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1 Bseaenue

1.1 Ot aBTOpPa

[TpusercTyto, koyutern! Haunnas paboTy Hall 9THM JOKyMEHTOM S HE CTaBMII 1IEJIbIO Ha-
nMcaTh o4epeaHol y4eOHuK 1o s3biky C mim nocnoputs ¢ Tpynamu Kepuurana, Putum n
Crpayctpymna. S gymaro, 9To IOHI, TOYeMY ITPOTPaMMUPOBAHHAE KAYKETCS TAKIM CJIOKHBIM:
HE HallUIOCh HU OIHOTO MarepHalla, HAMCAaHHOTO MOHATHBIM U IPOCTHIM s13bIKOM. B 3TOM 10-

KYMCHTC s MOCTAaparoChb HC MOBTOPUTH 3TOM ,HOC&Z(HOﬁ OIIMOKH UMEHUTBIX aBTOPOB.

Bpaitan Kepuuran: «A3b1k C — HHCTPYMEHT, OCTPBIH, Kak OPHTBa: C €ro IOMOIIIBIO

MOXKHO CO3/1aTh ¥ 3JIETAHTHYIO ITPOTPaMMy, ¥ KPOBAaBOE MECHBO.»

Ja, crracu60o KitaccukaM 3a peaynpekaeHHs, TOCTapaeMcsl, TAKXKe, 3TOW pabOTON HE CO3/1aTh

KpOBaBOC MCCUBO.

1.2 HucTpymeHTapuii

B 3TOM JIOKYMEHTE CO3HATENIHHO MPOITYCKACTCs MOAPA3/e, MOCBIUIEHHBIH BHIOOPY U Ha-
CTpOIKe HHCTPYMEHTApHsl, IOTOMY YTO LEJbI0 JOKYMEHTA HE SBIICTCS HA4alI0 04epeIHOro
paynzaa 00opbOBI 32 IPaBO KAKOTo ObI TO HU OBLIO KOMITWIIITOPA W/WITH Cpe/ibl pa3paboTKy Ha-
3BIBaThCSl EIUHCTBEHHO BEPHBIM, Ja)KE€ C TOUYKU 3PEHUSI OTIEIBHO B3STOTO aBTOPA OTAEIBHO
B3TOM KHUrH. O003HAYMM JINIIb IOIMYJISPHBIC BApUAHTHI JUI1 OCHOBHOM TPOMKH orepanu-

onHbIX cucteM (Windows, Linux, Mac OS X). Kommunstopsr:
* clang;
* GCC/MinGW;,
*+ MSVC.

OcranbHbIe, Takue Kak, Hanpumep, Borland C++ MOXXHO cuuTarh 3K30THYECKUMU U HE TIbI-
TaThCs KX YCTAHABIMBATH 0€3 SKOHOMUYECKOT0 000CHOBaHMUs. IHTErpHpOBaHHBIE CPE/IbI pa3-

pa60TKI/I U MpOorpaMMBbl UTs pEAAKTUPOBAHUA KOJAA:

» CLion;

Visual Studio;
* VSCode;

* Qt Creator;



« CodeBlocks;
* Notepad++;
* Sublime Text.

DTOT CIIUCOK MOXKHO mpoaoJIKaTh MOYTHU GCCKOHCLIHO, TMOCKOJIBKY p€AaKTUPOBAaTh KOA MOXKHO

B a0COJIOTHO JIFOOOM PEIaKTOpe, TIO3BOJISIONIEM COXPAHATH MIPOCTOM TEKCT B (DaitIIb.

