoTkuit onne Npolecy BEEAEHHA AaHNX 3 KnasiaTypu

pooao

[pynu knasiw; posiwmpeni ASCI-K00M KNABIL KEPYBAKHA, hYHKUIOHaNEHUX Knasius
i KNaBilWHMX KOMBiHaUiA

=]

OcoBnBocTi thyHKUIR KOHCONBHOTO BEEAEHHN NaHUX; dyHKLIA nepesipky Gydepa
knasiatypy kbhit ()

O Axania craHy NepemMukasbHUX i WudT-Knasil

epeBaxkHa GUIBIICTE MPOTPaM BUMAra€ BBEACHHA NEBHUX AaHMX 3 KNaBiaTypu Ta
n BinoGpakeHAA TEKCTOBHX TTOBIOMITEHS | PE3YJILTATIB BHKORAHHS NPOTPAMK HA CKPaHi
Moritopa. Takuii 06MiH inopMalliclo 3 KOPHCTYBaYEM HA3HBAKOTL KOHCOALRUM BBENEH-
HAM/BUBELEHRAM JAHUX. Y NIONEpeAHbsOMy PO MH POSTIANATH CTAHAAPTRI Gibnioreuri
$yrxuii MoBH C, Orolomieni B <stdio.h>, O PEATi3yIOTh BUCOKOPIBHEBHi OTOKOOPi€H-
TOBaHHH O6MiH JAHWMHU 3 KOHCOTBHMMH TIPHCTPOAMH. LTI dyHKuil yHiBepcansHi i MoGinbHi,
arie BOHN o6Mexeni 3a CBOIMI MOXCIHBOCTAMH, 30KPEMA, HE JIAXOTh IMOTH IMIHIOBATH KOMIp
TniTep, CTBOPIOBATH TEKCTOB] BIKHA, KOPHCTYBATHCH KIABIMAMY CTPLIOK TOLIO.

Bibnioreka cucremn nporpamysatts Borland C micTts uaGip ceuiansanx dyskuiii
KOHCOJILHOTO BBEACHHA/BHBEACHHA NaHUX, AKi XapaKTepH3YIOTECA AOCTATHRO BUCOKOIO
WBAAKOAICHO | HATAlOTh KOPHCTYBA4eBi ROAATKOBI MOMIIHBOCTI 00 KepyBaRHA opMolo
BigoGpaskeHHa inGopMallii Ha expani Ta CHOCOGOM BBEICHAA NAHUX 3 KiaBiaTypn. PyHKL)





[image: image331.png]KOHCONBHOTO OOMiHY NAHHMH He HANEIKATH 110 CTARAAPTH3OBAHMX, OCKLTbKH BOHH Ga3yioTses
Ha KOHKPETHOMY allapaTHO-TIpOrpaMBoMy 3a0esmeuei KoM 1oTepis, TIpororum Beix dynk-
i KOHCOTLHOIO BBEEHHsA/BUBEACHHA OTO/ONIEHI B 3aTONOBHOMY ¢aiifti <conio.h>.

16.1. KepyBaHHA KOHCONBbHUM BUBEAEHHAM
TekcToBOl iHchopmauil

TloBMH nepenik PyHKmnii <conio.h>, IPUIHAYCHMX 414 KEPYBAHHA POLECOM BifoG-
PAXKEHHS TSKCTOBHX TIOBIAOMAEHS i lanux, HaBeAeHO B Ta6m. 16.1.
Bci GyHKIIi KOHCONEHOTO BUBEACHHS MOKHA MOLIMTH HA IIICTh FPYIL:
1) dyHKUiA BCTaHORNEHHS 3a1aHOTO TEKCTOBOTO PEXUMY: textmode();
2) dyuxnii BcTaHOBACHHA aTPHOYTIB cHMBONIB: textcolor(), textbackground(),
textattr(), highvideo(), lowvideo(), normvideo(};

Tabnuus 16.1

OYHKUT XepYBEHHA KOHCONLHUM BUBSAeHHAM IHgopMauii
Haiimenypanna GyaKuii TIpH3nadennsn
clreol () OuHIIeHHA pafKa, MOYMHAIOYK 3 IOTOYROT NO3MILT Kypcopa
clrscr() QuuILEAHS aKTHBHOTO BiKHA eKpaHa
cprintf() DOPMATHE BUBEAECHHS JAHUX
cputs{) BrBeeHHA CHMBOJIBHOTO PAMKA
delline() BrjaIenHA psaka, Ha SKOMY SHaXOAWTLCS Kypcop
gettext() 3anuc y 30BHILUHiiH Gydep BMICTY 32A2HOM0 TEKCTORONO BIXHA
gettextinfo() BHIHAUEHHS 1aPAMETDiB AKTHBHOIO TEKCTOBOTO BiKHA
gotoxy() BCTaHOBIERHA Kypeopa Y 3a[any MO3MLIII0 TeKCTOROTO BikHA
highvideo() BcTanoBseHRA PEKAMY TABHOIEHOT SCKPABOCTI CHMBONIIB
insline() BCTaRICHHA NOPOXHLOTO PAAKA B MO3HI0, 33/1aHY KYPCOPOM
lowvideo() BCTaHORNEHHA POXHMY SMEHIIEHOT SCKPABOCTI CHMBONIR
movetext () KoniloBauHi TEKCTOBOTO BiKHA B 3a1aHE MiClie ekpaHa
normvideo() BifHORNEHHA TOYATKOBHX KOABODIB CHMBOIB i oy
putch() BHBEACHHA OJTHOTO CHMBOJIA
puttext() BiHOBNCHHS TEKCTOBOTO BikHa, CKoMiHoRanoro y Gydep
_setcursortype() BcTanoRneHHA $opMH TEKCTOBOTO Kypeopa
textattr() BcTapoBnenHts aTpHGYTIB CHMBONIB
textbackground() BCTaHOR/IEHHA KOMEODY $OHY CUMBONB
textcolor () BeTaHORACHHA KONbOPY 306PaXEHHS CHMBOMIB
textmode () BCTaHOBICHHS 3a)4HOTO TEKCTOBORO PEXUMY
wherex{) Bu3HAYEHHA FOPH3OHTANEHOT KOOPMHATH KypCopa.
wherey() BH3HaueHHS BEPTHKANLHOI KOOPAHHATH KYpCopa
window ()} (CTB0PEHHA TEKCTOBOIO BiKHA 33 3AMaHHMH KOODAHHATAMM





[image: image332.png]3) dynkuii GopMyBaHHS TEKCTOBKX BIKOH Ta PoGOTH 3 BikRamu: window(), clrscr(),
gettextinfo(), gettext(), puttext(), movetext();

4) byHKDIi BUBENCHHA CHMBONIB, PANKIB i YACNOBHX AaHMX: putch{), cputs(),
cprintf();

5) qyuxuii pegaryBanes TeKCTy y BikHi ekpana: clreol(), delline(), insline();

6) yHKii KepyBaHHsA MO3ALIEIO T2 HOPMOIO TEKCTOBOTO Kypeopa: gotoxy(), wherex(},
wherey(), _setcursortype().

Cranpaprai TekcToBi pesnmu. CTanaapTHI TEKCTOBI PEXXHMH BideoamanTepis
VGA ta SVGA MaroTh BH3HAYEHI PO3MIPH SKPAHHOTO 306paKEHHs:
+* 25 pAzKiB 1o 40 CHMBOJIB y pRAKy — pexkuMu 0 1a 1;
« 25 pagkis 1o 80 CAMBONIB y PAAKY — pexkuMu 2, 3 Ta 7;
» 50 panxis no 80 cMMBOILIB ¥ PAAKY — peskum 64.

Vei nepenigeni pexxHMH, KpiM 7-T0, KOIBOPOBi T2 AAOTh 3MOTY BiATBOPIOBATH CUMBOII
3 BUKOpHCTaHHAM 16-konipuol namitpu. Pexum i3 Homepom 7 MoHOXpomHHH. Jlnn Bimeo-
amantepie VGA/SVGA pexavu 011 Tapexumn 213 oauakosi.

‘OCHOBHUM TEKCTOBHM PEXkXHMOM, AKHH ABTOMATIYHO BCTAHOBTIOETECA BIIEOCHCTEMOND,
€ pexuM HoMep 3. IMIHUTH TEKCTOBHI pexyM Ha iHmKi MOXHA 32 20HOMOTOI0 PYHKuIT

void textmode (int tmode);

TYT tmode — HOMEP TEKCTOBOTO PEKHMY, IO Mae 6yt BeTaHoBNeHki. [lapameTp tmode
MOXHA 3aaTH HHCIOBHM 3HAYCHHAM HOMEpa pexumMy aGo BIATOBIAHOK IMEHOBAHOK KOH-
CTaHTOIO 3 MEPeNiKy text modes, OTONOMIEHOTO B <conio.h>: BW40 (pexum 0), C40
(pesxrm 1), BWSO (pexkum 2), C80 (pexum 3), MONO (pexxmm 7), C4350 (pexcum 64).
Axwo BUKANKATH textmode () 3 napaMeTpoM -1 (abo BiATOBIAHOW IMEHOBAHOK KOH-
CTaHTOK LASTMODE), TO BifGYBAacThCA NEPEBCTAHOBIICHHA IOTOTHOTO PEXKHMY.

KoxHa 3MiHa TEKCTOBOTO PEXUMY Ha {HIIHI (KpiM BUNAJKIB BCTAHQRNEHHA PEXUMY 3

m HOMepoM 64), 0B’ 3aHA 3 OIHILEHAAM BiEONaM’ATi — NTorepense eKpaHHe 306pakeH-
HAL BHTHPAETLCS, BCTAHOBIOETLCA OBHOCKPARHE BIKHO, BITHOBIOKTHCA aTpuby !
CHMBOJIIB, AKi GY/I BCTAHORNIEHI Ha MOMEHT 3aITyCKY MPOTPaMH, Kypcop MepeBofUTECA
y mosumio (1, 1). Y pasi noBTOPHOTO 3aK2HAA PEKUMY 3 THM CAMHM HOMEPOM, 30-
KpeMa 4yepe3 napameTp LASTMODE (a0 -1), KOABOPOBE CKpaHHE 300pKEHHS Ta
TIOTOYHA TIO3HIIiA Kypeopa 36epiraloThes, ane BCTAHOB/TIOETECA IOBHOGKPAHHE BIKHO
Ta BiHOBIIOOTLCA ATPAGYTH CHMBONIB, AKI 3adikcoBani y BigeocucTeMi K novar-
xoBi. BcranomneHi napaMerpH GyayTh BIIMBATH Ha HacTyNHi oTlepalil KORCOTBHOTO
BUBE/IEHESA.

16.1.1. BeraHoeneHus atpubytie cumeonis

Expanne 306paxenHs 36epiracTbea y sunineiit obnacti oneparipuol nam’aTi, sy
HA3HBAKOTL 6i0eonam ammo. KokeH CHMBOM €KpaHa (3HAKOMICIE) 3afiMac y BificonaM’aTi
ABa Gaifth: y monommi GakT 3anocutecs ASCII-xon cumBona, a B CTapmmii — arpubyTu
HJanoro cHMeona (auB. puc. 14.3). Crpyktypy Gaiita arpuGyTis i NIPH3HAYCHHA KOXHOTO
6ita wporo akra noxasano ga puc. 16.1. Biti 0..3 3272107k KOMIP BIATBOPEHHA CUMBONA,




[image: image333.png]a6itn 4..6 ~xonip poHy, ra akomy 306paxyerhea uel cumpon (B/b — cuns, G/g — sencHa,
R/r — 4eppona cknanosa kombopy). Halicrapmuii 7-if Git biirpae nozeiliny pous: akuo y
BIICOCHCTEM BJIKIEHO PEXIM GTHMAHKA CHMBONIB, TO 3a0HC 1 y Ugit GiT Binumye nepionnyne
GIHMaHHA CHMBONA; AKINO X PEXHM GAHMAHHA BiKIIOYeHO, To 7-i GiT Gafita arpnbyTis
33/1a€ MiABHIIEHY SCKPABICTH KOMBOPY BOHY, TAK camo, ik 3-# GiT 3a/1a€ AcxpaBicth KOMBOpY
¢HMBO7a. CTaHAPTHO BiIEOCHCTEMA BCTAHOBIIOE CBIT/IO-CIPHHA KOMip CHMBOAIIB i JOpHHI KOMIp
dony, mo Bianosigae AsiifkoBomy xomy Gaita arpubyTie 00000111 260 LICTHAUATKOBOMY
3HaYeHHK 0x07. Komu, Hampuiian, Bagark Gadity aTpuGyTiB MIICTHARUATKOBE 3HATCHHA
Oxae (foro AiltxoBuit kox 10101110}, To BiANOBiAHMI cHMBON Gyae BINOGPANKEHHIT HOBTHM
KOIBOPOM Ha 3eeHoMY GoRi Ta GiHMaTiMe (32 YMOBH PeXUMY GnuMaHH).

7 6 5 4 3 2 1 0
[enfrToloT 1 {r]c]E]
—_—— | Y——

Konip dowy Konip cumsona

EBrumannaackpasicme xoasopy gony  Ackpasicme Xowopy cumeona
Puc, 16.1. Crpyktypa Baiira atpubytis

Bi6nioteuHi $byHKIi KOHCONLHOrO BUBEACHHS JAKTH 3MOTY BCTAHORJIOBATH 3HAUEHHA
wimoro Gaifra atpubyTie a6o 3MiHIOBaTH OKPEMO KOMIP CHMBONA uH Komip dony, Kombopy
MOXYTb 337ABATHCA AK BiNOBITHMM THCIOBUM SHAYCHHAM, TAK i 33 JOTIOMOTOKO IMEHOBAHIX
KOHCTAHT, 3HAYCHHS AKMX OTONOWIEH] B <conio.h> 4epes mepenik COLORS:

enum COLORS {

BLACK, /* 0 - wopuwa */

BLUE, /* 1 - cumin */

GREEN, /% 2 - senemns */

CYAN, /% .3 - popcekoi xeuni */
RED, /* 4 - uepsomunt */
MAGENTA, /* 5 - dioneromwir */
BROWN, /* & - xopuunesui */
LIGHTGRAY, /* 7 - ceieno-cipmi */
DARKGRAY, /* 8 - memmo-cipui */
LIGHTBLUE, /* 9 - ceimno-cuniit */
LIGHTGREEN, /* 10 - mcxpaBo-senemmit */
LIGHTCYAN, /% 11 - 6naxummun  */
LIGHTRED, /% 12 - ceivno-ueppomwit */
LIGHTMAGENTA, /* 13 - wanumommm */
YELLOW, /* 14 - womTui */

WHITE, /* 15 - bimn */

}:

TUK KOHKPETHOT BIAEOCMCTEMY, TOMY rAPAHTYBATH iAEHTUYHICTE 30GPaXeHHs, NEPEHCEHOM Ha

lzl MNaniTpa koNeOopiB, AK peantbHo BUCBITAIOKITECA HA 8KPaKi, 3aNEXUTL Bifl NOTOMHNX XapakTepue-
IHWWKA KOMN'I0TEp, HB MOXHA.
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void textcolor (int celor);

3uageHHd napaMeTpa color Moxe OyTH 3amaHe IMEHOBAHOI KOHCTAHTOK 3 MEPemiKy
COLORS a0 BiANOBIIHMM 9HCIOBHM 3HaueHHAM. Bei HacTynHi omepanii KOHCOBHOrO
BHBEAEHHA NaHuX GynyTe 3aifCHIOBATHCA UM KOMBOPOM. SKNIO X0 3HAYEHHA KONBOPY
JOJATH MAKPOKOHCTaHTY BLINK (1i 3HageHHs JopiBHIOE 128), To B 6iT Gnumanua (Git 7
Gaifra aTpr6yTiB) NOTpatUIfE ONMHANS, ) BUBEACH] Ha €KPaH CHMBO/IH G1MMATHMYTH, AKILO
¥ BiICOCHCTEMI BKIIOYEHO PEXHM GMMManus, iHakme cHMBOIH GyLyTh BiATBOPIOBATHCA 3
NiABHIIEROIO ACKPABICTIO GOHY.

MpusHaueHHs 7-ro Glva BaiiTis aTpuGyTis MOXHA BCTAHOBUTY Yeped dyHkuilo 10h (niadyHkuia

E 03h) BIOS-nepepueatHs 3 HomepoM 10Nh. 3anucaHa HWkMe yHkuis Blink Bwovas pexum
Gnumanhn, AKWO it BXIAHWA napameTp blk Aopiedioe 1, aGo pexum nigsuiLenol ackparocTl
hOHy, AKWD 3Ha4eHHA b1k AopieHioe 0. BHKOHaHHA dyHiuii BANKHE Ka BinoGpakeHHA BCIX
CcUMBONIB expana, 7-i GiT Gaiita aTpuGyTie AKUX BCTAHOBRNEHO B OAVHHLIO,

/* @YHEOQLIA NepeMARAHRA pexiMy GIMMAHHR */

void Blink (int blk)
{

_AH=0x10; /* womep Pymxuii BIOS-nepepupanHs */
_AL=0x03; /* womep nindyMxuil pamoro nepepupamus */
_BL=blk;

geninterrupt {0x10); /* puxnux nepepusanua 10h */

DyHKLIA
void textbackground (int bkcolor);

BCTaHOBITIOE KOMip GoHy CHMBONIB, 3a/TaHmi 1apaMeTpoM bkeolor. Yei BACTYNHI CHMBONM
GynyTh BHBONMTHCH Ha €KPAH 3i 3aaHMM Kons0poM dony. OCKITbKH 104 Konmsopy $oHy B
Gaiiri arpuGyTis BuALTEHo TpH GitH (AuB. puc. 16.1), To CTanaapTAO MATITPa KONEOPIB DOHY
00MexeHa 3HaNCHHAMH Bin 0 10 7.

3miHuTH 3HaYeHHA BCHOTO GaliTa aTpubyTis (To6To KOMip cHMBOIB | Koip hoHy onHo-
9acHO) MOXKHA 33 JIONOMOTOK0 (hyHKIiT

void textattr {int sattr);

TlapameTp sattr 3a7ac HOBE 3HAUCHHA aTpUOYTIB CHMBOA, AKe OYNE BHKOPHCTOBYBATHCH
¥ BCiX HACTYTHHX QYHKLiAX KOHCONBHOTO BiBEAEHHA. ATPHOYTH MOXHA 33/1aBATH SHCTIOBUM
3HAYSHHAM, 260 POPMYBATH 3 IMCHOBAHHX KOHCTAHT Nepeltiky COLORS. Hanpuiiaz, Akio
Gaiir arpuGyTiB 3anaTH TaK:

textattr (BLUE<<4 | YELLOW); /* abo textattr(Oxle) */

TO HaZiaJli Ha eKPaH BUBONMTHMYTECS XOBTi CHMBONH Ha CHHbOMY (oni. 11106 saGeaneanta
GIiMaHHs CHMBOJTIB, TPeGa AOMATH MAKPOKOHCTaHTY BLINK (aGo 128):

textattr (YELLOR | BLUE <<4 | BLINK); /* abo textattr(Ox9e) */
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void highvideo (void);
void lowvideo (void):
void normvideo (void);

AKi 327a0Th BiMOBIHO NiABHILEHY, SHIKEHY TA NOYATKOBY ACKPABICTH I CHMBOIIB, L0
GysyTs BHBOMMTHCH Ha ekpaH. DyHKUiA highvideo() BCTaHOBIOE B 1 it AcKpaBocTi
KO/bOpY cUMBONA B Gaiiri arpulyTie (ub. puc. 16.1), a dysxuia lowvideo() ckumae
e Gir y 0. OyAknis normvideo() BiHOBIIOE Ti KONMLOPH CHUMBOIB i dony, sxi Gymu
BCTAHOBJCHI Ha MOMEHT 3ayCKy [POTPaMH,

16.1.2. POpMyBaHHA TEKCTOBUX BiKOH

DyHKL{i JaHOT rPYIH Hal0Th 3MOIy BALIIATH Ha eKpPaHi AKTHBHE TEKCTOBE BiKHO Ta
3MIFACHIOBATH OTepallil HAX BIKHAMU. AKMUSHUM 6iKHOM HASHBAIOTE TIPAMOKYTHY 001acTh
©KpPaHa, B MeXKaX AKOI 3iMCHIOETbCA TIOTOYHE BUBEACHHA TEKCTOBHX nopinomrens. Crau-
JapTHO BCTAHOBAIETECA NOBHOEKPAHHE BIKHO.

Crpopenns Bixna. JIng akrubizauii TeKCTOBOTO BIKHA NPH3HAYCHA DYHKUIA
void window (int left, int top, int right, int bot);

Tlapametpy (yHKii 3a1at0Th KOOPAHHATH BIKHA: €A APa APTYMEHTIE BCTAHOBMIOE MO~
3 IO NiBOrO BEPXHHOro XyTa (left — FOPH3OHTANBHA, top — BEPTHKAIBHA KOOPIMHATH), 2
IIpyTa ITapa 3a/1a€ 3HAKOMiCLIe IPABOTO HIKHBOTO KyTa BiKHa (right — ropusoHTaNbHa, bot —
BEPTHKANLHA KOOP/MHATH). KOOPAHHATH BKA3YIOTECA BIHOCHO IIOMATKY €KpaHa (ekpanna
cucmema Koopounam), pANKK T2 CTOBNYHKH HYMEPYIOTCA, MOUMHaroan 3 1 (puc. 16.2).

Y pasi ycrilEOro BiAKPHTTA BiKHA KyPCOp BCTAHOBMIOCTBCA B NO3MLI0 HOTO JiBOro
BepxHboro Kyra. L4 nosuuis orpuMye koopzmrara (1,1) — BinHocHo Hei Tenep 6yryTs
BilpaxoByBaTHCh BCI IHUI KOOPAKHATH (8iKoHHa cucmema koopdunam). HactynHi onepauii
KOHCONBHOTO BHBENEHHA BioGpaxaTHMYTh iH(opMAaNilo B MeXaX BCTAHOBACHOTO BikHA.
¥ pasi gocATHEHHs NpaBoi Mexi BIKHA Kypcop aBTOMATHYHO NEPEBOAMTLCR HA NOYATOK

wn

-

Inaxomicye

(80, 25)

Puc. 16.2. CucTeMa expaHHNX KOOPAMHAT TeKCTOBOTO PEXUMY HOMED 3




[image: image336.png]HACTYTHOTO PANKa, 4 B Pasi AOCATHEHHS KYPCOPOM PABOI HIKHL0] ITO3HILT BikHa BiAGyBacTheA
ABTOMATHUHHIA CKponinz 300DaCHHA: TEKCT BiKHA WiAHIMACTBCA HA OXHH PANOK YTODY,
HIWKHIH PATOK BiKHA 3BUTLHACTHCA | 3ATIOBHIOCTLCA [IOTOYHKM KOMBOPOM (JOHY, BepXHifi
PANOK BiKHZ BIpavacThCA.

Inoni BHAMKaE MOTpe6a THMIACOBO BiAMIHUTH CKPOMIHN, o6 MOXHa Gyio BHBeCTH
CHMBOA B OCTammiH mosnuii Bikga. B <conio.h> oronomeHo cneuiansiy BRYTpimHIO
SMIHHY _wscroll, INO Ma€ THI int, 9epes Ky MOXHA KepyBATH ABTOMATHYHHM CKPO/THIOM.
Skano 3MiHHIH _wscroll MPUCBOITH SHAYeHHA O, TO ABTOMATHHUHKH CKPOMIHT CKACOBYETECH.
11106 BimHOBITH CKPONIHT BiKHA, AOCTATHBO Y 3MIHHY _wscroll 3aHECTH 3HAYEHHA 1.

[AOCAMMEHHA NPABOT MeXi BikHA BMBEAESHHSA AaHUX NPOAOBXYETLCA Bif NO4YATKY NOTOYHOTO pAAKA.

@ CKacynanHs CKPOMIHY aBTOMATUMHO CKacoBYE NepeBeieHHs KYPCopa Ha HOBWA PAoK. ¥ pasi
Tomy cnin BIQHOBMIOBATM CKPORIHT BIAPa3y NICNA JANOBHEHHA HUKHLOI YACTURK RiKHA.

Binkpurra BikHa He ounIye 001ACTH CKPaHa, 32iHATY MM BikHOM. 11106 3BinbHUTH
BiKHO BiZ MoMepeaHix AaHUX i 3adapbyBaTy HOro MOTOUHIM KONEOPOM (OHY, BUKOPHCTO-
BYIOTE ¢ryHKiz0

void eclrscr (void):

Jind sanoBHEHHA BikHA clrscr () 3aCTOCOBYE Koip GoHY, 1o OYB BCTAHOBJICHH ! OCTAHHIM
BUKIHKOM yHKUIT textbackground() abo textattr().

BikHa 3 paMkamu. SIKwo noTpibHO CTBOPHTH TEKCTOBE BiKHO, BUINEHE PAMKOI, TO
HaflKkpaile 3aCTOCYBATH TaKy [TOCHIOBHICTS Jii:

1) BUBECTH PaMKY BikHa B IOBHOSKPAHHOMY pexuMi (lie JacTh 3MOry YHUKHYTH CKPOMIKTY
Tchs BUBEACHHA CHMBOIA IIPABOTO HIDKHBOTO KyTA PAMKH);
2) BUIKPHTH BiKHO BCEpEHHI PaMKH.

Jlnst dOpMyBaHHS PAMKH BiKHA 3aCTOCOBYHOTE CHEWiaNbHi CHMBONH MceBLorpabiki,
KOAIN AKHX HABEKEHO B Tal. 16.2. PaMky MOXHA 306paxaTy CHMBOSAMH, AKi CKIAJAI0TECS
3 onMHApHUX a6o nomBiitHNX miRil. MoxHa Takox GyTyBars KOMGIHOBaHI paMKH, BUKODHC-
TOBYIOUK BiATOBiAHI cumBomy (muB, Taba. [11.2 B loparxy 1).

Tabnuum 16.2
CumBONK Nceaaorpadiin, Wo 3aCTOCOBYIOTLCA ANA NOGYA0B PaMOK BIKOH
Cumnon Kon Cumsoa Koa Cumpon Kon Cumpon Kon
| 179 4 217 I 186 4 188
- 196 q{ 180 = 205 q{ 181
r 218 I 195 r 201 F 198
4 191 1 193 3 187 4 208
L 192 T 194 L 200 T 210

nA BBEIEHHA 3 KNABIATYPY CUMBONIB NCERAOTPacIKM MOXHA CKOPUCTATMCH TaKVM MPUAOMOM; Ha-
TUCHYBLIM KNaBiuty Aff, HaGpaTh Ha UMdPOBIK KNaBiaTypi (CheLjaniHa Npasa 4acTWHa KNasiaTypu)
xof Aavoro cumaona. Nicns aignyckanHa Alt Ha ekpani BigobpasMTLCR NoTPiBHWA cumBon.




[image: image337.png]Hasenemo dyHiaiio OpenWindow (), aka $opMye TEKCTOBE BiKHO 3 TOABIHHOI0 PaMKOID

Ta 3Ar0OBHKM HAZUTHCOM,

/* @yngnia cTROpeHHSR TeXcTOBOro BimHa 3 pamxon i saronosEox  */
# include <string.h>
# include <conio.h>
void OpenWindow (int x1, int yl, int x2, int y2,
int weol, int wbk, char* title)

Faddd HapameTpn PyHxuil:
x1, yl, X2, y2 - KOOPAMKATH DBOX NPOTUNERHMX KyTis nikma;
wcol, wbk - Xonip CHMBONiE Damxu Bixsa Ta KONip oMY:
title - saronoeox Bikaa rwxk/
{
int x,y;
window (1, 1, 80, 25); /* BCTaHOBNIEHHA MOBHOGKPAHHONO BiXHa
textcolor (wcol): /* 3amaHHA XONBLOPY CHMBONIIB Ta
textbackground (wbk) ; /* xomwopy gomy
gotoxy (x1, yl1);
putch(201); /* cumson 'p'
for (x=x1+1; X<X2; X++} /* mupegerns eepxHsol minii
putch(208); /* cuumon '='
putch{l87); /* cumson 'y"
for (y=yl+l; y<y2; y++) { /* sueenenns 6oxoBMx NikifA
gotoxy (X1, y):
putch(186); /* cuuson '
gotoxy (x2, y);
putch(186); .

gotoxy(xl, y2):

putch(200); /* cummon 'Lt
for (x=x141; xX<x2; x++) /* PnBemeHHAa HmAHBOL nimii
putch{205); /* cummon ‘=
putch(188); /* cuuson ‘4
if (*titlel=0) { /* sanano 9aronomox mixsa
x=(x2-x1+1-(strlen(title)+2))/2; /* nosuuis saronosxa
if (x>1) /* aaronopox suimaereca
gotoxy (x1+x+l, yl}:
putch(181); /* cuuson nimoro xpaw saronceka '{’
cputs (title); /* Texcr aaronoexa
putch(198); /* cumBon npamoro xpaw aaromosxa '’
) t
window (x1+1, yl+1, x2-1, y2-1); /* Bixno BcepemHHi pamxu
clrscr(); /* ounmenns pixxa

*/
*/
*/

*/
*
*/
*/
*/

*/

*/
*/
*/
*/
*/
*/
*/

*/
*/
*/

*/
*/




[image: image338.png]TIpyxnan 3BepTaHHA 10 GYHKIII BIAKPHTTA BikHa 3 PAMKOIO:
OpenWindow (25,8, 55,20, WHITE, BROWN, "Peaymeraru”);
TMoGynoBy TEKCTOBOTO BiKHA 3 TIHHIO NORLILHO PeaslizoByBATH Yepe3 HaCTyMHY no-
CTinOBHICTD Iifi:
1) 33 nonomoroo Gynkuii window () BIIKPHTH ¥ MOBHOGKPAHHOMY PEXHMi BiKHO TiHi
3MillleHe BTIpaBo Bropy (abo BHI3) BIIHOCHO OCHOBHOTO BiKHa;
2) BCTaHOBHTH NOTPiGHuUI Komip GoHy (komip TiHi) Ta 3adapGyBaTH CTROPEHE BIKHO, BUKO-
PHCTOBYIOYH (yHKIIT textbackground() Ta clrscr();

3) 3HOBY NepEHTH B NOBHOSKPAHHHH PEXXHM | CTBOPHTH OCHOBHE BiKHO (AKILO MOTPIGHO, TO
3 PaMKOI0) 33 JIOTIOMOTOFO ZliHf, OMACAHIX BHILE;

4) BCTRHOBUTH KOMIp (BoHy T8 KON CHMBOSIE 11 OCHOBHOIO BIKHA ¥ OYUCTHTH HOTO.

3unTyBaHHA NApaMeTPiB AKTHBHOTO BikHa. [HGOPMALIIO MPO MAPAMETPH AKTHB-
HOFO TEKCTOBOT® BiKHA Ta 3araibHi XapaKTEPHCTHKH BCTAHOBIICHOTO Bineopemmy MOXKHA
oTpuMatH depes GyHKUio

void gettextinfo {struct text_info * winf);

s dyHKnia Mae omvH mapameTp winf, KMt BKasye HA CTPYKTYpY 3i mabnoHoM struct
text_info, OrojfiollesnM y <conio.h> HAaCTYITHHM YHHOM:

struct text_info {

unsigned char winleft; /* xoopmuHaTa nipoi memi Bixma */
unsigned char wintop; /* xoopauHaTa BpepPxHLOL Mexi mikma */
unsigned char winright; /* xooppmHara npasoi Memi Bikma */
unsigned char winbottom; /* xoopouHaTa HHAMBOI Mexi mikHa */
unsigned char attribute; /* aTpubyTM TexcTy akTHBHOro BikHa */
unsigned char normattr; /* nouarxosi aTpubyra Tekcry */
unsigned char currmode; /* BcTanoBneHMA TeXCTORMA pewmM */
unsigned char screenheight; /* pepruxanpHui posmip expama */
unsigned char screenwidth; /* ropusoHTansHHA posMip expana */
unsigned char curx; /* norousa ropuIOHTanLHa KOOPEMHATa Kypcopa */
unsigned char cury; /* nOTOUMA BEPTUKATLMA KOODAUMETA XYDCOPa */
)i

Y pesyneTaTi BUKoHaHHSA dyHKIIT gettextinfo() MONA CIPYKTYPH, Ha AKY BKa3ye
inf, SATOBHIOIOTECA AAHIMH PO TOTOYHI NTaPaMETPH AKTHBHOTO BiKHA: KOOOD/MHATH BikHa,
aTpuGyTH CHMBOJIB (BCTAHORJEHI i 6a30B1), N3N0 TEKCTOBOIO KYPCOPA, @ TAKOK JAHHME
1po 3aranbHi BiAGOXAPAKTCPHCTHKH: TCKCTOBKIT PEKHM i pO3MipH eKpana.

3acToCOBYIOUH QYHKUIIO gettextinfo(), MOXHA CTBOPIOBATH YHiBEPCANbHI KOPHCTY-
BaUbKi PYHKUIT A1 POGOTH 3 TEXCTOBUMH BIKHAMH. SIK MpHKAaj 3amAleMo GyHKUI0
OutFinalMsg (), IPH3HA4EHY JUIA BHBEICHHA 32(AHOTO KOPOTKOIO IOBINOMIIEHKA B TIpabiii
9ACTHHI OCTAHHBOTO PA/KA AKTHBHOTO TEKCTOBOTO Bikia. ITOBinoMIEHAA NOBHHHO BUBOZH-
THCB KOMbOPOM, IHBEPCHRM 10 KOJTbOpY GoRY BikHA.




[image: image339.png]/* @yRRUia PABEAEHHA mOBijoMnemus B mpaniit wmmif wacrmml Bizma */
#include <conio.h>
#include <string.h>

void OutFinalMsg (char* msg)
{

int x, yi
struct text_info winf; /* amimHa Ons sanicy pipeonapamerpie */
gettextinfo(&winf); /* BuzHaveHHs NMapamMeTpip axTuBHOro Bixna */
y=winf.winbottom-winf.wintop+1; /* HoMEp OCTAHHLOrO pPRAXa Bikma */
x=winf.winright -winf.winleft-strlen(msg)+2; /* ropusonransia */
gotoxy{x,y): /* nosuuis nouatxy moaimomnemms */
textcolor((~winf.attributes0x£0)>> 4); /* BCTaHOBMEHHS KONBOPY:
inpepTyeMo 6aitr arpubyrie, BHAinAeMo komip $OHY i 3CypacMo foro BnpaBo */
_wscroll=0; /* cracysasma cxpomisry */
cputs(msg) ; /* puPeneHHs 33RaHOTO MOBimomnerHs */
_wseroll=1; /* pipsopnesa cxpomimry */

}

IMpuian 38epTaHAA A0 GyHiw
OutFinalMsg ("ESC - aaBepmenns poforu”};

Komiopanun Ta BinHoRNenns Bikor, Tpy Hactymi Gibriotewni dyHKmji npuanayeHi ana
36epeneHHA, BiNHOBIEHRA Ta KOMIIOBAHHAA TEKCTOBHX BIKOH, 30KPEMa MOBHOSKPAHRHX.
DyHELiA

int gettext (int left, int top, int right, int bot, void* buf);

nocnigosro sanucye y Gydep, anpecy sKoro 3anac BRa3BHHK buf, CHMBOMM T2 arpuGyTn
NpAMOKYTHOI 00/1aCTi eKpaHa, 3a5aHOi KOOPIHMHATAMM JIBOTO BEPXHEOrO (left, top) Ta
TIpaBoro nkEEOro (right, bot) Kyrie. Koopausarn o6nacti KomiloBaHHA NOBHOSKPAHHI.
Bydep, Ha axnil Brasye buf, Mae Gy nonepeHs0 3ape3cpBOBAHHI AK MACHB 260 K JLTHKA
B AUHaMiumil mam’si. HeoGxizna MiHiMansHa eMricTs Gydepa cranosuts (right-left+1)x
{bot-top+1}x2 Gaiit. ¥ pasi ycrimmoro xonifoBaHHa 3a4aHoro BikHa y Gydep dyHkuia
TIOBEPTAE OAWHHULIO, 4 B Pa3i NOMHNKH KOTHIOBAHHS — HYNb.

Hasenena uwxae pysKuis SaveWindow () KOMIIOE TEKCTOBE BiKHO 3312HOTO POIMIpY
B IMHAMITHY TaM’STh i IOBEPTAE APECY AUISAKY CKOMIHOBAHOTO BiKHA.

/* @®ymxnia xonmineamns sixsa B puEaMigmy mam’arTs  */
#include <stdlib.h>
#include <conio.h>
unsigned* SaveWindow (int left, int top, int winw, int winh})
/% Napamerpn $yuxuili:
left, top - XOOpAMHATH NiBOro BEPXHLOTO KyTa BikHa;
winw, winh - poamip mixma: winw - mupuHa, winh - Bucora */
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unsigned size=winw*winh*2; /* poamip Bixwa B 6amrax */
buf = (unsigned*)malloc{(size); /* Buninesns gumamiuxoi mam’mTi */
if (!buf) return NULL;

/* naw’ AaTe BigecyTHa */
gettext(left, top, left+winw-1, top+winh-1,buf); /* xonicsamus mixma */
return buf;

Hacryramit GparMEHT MPOrpaMi 3alACY€ B AMHAMITHY 1AM’ AT 306paKEHHA TEKCTOBOIO
BiKHA 3 PAMKOIO, CTBOPEHOTO TONEPEIHIM BUKITHKOM GyRKUil OpenWindow(}.

unsigned *mem;

int w=55-25+1, h=20-8+1; /* posuipu Bixma */
mem = SaveWindow (25,8,w,h); /* xoniosawua BikHa */
Jlpyra QysKmis:

int puttext (int left, int top, int right, int bot, void* buf);

BIlITBOPIOE Ha €KPaHi TEKCTOBE 306paeHHs 3 Gydepa, anpecy MOUaTKy SKOTO 33Jac BKa3is-
HHK buf. BMicr Gydepa BuBonaTECA Y IPAMOKY THY 06/1aCTh, 3a1aHy KOOPIHHATAMI JBOTO
BepxHboro (left, top) Ta MPaBOro HWKHBOrO (right,bot) KyriB. HyMepawis xoopaumar
noBHOeKparHa. {4 BiAoGpaxkeHHs CHMBOMIB BAKOPHCTOBYIOTECS 3HAYEHHS arpulyTiB, 38-
mucaHi B buf. s HyHKIIi4 fae 3MOry edeKTHBHO BiIHOB/IIOBATH TEKCTOBI BiKHA, ONEPENHbO
36epexeni hyHKUiEI gettext ().3a yMOBH, HIO KOOPAMHATH HOBOFO BiKHA 32J1aHO KOPEKTHO
Ta YCMIMIHO BiAGyNoCs BUBSASHHA TEKCTY, GyHKIiA MOBEPTAE HEHYITHOBE 3HAYEHHS, 3 B pasi
TIOMHJIKH BiKHO HE BHBOJHMTHCA i puttext () MOBEPTac HyME.

HacTynHuit $parMeHT NporpaMH BiIHOBTIOE Ha €KPaHi Ta pOGHT aKTHBHHM TEKCTOBE
BiKHO 3 PAMKOI0, CKOIHOBAHE B IMHAMIUHY TIaM’ATh ¥ NOMEpeHLOMY IpHKIani. BindorneHe
BikHO Gyle posTalloBaHe B HIUKH TIpasili 9acTHHI expana.

puttext (80-w+l, 25-h+1, 80, 25, mem); /* pingTBOpeHHR BixHa 3 pamxow */
window (80-w+2, 25-h+2, 79, 24); /* axpmsisauis sixma */

Xova mpaBuit HIKHIH KyT paMKH BiXTBOPEHOTO BIKHA NOTPAIUIAE Ha 3HAKOMICUE 3
koopmuHaramu (80,25), ckponiar He BinGyBacThCA.

BiaTBOpEeHHS TEKCTOBOIO BikHA TOB’A3AHE 3 ABOMa 0COGNMBOCTAMH, NPo Aki Tpeba

m 0608’ A3K080 maM’srati. Ilo-nepure, po3Miph BikHa, CKONIOBAHOTO B buf, i poaMipn
TNPAMOKYTHOT 06MIacTi, B AKii BOHO BIATBOPIOETBCA, MOXYTH OyTH pisHiMu. SKILO HOBE
BiKHO MEHILE 3a PO3MIPOM, HiX BIKHO, fIKE 3aHECEHEe B buf, TO BUBOAATHCA TUILKH Ti
TIOYATKOBi CHMBOJIM 3 9HCIIa 30ePEKEHHX, 110 BMIHIYIOThCS y HOBOMY BikHi. 3aeGins-
IIOTO B TAKMX BHIIA/KAX PO3TallyBaHHs BIIHOBNEHOTO TEKCTY He 36iraTHMeTes 31
36GepereHnM. SIKIO 5 HOBe BIKHO GilbILE 3a Te, O BIATBOPIOETECS, TO 3aHBa FaCTHHA
HOBOTO BiKHZ 3aNIOBHIOETHCA “cMiTTAM”. Tlo-apyre, BiNTBOpeHHs 306paKeHHA BikHA
He pOGHTE e BIKHO AKTHBHHM, BCi TIOTOUHI T2PaMETPH BiCOCHCTEMH, 30KDEMa NO-
3M1LiA TEKCTOBOTO KypCopa, 3aIHIaloTbeA HesMiHAMi. 1106 axTupisypary einrsopenc
BiKHO, Tpeba CKOPHCTATHCh DYHKUIEIO window().




[image: image341.jpg]Tpera pyHKuia:

int movetext (int left, int top, int right, int bot,
int newleft, int newtop);

KOTIIO€ BIKHO, 3a/1aHe KOOPJAMHATAMH JTiBOTO BepXHBOro (left, top) Ta NPABOr0 HIKHEOTO
(right, bot) KyTiB, B iHIIe Micue eKpaHa, KOOPAMHATH JIiBOTO BEPXHBOTO KYTa SKOr0
3a/1210Th 1BA OCTaHHi MapaMeTpy (newleft, newtop). Ba3ose BikHo 36epiracThcs Ha expani
7 3a/MIAETECA AKTHBHUM, NIOTOTHA MO3HLIA TEKCTOBOrO Kypcopa He 3MiHIoeThes. Posmipn
CKOMiHOBAHOTO BikHa MO TOPH3OHTAI Ta BEPTHKANI 36iraloThcs 3 poamipamu Gasooro. Yei
KOOPIMHATH MOBHOEKpPaHHi. DYHKIis MOBEPTAE HEHYNTHOBE 3HAYEHHS, AKIIO KON FOBaHHS
BiKHA BAKOHAHO YCMIIIHO, iHaKIIe (HANPUKIAL, AKIIO HOBE 300paKSHAA BUXOIMT 32 MEXi
€KpaHa) BIKHO HE KOMIIETECA, a movetext () MOBEPTAE HYIb.

16.1.3. BuBepAeHHs TeKcTy Y BikHO ekpaHa

BinoGpaxeHHs CHMBOJIB, TEKCTOBHX PSKIB Ta YMCIOBHX JaHHX B aKTHBHOMY BiKHi 1po-
TPaMH MOYKHA BUKOHYBATH TPhOMA (yHKIIAMH KOHCONBHOTO BUBEIICHHS, OIHCH AKHMX NIONAHO
Hipkue. 11 BioGpaxeHHs JaHuX BHKOPHCTOBYIOTCS KOIBOPH CHMBOMIB i hORY, BeTaHOBNEH]
OCTaHHIMH BHK/IMKaMH QyHKLi# textcolor(), textbackground afo textattr().
Jlani BUBOAATECH HA CKPAH, IOYMHAIOYH 3 MIOTOYHOI MO3MIIT Kypcopa, Ky MOXKHA 3MiHIO-
BaTH 3a JlorioMorol QyHKNil gotoxy (). KoHCOnbHE BUBENCHHS 3MIHCHIOETECA B MeXKax
AKTHBHOTO BikHa. Y pasi JOCATHEHHs NPaBOi Mexi BiKHA BHBEACHHA TEKCTY aBTOMATHYHO
TPONOBXKYETHLCS 3 MOYATKY HACTYIHOTO Psiika. Koy TEKCT BUXOTHUTS 3a HIKHIO IPABY MEKY
BikHa, BiNOYBA€TLCA ABTOMATHYHHUIA BEPTHKAIIBHHI CKPOJIIH.

VY saronoBroMy ¢aiini <conio.h> OronouweHO BHYTPILIHIO LiITOYHCIOBY 3MiHHY
directvideo, 3HaueHHs 5K0f BU3HAYAE CIIOCID peanisalii BHBEACHHS CHMBOIIB HA €KPAH.
SIKIO 3HAYEHHS 3MIHHOI directvideo HyNbOBE (Take 3HAYEHHS BCTAHOBIIOETLCA 33 3aMOB-
9YBAHHAM), TO Onepalii BUBEICHHS peanisyloTeca depes Bianosiaki BIOS-nepepusanna.
Sxuio K directvideo HajaTH 3HaYEHHN 1, TO BHBEACHHA MaHuX Oyae BMKOHYBAaTHCH
uepe3 GesnocepeaHe 3BEPTAHHA 1O Bifeonam'sTi, wio 3abe3neuye BHULY IBUAKOAI, ale
BuMarae, o6 Bigeocucrema 6yna IBM-cymicHo1o.

BiBe/IeHHs OKPEMOr0 CHMBONA y MOTOUHY NO3HIIiF0 AKTHBHOTO TEKCTOBOTO BiKHa 3Aiii-
cHioe yHKuis

int putch (int ch);

SKa NOBEPTAE KO/ BUBE/ICHOTO CHMBO/IA B Pa3i yCHLIHOIO 3aBEPIICHHS Ta MAKPOKOHCTAHTY
EOF 33 yMOBM BUHMKHEHH: OMHIIKH.

Vei Tpu dhyHKniT KOHCONLHOTO BUBE/ICHHA 110 iHAKIIE PEaryioTh Ha Kepyroi CHMBOMH
El (eckelin-nocii0BHOCTI ), Hixk BiAmOBiAH] GyHKuii BECOKOpiBHEBOrO Gyhepnsosanoro
BHBeJIeHHs. 30KpeMa, BHBEACHHA CHMBOIA HOBOrO paaka '\n' (abo '\x0a' y
IICTHA/IIATKOBOMY TIO3HAYEHHI) IEPEBOAMTH KYPCOp Ha HACTYNHMH PANOK, ale He
BCTAHOB/KE HOro HA MOYATOK 1BOro panka. 106 nepesects Kypcop Ha M0YaTOK
HOBOTO pazKa, Tpe6a A0NaTKoBO BUBECTH Kepyroumii cumBon '\r' (abo '\x0d'),




[image: image342.png]AKHHA BCTAHOBITIOE KYPCOP Ha NOYATOK MOTOYHOro pAnKa. BuBeaeHHs cHMBONA ro-
pusorTansHOl Tabynauii *\t' a6o peprHKanbHOI TaGynAuil '\v' He mepeMimye
Kypcop y Biznosinsy Tabynmuiiiiy Mo3MLI0, 3aMiCTs LBOTO BUBOAMTHCA CKPAHHHHA
CHMBOI, AKKM NO3HATACTECA KOT BUBEEHOI eCKeHN-TIOCTR0BHOCTI.

TipoimocTpyemo 3acTocyBaHs putch() npukIagoM GyHKIT, Aka 3MIHCHIOE Pi3HO-

KOTBOPOBE BHBE/ICHHA 331aHOT0 CHMBOJIBHOTO psiika. KoxxeH cuMBON panka ¢yHKuis Bino6-
paka€ iHIINM KOTBOPOM, a KONip POHY BCTAHOBAHE IHBEPCHHM 710 KONBOPY CHMBOA.

/* 8ymEmix pi3HOKONEODOBOrG BHBEHEREA TEECTY */

void OutColorText (char* text)
{
char *ps=text;

int col=0; /* xonip cumponis */
while (*pst="\0"} {
textcolor(col);
textbackground(~col); /* inpepcHmA Konip Jory */
putch{*ps++):
if (++col>15) /* ouima xonsopy */
col=0;
}
putch('\z'); /* nepexip wa mouwarox */
putch(‘\n'); /* womoro pagka */
¥
Dymatis

int cputs (const char* str);

BHBOZUTD B AKTHBHE BiKHO €KPaia CHMBONSHHIT PATIOK, AAPECY TIOYATKY KOO 3a/1a€ BKa3is-
AUK str. BUBENCHHA NOYHHAETLCA 3 IOTOYHOT O3ALIT Kypeopa. PyKuis noseprac ASCII-xox
OCTaHHBLOTO BHBEIHOrO Ha expan ciMBornia. Ha pinminy Bin dyHkmii puts(), cputs() He
TIEPEBOAKTS KyPCOP HA II04ATOK HACTYIHOTO PANKA, 4 ATHILAE HOTO 33 OCTAHHIM BHBEACHHM
CHMBONOM. [ BCTaHOBNEHHS Kypcopa Ha MOYaToK HOBOTO eKPAHHOTO pAaka HeoGXimHo,
106 CMMBONEHHI PANOK 3aKiHTYBABCA Mapolo CHMBONIB "\n\r" aGo "\r\n", iHaKme
Oy 3 X KoMBiHaUiH MOTPIGHO BUBOAHTH LOJATKOBO.
DYHKUiA GOPMATHOTO BUBSAEHHA JAHHX

int cprintf {(const char * format, ...}

€ AHAJIOTOM CTAaHAAPTHOI GibnioTeuroi GyHKnii printf(), ane LOAATKOBO Aa€ 3MOrY BUKO-
PHCTOBYBATH MOAUIMBOCT] KOHCONBHOrO BHBECHHA. 3HaYEHHS BHPa3iB 3i CICKY BUBELEHHA
[EPETBOPIOIOTHCA BIAIOBIAHO A0 Criennikaniil GopMaTHOrO panka format : BUBOMATECA
B aKTHBHOMY BikHi. fIK i B momepenniii gynkuii, B cprint£() Tpefa BUKOPHCTOBYBATH
*oMGiHALi0 CHMBOTIB "\n\r” 200 "\r\n" [s NEPEeBEICHHS KYPCOPA HA HOYATOK HOBOTO
panka. OyHKUIA cprintf () NOBEPTAE 3aranbHy KiNbKICTE BUBENEHHX cuMeomis. IIprKnan
3sepTaHHA 10 GyHKniii cputs() Ta cprintf () HaBEXeHO Aani.
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Tpu HacTynHi QyHKUIT IPALIOIOTE 3 PAAKAMH AKTHBHOIO TEKCTOBOIO BikHa, DYHKIisL
void clreol (void);

BHTHPAE BMICT YaCTHHH PA/IKA, IOYHHAIOYH Bill IOTOHHOT NO3HLIT KyPCOpa O NpaBoi Mexi
TekcToBOro BikHa. Kypcop 36epirae cBoto mosmito.
Jpyra (ynxuis BATHPaHHS PAKa:
void delline (void);

TIOBHICTIO BHIATISE PAIOK aAKTHBHOTO BIiKHA, HA AKOMY B IAHHIH MOMEHT PO3MIILICHHUIT TEKCTOBHH
Kypcop. Bei HacTymHi pajku 1p0ro BikHa 3CyBarOThCH Ha omMH yropy. Kypcop Bcranosmo-
€TBCA HA I0YATOK PSIIKA, AKHMIT IEPECYHYBCA HA MICLe BUIATIEHOTO.
Tpers pynxuis:
void insline (void)

BCTABJIA€E TIOPOXKHIH PANOK B AKTHBHE TEKCTOBE BIKHO, 3CYBAIOYH BCi HACTYNHI PAIKH BikHa
Ha ONWH yHu3. Hrokuill psiok TeKCTy, AKHii BHACTIZOK 3CYHEHHA BHXOTHTH 33 MEXi Bikua,
BTpavaeThes. Micire BCTaBIeHHS MOPOXHBOTO PAAKA BU3HAYAE MOTOYHA MO3HILLiA Kypeopa,
AKHI NEPEHOCUTHCS HA MOYATOK BCTARJECHOTO PAMIKA.
Mito onucannx $yHKIiH AEMOHCTPYIOTh Pe3yBTaTH BUKOHAHHSA HACTYIIHOT MPOTpaMH.
Y npoueci pofoTi Mporpama CroyaTKy 3arioBHIOE TEKCTOM HEBEIHKE BIKHO, PO3TAMIOBAHE B
uenTpi expana. [lic/ia HATHCKAHHA KOPHUCTYBa4YEM Ha OBiITbHY KiaBily BibyBa€ThCA BATH-
AHHS CEPEIUMHHOTO PSIKA BIKHA,  NEPIIHIE PAIOK 3BLTBHAETLCA 11 HOBOTO 3amucy. [Tepex
3aBepIICHHSM POGOTH POrpaMa BiJHOBIIOE Ta OYHIIAE CTAHIAPTHE MOBHOCKPAHHE BIKHO.
JEREE R AR RARARERRAERAEAERRA AR RRARRER ]

. /* Pepmarysamms TexcTy y »ixmi expama */
JERRERAARAERERARRAKRERAARAEEAEREEREE KRR ]

# include <conio.h>
void ClearScreen(void);
void main (void)

int ww=40, wh=4; /* posuipu mixHa */
int x1, y1, x2, y2, r;
x1=(80-ww)/2+1; x2=xl+ww-1; /* ropuaonransui xoopguHaTH Bixma */
y1=(25-wh)/241; y2=yl+wh-1; /* sepruxansui KoopmMHaTHM BikHa */
textcolor (14); textbackground(1);
window (x1,yl,x2,y2); clrscr(); /* axrupisauis mixma */

for (r=1; r<wh; r++)

cprintf(" Pagox Homep %d\n\r", r);
cputs(" Ocranniit pamox ");
getch(); /* aarpumxa sobpamenns */
gotoxy(1, wh/2); delline(): /* BATHpaHHA CepemuMHHOro psapka */
gotoxy(1l, 1); insline(); /* BCTaBrIEHHS NMOPOMHEOrO NEPWOro papxa */




[image: image344.png]cputs(" HoBmit pAmox ");
getch();
ClearScreen{); /* ounmenHs NOBHOSXPAHHOTO BikHa */

void ClearScreen {void)
textmode (LASTMODE) ; clrser(};
PeaymsTaTh BUKOHAHHA: 1 —IIOYATKOBE 3aTIOBHEHHA TEKCTOBOTO BikHa; 2 — BMIiCT BikHa

nicis BUKIMKY delline(); 3 —BMICT BikHa MiC/I% BUKIMKY insline(); 4 — BMICT BikHa
1micNA pegaryBaHHA.

1) Papox momep 1 2) Papox Homep 1
PAmOX HOMep 2 PAROK Homep 3
Panox Homep 3 Ocranuiit pAagok
QOcTaHHif pAagok noposrcuit paoox

3)  nopoxcniii padox 4) Hoeuh panock
Pagox Homep 1 PANOK HOMep 2
Panox Homep 3 Panox Homep 3
OcTaHHii pAgox Ocranuiit pagox

16.1.5. KepyBaHHA no3unuicio Ta opMOI0 TEKCTOBOTO Kypcopa

106 BeTarOBHTH TEKCTOBHIl KYPCOp Y 3aIaHY NO3MLII0 aKTHBHOIO Bikua, TpeGa 3pep-
HyTHCB 10 yHKnii

void gotoxy (int col, int row);

sSIKa nepeMilllye Kypcop Y NOSHL{K0 col PAjKAa row AKTHBHOTO BikHA expaHa. (PYHKILA BUKO-
PHCTOBYE BiKOHHI KOODIHHATH: koopAHHaTa (1, 1) Bianopinac NipoMY BEPXHLOMY 3HAKOMICITEO.
BikHa. SIKIIO 3HATCHHSA KOOP/HHAT BUXOLATH 38 MEXi BikH3, TO KyPCOP HE MepEMilyeTsCA,

TloTouHi KOOPAMHATH Kypcopa B aKTHBHOMY BiKHi TOBEPTAIOTH 4Bt QyHKII:

int wherex (void);
TNOBEPTAE TOPH3CHTANLHY KOOPAKHATY (MOSHIIi0 KYPCopa B PAIKY);
int wherey (void):
TIOBETAE BEPTAKAILHY KOOPIHHATY Kypcopa (HOMep PAnKa y Biki).
Jlna amikn GOpMH Ta BUIUMOCTi TEKCTOBOIO Kypcopa IPH3HAICHA Py HKiis
void _setcursortype (int cform);

mapaMmeTp cform SKOi MOXKE MPHIMATH OHE 3 TPHOX 3HAYEHD:

« 0 a0o _NOCURSOR - HeBMgMMuii Kypcop;

« 1 260 _SOLIDCURSOR — BHCOKHI Kypcop (NOBHE 3HAKOMICLE);
+ 2 abo _NORMALCURSOR — 3BMuaiHMii Kypcop.




[image: image345.png]Jlpa HaBefleHi HIDKYe MAKPOCH NMPH3HAYCH] AJIA KEPYBAHHA BHAMMICTIO TEKCTOBOTO
Kypeopa: CursorOff () pobuTb Kypcop HeBHAMMHM, a CursorOn () BiHOBIIIOE 3BHYAH-
He 306p@OKEHHA TEKCTOBOIO Kypcopa. OGHBa MAKPOCH PEATI3yIOTE 3BEPTAHNA R0 DYRKLUIT
_setcursortype() i3 BIANOBiAHEM 3HAYCHHAM 1apaMeTpa GOPMH Kypcopa.

/* Mampoc, mo pobmre TeRcToBkE Kypcop memmmmont */

#define CursorOff() _setcursoxtype(_NOCURSOR}

/* Marpoc, mo BipHOB:INE CTaHpADTHe 3cpamemns xypcopa */

#define Cursoron() _setcursortype( NORMALCURSOR)

16.2. KoHconbHe BBeREeHHA [AHNX

16.2.1. KopoTkuit onuc npouecy BBeASHHA AAHUX 3 KNaBiaTypH

3a NpH3HAYEHHAM KIaBilli KIABiATYPH NEPCOHATBHOIO KOMI'IOTEPa MOXKHA IONUTHTH
Ha JeKibKa rpym:
1) cuMBOSBHI KTaBini;
2) xiagimi KepyBauuA: Home, End, Pagelp, PageDn, Insert, Delete Ta 4OTHpH KTapimi
CTpiNoK;
3) dynkuioHanshi knabiwi: F1, F2,... F12;
4) mngr-knaBimi: RightShift, LeftShift, Alt, Ctrl,
5) mepeMHKanbHi (TpHrepHi) KIaBimi: Numlock, Scrolilock, CapsLock, Insert;
6) ciewiamsHi knaegimi: PmScr, Pause/Break.
KoxHa KnaBiuia Mae CBiii OpAAKOBUIL HOMep, KAl HASHBAKOTH CKeH-KOOOM KIABIMIi.
Kepysanns po6oToto knasiaTypa 3aificHIE crieniabHmi BGyTosaHHit Mikponpomecop —
ROHTpOIEp KiaBiaTypu. Y pasi HATICKAHHA HA OfHY 3 Knasim a6o f03BOAEHY KoMGiHaLio
KNaBilI, KOHTPOep KIABIaTypH Nepesiac b LEHTPATbHAI IPOICCOP 32NHT HA IIEPEPUBAHKS |
HOMep Knasimi (cker-Kox). CreH-KOTH IARINI PISHEX IPYTl ONPAlbOBYOTECA TO-Pi3HOMY.
Knagilui nepiux TphoX rpyi HA3HRAKOTH KiaBilllaMy 3 GyhepH3aLiclo POSIMPEROTO KOTy.
KoM HATHCKAIOTE OfIHY 3 IWX KIABiNI, Y CReiaNbHY AiLHKY OTIepaTuBHOL iaM’aTi - Gydep
KIIABIaTypH — 3aHOCHTBCS ABOGANTOBHIT KOZ, 10 HasHBaeTbcA BIOS-xodom wiasimi. ¥ pasi
CHMBOJILHHX KJIaBilll MONONILINE GafT 1160T0 Koy AopisHioe ASCII-kozry BiAmosizHoro cHmsona
{xpiM HATHCHEHOT K1aBilr BPaXOBYEThCA CTAH Mu(T-KIABIM i BEPeMHKANBHUX Kapill, mo6
PO3DI3HMTH BENHKI Ta MANCHBKI JITEpH, 3 TAKOK cneuianbyi Cir-komBinauii). Y crapumit
Gait BIOS-Kk0Ry CHMBONBHUX KIIABIlI 3MKCYEThCA CKeH-KOM HATHCHEHO! KiaBiui. SAkmo %
HATHCHEHO QYHKILOHANBHY KIABillly, KNaBily KepyBanHs 0o ix koMOiHaUiko 3 KiapiaMK
Alt, Ctr! un Shiff, a TAKOX AKIIO HATHCHEHO CHMBONBHY KIABINIY pa3joM 3 KiaBimeto AX,
10 B Gydep xnasiarypu 3amucyerses BIOS-kon, monomummit 6alT AKOro AOPiBHIOE HYMHO, 2
CTapWHii — T. 38. posutuperomy ASClI-xody wrasimi (Tabn. 16.3).
Bydep xnasiarypn posTamoBanuii B onepaTasHil naM’aTi 3a ampecoto 0000:041Eh,
BiH Ma€ emuicTs 32 GaiTy | opraHizoBaHM AK HHKII9HHA COHCOK-gepra. Y Gydepi
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Poswupeni ASCli-xonm knabils KePYBAHHA, DYHKUIORANbEHKX KNaBiw
1 knasiwHux xomGiHauih

Knagiwa a6o rpyna knasim Oxpemo - Pasow 3 knanimero

Shift Alt Ctrd
Insert 82 82 162 146
Delete 83 83 163 147
Home 71 71 151 119
End 7% 79 159 17
PageUp 73 73 153 132
PageDown 81 81 161 118
Crpiska B1io 75 75 155 115
Crpinka sropy 72 72 152 141
Crpinka BHM3 80 80 160 145
Crpinka supaso 77 77 157 116
F1..F10 59..68 84.93 104..113 94..103
F11, F12 133,134 135, 136 139, 140 137, 138
BEPXHIi PAZ CHMBOJLHHX KNaBink: 1..+ - - 120..131 -
APYTHit psA CHMBORBHHX KnaBinr: Q.. ) - - 16.27 -
TPETii pAA CHMBOMBHUX KiaBim: A, . " - - 30.40 -
HHKHIH PSLT CHMBOMEHUX KaBius: Z. . ? - - 44.53 -
KnaBima ~ - - 41 -
Knasiina \ - = 43 -
Tab - 15 = -

KIABIaTyPH MOKE OAHO4ACHO 36epiraTuck 20 15-TH CHMBONIB (ABa A0AATKOBI GaiiTh BHALICHO
JIA NOBEPHEHOTO CHMBONA). 3annc CHMBOTIB ¥ Gydep BUKOHYE Nepepusarks Sh, a 3unTy-
Batiia — (ryHKuii nepepuBanma 16h. Y Bunajky 3anoBHeHns BChoro Gydepa Ge3 3UHTYBaHHA
indopmatlii nofanbmuit 3aNKUC CHMBOIIB MPHNHHACTHCA 1 BHBOZHTHCA 3BYKOBHIA CHIHAIL.
SIKWO OKPeMO HATHCHYTH HA OfHy i3 umdr-knasim aGo nepevmkansuux knasim (ix
Ha3HBAIOTH KIIaBimaMH-MoaudikaTopaMn), To BMIiCT Bydepa KaBiarypy He 3MIHIOETbCA,
OCKUIBKH 1j KJIaBILL (KpiM KIaBiILi /nserf) He BHKOPHCTOBYIOTBCHA CAMOCTINHO, a MpH3HaueHi
InA po3mBpeHAA HyRKuil iHnx Kiasin.
HaryckanHs Ha creniaisyi KaBilN Ta BCTAHOBMEH! KiaBilllHi KOMDIRALIT BHKTHKAE
BiANOBIZHY Peakuiio OnepauiiHol CHCTeMM, 30KpeMa:
® y pasi HATHCKAHHA HA KNIaBinty PrmScr BuKkHKacTbea BIOS-nepepusanns 5h;
o xoMBinaLia Ctr+Alt+Del 3amycxae IporpaMy NepesaBaHTaKEHHs ONEPALiiHOT CHCTEMH;
o koMGiHanis Ctri+Break (aTakox Cia+C) BCTRHOBTIOE CrielliabHAR NPaNopens, Mo CHrHA-
Jigye npo GaxauHs KOPHUCTYRAYA NPHNKHKTH BEKOHAHAA NPOrpaMu. CTaH 1BOTO TIpanopua
aHani3y1oTh paz 6i6mioTedH X GYHKUiHA BBCICHHA/BHBEACHHS IaHKX.
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Ha pigminy Bix craHmapTHEX (yHKiii TOTOKOOPIEHTOBAHOTO BBGICHHS JaHNX, (yBKILT
BBE/ICHHS, OTOJIOIIEH] B <conio.h>, HE BHKOHYIOTH MPOMikHOI Oy(epusanii tanux, a 3un-
TyloTb BXiZHY indopmaniio Gesnocepenano 3 Gydepa xnasiatypu. Li ¢pynxuii 3a6esnedyiors
BHCOKY IIBHIKO/II0 NPOIECIB BBE/ICHAS TAHNX 3 KIIABiaTypH Ta Ha/IaloTh KOPHCTYBAYEBi 10~
JaTKOBI MOMJIHBOCT] 1Al KEPYBaHHS XOIOM BUKOHAHHSA MPOTPaMH, OCKibKH BOHH Pearyioth
He TUTHKY Ha CHMBONBHI, @ % Ha (yHKUiOHANbHI KIaBimi Ta Kasiwi KepyBaHus (kiasimmi
po3mmperoi knasiaryp). Ilepenik QyHKuiii KOHCONBHOIO BBEAEHHA NOAAHO B Tabm. 16.4.

Tabnuus 16.4
®YHKUIT KOHCONLHOO BBEACHHA AaHUX

Dynxuin TIpusnaucHns
cgets() BReJIeHHS CHMBONBHOTO PSAKA
cscanf () DopMaTHE BBECHHS TaHHX
getch() Baenenna ofHoro cumona 6ea pinoGpaxeHns
getche() BBee/leHHs OHOTO CHMBOIA 3 BIIOOpaKeHHIM
getpass() Baejienus napomns
kbhit() TlepeBipka HATHCKAHHSA JOBLIHOT Knasilui
ungetch () Tloseprenus cumpona y Bydep kiasiarypu

®yukuii getch() Ta ungetch(). Haiinomynspaimoio ¢yHKHi€ KOHCOILHOTO
BBEZICHHA € PyHKUs

int getch (void);

AKA OPU3HAYEHA JUIS 39MTYBAHHS KOZY CHMBOJIA HATHCHEHOi knasimi Ge3 BimoGpaxenHs
1FOTO CHMBOIIA Ha expani. Koj cumBona suntyerses 3 Gydepa knasiaryps, sxmo x Gydep
TOPOKHiif, TO BHKOHAHHS IPOTPaMH NPH3YTHHAETHCS | BOHA IEPEXOTUTE Y CTaH OXiKyBAHHSA
HaTHCHEHHs Kiapimi. He3anexHo Bijl 34MTaHOrO CHMBOIIA TO3HIIS TEKCTOBOTO Kypcopa B
AKTHBHOMY BikHi He 3MiHIO€ThCs. Dynxkuis noBeprac ASCII-Koz BBE[IEHOTO CHMBOJIA, SKILIO
HATHCHEHO CHMBONBHY KiaBinry, ab0 Hy/b, SKINO HATHCHEHO OXHY 3 K/IaBill KepyBaHH:,
(ynxuionansuux Kasim a6o knasimHuX koMGinauii 3 HaGopy pO3MMPEHOT KnaBiaTypH
(zuB. Tabn. 16.3). Y usoMy BHIAjKy MOTPiGHO e pa3 BUKIWKATH getch (), mob orpaMari
posumpennit ASCII-kon Kiasimi.

TIpoimocTpyemo 3acTocyBanns getch () Ha npuknani GyHKuii MoveCursor (), Aka
BiJICTeXy€ HaTHCKaHHA Ha knapimy Esc, knaeiwi crpinok i knasimi Home Ta End (Bci
immi Knasinni irHOpY:OTECA). Y pasi HATHCKAMHA HA KNaBimi cTpinok (QyHKIiA nepecyBae
TEKCTOBMH Kypcop y BilNOBiaHy MO3HIII0 aKTHBHOTO BiKHA (AKIIO AOCATHYTO MeXi BikHa,
TO pyX Kypcopa Gnokyerses). Knaimelo Home kypcop BCTARHOBIIOETECA Y JliBE BEPXHE 3Ha-
KOMicLie, a kiiaBiluel0 End — B OCTAHHIO NO3MLIIO BikHa. Y pasi HaTHcKauHA Ha Esc (yHKuis
ToBepTae 0, AKIIO HATHCHEHO KJABINIY NepeMillleHds Kypcopa, To (yHkuia moseprae 1,
SIKIO XK HATHCHEHO iHITy KIaBinry, T0 MoveCursor () moBeprae -1.
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#include <conio.h>
#define Esc 0xlb
int MoveCursor (void)

int key, x, y;
int winw, winh;
struct text_info win;

key =getch{);

7* ASCII-xom xnasimi Esc */

/* posmipn sixma */
/* crpyxrypa napamerpie Bikna

/* suuryssmms Koy xmasimi

*/
*/

if (key==Esc) return 0;
else if (key!=0) return -1;
gettextinfo(swin); /* BuaHAueHHA napameTpip akTuBHOro BikHa */
winw=win.winright-win.winleft+l;
winh =win.winbottom-win.wintop+1;
x=win.curx; y=win.cury;
switch (key=getch(})) {

/* uaTucmeno Esc */
/* navmcreno cumsoneHY WiaBimy */

/* mupuxa sixua */
/* Bucora Bikma */
/* norouni xoopauHaTH Xypcopa */
/% 3uMTYBaMHR POIWHPEHOTO KoAy Xnamimi */

case 77: if (x<winw) x++; break; /* wamucheno — */
case 80: if (y<winh) y++; break; /* narucneno 1 */
case 75: if (x>1) x--; break; /* wamucheno « */
case 72: if (y>1) y--; break; /* uavucueno T */
case 71: x=1; y=1; break: /* uarucueno xknapimy Home */
case 79: x=winw; y=winh; break; /* nmavucuedo End */

default: return =-1;
}

gotoxy({x,y): .
return 1;

/* marTucHeso immy wnasimy xepymamwa */

/* nepeeceuun xypcopa B oy nosuuin */

DyHKmis .
int ungetch (int symb);

32HOCHTS (TTOBEPTac) 3a7aHui cumBon symb Gesnocepennso y Oytep wrasiatypn. Hactymma
onepailid 3YMTYBAHHA JaHuX BBeTe el CHMBOI nepminM. IToBepTaTH MOKHA TUIBKH OfHE
CHMBOII, 3 [IOBTOPHO 3BEPTATHCE 10 ungetch() TiMbKH T, KOMK MONEPEAHiH NOBEPHENHIT
CHMBOJ 3MTaHO 3 Gydepa Kiasiarypn. 32 yMOBH YCHIHOTO BUKOHAHHS 3Ha4eHAAM By HKUiT
ungetch() € KOA MOBEPHEHOrO CHMBOAA, AKIIO X 3a(hiKCOBAHO NOMHIKY, TO — EOF.

@ynxuia kbhit(). In QynKuis nepepipsc, 4 BiaGyBanoch HATHCKAHHA Ha KNaBim,
TouHile, 4u € B Gydepi kiapiaTyps HezumTasi cuMBosH. [TpoToTam if Takemii:

int kbhit (void):

DyHKUis NOBEPTAE HYITh, AKIMO Gydep KIABIaTyPH NOPOKHIH, TA HEHYIBOBE SHAYEHHS, AKNIO
B Oydepi € Axics cumpoim. Bin ycix inmpx yRKuiit sBepranms 1o KnaBiaTypu kbhit ()
BIAPISHACTLCA THM, IO HE 3YTTHHAC PHKOHAHHA POrPaMH, He OYIKye HATHCKAHHS Ha Kiapiun
Ta HE 39UTYE CHMBOJIB 3 Oydepa KnasiaTypH.




[image: image349.png]Buxopuerosyrouu ¢yHKII0 kbhit (), MOXHE 3a63NeYNTH UMKIIYAE BHKOHAHHS MO
TpiGHHX Mii, HOKK He Gyie HaTHCHEeHO KOBiNbHY aGo 3afaHy Knapiury:

/* Dpmeman mMxny, WO IABEPUYETRGR, KONH HaTHCHERO SKYCs Kiasiuy */

o {

I /* mii, mo BuKOMyoTLCA uUmKniuHO */
} while (!kbhit()):

Y sanucauiit HIk4e GYHKUIT ClearKeyBuffer () dymimiin kbhit() BukopHCTaHO
JUIA OYMILeHHA (CKHIaHHA) Gydepa kiasiarypu.

/* @ymsnis crupamus 6ydepa xnamiaTypm */

void ClearReyBuffer (void)

while (Xbhit()} /* noxu B Gydepi knapiaTypu € cumsonn */
getch(); /* auuryemo ix */

Dynkuii BBeleHAA NaHNHX 3 Bilo6pakennam Ha expani. HacTynui tpn Qymxmii:
getche(), cgets() Ta cscanf() 3AIACHIONTH BBGACHHS NaHWX 3 KIABIATYDH T4 BIATBO-
PIOIOTE Ha eKpaHi BBEXCHI CHMBONY. BinoGpaXeHHA 3UHTAHHX CHMBONIB 3MIACHIOETHCA B
MEXaX aKTHBHOTO BiKHa, OYMHAIOMH Bifl NOTouHOT MoskLii kypcopa. Buxopuctosyiorses
aTpubyTH (XO/ILOPH), BCTAKOBNEHI A JAHOTO BIKHA OCTAKHIMH. ,

Dyuxuin

int getche (void);

€ aHaJloroM onucanoi Brme QyHknii getch(), ane xojatkoso peanizye BimoGpaxesHs
BBEICHOr0 CHMBONA (T. 3B. €x0-dpyk). SIKIO HATHCHEHO KNaBilly Enter, TO BBOAMTHCA
CHMBOJ “IIOBEPHEHNA KaPETKH™ '\r', TOMY Kypcop MepeBOHTLCA Ha TIOYATOK AaHOTO (a
HE HACTYMHOTO) PAAKA. Y BUNAAKY HATHCKAHHA Ha KIIaBillry kepynauus a60 GyHKIUioNanbHY
KIABilry Ha eKpaH BUBOZMTECH CHMBON NPoGiny (Tak BifgoOpakacTbes 3HMTAHMIA CHMBOJ 3
xomom 0), a HacTymHuil BHKIMK QYHKI getche () BiHOOpakae Ha €KpaHi CHMBOI, KO&
AKOTO nopiBHIoE posmmperoMy ASCII-kofly HaTHCHeHoT knabimi. TekcToBHIi Kypcop micas
BBEJICHHS BCTRHOBIIOETBCA 33 BiAOGPAKEHHM CHMBOIOM.
Konconbre BBEICHHS CHMBONBRIX PAAKIE BHKOHY€E DyHKIiA

char* cgets (char* buf);

SIKa 3AMHCY€E BBEACHHH 3 KIABIaTypH pANOK CHMBOJIB Y JIAHKY ONePATHBHOT am’' AT, azpecy
TIOaTKY AK0i 3a/ia€ BKasiBMiK buf. [lepuwii npa Gaiitn Gydepa buf BHKOPHCTOBYIOTHCS ANS
36epexennd apaMeTpis pamka. Y buf([0] mepex BHIUIMKOM (QyHKUIi TpeGa 3aHecTH 3Ha-
ueHns, Ake OOMExyBaTHME LOBKHHY BBENCHOTO PAMKA (3 ypaxyBanusMm Gaiita 11a '\0').
Y buf(1] micss 3apepleHsA BeAeHEs Gyae 3aMHCAHO PealbHy JOBKUHY BBEIEHONO PAKa
{6e3 "\0"). CuMBONK pAaKa 3aHOCATECA B Gydep, modnmaoy 3 enemenTa buf (2], Mox-
Ha BBECTH He Ginblle, HiX buf([0]-1 CHMBONIB, Y KiHEllb BBEACHOIO PIKA ABTOMATHIHO




[image: image350.png]sanHcyeTsea *\0'. TIpoliec BBCACHHA PANKA 3aBEpUye HATMCKAHAA Ha kimapiuwy Enter.
TeKCTOBHI KypCOp SAHIIACTLCS 33 OCTAHHIM BIITBOPEHMM Ha eKPaHi CHMBOIOM. 32 yMOBH
YCHIMIHOTO BUKOKAHHS (byHKIIA NOBEPTAC BKA3IBHUK HA NEPIIHiA CHMBON BBENIGHOTO PAAIKE,
10610 agpecy buf+2, a B pasi NOMHAKH — NULL.

DyHKUiA cgets () HE TUIbKM BiNOGPakae BBEACHHH PANOK ¥ MEXKAX AKTHBHOTO BIKHE,
BUKOPHCTOBYIOUH TIOTOUHI KONIBODH, 27Ie # Ma€ PAN IOAATKOBMX MOXIHBOCTEH NOPIBHANO 3
$yHK1i€I0 BUCOKOPIiBHEBOTO TIOTOKOOPIEHTOBAHOIO BBEACHHA gets():

+ MOXHa BBOOMTH 3 KIABiaTypH PAAKHM, IO MicTATh 10 254-x chMponie (6ydepusosane
BBeJICHHS 00MeXye JOBKUHY pAIKa 127-Ma CHMBONAMH);

« 33[aHHA MAKCHMATBHOI IOBKHHH PAARA B buf [0] TAPAHTYE 3AXHCT BiX BREACHHS HaI-
JIMIIKOBHX CHMBOJIB;

 Bifpasy mic/is BBETICHHA BIIOMOKO € NOBXHHA PAIKA;

* KYpCOop 3aNMIIAETLCA 33 OCTAHHMIM CHMBOAOM BBEJEHOTO PANKA.

Hagezena aani yBEKuis InputString() 3aBOCHTS Y 3aiaHy JUIAHKY (1aM’STi BBEICHNI
3 K/IABIiaTyPH PAIOK CHMBOIIB, BiIOGPaXaiouH f0To B AKTHBHOMY BikHi. Ilapamerp size
oBMexye POIMIp PAIKa BBCACHHA, 3 BKA3IBHHK len 3a/la€ apecy, 3a AKOIO 3alHCYETHCA
PpeasbHa J(OBKHHA BBEISHOTO PAAKA.

/* &yEEUlS KOHCONSHOTO DREJEHHA CIMEONLHOTO DARKA */

char * InputString (char * atbuf, int maxlen, int * len)
{

*stbuf =maxlen+l; /* obuemenns mosmmuu */
cgets{stbuf);
*len = *(stbuf+l); /* noexusa BBeneHoro pamxa */
return stbuf+2; /* nowarox eseneHoro pamka */
}
Dynxuis
int cscanf (const char* format, ... ):

BHKOHY€e JOPMATHE BBEJCHHA [aHMX 3 BINOGPAKEHHM 3UMTAHUX 3 KIABIATYPH CHMBONIR
Y aKTHBHOMY BikHi. 3a ¢GOpMATHUMH NEPETBOPEHHAMH NaHHX cscanf{) € NOBHHM aHa-
JoroM ¢yHxuii BECOKOpiBHEBOTO BBEAEHHA scanf (). Bonnodac cscanf() He 3aificHioe
BHYTPIIIHEOi Gydeprsanii i onpalboBye Koxen CUMBOJ Bifipay MiC/s HATHCKAHHSA Ha Horo
KiaBiuty. BBefeHAR 3aBePIIYETHCA, KOIH 39MTAHO TI0NE AHHUX, IO BiANOBiAAe OCTaHHIH
cnemudikauii popmary, a6o Ko BBEACHO HEKOPEKTHHHA Ju1a 3a/anol crietmdikanii cumBon,
Ticn1s 0CTAHHBOTO MO/ JAHKUX MOXKHA BBECTH AOBILHUN CHMBON-PO3RLNBHHK (HE 0608’ 43~
KOBO HATHCKATH Ha Enter). Llei cuMBon BinoGpakaeTbes Ha eKpaHi, a HOTO Kol TOBEPTAETECA
y Oydep knasiatypy. Skimio B npolieci BBSAeHHA OKPEMi NONS JAHAX BiLOKPEMIIIOIOTECA
HATHCKaHHAM Ha Knasiury Enter (ab0 Li€io KNaBilIelo 3aBePUIYETECA BBEACHHA IAHKX), TO
TEKCTOBHH Kypcop NEepeBofMTECs Ha NOYATOK NOTOYHOrO (He HACTYMHOTO) PARKA, iHaKkme
KYPCOP BCTAHORMIOETLCA 33 OCTAHHIM BIATBOPEHMM CHMBONOM. PYRKIIA OBEPTAE KUTBKICTH
YCTHIIHO BBEACHHX | 3aTMCAKMX Y TaM’STh JaHHX.
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BukopHcTaiHs MAGT-KIABiW: RightShift, LeftShift, A, Ctrl i IepeMHKANBHMX Kiasin:
NumLock, ScroliLock, CapsLock, Insert — ix COLTbHO HA3HBAIOTE KIaBilTaMu-MomIikaTopamm —
PO3WHPIOE GYHKIIOHANEHI MONUTHBOCTI OCHOBHHX KIaBi.

Kax 1i BUKOPHUCTORYIOTE AK TPHIEPHY KNABILLLY, CRIKCYION BKNIOHEHHA 360 BUKMIOEHHA PEXUMY

EI Xoua knagiwa /nsert HanexuTb OO knasiw 3 poalwmnpeHmin ASClI-konamu, B GaraThox sunag-
BCTAaBNAHHA.