1.3 HemHoro ucropuu

Ilepsas Bepcus s3p1xka C 66u1a pazpadorana B 1972m roxy Jlennucom Putau asis mporpam-
MHPOBAHMS B HEJJABHO CO3JaHHOM Ha TOT MOMeHT cpene UNIX. 3wk pazpabarbiBaics He TO-
CYIapCTBOM, & OOBIYHBIMU MTPAKTUKYFOIUMH IPOrpaMMHCTamMu. B HEM cpa3y OBUIH yUTCHBI U
HCIpaBJIEHBI Bce Hey100cTBa cymecTBoBaBIMX Ha TOT MoMeHT FORTRAN u PASCAL. ITo-
CKOJIBKY MHTEPEC K S3bIKY CO BpeMEHEM He IPOoTajall, a TEXHOJIOTUH Pa3BUBAJINCH, TIOSIBIIIUCH
penakmun s3p1ka, Takue kak C99 (1999 rom) C11(2011 rox). B s3p1ke C ecTs BO3MOXKHOCTD
paboTarhb ¢ ykazarensiMu Ha pU3nUecKue sSYeHKH OTIlepaTHBHON MaMsATH KoMbioTepa. Koneu-
HO, 9TO He0e30MacHO, HO TIPH JOJDKHOHN KBaNM(HUKALIMK IPOrPaMMHKCTa O3BOJISIET MOTYyYUTh
MaKCUMaTbHO 3((hEKTUBHEIN KO, OJIM3KUH K SI3BIKY acceMOJiepa U JTa)ke MAIlHHHBIM KOJIaM
KOHKPETHOTO Tiporieccopa. C SBIIeTCS KOMITHIHNPYEMBIM IIPOLIEAYPHBIM SI3BIKOM CO CTPOTOMH
CTaTMYECKON THUIM3aIMel, YTO MO3BOJIIET IHCaTh MAaKCUMalIbHO Oe30IacHbIil Koj, U OTCe-
aTh 0OJBIIYIO YacTh OMIMOOK emé Ha 3Tane KoMnusinuu npoekra. Ha a3pike C HamucaHo
OTPOMHOE KOJIMYECTBO MPOrpamMM, OMONIHNOTEK, ¥ JaXKe ONepalMoHHbIX cucteM. Kakas-051 y
Bac Hu Obla ycTaHOBJIGHA OIIEpallMOHHASI CHCTEMa, OYCHb BEPOSTHO, YTO OHA HAIMCaHA Ha
C. Ha s3pike C nuuryT npaiiBepsl AJ1st HepuepuitHoro 000pyIoBaHus, IPOrpaMMHUPYIOT KOH-
TPOJUIEPHI JJIsl KOCMUYECKOH ammaparypbl, MUIIYT BEICOKOCKOPOCTHBIC PUIIOKEHHs. [loMu-
MO 3TOTO, ceidac CTPeMUTENFHO HaObWpaeT NOMYyIAPHOCTh TAKOE HAIMIPaBICHNE, KaK «yMHAs
TEXHUKA» U «MHTEPHET Beliei». IMEeHHO 13-3a 3THX TPEHAOB s3bIK C 32 MOCIeIHUE apy JeT
cHoBa nogusics B peittunre TIOBE na nuaupytomue mecta. Kakoit 651 361K IporpaMMupo-
BaHMs BbI HU M3y4alid, 3HaHUe si3bika C HY)KHO [TOTOMY YTO SI3bIKH BBICOKOTO YPOBHS JICJIAIOT
MHOTO Belllel OTHON KOMaH/IOMH, a eclTi BBl XOTUTE HE MPOCTO CTaTh IPOTPAMMHUCTOM, a OBITh
XOPOIINM IIPOrPaMMHCTOM - BBI IOJKHBI IOHUMATh, YTO TaM, BHYTPH, IIPOMCXOUT Ha CAMOM
nene. 3uanue s3bika C MOXKHO CPaBHUTH C YMCHUEM €3[IUTh HAa aBTOMOOMJIC C MEXaHHUCCKON
KOpOOKOii Iepead: KOpoOKa-aBTOMAT pe3KO CHIDKAET IIOPOT BXOXKIACHHUS B YIACTHUKH JJOPOXK-
HOTO ABWDKCHHUS, HO, 3a9aCTYI0 HACTONBKO YXYAIIAeT KaueCTBO YIPABICHUS aBTOMOOWIEM,

YTO 3TO ONPUBOJAUT K CaAMbIM I€YaJIbHBIM MMOCJICACTBUAM.



2 OcCHOBHBbIC MOHATHSA

2.1 Komnuiasnus

[Ipexne, 4eM roBOPUTH O sI3bIKAX MPOrPaMMHUPOBAHUS U O TOM, YTO TAKOE KOMITMIIALUS,
KaK OHa pa60TaeT " OpOoUrX MHTCPECCHBIX BEIlaX, HAM HCO6XOI[I/IMO IMO3HAKOMUTHCA C MMOHA-
THEM, KOTOpoe OyJeT COMPOBOXKAATH BECh KypPC H B IIEJIOM BCIO IIPOTPAMMHUCTCKYIO KHU3Hb -
9TO TOHATHE UMEHU. VM4 - 3TO HEKUii CHMBONBHBIN HIIeHTH(UKATOp (TIepeMeHHast, KOHTEH-
Hep) A1 HEKOTOPOTO YHCa (UUCIIOM B CBOIO OUEpeb SIBIAETCA aApeC sUCHKH MaMsaTH, Kyzaa
3anKCchIBaeTCs 3Ha4YeHue). FIMEeHOBaTh MOYKHO Kak NepeMeHHbIe, Tak U QyHKuuu. [Ipocreii-
KW IPUMEP - 3aliCh paBEeHCTBA: name = 123456. Paznuune Mexay UMEHEM U YUCIIOM
3a/1aeT IPU3HAK YKCIa, B IporpaMmmax Ui KOMIbIOTEPOB IPU3HAKOM YMCIIA SABJISETCS NEPBBIA
CHMBOJI, UM (MJICHTU(HKATOP) HE JIOJDKHO HaYMHAThes ¢ UGpbl. TakuM 06pa3oM KOMITHIIS-
TOPbI OJTHO3HAYHO MOT'YT ONPCACINTD, YTO ABJISACTCA UMCHEM, a YTO YHCJIOM. DTO oTIIMYME
HaKJIaJbIBAET HA IPOrPAMMHUCTA OUEBUIHOE OTPAaHUUYEHHUE: HEBO3MOXXHOCTD CO3/1aTh UACHTHU-
¢ukaropsl, HaunHaromuecs ¢ nudp. Taxxke, YTOOBI HE CO3aBaTh HEOMHO3HAYHOCTH B TIOBE-
JICHUH ITPOTPaMMBbI HEJIb3s1, YTOOBI IMEHA B PAMKax OTHOH IPOTrpaMMbl TOBTOPSUTHCE. OOIuii
AITOPUTM PabOTHI CO BCEMH KOMIIMIMPYEMBIMH S3bIKaMH, B TOM uncie C++ BBIVISIAUT Clie-

IYIOUIAM 00pa3oM:

1. mporpaMMHUCT IHIIET TEKCT IPOTrPaMMBI Ha KAKOM-JTHOO SI3BIKE IPOTPaMMHUPOBAHUS, B

HauieMm ciyyae 31o C;

2. TpH MTOMOIIH TPOTPAMMBI-TPAHCIISTOPA U, 389aCTYI0, acceMbiiepa STOT TEKCT mpeobpa-
3yeTCsl B HCIIOJIHSIEMbIE MAIIMHHBIE KOJIBI, 3TOT MPOLECC, OOBIYHO, COCTOUT U3 HECKOJIb-

KHUX 5TallOB X HAa3bIBACTCA O6H.[I/IM CJIOBOM «KOMITHJIALIUSA |

3. WCHONHSEMbIE KOJIBI 3aITyCKAIOTCS Ha [[EJIEBOM KOMITBIOTEpe (Jallie BCEro, 3TO cepBep

nim HCpCOHaHLHBIﬁ KOMIIBIOTEP HOHBSOBaTCJIH).

[TpumenrM 3TOT OOUTHIT aNTOPUTM IS HAITMCAHUs TIepBOi mporpammbl. [Ipeanonaraercs,
YTO Ha JaHHBIA MOMEHT y Bac ycraHoBneHa nmmbo cpena pa3paboTku, THOO TEKCTOBEIHN pe-
JTAKTOP W KOMITWJIATOP O OTJENEHOCTH, YTOOBI HIMETh BO3MOXKHOCTh ITOBTOPHUTH STOT U BCE

NoCJIEAYIOIUEC MTPUMEPBI CaMOCTOATEIBHO.

IlepBasi nporpamma, ¢aiiji program.c s HanrcaHus MPOTPaMMBbI, OTKPOEM BHIOpaH-
HBI TEKCTOBBIN PEAAKTOP WU CPeAy IMPOrpaMMIPOBAHUS, H HATIMIIEM CIICIYIONIHE CTPOKH
(BayKHO OTJIMYATH 3aTNIaBHBIC U CTPOYHBIC OYKBBI, TO €CTh, HApUMep Int U int - 3To pa3HbIe

CIIOBa, M IIEPBOE, HAIIMCAHHOE C 3aIIaBHOM OYKBEHI, OyZIeT HE MOHITO KOMITMIIATOPOM):



1

/*

* Project: yet another basic C guide

* Author: Ivan I. Ochinnikov

* program.c

*/

#include <stdio.h>

int main(int argc, char** args) {
printf ("Hello, World!\n");

return 0;

3anyck KOMIHJISAIMH U UCHOJHeHNe NPOorpaMMbl B 3aBHCHMOCTH OT BEIOPAaHHOTO WH-
crpymenTapus 1 OC npoliecc KOMIWISALHN (TPaHCISIINK) M 3aIlycKa MPOrpaMMBbl Ha UCTION-
HEHHE MOXKET HE3HAYMTENIbHO OTIIMYAThCs, Jjajiee OyIyT NPUBEICHBI HECKOJIBKO BapUAaHTOB.
EcrecTBeHHO, YTO HE HY>KHO BBINOIHATE UX BCE, @ CIIEAYET BHIOPATH OJHH, KOTOPBIH cpado-

TaeT UMEHHO ¢ Bammm Habopom nHCTpyMeHTOB. TpaHCHAIust (KOMIMIISINS ):

clang -o program program.c

(nnm) gcc -0 program program.c

3amyck OyzeT onmuarhest ToIbKo i1t Windows (cMMBoOJIaMu 1oju1apa M yIiIoBOH CKOOKH 060-

3HAYEHBI MPUIVIALICHHS UNIX-TePMHHAJIA 1 KOMaHIHOI CTPOKKM WindOws, COOTBETCTBEHHO):

non-windows $ ./program

windows > .\program.exe

Jlaee B TEKCTE B LIENSIX IEMOHCTPAITMH OyIeT HCITOJIb30BaThCs 3aIycK B cTHiIe non-windows,
a TaKke, OyJeT OMyCKaThCsl AEMOHCTPALUSI dTAlla KOMITHJISIIUK (KPOME CIIy4aeB, KOTaa cam

npouecc KOMIUIAINU OTJ'II/I‘IaeTCSI).