InopManiro Npo NOTOTHHH CTAH MIMPT- TA MEPEMUKANLHAX KB, 2 TAKOK KMaBinli
Insert MOXHa OTpuMaTH 3 o6nacti Janux BIOS, 34HTYI09H 3HANEHHA JABOX NMOCITIBOBRIX
Galitis 32 agpecamp 0000:0417h Ta 0000:0418h (Tabn. 16.5). Oxpemi Gitn nux Gaiitis
3MIHIOIOTBCS, KOIH BiiGYBETECA HATHCKAHHA 260 BiMTyCKanHA BIAMOBIMHIX KiaBim. s
THIHMKALI] CTAHY KOXHOT 3 Shiff-K/IaBill BUABOXHTLCS OMH GiT, AKHH BCTAHOBOETECA B 1, KOJH
KaBilly HATACHEHO, | CKAAAETLCA B 0, KOIH KIaBilty BiZNYywIeHo. 3a KOXKHOIO 3 TPHTEPHIX
wnaeim: Numbock, ScrofiLock, CapsLock Ta Insert 3aKpitileHo no IBa GiTH, IO MaloTh Ofl-
‘HaKoBi HomepH B 0Gox GaiiTax cioBa crany kinapim. 3naueHNs 6iris Gaiita, posramosaHoro
3a afpecolo 0:0418h 3MIHIOIOTECA HA NPOTHAEKHI NIPH KOKHOMY HATHCKAHHI Ta KOWKHOMY
Bianyckaumi Binnosigroi knasiwi (Gikcyersed cran “Harncueno” abo “Binnymeno”). 3na-
ueHHs OITiB MoiofmIoro GafiTa ClIOBa CTaHy KIABilll SMIHIOIOTECH Y MOMEHT HATHCKAHHS
Kapimi ((ixcyerses cran “Bruozeno™ aGo “Bukimodeno”).

Tabnuus 16.5
CrpyxTypa BIOS-cnosa crany knasiw-moandikaropis
Baiir 3a anpecoio 0000:0417h Kaiit 34 agpecoso 0000:0418h
H&::p Mpu3zuayenus H:#‘ep THpusHadeHHs
0 Harvicrero npasy knasimy Shift 0 Hatwcreso nisy xuasity Cird
1 Hamucueno nisy Knasiwy Shift 1 Hartncuero nisy knasimy At
2 Harvcreno oy 3 knasim Cirf 2 Harucuero xasimy SysReg
3 HaTucHeHo onHy 3 kiasim Al 3 BRIIOUEHO KnaBimy Pause
4 BromoueHo knasily ScrofiLock 4 Harricheso knaily ScrofiLock
5 Biomogero kmasimy NumLock 5 HatncHero xnasimy Numlock
6 Binioqeno kiasimy Capstock 6 Harwcyeno xnasimry Capstock
7 Bronioueno kiapinry Jnsert 7 Hamicrero wiasimty insert

TTpoimocTpyemo 3BepTarHs 0 CII0BA CTARY KIABilI-MONHGIKATOPIB NPHKIAKOM GYHKLIT
RightCtrlDown ()}, AKa NepeBipae, UM HATHCHEHO MPaBy Kasiy Ctr. lnaukatopom Ha-
THCKaHHA KIaBili ciyrye 1 y apyroMy Giti Galita, mo Mae anpecy 0:0417h, 33 yMORH, o
HaliMonoaLmii GiT HacTyoHoro GaiiTa nopiBHIOE O (TOGTO He HaTHCHEHO JiBy Kagimy Ctr).
DyHKLIA TOBEPTAE 3HAUESHHA 1, AKIUO B MOMEHT MepeBipky HATHCHEHO NIpaBy KiaBimy Ctr,
i 3HageHHA 0, AKIIO KIABINIY He HATHCHEHO.
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#include <dos.h>

int RightCtrlDown (void)
{

unsigned char far* kstat_bytel= /* ampeca wmonoamoro Gaurra */
{unsigned char far *)MK _FP(0x0, 0x0417);
unsigned char far * kstat_byte2 =kstat_bytel+l; /* appeca crapmoro

Gafira cnosa crany xmaeim */
return (kstat_bytel & 0x4) && !(kstat_byte2 & 0xl1);

AHaniz cTaHy WHQT- T2 MepeMEKAILHEX KIABI PO3UIMPIOE MOXIHBOCTI MOAO Ke-

PyBaHHA POGOTOIO NPOTPaMH, 30KpeMa ac 3MOTY CTBOPIOBATH BiacHi KoMOiHawii x1aBim
TIEBHOTO NPH3HAYEHHA.

IEI 3anuTaHHA Ta 3aBAAHHA ANA CAMOKOHTPOTIO

1. SIxe npu3naYeHHs (YHKLUIH, OrONOWERHX y 3aroN0OBHOMY (ailmi <conio.h>? Y Hamexars
BOHH JI0 CTaHAAPTH30BAHHX (yHKLiit Mosu C?

2. ki TekcTOBI peXHMH MIZTPEMYIOTh Bineoanantepn VGA/SVGA? Sk 3MiHHTH TeKCTOBHI
PexHM Ha iHMEH?

3. Axi gyHxuii 1a10TE 3MOTY KEPYBATH KOTLOPOM CHMBOIIB, 10 BHBOBATCA Ha ekpa? Hapenite

TIpHKIa] 3BEPTAHHAS 0 LIEX QYHKIIiH, Y pe3yiLTaTi AKOTO BUBEACHHA TERCTY Gymie BHKOHYBa-
THCH 3ENICHIM KONBOPOM Ha Ginomy dowi.

4. 1llo Ba3upaioTh TekcToBRM BikHOM? STka dynkuis Bimxpupae Bikno? llio BinGysaeTeca B
Pe3YMETATi BIAKPHTTA TEKCTOBOTO BikHa?

5. SIK uaMamoBaTH paMKy BikHa?

6. SIKi XapaKTEPUCTHKA MOTOYHOTO TEKCTOBOTO PEXHMY MOKHA CTPHMATH depe3 yHKuUio
gettextinfo()? Ilo e mapameTpoM JaHOT GyHKLIT?

7. Sk 36eperTy, a HOTiM Bi\HOBHTH TEKCTOBE BikHO? i cTac aKTHBHHMM BiAHORNEHE BiKHO?
8. Illo Bukonye ¢pyHKnia putch()? Ynm BoHa BipisHAeTbea BiA dynkuil putchar()?

9. Ski dyHKUii NpH3HAYeH] WIT BUBEAEHHA TEKCTOBHX HOBIIOMICHD B AKTHBHOMY BikHi £KpaHa?
Y 4omy ix ocobnuBocTi?

10. 3a 7onoMoToro AKHX dyHILiH MOXHA KepyBaTH HONINEIO i HOPMOIO TEKCTOROTO Kypeopa?

11. Ha sixi rpynu noAifioTes KBl KNaBiaTypH NepcoHankHoro komn'orepa? fxe npusua-
9eHHA KOXHOI 3 KNaBilIHAX rpyn?

12. 11l BinByBaeThcA y pasi HATHCKAHHA HA OHY i3 CHMBOREHHX maslm‘? 3 4Oro CKIANAeTsCA
BIOS-kox, cHMBONBHIX KIaBit?

13. Lo 3anucyeThea y Gydep KnaBiaTypH B pasi HATHCKAHHA HA OJHY 3 KIABill KEPYBAHHA 4H
ynxuionansEux knasim? 3 oro cknagaeTsca BIOS-kon mux knapimr?

14. SIx oTpHMATR KOX HATHCHEHOT KJIABILI KepyBarHA 460 dyHKitionanproi kasiwi? Hamumis
(parmeHT nporpamu, AKHiA peasisye epeBipKy, YN HATHCHEHO QYHKUIORANBHY Kiapiury F17?




[image: image353.png]15. Hmkde MoZiaHo B2 BapiaiTH OTepaTopa IMKITY, B SKOMY BHKOHYIOTECR TIEBHI 3ajaHi Jif i
aHani3yeThes KOX HATHCHEeHO! Kiapimi. SIky NPHEUHNOBY BiAMIBHICTS y peanisanilo Aifi Tima
LEKITY BHECAO 3BEPTanHy 1o GyrKuil kbhit ()?

1) do ¢ 2) do {
s « s /* sapani gii */ « o o /* sapami aii */
key = getch(}; if (kbhit(}) {
. /* aii, mo sanemare key = getch():
8in warncHenoi xnapimi */ . . /* nemuigii */
} while (key!=Esc); }

} while (key!=Esc);

16. Y nporpami orofioLeHo Macks i BKasiBHUK:
char inst(200], *ps=inst;

Ta BUKOHAHO NIPHCBOCHHS i 3BEPTAHHA 40 QYHKIN:
“ps=50;
ps=cgets{inst};
SIK 3aMOBHATBCA MACHB inst, IKIO 3 KITaBiaTypH Gyie BBEACHO ClIOBO Kinets? fkum Gyne
3Ha49eHHA inst(1]? Yn SMIHHTECA 3HAaYCHHA BKA3iBHHKA ps?
17. Jins BBENCHHA 3HAYCHD ABOX ULIOYHCAOBUX 3MIHHHX x1 Ta %2 Y MpOrpaMi BUKOPHCTaHO
dyukuio
cscanf( "¥d%d”, &xl, &x2);
Uy MOXHA 3HAUYEHAA [IHX 3MIFHHX BBECTA TAK:
28_50_
(ne 3HaKOM _ Mo3HadeHo cuMBOn Npobiny), To6To Ges HatHCKaHHA Ha Enter?

. Sx GyayTs BinoGpaxeHi Ha ekpaHi BBeJieHi AaHi, AKIIO THC/IA KONHOIO 3 HUX HATHCKATH Kla-
simy Enter?

18. SAxi xnapimri HA3HBAKOTE TPUrepHEMA? 5K MOKEA Ai3HATHCH, YH BIUTIONEHO KIABImY inser?

3anporpamyiite HaBegeHi Hyx4e 3aaadi, BUKOPUCTOBRYIOUM PyHKUT
KOHCONBHOIO BBOAEHHA Ta BIAOGPAXEHHA TEKCTOBUX AAHUX

19.Y npasiit HKHii vacTHHi ekpara cHOPMYBATH TEKCTOBE BIKHO, 0TOUCHE paMKow. Busectn
Y BikH{ KOPOTKY iH(OpMALII0 MPO 3MICT BPOrpaMH Ta if aBTopa. PAAKNM TeKCTy BOBHHAI GyTH
BiNUERTPOBAHI Y BiKHI 10 TOPH3OHTAI T4 NO BEPTHKATI.

20. 3 K1aBiaTypH BBECTH NOCIIAOBHICTE CHMBONLHUX PAAKIB, Bi0GPa3HBIIH iX PisHUME KOTEOPaMH
'Y BUIKPHTOMY TEKCTOBOMY BikHi. OpraHisysaru pellaryBaHHs BBE/IEHOTO TCKCTY, BUKOPUCTOBYIOUH
xnasimi Delete Ta Inserf: npu HaTHCKaHHi Ka Delete NOTOMHRIL PAMOK BiKHA BUTHPAETECA,
2 M AATUCKAHHI Ha /nserf Y MOSHUIL POIMIMICHHA Kypcopa BCTABIACTLCA BiNbHAH pAROK
Jna speneni. [lepeMillieHEAM KYPCOpa KEPYBATH 3a IOTIOMOTOI0 KNaBinl CTPiIoK.
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RWPEKTUBU NPEMPOLECOPA

Y usomy posainl:

O Mpu3nadenHs AUPEKTUE Apenpouecopa

o

Avpektusa npyeaHanHn Tekctoanx daitnie #include

O Jvpektuen Makposamik #define Ta #undef: TEKCTOBI MAKPOMiACTAHOBKY,
0COBNMBOCTI MAKPOCiB 3 NapaMeTpamMu, BUKOPUCTaHHA onepauin # Ta ¥4 ans
POSILMPEHHST MOXKITUBOCTEN MAKPORIICTAHOBOK

O Opranizauin yMopHOT koMminaufi — aupextnen: #1f, #else, #elif, #endif
Ta #ifdef/#ifndef, onepauin defined

Q Bbygosawi Makpocw: __LINE__, __FILE__, __DATE__, __TIME _,
_..STDC_

D Mepemsag peaynstatia NPeNpOLECOPHATO ONPALBAHHS NPOTPaMN
Q Donomixui gupexTuen: #line, #errox, #pragma

KpiM BiIOMHX BXe AMPEKTHB npenponecopa #include Ta #define, IO BHKODHC-
TOBYIOTbCA MPAKTHYHO B YCiX MporpaMax, Mosa C MATPHMYe AL iHIUMX AHPEKTHB,
SIKi TEX NPHIHATCH] VI KEPYBAHHS TPOUECOM NPEnpOyECysanis, ToGTO MONCPEAHBOTO
ONPAUIOBAHEA TEKCTY IPOTPaMH.
Hpenpoyecop — ue crieniansHa Mporpama, IO OIPaNBOBYE TekCTORMH daitn C-mporpa-
MW Iepell KoMIinsuiero. Bin BxoAHTS Ak 060’ 13K0BHIt KOMIOKEHT [0 CKIATY KOMIIIATOPa
i/a6o cepenopHia nmporpaMyBanHs MokH C. PesymsraroM poGoTH Npenponecopa € roToBHii
O KOMIHNAUIT TEKCT NpOrpaMH, B AKOMY pealizoBaHi Bei 3aani AupexTuBy (incTpyKuii)
TIONEPEAHBOTO OTIPAIIOBAHHSA TIPOTPAMHY,
HaitqacTinie Ha eTani npenponecyBansis BUKOHYIOTBCS Taki mii:
1) BKUTIOYEHHA IO CKJIAKY TIPOFPAMH TEKCTIB 3i 3aiakvX (afiis;
2) BUIIYSEHHR 3 TEKCTY NPOTPaMit THX JACTHR, SKi HE IOBHHHI KOMITUTNOBATHCE Y IAKIH pea-
nizauii {YMOBHa KOMITIIAUI);
3) 3amina B nporpaMi MakpoiMeH Ha 3allaHi BUpasH (TEKCTH) iICTAHOBKH;
4) peanisaili MAKPOIACTAHOBOK (MAKPOCIB) 3 IApaMeTPaMH.
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#define $elif ¥else #endif #erxor #if
#1lfdef #ifndef #include #line #pragma #undef

Tlepm HiX pO3MIARYTH NPABIIA T3 0COOIABOCT] 3aCTOCYBAHHS NEPETISEHIX AHPEKTHB,
HArafacMo, MO KOYKHA IMPEKTHBA NPENPOIECOPa JAMHCYETLCA B OKPEMOMY DAIKY, TIEPILHM
CAMBOJIOM KOTO € 3HaK #. ITiC/A AMPEKTHB 3HAK ; He CTABUTBCA.

17.1. Anpextuea BknioveHHA #include

JlupextuBa #include NPH3HAYCHA NS MPUETHAHHS 4O NPOrPaMU TEKCTOBOIO daii-
112, iv’'a AKOTO 33/a€THCA B Wikl AUpexTiBi (Taxuii Gailn HA3HBAIOTE ailIoM EKMOYEHNA).
Teker 3 ¢aiina Berasndersea B MporpaMy B ToMy Micui, ¢ 6yna 3ammMcaHa AMPeKTHBA
#include. [iupextuea fonyckac B Gopmu 3anucy iMeH daitnis:

#include <ima_gpaina> /* im's B xyroBmx mymxax */

#include “im'A_gaina” /* iw's B nanxax */

dopma 3anHCy iMeHi ailna BusHavae, ne BiaGyBaTuMeThea foro mouryk. SKmo iv'x
taiina 3amucane B KYTOBHX AYXKKaX, TO TakHii daiin noeunen 3GepiraTies y cneuiansHoMy
KaTanosi cepeoBHIla porpaMyBaihs (a7 Borland C ue xatamor INCLUDE) a6o B iHmomy
BH3HA9EHOMY [J/IS KOMIIIIATOpA KaTanosi. SIKio x iM’s daiiia 305a€ThCA B JIANKAX, TO GUtb-
MHCTH KOMIIIYTOPIB PO3TOIMHAIOTH HOUTYK TAKOro (haiila 3 NOTOYIHOrO SKTHBHOTO KATANOTA.
SIxuo aiin TaM He 3HARNCHO, TO MOIFYK NPOROBKYETECS Y KATAIO31, IO BiANOBiae BapiaHTy
KYTOBHX JYXOK. 30e6iIbIOr0 B KyTOBHX XYXKKaX BKA3YIOTh IMCHA CTAHAAPTHHX 3arONOBHIX
¢aiini GiGmioreanux QyHKIGN, a B JIANMKAX — iMEHA KOpUCTYBaubkHX daiinis, AKi MOBHHHI
GyTH npuennani A0 Jaroi nmporpamu. IIpote ue He € 0608 A3KORUM MPABHIIOM.

Ipakruka GopmysaHHs BracKKX $aiiiB BKIOYCHHA MIHPOKO 3aCTOCOBYETHCA B

m uporpaMysassi Mook C, HacaMIiepen y pasi cTBopeHEs GaraTodalinoemx mporpam.
Haifyactiwe 8 3aronosni Gafinmn *.h BrHOCATS NpoTOTYNM GyRKUIH, AGIOHY CTPYK-
TYp, OTONOLICHHSA KOPHCTYBAKBKAX THIIB, BU3HAYCHAS Makpocie Tomo. Chopmorasi
3arofopHi Gaiiny MiAKNIGAOTE A0 KOKHOIO MpOTpaMHOre daiima, wo Aae 3Mory
ABTOHOMHO KOMITUTIOBATH KOKEH 3 nporpamunx datiie, JOLINMEHO TaKOM CTBOPIOBATH
aiiny BrmOUEHN, B AKi 3anACyBaTH RIacHi Habopu QyHKiH, 06’ eaHani 32 NeBHUM
npuIHaueHHAM (Hanpukian, #abip BracHuX YKLl NS BBEACHHA JAHHX 3 Kiasi-
aTypH =au Habip gymkuiit, npussadenwx ans Kepyeansa “vumkoio”), Toai oxuieto
JMPEKTHBOK #include Ui GyHKNIT MoxcHa Gyne MiXKIMOTHTH O KOXHOI Iporpamu,
JIe BOHH BHKOPHCTOBYIOTCA.

Daltiny, o NPHEAHYIOTLCS IUPEKTHBOIO $#include, MOXKYTE MICTHTH B CBOEMY TEKCTI
iHmi mapexTHBH #include. 3rigHo 3i cTanzapToM C-89 KOMITLIATOPH NOBUEHI MIATPHMYBATH
HE MeHIIe, Hix 8 piBHIB BK/IZCHHS, a 3rIIAO 3 HOBHM CTAHAAPTOM — NIOHAK 15 piBHiB.
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Jupexryra npenponecopa #define BHKOHYE 3aNaHi 3aMiHM (Maxponidcmanoexu) B
TEKCTi MPOrpaMH, ix HA3HBAKTE TAKOK MaKpoposuupennsmu abo maxposaminami. OCHO-
BHHM NpH3HaYeHHAM #define € CTBOPEHHS IMEHOBAHMX KOHCTAaHT (MAKPOKOHCTART) i
GYHKUIOHATEHUX MAKPOBU3HATEHE (MAKPOCis) 3 MapaMeTpamMu.

17.2.1. TekcToBi MakponiacTaHOBKU

JUnsi BHKOHAHHSA 3alaHHX MAKpPO3aMiH Y TEKCTi MPOrpaMH BUKOPHCTOBYIOTH IUPEKTHBY
#define, M0 Mac TaKy dopmy:

#define iM’a_maxpoca mexcm_saminu

Im’a MaKpoca 3AMHCYETHCA 3a MPABHNAMA 3aTHCY ineHTHIKATODIB i 3anae NekceMy
WPOTPaMH, Ak Mae Oy TH 3aMiHCHA BKA3aHUM Jani mexcmonm_saminu. Mix iMeHeM Makpoca
T4 TEKCTOM MAKPONiACTAHOBKH MOKE CTOSTH AOBIIBHA KITBKICTb CHMBOJIB ripoGiny. Kinens
TEKCTY 3aMiRH 38/1a€ CHMBOJ KiHIS PA/IKa.

Xoua iM'n Makpoca moxe Gyt Josinbhum iaeHTUdiKaTopom, NporpamicTh 3pebinbworo 3a-
m CTOCOBYIOTh B iMEHAX MAKPOCIB 3aronoBHi FITepy, WoG ¥ TEKCTI NPorpamu BPI3HUTY X 3-MOMIX
3BUYHARHUX IMEH.

V HammX MporpaMax HEOTHOPA3OBO BMKOPHCTOBYBAaJNlach AMpeKTHBA #define midA
CTBOpeHH iMEHOBaHIX KOHCTAHT. Haseemo we onun nprknaa. Hexaii orosiome s MacHBin
¥ Gporpami 3pofienc 3 BUKOPUCTARHAM MAKPOKOHCTAHTH MAXSIZE:

#define MAXSIZE 200
int inarr[MAXSIZE},
newarr [2*MAXSIZE+50];
double matr{MAXSIZE/4][MAXSIZE/2];

Tlicns IIpenpouEecopHONo ONpPAIOBAHHS NPOTPaMH 1ii OrolouIeHHs GyyTs TAKHMH:
int inarr[2001],
newarr[2*200+50};
double matr[200/4]([200/2]:

'Y pasi noTpeOH TOCTATHEO JIHILE 3MIHWTH 3HAYCHHSA KOHCTAHTH B AMPEKTHBI #define, mob
BINTIOBIIHO 3MIHMITHCH PO3MIPH BCIX MACHBIB JAHOTO OTONOUICHHA.
Y TEKCTaX MAKDOMiACTAHOBOK MOYHA BHKOPHCTOBYBATH iMEHa MAKPOCIB, BU3HAYEHHX
pailre, HAPHKIAL:
#define MIN 15
#define MAX 20*MIN
#define RANGE (MAX-MIN}




[image: image357.png]1l1e pas nimxpecmmo, mo #define BHKOHYE MPOCTY 3aMiHY 3a1aHOIO ineHTHGikaTOpa
'BKA3aHHM TEKCTOM. ToMy B TEKCTi NiZICTAHOBKH MOKHA 3AIHCATH YACTAHY ONEPATOPA Ui HABITH
rpymy oneparopie. [IpAITycTHMO, IO B IPOrpaMi 4aCTO JOBOTMTLCA BUCBITIIOBATH NOBLAOM-
JIEHHA PO TIOMANKY Y BBEACHHX AaHHX. TONi JOLINBHO CKOPHCTATACE TAKHM MaKDOCOM:

#define ERROR MSG printf ("Henmpasunesi sximmi mani! \n")
ITicas npenpolecyBaHHA y BChOMY TEKCTi IIPOTPaMH ONEPaTop:
ERROR_MSG;

Gyne 3amiHeno BUKIHKOM DyrKuj
printf ("HenpasunbHi Bximmi maki! \n"):

'Y pasi JOBI¥X TEKCTIB 3aMiHK OHOTO PAAKA Juit 3amMcy #define Moxe GyT 3amaio.
JI03B0MECHO NPONORIKYBATH TEKCT 3aMiHH B HACTYITHOMY PAAIKY — 1A IbOTO NOTEPEHII PANOK
Tpea 3aKiHYMTH CHMBOMOM JTiBOI KOCOI puckn. Hasenemo npemwian:

#define ERR_MSG_LONG printf ("\t\t Henpapuneni exiami mani! \
\n OoeTopirTh, 6GyAb-nacka, BBeOeHHs: ")

TpeGa BpaxoByBari, wo Bei cMBoIH NpobiTy, 3anucani Nepea KOCOI0 PHCKOIO 1 HA MOYATKY
PAIKA (PONOBXEHHA, GyRyTh BITIOUEHI B TEKCT MiICTAHOBKH.

17.2.2. Makpocu 3 napameTpamun

Makpocu 3 mapaMeTpaMu, AKi HAIUBAIOTE TAKOK (YRKYIOHATLHUMY MAKPOBUIHA-

uennamu aGo MPOCTO MaKpocamu, MU BXe posTisgany B poadini 4. Haragaemo ix ocxoBHi
BIACTHBOCTI.

Maxpocu 3 mapamMeTpaMu JAKOTh 3MOI'Y 3AiHCHIOBATH MAKpOIiACTAHOBKY, NOAIGHi A0
BrKiB yriuiit. DopMabHi napameTpy, BKa3aHi B CHCKY #define, MiA 9ac mpenpo-
LeCYBAHHA 3aMiHI0IOTHCA aKTHIHHMI BHPa3aMH, 33JaHUMR B 3BEPTaHHI 0 MAKPOCa.

CHHTAaKCHC MAKPOCa 3 apaMeTpaMy TakHii:

#define im’z_maxpoca(crucox napamempia) eupas_Omn_saminu

Misx iMereM makpoca i JIyXKKO0, 32 AKOK 3aMUCYETHCS CIHCOK MapaMeTpiB, HE NOBAHHO

GyTH cumMBonis npobiny, iHakme {crucox napamentpia) Gyne CUPUIHATHI K TIOYATOK TEKCTY
MaKpO3aMiHIL.

Hasenemo npHIa MaKkpoca, 1o BUKOHYE MiAHCCEHHA A0 Ky0a 381aHOr0 apryMeHTy:
#define CUBE(x} ((x)*{x)*(x)) /* maxpoc, mo peaniaye x’ */

Ileii Makpoc MOXHa 3aCTOCOBYBATH A4 OGUHCACHHA 3Ha4eHHs Ky6a 10BinLHOrO apudme-
THYHOro BHpasy. Hanpuxnaz: -
/* BuxopucTamia Magpoca CUBE(x) */

long numb = 50;
double z = 0.863;




[image: image358.png]printf (" Ky6 numb => %1d \n Ky6 z =»> %1.51f \n Ky6 z*numb =>"
" %l.4le \n", CUBE(numb), CUBE{z), CUBE(z*numb)};

Ha expan Gyne BHBeaeHO:
Ky6 numb => 125000

Ky6 z => 0.64274
Ky6 z*numb => 8.0342e+04

'Y BHpasi NiACTAHOBKH MAKPOCA KOXKEH 3 IIADaMETDIB i BECh Bpa3 c1ia 6paTH B IyKKH,
W06 YHHIGHYTH MOXULMBHX MOMIIOK Y BHTIAZIKAX, KOTH 8PryMEHTH BHIIHKY € BHPA3aMU
260, KOJMU cAM MAKPOC € ENCMEHTOM iHIIOTO BUpasy.

k61 BHpas MACTAHOBKM CUBE (x) OyB 3alMCaHHH TaK: (x*x*x), TO 3BEPTAHEA
CUBE(z+1)} Gyno 6 3aMiHeHe MOMIITKOBAM BUPA3OM (z+1*z+1%z+1). SIKto % onycTurh
30BHILIAI TYXKH, TO MOMHNKOBHM Gyle 3HaYeHHA BUpasy 1.0/CUBE(z), OCKINLKH pe3ynsTar
MiACTAHOBKH: 1.0/ (2z)*(z)*(z) HAacMpaBXi BAMOBiNac BHPasy (z}.

BukoHaHI MAKPOMIACTAHOBKH MOXHA 10GaunTH B daitni pesynsraris NpenpoLecyBakHA,
TIMTaHHA CTBOPEHHA T2 MEPENIAAY TaKOro (ail1a posratemo B naparpadi 17.5. ¥ nabene-
HOMY Tam IPHXIAJ] IPOLUIFOCTPOBAHO ASKibKa peanisanii AMpexTHsH #define.

Ockinbkn AMpeKTHBa #define TIPHIHAYEHA /IS BHKOHAHHA TCKCTOBHX MiACTAHOBOK,
TO MOMKHA CTBOPHTH i Takuii Makpoc: B

#define FUN(f,arg) f(arg) /* maxpoc, mo BuKnMKac ymKuilo */
0O fIa€ IMOTY PeANi3yBaTH 3BEPTAHHA [0 pisHUX dyaKuii. Bupas:

FUN(sin,x/3) + FUN(log, x~0.54) + FUN(sqrt, 2*x)
Ha eTani npenpouecynsanns Gyae 3aMileHo BupaloM:

sin(x/3) + log(x-0.54) + aqrt(2*x)

S Bke 3a3HAYANOCH, MAKPOCH 3 NapaMETPaMu HaragyloTs Gyukuil. Ix sacto Buxo-
PHCTOBYIOTH caMe JULA 3aMinH Qynkuilt. Lle nae api icrotni nepepary. Ilo-nepuwe, makpoc
8OYNOBYETBCA B TINIO MPOrPaMH Ha €Tami NPENPOLeCYBaHHA, OTXKE, A 9aC BUKOHAHHA
NPOrpaMu He BHIPAYAETLCS HaC Ha NIEPEAABAHHS M2PAMETPIB i TIOBEPHEHHS JHAMEHE, AK e
BinbyBaeThcs y pasi BuKaMKy dyskuiit. To-Apyre, apryMeHTH, Mo BKA3YIOTECA Y 3BEPTaHHL
0 MAKPOCiB, MOXKYTb MATH XOBINbHUH THI. THN apryMenTiB Makpoca ONHOSACHO BUIHARAE
i THI yCHOTO BHpasy MakponiacTaHOBKY. 30xkpeMa BUpas CUBE (numb) Mae Tun long, a
BHpa3 CUBE(z) — Tun double. Bommouac Tunn napaMerpis ¢yHxmii i Ton if 3HaYeAna
3aJAI0TBCA HE3MIHHHMH B OTOJIOIUEHH] KOXHOT PyHKT.

Cotifi mam’sr7aTH, IO HEMPARKTLHIH 3alMiC BHPAsy MiACTAHOBKH TA HEKOHTPOILOBAHICTH
TIapaMeTpiB MAKpOCiB MOXYTS IIPH3BECTH IO TIOMAJIKOBHX PE3YILTATIB Y MAKPO3aMiHax,
TOMY OrONOWEHHA MAKPOCIB i 3BEpraHHA 10 HHX MOTPeGYIOTH MABUIIEHO] YBarH.
Tleperarn Maxpocin i dynkuifi cyminrytots y cobi inline dynkuii (zus. naparpad
11.4), #Ki WHUPOKO BHKOPUCTOBYIOTECA y MOBi CH+ Ta 3anposapkeri y C-nporpamy HOBAM
cranzgaprom C-99.
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Onepauii  Ta ## PO3MWMPIOIOTE MOIIHBOCTI MPeKTHEH #define. Ix MokHa BiKo-
PHCTOBYBATH TIIEKH B TEKCTi MAKPOMiACTAHOBKH.

Onepauis # Ha3MBAETHCSA OMEPALIEID NEPEMEOPEHHS & cmpilz — BOHA TIEPETBOPIOE B
CHMBOJIbHHI PANOK APIyMEHT, TIEPE]L AKMM 3anHCaHo 3HaK 4. [IpoimocTpyeMo BHKOPHCTaHHS
uiei orepauii TaKHM NPHKNAZOM:

/* Buxopucramms omepanii # - mepersopemms B cTpimr */
#define OUT(x) printf ("%s = %d \n", #x, x)

int kr=25;
OUT (kr): OUT(kxr/3);
OUT (5*kr¥10);

V npoleci BHKOHAHHA 160r0 (hparMenTa NpOrpamMy Ha eKpaH Gyae BUBEAECHO:
kr = 25
kr/3 = 8
5*kr%l0 = 5

Tlepmwii mapamMeTp CIHMCKY BHBeAeHHS (QyHKUIl printf(), SKy 3anHCaHO B TEKCTI
MaKpOMiICTAHOBKH MaKpoca OUT (), € CHMBONBHHM PAAKOM, CHOPMOBAHMM 3a ZI0TIOMO-
row onepatii #x. Tomy B 3BepTanni OUT (kr) Bupas #kr 3aMiHIOETBCS CTpiHTOM "Kr",
B HACTYNHOMY 3BEPTaHHI OUT (kr/3) apryMeHt kr/3 3amiHIOETbCA omepauicio # Ha
PAOOK "kr/3" iT n.

SIk 3acBilMye nonepeanii NpHKIaj, 3a JONOMOroi0 ONepalii # MOXHA NErko BBECTH
Y PAKH BMBEJICHHA IMCHA 3MIHHMX 9H HABITh Ui BUpa3u. 30KpeMa, HALIE NOMEPE/HE Mo~
BiIOMIEHHS NP0 HENPABHIILHE BBEJEHHA AaHHX MOXHA AOTIOBHHTH IMEHEM 3MiHHOI, 06
migBAIMTH iHhOpMaNiifHiCTb NOBiOMICHHS:

#define ERR VAR MSG(var) puts ("Henpasunsse 3mauemns napamerpa "#var)
Toni Makpoc:

ERR_VAR_MSG(speed);
6yz1e 3aMIHEHO ONepaTopoM:

puts ("Henpaeunese 3HaueHHs napamerpa ""speed");

A BCi OCHINOBHO 3aNHCaHi CUMBONBHI PANKH (MDX HHMH MOXYTh GyTH TpoGinn, cuMBom
HOBOTO psijika a0 iHII CHMBONM-PO3ALTBHAKA) KOMIIIATOP 06’ €AHYE B ONMH CHIiNbHMIH
PA/IOK, TOMy OCTATOYHO 3aMiHa Makpoca Gy/ie Takoro:

puts("HenpaeunbHe 3HaueHHs napamerpa speed");
Onepaniio ## Ha3WBAIOTH ONepaLielo KonkameHayiiaGo ckneloeanna. Bona npusna-

yeHa [y1s 06’ eqHaHAs (KOHKATeHaIliT) IBOX JIEKCEM B OHY HOBY JIEKCEMY.
HaBeemo MpHKIaz CKICOBaHHS ineHTH(IKATOPIB 3MiHAHX:
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#define OUT3(x,y) printf (" %d #%d %d\n", x, y, x¥éy)

int sm=5, ax=6;
int smax = 100;
OUT3(sm, ax);

BHKOHAHHA JaHOTO $parMeHTa MPOTrPaMH BHBERE HA eKPAH TPH 3BAYSHES ©
5 6 100

Tlepuui /iBa 9HCNa € 3HAYCHAAME 3MIHHHX Sm T2 ax, a TPETE YMCIIO — SHATCHHA 3MIH-
HOi smax. Y OpoLECi BHKOHAHHS 3aMiH ¥ Makpoci OUT3 (sm, ax) BigGynoch ClieloBasna
JiekceM: sm##ax, INO CTBOPHIIO HOBHI inenTHdikaTOp — smax.
'V HACTYITHOMY IPHUKNAK 3aHCAHO MAKPOC, AKKH CII09aTKy BHBOMHTH iM4, @ NOTIM — 3Ha-
MeHHs ROBOCTBOPEHOI IEKCeMH.
/* Coinsme suxopmcrTamus omepaunif # Ta ¥4 ¢/

#define OUTNEW(x,y) printf ("\t %s => %d \n", #xby, x#y)

OUTNEW(sm, ax);

PesynyTaT BUKOMAHHS:
smax => 100

Tlix 9ac migcTaHoBOKY printf() BHPa3 #x#y 3aMIHIOCTRCAHZ "sm™"ax",3 AKOTO
opMyeThCA CIUTBHUI PASOK — “smax™, a BUpa3 x##y Oyac 3aMiHCHO NCKCEMOK smax.
Hanpukisi 3amina Makpoca OUTNEW(sm, ax) HaGyje BUIIAY oNeparopa:

printf (*\t $s => %d \n", “smax", smax );

17.2.4. OupexTnBa #undef

JlaHa IRPEKTHBA BKASYE NPENpPOLECOPY NPO BiIMIHY MAKPOBH3HAYEHHA, IONEPEAHEO
BCTAHOBIIEHOTO Yepe3 fdefine. BoHa 3amuCyeThCA Tak:

#undef iM's_maxpoca

Y uacTuHi nporpamH, 3anncauiif nicad #undef, BxasaHHil MAKPOC BBAKAETHLCS HEBH-
3HAYEHHM 1 KOAHI 3aMiHH HE BHKOHYIOTBCH.
Ochb mpuran:

/* BukopmcTamma #undef ans noxanisauii makpomomcramtn */

#define LIMIT 500

e /* uvacrTuna nporpaust, fe LIMIT asamimoerscs aHaueunsm 500 */
#undef LIMIT

- /* wacTuHa nporpass, &e LIMIT neBuanauena */
$define LIMIT 850

e /* y nih vacrumi LIMIT samimweTscs sHauensaMm 850 */
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Jlns opranisanii yMOBHOT KOMITUIALIT BUKOPHCTORYIOTh AMPEKTHBH NpPENpOLEcopa:
#if, #else, #elif, #endif, a TaxoX AMPEKTHBH: #ifdef, #ifndef Ta omepanio
defined. [lepenigeni ARpeKTHBH NpH3HAYEHi 1A BUGIPKOBOT KOMMINALILL OKPEMHX JaCTHH
nporpamy. BoHK naxoTh 3MOry ONyCTHTH KOMITUIAN{ THX 4aCTHH (ParMeHTIR) NporpaMy,
AKi He BiATIOBINAIOTE 33IaHMM YMOBaM. YMOBHA KOMITUIAIIA € 3pYTHOIO 11 HAIATOKEHHS
nporpam. Kpim usoro, ii wapoko 3acwcoxy1m'y KOMEPUIHHUX NPOTPaMANX NPOXYKTaXx,
B AKHX NepenGauaoTh ACKITBKA CIEIANBHYX BepCili 3aranbHOT nporpaMy.

17.3.1. Aupextueu #1f, felse, #elif ta #endif

CHHTaKCHIEO NUPEKTHBH YMOBHOI KOMITLIAMI, AKi BKa3ytoTh, TH GyAe KOMNLTIOBATHCH
3aRaHMI NPOrpaMHuit GparMenT, noaibui fo oneparopa if. BORK MOXYTE BCTAHOBTIOBATH
cKopoucHy HOPMY YMOBHOT KOMITIIAWI:

#1f xoHcmanmuuii_eupaz
pazvenm_npozpamu
#endif
460 nosHy:

#1if Kowcmanmuuii_supas

pazmenm_npozpamu_l
#else

ppazmerm_npoepamu_2
#endif

Koncmawumnuii_supaz mapextusn #if, akuit 3aa€ yMOBY KOMININSLIT, MOXKe CKIAAATHCH 3
KoHCTAHT 360 ineHTH(IKATOPIB MAKPOTILACTAHOBOK. Y Pasi KopOTKOT hopMH YMOBHOT KOMITTALLT
dparmeHT nporpamn Mizk #if Ta #endif GyAc KOMMITIOBATHCH TUTHKM 33 yMOBH, LHO
3HaYeHHS KOHCTAHTHOTO BHPasy BiiMiHHe Bill By (ictiiHe). Y pasi nosHoi GopMu 3amexHo
BiZl 3HA9¢HHA BHpasy #if Gyle kOMIUTOBATHCE 200 @pacmenm_npoeparu_l (KONH 3HIYEHHS
BHpa3sy HeHynbose) abo @pazmenm_npozpamu_2 (KO 3HAYCHHSA BHPa3y HOPIBHIOE HYILIO).
KiHeub 9acTHHH nporpamu, fka MiAIATac YMOBHIH KOMIUIALii, 330a€ AMpEKTHBA #endif.
Habenemo npuxnan.

/* Oprawisamix ymosmoi mouninanii wepes #if */
#define SIZE 300
unsigned arr[SIZE]}:

PN /* nouarxosa uacTusa mporpamm */
#if SIZE > 500

printf ("Macup Benmkoi posmipHoCTi.\R"}:
e /* onepaTopn, NOB’AIAHL TiNbKH 3 BEAUXMM MACHROM */
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printf ("Macme manoi posmiprocri.\n");

.. /* oneparopk, noe’aaani Tinexu 3 Mamm MacueoM */
#endif

JI14 BCraHOBIEHOTO Yepes #define 3HAYCHHST MAKPOKOHCTAHTH SIZE (300)4acTHHA
nporpaMu Mix #if Ta #else KOMIILTIOBATHCEH He Gyne. Y BUKOHapuHil KON DPOrPaMy No-
TPAIUIATH TUIBKH OMEPATOPH, 3aMCAHI MCHA #else Ta BCI (PPArMeHTy NPOrpaMy, mo He
NiYIATAIH YMOBHIH KOMITLIIE.

Jupextusa #elif € CIPOIUCHHM BapiaHTOM KOHCTDYKLil #else — #1f. CHATAKCHC
i Taku# caMui, AK | IMpeKTHBU #1f:

¥elif xoncmanmuudi_supas
pazmenm_npozpamu

Skmo sapaHuil Kowcmanmuuli_eupas He TOIBHIOE AYMIO, TO 3amkicaHuit nami ¢pae-
Menm_npozpamu NEPeacTCA Ha KOMIIANIIO, iHAKILe Bil MPOTYCKAEThCA. 32 AONOMO-
rolo #elif MOXHA erko CTBOPIOBATH MOCHIZOBHOCTI Nepenipok:

#if eupaz_I
pazmenm_npozpasu_I1

$elif eupas_2

ppazmenm_npozpamu_2
#$elif eupas k

pazmenm_npozpamit_k
#else

anemépramusnuti_gpazmenm
#endif

Tlepuwnm nepeBipaeThes KOHCTAHTHHIE éupas_]. SIxalo Bin XuGrHil (ZOPIBHIOE HYIIO),
TO NEPEBIPAEThCA supas_2 i T. A., AOKH He Gyne 3HAKNERO BUPA3 i3 BEHYITLOBHM 3HATCHHAM,
SIKuro TaKHii BapiaHT 3HalieHo, TO BiANOBI Ui PparMenT NPOrpaMK NEPenacThCS Ha KOMUi-
TR, 8 TIepeBipka YMOB 3aBepIryeThea. SKIo X BCi Bipass XHOHI, TO KOMDITIOBATHCE Synie
$parMeHT nporpaMy, Mo BiANOBiNAcE BapiaHTy #else (32 YMOBH, IO TAKUH ANETEPHATHBHMI
BapianT ¢ B nporpami). Takw TuHOM, Ha KOMNiRaWie Gyne nepenaso TiabKH oaul (aGo He
HEPERAHO JKOJHOTO) 3 YCiX (parMeHTiB NPOrpaMH, IO NiAATAI0T YMOBHIA KOMITLIAL.

Posrnaremo npuxan. Hexait a1 nessoi nporpavu pospotneno Habip 3aronobHux (aii-
JiB ukrtext.h, engtext.h, rustext.h Ta germtext.h, ¥ AKX 3aIlHCaRO TEKCTOBL
noBimoMICHAS, GYHKLIT oMo, HeoOXiHi A4 peanisauii inTepdetica nporpamu BiANOBIAHO
YKPATHCEKOK, AHMMIACLKOKO Y¥ {HINOKO MOBOK. 3ae/HO Bifl TOT0, Ky Bepcilo BUKOHABYOTO
X0y mporpamm Tpefa CTBOPHTH, BHGHpacThCA OHH i3 nux ¢aiinis. BuGip sinnopinroro
3aTONOBHOTO ¢afiia BHKOHYETHCH Yepes Makpoe LANGUAGE.
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#if LANGUAGE == ENG
#include <engtext.h>
#elif LANGUAGE==RUS
#include <rustext.h>
#elif LANGUAGE== GERM
#include <germtext.h>
#else

#include <ukrtext.h>
tendif

Maxkpocn: ENG, RUS Ta GERM MOBHHHi SyTH MONEpeAHBO BUSHAICHI AHPEKTHBOIO
#define. Skio mapamMerp LANGUAGE nepex #if He OTpHMAB 3HAYSHHA AKOTOCH 3 LMX
MaxpociB (BapiaHT #else), TO BCTAHOB/IOETECA yKpaiHoMOBHHI inTepdeiic. Jlna suGopy
11101 MOBH NOBIZOMIICHE, HATIDHKIIAM, BHITIHCHKOY, TOCTATHBO BKA3aTH THPEKTHBY:

#define LANGUAGE ENG

17.3.2. Avpextven #ifdef, #ifndef

Lle opuum criocoGom opramizanii yMOBHOT KOMIHAALIT € BUKOPHCTAHHS IUPEKTHB
$#ifdef (ifdefined - 3a yMoBH BH3HaueROCTI) Ta #ifndef (ifnotdefined—3a ymonu nesi-
3HaueHOCTI). CHHTAKCHC 1X ONHAKOBHIA:

#ifdef im'n_maxpoca
ppazmenm_npocpavu

#endif

Ta

#ifndef im’s_maxpoca
@pazmenm_npozpamu

#endif

O6HABI NUPEKTHBH NEPEBIPAIOTH, MH MAKPOC, M’ AKOTO 33A3€THCA B Ll AMPEKTHBI,

6ye monepenHEO BU3HAYCHHH IUpekTHBOIO #define. [Ipu UBOMY He BUMaraethcs, mob
MaKpOC MaB MEBHE 3HAYSHHH, NOCTATHRO IPOCTOIO OTQNOIICHHA:

#define im'n_wakpoca

DparmesT nporpamu, oGMexeRni ANpeKTHBaMH §ifdef ... fendif, Gyae KoMmi0-
BATHCH 32 YMOBH, IO iM'R_maxpoca TIOTIepeArbo BuzHavueHe, Jis aupekrun #ifndef
TIPOTHIIEKHA — Ppacmenm_npozpamu NEPENACTLCA HA KOMOLIALIIO, AKILO 3ANAHHH MAKPOC
HE BH3HATEHUH,

SIx BKe 323HaYANOCH, YMOBHY KOMIILALIIO Ya0TO BHKOPHCTOBYIOTb AN HANATOMNKEHHA
TiporpaM. 30Kpema, B TEKCT IPOrPAMH MOXHA BIUTIOTHTH PAJi KOHTPOJBEHX NEPEBIPOK i 0O~
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/* Opramisagis ymosmoi xomminsnii wepes #ifdef */
#define DEBUG

P /* wacTvna nporpaym, mo KOMRi;OSTLCH damwAn */
#ifdef DEBUG

EEE /* xomniymoerscs TinbXu ONA HanarogmeHHs ¥/
contr = ...;
printf (“Komrponmmea rouxa 1: %d\n”, contr);
#endif

‘TaxHX KOHTPONBLHUX TOYOK Y Iporpami Moxe OyTH Rexibka. Konn HanaromxeHns 3a-
BEPUICHO, JOCTATHEO 3aKOMEHTYBATH JHPCKTHBY:

/* #define DEBUG */

06 BIAKTIOMHTH BCi IONOMDKHI 3aCOGH KOHTPOIIO.

Jnpextusn #ifdef Ta #ifndef BHKOPHCTOBYIOTHCA MPAKTMAHO B YCIX CTAHHAPTHUX
3aroosHiX daifnax *h, 30KpeMa /1A 3aXUCTY TIPOTPAMH Bij OBTOPHHX BKJIIOYSHS 3aTON0-
BHHX (afiiB, AKi MOKYTh BUHHKHYTH Yepes BKIANCHHS AHpekTHB #include. Taxuit 3axHCT
JIOUITEHO BBECTH 1 B KOPHCTYBAIbKI (aiiny, o GyAyTh TpHEXHYBATHCH 0 NPOTpaM Yepe3
#include. Hanpukian, nuacHuit 3aronossmii daitn myheaderh MOXH2 3arIOBHHTH TaK:

/* 3axmcr daiina mybeader.h Bin HOBTODHOrO BKMKYeEEA */
#ifndef _MY_HEADER_FILE_
#define _MY HEADER FILE

PR /* euicT famna */
¥endif

V pasi NOBTOPHOTO MiAKTfOIEHHs AaHoro daiina Makpoc _MY HEADER FILE Bxke
Oyie BUSHAYCHUM i IUPEKTHBA #ifndef NPOIYCTHTH NPENpPONECYBAHHA BMICTY (aiina.

Onepauin defined. IlepesipntH, 91 iM’1 332aHOr0 MAKPOCa BH3HAYEHE, MOXHA TAKOXK
3a JoNoMoTOM onepauil defined, AKA 3aCTOCOBYETHCA Y BUPA3aX YMOBH JUPEKTHB #1if Ta
#elif i3amuCyeTBCH TAK:

defined im’s_makpoca

SIK1o AaKKi Makpoc §YB NONCPEARE0 BU3HAUCHUI, TO pesynsTat onepanii #defined
icTHHRYE (HeHY/TbORUI), iHaKIE Pe3yNbTaT MepeBipky BU3HAYeHOCTi XHOHuH (Hyb). Ha-
NPHKAAJ, IEPEBIPKY BU3HAYCHOCT] Makpoca DEBUG MOXHA OPraHi3yBaTH TAK:

#if defined DEBUG

e /* aacobu manaromxeHHs */
#endif

Jlo pesynsraty onepanii defined MOXHA 33CTOCOBYBATH NOTiuRi onepalii !, && Ta

11. 30Kpema NepeBipKy HEBHIHAYEHICTIO MaKpoca _MY_HEADER FILE_, IO CTAHOBHTH
YMOBY HPHEXHAHHS KO TPOrpamu BMicTy daiina myheaderh, MOXH2 3amucar i Tak:
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PN /* wexcr panna */
#endif
'V HacTyrmHOMY NPHKTANI NePEBIipAETECA BH3HAYERICTh OGRIBOX 3aIaHKX MaKDOCIB:
#if defined A && defined B
.. /* xoMnimoerTncs, XONK BM3HaveHo A Ta B */

#endif

Tlepesaroro defined € Te, O LG ONEPALiI0 MOXHA 38CTOCOBYBATH Y BUDAli yMOBY
JWMPEKTHBN #elif AN OpTaHisaUil rpym NOCTIAOBHUX MEPEBipok.

17.4. CrangapTHi Makpocu

Crangapr C mixrpumye m’ath BOyIOBaHNX (MONEPeAHBO BUBHAYEHHX) MAKpOCiB, FKi
JarOTh 3MOTY OTPHMATH [eBHY iHbopMalliio HA eTami MpenponecyBaHns nporpamu. Ipu-
3HaYCHAA iX Take:

__LINE__ - mine3Hadeqss, MO AOPIBHIOE HOMEPY PANKA TERCTOBOTO daiiia mporpamn,
AKHI ONPAUBLOBYETHCA B JAHHIT MOMEHT IpernpoLiecopoM (HyMepaLlia pAnKiB
ToUMHAEThCA 3 1);

__FILE__ - CAMBONBHWE PANOK, WO MIiCTHTE iM A haitna nporpam, xuit B KaHuii 4ac
ONPALBOBYETECA NPENPOUECOPOM;

__DATE__ - CHMBOMNBHUI PANOK, IO MiCTHTb ATy MOYATKY KOMIULILI MpOTpaMA Y
dopmi: “Micays dens pix”;

__TIME__ - CHMBOMbHuIl PAZOK, MO MICTATE Hac MOYATKY KOMINAWIi aporpamu y
dopMi: “zcoduna:xeununu:cexynou”;

__STDC__ — HabyBae KOHCTAHTHOTO 3HAIEHHA 1, AKIIO KOMIIBITOP CTPOTD BiAnosinae

ANSI-crangapty Mosn (B Borland C Taknii pexxum KOMITinALIT MOXHa
BCTaHOBHTH BIINOBIAHOK OMIie10 MeH0 OPTIONS), B iHmMX Bunagkax
__STDC__ BBAKAETHCS HCBHIHAYCHAM.

KoxeH 3 Ha3BaHHX MaKpOCiB IOIHHAETHCA | 3aKIHTYETRCA IBOMA 3HAKAMH HiAKPECTEHHS,
106 yHeMONIMBATH iX BHNAIKOBE IEPeBH3HAUCHHA B niporpaMi. Koaun npenpounecop syctpi-
4a€ CTaHAAPTHUI MAKpocC, BiH NMiicTaBAAe 3aMicTh HBOTO BIAMOBIAHE 3HaYeHHS. B ychomy
HIIOMY Li M8KPOCH MOKHA BHKOPHCTOBYBATH AK 3BHMAlHI KOPHCTYBANbK] MAKPOCH.

Ilpuknan 3epTanns-Jo BOYROBaHHMX MaKpoCiB JuIs BHBemeHHs indopmawii npo xiz
KOMIIALT MPOrpaMi.

/* 3pepTamms ;O CTAMEApTHEX Maxpocis npemponecopa */

e /* nouarxoBa wacTuna nporpamu */
printf ("\n Onpausosyersca $d-it pagox mporpamu 3 aina %8 \n"

" hara komninauii - %8, wac nowarxy - %s\n",

__LINE__, __FILE__, __DATE
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printf (" Kouminarop npamoe 3a ANSI-crangaprom.\n");
#endif :

Pesylsrat npenpoLUecyBaHns, DO BUBOANTLCA HA SKPAH Y NPOLEC BUKOHAKAA JAHOTO
¢parMeHTa nporpamMu, Moxe OyTH, HaNpHKTa, TAKHM:

OnpausoByeTbcs 24-#t PAGOX nporpauv 3 ¢aina DEMOPREC.C
Nara xouninauil - Mar 30 2004, wac novarxy - 17:28:36
Kouninsrop npauwoe 3a ANSI-cTaHRapTOM.

17.5. Mepernsag pesynsratie npenpouecyBaHHA

Binsuwicts koMrinaTopis C He 3yNHHAETHCA TG MPENPOLIECYBAHHS 1 HE CTBOPIOE OKPE-
Moro (afina 3 pe3ylsTaTaMH NIPETIPOIIECOPHOTO ONpamoBaHHA mporpam. [Lo6 nepernsnyTh
Pe3yNETaTH BUKOHAHHA AMPEKTHB Npenpoliecopa (Taka noTpeGa BUHHKAE NIEpenyCiM, AKIIO
€ CYMHIBH IO/0 TIPABHNBKOCTI TEKCTY, NEPEAAHOTO HA KOMITINALLIO), Tpea 3acTocyBaTu
criemianbHi koMasH (onuii), BAaCTHBI JAHOMY KOMIILIATOPY 4H BiMOBIAHOMY CEpPEAOBHILY
NpOTpaMyBaHHS.

Jlo cxnanmy cueremu mporpamyeanns Borland C BX0nTE aBTOHOMHA NIPOTpama npenpo-
LIecopa Cpp.exe, IO A€ 3MOTY CTBOPHTH OKPEMHt dhaiin 3 pesyNETarami IPenpouecyBatss
nporpamy. JUIA LIbOTO NOCTATHRO BKa3aTH B KOMAHIHOMY pamky MS DOS:

cpp.exe inm'n_cpaina_C-npozpamu

Tlicna 3aBepienns poboTn npenpouccopa Gyne CrBOPeHO TexcToBMit (aiin 3 TAM camuM
iMeHeM i po3MMPEHHAM *.i, AKAIL MICTHTHME TEKCT NPOTPaMH 3 YCiMa BUKOHAHNMH JAHPEK-
THBAMM Tipenpouecopa. Iepernanyy neit daiin Mokua GyAB-AKHM PEIAKTOPOM U Mepe-
TIARAYEM TEKCTIB.

Jina nprknany HaBeAeMO Pe3y/IbTaTH NMPENPOUECYBAHHS KOPOTKOT AEMOHCTpaLliitHOT
TPOrPaMH, TEKCT AKo] 3amucaHo y daitni preprdem.c. 1106 BMicT dafima pesyneTaTis npenpo-
necyeauHy He Gy HANTO BETUKHM i HE3PO3YMINIMM, A0 POTPaMH He IPHETHYETHCA KOMHUI
3i CTAHIAPTHAX 3aronoBHMX GafiiiB. AJe OCKUTLKM B mporpaMi BiAGYBAcTLCA 3BEPTAHHA
no GiGmioreyHnx GyHKUIH puts() Ta printf(), 10 3aMiCTh CTAHAAPTHOLO 3ATONOBHOTO
¢aiina stdio.h BUKOPHCTAHO YOTAPHPAAKOBHI KOPHCTYBALBKHEE Paiin BrIoIeHHA outputh,
Y usoMy daiini oronomeno npororuny gyHKuii puts() Ta printf() i BxasaHo, wo ix
xoan 36epiratoThed y cTanaapTHii GiGnioreni Borland C.

/* 3aromommsi dafin sxmozesss output.h */

extern "C" {
int puts (const char far* st);
int printf (const char far* format, ...);

}
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TPOrpaMi-PEnponecopy Cpp.exe, HACTYITHHIE:

#include "output.h® /* npuemHauus saronosHoro dasna */
#define ONE 100 /* uaxpoxoncTauTH */
#define TWO ONE+ONE

#define THREE(a) 3*a /* maxpoc @ mapauerpauu */

int main(void)

{
int sixl, six2;

8ix1=6*ONE; 81x2 = THREE (TWO) ;
#if THREE(TWQ) == 6*ONE /* ymoBHa xomninauis */
puts("Tax: THREE(TWO) == 6*ONE");
telse
puts ("Hi: THREE(TWO) !=6*ONE");
#endif
printf("%d pamok - wac: %s\n", __LINE__, _ _TIME _});
return 0;

Humxae monano Texer daiina preprdem.i, OTPHMAHOTO B PE3YNETaTi MPENPOLECYBAHHS
mporpamu preprdem.c. Koxen pamok daiina pesynsrarie moTuHacThea iMenem daiina, 3
AKOTO B3ATO TEKCT UBOTO PAAKA, i HOMEpOM pajka B GasosoMy daitni. Ti psaky, B AKHX
Gy/H 3anHcaHi IHPEKTHBH MPETIPOLECOPa, & TAKOX PANKH, TIO HE TIOBHHH] KOMNLNIOBATHCE
(BM3HAYEHI AUPEKTHBAMK YMOBHOI KOMMiAANIT), 3aMHIIAIOTbCA MOPoKHIMHU. [IpH meoMy
30epiracTheA MOYATKOBa HyMepallisl PAKKIB TEKCTY TIPOrpaMH, o6 Ha erami KoMmiwLii y
Pa3i BHABJIEHHA CHHTAKCHYHAX YH {HIMMX IOMHIOK MOXHA 6yNI0 KOPEKTHO BKa3aTH HOMep
BimnosiaHoro panka. Yci KOMEHTapi 3 TEKCTY NPOTPaMH BHIY4alOTHCA.

preprdem.c 1:

output.h 1:

output.h extern "C" {

output.h nt puts{const char far* st);

output.h nt printf (const char far* format, ...}
output.h

output.h

preprdem.c 2:
preprdem.c 3:
preprdem.c 4
preprdem.c S
preprdem.c 6: {

preprdem.c 7: int sixl, six2;

preprdem.c 8: sixl=6%100; 8ix2=3+%100+100;
preprdem.c 9:

preprdem.c 10:

int main(void)
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preprdem.c 12: puts ("Hi: THREE(TWO) !=6*ONE");
preprdem.c 13:

preprdem.c 14: printf("%d panox - wac: %s\n", 14, "13:06:12"};
preprdem.c 15: return 0;

preprdem.c 16: }

preprdem.c 17:

3pepHiTs yBary Ha pesynsTaTH MAakKpOMICTAHOBOK, BUKOHAHUX gepe3 #define.
3miHHa sixl, AKiil NPHCBOEHO 3HAYEHHA BHPasy 6*ONE, IopiBHIOBaTHME 6*100,
4 3MiHHa six2, AKa Habysae 3HAdeHHS MAKpoca THREE(TWO), 9epe3 BiICyTHICTh
JYXOK y BHpa3i IICTAHOBKA MaKPOKOHCTAHTH TWO NODiBHIOBaTHME 3*100+100.
ToMy 3HaueHHa six1 i six2 GyfyTh PisHHMH, W0 BHAHO TAKOX i3 PE3yNETaTiB
BUKOHAHHA IMPEKTHBH #1f — HA KOMMINANiIO NepeAacThes GParMeHT nporpamu,
3aaHni y BapianTi #else.

17.6. 1HWi agupexTMBKU Nnpenpouecopa

Hapeneui HIDK9e IHPEKTHBH NPENPOLECOpPa BHKOPHCTOBYIOTHCA MOPIBHAHO Pifko i
MAFOTh AOMOMIXHHIA XapaKTep.

JlnpexTupa $#line. BoHa mprsHadeHa A 3MiHK NOPAIKOBOTO HOMepa PAKa Ta iMeRi
noTo4HOro Baiina B TEKCTI pe3ynbTarie npenpomecysanta. CHuTakcuc i Takmit:

$#line womep_padxa im’R_gpaiina

KoucranTta womep_padxa BKazye KOMIILIATODY, IO HACTYIHH PAROK TEKCTY B daiini
PE3YITATIB NPETIPOUECYBAHHS IOBMHEH MATH 3aZiaHKi HoMep. SIKWO B Uil AMpexTHBi 3a-
[aHO TAKOX im A_cbaiina (HOTO MOXKHA OIYCTHTH), TO B YCIX HACTYNHHX PSAKAX MOTOIHHH
aitn Syne nosnavennuit 3a1aHNM iMCHEM.

Hanpuknaz, AKIO B TEKCTi NPOTpaMH. preprdem.c, NOAAHOMY B NONEPEAHBOMY Tapar-
padi, micna psmxa 3 HoMepoM 14 BBECTH MpeKTHBY #1ine, a WIC/AA HEl BUBECTH 3HAYCHHS
CTaHIApTHAX MAKPOCIB:

#line 100 "newname.dem”
printf("sd line - file: $s\n", __LINE__, __FILE__);

TO OCTAHHI PAAKH (hailna pesyIETaTiB PEnponecyBaHHs OyIXyTh TAKHMA:
preprdem.c 14: printf("%d pspgox - wac: $s\n", 14, "13:06:12");
preprdem.c¢ 15:
newname.dem 100: printf{"%d pamox - da@n: %s\n*, 100, "newname.dem");
newname.dem 101: return 0;
newname.dem 102: }
newname.dem 103:




[image: image369.png]Ilnpelcmnx #error. Bona TIPH3HA4YCHA JJ1A BUBCACHHA I'lOBillOMﬂeHB NP NOMAIIKH
Ha eTani npenpouecysannd. PopMa M€l TAPEKTHBH TaKa:

¥error mexcm_nogidomnenns

TeKCT MOBIAOMNIEHHA 3anUCyeThCA G¢3 30BHIMNIX Nanok. JHPeKTHBA BHBOAMTE 3aJaHe Mo~
BiOMMNEHHA PO NOMHNKY i MPHNHHAC KOMIUIALIIO NPOTPaMH.
Jia npHKnady 3MiHHMO B PAAKY 9 TEKCTY MPOrpaMit preprdem.c yMOBY KoMmilauii Ta
JIOIATKOBO BBEAEMO IMpEKTHRY #error: .
#1if THREE(TWO) != 6*ONE
#error Xubue pusnavesns THO

Toxi npolec xoMninALii nporpams Gyzie MepepBanpii Ha pAaKy 10 3 BUBSICHHIM eXpaH-
HOTO ﬂDBiﬂDMﬂeHH}l:

Error preprdem.c 10: Error directive: Xufue pusHauenus TWO

a8 aiin peaynsTaTiB NPENPOUCCYBAHHA JANMITYTHCA TUILKH 9 NOYATKOBYX PAMKIB TEKCTY
TIPOTPaMH.

JupexTupa #pragma. Jlii Ta MOXOIMBOCTI JaHOi IMPEKTUBY He BCTAHOR/IEHI CTaHAAp-
TOM, BOHH BH3HA9a10ThCA KOHKPETHOIO peasli3aIlicio KoMminaTopa.

Cucrema nporpaMysantis Borland C miatpamye pan niafipexTis AMpEKTUBH $pragma.
Bci BOHM 3aIHCYOTECH Y opmi:
#pragma im'n_nidOupexmusu napamempy

YacTHHa NiJVIMPEKTHB ANDSKTHBY ¥pragma, 30Kpema: argused, hrdstop, inline,
saveregs He BUKOPHCTOBYE NIaPaMETpIB.

« Uepes aupexTvBy #pragma MOKHa PEATi30BYBATH HaCTYNHI Aii:
* aKTHBi3YBATH IEBHI ONLIiT KOMNINATOPa (NOAIGHO AK NPH 3aTYCKY 3 KOMAHIHOTO PAIKA) —
MiARMpeKTHBa option;
BCTanoBMOBaTH QyHIauii, AKki GyIyTs BHKOHYBATHCH Ha NOYATKY pOGOTH NPOrpaMu (nepea
3aMyckoM main())Ta B KiHUi (micis exit())— ninmupexTusu startup/exit;
KepyBary poboTol inline-yHKIIA — mimiupexTHBa intrinsic;
36epiraTy BMICT CHCTEMHMX PETiCTDIB y pasi BUKOHAHHA BeMHKHX dyHKUiH — nigaupexTHRA
saveregs;
BIUTIONATH B TEKCT MPOTPaMH ONEPATOpH Ha MOB} aceMOIepa ~ MATHPEKTHBA inline;
* CTBOPIOBATH OKpeMmuit daiin 3i 3aronosHyX daiiis, AKi Bxe NPOMILTH NPEIPOLECY BAHHS, —

nignupexThBH hrdfile /hrdstop;

BLIMIHATH NOBiZOMIEHHA MPO HEBHKOPHCTAHHS OTOJIOLICHHX NAPaMETPiB POrpaMu —
MiANMpeKTHB2 argused.

JHeransuinry indopMaLie Moo TPH3HAYEHHA NiUTMPEKTHB ANPEKTHBH #pragma Ta
3HAYCHE X MapaMeTpiB MOXHA OTPUMATH i3 CHCTEMH JONOMOrH Help iHTETPOBAHOIO cepe-
nosuwa Borland C.
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1. flke npusHayeHHs AHpPeKTHB mpenponecopa? Ha AxoMy eTani BHKOHAHHS NpOTPaMK BOHM
peanisylorbea?

2. Ilo sukoHye aupeknBa #include? Sk 3amucyioTh iM’s daiina Blomoserns? ¥ sxux su-
NaAKax AOLLHO CTBOPIOBATH BIACHI 3aronosHi painn?

3. 3a momomorow AupekTUBH #define CTBOPITH MAKPOC (MakpomiACTAHOBKY) END MUI% NO-
3HaueHHs JBOX OCTAHHIX pAakis GyHKuii:

return 0;
}

4. Oronocitk ABi MAKPOKOHCTAHTH: PLUS (3i 3HadeHHAM 1) Ta MINUS (3i 3naqeHnaM -1) i
HaMMUIITh MakpoC 3 TapaMeTpoM SIGN(x), SHAMEHHAM akoro Gyne 3uak aprymenty (PLUS
a6o MINUS). HaseaiTh NPHKIa/ BUKOPHCTAHEA LBOTO MAKPOCA.

5. Hexait 14 06umCNeNHs CyMH KBa/IPATIB IBOX ONEPAanAIB Y MPOrpaMi 3aIHCAHO MAKpOC:
#define Sumsq(xl,x2) x1*x1+x2%x2

'V SIKHX BRNANKAX BUKOPHCTAHHA HEOT0 MAKPOCA MOXE IPH3BECTH JIO IOMHIKOBOTO Pe3yITb-
Tary? Slk BMIpaBHTH BHPA3 NiACTAHOBKH, W06 MAKPOC SumSq() CTaB yHiBepcansHuM?

6. SIxy pone y TekcTaX MakKpomiICTAHOBOK BHKOHYe onmepauis #? Lo € ii onepasiom, a wo
pesymeraToM?

7. Yy MOXHA BiAMiHNTH a60 3MiHUTH MaKPOBH3HAYCHHA y NeBHil JacTHi nporpamu? Sk ue
3pobrTH?

R. Sk 3aGesneqnty, mOG 3a1aHa YACTHHA NIPOTPAMH KOMITITIOBANACK TINBKH 33 TIEBHHX YMOB?
SKki DUPEKTHBH BMEOPHCTOBYIOT UL OpTaHizauii yMoBHOl koMminauii? Hapenits nphkian
parmenTa nporpamu, skuk GyIe KOMILIOBATHCE TUTEKH Y BHIIA/IKY, KONH 3HAU€HHS MAKpo-
KOHCTaHTH RESIST NIOPiBHIOE 2.

9. 3aronmoBHmii defn mporpamu, y AKOMY 3anucaHi QYHKIIT kepyBaHHA MUIIKOIO, MAE TaKy
CTPYKTYpY:
#ifndef _MOUSE_
#define _MOUSE_
PN /* mexcrr Gymxyin */
#endif
3 AKOKO METOIO B BOMY ¢haiini BHKOPHCTaHO INPEKTHBH #ifndef Ta #define?

10. SIK meperHYTH PESYNETaTH NPENpPOLECOPHOro OMPALOBAHHA TEKCTY NPOTPAMH B Cepeno-
BHWI nporpaMypans Borland C? V sixomy ¢aiini 3Gepiraereca nporpama-openpotecop?
Kymu 3aHOCATHCS PE3YNBTATH OPENpPONECYBaHHA?

11. o nomaeThca NPeNpoNEcOPoM 0 TEKCTY IPOIPaMH, a IO — BHIy4acThea? 3 doro ckiaga-
€TBCH porpaMBmi (aiin, OTpHMANHIL NiCNA NPENpPOLECOPHOTO ONPalloBaHHA?

12. o norpiGao 3po6uTH, mMo6 Ha NOYATKY BUKOHAHHA NPOTPAME Ha €KPAH BUBOMMIIACH JIATa
OCTAHHEO! KOMBLIAGT TEKCTY Lii€l nporpamu?
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TABNUUI KOOYBAHHA CUMBORIB

Ta6nuus [j1.1
ASClI-xogu kepytounx cumBonie (koau 0..31)

“23";:::]::"' 10-ii xon | 8-ii koa | 16-ii kon Tpu3HaveHHd K mﬁ‘mﬁ'::;‘::m a
NOL 0 000 00 | Hym )
SOH 1 001 of TNouarok 3aronoska rA
STX 2 002 02 Tlouarok Texcty -2
ETX 3 003 Lz} Kineus texcry e
EOT 4 004 04 |Kiseus nepenasi AD
ENQ 5 005 05 3amur AE
ACK 6 006 06 [linTBepmKeHHA AF
BEL 7 007 07 Curaan (13BiHOK) *G

BS 8 010 08 Kpox mazan AH | Bkspace

HT 9 on 09 Topuaokrasmaa Talymsmis A1t Tab

LF 10 012 0A TlepepeneHHA paaka AJ 1 Enter

vT n 013 oB BeprikankHa TaGynsuis AK

FF 12 014 oC Hoga cropinka L

CR 13 015 oD TloBEpHEHHS KapeTKH AM | Enter

$O 14 016 0 BUKNKOMHTH 3CYHCHHA AN

St 15 017 OF BrJlouvTH 3cyHeRHA el
DLE 16 020 10 | Kmou 38'sky gannx rP
DC1 17 021 11 KepyBanus npuctpoem 1 ‘Q
DC2 18 022 12 KepypaHHs npuctpoem 2 ‘R
DC3 19 023 13 |Kepysauns npucrpoen 3 rs
DC4 20 024 14 Kepypauus npHcTpoem 4 AT
NAK 21 025 15 Herarusre niATBEpAKESHHA Y
SYN 22 026 16 CuHXpoHisaLia AV
ETB 23 027 17 |Kinews Giroky rw
CAN 24 030 18 Bismina ax
EM 25 031 19 Kineun cepenosuma rY
SUB 26 032 1A 3amina rz
ESC 27 033 1B Knmiou At Esc

FS 28 034 1c Poanineauk daiinip M

GS 29 035 1D | PosmineHHK rpymH ~]

RS 30 036 1E | Posminemmk sammcis an

uUs 31 037 1F Po3NINBHHK eneMenTin A
Hpumimea:

A@, *A i T. . no3Hadac KomGiHalio knasiun: Cti+@, CirH+A iT. 1.
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Tabnuys 1.2

Cnmpox | 10-fi kox | 8-iixox | 16-Hwon | Cumeon | 10-i won | 8- won | 16-ii kox

npobin 32 40 20 F 70 106 46
! 33 41 21 G 71 107 47
" 34 42 22 H 72 110 48
# 35 43 23 I YE] 111 49
$ 36 44 24 J 74 112 4A
% 37 45 25 K 75 113 4B
& 38 46 26 L 76 14 4C
' 39 47 27 M 77 115 4D
( 40 50 28 N 78 116 4E
) 41 51 29 8] 79 17 4F
* 42 52 2A P 80 120 50
+ 43 53 2B Q 81 121 s1
N 44 54 2C R 82 122 52
- 45 55 2D s 83 123 53
. 46 56 2E T 84 124 54
/ 47 57 2F U 85 125 55
0 48 60 30 v 86 126 56
1 49 61 31 w 87 127 57
2 50 62 32 X 88 130 58
3 51 63 33 Y 89 131 59
4 52 64 34 Z 920 132 SA
5 53 65 35 [ 91 133 5B
6 54 66 36 A 92 134 5C
7 55 67 37 1 93 135 5D
8 56 70 38 ~ 94 136 SE
9 57 71 39 — 95 137 SF
: 58 72 3A ) 96 140 60
H 59 73 3B a 97 141 61
< 60 74 3C b 98 142 62
= 61 75 3D c 99 143 63
> 62 16 3E d 100 144 64
? 63 77 3F e 101 145 65
@ 64 100 40 f 102 146 66
A 65 101 41 g 103 147 67
B 66 102 2 h 104 150 68
C 67 103 43 i 105 151 69
D 68 104 44 i 106 152 6A
E 69 105 45 k 107 153 6B





[image: image373.png]Baxinverns mabn. 41.2

Cumeon | 10-it kon | 8-ii xog | 16-i kon | Cumson | 10-ii koa | 8-i kon | 16-ii Kox
1 108 154 6C v 118 166 76
m 109 155 6D w 119 167 77
n 10 156 6E x 120 170 78
o 111 157 6F ¥y 121 171 7%
P 12 160 70 z 122 172 A
q 13 161 71 § 123 173 7B
T 114 162 72 | 124 174 c
s 115 163 73 } 125 175 mn
i 116 164 74 ~ 126 176 7E
u 117 165 75 Det 127 177 7F

Tabnuys 41.3
PoswupeHa kogosa TaGnuua MS DOS (xoaw 128.. 255)

Cumpon | 10-i xop | 8-H wop | 16-fi kox | Cumson | 10-i kon | 8- kox | 16-i wox
A 128 200 80 m 152 230 98
B 129 201 81 Jit} 153 231 99
B 130 202 82 b 154 232 9A
r 131 203 83 bI 155 233 9B
P 132 204 84 b 156 234 9C
E 133 205 85 3 157 235 9D
X 134 206 86 0 158 236 9E
3 135 207 87 1 159 237 9F
)4 136 210 88 a 160 240 A0
i 137 211 89 6 161 241 Al
K 138 212 3A B 162 242 A2
J 139 213 8B iy 163 243 A3
M 140 214 8C a 164 244 Ad
H 141 215 8D 3 165 245 AS
8] 142 216 SE E3 166 246 A6
n 143 217 8F 3 167 247 A7
P 144 220 90 H 168 250 A8
C 145 221 91 i 169 251 AS
T 146 222 92 K 170 252 AA
Yy 147 22 93 a 171 253 AB
# 148 224 94 M 172 254 AC
X 149 225 95 o 173 255 AD
)i 150 226 96 ° 174 256 AE
9 151 227 97 n 175 257 AF
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10-ii kop | 8-if kom | 16-ji kon | Cumpon | 10-ii kox | 8-i kon | 16-i won

176 260 BO + 216 330 DS

177 261 Bl - 217 331 DS
178 262 B2 218 332 DA

179 263 B3 i 219 333 DB

180 264 B4 220 334 DC
181 265 BS 221 335 DD

182 266 B6 20 336 DE

183 267 B7 223 337 DF

184 270 B8 p 224 340 E0

185 271 B9 ¢ 225 341 El

186 272 BA T 226 342 E2

1 187 273 BB y 227 343 E3
4 188 274 BC ) 228 344 E4
B 189 275 BD x 229 345 ES
4 190 276 BE n 230 346 E6
Y 191 277 BF % 231 347 E7
L 192 300 <) m 232 350 E8
L 193 301 Cl w 233 351 ES
r 194 302 C2 1 234 352 EA
195 303 c3 5 235 353 EB

- 196 304 c4 5 236 354 EC
197 305 cs 5 237 355 ED

198 306 [ W 238 356 EE

199 307 1 P 239 357 EF

L 200 310 c8 =/E 240 360 FO
F 201 311 C9 /8 241 361 F1
i 202 312 CA T 242 362 F2
P 203 313 CB 3 243 363 F3
204 314 [ € 244 364 F4

= 205 315 cb 3 245 365 FS
&+ 206 316 CE i 246 366 F6
< 207 317 CF i 247 367 F7
L 208 320 DO i 248 370 F§
£ 209 321 D1 i 249 371 F9
T 210 322 D2 - 250 372 FA
L 211 323 D3 N 251 373 FB
E 212 324 D4 ° 252 374 FC
r 213 325 DS : 253 375 FD
214 326 D6 n 254 376 FE

215 327 D7 255 377 FE
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Tabruua 414

Cumeon | 10-i kon | 8-fixon | 16- kop | Cumeon | 10-iikon | 8- kon | 16-i kon
B 128 200 80 ] 166 246 A6
T 129 201 81 § 167 247 A7
, 130 202 82 E 168 250 A8
i 131 203 83 © 169 251 AS
» 132 204 34 € 170 252 AA
133 205 85 « 171 253 AB
t 134 206 86 - 172 254 AC
3 135 207 87 - 173 255 AD
€ 136 210 88 ® 174 256 AE
%o 137 211 39 i 175 257 AF
b 138 212 8A ° 176 260 BO
< 139 213 3B + 177 261 Bl
B 140 214 8C i 178 262 B2
K 141 215 8D i 179 263 B3
h 142 216 SE T 130 264 B4
1] 143 217 8F u 181 265 BS
b 144 220 90 [ 182 266 B6

> 145 221 91 - 183 267 B7

: 146 222 92 [ 184 270 B8

“ 147 223 93 Ne 185 271 B9

> 148 224 94 € 186 272 BA

. 149 225 95 » 187 273 BB

- 150 226 96 j 188 274 BC
— 151 227 97 [ 189 275 BD
o 152 230 98 s 190 276 BE
™ 153 231 99 i 191 277 BF
£ 154 232 9A A 192 300 [
> 155 233 9B B 193 301 C1

s 156 234 oC B 194 302, c2
% 157 235 9D T 195 303 c3
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u 159 237 SF E 197 305 cs

160 240 A0 X 198 306 c6

¥ 161 241 Al 3 199 307 c7
¥ 162 242, A2 W 200 310 [

J 163 243 A3 il 201 311. [

a 164 244 A4 K 202 312 CA
T 165 245 AS 1 203 313 CB
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Cumson | 10-i won | 8-i kon | 16-if kox | Cumson | 10-i xon | 8-if kop | 16-ii kon
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T 210 322 D2 M 236 354 EC
v 211 323 D3 H 237 355 ED
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b § 215 327 D7 c 241 361 F1
it} 216 330 D8 T 242 362 F2
jii} 217 331 D9 y 243 363 F3
b 218 332 DA [ 244 364 F4
bI 219 333 DB X 245 365 F5
b 220 334 DC by 246 366 F6
3 221 335 DD 9 247 367 F7
10 222 336 DE wm 248 370 F8
S 223 337 DF m 249 371 F9
a 224 340 EO0 B 250 372 FA
6 225 341 El Bt 251 373 FB
B 226 342 E2 b 252 374 FC
r 227 343 E3 3 253 375 FD
P 228 344 E4 0 254 376 FE
€ 229 345 ES i 255 EYk FF
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®YHKLIT BIBNIOTEKW BORLAND C

Y rabmansx J12.1 - [12.7 onaso nepenik GiGmioresnux dynxuii Borland C, oromonre-
HHX y 3arO/IOBRHX (aiiax: <math.h>, <ctype.h>, <string.h>, <stdlib.h>,<stdio.h>,
<time.h>Ta <conio.h>. Jlis KoAHOI GYHKIIT HABEAEHO MPOTOTHI, BKA3AHO MPH3HAYEHAA
BCIX IApaMETPiB, ONACAHO Aii, AKi peanisye Ui dyHKuiA, T2 3HaYeHHA, AKi BOHA MOBEPTAE
32 Pi3AUX YMOB 3aBEPUICHHS. VY TIPHMITKAX 10 TAG/IMIL POIKPHTO MAKPOKOHCTAHTH Ta Cie-
TiaTEAi iIMEHOBAHI THITH, MO 3aCTOCOBYIOTHCH Y BIANOBIAHKX dyHKIIAX.

Tatinuun 2.1
Maremaruusi dyHwuli (3aronoswuit daitn <math.h>)

Dynknin IporoTun i npASHaveHnA

int abs (int a};
ToBepTac aGCOMOTRE SHAYCHHA LIOYHCAOBOTO NapamMeTpa a (jal).

double acos {double x);
Ouncnioe | NOBEPTaE 3HAYCHNA APKKOCHHYCA NapaMeTpa x (arccos x) Y Aia-
acos () nasoni [0, ). 3Ha%enHa X mac DoTpanuATH B Mexi BiA -1 A0 1, iHakwe BH-
BOARTBCH NOBiftomMienns NAN (Not A Number — He wncno) i BCTaHOBRIOETHCS KO
noMuiku EDOM (nme. mpum. ).

double asin (double x);
asin() O6uncmoe i noBepTac 3RaYEAHR APKCHNYCA MapaMerpa x (arcsinx) y nianasoni

[-#/2, /2], 3Ha4eHHs x MA€ MOTPAMNATH B MeXi Bia -1 [0 1, iHAKING BHBORHTHCA

NOBIZOMIICHHA NAN i BCTAHOBMOETECA KO IOMHIKH EDOM.

double atan (double x);

abs ()

atan() OfuACmOE i MOBepTaE 3HAYCHHA APKTAATEHACA MAPAMETPa X (arcigx) y Hiamaso-
mi {-n/2, 5/2).
double atan2 (double x, double y};
O6UHCAI0E | DOBePTAE 3HAUCKHA APKTAHTCHCA YacTKU x/y (orclg x/v) ¥ mia-
atan2() : -
masoni [0, 7). Slkuio oGHARA NapaMeTPH AOPIBHIONTS 0, TO BCTAHOBIIIOE KO N0~
MHIKH EDOM.
double cabs {struct complex z);
cabs() Tloseprae aGeomoTHe SHAYCHHA KOMIUICKCHOTO MapameTpa z {|z|), mificua Ta
YABHA YACTUHH SIKOTO 3AIMHCAH] B [TOLA CTPYKTYPH, IO MAE THNT struct complex
(s, npma. 4).
ceil() double ceil (double x);

Hobeprae AilicHe 3HAIEHHA HAMEHITONO LLTOTO YHCIA, IO HE MO 33 X (2X).

double cos (double x};
cos() Of9nC/TIoe | noBepYac IMaYeHHs KOCHRYCa ltapaMeTpa x {cos x) y HianaioHi sig
=1 3o 1.3RadeHHs x mac GyTH 3anane b pagiatax.
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Dynkuin

TpoToTun i npu3nayenns

cosh()

double cosh (double x);

Obuucnioe i moBePTaE 3HAYCHHA Tinep6ONiYHOro KOCHHYCA NapaMerpa X
(chx =(e*+e*)/2). SIKImO Pe3yNLTAT BHKIHKAE MEPENOBHEHHA, TO MOBEPTAE
HUGE_VAL i BCTaHOBIIOE KOA omMunkn ERANGE (mmB. mpum. 2, 3).

exp()

double exp (double x);

OGumCmIoE | MOBEPTAE 3HAYCHHA SKCIOHEHTH NapameTpa x (e*). Y pasi nepenos-
HeHHs noBeprae HUGE_VAL i BCTAHORIMIOE KO MOMMITKH ERANGE.

fabs()

double fabs (double x);
Toseprae aGcomorne snauenns ailicHoro mapametpa x (|x|).

floor()

double floor (double x);
Tloseprae aificHe 3nauerHs HaibinBEMOro Ninoro uncna, mo He Gimbme 3a x (Sx).