2.2 IIa01a0H NporpamMmsl

Kak u mporpamMmel Ha JIF0OOM IPYroM si3bIKe, MPOrpaMMEI Ha si3bike C MMEIOT psi 00s13a-
TCJIBbHBIX 3JICMCHTOB, TAKXKC HAa3bIBACMBIX IHa6J'IOHOM IMporpaMMmablI. PaCCMOTpI/IM OTH JJIEMECH-
THI OPOGHEE HA MPHMEpPE TOIBKO YTO HAMMCAHHO# mepBoii mporpammsl (2.11). Hexotopsre,
HE3HAYUTEIbHBIE ACHEKThI, OYAyT PACCMOTPEHBI CPa3y U MOJHOCTHIO, KOMMEHTAPUH, HAPH-
Mep, HO HEKOTOpBIE OYIyT pacCMOTPEHBI TOBEPXHOCTHO, MIOCKOJIBKY SIBISOTCS MACIITAOHBI-
MH, CIIOXHBIMH JJI1 IOHUMaHWA q)yHI[aMeHTaJ'H)HI)IMI/I MEXaHU3MaMH A3bIKa, KOTOPbIM 6y}IyT

TIOCBAMICHBI LECJIBIC CIICHUAIBHBIC pa3/ICIIbl.



KommenTapun Hexoropsle cpeibl pa3pabOTKH OCTaBISIOT B HIanke (aiiia KoMMeHTapuH
00 aBTOpe u aare co3naHus ¢aiiina. Hekotopble KoMaHabl pa3paboTKH perIaMeHTHPYIOT Ta-
KHe KOMMEHTapHUH U PeKOMEHIYIOT UX HalMcaHue KaXIbIM ydyacTHHKOM. KoMMeHTapwuii 310
000} TEKCT, HAMCAHHBIH I yI00CTBa MIPOrPaMMHUCTa U HTHOPHPYEMbIH KOMITHIIITOPOM.
KomMeHnTapuu ObIBaIOT Kak OHOCTPOYHBIE, TAK 1 MHOTOCTPOYHBIE. B penknx ciaydasx Mox-
HO BCTPETUTHh BHYTPUCTPOYHBIE KOMMEHTApHUHU, HO X JIy4llle CTapaTrbCs HE HUCIONb30BaTh,

OHH CYUTAIOTCA AYPHBIM TOHOM, IMTOCKOJIBKY PE3KO CHUXAKOT YATACMOCTb KOJa.

KomMmeHnTapuii - 3T0 pparMeHT TEKCTa IIPOrpaMMBbl, KOTOPBII OyleT MPOUTHOPUPO-

BaH KOMIIUJIATOPOM s3bIKaA.

OdeHb cTapble KOMIHISATOPHI TOIMYCKAJM TOFKO KOMMEHTAPHU B CTHIIE / * xxx */, celd-
4ac JJOMYCTUM TaKXKe CTUIIb // XXX, 3aBEepIIAeTCs TaKOH KOMMEHTapHil KOHIIOM CTPOKH (TO
€CTh BCS OCTaBIIASCS CTPOKA, IOCIIE CHMBOJIOB / / Oy/IeT IPOUTHOPUPOBaHA KOMITUIISITOPOM).
KomMmeHTapun B Koie BayKHBI, 0COOCHHO ISl OTMCAHUS U TIOSICHEHUST HEOUEBUIHBIX MOMCH-
TOB, HO BOKHO COONFOCTH 0aJlaHC U HE TPEBPATHTH MPOTPaMMy B OJFH CIUIOIIHOW KOMMEH-

TapUii, HHOT/a IPEPBIBAIOLIUICS Ha PaOOTAIONINI KO,

JIMpeKkTHBBI Mpenponeccopa 3TO TAKHE KOMAHJIbI, KOTOPbIE OYAyT BBIMOJIHATHCS HE IIPO-

CTO 10 3aIlyCKa IPOrpamMMbl, HO AaK€ O KOMIMISALUN.

Ectps MHeHUE, uT0 C/C++ MPOrpaMMHUCTEHI - 3TO HE MTPOrPaMMHUCTHI Ha si3bIke C/C++,

a IpOrpaMMHMCTBI Ha A3BIKE NPCIIPOLECCOPA UCTTOJIb3YyEMbIX MU KOMITUJIATOPOB.

B nupexTuBax mpenpoueccopa MoAKIIOYaoTCs BHELIHHE 3aroJIOBOYHbIE (haiiibl, 1 onpeaess-
I0TCSI HEKOTOpPbIE a0COIIOTHBIE 3HAaUeHNUs TpoekTa. OOpaTnTe BHUMaHHE, YTO TUPEKTHUBBI IIpe-
IIPOLIECCcOpa ATO JIOCTATOYHO CIIOXKHBIH WHCTPYMEHT, U UCIIOIB30BaTh €r0, HAIIPUMED, TOJIb-
KO JJIsl OTIPEZesIeHHsI KOHCTAHTHBIX 3HAYCHHI - He Jydllee apXUTeKTypHoe peuieHue. J{ns
HAaIIeTo TPOEeKTa HaM IOHafo0HuTCs nupekTuBa #include <stdio.h> - 3Ta OUpeKTH-
Ba MOJKJIIOYNT OMONINOTEKY CTaHIAPTHOTO BBOJAA BHIBOJA B HAIIl IIPOCKT, YTO MO3BOJIUT HAM
”0011aThCs”’C MMOJB30BATENEM HAIlle MPOrpaMMBI, UCIIONB3Ysl TEPMUHAT OIEPALlUOHHON CH-