£mod ()

double fmod (double x double y):

OGuucmioe i moBepTac Ailicke 3HaueHHA (g ), WO AOPIBHIOE OCTAYi BiA AiNneHHs
napametpis x Ta y (x=ky+g, k—uine uncno, 0<g<y).

frexp()

double frexp (double x, int * pexp);
Buzinae nopmanizopany MaeTucy (m) i mopagox (p) AiHCHOro 3Ha4eHHs napa-
metpa x (x=m-2P, k- uine uncno, 0<m <1). [loseprae 3Ha4CHHA MAHTHCH, 8
3HAYCHHSA TIOPALKY 3AIHCYE 32 3APECOI0, AKY JA/IA€ BKAIIBHUK Pexp.

hypot ()

double hypot (double x, double y);
OBurcmoe i MOBEPTAE 3HAYEHHA TiMOTEHY3H NPAMOKYTHOTO TPHKYTHHKA, KaTeTH

SKOTO 3a7a10Thes NapameTpamu x Ta y (V2?2 ). ¥ pasi nepenoBuenus nosep-
Tae HUGE_VAL i BCTaHORIIOE KOJ IOMHIKH ERANGE .

labs()

long int labs (long int b);
Tloseprae aGcomOTHE 3HAYEHHS TTapaMeTpa b, mo Mae Tan long int (|b]).

ldexp()

double ldexp (double x, int p);
OGunciioe | noBepTae 3HaYeHHA BUPaly X-2°, Jie NapaMeTp p LiJIOYHCIIOBHil.

log()

double log (double x):
OGuMCmIOE | OBEPTAE IHAYCHHA HATYPANBHOTO NOrapufma napamerpa x
(Inx). 3uauenns x Mae GyTw mificHEM nofaTHHM uncnoM: x>0. Y mpoTHBHOMY
BHNAJIKY, AKIO x <0, TO BCTAHOBIUOE KOJ IOMHAIKH EDOM, a Ao x =0, T0 Kox
TOMHJIKH ERANGE.

logl0()

double 1logl0 (double x);
O6unAcIoE | MOBEPTaE 3HAYCHAA AECATKOBOrO NOTapndma mapameTpa X
(lgx). 3nauenns x mae Gyru aificHum nonaranM sncnoM: x>0. V nporusxomy
BHIA/IKY, AKIIO X <0, TO BCTAHOBMOE KOl MOMuIK: EDOM, a axmo x=0, To kox
TOMANIKH ERANGE.

mod£ ()

double modf (double x, double * ipart);
Po3buBae AificHe 3HAYEHRA NAPaMETPa X Ha 1iny Ta Apo6osy yactymu. Iloseprae
IpoGOoBy YACTHHY YUCITA, & LiTY 3ATHICYE 38 AIPECOI0, AKY 3a/1a€ BKA3IBHIK ipart.

poly()

double poly (double x, int n, double c[]);
OGuHCIIOE | OBEpTaE IHAUCHAA NONiHOMA IapameTpa X (¢, +ex+ex+...+cx").
TlapaMeTp n 3aja€ NOPANOK MONIHOMA, 4 NapAMETp C — AAPECY MACHBY, A€ 32~
nucari koedinienTn noninoma.
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7. biGnioTexa cucTeMu nporpaMyBalis Borland C/C++ fonarkopo MicTHTE HaGip MaremMaTiyHuX
ymuii, ineRTHYHMX K0 MonaHHX y Tabn. [I2.1, ane NpusHaYeHMX AMa poGOTH 3 KAHEMM, WO
MatoTs THIT long double. ImeHa wix dymkniit 3akinuyloTeea miteporo 1 (mampyknan, cosl{},
hypotl{), sqrtl(}),a Bci milicHi napaMeTpu Ta 3HAYEHHA MAKOTE THD long double.

Tabnuus 2.2
Dynxuii knacudpixauli Ta 3miHM cumsonis
{3aronoenwit haiin <ctype.h>)

Dyukuia MporoTan i npusHavdenus

int isalnum (int sym);
isalnum({) | IloBepTac HeHyIEOBE IHAYEHHA, AKUIO CHMBOA Sym € miTepoio aGo wadpoio
("A'.'2', 'a’.'z’' afo '0'..'9"), iHaKine MOBEPTaE HYMb.
int isalpha (int sym);

isalpha(} | INobepTac HEHYNBOBE IHAYCHHA, AKIIO CHMBON SYM € JATHHCHKOK JNITEPO0
(*A'..*2" abo 'a'.’z"'), iHaKie - HyNb.

int disascii (int sym);

isascii{) | Tlobeprae HCHYNEOBE 3HAYEHHN, AKIIO CHMBOM SYm BXOAMTL Y CTAHAAPTHY HACTHAY
ASClI-tabnuui (xoxn 0..127), iHaKiue — Hymb.

int iscntrl (int sym);
iscntrl() | I[MoBepTac HeHYNBOBE 3HAYCHAA, AKIIO Sym HANEKHTD JO IPYIH KSPYIOTHX CHM-
sonie (kom 0..31 ao 127), iHaKwWe — Hylb.

int isdigit (int sym);

isdigit() | IloBepTac HeHyNbOBE 3HAMCHHA, A0 CHMBON Sym € HECATKOBOK LHQPOID
(*07..'9"), iaxme — Hynsb.

int isgraph (int sym):
isgraph() | IoBeprac HeHyIHOBE 3EAUEHHA, AUUO SYMm HANEHKATL JO IPYKOBAHFX CHMBOMIB,
XpiM npobiny (xomm 33..126), iHaKme — HyTb.

int islower(int sym);

islower(} | Moeprae HEHYNLOBE IHATCHAA, AKWO CHMBON SYm € MANOK MATHHCHKOIO AIiTE-
poio ("a'.'z"), iHaKilie — Hyib.

int isprint (int sym);
isprint() | IoBepTac HeHYTHOBE 3HAYEHAR, AKWO SYm HANEHKHTE O FPYIH APYKOBAHHX CHM-
BoniB (Xomu 32..126), iHAKIIE — HYb.
int ispunct (int sym);
ispunct() | Toseprac HeHYNLOBE IHAUCHHS, AKILO Sym HAJCHKUTH A0 CHMBOMIB TyHKTYauii
(iscntrl(sym) abo isspace{sym)), iHaKile ~ Hylb.
int isspace (int sym);

isspace() TloBepTae HEHYIbOBE SHAYCHHA, AKIO CHMBOA SYM € NPOGUTEHHM CUMBOJIOM (CHM-
P BOAIOM MPOGLITY, HOBOXO PsJIKa, HOBOI CTOPiHKH, TOPH3OHTATLHOL HH BEPTHKAABHOL
Tabymauii — kogu 9..13 abo 32), inawiue — Hyis.
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Dyukuia

MpotoTHn i NpU3HA“enHn

isupper()

int isupper (int sym);

TToBeprac HERYBLOBE SHAYEHHA, AKINO CHMBOI SYM € BEIAKOIO AATHACKKOI) Jiire-
poto ('A'..'2"), inakwe - Byns.

isxdigit()

int isxdigit (int sym);

l'[oneprac HCHYNbOBE 3HAUEHHS, AKUI0 SyMm € CHMBOJIOM mic-manux‘rkonux
wap (10°..'9", 'ACIF a60 'a’.'£'), HAKME - HYTh.

toascii()

int toascii (int sym):
Toseprac sym$128 - mepersopioe 3uaveHHA sym Ao ASCII-roay.

tolower()

int tolower(int sym);

TloBepTae BUIIOBIANY Maly JITEPY, AKINO Sym BeHKa NATMHChKA HiTepa, iHak-
we — sym.

toupper()

int toupper (int sym);

Toreprac BIANOBIAHY BE/NHKY MITEPY, AKII0 SYm MA/a NATHHCHKA NiTepa, iHak-
e — sym.

orrmees— e

Tabnuus 2.3
‘©yHxull ans poboTH 3 ainAKKaMK onepaTMeHOE naM'aTi (OM)
1 CMMBONBHUMY PRAKAMK (3aronoBHuWil dain <string.h>)

Oynkuia

Tporornn i npu3kavennn

memeepy € )

void * memccpy (void* ml, const void* m2, int sym,
size_t n);
AHANOT MEeMCPY (), ane 3yMHHAC KONFOBAHAA GaHTIB 3 RiNAHKY m2, AKMO
B ml cromiHosauo cimeon sym. loseprac anpecy Gaiita, HacTymHoro 3a Gatitom
i3 cHMBOAOM sym ¥ ml, 260 NULL, AKIIO Sym He CKONIHOBAHO.

memchr ()

void* memchr (const void* m, int sym, size_t n);
Teperipsc, Tn cepen n repnmx Galitie ainsukn O, 3anaH0i agpecoro m, € GaiiT,
o IopiBHIOE KONy CHMBOMa sym. [loBeprae agpecy usoro Gaitra a6o NULL,
AKOIO SYM He 3yCTPIacTses y 3a/5aHiN ALARLE.

mememp ( }

int memcmp (const void* ml, const void* m2, size_t n);
Nonapo nopisHioe (sk Jani 3 THIOM unsigned char) n mepHx Gaitris ai-
nanok O], 3amauux pkasiprukamu ml i m2. [loeprae 3sadenns ninoro Toy: 0,
SIKIO BMICT M1 36iracThes 3 m2; <0, AKWO ml<m2; >0, AKWO mi>m2.

memepy ()

void* memccpy (void* ml, const void* m2, size t n);
Koniroe n nepumx Gaitrie 3 aimmmin O m2 y pinsuky OIT ml (aimsiuin ne
TOBMHHI EpeKpiBaTHCE). [lobepTae ml - aapecy CKOMIHOBAHOT ALLTHKH.

memicmp ()

int memicmp (const void* ml, const void* m2, size_t n);
AHanol memcmp (), a/ie nopiBHioe GaliTH sk cuMBONH, irRopyrodH Ix pericTpn
(BemaKi fi M2l T{TePR HE PO3DIAHAOTECA).

memmove { )

void* memmove(void * ml, const void* m2, size_t n);
AHarnor memcpy(}, ane HONaTKoBo A03BonAe, wob mimaukn OIl m1 Ta m2
TEPEKPHBANKCE.
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Dysxuia IpoToTun i npasHayeHns
void* memset (void* m, int sym, size t n);
memset ()

3amucye y nepmi n Galir alasnke Ofl, agpecy skoi 3afa€ mapaMeTp m, KOX
CHMBONZ_Sym.

movedata()

void movedata {unsigned mlseg, unsigned mloff,
unsigned m2seqm2, unsigned m2off, size_t n);
Konitoe n Gaitr 3 mimaxu OIL, 3agaHoi agpecor mlseg:mloff y AinsHKy

m2seg:m20ff (COrMeHT: 3MIL|.leHH)‘l) 3afaHH OBHHX aApec pobHTL GyHKII0
HE3ANEKHOM0 Bill MOJE nan aTi.

stpepy ()

char * stpcpy (char * sl, comst char* g2);

Komitoe psnok s2 (3 '\0' BKTIOYHO) 33 afipecoto, 3amaHok0 yepes s1. Toseprac
agpecy Kitlld CKONHOBAHOTO PANKA — 3Ha4eHHs sl+strlen(s2).

strcat()

char * strcat {(char* sl, const char* s2);

Tpuenmye panok s2 (3 '\0' BXMOYHO) A0 KiHus paaxa s1. TToseprac anpecy
JOMOBHEHOTO PA/KA — SHAYCAHA sl .

strchr()

char * strchr (const char* s, int sym);

TlepeBipse, 44 CUMBOA Sym BXONHTh Y PAAOK S. [ToBEPTAE BKA3IBHUK Ha Nepme
BXOIKEHHA Sym ¥ s a00 NULL, SKIIO Sym He 3YCTPIa€ThCA B PARKY S.

stremp()

int strcmp (const char * si, const char* s2);
IocainopHO nopiBHIOE CHMBOAH pasikie s1 1 s2 sk xami unsigned char.
TloBeprac nine THCNO, 3HAUSHRA AKOro: <0, sxmo s1<s2; 0, axwo s1 i s2
36iraloTees; >0, Ko 51> 82,

strcmpi ()

int strempi (const char * sl, const char * s2);
Makpoce, Mo BUKIHKAE dyExijio stricmp().

strepy ()

char * strcpy (char* sl, const char* s2};

Koniroe panox s2 (3 *\0' BKITIOYHO) 33 aIPECOI0, 3aaHO0I0 depes s1. [Tosep-
Ta€ s1 —aApecy CKOMiHOBAHOrO pAAKa.

strespn()

size_t strcspn (const char* sl, const char* s2);
TloBepTaE KINEKICT IIOHATKOBRX CHMBOIIB PAAKa S1, AKi HE BXOARTE Y PAIOK 52
(ZOBKHHY DifpAAKA S1 A0 MOABH MEPUIONO CHMBOJA 3 S2).

stxdup()

char * strdup (const char* s);

Komiioe psaok s (3 '\0' BKAWYRO) B INHAMITHY TIaM’ATh, IONEPEAHBO BH~
AiauBIM TaM num;ky posMipoM strlen(s)+1. Honep‘tac aapecy pajka B
JHHBMIURIA naM’ ST,

strerzor(}

char * strerror {(int errnmb};

TloBeprac BKa3iBHHK HA MIOYATOK PAAKA 3i CTAHIAPTHUM TOBINOMNEHHEAM IPO
TIOMILTKY NPOLIECY BUKOHAHKA IPOTPAMH 3 HOMEPOM exrrnmb.

int stricmp (const char* si, const char* s2);

stricmp() | Amamor stremp(), aje MOPIBHIOE CHMBONM PSKIE s1 i s2, irROpyrTH (X
perictpr (Benuk1 A Mani AiTepu HE POIPISHAIOTLCA).
unsigned strlen (const char s);
atrlen(} "ot
ToBepTac ROBKUHY PANKA 5 Y CHMBOJIAX (' \O' HE BPaXOBYETLCA).
char * strlwr (Char' 8);
striwr() 3aMiHIOE BENHKI TATHHCHKI JITEPR y PAIKY $ BIZMOBINHMMM MATHMH NiTepamH,

IHILI CHMBOJIH HE 3MIHIOIOTHC. TloBeprac s — aapecy NepeTBOpPEHOrO pAAKa.
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Dynxuis

IIporornn i npHHaYeHHA

strncat()

char * strncat (char* sl, const char* s2, size_t n);
Amanor strcat (), ane J01ydac [0 pmka sl He Gimble, HiX n TIOYATKOBHX
CHMBOJIB 3 pAfika $2; y KiHells AONOBHEHOTO PALKA 3AHOCHTECA ‘\0'.

strnemp ()}

char * strnemp (const char* sl, const char* s2,
size t n);
Ananor stremp(), ane nopinuloe TIMLKH n_TOYATKOBUX CHMBONIB paf-
kip s1 Ta 2. SIKIO AKMHCE 13 PANKIB KOPOTIUME 33 R, TO NOPIBHAHHA MPHITH-
HACTBCA 3 AOCATHEHHAM '\ 0’

strncmpi ()

char * strncmpi (const char* sl, const char* s2,
size t n);
Ananor strncmp(), ane NOpiBHKE CHMBONH PAAKiB s1 i s2, irHopyloun ix
pericTpH (Be/MKI i Mani NiTepH HE PO3PISHAKTHCA).

strnepy()

char * strncpy (char* sl, const char* s2, int n);
Ananor strcpy(),ane3 s2 y pafok sl KOMiOeThes He Gitbiue, Hbx n mo-
9aTKOBHX CHMBONIB. SIKIIO CKOMIHOBARA IPYMNa CHMBOJTIB He 3aKIKTyETECA *\0',
TO HY/Ib-CHMBONLY S1 HE 3aHOCHTECA.

straicmp()

char * strnicmp (const char* sl, const char* s2,
size_t n);
Makpoc, u1o Buxnukae pyHKI0 strocmpi ().

stroset{)

char* strnset (char* s, int sym, size_t n}):

AHanor strset(},ancypaioK S 3aBOCHTBCH Re Ginbime, HDK n CHMBONIB sym.
3aNOBHEHHA PANXA S NPHIHHACTBCS, AKMO JOCSTHYTO *\O*.

strpbrk()

char * strpbrk {const char* sl, const char* s2);
Wlyxae y pagky s1 mnepiudii CAMBOJI, WO BXOMHTL ¥ PAfok s2. IloBeprac BKa-
3IBHHK Ha JHalZcHHH ciMBon 460 NULL, AKIIO B PAAKY S1 HEMAE CHMBONIB, 3
AKUX CKNANACTHCA PAAOK S2.

strrchr()

char* strrchr (const char* s, int sym);

Amanor strchr (). [Tobeprac BRa3iBHHK RA OCTAHHE BXOMKCHHS CHMBONA Sym Y
PAgoK s abo NULL, AKIIO Sym HE 3yCTPiSaeTeci B s.

strrev()

char* strrev (char* s);

TepecTarmic cumeony paaka s (a0 *\0'} y 3BopoTHoMy nopasky. Ilopeprae
8 — afpecy PAAKa MCNS PERCPCYBAHEA.

strset()

char * strset (char* s, int sym);

3amopkoe paaok s (10 '\0') cuMBonom sym. Tloseprac s — aapecy 3anoBHe-
HOrO pAAKa.

strspn()

size_t strspn {(const char* sl, const char* s2);
TloBepTac KIMEKICTE NOMATKOBHX CHMBOIB PAMKA s1, AXi BXOATH ¥ pAKOK 52 (10B-
KHHY TIORATKOBOTO IAPAAKA, IO CKNARAETECA i3 CHMBONIB 52).

strstr()

char* strstr (const char* sl, const char* s2);

TlepeBipse, 4 psnOK S2 BXOAMTE K MiApsuoky s1.TlosepTae BrasinHiK Ba ep-
LUK CHMBO Pifika 52 y 51 aG0NULL, sKiio S2 He3yCTpiuaeTheay pAaKy sl.

strtok()

char* strtok (char* sl, const char* s2);

Bupinse B psjky s1 nekceMH, OGMEXEHi CHMBONAMH 3 piafKka s2 (aus. §9.4.2).
TloBepTac BKAZIBHMK H12 BUALTCHY fekceMy 260 NULL.
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Dynxuia

Hpororun i npu3navenun

strupr()

char * strupr (char* s);

3auiHioe Mani NATHHCBK] JTiTepH Y PAZIKY S BIANOBIZHWMA BETHKIMH NiTEPaMH,
iHmi CHMBOAH He 3MimioloTbes. TloBeprae s — aapecy nepeTBOPeHOro praka,

_strerror()

char* _strerror (const char* errtext};
DopMye CHMBONBHIH PAIOK i3 NOBIAOMASHHAM PO OCTAHHIO 3ahiKCOBAHY TIOMIIIKY
TIpoLlecy BHKOHAHHS MPOrpaMi y POpMi errtext : cmandapmue nosiooMRenns.
Tloseprae BKasiBHMK Ha NOYATOK CQIOPMOBAHOTO PRAKA (PAAOK 3aTMCYETBCH Y
ChewiaTbHI BRYTpinHif cTaTHiHui Gydep).

Hpursimuu:

size_t — THN, MO BUKOPHCTOBYETECH J1A MOBINBHOCT MapameTpiB posmipy Asumx i obeary

HiMAHOK 1aM’ATi. 3aneknapobasiii yepes typedef Ak THn unsigned int.

. NULL — MaKpOKOHCTaHTa, N0 No3katac Nopoxciili krasisiuk. Ii sravenna Aopisnioe 0.

Tabnuus 42.4
DYHKUI 33FANLHOTO NPHUIHAEHHR

(saronosnui hain <stdlib.h>)

Dynxuin

Hpororun i npranauenns

abort ()

void abort(void):

3yIHHAE BUKOHAHHA NPOrpan (aBapiiflie 3aBepIcHN), BUBOAWTS ¥ HOTIK MOMUIOK |
TOBiNOMICHHA "Abnormal program termination" i BHKIMKac dyHKHilO
3aBepIUEHEs _exit () 3 xopoM 3.

abs ()

int abs (int number);
Tlogeprae abCOMIOTHE 3HAYEHHA APTYMEHTY number, AKUE Mac THD int.

atexit()

int atexit (void (*fcmp)(void ));
Pecctpye dynKuito, aapecy Axof sazae napaMetp func, aK Pynkuiso, wo Gyae
ABTOMATHYHO BHROHYBATHC IEPEI KOXHAM HEABADIHHITM 3aBEPUICHAAM NPOTPaMHL.
MoskHa 3apeecTpyBath 210 32-X $yHaiit 3asepiuennd., ITopanox BUKIHKY GyHKik

3BEPIICHHA 3BOPOTHHI 10 NOPAAKY iX peecTpauii (AEPIIote BUKOKYETHCA GyHKINA,
3APEECTPOBAHA OCTAHHEOIO, i T.IL.).

atof()

double atof (const char* st);

Bupinse 3i CHMBOABHOMO PAAKA st THAPSAOK, SKHi € 3aNHCOM AIHICHOND YHCAA, i
NepeTBOPIoE HOTO B 3ateHnAA 3 THIOM double. ITepen uncnomy st moxe GyTH
AOBiNBA2 KiNLKICTS CHMBONIB posainsHHMkiB. Came qucio NopunAO GyTn 3anmcane
AK JIECATKORE ijjle us AificHe y dopMi 3 (ixconarowo a0 3 MIaRAIOU00 KPaNKOKO.
Kinuem psyrka BRAXAETECS NEPIIH CUMBON, AKHH He BITHOCHTECA 110 CHMBOAIB
AiHcHOTO anena. Y pasi YCMilAOro MepeTBopeHHR GYHKILA OBEPTaE OGUHCIEHE
HAC/OBE IHATCHHA; AKILO YHCITO BHULTHTH HE BAANOCK, TO $yHKUiA noBEpTae 0;
a B padi BRHMKHCHHESA NEPETIOBHEHAA — 3HATCHAA THUGE_VAL i dixcye nommnxy
TICPEIIOBHEHAA.

_atold()

long double _atold (const char* st);

AHanor atof (), ane MeperBopIoE YHC/O i3 CHMBONLHOTO PAIKA St Y NaHE 3
THNOM long double.
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atoi()

int atoi (const char* st);
Bupinse i3 CHMBONIBHORO PANKA St TEPANOK, KMl BUIMOBLNAE HiNOMY “HCY, i
NEPETBOPIOE HOTO y 3HAYEHHs 3 TUNIOM int. Uncay B St MOXe NepemyBaTH a0~
BifbHA KLTLKICTE CHMBOAIB PO3IiNEAMKiB. Came umca0 TOBHHHO GyTH 2anmcaHe
AK AECATKOBE Liile, MepeA IHcoM Moxe 6yTH 3rax + abo -. Kiuem uucna spa-
KACTHCA NEPLIWH HeldPoBHH CHMBOJL Y pasi YCINHOTo NepeTBopeHH dyHKuia
TIOBEPTaE 0GANCIICHE 3HAICHNA, A B Pasi TIOMHAKH — 0.

_atol()

long atol {const char*st):

Ananor atoi(), ane NEPETBOPIOE BMICT CUMBOJIBHOTO PARKA St Y YHCIO 3
THNOM long int.

bsearch()

void* bsearch (const void* key, const void* arr,

size_t nelem, size t size,

int (* fcmp) (const void*, const void*));
Buxonye nBilikoBu# NOWYK y BNOPAAKOBAHOMY MACHE] NaHMX, A1pecy MOYATKY
AKOTO 337a€ NapaMeTp arr. [IoBEpTac aapecy NEPLIOTO ENEMEHTA arr, KK
36iraeThea i3 KiIloueM NOWYKY, 33KaHUM BKasiBHUKOM key, a6o NULL, RKWO
Bi/MOBIZHOrO EICMEHTa B MacHEi Heac. [lapameTp nelem 3afac KinBKiCT ene-
MEHTIB MACHBY, a napaMeTp size — poamip enementa b Gajitax (auB. npum. 2).
Tloluryk BUKOHYETBCS 32 METOTOM TIONOBHHHOTO AUIEHHS, EICMERTH arr MOBHHHI
§yTH BIOPAAKOBAHI 32 JPOCTAHHAM IHATCHD. J14 NOPIBAAHHS ENCMEHTIB MACKBY
i3 KMOYOBHM 3HAUCHHAM *key BHKOPHCTOBYEThCA OKpeMa Qywiuis, anpecy
xoi 3318 oCTaHKiH napavierp femp. QYHKUIA NOPIBHANAA IOBRHHA NIOBEPTATH
SHAuenHs <0, AKWO ii eIt aPryMEHT MOHIKI 32 APYTHi, 0, Ko apry-
MeHTH 36ira|on,cx‘ i 3HAYeHHA >0, AKMO nepmmmii apryMenT Ginblunii 3a ApyYruit.

calloc()

void* calloc (size_t num, size t size);
Bupinse HenepepsHy AUARKY IMHAMiUHO NaM ATi, N0CTATHIO 414 PO3TAIlYBaHRS
MacHBY 3 NUm elleMeHTIB, KkeH 3 AKHX Mae posmip size (auB. mpuM. 2). Buainesal
DiTAHKA 3ANOBHIETHCS HYTBOBHMM GalfTaMi (OHYMIOETECA). Miclie posTaiuyBanHa
JMHAMIYHOI iAAHKH 32/IEKKTH Bill BCTAHOBCHOI Moae/i man’aTi (aus. §14.5). ¥V
Pasi YCNiIIHOrO BEKOHAWHA TIOBEPTAE AAPECy Nepuoro Galita BRAINEHOT TIAHKH,
a B pasi Hernadi — NULL.

div{)

div_t div (int numer, int denom);
BHKOHY€ lileHHA JBOX LiNKX TUCEN: numer — AileHe, denom — DiTLHHK. [To-
BepTac CTPYKTYpY 3 THROM div_t (AWs. npuM. 3), ABa IINGYHCHOBNX NTOAA AKOY
3JAMOBHIOIOTHCH HacTKOIO (Tone quot) i 3amunrkoM (Ofie Tem) Bill AUIEKHS.

ecve()

char* ecvt {(double numb, int ndig, int* dec,
int* sign});

TlepeTsopioe Aificke THCI0BE JHATCHAA, 347aHe NAPAMETDOM NUMb, y BHYTpImAiH
CHMBOABHMH PAROK, WO CKNANAETHCH i3 ndig NeCATKOBHX Widyp uncia, loseprae
aapecy Nepiioro Gakita cropMOBAHOTO PsAIKA (KOMEH HACTYNKHH BAKINK ecvt ()
3IMIHIOE BMICT PAKa). 33 A1PECOI0, 3a0aHOI0 Yepea dec, JAMHCYE TIOSHLIK) IECATKOBOT
KPAIKA BUIHOCHO MOFaTKY PAAIKa (CaM PANOK KPANKH He MicTHTn). STkmo *dec <0,
TO ZlecATKOBA KpanKa PO3TalIOBana 311iBa, T06T0 Yneno <1. Braisuuk sign
3a02€ A/IPECY, 32 AKOK) JAMHCYETHCA 3HAK MCTa: 0, AKILO Humb JOMaTHE YHCIO,
i HeHYNBOBE 3HAYEHHS, AKIIO numb Bix’eMHe.

exit()

void exit (int status);
3apepuwye BHKOHaHHA Nporpamu. [lonepeanbo samucye y daitny BMicT Bifno-
it Oy(epik BHBe[CRHA, 3aKpuBac BCi Bilkpui dajinH, BHKIHKae QyRKuil,
3apeecTpoBaHi AK (yHKuii 3apepienHA (IMB. atexit ()). Ifapametp status
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nepenae B onepauiiiy CHCTEMY CTaTyC 3aBEpIICHEA mporpami. [puitnato, mo 0
{abo EXIT_SUCCESS) BKa3ye Ha HOPMa/IbHE 3aBEPHICHHS, 3 HCHYTLOBE 3HAYEHHA
(abo EXIT_FAILURE) € 03HaKOI aapiiHOTO 3aBEPWEHRA.

_exit()

void _exit (int status);

Awnanor q;ymmu exit (),ane He BHKOHY€ ckMaHRA Gydepin, Re 3aKpuBac daian
ZARVX § HE BUKIHKAE Qym(um 3ABEPILICHAS,

fovt ()

char* fcvt (double numb, int ndig, int* dec,
int* sign);
Ananor ecvt(),ane mapamerp ndig 384a€ KUBKICTh UHGP y ApoGoBiH YacThri
YHCNT, 3ATHCAHOTO B CHMBOJILERHA PAIOK.

free()

void free (void* memp);
3pinEHAE NIAHKY AWHAMITHOT NaM 4TI, MONEPEHBO BHIIEHY OXHieH0 i3 GyHKuiii:
calloc(}, malloc(} uu reallac(). [lapamerp memp NOBHHEH 3anaBATH
anpecy nepmoro GaiTa AiNSHKA, 010 IBLTHHAECTECA.

_fullpath()

char* _fullpath {char* buf, const char*path,
int buflen);
Dopmye i 3aHOCHTE y Gyep buf CHMBOMLHII PALOK, WO 3ALAE NOBRMH LUIAX
20 $afina 3 ypaxyBaHHAM BiTHOCHOTO ILIAXY path i NOTOYHOrO aKTHBHOIO KaTa-
xnora. Iapametp buflen 3afac posmip 6ydepa buf. Ilopeprac agpecy buf y
pasi YCHIIIHOTO BHKORaHHA T2 NULL, AKINO Gydhep HEROCTATHBOrO posMipy wm
mngX path MiCTHTE DOMUAKY.

gevt()

char* gcvt (double numb, int ndec, char* buf};

Teperpoploe AilicHe 3Ha4€AKA TapaMeTpa numb Y CHMBOJBHHIN PAZOK i 3aMHCYe
#oro 3a aapecow buf. [lapamerp ndec 3anae KUIBKICTh RECATKOBHX THMDP ¥
CHMBOBHOMY 3amuci wicna. Sxlo numb MOXHA JAUCATH 3 TOYHICTIO ndec
undp y $opmi wmcaa 3 $ikcosaHok KPaMKolo, To Gelo 306paxaeTbea y Uil pop-
Mi, IHaxwe numb 3amACYeThCA y GOPMi HHCAA 3 IIABAIOTOIO KPAMKOK. TouHICTS
ndec 3a6e3MeTYETECA MINAXOM OKPYIICHHA 3HAYCHHA numb, KIHNEB] HYTi Apo-
Gopoi uacTHEM He BRBOAATHCA. TloBepTac anpecy nepmioro Gaitta cdopMoBasora
pagKa — buf.

getenv(}

char* getenv (const char* vname);

V pasi yCIHOIHOTO BWKOHAHHA TOBEPTAC BKAJIBHHMK HA NIOIATOK BHYTPUUHEOrG
CUMBOJIBHOTO PARKA, MIO 36epirac 3HA9CHHA 3MIHHOT OTOUEHH, iM’4 AKol 3373
mapameTp vname. SIkmo BiguoBiAHY 3MiHHY He 3RaliaeHo abo 3adiKcoBaHO No-
MHIKY, TO TOBepTac NULL. 3MIiHATH 3HA4eHHA 460 iM’4 3MIHHOT OTOYERHA MOXHA
wepes gyHKuio putenv().

itoa()

char* itoa{int numb, char* str, int base);

Teperpopioe UIMOYHCNOBE IHAUCHHA MapaMeTpa numb Y CHMBONLEHT PANOK i
3a1THCye HOFO 32 AfIPECOI0, 3AMIaHOI0 NapameTpoM str. Iapametp base 3amae
OCHOBY CHCTEMM THC/ICHHA, B AR 6y)1e JaTHCaHe ‘iMCﬂOv LIER Y anlHMa’l'Vl 3Ha-
YeHHs Bl 2 o 36. Bia’eMHi 9CIa SAMHCYIOTHCA 31 3HAKOM MiHYC TUIBKH TOL,
KofH base A0piBHIoe 10 (y pasi Hummx 0CHOB YHCMEHH: ABIFKOBI KOAM BIAEMHHX
UKCEN POSTIAAMOTHCS | NEPETBOPIOIOTHCs AKX Gessnarosi). Poamip str nosuHen
GyTH JOCTATHIM JUIA 3anucy dp uHcaa i Kinuesoro '\ 0. Tloseprae str.
KOHTPOIb NPAaBUTLHOCTI APTYMEHTIS HE BUKOHYETRCA, Y Pasi OMIIKOBHX 3HAYEHE
PE3YNBTAT HE BH3HATCHHH.

labs()

long int labs {long int number);
Toseprac abcomorne Jnauenna napamerpa number, TN Akoro long int.
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1div()

1div_t ldiv (long int numer, long int denom);

Ananor div (), ane fineHe, ANBHHK, HaCTKA i 3/IMIIOK € KOBFMMH LIHMKH
uMCcHAMHM (IHB. NPHM. 4).

1find(}

void* 1find (const void* key, const void* arr,

size_t* elnum, size_t size,

int {* femp) (const void*, const void*)});
BuKOHYE JIiHIHHAR (TOCTINOBANI) TIOIIYK y HEBNOPAAKOBAHOMY MACHBI IaHMX,
aIPecy NOIATKY SKOro 3ajac napamerp arr. [loBeprae agpecy nepuworo ene-
MEHTAa arr, AkHil 36iracThca i3 KIoueM MOMIYKY, 3aNAHHM BKa3iBHMKOM key,
a0 NULL, 1KMo BiANOBiAHOIO NeMEHTa B MacHBi Hemae, Mapametp elnum €
BKA3iBHWKOM HA KUIBKICTb €NIEMEHTIB MacuBy, a NapaMeTp size 3anae poaMip
enemenTis y Gaiirax. Jinst MOPiBHAHHA eNEMEHTIB MaCHBY i3 KIIOUOBHM 3HAYEH-
HAM *key BMKODHCTOBYETECA OKpeMa (iyHKUif, afpecy AKoi 3afac oCTaHHil
wiapamerp fomp. OYHKIIA NOPIBHANHA NOBAKHA MOBEPTATH 3HAYEHAA <0, AKIO
i nepuIMil apryMeHT MEHIAM 33 APYTHH, 0, AKIIO apryMeHTH 36iraloTses, i 3Ha-
YeHHst >0, SKINO Tepmni apryMenT Gimbrogii 3a Apyrmit.

_Lrotl()

unsigned long _lrotl (unsigned long numb, int count);:
LinknivHo 3cyBae ,unim(ose 3HA4CHHA GE33HAKOBOTO JOBIOr0 HIIOro THCNa numb
Ha count po3pszie yniso (crapmi GiTH IEPEHOCATECA Ha MiICUe SCYHEHHX MO-
noumnx). [loBepTaE 3HAYCHHA, OTPHMAHE B PEIYIIBTATI 3CYBAHAA.

_irotr()

unsigned long _lrotr (unsigned long numb, int count});
Ilukonisro 3cyBae ABiliKoBE 3HAYCHHA GE33AAKOBONO JOBIOTO UION YHCAA numb
Ha count po3paaiB ynpaso (Momoxun GitH NEPEHOCATECA HA MICHE 3CYHEHRX
crapmix). [fopeprac 3uaaeHHA, OTPUMAHE B PE3YNBTATI ICYBAHHA.

1search()

void* 1search (const void* key, const void* arr,
size_t* elnum, size_t size,
int (* fcmp) (const void™*, const void*));
Ananor 1£ind(), BuKonye minilini (nocnmoaﬂuu) TIOWYK KIIOYOBOTO 3HAUEH-
Hi *key Y HeBNOPAAKOBAHOMY MacuBi JaHHX arr. SO BIINOBITHMA eneMEHT
BiACYTHiH, TO B{H 3ANHCY€TsCA Y KiHes MacHBy. IloBepTac anpecy MeplLOTO ene-
MEHTa arr, AKKii 36iracThea i3 KIOIEM NOWIYKY.

ltoa()

char* 1ltoa(long int numb, char* str, int base);

AHANOr itoa(},aneuneno numb, Ske IEpETBOPIOETECA Y CHMBOMLHHI PANOK S,
POSIIANAETHCA AK ROBE 1tine YHCTO.

_makepath()

void _makepath (char* path, const char* drive,
const char* dir, const char* name, const char* ext);

DopMye noHe iM'a daiina 3i 3a8aHNX CKI8JOBHX YACTHH | 3aHOCHTS J0ro y chM-
BONBHHI psoK path y dopmi D:\DIR\SUBDIR\FNAME.EXT. [lapametpu
Gysxuii: drive — pagox, o 3a%a€ UCK, MOXKE MaTH GopMy D: a6o D (D — mi-
Tepa JAMCKY, CHMBON : LOMYMAETLCA ABTOMATHUHO); dir — PAAOK, 0O MICTHTEL
iMeHa Karanorie i niakaranoris y opmi \DIR\SUBDIR\ (KiHuesmi \ MoXHa
He 3aMNCYBaTH, Bin Gyne AonyeHHil ABTOMATHYHO); name — PAXOK, 1O 3a%a€
iM’a daiina (6e3 poswnpernsa) FNAME; ext — PAfoK, WO 3a8a€ POIUIMPEHHA
¢aiina .EXT a6o EXT (. AoMydMaeTscs amMa‘quo). Koxed i3 pafkis: drive,
dir, name M ext Moe OyTH noponHiM aGo pisvuM NULL — y UbOMY BURA/IKY |
BIANOB{AHOT CKIANOBOI y OBHOMY iMeni haiina ne Gyne.
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malloc{)

void* malloc (size_t size);
Buzinse y ArHaMiuHiA nam’#ri HenepepsHy AinsiaKy, ofcsr skof 3afac napameTp
size. Micue posTailyBalHA AMHAMIYHO! AINAHKK BH3HAUAETECA BCTAHOB/EHOK
Monemmo nam’ati (aue. §14.5). V pasi ycnmilHoro BUKOHARHS NoBepTac aapecy
nepioro Gaiita BUAITEHOT MIMAHKY, 3 B pa3i HeBAaw — NULL.

max ()

mun_apeysenmis max(a, b);
Maxpoc, u1e BH3HATAE i NOREPTAE 3HAYEAHA GUTBMIOTD 3 BOX apryMeHTiR a i b.

min()

mun_apeymesmie min(a, b);
Makpoc, moe BU3HA4ac i IOBEPTAE IHAYCKHA MEHIIIONO 3 IBOX APIYMEHTIB a i b.

putenv()

int putenv{const char* env);

JHlonydae 0 SOBHIHLOrO OTOYEHHA MPOrPaMH PANOX env 31 SMIHEHHM iMeHeM
YN 3HaYeHHAM NapameTpa cepenobHina. OTpuMard aMineHe 3Hauenna abo im'a
3MIHHOT OTOYCHHS MOKHA qcpe3 GysKuio getenv().

qsort()

void gsort (const void* arr, size_t nelem,

size_t size, int (* fcmp) (const void*, const void*));
vaonye COPTYBAaHAA €NEMCHTIB MacCHBY arr 3a nopxm«m 3POCTANHS iX 3Ha~
deHb, Peartizye aymoput™ merzroro coprypanua 4 Xoapa. [Tapamerp nelem mae
3a/1aBaTH KiILKICT €IEMEHTIB MACHBY, 4 IAPAMETP Size — POIMIp CNCMEHTa B
Gajitax. Jins NOPiBHSAHES eNemMeRTIB MACKBY B POLCC] COPTYBAHHA BUKOPHCTORY-
€Thes okpema hyHKIIS, anpecy AKoi 3anae napaMeTp fomp. GYHKIA IOPIBRAHHA
TIOBHHHA NIOBEPTATH 3Ha4EHHA <0, AKWIO i MepmMii apryMeHT MeHIUKI 32 Apy-
THi, 0, AKINO APrYMEHTH 3GIratoThes, | 3Ha9eHAs >0, AKIO Nepumil apryMent
Ginburni 3a Apyruil. Sxnio IMIHNTH 3HAK 3HAYEHAA PYNKUIT MOPIBHAHHA HA MPO-

THAKHUH, TO COpTyBaHHA Gyne BHKOHYBATHCA 32 TOPAJIKOM CTIaJlaHHA 3HAYEHD
€NEMCHTIB MACHBY arr.

rand()

int rand(void);

DopMye i nOBEPTaE UiE ICEBOBHNATKOBE TMCO 3 AjanaloRy O..RAND_MAX (aus.
npum. 5). KookeH HacTyNHui BHIUBK GYHKII{ rand{) y npoueci BUKOHaHHS TIpo-
TPAMH NPHBOITHTE 110 FEHEPYBAHHA HOBOTO NICEBJOBHNAIKOROTO tucia. Tlocninosno
3reHEpORaHi YHCAA PIBHOMIPHO POINOALIAOTECS Y BKA3ZHOMY AianasoHi.

random()

int random (int rand_max):

Awanor rand(), ane resepye i Mopeprac NCeBIOBHNANKOBE JHCAG 3 Aianaso-
By 0..rand_max-1, A¢ rand_max 3aRA€TECA AK MapameTp byRKuil,

randomize ()

void randomize(void);
Makpoc, o iRiliati3ye FEHEPATOp NICEBJOBHMATKOBHX 4HICEI BUTIAZKOBIM 3Ha-

qennAM, cHOPMOBAKNM Ha OCHOBI JAHHX TIOTOKOTO YaCY, OTPHMAHUX Heped
Jynkuiio time ().

realloc()

void* realloc (void* ptr, size_t newsize);
3MiHIoE OGCAT AUIAMKH AHHAMIUHO! MM 9Ti, IOTIEPEANEO BUILICHOT PyHKIiEIO
malloc()abo calloc().ITapaMeTp ptr NOBKHEH BKA3YBATH Ha ALNIHKY, 06~
car sxoi Tpefa 3MiHATH (36LTBMMTII 300 SMEHITHTR); N2pamMeTp newsize 3anac
wouii obesr ainauwa B baiitax. ¥ pasi yenillHoro sapeplieHHA GyHKIliA NoBepTac.
BKa3iBHIK HA ALLAHKY HOBOTO OECArY, a B pasi Repnadi — NULL, cTapa AinsHKa
JHHAMIYHOT 1AM’ ATi DY UBOMY He IMIHIOETbCA (aus. §13.1).
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_rotl()

unsigned long _rotl (unsigned numb, int count);
HmKaigHO 3cyBa€ ABilikobe 3HAYCHNA GE33HAKOBOLO LIAOIO YNCNA numb Ha
count po3paais ynieo (CTapiui GiTH NEPEROCATbCA Ha MICIe 3CYHEHHX MOJIO/LIX).
TloBepTac 3HaHCHRA, OTPHMAHE B PE3yIbTAT] 3CYBAHHA.