CcTeMbI (KOMaHIHYIO CTPOKY B TepMuHax Windows)

@dynknuda main () {} »To Touka Bxoxa B mporpammy. IIporpamma MOXeT COCTOSITH W3
OrpoMHOTO gucia (aiioB 1 QyHKINH, HO ONepalliOHHAs CHCTEMa KaK-TO JTOJDKHA MOHSTH,
OTKyJa €1 HAaYMHATh UCIIOJHEHHUE NMPOrpaMMbl. Takol TOUKOM Hayana MCIOIHEHUS SIBISIETCS

q)yHKIlI/Iﬂ main KOTOpas JOJ’KHa OBITH HaNKMCaHa KMEHHO TaK:



int main(int argc, char** args)

Goee moApPoOHO 0 PYHKIHSIX, UX CHHTAKCHUCE M apTYMEHTaX MbI [IOTOBOPUM IT03/IHEE, Ha 1aH-
HOM 3Tare MOKHO IIPOCTO 3alIOMHUTD TaKoe (HJIH K€ YIpOImEHHOe int main () omucanne
IJIaBHOHM (yHKIMH J1T000# mporpamMel Ha si3b1ke C. [lanee B purypHBIX CKOOKaX MHUIIETCS TaK
Ha3bIBAEMOE «TEJI0» MPOTrPAMMBI, TO €CTh UMEHHO T€ OTIePaTOPbl, PYHKLIUH U aITOPUTMBI, KO-
TOpBIE ABIAIOTCS nporpammoit. [1o cyTu, Bc€ Hamie mporpaMMHEpOBaHUE OyIET IPOUCXOIUTh

00 B 3T0# pyHKIMH, THOO OyAET TOBOIBHO TECHO C HEH CBA3aHO.

BosBpar u3 pyHkuun return; 5To oneparop sSBHO 3aBEpIIAIONIHIA BHITOJIHEHHE (YHK-
LIMU main M, COOTBETCTBEHHO, IPOrpaMMbl. Bce omepaTopsl, kpoMe TUPEKTHB Hpernpornec-

copa, KOMMEHTapHeB U OTIMCAHMNA Tell PYHKIHHA JOJDKHBI 3aKaHIABATHCS TOYKOU C 3aIIsITOH.

Buumanmue! J[anee Bol mpounTaeTe Te3uc, KOTOPBIH SIBISAETCS 3HAYUTEILHBIM YIIPO-
LIEHHEM PEaJIbHOM cUTyaluu. ABTOp MOUIEN HA TAKOE YIPOILEHHUE 110 AByM IIPUYHU-
HaM: BO-TIEPBBIX, IOCKOJBKY B KiaccuaeckoM C mena oOCTOSIIM MMEHHO Tak, a B
COBPEMEHHBIX KOMITBIOTEpAX CUTYAaIlUsl MEHSACTCSI HACTOJILKO OBICTPO, YTO HUKAKOM
TEKCT HE CMOXCT OCTaBaThCA aKTyaJIbHBIM, 1 BO-BTOPBIX, IIOCKOJIBKY LEJIBIO JaHHOI'O
JIOKYMEHTA HE SIBJISIETCS JETAIbHOE OIMCAHUE apXUTEKTYP COBPEMEHHBIX ONEpaLu-

OHHBIX CUCTCM.

[Mockonbky nporpamma HanucaHHast Ha si3bike C paboTaeT Ha OJHOM YPOBHE C ONEpalioH-
HOW CHCTEMOIi, a He B cpelaXx BUPTyalU3aluy, Kak 3TO IPOUCXOAUT B Java, Halpumep, OHa
JIOJDKHA COOOIIUTE OTIEPAIIMOHHON CUCTEME, UTO OHa OTpaboTana HOpMaabHO. DTO JAeIaeTCs
MIOCPEACTBOM BO3BPaTa B KAUECTBE PE3ysIbTaTa padoThI IPOrpaMMBbl Kojla HOJIb. B HameMm ciry-
yae, oneparop return coodmaer koj 0, rOBOPSIIIMNA 00 yCIIEITHOCTH 3aBepIICHHsT PaOOThI
nporpaMMsbl. Takoli BO3BPaTHBIN KO - HCTOPUUYECKH CIIOKUBLIASICS IOTOBOPEHHOCTD MEXY
MIPOrpaMMHUCTaMHU: HEHYJICBOI KOJ 03HaUaeT aBapHIHOE 3aBEPIICHIE IPOTPaMMBI U COO0IIa-
€T CHCTEMeE, YTO IPOrpaMMa 3aBepIlIeHa HEKOPPEKTHO ¥ HEOOXOIMMO JIOTIOIHUTENEHO 1 SIBHO

OCBOOOKATh 3aHSTHIC €10 PECYPCHL.



3 ba3oBblii BBOA-BBIBO]

3.1 ®opMaTHPOBAHHBIN BHIBO/

OO0mieHne ¢ nonb3oBareseM Ha 9uctoM C MPOUCXOAUT dYepe3 KOHCOIb. s Toro, 4To0sI
BBIBOJJUTH KaKyr-1100 HH(GOPMAIIUIO JUTS YTEHHS T0JIb30BATENIEM - UCIIONb3yeTCsl (DYHKIMS
printf () ; mpemHazHadeHHas i1 GOPMATHPOBAHHOTO BBIBOJA HEKOTOPOTO TEKCTAa B KOH-
conb. OyHKIUS ONMCcaHa B 3arojoBke stdio . h, M0O3TOMY Mbl U BKIIIOUMIIM JaHHBIN 3aroJio-
BOK B Harry nporpammy. Kakoro poma ¢hopmMaTrpoBaHUe PHUMEHSIETCS IIPH BBIBOJIC CTPOK B
KOHCOJIb? CyIlIeCTBy}OT JIBa OCHOBHBIX HHCTPYMCHTA IPHUJAaHNS BBIBOAY H606XO)Z[I/IMOI‘O BUaA:

SKpaHUPOBaHHBIE TIOCIIENOBATEILHOCTH (escape sequences) u 3amoaHuTenu (placeholders).

JKpaHHPOBAHHAS MOCJIEIOBATEILHOCTh 3TO OyKBa WJIM CUMBOJI, HAIMCAHHEIC ITOCIIC 3HA-
ka oOparHoro cimina (\ ), KOTOpPbIe MPH BBHITIOHEHUH MPOrPAMMBI OyIyT Ha YTO-TO 3aMCHCHHBI.

CaMmble 4acTo UCIOIb3yeMbIe ITO:
* \' - oqMHApHAs KaBBIYKa;
e \" - IBOWHAas KaBbIUKa;
* \ ? - BOIIPOCUTEIILHBIH 3HAK;
* \\ - oOpaTHbIi1 cio1I;
* \ O - HyJIEBO! CUMBOJI;
* \b - 3a6oii (backspace);
* \f - mepeBoJl CTPAHUIIBI - HOBAsi CTPAHHUIIA;
* \n - IepeBoJl CTPOKHU - HOBasi CTPOKA;
* \r - BO3BpAT KapeTKH;
* \t - ropu3oHTaNbHAs TaOyIALNS;
* \V - BepTHKaJIbHas TaOyIIsIHs;
* \nnn - NPOU3BOJIbHOE BOCEMEPHYHOE 3HAYCHUE;
* \XNn - NPOU3BOJIBHOE IIECTHAAATEPUYHOE 3HAYCHNUE;

* \unnnn - npousBoibHoe KOHKKOI-3HAUEHME.
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UYUroObl yOeanuTCst 9TO 3TO NPaBHIBHO paboTaeT BBIBEAEM €Ille OAHY CTPOKY (B JONOIHEHHE
K KOJLy CO CTPAHHIIBI []) ¢ HaAMMCHIO0 «JTO HOBas CTPOKA» Ha CIEIYIONIYI0 CTPOKY Hamreil
kxoHcomnH. Takxe 100aBUM K enié OAHOM CTPOKE CUMBOJ TaOyNIAIMH YTOOB! YBUAETh Kak OH
pabotaet. U cpasy paccMOTpHUM SKpaHHPOBAHHYIO MTOCIIEIOBATENIFHOCT \ \ OHA JeflaeT HA
YTO MHOE KakK J00aBisieT CHMBOJI OOpaTHOIO CJI3IIA B HAll TEKCT. AHAJIOTMYHBIM 00pa3oM
paboTaroT M Ipyrue CUMBOJIBHBIC SKPAaHUPOBaHHA. DTO HYXKHO, YTOOBI KOMITHJISITOP MOT OT-
JIMYUTH, HAIPUMEP, CUMBOJI }IBOI\/'IHBIX KaBBIUCK B CTPOKE, HaIIMCaHHOMU IporpaMMuUcCTOM, OT
CHMBOJIA JIBOMHBIX KaBBIYEK, 3aBEPINAIOIIETO CTPOKY B Kozie porpaMmsbl. OOpaTtute BHUMa-
HUE YTO HE MOCTAaBUB B KOHEIl CTPOKH HOCIEJ0BAaTEAbHOCTh \11 MBI 3aCTABUM KOMIIUJISTOD
MIOCTOSIHHO ITHCAaTh TEKCT Ha OJJHOH CTpoKe, He nepexoAas Ha HOByro. M HakoHen \ O cooOrmiaer
KOMIIIIATOPY YTO CTPOKA 3aKOHYMIIACK. [lake eciy y Hac ecTh erle KaKhue-TO CHMBOJIBI J0 3a-
KPBIBAIOIINX KaBBIYEK KOMITHIIATOP MX MPOCTO MIPOUTHOPHPYET. JJ0O0aBUM B KO MPOrpaMMBI
emg napy CTpoK, TaKUM 00pa3oM Telo (GyHKIMH Ma in JOJHKHO NPUHATH CIEAYIONIUN BH:
printf ("Hello, world!\n");

printf ("This is a new row");

printf ("This is \"\t\"tab\n");

printf ("This is \\ symbol\n");

printf("This is a terminant \0 it ends a string");