_rotr()

unsigned long _rotr (unsigned numb, int count);
Llkniuno 3cyBae ABifiKose 3HAMCHHA Ge33RAKOBOTO 1inOro wmCHa numb Ha
count_po3paais ynpaeo (MONOMU GiTH NEPEHOCATECA Ha MiCIle 3YHEHHX CTap-
1ux). [Toseprae SHAYCHHS, OTPHMARE B PE3YILTATI 3CYBAHHA.

_Split-
path()

woid _splitpath (const char* path, char* drive,
char* dir, char* name, char* ext);

Bupainde 3 IOBAOTO iMeHi daiina, 33A3H0T0 CUMBOALHMM PAAKOM path, CKNanoBi
YACTHHH: BHCK, IIUIAX JI0 $aiina, iM’4 Ta po3MKpenHs daiina (MOBHE iM’A NOBH-
RHO BiAnoeiaTk dopMi D:\DIR\SUBDIR\FNAME .EXT). Bunineni kOMIOHeHTH
32HOCATECA AKX CHMBOJBHI PAIKH 33 AAPECAMH, SANAHHMH HACTYTHHMH IapaMe-
TpaMu gyuknii: drive - iM’s mucKy y dopmi dir — waax g0 daiina, mo
MICTHTB IMEHA KATANOriB i migkaranori y dopmi \DIR\SUBDIR\; name — im’s
dalina y dopui paaxa FNAME; ext — posmmpenns dafina y gopmi .EXT.
SO fieaki KOMIIOHEHTH B MOBHOMY iMeni dafina siacymii, To BianoBiAHi panxn
GymyTs noposkHiMH. Jlinakiu nau i, arpeck AKIX 331a10Th NapaMeTph drive,
dir, name Ta ext, NIOBHHHI MATH JOCTATHIN PO3MIP A JAIHCY BIATIOBIAHAX
CHMBOBHIX PAIKIB.

srand(}

void srand (unsigned seed):
BcTaHoBMIOE CTApTOBE 3HAYeHHS (HOTO HA3HBAIOTH “3ATPaBKOK0™) WA GyHKUiT
FEHEPYBaHHA NCEBROBHNAAKOBMX Yncen rand() (ctaHnaprHo rand() sa-
MYCKAEThCA 31 3HAYCHAAM 3aTPaBKM 1). 3uaueHHa seed BHIHAYAE 3HAYEHHs
HACTYNHUX NCEBAOBHNAAKOBHX UHCENl, STEHEPOBAHKX YePe3 BHKIMK yHKuii
rand() abo random().

strtod()

double strtod {const char* str, char** endp);

Buginse 3i cuMBonBHORO KA Str MIAPSAOK, WO BiANOBRAE AICHOMY YWCITY,
1 mepeTBOPIOE HOro y 3HaueHHA 3 THNOM double. Hepen YHCAOM Y StI MOXEe
GyTH 3anMCcaHa JOBUIBHA KUTBKICTS CHMBOMIB posaimbHHKiR, CaMe $HCI0 NOBHHHO
GyTH 3amucane AK ECATROBE Wie YH AificHe y dopmi 3 dikcosanoroe abo 3 mnasato-
4010 Kpankoo. KiHneM uncia BBaKaeTeA EPIIHIT CHMBOM, AKKIT He HATEKHTB 110
CHMBOJIB AIHCHOTO YHCIA, AIPECa IBOTO CHMBO/IA 3aHOCHTECS Y BKA3IBHUK, anpecy
AKOTO 33/1a€ MapaMeTp endp. Y Pasi yeniuIHOro NepeTBOPEHHA Gy HKIiA oBepTac
OGUHCIIEHE YHCIIOBE SHAYEHHN, & B PA3i BUHMKHEHHs NEPENOBHEHHA — 3HATEHHS
+HUGE_VAL i dikcye nommaky nepenopHeHHs. SIKINO % YMCAO BHIINHTH HE
BJANOCE, TO YHKIIIA NoBepTae 0.

strtol()

long strtol (const char* str, char** endp, int base);

Buinae 3i CHMBONEHOTO psiika Stz TiAPAZOK, IO BiANOBIAE AOBTOMY HLIOMY HHC-
1y, i nepeTBOpIOE HOFO ¥ 3HateHHA 3 THNOM long. TlepenuncnoMy str Mowe Gy
JaMHCaHa AOBUILHA KiNLKiCTL CHMBONIB pO3RinEHKKIB. [lapamerp base BH3RAuac
OCHOBY CHCTEMH 9HCIEHHA, B AKiii 3aITHCAHO THCIIO, BIR MOYKE TIPHHMATH THATCHHA
Bin 2 10 36. Lubpamu uncma MoxyTs GyTr apaGebki udpy, a vt base >10—
mOCAiNOBHI JaTHHCBKI MiTepH (Mani aGo sennki). Axwmo base nopisHioe 0, TO
OCHOBA YHCA BHIHIYACTLCA POPMOIO FOFO SaMHCY: HHCNO, MO MOTHHAETECA 3
0, BBAXAETBCA BICIMKOBUM, YHCIIO 3 ipedikcom 0X au 0x — uuc‘rHam‘lmauM,
BCi MM THEAA PO3TNAAIOTECS AX AeCATKOBI. KiHeM uneaa BBaXacTsC Tiepwnit
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CHMBOJI, STKU# HE HANSKUTE A0 UMbp AAHOTO KA. AZpeca UbOTO CHMBONA 3a-
HOCHTLCA Y 3MIHHY-BKa3iBHHK, 38 aIpECOI0 AKY 3aac napamerp endp. V pasi
YCMiMHOTO NepeTBopeHHs dyHKIiA NOBepTae OGUUC/CHE YUCORE JHAYCHES, A B
pasi momunky — 0.

long double _strtold (const char* str, char** endp);
_strtold{) | Amanor strtod(), ame epeTBOPIOE BHAINCHE 3i CHMBONBHOTO ps/Ka Str {HCAO
¥ 3HauenHs 3 ANIOM long double.

unsigned long strtoul (const char* str,
o i ;
streoul() char endp, int base);

Ananor strtol(), ane nepeTsopioe BIAIEHE 3i CHMBOMBHOTO PAKA SET MHCIO
¥ 3HaYEHHA 3 THIIOM unsigned long.

void swab (char* fromadr, char* toadr, int nb);
Ilepermcye nb Galit (nb TMOBHHHO GYTH MapHUM YHC/IOM) i3 ALngHKM NaM’aTi,
swab(} 3afaHoi agpecolo fromadr, y ANARKY, aApecy AKOI 3agac mapaMeTp toadr
(AinAHKH MOXYTE MEPEKPHBATHCE). V MPOLEC] MEPENMCYBAHHS ABA CyCLuui GaiTn
(3 NAPHOIO | HEMAPHOKX 2APECAMM ) MIHAMOTECA MICUAMY.

int system (const char* command);

systen() Brxonye komanzy DOS, sika 3anucana B CHMBONbHOMY pAKy command. V pasi
YCNilHOrO BRKOHAHHA NOBEPTAE 3HAUCHHA 0, 4 B Pazi HeB/Iai ~ HEHYNbOBE 3Ha-

9eHHA | dixcye y 3MiBHIE errno kon moMunky.

char* ultoa{unsigned long numb, char* str, int base);
ultoa(} Ananor itoa(), ane IMcne numb, AKE NEPETBOPICETECA Y CHMBONBHUI PATOK
Str, PO3LIANACTECA JK Ge33HAKOBE NI0BTE LLIE YHCIO,

Hpuminmicu:
NULL — MakpoKOHCTAHTa, 10 T03HaYae mopowasii axasisumk. 1f sauenns fopismoe 0.

size_t — THI, IO BHKOPHCTOBYETHCA MUBt MOGUTLHOCTI MapaMeTpib posMipy Aammx i obcsry
OUIAROK Tiam’ATi, 3aMeKnapoBannii yepes typedef sk Tum unsigned int.
div_t — Tvm 3HaneHRs GYHKLIT div (), 10 3aNCKNApOBaHMit TaK:
typedef struct {
int quot;
int rem;
) div_t;

1div_t - Tvu 3nauenna dysxnii 1div (), mo 3aneknaposatmit Tak:
typedef struct [
long quot;
long rem;
} ldiv_t:

RAND_MAX — MaKPOKOHCTAHTa, IO 33/1a€ RaiGiibie MOXIIMBE BUNANKOBE TACTIO, I snavenus -
0xTf£€ nopismioe INT_MAX.
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clearerr()

void clearerr (FILE* fp);

CHAEAE B HyNb 3HAYCHHS BHYTPIEIX IkmMKaTOpiB KiHus dakina i noMunck sBe-
[IeHHSA/BHBEICHHA, OB A38HHX 3 TIOTOKOM £p (HCHYTEOBE 3HAYCHHA BIANOBIIHOTO
{HAMKATOpa CHTHATI3YE PO KiHeub aiina un mOMMIKY 06Mimy).

fclose()

int fclose (FILE* fp);
3akpusae notix £p. onepentbo ckunae (nosamycye) BEYTpiLmi Gydepn woro
TOTOKY i 3aKpHBac Ix (Gydepu, wo cTBOPeH] uepes setbuf() ra setvbuf(),
ABTOMATHHO HE CKHIIAIOTECS). 3aKpiBac Gatin, nos’manulis £p. Y pasi Yemimuoro
BHKOHAHHA TIOBEPTac 0, a B pasi HeAaul (BIACYTHIN BLTBHHIT AWCKOBMH MIPOCTID,
afin mke 3axpuTO 360 iHILE) — 3HAYCHHA EOF.

fcloseall()

int feloseall{void):

3akpusac yci BLIKPHTI NPOTPAMOI0 TIGTOKH, KPIM CTAHIAPTRAX: stdin, stdout,
stderr, stdprn Ta stdaux (ams. mpuM. 2). ¥ pasi yCOilIHOTO 3aBepIIeHHS
MOBEPTAE KUTLKICTh 3aKpHTHX dhafinis, a B pasi OMWAKA — EOF.

feof ()

int feof (FILE* fp):
Tlepesipsie, T ROCATHYTO KiHUA Qaiina, MOB’F3aHOIO 3 NoToxoM fp. Toneprac
HyJb, AKILO e BCTAHOBIICHO O3HAKY KiHILs baitia, iHaKime — HERYIIbOBE 3HAUCHHS,
OsHaxy kitna daina sniMatots QyHKUIT DosuuiloBatmsa: £seek(), rewind(),
£setpos () Ta GyHilis CKHIaHHA IHIUKATOPiB clearerr().

ferror()

int ferror (FILE* fp);
TlepeBipse, UM BCTAHOBAEHO O3HAKY MOMILIKH B IPOLIEC 3BEPTAHHA IO IOTOKY £Pp.
TloBepTae HyNb, AKMO NOMUIKY He 3adikCOBAHO, TA HEHYNLOBE 3HAYCHHA, AKIIO
BHABNEHO OMWIKY. L[{06 BCTAHOBHTH NPUYHHY MOMHJIKH, TPEGa 3BPHYTHCE A0
dynkuii perorr(). Inaukarop nomunok ckuaaots dynkiii rewind() Ta
clearerr().

fflush()

int fflush (FILE* fp);
CKHpa€ BMICT BHYTpilEb0r0 Gydepa, noB’a3aH0ro 3 niotokoM £p. Akmo £p win-
KPHTO J1f18 3aITHCY, TO IIEPEHOCHTB 13 SyQepa BUBEACHHS y Gaiin 11010 NOTOKY Bei
Hesamucari faui. Slkio % £p € IOTOKOM BBEEHHR, TO ounae Gydep moToky.
TloTokH 3anHmarTsea BigkpuTHME, Y pasi yCIilIHOrG 3aBepIIeHHA NOBEpTaE O,
a B pasi Hepadi — 3HaueHHs EOF.

fgetel)

int fgetc (FILE* fp);

34MTye 3 OTOKY BBe/iehHa £p ONVH CHMBON i NOBepTae Horo XoR Y dopmati int.
'V pasi AOCATHEHHA KiHLA daiina a0 NOMWNKK YHTAHHS NOBEPTAE EOF.

fgetchar()

int fgetchar (void);
Bukouye BHKIHK f£getc(stdin) - 3YHTye CHMBON 3i CTAHAAPTHOTO NIOTOKY
BBeACHHS stdin (HaifdacTille BIH NOB’A3aHRIt 3 KiABIaTYPOIO) 1 NOBEPTAE KON
BBEZICHOTO CHMBO/a B GopMaTi int. Y paji DOMWIKHK BBeAEHHA NOBEPTAE EOF.

fgetpos()

int fgetpos (FILE* fp, fpos_t* fpos);
3anmcye 3a AAPECOIO, 3aIaHOK BKAJBHIKOM £pOS, JHAYCHHA IOKAKIHKA OTOYHON
nosnuii daiina, mos’a3aHoro 3 notokoM f£p. Basowwii THN BrasiBHMKA fpos —
£pos_t (aue. npum. 4). 36epeikene IHaUCHAA MOXKHA BHKOPHCTOBYBATH Ha-
Hani Ana BigHOBNEHAS 3abikcoBaHol mosuuii Qaiina wepea BuKIRK QyHKHil
£setpos (). [lopeprac 0 y pasi yCnimmHoro 3aBepICHHs i HEHYITLOBE 3HAYCHHA
¥ pa3i BHRMKHEHHA TOMUJIKH.
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fgets()

char* fgets (char* buf, int max, FILE* fp);

3uMTye pANOK CHMBOJHE 3 NOTOKY BBefeHRs £p i 3aHocuTs iioro y Sydep,
afpecy AKOTo 3a1ac buf (pomip Gydepa nosuHCR OYTH He MCHINMM 33 max).
IlapameTp max 0GMeXye KinbKiCTh CHMBOIB, L0 Moke GyTH 3YHTAHA 3 NOTOKY.
BeeneHH BRKOHYETHCH KO TIOABY CAMBO/IA HOBOTO PA/IKA Ui CHMBONA Kiuns (aiina,
aie BBOOHTHCA He Gibmme, AbK max~1 cHMBOJIB. S0 3unTyerses cMBon "\n',
TO BiH 3aHOCHTBCA Y buf i IpOLIEC BBe/IEHHA NPANMHACTLCA, IHAKIE NOCHIOBHO
IUNTYIOTLCA Max~1 CHMBONIB NOTOKy. Y KiHellb BBEJEHONO PAAKA 3AHOCHTb-
e '\0'."V pasi yomituHoro BHKOHAHHA fgets () Noseprac buf — anpecy nouarxy|
BBEACHOTO PANKE, 4 B Pasi MOMIUTKH, 30KpeMa, AKIO NOCATHYTO KiHUA daiina —
3HaueHHA NULL.

fileno()

int fileno (FILE* f£p);
ToBepTae NeCKPANTOP afina, NOR’A3AHOTO 3 MOTOKOM £p (HOMep, 3a AXKM Uel
¢haitn 3apeecTpoBAHO ¥ BHYTPILIHII TaGAHL BiAKpHTHX daitnis DOS). Reckpummop
A€ 3MOTY 33CTOCOBYBATH 10 (paiina HeoGXiani $yHKI HM3EKOPiIBHEBOT POGOTH 3
thaiinamu, oronoweni B <io.h>.

flushall{()

int flushall (void};

Cxupae BMict Gydepin ycix simkpuTHx daitis. Byepu notoxie ppepeHHS Oun-
maKThed, a Gyfepu NOTOKIB BUBEIEHHA NO3ANKCYIOTHCR ¥ BIANIOBIHI aiinu.
TIOTOKH 3a/IMIAKTbCA BiaKpHTHNiL. [loBepTae KiMLKICTs BIAKPHTHX MOTOKIB.

fopen{)

FILE* fopen (const char* fname, const char* fmode);
Bigkpusac wiA 06MiHy AaHHMH (haitn, iM’A AKOTO 3aia€ frame (fname MoXe
BKITIOYATH LUBX X0 haiina), i CTBOPIOE MOTIK, OB A3HKH 3 WM thatinom. INapa-
MeTp fmode BCTAHOBIIOE PENCAM BUIKDHTTA FIGTOKY | BUSHATAE onepaun, K] MOXH2
BUKOHYBATH 3 HAHAM NOTOKOM. Ao PAnoK fmode MOUMHACTHCR xm‘epom x, T0
aitr 3 iMereM fname NOBHHEH WKE ICHYBATH, OCKUILKH NOTiK BIAKPHBAETHCA
Iis YHTAHHS; AKANO fmode NOMMHAETHCH niTepoio w, To dailn nuxxpunaencu
LA 3aIMCY: BMICT iCHYI0H0ro (aiina BHTHpa€eThoA a60 CTBOIOETbCA HoBHil alin
3 iMeHeM £name; AKINO X PEXIM BIIKPUTTA (ailila IOTHHAETLCA JiTepOlo a, TO
aiin mnkpnsaencx UIA JOTIOBRERAA: BMICT icHyiouoro daiina sbepiractbes abo
CTBOPIOETbCH HOBRIT (aiiy. MoxkHa BIIKPHTH daiin BIIpA3y JULT YUTAHHA i 3aMUCY,
BKA3aBIUH B PAAKY fmode CHMBOM +, a TAKOXK BCTAHOBHTH TEKCTOBHH i OiHAPHHIL
peski 0BMiRy fanHMH 3 daiinon (TeTanbHiwa indopmauia y §15.3). I'parkumy
KiNbKICTb (haiinie, e MOXKYTE GyTV BIAKPHTI OIHOHACHO, 3313€ MAKPOKOHCTAH-
Ta FOPEN_MAX. ¥ pasi yCRilHOTO BHKOHAHRA fopen () TIOBEPTAE BKA3IBHHK HA
CTPYKTYPY / FILE, B AKY IBHOCHTHEA indpopmaniss npo BEKpHTHIS badin i cTROpEHNH
motik. Ko x Gaiii BUIKPHTH He BIANOCE, TO NoBeprac NULL.

fprintf{)

int fprintf (FILE* fp, const char* format, ...};

Ananor printf (). Bakonye GopMaTHe BUBCACHHS JAHHX Y (baﬁn, noB’A3aHuH 3
notokoM BreencHns £p. [lapaMeTp format BKajye Ha TEKCTOBHH PATOK, B AKOMY
sanvcani cieungikaLii QOPMATHAX NepETBOPERE. 33 PATKOM HOPMATY BKA3YIOTECA
BUPA3H, SHAUCHHS AKVX MAOTS GyTH BUBEICH] B NOTIX Y hopi, L0 3ANACTECA BMICTOM
pamka format. Lli napameTpH He € 0GOB’I3KOBMMH, 1X KiMEKICTS BHANAYAETHCA
cremdikanisMu psna popMary. lipasnia GopMysaHks paka £ormat, STPYKTYPY
cnenudikaniii BUBE¢HRS, BUMOTH OO IX B3AEMOYITOKEHHS 3 THOAMH AAHUX,
110 BHBOAATBCA, Ta iHIMN BIAcTHBOCTI OPMATHHX NEPETBOPEHD A2HHX AETANLHO
onucano b §5.1. dynkutia £print £() nobeprac KIMEKICTs CHMBONIB, BHBEACHHX
y notik £p, a60 EOF, AKiio 3aikcoBaHO NOMHIKY BHBEACHHA.





[image: image392.jpg]TpodoexenHs mabn. 2.5

Dyukuis

Tipototun | npusnawenns

fputc()

int fputc (int sym, FILE* fp);
3anncye CHMBOII, KOJL AKOTO 3a/(a€ mononunit GaliT napamerpa sym y daitn,
0B’ s3auMii 3 noTokom £p. IToseprae xoa 3anucaHoro cumBona (sym) y pasi
YCTIlHOTO BHKOHAHLA Ta 3HaYEHHA EQF, AKILO BHBECTH CHMBOA HE BJIATIOC.

fputchar()

int fputchar (int sym);
Bukonye Buknik fputc(sym, stdout) —3almHCye CHMBON sym, Y CTAHNApT-
Huil noTiK BBCAeHAA stdout (uaituactime ue expan). [JoBepTae KoK 3aMMCaHOr0
CHMBOJIA B pasi ycHiniHOro BHKOHAHHA Ta EOF, AKm(O 3ad)iKCOBAHO MOMMIKY
BUBE/ICHHA.

fputs()

int fputs (const char* str, FILE* fp);
3anucye CHMBONLHIH PAIOK, AAPECY AKOrO 3a74€ IapaMeTp Str, y (aiin, nos'ssa-
Hul 3 TOTOKOM BHBEAIeHHA f£p. PAZIOK NOBHHEH 3aBEIUYBATHCh HY/lb-CHMBONIOM,
SAKU HE 3AMACYETBCA Y (aiin | He MepeTBOPIOETHCA B iHuI CUMBOMH. Y pasi
YCHILIHOTO BHKOHAHHS TIOBEPTAE KO OCTAHHLOTO 3AMHCAHOr0 CHMBOMA, 4 B Pasi
TIOMHJIKH BUBE/ICHHA — 3HAYCHHSA EOF.

fread()

size_t fread (void* buf, size_t size, size_t n,

FILE* fp);
3umtye 3 (aiina, 108’43aHOrO 3 MOTOKOM £p, n 06’€KTIB, KOXEH 3 AKUX Mac
posmip size Gaiit (aue. mpuwm. 6), i samucye ix y Gydep, anpecy sxoro 3aznac
BKasipuK buf. Tloseprae KibKICTL peansHo BBefeHnx 00’ ekTiB. SKuo pesyns-
TAT MEHIIAH 38 N, TO [e 03HAYAC, IO JOCATHYTO Kitua daiina aGo 3adikcoBaHo
TIOMFIIKY BBE/ICHHA.

freopen()

FILE* freopen (const char* fname, const char* fmode,
FILE* fp);

BHKOHYE NepecKepyBaHHS NOTOKY — 0B’ A3y€ BiAKPHTHI noTiK £p 3 iHwmM daii-
JIOM, iM’ AKOTO 3ajia€ napameTp fname. SKuio e norpi6io, To 3akpusae Qaiin,
3 AKHM nonepeanno Gys mos’s3anuit notik £p. IMapamerp fmode BCTAHOBMOE
PEAHM BIIKDHTTA HOBOTO (haiiia, BiH € NOBHICTIO LACHTHUHHM 10 BIANIOBITHORO
napamerpa dynkuii fopen (). Hafuactiwe BHKOHYOTh NEpECKepyBAHA CTa-
JapTHUX TIOTOKiB stdin, stdout Ta stderr ynesmuii 3afanuit n})aun v pm
YCTIIHOrO BHKOHAHHA freopen () NOBEPTAE BKA3IBHHK Ha NIOTIK, NOB A3AHMI 3
HOBIM (ajifioM, a y BHMAZKY TOMATKM — 3HAYCHHA NULL.

fscanf()

int fscanf (FILE* fp, const char* format, ...);

Amuanor scanf (). Buxouye BBeieHHS | ()opMATIIe nepeTBOPEHHA AaHUX i3
TeKCTOBOTO (haiina, moB’s3aHorO 3 notokoM f£p. [apaverp format BKasye Ha
TEKCTOBHIT PANIOK, B AKOMY 3aMHCAHO MOC/INOBHICTS criemmdikanii GopmaTrix
niepersopers. HacTynHi napaMeTpy y BUKIHKY QYHKLIT 3a71a10Th aApecH 3MIHHEX
a60 nisHoK nam’sTl, Ky OyIIyTh 3aIHCYBaTHCE BBEACH 3HauenHs. Li napamerpn
He € 060B’ A3KOBUMH, iX KilbKICTh BUSHAYacTbCA creumdikauiamm pijka format.
Jlnst KOKHOTO MO BBEACHHA MOTOKY fp y panky format noeuHa GyTH BKa3ana
BINOBI/THA 32 THTIOM CrieuMiKalis, a B CIMCKY BBENEHHS — APECa 3aIicy JaHOro
(sxmo ue nose He nporyckaetses). Crpykrypa cienubikawiii gopmary, npasuna
(DOPMATHUX NIePETBOPEHE BBEASHNX JIAHHX Ta iX BIAEMOYITO/UKEHHS 31 CIIHCKOM
BBC/ICHHSA ACTATHHO omucani B §5.2. Oynknis £ scanf( ) noseprae KIABKICTE TI0-
1B BBEACHNSA, AKi GyIM NpOYNTAHI, MEPCTBOPEHi ii 3anucart y BiANOBiAHi Mk
(mpomymeiti o8 He BPAXOBYIOTHCA); AKWIO HE 3aMHCAHO Hi OAHOTO JAHOTO, TO
nioBepTae 0; AKIO K ePe/l YUTAHHAM EPLIOTO N0/ 3a)iKCoBaHO KiHeln (aiina,

TO NOBEPTAE 3HAYCHHA EOF.
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fseek()

int fseek (FILE* fp, long offset, int base);

3MiHIOE 3HAYSHAR MOKKUMKA TIOTOYHOT T1o3uLii (paiina, n0BA3aHOrO 3 NOTOKOM £p.
Tlapamerp offset 3ajae KinbkicTs Gaiitis, Ha ski Tpeba 3MICTHTH NOTOUHY N0~
3umio daiina: akmo offset> 0, TO MOKAAYHK HOTOYHOT MO3UUIT 3CYBAETLCS Y
HANPAMKY KiHig daiina, aKmo of fset <0, TO TOKAKTUK 3CYBAETHCA A0 TOHATKY
(aiina. Tlapaverp base 3azae Ga3uc, BITHOCHO AKOTO IIHCHIOCTECA ICYHEHHS
TOKAKYMKA, BiH MOKe NPHIMATH OZIHE 3 TP50X 3HaYeHb: SEEK_SET — 3MIIIEHHS
BUIHOCHO nouaTky ¢aiina, SEEK_CUR — 3MillenHs BIIHOCHO NOTOUHOT Mozuuii
(baiina, SEEK_END — 3milieHHs BIHOCHO Kinus dpaitna (nus. mpum. 7). Hactynai
omepauii OGMiHy fanumH 3 (aitiom GYRyTh BUKOHYBATHCTE, IOYMHAIOYH 31 BCTAHOB-
nenof nosuuii. [Toseprae 0 y pasi yCrmiltHOTO 3aBepIUCHHS | BEHYNbOBE 3HAYCHAS
¥ Pa3i BHHHKHCHHS TIOMHAITKH MO3HITIOBAHHA.

fsetpos ()

int fsetpos (FILE* fp, const fpos_t* fpos);
BCTaHOBMIOE TIOKAXKYHK MOTOYHOT mo3uiii haiina, moB’5#3aHOro 3 MoTOKOM £P,
Ha TI03U1iI0, 3a(iKCoBaHy paHilue Yepes BUKIHK (yHKUii fgetpos (). Bkasis-
BEK fpos 3a1ae alpecy, 3a AKOIO 3aNMCAHO 3HaYeHHs 3ad)ikeoBaHOI IIO3KLIT paiina.
Hactynsi onepatii 06Misy f1arnMu 3 Qaiinom GyayTs BHROHYBATHCH, IOYHHAIOHA
3i BeTanoBneHoi nosuuil. [loseprae 0y pasi yCHilIHOTO 3aBEPIUEHHS | HEHYNBOBE
3HAYCHHS Y Pasi BUHHKHEHHS MOMIIKH NO3HITIOBAHHSA.

ftell()

long ftell (FILE* fp);

TloBepTac 3HAYEHHA NOKAKIHKA IOTOMHOT o3k daiina, 0B’ A3aHOr0 3 NOTOKOM £p.
Sxmo notik BigKpUTO B GitapHOMY pemum T0 3uaverns ftell() nopisHioe
KinbkocTi GaiiTip Bi nowarky daiina 20 fioro norourol nozui. Jlna TekcToBUX
TIOTOKIB MOXKYTE GyTH BiAXHICHHS, CIHYMHEH] NIEPETBOPEHHIM CHMBOIB KiHL
panka, 3uadenss ftell () MOXHA BHKOPHCTOBYBATH JUIA TIO3ULIIOBAHHS IOKAXK-
umka aiina pyuxuicio £seek (). ko x 3adikcoBaHo MOMHIKY BUKOHAHHS, TO
yHKuis noBeprae 3HaveHus -1L.

fwrite()

size t fwrite (void* buf, size t size, size_t n,
FILE* fp);
TMepenncye 3 Gydepa, anpecy axoro 3azac Brasiuuk buf, y daiin, nos'ssauui
3 n0TokoM £p, n 00’exTiB, KOKEH 3 AKHX Mae posmip size Gaiit. [Toseprae
KLIBKICTS PeabHO 3anucankx y daiin 06’ ekris. SIKIO Le 3HAYCHHS MEHWE 33 1,
TO JIOCATHYTO KiHus daiiia a6o 3adikcosaHo MOMMIKY OOMiHY JaHHMH.

gete()

int getc (FILE* fp);

3unTye 3 OTOKY BBEACHHA £p OQMH CHMBOJ i IoBepTae iforo ko, Y pasi ocar-
HEHHS KiHus (aiina abo dikcauii noOMHIKK YHTaHHA OBepTae EOF. Peanizosano
AK MaKpOC, 10 BUKOHYe BUKIMK fgetc(£p).

getchar()

int getchar (void);
39YHTye OHH CHMBOJ 3i CTaRAAPTHOTO TIOTOKY BBCACHHA stdin (maityactime
ue K1apiaTypa) i moBeprae HOro Koil. ¥ pasi MOMHIKH BBE/ICHHA noBeprac EOF.
PeanizoBano Sk MaKpoc, 1o BUKOHYe Bukauk fgetc(stdin).

gets()

char * gets (char* str);
3unTyeE 3i CTAHAAPTHOTO NOTOKY BREAEHAA stdin (Waliuactile ik nop’a3anuii 3
KIIABIATYPOIO) NOCHII0BHICTh CUMBOJIIB 1O [IOABH CHMBOIA HOBOTO PAZiKa (CHMBONA
wnasitn Enter) i 3amucye BRCAEHIH PFAOK 32 AAPECOI0, 3a1AHOK0 TAPAMETPOM Str.
CrmBon HOBOTO pafka (\n) 3aMiHIOEThCA KiHUesHM nymb-cumporniom (\0). o~

BEPTAE anpecy TMOYaTKy BBEACHOTO panka (str) abo NULL, skmo 3adikcosano
TIOMHIIKY.
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int getw (FILE* fp);

3unTye 3 daiina, M0B’132HOrO 3 OTOKOM fp 1 BIAKPHTOTO B GiHapHOMY PEKHMI,
DOCHINOBRICTE GailTis, WO BiANOBiLac ABIHKOBOMY KOZY ZAHOTO 3 THIOM int.
Toseprac BRencke uine 1uco 260 EOF, AKIIO 3adikcOBAHO NOMMUAKY.

perror{)

void perror (const char* errtext);
BrEOAMTE Y CTRHAPTHUI NOTIK HOMMIOK stderr (HaitdacTilue BiH MOB’A3aHMA 3
ekpauom) TEKCT NIOBIJOMACHHS, JANUCAHMA B errtext, a3a BuM nican ABOKpankn
CTAHAAPTHE CHCTEMHE pm‘ncnel-uu TNPHIHHY BHHHKHCHHA NOMKNKH.

printf()

int printf (const char* format, ...);

Bukouye GopMaTHe BuBeAeHHA IAHHX Y CTAHZAPTHHI BUXIAHMI notik stdout
(3n0e6LILIIOro BiH OB 432U} 3 BHBSACHHAM Ka expan). Ilapamerp format BKa-
3y€ Ha TEKCTOBHI1 PANOK, AKHI MOXC BKTIOYATH TPH [PYITH CHMBONIB: 3BHYAMKHI
ASCII-cHMBOH — BOHH BHBOLIATHCA G¢3 3MiH; Kepyloui CHMBONM — BHKOKYIOTh
BimnoBiAHy miro; cneundiauii GopMaTy — 3aal0Ts iHTepNpETALilo i HopMy 30-
GpaxerAs BUIIOBIIHOTO NapaMeTpa 3i CIIHCKY BUBEACHHA. 33 paakoM dopmary
JAMUCYIOTHCA BUPA3H, 3RATCHHA AKMX MakoTe OyTh Busenewi B notik, Lli napa-
METPH € HeOGOB 3KOBAMM, TX KIMLKICT BHIHAMACTHOA CTICUKGikaLiAMH pAdKa
format — KOxHii cneumbnmuu opMaty NOBHHEH BIANOBIKATY OIMH CyMicHHi
32 TUIIOM BHPAs3 3i clmcky BuBefeRHs. OcobnuBocTi GopMybanns paaka format,
CTPYKTYpY cieuudikaiii BUBeNeHH, MPaBiia iX B3aeMOY3TOIMKEHHA 3 faHUMH, IO
BHBOZATBCA, Ta iHI BAACTUBOCTI POPMATHHX NEPETBOPEHb ACTANBHO ONKCAHO B
§5.1. GyHKUiA NOBEPTAE KiNLKICTh PEATBHO BHBEACHHX CHMBOIB 360 EOF, Akino
3aiKCOBAHO NOMWIIKY BHBEICHHI.

putc{)

int putc (int sym, FILE* fp);

3anHcye CHMBO sym Y ¢aiin, OB’ a3aHMi 3 TOTOKOM BHBEACKHA £p. [loseprae
KOZl 3a[IACAHONO CHMBOMA (sym) aGo EOF, AKWIO BHBECTH CHMBON HE BIANOCE,
PeanizoBaHo SK MAKPOC, IO BUKOHYE BHIUIMK fputc(sym, £p).

putchar()

int putchar {int sym};
amvicye CHMBOR, KOX AKOTO 33A2¢ MONOIWIKIL OaifT napaMeTpa sym, y CTARAGpT-
HHif TOTIK BuBeneHsA stdout (nafiuactiwe e ekpau). [lorepTac Koz 3aMHCaHOTO|
cumeona (sym) aGo EOF, sAKIO BUBECTM CMMBOJ He BAanock. PeanisoBano sk
MaKpoc, 1O BHKOHYE BUKIMK fputc(sym, stdout).

puts{)

int puts (const char* str);
BHBOZMTE CHMBOMBHHII PAIOK, BHpeCY AKOTO 3a3€ Str, y CTAHIapTHHIA DOTiK
BHBeACHHS stdout (HaiivacTimie e ekpan). PAJOK NOBRHEH 0GOB’R3KOBO 3a-
BEPIIYBATHCH HY/TB-CHMBOIIOM, AKAHl IIEPETBOPIOETECA Y CHMBOM HOBOFO PANIK3.
Tloseprac NOXATHE 3HAYCHHA Y PA3i YCHILIHOTO BHKOKAHHA Ta EOF, SKIIO 3a-
(iKCOBAHO IOMHIIKY.

putw()

int putw (int num, FILE* fp);
3ankicye BIHKOBHIL KOM 321aHOTO LifTOr0 YHcHa num Y GiHapHuii dalin, nop’a3a-
HUii 3 T0TOKOM BUBeNeHHA £p. IloBeprac BuBencHe 3HAYeHHA 260 EOF, AKmIO
3a(hiKCOBAHO TOMMIIKY.

remove()

int remove (const char* fname);

Butnpae daiin, iM AKoro 3anae apametp £name. i TOBHHEH GyTH 3aKpyTHM.
PeayrizoBaHo fK Makpoc, IO BUKIHKaE PyHKUII unlink (fname).

rename ()

int repame (const char* oldname, const char* newname);
Hepeiimenonye dafin, ne oldname - crape iM’a daiina, 2 newname — Hose
iM’a. @aitn noBHHeH GyTH 3aKpHTHM. Koxse 3 iMEH MOXE BKIIOYATH MOBHHH 94
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cropouenwit mypix g0 daitna, Hose im’a haiina newname wmae GyTH yHIKaTbHHM
QA KATANOTa, B K 3anHcyeTses datun.

rewind{)

void rewind(FILE* fp};

BCTaHOBIIE NOKAKTHK NOTOYAOT MOZHLT (paiiiTa, TOB' A38HOTO 3 IOTOKOM fp, Ha
T1048TOK AaHOTO (aiiNia i CKMNAE B HYIIh 3HAYEHHA BAYTPILHIX [HIMKATOPIB KiHUS
aitna i MOMWIOK BBCAEHHA/BHBEEHHA TIOTOKY £p.

rmtmp ()

int ymtmp(void);
3axpuBac i BHTHPaE BOi THMYACOBI NOTORM Ta (aitmm, cTROpeHi B mpoueci enxo-

HAHAA NIPOTPAMH Hepe3 3BEPTaHHA A0 byHKIUIT tmpfile (). Tlobeprac KiTbKICTh
BHTCPTHX THMYACOBHX daitie.

scanf()

int scanf (const char* format, ...);

BHKoHYe BBe/leHHs i opmarne TIEPETBOPEHHS AAHHX 3i cTangapTHOTO BXiAKOTO
notoky stdin (MepeBaxHo biH NOB’3aHMi 3 knaiaTypoio). TocainoBHO 3HHTYE
BREZICH] CHMBOAH, GOPMYE 3 HIX NOIIA BBELCHHS | NIepETBOPIOE ix ¥ Asiiikosy dop-
My BiZnoBiAEO N0 cuennikaniii, 3anannx y paaxy gopmary format. 3a yMoBH
YCHOIIIHOTO MEPETBOPECHHA 3ANTHCYE OTPHMAH] 3HAMEHHS Y 3MiHHI aGo AiNaHKH
ImaM’ATi, 3APECK AKMX 3aJaK0ThCA Y CTIHCKY BBEACHHA (CIICOK BBEJICHHA MOXKE
CKNafaTHCh 3i 3MIHHOI KiNBKOCTI apryMenTis). 3abeanedye BBEACHHA AaHHX YCiX
UHCHOBHX THIIIB, 4 TAKOM OAHHOYHHX CHMBOMIB | CHMBOILRHX PSAKIB (Ge3 cHMBOMA
npo6iny). [Tapamerp format BKasye Ha CUMBOBHHIT PALOK, IO CRASLAETHCA 31
cnermdikaniil, ski BH3HAYAKOTH CNOCIG inTepnpeTaltii BBeneHux Aannx. HacTynui
NapaMETPH Y 3BePTALHI 10 hyHKUIT 3aKAI0Th 3APeCk, 3a AKUMH Gy Th 3anHCyBATHCL
BBefeH] 3HaueHHA. JUIA KOAKHOrO NOAA BECACHHA y paAKy format nosuHHa GyTu
BKa3aHA BIANOBITHA 33 THIIOM ciemmdikailis, B CIMCKY BBE/ICHHSA — aapeca 3anucy
RaHOTO (AKWIO L€ TIONE He MpoTyckaeThed). CrpykTypa cneumtlkaum hopuary,
TpaBRia YOPMATHHX NEPETBOPEHD BBEEHHX IaHUX T4 IX B3AEMOYIrOMKEHH 31
CITMCROM EBEJICHHA JETANEHO oMucaRi B §5.2, DyHKuin scanf () UoBEPTAE ik~
KIiCTh 0MiB BBeACHHS, Aki 6NN YCnilllHO MpouMTaHi, MepeTBopeHi | 3anucani y
BLANOBIAHI 3MiHAL. SKWO HE 3aMICAHO Hi OTHOTO JAHOTO, TO NOBEPTAC 0, & AKIUG
nepen NEpIHM TOMEM BBEACHIA 3YNTaHO CHMBON KiHI daiina, To — EQF.

setbuf()

void setbuf (FILE* fp, char* pbuf});
BCTanOBIIOE ANs BIAKPHTOrO NOTOKY £p KOpHCTYBalBKHit Gydep, aspecy axoro
3anac mapaMeTp pbuf. PosMip kopreTyeaupkoro Gydepa nosuben 6yt He MeH-
muM 32 BUFSIZ (muB. mpum. 8). Axmo pbuf Mae 3uaveHna NULL, To ROTIK
Gyne rebydeprzoanmM.

setvbuf()

int setvbuf (FILE* fp, char* pbuf, int bmode,
size_t bsize);

Kepye Oyhepnzanicio HaHHX And BIKPUTOrO NOTOKY £p i A€ IMOTY BCTAHOBHTH
Gydep, sn3pauesmii kopuctysavem. [lapametp pbuf 3amac agpecy noyatky Sydepa,
a bsize — posMip Gytepa. Jxino 3Haverna pbuf xopiBHIOE NULL, TO aBTOMA-
THUHO BLIKPHBAE B MMHAMIHI naM’aTi Gydiep sananoro poamipy. Iapamerp bmode
BCTAHORITIOE PE3KAM Byepusanii, BiH MOYKE MIPHIiMATH TaKi SHaueHHA: _TOFBF —
3enaitaa GyQepusauin, _IOLBF ~ panxosa Oygepusauii, _IONBF - Bydepna-
Wist He BHKOHYETBCA (AHB. nipuM. 9). TlosepTae 0 y pasi yenfiiHOro sabepmerna i
HCHYNbOBE JHAUCHHS, AKIIO NAPAMETPH QYHKII] 3A1AHO HEPIBATLHO.

sprintf()

int sprintf (char* str, const char* format, ...);
Ananor dysknii printf (),ane 1aHi BABOIATECA HE B CTAHAAPTHUHA NOTIK stdout,
a 3aNHCYIOTHCA Y CHMBOMBHHI PAIOK, apecy SKOro 3apac napamerp str (tpeba
3aesneunty, o6 posmip str GyB NOCTATHIM JUIA 3aMUCY BCHOTO PAAKA BUBE-
ngHAA). Y Kidelb ClOPMOBAHOIO PrflKa 3amucye '\0'.
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int sscanf (char* str, const char* format, ...);
Aranor bynimii scanf (), ane JaHi BBOMTECS He 3 CTAHAAPTROTO OTOKY stdin,
a 3YNTYIOTSCA 3i CHMBONBRONO PAfIKa Str. PAROK AAHHX Ma€ GYTH 3anoBHEHMH
sscanf(} zrmuo 30 cneqummm BKA3AHHMH B pAAKy format (ams. §5.2). Honeprrae

KIBKICTD TONB BBEJICHHS 3 pfka Str, AKi 6y/H NPOTHTaHi, NEPSTBOPEH Hi 3a-
mHcaHi y BUINOBiAHI 3MiHHI (IPOMYIIEH] NOMA He BPaXOBYIOTHCA), 860 EOF, AKIIO
TEPESi SUTARFAM NIEPWOTO BOR 3adiKCOBAHO KiHeHb pAAKa.

strerror()

char * strerror (int errnum);

Togeprae BkajiBHMK HA BHYTDIMHI CTATUIRWH PANOK, B AKOMY 3ATMCAHO CTAH-
JiapTHE NOBiAOMICHHA TPO OMHIIKY, HOMED SIKOi 3323€ NAPAMETP errnum.