3arrycTHB IpOrpaMMy MBI MOXKEM YOEAUTHCS, 9TO BCE paboTaeT Tak, KaKk MBI OITHCAITH B TEK-
CTe: CHaJaJa MIET MPUBETCTBHE MHPY, HA HOBOM CTPOKE COOOIIEHHE O TOM, YTO 3TO HOBas
CTpOKa, JaJiee Ha TOM e CTPOKe (Be/Ib MbI HE TIEPEXOIMIIH HA HOBYIO) IGMOHCTpAIH poderia
U cuMBoJa Talymsanuu. Ha mocieqHux AByX CTPOKax MPOUCXOIUT IEMOHCTpAITsS 0OpaTHOTO

cJidIIa ¥ TCPMHUHAHTA, BUIHO, YTO OCTATOK CTPOKH HE OBLI BBIBE€JICH Ha DKpaH.

$ ./program

Hello, World!

This is a new rowThis is " "tab
This is \ symbol

This is terminant

$

3anmoHUTENIbL  3TO TaKXKe CIIEHalbHas IOCIEA0BaTENbHOCTD, HO OHA TOBOPUT KOMITUIIATO-
PY, UTO Ha MECTO 3TOH IOCIIEI0BAaTEIbHOCTH HEOOXOANMO BCTaBUTh HEKHH apryMeHT, KOTO-
PpHIit OyzeT nepenaH nociue CTpoKH, Yepes 3aIsATyIo, IPH BEI30Be JaHHON pyHKImu printf () ;.

3amoNHUTENb HAYMHACTCS CO 3HAKa MIPOLEHTa U 0003HAYAET THIT BCTABIIICMOH IIEPEMEHHON.

* %% - CUMBOII IIPOLIEHTA,
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i (%d) - mensle yncna (integer, decimal);

* $1d (%11i) — uensie yucna (long int);

* s - A BBIBOJAA CTPOK;

* %C — JJ1s BBIBOJIA CHMBOJIOB;

* 3P - A BBIBOJAA yKazaTellel;

* % f — 7151 BBIBOJIA YKCEJI C TIABAIOIIEH TOYKOIA;

* $1f — s BBIBOJA YKCEI C TUIABAIOILEH TOUKON yIBOCHHON TOUHOCTH;
* ¥x (%X) - 6e33HAKOBOE LIENIOC B ICCTHAAATCPUYHOM BH/IC.

Kaxk BUHO, CYIIECTBYIOT 3AIIOJTHUTEIIN JI1 BCEX OCHOBHBIX TUIIOB JAHHBIX U IJI SKPAHHUPO-
BaHUsI CaMOr'0 CUMBOJIA HayaJjia 3all0JIHUTENIS. 3aIIOJIHUTEIN MOKHO U HYKHO KOM6I/IHI/IpOBaTL
B CTpPOKaxX KakK MCKAY CO60ﬁ, TaK U C SKpaHUPOBAHHBIMU TMOCJICAOBATCIIbHOCTIAMU. Ymenune
paboTath ¢ 3aMOMTHUTEISIMUA IPUTOIUTCS HE TOJIBKO B KOHCOJH, HO M ITPpU (POPMHUPOBAHHH JIO-
KaJIN30BAHHBIX COO6HICHPII>’I B O0JIEE CIIOKHBIX TIPWIOKECHUAX, B TOM YHACJIC HA IPYTUX A3BIKaX.
int a = 50;

printf ("sd\n", a);

printf ("$5d\n", a);

printf ("$05d\n", a);

printf ("%.2f\n", 5.12345);

printf ("Placeholders are \"%5d%%\" of formatting\n", a);

Tak mepBbIil onieparop BhIBEAET MPOCTO UKCIO0. BTOpO# 3TO e 4nciio, HO OCTaBUB ISl €r0
0TOOpaXKeHUS IMATh MPOOESITEHBIX CUMBOJIOB (JIBa OKaXKyTCs 3aHSATHI pa3psigaMu ducia 50, u
elé TpU OCTaHyTCS CBOOOIHBIMH, CJIE€Ba OT 4Kcia). TpeTuii onepaTop GOpMaTHPOBAHHOTO
BbIBO/1a BITMIICT YUCJIO B IIATH 0T06pa)KaeMI>IX CHUMBOJIOB, HO 3alIOJIHUT MyCTOTY HYJIAMU (33-
IMUCHh C MTUANPYIOMNME HylsiMH, leading zeroes). UeTBEPTHIN OCYIIECTBUT BBIBOI YMCIIA C
TUTABAIOMICH TOYKOM, OrpaHIYUB JPOOHYIO 9acTh ABYMS OTOOpakaeMBIMU CHMBOJIAMH, TIPH
9TOM BaXKHO, YTO HE MPOU30MIET MATEMATHICCKOTO OKPYTIICHHS, CHMBOIIBI ITPOCTO HE OTOO-
pazsrcs, Takoe 0TOOpaKeHHE YacTO UCTIONB3YETCs JJIs JEMOHCTPAIMU JEHEKHBIX 3HAYCHUN
B JIOJUTapax W EHTax, pyOIrsix U Komeiikax, u mp. [lociexnuii xe oneparop BEIBENET Ha DKpaH