_strerror()

char* _strerror {const char* errtext);
PopMye TOBIIOMICHHA PO OCTARHIO 32¢{KCOBAHY CHCTEMOIO TIOMHIIKY poGoth
3 MOTOKAMH 1 3aICYE HOro y BHYTPIlUHIH CTATHIHIG PAIOK, AKHiA OHOBIIOETLCA
3 KOKHHM BrIoROM GyRKT. Panok nosinomnennra Syne ckaanaTHes i3 TKCTy,
3AMUCAHOIO B errtext (HOro NOBKWHA HE NOBHHHA TEpeBHILYBATA 94 cumBomH),
32 SKHM TIiCAIA JBOKPAIIKA BRA3YETHCA CTAHAAPTHE CHCTEMHE PO3’ ACHEHRA NPHINHH
niomunky, [loBeprae anpecy copMOBAHOTO pAAKa.

tempnam(}

char* tempnam {char* dir, char* prefix);
Tesepye im’st daiina, ynikansHe A karanora, 3a1aHoro napaMeTpom dir. In's
dalina Gyfe noaHHATHCH npedikcom, AKHH 3ama€ POk prefix (BiH Moxe
cknagarucs i3 0..5 cumponis). o npedixca Syne noty4eno me 6 cumponis. Y pasi
YCTIIIMOTO BUKOHAHHA NOBEPTAC BKAZBHIIK HA PAAOK Y AMHAMIGHIM nam’ati, Ac
3aMHCAHO 3TEAEPOBAHE IM’S, iHAKIIE — NULL.

tmpfile()

FILE* tmpfile(void);
CTBOpIOE THMACOBMH (aliil 1A 3amucy i “WITaHHA Ta BUIKPHBAE JUIS HBOTO MOTIK
¥ peskuMi "w+b®. Gali orpuMye yHikanbHe im'a. KUTbKicTs 0nyodacHo BimkpH-
THX THMIACOBHX (aiinis He MOXe NepesHiLyBaTy FOPEN_MAX. CTBopenmit daiin
ABTOMATVYHO BHTVPAETHCA MIC/LA 30KPHBAHHA Ta T1iA YaC 3aBEPIICHHS poﬁorm upo-
Tpavi. Y pasi YCMIMIHOTO BUKOHAHHA NOBEPTAE BKA3IBHAK HA MOTIK, OB’ A3aHMI
i3 cTRoperiy ¢aiinom, a & padi OMAAKM — NULL.

tmpnam( )

char* tmpnam (char* fname);

Tenepye yHikanbue iM'a daiina Ta 3anucye #0ro 3a aIpecolo, 3a1aHOK NAPAMETPOM
£name. Po3Mip MachBy fname NoBMHEH GYTH He MGHIIHM3a L . tmpnam CHMBO-
nie. S0 3HaveHnd fname AOPIBHIOE NULL, TO 3reHEPOBAHE 1M’ A 3ANHCYEThCA
Y BHYTPIlINIO CTATHYHY 3MIHHY, 3HIUCHHA AKOT OHOBIIOETHCA 3 KOMHUM BHKIMKOM
tmpnam( ). MoxHa srenepysaTit no TMP_MAX (mue. npm, 12) yﬂummux iMeH.

Tlobeprac anpecy Nouarky paaka, B AKuil 3aNHCaHO STCHEPOBAHE iM’4, 360 NULL
¥ pasi HeBRayi.

ungetc{)

int ungetc (int sym, FILE* fp);
Mepenac (mobeprac) y NOTik BBeACH A, MOB’A3aHUH 3 £p, CUMBOJ, KOA KONO 38~
IAETBCA MOOAIIMM GalitoM napaMeTpa sym. Lleii cumpon Gy/ie 39UTaRNHA NepurHM
ZIOBIMIBHOI0 HACTYTIHOW ONepallicio BREACHAA 3 NOToKy f£p. MoxHa nepenaTh
TIIHKH OIFH CHMBON (AKIIO HE BHKOHYBAJIOCH 3MHTYBAHHA ABHHX, TO RACTYTIHHH
nepenanmit CHMBOI 3aTpe NOMepeatil). ¥ pasi yCIilIHOro BHKOKAHHA GyHKUiL
TOBEPTAE Sym, A B Pa3i NOMMIIKH — 3HAYCHHA EOF.

unlink()

int unlink (const char* fname):

Burapae daiin, iM’a axoro 3afae napametp fname. datin 0Gos’ 138080 Mae Gy
3axpuTHM. [lobepTac ¢ y pasi yCNilIHOIO BUKOHAHHA T2 =1, AKMO afin BUTEpTH
HE BAANOCH.
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int vfprintf(FILE* fp, const* char* format,
va_list vaptr);

int vprintf (const char* format, va_list vaptr);
int vsprintf (char* str, const char* format,
vEprint£() va_list vaptr);
vprintf() Tprsnaderms wix yiaiii rake came, Ak | Bianosimwx Gyrkuii dopmarioro su-

Befgenrn: fprintf (), print£() Ta sprintf (). Pi3KuI NONATAE TULKH B TOMY,
vsprint£(} | mo ocranmili napamerp dyHkuiit vEprintf(), vprintf() Ta vsprintf()
vaptr mac TR va_list, Bu3HaueHWi y 3aronoHomy daitni <stdarg.h>,i
BKa3ye Ha [10Y4TOK CIINCKY HEOroNOMIEHHX apryMerTip (1us. §11.11.2). Hanenem
ryHELiT DaKOTH 3MOrY peatizoByBaTi GOPMATHE BHBEACHHA NAHKX Y KOPHCTYBAIb-
KHX GyHENiAX 31 IMIHHOIO KiNbKicTIO NapaMeTpiB,

int vfscanf(FILE* fp, const * char* format,
va_list vaptr):

int vscanf (const char* format, va_list vaptr);
int vsscanf {char* str, const char* format,
vEscanf() va_list vaptr);
vscanf() Mpuanauenns upx dyHxdtii Take caMe, AK | BIATOBIRHHX dyHiuii dopmarHoro

BBefleHHA JaHHX: £scanf (), scanf() Ta sscanf(}. Pisnwua nonsrac
vsscanf() | 1inskw B ToMy, WO ocTanHii napamerp Pynkuiii vEscanf(), vscanf() Ta
vsscanf() - vaptr Mae TUN va_list, BM3nadenuii y 3aronosRoMy daiini
<stdarg.h>, i BKa3ye HQ IIOYATOK CIHCKY HCOTONOWICHHX ApryMeHTIB (JHB.
§11.11.2). Hapeneni yHKnii AatoTh 3MOry peanisosyBath HopMaTHE BHBEACHHA
JIaHHX Y KOPHCTYBAUBKNX DYHKILAX 31 SMIHROIO KiABKiCTIO TapaMeTpiB.

Hpumirmic:

FILE - CtpyKTypa, ipH3Hauena Aua 36epexcHua indopMatii mpo Bizxprtail Gailn i sianosimmit
norik, {i sagexnaposano Tak:

typedef struct {
int level: /* iugukaTop sanosmenns Gygepa */
unsigned flags; /* cnoso mpanopulp CTaHY NOTOXY:
pemmu BinxpurTA it obMiny, cnocib Syfepusan
inguKaTopu Kinna daina Ta MoMMZOK TomO */

char fd; /* meckpunrop danna */
unsigned char hold; /* nosepuenuit cumson */
int bsize; /* emnictb 6yyepa */
unsigned char far* buffer; /* pxasiesux Ha bydep */
unsigned char far* curp: /* noxakumk norouHoi nosuuii ofminy */
unsigned istemp; /* inpexaTop Temmacosoro daina */
short token; /* inpuxarop mificmocri famna */
} FILE;

2. stdin, stdout, stderr, stdprn Ta stdaux — CTAHAAPTHI NOTOKH: BBEACHHA, BHBEACHHA,
TIOBILOMIIEHE TIPO IIOMYLIKE, APYKYBAHHI TA NOJATKOBONO MPHCTPOIO BBEACHHA/BUBEACHHA, K
ABTOMATHYHO BiAKPHBAIOTECA HA TIOYATKY BHKOKAHHS KOXHOI nporpamy (aue. §15.4).

EOF — MaKpOKOHCTAHTA, L0 BUKOPHCTOBYETECA Y GaraThox GYHKIIAX BBENCHHS/BHBECHHS JAHKK
AK IHAMKATOp IOMHTIOK, 30KpeMa 0CATHEHH Kili daiina. Ii snavenun popisnre -1.
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3anexnaporanuii uepes typedef Ak THR long int.

5. NULL - MaKpOKOHCTaHTA, Ilo NIO3HAYa€ NOPOXHiH Bra3isumAK. If 3RaveHHs RopisHioe 0.
size_t —TuN, WO BHKOPHCTOBYETCA A1 MOGLIBHOCTI MapaMeTpiB posMipy narHx. 3azexnaposarmit
4Yepes typedef AK THN unsigned int.

7. SEEK_SET, SEEK_CUR, SEEK END — MakpOKOHCTAHTH, 1O 331ai0Tk G23K¢, BIIHOCHO AKOTO
dynkiin £seek() snifichioe IMimennA NokajMKa NOTOYHOL no3uuil Patina. SHAYSHAS 1MX
MAKPOKOHCTAHT AOPIBHIONOTH BiANOBIAHO 0, 1 Ta 2.

8. BUFSIZ — MAKpOKOHCTAHT3, WO BH3HAMAE MIHIMATBHY EMHICTL Sydepa MoToKy Jyid GyrKuil
setbuf (). Ti suasenna gopismioe 512.

9. _IOFBF, _IOLBF, _IONBF — MaKpOKOHCTAHTR pexuMie Gydeprsauil (aup. §15.8). 3naverns
1MX MaKPOKOHCTAHT JOPIBHIOIOTE Bifnosimo 6, 1 Ta 2.

10. FOPEN_MAX — MAKDOKORCTAHT3, ILI0 BH3HAYAE MAKCUMANbHY KiNbKicTh Qaiinis, Aki MokyTs GyTa
OAROYACHO BiAKpHTi iporpamoso. Jna Borland C ue 3nadeHHs He nepesuimye 20.

11. L_tmppam —MaKpOKOHCTAHTA, IO BH3HATAE PO3MI] CHMBO/LHOIO PAIKA, IOCTATHIN Ui 30epemenHs
YHIKIBROTO iMeHi (pailia, srereposanoro dyrkmiclo tmpnam (). If sHauennn sopisxioe 13,

12. TMP_MAX ~ MAKDOKOHCT4HTS, 00 BH3HATRE MAKCHMATBHY KiMBKICTh YHIKaNBHHX iMeH daiinis,
siki MOXHa sreHepyBaty dynkujero tmpnam( ). Ii snavenns mopismioe OXEELE.

Tabnuya 2.6
Dymeuii pavu Ta wacy
{zaronosuwit halin <time.h>)

Dynruia Mpororym i npr3aayenns

char* asctime (const struct tm* tmdata);

ITepeTBOPIOE NAPaMETPH KaCHAAPHOTO Yacy # AATH, 3aIHCaHi B CTPYKTYpI, Ha AKY
BRasye tmdata (BB, mpHM. 1), y 26-CHMBONBRMIH PANOK i 3amHCYE Horo y creii-
ANBHY BAYTPIIHIO CTATHYHY IMIHHY, BMICT AKOi OHOR/OETECS 3 KOXHHMM BHKIHKOM
asctime() ymuii. dopMa pAaKa pesyILTaTy HACTynHa: DDD MMM dd hh:mm:ss YYYY,
nie DDD ~ HaliMeHyBanHs Aus TWKHS (Mon, Tue, Wed iTA), MMM — Micsus (Jan,
Feb, Mar iT.a), hh — romuna (0..23), mn — xBraEny (0..59), ss — ceKyHmm
(0..59), YYYY - pik. ¥ kineup pafxa sanucyersca napa cumsonis n\ 0, Moseprae
ampecy cdhopMOBaHOTe pARKA.

clock_t clock(void);
Tloseprae Yac 1pouecopa B T. 38. "Tikax" (HEB. IPHM. 3), IO MHHYB BiA 104aTKY
clock() 3anycky nporpami. J1lo6 nepesecty ne 3navennd B ceKyHy, Tpeba RoninuTH foro

Ha MAKPOKOHCTAaHTY CLK_TCK (abo CLOCKS_PER_SEK). fIKmo 9ac BH3HauMTH
HEMOIKITHBO, TO NOBEpTAE ~1.

char* ctime {(const time t* ptime);
TlepeTROpIac KANEHapHH Hac, WO 3GepiracTLCS 32 AMPECOIO, AKY 341AC BKAIBHUK
ptime (aue. npum. 2), y 26-chMsonbHui PAnoK i 3anucye Horo y cremianbHy|
BHYTPIIHIO CTATHHY 3MIHHY, BMICT SKOi OHOBIIOETECS 3 KOKHAM BHKNHKOM
ctime() ¢yukuii. Tlogeprae anpecy chopmoranoro pamka. Buict panka pesynbraty Ha-
CTynumii: DDD MMM dd hh:mm:ss YYYY, a¢ DDD — HaliMeHYBaHHS JHA THAKHA|
(Mon, Tue, Wed i T.0), MMM — Micans (Jan, Feb, Mar i ta.), hh — ronuna
(0..23), mm — xsnmuHM (0..59), ss — cekyHmH (0..59), YYYY — pik. ¥ kineus
PAIKA 3aMACYETECA Mapa cHMBoNis \n\0.
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difftime()

double difftime (time_t time2, time_t timel);
Ofurcmoe i noseprae y Gopmi AifCHOTO YHCIA SHAYCHHA Y CEKYRAAX PisHHII fMa-
pametpis time2-timel. OfH/IBa NAPaMETPU NOBMHAI MATH THN time_t (mip,
TIpHM. 2).

gmtime()

struct tm* gmtime (const time t* ptime);

DopMye BHYTDIlIHIO CTATHYHY CIPYKTYPY (Aus, ipuM. 1), y 110Ns 2K01 33HOCHTH
KaneHaapHi i 3acoei gani y gopmi uacy 3a I'piupivem (GMT - Greenwich Mean
Time), MmO BiTOBIAAIOTH TIOTOYHOMY 3HaHCHHIO SMIHHON, apecy AKoi 3aKac ma-
pamerp ptime (Gus. mpum, 2). 3neOinpUIOro AK SHAYCHHS *ptime BUKOPHCTO-
BYIOTh 3Ha4eHH#, N0BEpHeRe QyHKuiclo time (). gmtime() ToBepTac anpecy
¢opMOBAHOT CTPYKTYPH 460 NULL, AKIO BUABIECHO NOMIIKY. BMicT BRYTpiwHbOi |
CTPYKTYPH OHOBITIOETECA 3 KOXHHM BHEITAKOM (yHKIG,

localtime()

struct tm* localtime (const time_t* ptime});

Asanor gmtime(),ane 32aN0BMIOE BUX{LY CTPYKTYPY SAHUMM, IO BIANOBIRAIOTH
JOKATBHOMY (MiCLIEBOMY) gacy.

mktime()

time_t mktime (struct tm* tmdata};

TloBeprac 3maYeHHS ka/leHJApHOro uacy B popmari time_t (auB. npum. 2).
Peaynbrar GOPMYEThCA 3i 3HAUEHE NOMIB CTPYKTYPH, Apecy AKOT 3aj(a€ apaMeTp
tmdata. AKio 3HadcHHA TEBHHX TONIB CTPYKTYpH *tmdata He BiAMOBIAAIOTE
BCTaHOBRICHHM niana:oHaM, TO BUKOHYETBCA X TIEPETBOPEHHA (HAMpHKIAZ, 123 cek.
NEPETBOPIIOTRCA ¥ 2 XB. | 3 cek.), mons tm_wday 1 tm_yday (ams. npum. 1)
3aMOBHIOIOTECA ARTOMATUNHO Ha OCHOBI iHITUX Aarux. KW XK meperBopeHns
BHKOHATH HEMOACIMEO, TO (yHKIliA noBepTae -1.

strftime()

size t strftime (char* sttm, size t maxsyn,

const char* fmt, const struct tm* tmdata);
DOpMYE 3 JAHWX CTPYKTYDH, Ha SKy Bkasye tmdata (muB. nprM. 1), cHMBONBHAH
ok 3 indopMalticio mpo Tac i AaTy Ta 3AMHCYE HOTO 32 AAPECOIO, 3aNaRO0 Ma-
pamerpoM sttm. Tlapamerp maxsym oBMexye KigbKicTh CUMBOTIB, SKi GynyTs
samucani 8 sttm. [Tapamerp frt eKasye na panok dopmary, sxuit (mogifuo no
panks popmary dynkuii sprintf())BH3Hadac GOpMy JANHCY NAHUX Y Sttm Ta
ix gopmarhi nepeTBopenti. TloBepTac KITKICTh CHMBOJIB, JAMICAHHX Y sttm,
a6o O y pasi noMHITKH.

_strdate()

char* _strdate (char* buf);
Jamcye y qunp buf (posmip Gydepa nosiHeH GYTH He MEHIIHM 3a 9 CUMBOMIB)
NoTOMHy AaTy y Gopmi MM/DD/YY, Ae MM ~ HOMep Micsns, DD — Reb Mica-
ud, YY — piK, y¢i TpH 3HadCHAR m!mmd)pom Toseprae buf — aapecy noyaTky
copMOBAHOTO pRIKA.

_strtime()

char* _strtime (char* buf);
3anucyey 6ydep buf (poamip Gydepa noniHeH GyTH He MEHILIM 33 9 CHMBOITIB)
DOTOYHHH Yacy opmi HH:MM:SS, ae HH — rofmHM, MM — XBwHeH, SS — ce-
KYHgH, yoi TpH 3uadensz apouudposi. [logeprac buf — agpecy modarky cdop-
MOBAHOTO PAAKA.

stime()

int stime (time_t* pnewtm};
BceTaHopmioe norounnii cueTemHui Yac. Hobe 3HaueHHA 4acy JYHTYETheA 33
aapecolo, AKY 3ajla€ MapaMeTp pnewtm, Mo Mac Gasosnit THN time t (aus.
nipum. 2). TloBeprae 0 y pa3i yCTHIIHOTG BUKOHAHHA.
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time t time (time_t* ptime);
TIoBEPTAE OTOTHHIH CHCTEMANW 43C K SHAUCHHA 3 THIOM time_t — KITbKICTS

time() CeKYRJI, IO MHHYNH BiA 1 ciuna 1970 poky 3a [pideivem. ﬂkum napamMeTp
ptime He AopiBHIOE NULL, TO 3amHCYE 3Aa9CHRA PEIYNETATY B SMIHRY, 3amany
ajpecolo ptime.
Mpumimi;

struct tm - CTPykTypa, IpH3Ha¥EHA st 30ePEKEHHA YaCOBHX | KaNCHIAPHAX NapaMeTpia
(1. 38. posnozinenmit wac). Ciiag i moyis Takewii:
struct tm {

int tm_sec: /* cexyumn (0..59) */

int tm_min; /* weummum (0..59) */

int tm_hour; /* romumu (0..23) */

int tm_mday; /* mewp micaus (1..31) */

int tm_mon; /* micsus (0..11) */

int tm_year; /* pir (kanenpapruf pik-1900) */

int tm_wday; /* nent mwrns (0..6, ge 0 - memins) */
int tm_yday; /* mewp poky (0..365) */

int tm_isdst; /* 0, AKmO He 3IACTOCOBYEThCA MiTHiM wac */

}i

time_t — Tvn 3HavyenHR yHKU time (), 3amac T.38. KaneHAapHM Uac. 3aJeknapoBaHuil
uepes typedef skmum long int.

clock_t — THN 3HAYCHHA GYHKUIT clock (), 3afac MPHGTHIHMI YaC BUKOHAHHA IPOTPAMH B
T. 3B, “rikax”, 3anexnaposannii aepes typedef AkTHN long int.

. CLK_TCK Ta CLOCKS PER_SEK — MakpOKOHCTaHTH, siki 33/310Th KiNBKICTh Binikis (“TikiB”)
CHCTEMHOTO TaiiMepa 3a | cekyRmy. [x aHauenna nopissioiors 18.2.

size_t —THII, O BHKOPNCTOBYETECA A4 MOGLTEHOCTI IAPAMETPIB PO3MIpY IAHFX. 3ameknapopaHmii
dqeped typedef sKTHD unsigned int.

Tabnuys 2.7
DYHKUIT KOHCONBHOrO BBEAGHHA/ BUBEAGHHA AGHUX
(3aronoBuwii pain <conio.h>)

Dynkuis TIpoToTHN i NpHIHAYERAA

char* cgets (chaxr* buf});
BanHcye BBOICHIIN 3 KAABIATYPH CHMBOMBRAIN PAROK | HOTO XOBXHHY ¥ RiNAHKY
OnEpaTUBHOI MaM AT, 47PeCy NIOUATKY AKOT 3a/1a€ BKaHBHHK buf. Tlepea s~
KoM yHKUIT y buf[0) TpeGa 3aHECTH POIMIp ALLAHKN BBEACHHA — IE SHAUCHHA
0OMEXYBATHME IOBKHHY BBEACHOTO paaka. CHMBONH pAIKa 3aHOCATLCA B Gydep,
cgets() TICYNHAKIH 3 efeMenTa buf[2], MokHa BBeCTH He Gimbwe, Hix buf[0]-1
CHMBOJTIB. Y KiHElb BREACHOTO PAAKA ARTOMATHYHO 3anHCyeThed *\0 . BeseHus
3ABEPUTYETHCA, KOMH HATHCHERO KIABilTy Enfer. TeKCTOBHH KypCOp 3aNALIAETbCA
32 OCTAHHIM BUITBOPEHHM Ha expaki cnMBonOM. Y buf]1] 3anucyeTses peanb-
Ha [OBKHHA BBCACHOTO PAAKA (1HMI BiacTHBOCTI cgets() mHs.y §16.2.2). 3a
YMOBH YCHIITHONO BUKOHAHHA QYHKUIA OBEPTAE BKA3BHUK HA NEPIIHH CHMBOI
BBEACHOTO PAZIKA (anpecy buf+2), 4 B NPOTHBHOMY pasi — NULL.





[image: image401.jpg]TMpodosexertn mabn. 2.7

Dynukuis

Hpororun i npusnadenns

clreol()

void clreol (void);

Burupae KiHUeBY 9acTHHY PANKa aKTHBHOTO TEKCTOBOTO BiKHa, MOWHHAIOYH Bill
noTouHoi no3uull TeKCToBOTO Kypcopa. Kypcop 36epirae csoto nosmuito.

clrscr()

void eclrscr (void):

Owiniiae akTHBHE TEKCTOBE BIKHO Ta 3apapGoBye Oro MOTOYHHM KObOPOM doHy.
Kypcop BCTaHORMIOETBCS B N03HLifo BikHa (1,1).

cprintf()

int cprintf (const char* format, ...);

Buxonye popMaTHe BMBEACHHS AAHHX y MEKAX aKTHBHOIO TEKCTOBOTO BiKHA.
Tlapamerp format BKa3ye HA TEKCTOBHIi PAZIOK, B AKOMY 3amucaHi crienudikanii
(opmaTHRX nepeTBOpeHs. 3a psaKkoM GOPMATY BKA3YIOTECS BHPA3H, SHAUEHHS AKHX
MaioTs GyTH nepeTBopeni Ta BimoGpakeri y HopMi, 1O 3a/13€TECA BMICTOM pazt-
¥a format. Ananor yskuil printf()3 <stdio.h> (uus.rabn. 12.5), ane
OATKOBO Peasliye MOKIHBOCTI KOHCONLHOIO BUBEACHHS JaHux (aus. §16.1.3).
JLia nepeBeneH A Kypcopa Ha NOYATOK HOBOTO PAIKa Tpeba BHKOPHCTOBYBATH
koMOinamio cumBonia "\n\r" a6o "\r\n". [loBeprac 3arambHy KilbKiCTH
BUBE/ICHHX CHMBOIIB 260 EOF, K10 3a(iKCOBAHO NOMMIKY BUBEICHHS.

cputs()

int cputs (const char* str);
BUBOMTE CHMBONBHHI PAOK, aprecy TOYATKy SKOTO 3a/j3€ BKA3iBHHK Str,y
AKTUBRE BiKHO expana. [l1a BiToOpaxeHHs piaka BUKODHCTOBYIOTECH MOTOuHI
KOTBOPY CHMBOIIB Ta (ouy. [licis BMBeNeHHs JaMMIIAE TEKCTOBHIT Kypcop 3a
OCTaHHIM BIATBOPEHUM CHMBOIOM. [{1 BCTAHOBIIEHHA KYPCOPA Ha MOYAaTOK HOBO-
ro panka Tpeba BuBecTH napy cumsonis "\n\r" aGo "\r\n". Iloseprac kon
OCTAHHBOTO BHBE/IEHOTO Y BIKHO CHMBOMA.

cscanf ()

int cscanf (const char* format, ...);

BrixoHye opMaTHe BBeIeHHs NaHNX 3 KIaBiaTypH Ta Bulmpd)l(ac 3UHTAH] CHMBOMH
B AKTHBHOMY TEKCTOBOMY Bikui. [TapameTp format BKasye Ha TEKCTOBW PAAOK,
B SKOMY 3aMMCaHO NIOCIOBHICTE Crienw(ixaniit GopmarHix nepersopens. Ha-
c1ymn napameTpy y 3BepTanHi 10 yRKuii 3a7a10Th AnpeCH 3MiHANX a60 ANIHOK
mam’sTi, Ky GyAyTh 3anuCyBaTHCD BBEeHi 3HaucHHs. DOpMATHI nepeTBOpeHHs
marux cscanf () BHKOHYE Tak camo, Ak ¢yukuia scanf () (mue. rabn. [2.5),
ane He 3ailicHioe Oydepusalii i OnpauUBOBYE KOXEH CHMBOM BiZIPA3y Mic/a HATHC-
KaHHA Ha KaBiwy (quB. §16.2.2). [loseprac KinbKiCTh AaruX, AKi Gy ycmimH#o
TpouuTani, nepeTBopexi i 3anucani y sianosigni minui. ko He 3anucano Hi
OIHOTO JIAHOTO, TO NOBEpTaE 0, & AKUIO NEPEH HEPIIHM [I0JIEM BBCACHHA 3YHTAHO
CHMBOJI KiHUs (aiina, To — EOF.

delline()

void delline (void);
Burupae paziok akTHBHOTO BikHa, Ha AKOMY B JaHMii MOMEHT PO3Milienitii TekcTo-
Buif kypeop. Bei HacTynui psiiki 1boro sikua 3CyBaioThCS Ha ORuH yropy. Kypcop
BCTAHOBMIOETHCA HA TIOHATOK PAIKA, AKWiA IEPECYHYBCA HA MiCUE BUAATICHOTO.

getch()

int getch (void);

3uuTye i MOBEPTAE KOA OAHOrO cHMBONA 3 Gydepa Knasiatypu Ge3 BinoGpaxkeHHT
#oro ua expai. Skmo Gydep knasiatypu noposkHiit, TO NPUIYNHHIE BUKOHAHHS
NpOTPaMH | NEPEXOHTh Y CTAH OYiKYBAaHHA HATHCHEHHA kiaBimi. Hesanexno
BIZI HATHCHEHO! KIIABILLi NO3MILs TEKCTOBOTO KyPCOPA Ha EKPaHi HE IMIHIOETHCS.
Dynkuis noseprae ASCII-kozi BBEICHOTO CHMBONA, AKIIO HATHCHYTO CHMBOSLHY
Knasilry, 260 Hymb, AKIO HATHCHYTO OARY 3 KepyIounX 260 dyHKnioHaNbHIX
Knmasinn 9y KasimHEX kombinauii 3 HaGopy poswmpenol knasiarypu (aus. Tab.
16.3). B usomy BunaaKy notpiGHo e pas BUKmKaTH getch(), mob orpuMarh
posumpennit ASCII-kox knasiwi (mws. §16.2.2).
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getche()

int getche({void);
AHanor getch(), ane sigoGpaxae Ha ekpaHi BBe/ieHHH 3 KNABIaTYPH CHMBOMN.

getpass()

char* getpass (const char* prompt);
Sanmcye BBeACHMT 3 IWIARIATYPR NAPOIL ¥ BHYTPIILHIA craTnyami pasox, Mo-
Tepe/IHEO BUBONMTE HA eXPaH TEKCT Milkaski prompt. CHMBONM Mapons He
BiIOGPaKAIOTECA, MOXHA BBECTH He Gunkmie, Hik 8 cumonie. Mobeprae anpecy
TIEPILOTO CHMBONA BBEACHOTO NAPONA.

gettext()

int gettext (int left, int top, int right, int bot,
void* buf);

Tocnigosko sanucye B Eydep, anpecy axoro 3anae skassHMK buf, CHMBOAH
# aTpnGyTH MPAMOKYTHOI 0BIACTi eXpaHa, 3ajaHoi KOOPAHHATAMH NiBOTO
BepxRBOTO (left, top) Ta mpaeoro HAXHBOro (right, bot) kyris.
KoopauHaTy oGiacTi xoniloBaHHs noBHoekpanHi. Bydep, Ha axwit Bkasye buf,
ToBMHEH GyTH MoNepenHbo BUIINCHHIT ¥ CTaTHYHIH a00 AWHaMiyHil maM’aTi.
Heobxinuni MidiMansruii posmip Gydepa cranosuts (right-left+1)x
% (bot-top+1) x 2 Gaitt. Y pasi yenimAoro komioBaHHA 3aaHON0 BikHa oseprae 1,
2 B Pa3i MOMHIIKH KOMIIOBAHHA (30KPEMa, AKIO CKPAHHI KOOPIHHATH 3aNaHO
HENPAaBIIBHO) TIOBEpTaE 0.

gettext-
info()

void gettextinfo {struct text_info* winf);
3amucye B CTPYKTYpy 3i maGnoHoM struct text info (amp.upnM. 1), Ha Ky
BKasye winf, iHQOPMALLIO PO MOTOUHI MAPAMETDH AKTHBHOTO TEKCTOBOTO Bikta
Ta 3aTATLH] XAPAKTEPHCTHKH BCTAHOBIIEHOTO BiLEOPSKAMY.

gotoxy()

void gotoxy {int x, int y);
Tiepenilitye kypeop y O3HRII0 X PAAKA y AKTHBHOTO TEKCTOBOTO BikHa eKpaHa.
BukopHcTOBYe BikoHHi KoopuHaTH — (1, 1) BiAnoBifac NiBOMY BepXubOMY 3Ha-
KOMICIO BikHa. SIKIIO 3HaYeHHA KOOPAHHAT BHXOMATS 32 MEkI BikHa, TO Kypcop
HE IepEeMILIyeThes.

highvideo()

vold highvideo (void);

BCTaHORMIOE PEXHM MiABHILICHOT ACKPABOCTi 1A CHMBOJIB, 1110 GyAYTh BUBONHTHCE
Ha €KPaH HACTYMHHMK ONepaLiAMH KOHCONSHOTO BHBEAEHHS (3aHOCHTE 1 Y BiT
ACKPABOCTI KONBOPY CHMBOJIA B GaiiTi aTpHGyTiB).

insline()

void insline (void);
Berasnise nopoxHiil pafok, 3anobHeHHil OTOIHKM koNbOPoM (oHY, B aKTHBHE
TeKCTOBE BikHO. Bci HacTynHi pamky BikHa 3cyBatoThes Ha onMH yHus. Hinknili
PAAoK BikHa BTpaTacThea. Miclle BBefleHHA MOPOXKHBOTO PAKA 3a/la€ IOTOYHA
TIO3KLIiA Kypeopa, AKHH NEPEHOCHTECA Ha TIOYATOK BCTABNEHOTO PAIKA.

inp()

int inp (unsigned port);

HuTae o/1uH GaliT 3 anaparHoro MOpTY, afpecy (HOMEP) SKOT0 314 NAPAMETP POTt.
Ioseprae 3unTankii 6aitT. PeanisosaHo ak Makpoc.

inport()

unsigned inport (unsigned port);
Ynrae apobaiitoBe CNIOBO 3 aMApaTHOTO MOPTY 06MiKy. Monomumii Gaiir cnosa

3YMTYETHCA 34 AAPECOI0 PoTt, a CTapmmi — port+1, [loBepTaE 3UHTAHE CIIOBO.
PeantizoBaHo uepes BukmiK 16-po3pARHOT KOMAH/E in.

inportb()

unsigned char inportb (unsigned port);

Yurae GaifT 3 aNapaTHOro MOPTY, AIpecy (HOMEP) AKOTO 3ALAC NAPAMETP Port.
TlosepTae 3HaYeHHs 3UNTAHOrO Gaiita,
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inpw{()

unsigned inpw (unsigned port);
Ynrae apoGaiiTose cnoBo 3 amaparroro nopry ofminy. Monomuuit 6ait crosa

STUTYETBCA 30 APECOI0 port, a cTapumii — port+1. Iopeprae sunTane cnoBo,
Peali3oBaHO AK MAKPOC.

kbhit ()}

int kbhit (void};
Tleperipse, au B Gydepi KuapiaTypH € He3unTani cuMBom, T06T0 9n BiaGyBanock
HATACKAHHA Ha Knarimy. He synunne BuxonauHa nporpamu i He 391Tye CHMBOIH
3 Gydepa iwnapiaryph. Ilopeprae Hyns, axito Gydep KAABIATYPH IOPOXHIH, Ta He-
HYIBOBE 3HAYCHHA, AKIO B GydeEPi € HEITHTARI CHMBOJH.

lowvideo()

void lowvideo (void);
'BCTAHOBMOE PEXXMM 3HHXEHOI ACKPABOCT] /1A CHMBONIB, 10 GYAYTH BHBONUTUCH

Ha eXpaH HACTYNHUMM OTISPANiAMI KOKCONLHOrD BHBeAeHHS (CkMAae & O Git
SCKPABOCTI Konbopy B GaitTi arpuGyTie).

movetext ()

int movetext {int left, int top, int right, int bot,
int newleft, int newtop);

Koniroe BikHO, 3aJaHe KOOPAHHATAMH MIBOro BEpXHLOTO (left, top) Ta npaso-
ro HWKHEOTO (right, bot) KyTis, B iHWe Micue eKpaHa, KOODAHHATH JIBOTO
BEPXHEOTO KyTa AKOTO 3472107k 1BA OCTaHHi mapaMeTpH (newleft, newtop).
Bazone nikHO 3GepiracThes Ha KPaHi i IATHIIAECTHCS AKTHBHYM, TOTOYHA NOZHLIA
TEKCTOBOMD Kypcopa He 3MiHIOETheA. Bei koopauHar nosHoekpanHi. Moseprae
HEHY/IBOBC 3HAYCHHA, AKLIO KOIIFOBAHHA BiKAA BHKOHAHO YCIIiHO, iHakue (Ha-
TIPHKNAZ, SKII0 ROBE 306PXKEHH BUXOJVTE 32 ME)Ki €KPaHa) BIKHO HE KOMHIOETECA,
a movetext {) NMOBEPTAE HyNb.

norm-
video()

void normvideo (void)s

Bi/IHORIIOE 3HAYEHHA KOMLOPIB CHMBONIB | hOHY, ki GYTH BCTAHOBICH] Ha MOMEHT
3aNycKy MpoTpaMu. BInKBae Ha Pe3ybTaT HACTYNHAX ONEpPaLiil KOHCONBHOTO
BUBEIEHEHA,

outp()

int outp (unsigned port, int val);

Tlepenac Monoqmud GaitT 3HadeHns, 321aHOrO NapaMeTPoM val, B anapaTHuHH
nopt ofMiy port. [Toeprae sanucane sHaueHHs. PeanisoBaHo sk Makpoc.

outport()

void outport (unsigned port, unsigned val);

Mepenac cnoso, 3aaKe NapaMerTpoM val, B anapatshit nopt obMiny. Monoammi
GaiiT coBa 3aIMMCYETHCA 33 4ZPeColo port, a cTapli — port+1. PeanizoBano
Hepes BUKNHK 16-po3pannol komanmu out.

outportb()

void outportb (unsigned port, unsigned char val}:

Tlepenac oaHOGANTOBE 3HAYCHHA NAPAMETPA Val B ANAPATHHIA NOPT BHBCACHHS,
3afaHuii NapaMeTpoM port.

outpw{)

unsigned outpw (unsigned port, unsigned val);
Tlepenac crioBo, 3aNaHe APaMETPOM  val, B anapaTHHI NopT 06MiHy. Monoauikit
GaliT CIIOBA 3AIHCYETECA 34 ATNPECOI0 POrt, a cTapmiiii — port+1, [Toseprae samu-
cane cnoBo. Peanizorano sx Makpoc, mo sukavxac 16-pospanny xomangy oul.

putch()

int putch (int sym);
BunouTs CHMBO1, KOAL SKOTO 3aAa¢ MoStommuit Galit napamMeTpa sym, y noToMRy
TIO3MLi0 AKTHBHOTO TEKCTOBOTO BikHA. BUBCICHHA cHMBONA '\n’ TUTLKH nepe-
BOAMTE KYPCOP Ha HACTYTIHHI PAAOK, alle HE BCTAHOBIIOE HOTO Ha TIOYATOK LEOTO
psaxa (me. §16.1.3). Tobeprac Kon BHBEACHOTO CUMBONA 32 YMOBH YCTIILHOTO
3aBEPIIEHHA Ta MAKDOKOHCTAHTY EOF Y Padi BHRMKHCHHS [OMHIIKH.
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puttext()

int puttext (int left, int top, int right, int bot,

void* buf);
BiaTROPIOE Ha CKPaHi TEKCTOBY iHdopMaltifo 3 Gydepa, anpecy NodaTKy AKOTO 3a-
nae srasiprik buf. Buict Gydepa BUBOMMTECA Y IPAMOKYTHY 061aCTh, 3axaHy
KOOpZMHATAMH MiBOTO Bepxubro (left, top) Ta NpaBoro HWKHLOrO (right,
bot) KyTis. Hymepaum KOODTHHAT NIoBHOEKpaHHa. [ pifiobpakeHns CHMBOIIB
BHKOPHCTOBYIOTECA ix 3Gepesceri aTpROYTH. [lac 3MOTY BIAHOBMIOBATH TEKCTOB{
BikHa, NONEPE/HbO 3alHcaHi Gyniiicio gettext (). [lopeprac Hemymsone 3na-
MEHHsL, AKINO KOOP/KHATH HOBOTO BIKHA 32/1aHO KOPEKTHO H yCmimHo BiaGynock
BMBEIICHHA TekcTy (AMB. §16.1.2), iHakme BiKHO He BUBOMMTBCA, & puttext ()
DOBEpTaE HyNb.

_setcursor-
type()

void _setcursortype (int cur_t);
Beranosmoe opmy BinoSpaxenns Ta BunuMicTs TEKCTOBOTO Kypeopa. Iapa-
METP Curs MOoke NPHAMATH O/HE 3 TPBOX 3HaTeHb: _NOCURSOR — HEBHAMMHI
Kypcop, _SOLIDCURSOR — BHCOKMIL kypeop (1oBHe arakoMicIe), _NORMALCURSOR
— 3BigaiHUA Kypcop (auB. TpHM. 2).

textattr()

void textattr (int attr);
BcTaHOBNIOE 3HAYEHHA aTPHGYTIB CHMBOMA (KOAIP CHMBONLB, KOMp GOHY Ta peaM
OGMHMMaHHA), :wmm napaMeTpoM attr. ATpHEYTH MoKHa $OpMYBATH 3 HHCIOBHX
3HA9eHB 460 3 IMCHOBARHX KOHCTAHT NepeNtiky COLORS (amB. npHM. 3). BimManms
3A7A€THCA JOJABAHKAM 10 3HAYCHHS 2ttt MAKPOKOHCTANTH BLINK (ans. npi. 4).
BeranosiieHe 3HaTeHHA aTpHGYTiB CHMBOMNA OyAe BHKOPHCTOBYBATHCH Y BCIX Ha-
CTYTHEX §YHKINAX KOHCOMBROTO BUBEICHHS.

textback-
ground()

void textbackground (int bkcolox);
Beranosmoe konip $oHy cMBONIB, 3anaHiil napaMeTpoM bkcolor. CTaHAapTHO
I3 Koneopy dony B Gaiiri arpuﬁy'ns BHINEHO TPH OITH, TOMY NaniTpa KONbOPiR
ouy obMexeHa 3HATeHHAMU BILL O 1o 7 (mus. §16.1.1). BcTaHOBNCHE 3HAYCHRA

Konbopy GoRy Gyne BHKOPHCTOBYBATHCH Y BCIX HACTYNHHX YHKIITX KOHCONBHOTO
BHRGJCHHA,

textcolor()

vold textcolor (int symcolor);

‘BeraHoBmoE KoMIip 205pakeHHA CHMBOJIB, 3318 HIH NapaMeTpoM symcolor, AKHit
Moxe GyTH iIMeHOBAHOIO KOHCTARTO) 3 IepeniKy COLORS (zme, mpum. 3) a6o Bin-
TIOBIIHIM THCNIOBMM 3HaueHHAM. Bei HAcTyH onepaitii KOHCONEHOIO BHBEEHH
Aanix GynyTs 3ATHCHIOBATUCS LM KOMLOPOM. SIKINO N0 3HAYEHHS KONLOPY RONATH
MaKpPOKOHCTaHTy BLINK (AMB.NpHM. 4), T0 BHBE/ICH] Ha eKPaH CHMBOIH  GynyTs
GITMMATH 32 YMOBH, WO ¥ BIACOCHCTEMI BKIIOUECHO PEKUM GuManHA, iRakme
CHMBOITH GY1YTE BIATBOPIOBATACA 3 IABHILCHOIO ACKPABICTIO OHY.

textmode ()

void textmode (int newmode):
BCTaRoBIMOE TEKCTOBRIT PEHM, HOMEP AKOTO 3aja€ napamMerp newmode (JEB.
§16.1). Pesians MOXHA 30J1ABATH YRCIOBHM 3HAYERHAM 260 BLANOBINHOW IMEHO~
BaHOIO KOHCTAHTOIO 3 HepeNiky text_modes (AMB. npuM. 5).

ungetch()

int ungetch (int ch):
3aHOCHTB (MOBEPTAE) 3a0AHHI CHMBON ch GesnocepenHso Y Oydep KiaBiaTypH.
Hacrynsa onepaltia 34NTYBaHHA 3 KIABIATYPH BBEAE NIEW CHMBOM nepluyiM. [losep-
TATH MOHA TUIEKH OIHH CHMBOJL, 3 IOBTOPHO 3BEPTATHCE 10 ungetch{) Timeks
TOA], KOJH IOMIEPEHIH MOBEPHY THI CHMBOI 34MTaHO. Y Pasi YCMIIHOTO BHKOHAHHA

3AaveHAs GyHKUii JOPIBHIOE KOAY 3aNMCAHOTO CHMBONA, & B Pa3i BUABICHHA MO~
MHIKH — EOF.





[image: image405.png]Bakinvenns mabn. H2.7

Dynruin

TIpoToTHN | NPHIHAYEHHA

wherex()

int wherex(void);

TMoBepTae ropHIOATANLHY KOOPAHHATY TEKCTOBOIO Kypcopa (IO3HLi0 Kypcopa B
DPAKKY AKTHBHOTO BiKHa).

wherey()

int wherey(void);

TMopeprac BEPTUKATLHY KOOPAUHATY TEKCTOBORO KYPCOPa (HOMEP PAAKA AKTHBHONO
BiKHa, Ha AKOMY PO3MIMEHAI Kypeop).

window()

void window (int left, int top, int right, int bot):

Beranosnio€ 00/120Th aKTHBHOFO TEKCTOBOTO Bikia. KoopAHRaTH bikita 3azaiotbea
mapaMerpamu: (left, top) - nigkil BepXuii Kyt BikHa (left — TODH3IOHTANEHA,
top - BepTUKanbHa koophuuata), (right, bot) — npasuil HIEHik KyT Bikna
(right - ropusoHTamBHA, bot — BepTHKANbHA KoopauHara), Koopaunarn nos-
HOEKPaHHi, PAKH Ta CTOBMMMKH HYMepyKThCa, MoknHaoun 3 1 (avs. §16.1.2).
'V pasi yCTimEOro BUKOHAHHA (YHKILT KypCOp BCTZHOBMOETHCA Y HiBHIF BepXHIT
KYT aKTHBHOTO Bikna. HacTynhi omepailii KOHCONEROrO BHBeNCHHs GyayTL Bin-
TBOpIOBATH iB(GOPMALIiio B MEXaX BCTAHOB/ICHOIO BIKHA.

Tpumimic:

struct text_info ~ CTPYKTYpa, NPA3HATCHA W11 JaTIHCY MIAPaMETPIB aXTHBHOIG TEKCTOBOTO
BiKHA T4 3TAEHHX XapPaKTEPHCTHK BCTAHORICHONO Bigeopeskmmy. Cinax 1 nosis Taxuii:
struct text_info {

unsigned char winleft; /* xooppmmarTa nisoi Mmexi aikmsa */
unsigned char wintop; /* xoopamnara BepxubOI Memi Bikma */
unsigned char winright; /* xoopmuHara npapoi Mexi Bikua */
unsigned char winbottom; /* koopgunaTa HumHLOL Mexi Bixma */
unsigned char attribute; /* avpubyr Texcry akTumKoro Bikua */
unsigned char normattr; /* nouarxosuit aTpubyr Texcry */
unsigned char currmode; /* pcramoenewuit TeKCTOBUR pexmuM */
unsigned char screenheight; /* peprTuxanncHuit posmip expana */
unsigned char screenwidth; /* ropusoHTaneHuit posmip expaHa */
unsigned char curx; /* norouHa COpH3OHTANEHA KOODAMHATA Kypcopa */
unsigned char cury; /* noTowHa BEepPTHKAaNbHZ KOOPOMHATa Xypcopa */

}:

_NOCURSOR, _SOLIDCURSOR, _NORMALCURSOR -~ MaKpOKOHCTAHTH, LIO 33Aai0Tb Gopmy

BiZoGpakeHna Ta BHAMMICTS TEKCTOBOFO Kypcopa. Ix 3pauenns mopissiooTs 0, 1 Ta 2

BizmoBiAHO,

enum COLORS — mepenik, iMeROBaHI KOHCTAHTH AKOrO 32J2I0Th 16-eqeMeHTHY manitpy

KONbOPiB:

enum COLORS {

BLACK,
BLUE,
GREEN,
CYAN,

RED,

/% nemmi xomsopu */

MAGENTA,

BROWN,

LIGHTGRAY,
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LIGHTBLUE,
LIGHTGREEN,
LIGHTCYAN,
LIGHTRED,
LIGHTMAGENTA,
YELLOW,
WHITE
}:

4. BLINK — MaKpOKOHCTAHTa, IO 3a/ac EMUMAHHSA CHMBONA, Tl 3HAYCHHA HOPIiBHIOE 128,

. enum text_modes —nepesik, KORCTAHTH AKOTO IMEHYIOTh CTAHIAPTHI TEKCTOB PeRKUMH. Horo
OTONOWEHO TaK: .

enum text_modes {
LASTMODE=-1,
BW40=0,
c40,
BWBO,
80,
MONO=7,
C4350=64
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HOBE B CTAHOAPTI C-99

Hopnit crangapr Mosu C, sateepmuennii y 1999 p., 36epir yci 6asopi konmermii Ta
KOHCTPYKTHBHI IPHHLMIH, AKUMH BHpi3HAeThCA MoBa C. BoHa 1 Hanani sanmaTaMeThCA
“KOMMAKTHOI0, IPO30poto Ta edekTnBROW™ [17). HonoBHeHRA Ta He3HAUHI 3MiHM, BBeACH]
MM CTAHAAPTOM, BiZOOGPAsHAMCS B TPHOX OCHOBHIX PE3YNbTATAX:

* YCYHEHHS IBHHX HEHONIKiB;

® POIMMPEHHs CHEPH 3aCTOCYBAHHA MOBH, 30KPEMA B HAYKOBHX Ta IHXXCHCPHHX DO3pa-
XyHKax;

© iATepHAMIONANI3aLin MPOrpaM, Aka 3a0e3NeTyEThC BAROPUCTAHHAM YHIBEPCATPHHX HA38
CHMBOIIB i IHATPHMKOIO onepamiH 3 MHPOKOhOPMATHHMI CUMBOTAMH.

Y upoMy JloaaTKy CTHCIO BUKIALEHO BCi OCHOBHI 3MiHH, DO3IIHPEHHA H ZONOBHEHHA,
sHeceni B Mosy C cranzaprom C-99. ix 06’emiano b Aexinbia rpyn, Kok 3 AKX N0B 432~
Ha 3 [IeBHHMY KOHCTPYKTHBHYMMM KOMIIOHCHTaMM MOBH. 3Ha9Ha TaCTHHA HOBOBBEACHD yike
3rafyBanach y BIANOBITHHUX PO3ALIAX NOCIGHHKA.

A3.1. Hosi kniovoBi cnosa

Cranpapr C-99 BBiB y MOBY I’ 4Th HOBHX CTyX00BHX (K/HOFOBHX) CIiB:
_Bool _Complex _Imaginary inline restrict

TIpn3sHaueHHA NUX CITiB POILIAHEMO B HACTYIHEX naparpadax.

A3.2. PO3WNPEHHA LIOA0 KOMEHTApPIB, MiCLIA OTONOWEHHA
3MIHHUX | FpaHUUHNX piBHIB

Onnopsaakosi komenTapi. Cranpapr C-99 y3akoHus BHXOpHUCTanHs y C-mporpamax
OIHOPsAKOBHX KoMeHTapis. Lleii Bua xomenTapie BBeOeHO MOBOI C++, BOHK Ayke 3pyani
JUIS WIBHZIXOTO 3anHcy porpam. ONHOPANKOBI KOMEHTAD] 3aIMCyIOTE TAK:

. // ymecs mexct mo xiHua psmka - xomeHTap

3acTocyBaHHs LMX KOMERTapiB 06roBOpiosanock y naparpadi 2.3.

Oronomennn 3Minuux. Hosuii craHzapt ckacysas oGoB’#3KOBICTE OFOJIOMICHHS
3MiHNMX MEpel MephIHM onepaTopoM Y Groui uk B Gywkuii. Tenep oromomenna ImMikHOT
MOXHA BUKOHYBATH B JOBLILHOMY MiCIli IPOTPAMH, Alle BOHO TIOBHHHO NEPe/lyBaTH NEPLIO-
My 3BEPTARHIO S0 Li€i 3MiHHOI.
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double X, y; // na novarxy 6mnoxy
scanf("$1f %1£", &x, &y);
int g; // nicna oneparopa

q= (int){x/y+0.5);

‘Tako: J03BONIEHO OTOOIIYBATH 3MiHHI B 3ar0JI0BKY onepatopa nukiy f£or. Taxi MiHHi
TIOKAMI3YIOTACA Y Mekax GNOKY, 0 MOB’A3aHHiI1 3 UM onepatopom (BiATOBIAHMIT pHKIAN
HaBezieHo B niaparpadi 6.4.1).

36inbieHns rPaHRUHMX 3HAYeAB, [PANIUANM HASHBAKTH HAJMCHIIE 3HAYCHHA BilL-
HOBIIHOTO MapaMeTpa, ke 000 A3KOBO MOBHHEH MiXTPUMYBATH KOXEH KoMminsTop. Hosuil
CTAHAAPT ICTOTHO 3GLMBITHB HU3KY TPARHIHIX 3HAYEHD, JOKpEMa:

KinekicTs C-89 C-99
SHATYNTX CAMBONIB Y BRYTPIIABOMY igentndikaropi 31 63
3HAYYLIIX CHMBOIIIB Y 30BHIIIHBOMY ineHTHiKaTOPL 6 31
€JIEMEHTIB Y CTPYKTYi aGo 06’ exHaHH] 127 1023
piBaiB BIAICHHT GIOKIB 15 127
thaxTHIHIX NapaMeTpiB y 38epTaHHi A0 yHKiiT 31 127

A3.3. Hosi Tunu pannx i kBanigikaTop restrict

Cranpapr C-99 gonosnue Moy C AeKilbkOMa HOBHMH BOYTOBAaHHMH THIAMY T3 KBa-
nidixaropoM THAY restrict.3yNMHHMOCH HA UUX HOBOBBGHEHHAX.

Hyxe nopri mini. Jo cknafy BGyfoBaHMX LiTHX THIIB MOBMC BBEACHO BA HOBHX:
‘long long int Ta unsigned long long int. Lle 64-pospAari THIH, sKi 3a6e3n€9y10TH
UMPOKKHT AIANA30H SHAYCHS WINCIACNOBAX Aasux (AuB. TaGn. 3.1). V 3amucax 9ucnoBHX
KOHCTaHT, IO NOBHHHI 36epiratuch y ¢popMati long long, HeobXinHO BKasyBaTH Cydike
11 abo LL. Hanpuxmaa: 42370011, 037773LL, 72ull, 0X1DA72ULL.

Tun _Bool, Lleli Tvn BBescno s 3pYus0CTi poGOTH 31 IMIMMMM, INO MOXYTD Ha-
GyBaTH TiMBKH 3HaueHHA 1 (icTHHAa— TRUE) a6o 0 (xnGHicTb— FALSE). Y pasi mpucBOcHH:
3MiHHIH, 10 Ma¢ THI _Bool, [ZOBIIBHOIO HEHYIBOBOTO 3HAYEHHS BOHA Habyne SHaueH s 1,
SKEM NO3HATACTLCA ICTHHA.

{06 3aGesneuntn cymicHicTs 3 THnaMu Mosd C++, y 6iGniorexy C-99 sKmioueno 3a-
ronosHuit $aiin <stdbool.h>, B AKOMY ANA THNY _Bool 3ameKNapOBaHO HAAMCHYBAHHS
bool i BH3HAYEHO [BI MAKPOKOHCTAHTH: true Ta false.

Komnrexceni Tunn.  C-99 mupoko MATpHMYe poGOTY 3 KOMILIEKCHHMH YHcaamH. Tomy
10 cxnany BOYIOBAHIX THNIS MOBH BBEACHO IIIE WHCTH HOBHX:

float _Complex double _Complex long double _Complex
float _Imaginary double _Imaginary long double _Imaginary




[image: image409.png]Ilepma Tpitika THRIB NPpH3HAYeHa ANA poOOTH 3 KOMIIEKCHUMH paHnMu. Taki AaHi
36epiralThes y Gopmi IBoX NOCIILOBHO 33ANHMCAHMX AICHUX YHCEN BiANOBLAKOTO THITY, IO
332107 AIACHY Ta YABHY JaCTHHY KOMILTEKCHOTO 4ncna. Jipyra Tpilika THITIB BHKOPHCTO-
BYETBCA ANA 308POKEHHA JIHLLE YABHOL HACTHHY KOMILTEKCHOTO YHCAA,

'V saronopuoMy daitmi <complex.h> IOAATKOBO 3ANEKIAPOBAHO HAMEHYBAHHS THITIB
complex Ta imaginary (ui HaiiMEeHyBaHHS MOKHA 3aCTOCOBYBATH 3aMiCTh CITyxGOBHX
cnip _Complex Ta _Imaginary),a TakoX BH3HAYCHO MAKPOKOHCTAHTY I, 3HAueHHS AKOL
nopismioe -1. BIKOPHCTORYIONA Ui MAKPOBHIHAIEHHS, MOXHA, HANDHKIAL, OrONOCHTH
KOMILIEKCHI 3MiHHI HACTYTIHHM THHOM:

double imaginary imgn = 4.85%I;
double complex cmxn =5.4-imgn;

Y <complex.h> oronouieHo Takox HaGip dynkuil, Axi peanisyloTs MaremaTHiIHi
onepanii Haz KOMIIEKCHUMH IHCIAMH.

Ksanidixarop restrict. OxuuM i3 HaliGinsm monynapHHX HoBoBBeAeHE C-99 BBa-
KAEThCA KBaNidikatop restrict (restrict - obuexysamn). Foro sacTocomyiors Timsku no
BKA3iBHUKIB. BKa3iBHHK, oroNoleHnit 3 kpanidikatopoM restrict, oTpuMye BHKTIOTHE
TpaBO 3BEPTAHHA A0 AUDTHKA 11aM KTi, anpecy AKoi i 36epirac. Hiskuii inwmit Bkazisauk an
3MiHHa HE MOXKYTh 3BEPTATHCD 110 06°€KTa, AKHUIl alpecyeThea restrict-BKA3iBHUKOM (BH-
HATOK CTAHOB/IATH TiMbKA Ti BKA3iBHUKH, 1O TIOXOAATH Bifl UBOTO restrict-BKa3iBHHKA).

Ocnosroro cheporo 3acTocyBaHnA KBanidikaropa restrict e mapameTpH QyHKUIH.
PosrsiHeMO §ioro pofik Ha NpHKAaZi CTARAAPTHOT GyHKII strepy (). Y GiGniotexax C-89
HI0 GYHKLIIO Oronomeno Tak:

char * strecpy (char * sl, const char * s2);
JIOnaTKOBO CIIOBECHO 3a3HAYAIOTH, WO AUITHKH, AAPECH AKAX 3a/Al0Th BKAJBHAKH S1 T4 s2,
He [IOBHHHI [IePEKPHBATHCD.
B orosiomensi dysxuii strepy () 3a crannaprom C-99 THnw mapamMeTpiB-BKaziBEuKIB
JIOTIOBHEHO KBami(ikatopoM restrict:
char * strepy (char * restrict sl, const char * restrict s2);

CoBo restrict Ges JONATKOBHX PO3’SCHCHB BKA3YE, IO KOKEH i3 BKa3siBHHKIB s1
Ta S2 MOBHHEH ajpecyBaTH OKpeMy AiIAHKY NaM’STi.

KomninsTop He 3aBau MOXE NOBHICTIO IPOKOHTPOSIOBATH A0TPUMAHHSA YMOB, SIki HAKNARAIOT
E ©A kpanicikaTopom restrict. 30kpema, 0CHOBHUM NpUaHadeHHsAM restrict y GyHKuil
strepy () € indopMyBaHHR KOPUCTYBAYE NPO OGMEXEHHA LOAD NapameTpie.

JlpyruM 3acTocyBaHHAM KBami(ikaropa restrict €Bka3iBHUKH Ha 06 €KTH B AMHAMIMHIK
nam’sri. SKWwo agpecy AINAHKN AMBAMIMHOT NaM AT 3aHECTH B restrict-BKa3iBHHK:
double * restrict par;
par= (double *)malloc({sizeof(double) * KEL);

TO KOMITIIATOP “3HATHME ", IO JIO W€l AiNAHKH MOXHA 3BEPTATHC Tinbki gepes par. Tomy
BiH 3MOKeE ONTHMI3YBATH JCsKi 3BEPTAHHA KO CIEMEHTIB MaCHBY B AMHAMIUHIl TaM’ATi.
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Cranzapr C-99 Hajas HOBi MOAUTMBOCTI OO OTONOMICHHS T3 3ACTOCYBaHHS MACHBIB 1
cTpYKTyp. HailBaXkaHBili 3 HUX: CTBOPEHHA MACHBIB 3MIHHOT JOBKHHH i THYSKHX MACHBIB,
BrGipKOBa IHIiANi3ais MACHBIB | CTPYKTYPD, 34CTOCYBAaHHA CHSIMPIKATOPIB B OTONOMEHHX
TapaMeTPiB-MacHBiB, POPMYBaHHA CKITANEHHX JiTEpatiB.

Macneu sminnof nosxunn. Taki macuen HasuBaloTs Tako VLA-macusamit (VLA —
Variable Length Array — MacHB 3MiHHOT HoxHR). 3a cTaHaapTom C-89 3HAUCHHA PO3MIPHOCTI
B OTONIOIIEHHI MACHBY MOKHA 3a/|aBATH TUTbKH KOHCTAHTOH0 460 KORCTAHTHHM BipasoM. Lie
YCKTAIHIOE TIPOLIEC POTPaMyBaHHA, OCKITEKHE B GaraThox 3alauaX peassHa po3MipHicTs
MACHBY CTa€ BiOMOIO TINLKM Ml Yac BUKOHAHAA nporpaMi. Tomy ctannapt C-99 aossonus
33]14BATH PO3MIPHICTH MACHBY IOBLIBHIM IfIOUHCIIOBHM BHPA3OM, 10 CKMATY AKOTO MOKYTh
BXOIMTH 3MiHHI IIPOrpaMHu.

/* TpUERKAR OTOMOWSHHA MACHEY SMiHHOL ROBRMEM %/

int ConvertBlems (int el_numb)

1{
unsigned temp[el_numb]; // ViA-macus

- // pobora 3 enmemenTamu temp

3acTocyBaHAsI MACHRIB 3MIFHOT JOBKHHK NOB’ A3AHE 3 TAKMMH 0OMEMEHHSIMHU T2 YMOBAMH:
» VLA-MacHBM MOXYTE GYTH TiTBKH OKaNbHHMH, TOGTO TX MOXKHA OTOOIIYBATH JIHIIE
BeepenuHi GyRKil, porpaMHux Broxis aGo B cniucky GopMaTBHHX NapamMeTpir yHKiii;
+ 3MIHHHM, III0 BHKOPHCTOBYHTECS Y BUP23aX po3MiprOCT VLA-MacHBY, Ha MOMEHT OTOJIO-
WeHHAs LBOTO MacHBY MatoTh GyTH NPHUCBOEHI KOHKPETHi 3HadeHHd. HacTynHuii npAknan
LIIOCTPyY€ NPABANBHIMH | XHGHA MOPALOK 3aMICY NAPaMETPiB y MPOTOTHI (hyHKLIT, AKa
OTpauboBYE 3aJaHKI MACHB IMIHHOT AORKHHH.
void InitMtrl (int rws, int cls, long ml][cls}): /* npasuneuit
nopagox napamerpis Hyskuii */
void InitMtr2 (long m[][cls], int xws, int cls); /* xubmmit nopanox */
+ TC/sA OTOOIIEHHS PO3MIPHICTh MAaCHBY 3MIHIOBaTH He MOKHA, To0T0 VLA-MacueH He €
JMHAMITHIME;
« y npotoTHNax QyHKNiH posMipHicTs VLA-MacHBy MOXKHA MO3HATATHA CUMBONOM *:

void InitMtr3 (int, int, long m[1(*])}; /* wes npaBunbmud npoToTun */

Buéipkoea iniuianizauin. Yacto BuHHKae noTpeGa iHIMiami3yBaTH OKpeMi eNeMEHTH
macusy aGo cTpykTypr. C-99 peanisyBas TaKy MOXIIHBICTE 4epe3 KOHCTPYKLIT, ski Ha3HBa~
10TbCSL npusHauenumy iniyiqrisamopamu. Ix curaxcuc i aito npoeMoHCTPyeMO TphoMa
NpUKIIafiaMi;

int vcl[MAX])

{[9)=20, [2]1=6}; /* iniuianmisanis vel[2) i vcl[9] */

int vc2[MAX) = {7, 9, 14, 2, [8]=5); /* iminianisauis enememrin

ve2[0]..ve2{3] ra vc2(8] */
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int red, green, blue;
} colr={.green=45, .red=28}; // iminianisauis nonis green i red

3pyuHolo BracTuBicTIO BUGIpKOBOT iHinjamisalii MacuBis i CTPyKTYp € AOBiNBHRMIT MO~
PAIOK 3aNHCy NPH3HAYSHHX iHiL{iami3aTopis,

THyuxi MacHBH 5K eeMenTH cTpykTyp. Cramnapr C-99 mo3BonHB Oronomrysaru
OCTAHHE MOJIE CTPYKTYPH (32 YMOBH, IIO 11 CTPYKTYPa Ma€ iHiui MONf) K MACHB, PO3MIp-
HICTh AKOTO HE BKA3YEThCS.

/* NpHEMA@ CTDYKTYDH 3 HYSIKMM MACHEOM */
struct flexible {

int first; // swanaueni enemenr: CTPyxTYpH
double second;
char flexstr[]; // reyukun macus

bi

KomninaTop He BMALNAE Nam’ATH IS THYYKOTO MACHBY, TOMY 3HAYEHHAM orepauil
sizeof(struct flexible) Gyae posmip cTpykTyp struct flexible Ge3 OcTaHHEOTO
mons. 3ae6inboro Taki CTPYKTYpPH PO3MILLYIOTh Y AHHAMIGHIH naM’sTi, BUALISIOUN JoAaT-
KOBY JIIIAHKY JULST NEMEHTIB FHYYKOrO MaCHBY:

struct flexible * pfs;
pfs = (struct flexible *)malloc(sizeof(*pfs)+Elxlen);

Ticns Buxauky malloc() y AnHaMivHii nam’ati Gyxe BuAineHo MicHe 1 BCiX OB
CTPYKTYpH Ta e flxlen GaiiT /uisl ENEMEHTIB HYSKOrO MacHBY.

3acrocypanus cneundikaropis y Macupax-napamerpax. Orononryioun Macisu 8 Crmc-
Ky MapameTpiB (yHKIiH, MOXKHa BKa3yBaTH y KBAIPATHHX JyXKax cnemudikarop static
abo keanipikatops const, volatile Ta restrict. Och npuknam:
/% BacTocysamma cnemmbiraTopa static B oronomemsi macusy */
void IncrArr (unsigned arr(static 100])
: - // onpauwosanus enemenTi® Macsy arr
1
Cremudikarop static yHaBeeHOMY NPHKIA] BKa3ye, 0 MACHB, aIpeca AKOTO 3a1a€ThCA
napamerpoM arr, Gyne MicTuTi He Menme, Hix 100 Ge33HAKOBMX elEMEHTIB.
Ksanigixarop const, 3amucanuii B OroNOMICHH] MaCHBY, 3a3HAYAE, IO Y BHKIMKAX
bynkuii ue Syne omin i Toi camuii macus. Keanidikarop volatile BKa3sye, 1O ue Macus,
SKHI MOXKE ACHHXPOHHO 3MIHIOBATHCE 30BHIIIHIM CEPENOBHLIEM, a KBanidikaTop restrict
BCTAHOBJIIOE, 11O TLABKH Iiei BKa3iBHUK (iM’s MaCHBY) MOYKHA 3aCTOCOBYBATH JLIIsl 3BEPTAHHS
JIO €NIEMCHTIB MaCHBY.

Cxnaneni nitepamu. Cknadeni aimepanu—ue Habopu KOHCTaHT, chOPMOBaHi 5K MacH-
BH, CTpyKTYpH a60 06 eimanns. [x BBeacto B C Hacamnepen, 1106 3a6e3neunTn MOXIHBICTE
TiepesjaBaTh B (YHKILIO [NIA ONpPALOBAHHS BIANOBIIHI CKNaNCH] KOHCTAHTH.
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(HatimeryeannA_muny ) { CHUCOK 3HAUeHb_enemMenmis }

HageneMo nprKiaz CTBOPEHHA CKIAJCHONO JiTepaa-MacHBy, afpecy NOTaTKy AKOTO
3GepiraTiMe BKasiBHAK pcar:

int *pear = (int[}){11,18,21};

QDaktaHo pear Gye BKa3yBaTH HA MACHB i3 TPHOX UAMMX FHCeN, AKi MAIOTh 3a1aHi 3HATCHHS,
BanmiBo, WO CKNACK] NITEPATH MOXHA BHKOPHCTOBYBATH SIK (hakTHIHI NapaMeTpH B
3BepTaHAIX A0 dyHKNiH. Ao B nporpami oronoieno Gynkuio

void PrintArray (unsigned arr(], int n);
TO 3BEPTaHASA 0 Hel MOXKe GYTH TaKiM:
PrintArray ((unsigned(]){1,2,3,5,7,11,13}, 7);

Ciuiazeni iTepain MOXyTh OyTH TAkoXK CTPYKTypamu abo 0’ emmannamu. Tpoimo-
CTPY€EMO ¢ HACTYNHIMM OPHKIAZ0M:

/* JacToCysamms CRNAREHOTO NiTEpaTA-CTPYRTYDE */

typedef struct box { // mabnon crpyxTypn
int x1, yl, x2, y2;
} BOX;
long Square {BOX rect) // Pynxuis ofumcnemHs nnomi
{

return (long)(rect.x2-rect.x1+1)*(rect.y2-rect.yl+l);

long newsq;

newsq = Square((BOX){20,1, 65,14});

03.5. 3miHKn 1 RONOBHEHHSA B NpOrpaMmyBaHHi (hyHKu i

Cranpapr C-99 cxacysaB yc¢i HEOAHOIHAYHOCTI B OTONOLCHHAX (yHKLiHA T2 ix IpoTo-
THIB. 3aTBEPIKEHO TPA BUMOTH, TIONAHi HIDKYeE.

Cxacysanna “nessroro int”. Ilo-nepue, B oronowenni dynwuil Tun if 3nauenns
T2 THNH BCiX NapaMeTpik MaloTs GyTu BKasani aro. HaranaeMo, 1o 3riHo 3 monepeaHivMu
CTAHJAPTAMH, SKIIQ THII 3HAYCHHA, K NoBepTana PyHKLi, 460 THI AKOrock i3 napamerpis
6YB LLIOYUCIOBHM, TO GIOBO int B OTONOLIEHH] Takoi GyHKUIT Moxea Gyno omyckary (mi
THTAHHA PO3MIANANKCE ACTANBHINIE B naparpadi 2.1).

Bupasu B oneparopi return. Jipyra Bumora C-99 cToCyeThCA ONEPaTOpa NOBEPHEH-
B 3 gysxuii return. ko T 3Hadenns dyHKUIT BIAMINHME BiX void, To B onepatopi
return 060B’13k0BO Mac GYTH 3anAcaHuil BHpa3s, 3HAYCHHA AKOTO MOBEPTAE LA PyHKuim
(pauinte Takui BUPa3 AO3BOMIIOCH OMYCKATH).




[image: image413.png]OGos’a3koBicTL npoToTHmy. Tpers Bumora: koxua GyHKUis noBuEHa GyTH ABHO
oronomeHa a6o omHcaHa Mepel MEpIIHM 3BEPTaHHAM 1o Hei. HesBni oronowmenHs dyHxmii
CKACOBAHO.

Cnyxboea sminna __func__. io cnemiamsay sMiuHy MOKHE 38CTOCOBYBATH Bee-
pennHi dyHKuii, moG orpamark iM’a i€l GyHKUIT y GopMi BHYTPIMIHBEOIO CHMBOIBHOTG
panxa. Posrnanemo nputan:

/* 3acrocysammEa __func__ */

void Pelygen (int nv)
{

int ctr;
PN // nouarxosa wacruma Pymxuil
if (ectr<0)

printf ("®yaxuin %s() => nomwixa B mamux!®, __func__):

P // npomosmenna dymkuii

V dyrruii Polygon () BHKOPHCTaHO CTykOGOBY 3MiHHY __func__, I0G BRIIIOYMTE B
TNOBIZOMACHHA TIPO NOMANKY HAMMEHYBAHHA NOTOUHOT (PYHKIIT, K10 3HAYCHHA TOKAIBHOL
3MiHHOT ctr BiX’€MHe, TO H2 eKPaH BHBOMTHCSA TEKCT:

@yuxuia Polygon() => noMunKa B OaHMX!

KoxHa 3mina iMeHi QyHEKIIT aBTOMAaTHHHO BiZOGPA3UTBCA B TEKCTi HOBIZOMMIEHHS OpO
TOMMUJIKY.

Dynkuii 3 kpadidixaropom inline. ImogopecnoBo inline, 3aMicake HA MOYAT-
Ky 3arofioBka dyHKii, BKa3ye KOMIIIATOpY Npo GaanHs KOPHCTYBada ONTHMIZYBATH KOX
uiel dyHwuii 3a weuakomieo. Jetamuime inline-GyHKnii posrisayri B maparpadi 11.4.

[3.6. Poswunpennn 6i6nioteunnx dyHxUin i 6ibniotek

Craugapr C-99 npunitue snagny ysary GiGmiorekaM mosu C. Io-nepiue, JonOBHEHO
Eeski 3 Habopis dyHKuii, mo miaTpuMypamick cranaaprom C-89. Tak, ictoTHo 36inbwmnnacs
6GiGmioreka <math.h>, B AKy BBEAEHO Psifl HOBHX (hyHIKILil, 2 TAKOK POSHIMPEHO HATBHI (yHKIIiT
JIA oTiepalliii 3 JaHKMH, IO MaloTh THI float i long double. Io-npyre, y Gi6mioTedmi
DYHKIT BHCCERO 3MiHM 3riTHO 3 HOBOBBEICHHAMY, 3aTBepIKenmvu y C-99 (sanpukian,
IONoBHEHO KBanidixaTopoM restrict Binnosigmi napamerpu-skasisuukm). [lo-Tpere,
ctBopero GibnioTekn Ans HOBUX KaTeropiii NaHHX, MakpociB i dyHxuii. OXapakTepusyeMo
KOPOTKO 3aTipOBa/DKeHi po3lHpeHHs GibnioTek.

Hosi cnenndikaropu Gpopmarie ana Gynxuiii print£() i scanf(). Zina popmar-
HOrO BBEZieHHA/ BUBERSHH YACOBHX JaHHX, IO MAIOTH THIM long long int Ta unsigned
long long int, BcTarRoBTeRo Momrdikatop 11. lleii MoxndikaTop MOKHA 3aCTOCOBYBATH
3 yciMa crieundikauisMy Litoaucoosnx ¢popmaria: d, i, u, o, x/X. Hasenemo mpuxman
BBEZICHHA SHAuEHHS AYKE AOBrOTO LNoro:




[image: image414.png]long long int dist;
scanf("%$11d", &dist});
e oau HoBHIi MOAMGIKaTOp — hh npH3HageHNil AN ONepalliii YHCIOBOTO BBENCH-
HA/BUBEIEHHS JAHIX, IO MAIOTs THN char.

Hosi cneundixanii popMary a Ta A 1aloTs 3MOry BHBOAATH (260 BBOAMTH) MIiCTHA-
uATKOBI JaHi y Gopmati 9ucen 3 IIaBalo4oId KPANKOIO:

{-1oxh.hhhhp+d - y pasi cneuudixanii a;
[-10xh.hbhhP+d - y pasi cnemudixauii A.

Hogi ibmiorexn dpynkuiii Ta 3arononi daitmu. Crangaprom C-99 3arsepmieno
Jeinbka HOBHX Gifimiorek i Bimnosignux saronopumx daiumis. HasseMo x:

Jaronosmnit Gaitn TIpi3nasenna Gibniorexn

<complex.h> - peanisauia apupMeTHIHUX Orepauii Ta MaTeMATHMRAX GYHKIH
HA/ KOMITIEKCHUMHA THCTIAMI;

<fenv.h> —  KCDYBAHHS ONEpasisMH 3 NIABAMOKO KPankolo gepes nabip npa-
TIOPLIB 1 PeXUMIB POGOTH OGIUCTIOBANBHOTO CEPelOBUILA;

<inttypes.h> — repeTROpeRHs GQOpPMATiB UIMOYMCIOBHX JAHHX Y SHAYCHHA 3aHaHOT
PO3PATHOCTI;

<is0646.h> — BCTaHOBIeHHs HaGopy MaKpOiMeH i HOPO3PARHMX i JOTIMHAX
omnepauii (HanpuKIag: & —bitand, && - and, * — xor TowE);

<stdbool.h> — FACKJIAPYBaHHA THOY bool i BHIHAYCHHWHA MAKPOKOHCTAHT true
Ta false, 4nM 3abesnedyeTses CymicHICTh 3 C++;

<stdint.h> — JieKiIapyBaHHs HaliMeHYBaHb T. 3B, POSINHPEHHX THIIEB;

<tgmath.h> — BCTaHOBNEHHA MaKpOCIB T. 38. aGCTPaKTHUX AiCHAX 4HCEN mma
peanizauii neBHEX MaTeMaTHMHuX QyHKLiH;

<wchar.h> — BBEHCHHA/BHBEACHHS T2 OTIPALIOBAHHSA JBO- Ta 6araToGaiiToRHX
CHMBOIIB | CHMBOJBHIX PALKIB;

<wctype.h> —  knacudikauis Ta IEPETBOPEHHA T. 38. IAPOKHX CHMBONIB.

Posummpeni ninounenoni Tunn. V saronosnoMy daiini <stdint.h> uepes typedef’
3aJEKIIaPOBAHO HHIKY HANMEHYBAHD CIICMIATEHIX [(i/IAX THITIB, BAKOPHCTAHHS AKUX CPHE:
BHCOKil MOGinbHOCTI C-nporpaM. LTi THITH HA3UBAIOTh poswupenumy UUTHMH THIaMH. Bei
HaiMeHYBaHHA PO3UIHPEHHX THNIB MOYHA ONUIHTH Ha NSKiNbKa TPyTL:

intB_t — LM THI, POSPAAHICTE SKOTO AOPiBHIOE B;

uintB_t — TN ninoro 6e3 3Haka, IO Ma€ PO3PAAHICTL B;

int_leastB_t ~ uiHit THI, pO3PANKICTE AKOTO HE MEHIIA 33 B;

int_fastB t  — ulmdif i, mo 3a6e3neuye HaHBHNEY IBHIKOMNIIO i MA€E POIPATHICTD
He MeHmy 3a B;

int_max_t —  Hisu THIL, o Mae Hait6inbury JOTycTHMY A8 JAHOTO CEpefOBHLIA
POSPSAHICTE;

uint_max_t —  miri Ge33HaKoBHIl THIT, IO MAE HANGUTLITY MOTYCTHMY AT JAHOIO

CEPEJIOBHILIA POIPSIHICTE,




Літерою В в узагальнених найменуваннях розширених типів позначено роз-рядність відповідного типу, вона може становити 8, 16, 32 або 64 біти. Наприклад, int_f ast32_t - це найбільш швидкий із цілих типів, розмір яких не менший за чотири байти.
У <stdint. h> визначено також два макроси з параметрами:
intB_C (вираз-параметр) uint5_C (вираз-параметр)
Результатом застосування цих макросів є число, яким можна записати значення виразу-параметра в формі 5-розрядного цілого зі знаком чи без знака відповідно.
Операції з широкими символами. До складу бібліотек С-99 включено нові заголовні файли <wchar. h> і <wctype. h>, макроси та функції яких дають змогу використовувати в С-програмах т. зв. широкі символи {wide-characters). Ці символи введено в мову С у 1995 р. (Поправка 1) для підтримки багатолітерних національних мов, насамперед азійських.
Функції, що опрацьовують широкі символи, оперують з типом wchar_t, задекла​рованим через typedef (найчастіше він встановлюється рівнозначним двобайтовому цілому типу unsigned short int). Крім wchar_t задекларовано допоміжні типи wint_t, wctrans_t та wctype_t.
Бібліотека, пов'язана зі заголовним файлом <wchar. h>, зберігає великий набір функцій. Вони забезпечують введення та виведення широких символів, реалізують операції над рядками та масивами широких символів (подібні до операцій, що оголошені в <string.h> і <mem.h>), виконують перетворення двобайтових символів і рядків широких символів у багатобайтові рядки, а також реалізують ряд інших операцій.
У заголовному файлі <wctype.h> записано прототипи функцій, які призначені для класифікації та перетворення широких символів. Ці функції аналогічні до функцій, оголошених у <ctype. h>. З переліком функцій опрацювання широких і багатобайтових символів можна ознайомитися в [24].
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