HaJlKMCh, THPOPMHPYIOLIYIO O TOM, YTO 3aIlOJHUTENH - 3T0 50% (opmaTupoBanus:

$ ./program
50
50
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5.12
Placeholders are " 50%" of formatting
$

Jns 3anonHuteneit $d, $i, $£ 4acTo UCHONB3YHOTCA AOMOJHUTEIbHBIE TApaMETPhl, TAKUE
KaK KOJMYECTBO 3HAKOB IOCJE 3alATOH, HanmpuMmep, $ .2 f WM MHHUMaJIbHOE KOJIMYECTBO

3HAKOB ISl OTOOpaskeHHS EJIOTO Yucia $5d.

3.2 ®opMaTUpPOBAHHBbII BBO/

IToroBopuB 0 BEIBOZIE B KOHCOJIb HEJIB3S1 HE CKA3aTh O MOJIb30BAaTEILCKOM BBOJE JaHHBIX.
OnuH U3 coco00B MOIH30BATENHCKOTO BBOJA JAHHBIX B IPOTPAMMY - 3TO HCIOIB30BAHHE
¢yuxumu scanf () ;. [Ipeanoxum nonb30BaTeNio BBECTH HEKOTOPOE YUCIIO:
int input;
printf ("Please, enter a number: ");

scanf ("%d", &input);

Oyukius scanf () ; —3T10 hyHKIUSA hopMaTHpoBaHHOTO BBOAA. [IpHHIHNIT €€ pabOTHI OUCHB
MTOXOXK Ha MPUHIMI PaboThl GyHKIMH printf () ; B IBOWHBIX KaBBIYKAX MBI YKa3bIBacM B
BHJIE 3aITOJTHUTEIIS TUI TIEPEMEHHOM, KOTOPYIO OXKHIaeM OT TOJI30BaTeNs, a B KA4eCTBE J0-
MTOJTHUTEEHOTO apTyYMEHTa YKa3bIBaeM a/IpeC TOH MEPEMEHHOM, B KOTOPYIO XOTHM 3aITUCATh
BBeJIEHHBIE MMOJIb30BaTeNieM JAaHHble. [lomydaercs mpouecc mpsiMo MPOTHUBOIMOIOXKHBIN BbI-
BOAy. B 3T0#l (hpyHKIIMH MOXKHO HCIIOJB30BAaTh BCE TE K€ 3AIOJHUTENH, YTO U IIPHU BBIBOIE,
ITO3TOMY ITOJI30BATEh MOJKET BBECTH KaK IIEIIbIC YHCIIA, TAK 1 CHMBOJIBI, CTPOKH U YHCIIA C
MJ1aBaroIIeH TOYKOH.

"

printf ("You entered %d, let's double it: %d\n input, input * 2);

BriBesieM B KOHCOJIb U3BMEHEHHOE YMCIIO, BBEAEHHOE MOJIB30BaTEIEM, YTOOBI YIOCTOBEPUTH-
cs1, uTo Bc€ paboTaer. B pesynsrare 3amycka mporpaMMbl, KOHCOIb 3aCTHIHET B OXKHTAHUHI
TTOJIK30BaTEIILCKOTO BBOAA. [lop30BaTenh coOOmAaeT KOHCOMN (TepMHUHAITY OIEpariOHHON

CI/ICTCMLI) 00 OKOHYAHHH BBOJIa HAYKaTUEM KJIaBUILM Enter:

$ ./program

Please, enter a number: 50

You entered 50, let's double it: 100
$
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4 TIlepemMeHHBbIe ¥ TUIIBI JaHHBIX. BazoBble MAHUNYJISILIUH €

JAHHBIMH

4.1 IlepemenHble B nporpamMme Ha sizbike C

DTO HEKUE UMEHOBAHHbLE KOHm@leepbl, THUIT KOTOPBIX CTPOro OIMUCAH MpHU UX CO3JaHUHU,
Ka)K,HHﬁ N3 KOTOPBIX MOXET COAECPKATH OAHO U TOJIBKO OJHO 3HAYCHHE B €AMHUIY BDEMCHH.
Ha3zpanus mim nmeHna NEPEMECHHBIX HE MOT'YT HAYMHATHCA C LII/I(i)p " CIICICUMBOJIOB, a4 TAKXKC

He I0IKHBI TToBTOpsThCs (2.1]).

HNnentuduxarop nepeMeHHOH - 3TO €€ UMsl, KOTOpOe AJId MPOrpaMMbl HE Cyllie-
CTByeT 0e3 MPUBSA3KH K THITM3AINH, TO €CTh I OOBSIBICHHUS IIEPEMEHHON MBI ITH-
nreM e€ TUI U Ha3BaHKE, YTO BMECTE COCTaBIsieT uneHTudukarop. [lo nnenrnduka-
TOpY MEPEMEHHOI MBI MOXEM 3alucarh B He€ 3HaueHHe, IPOUUTATh TeKyllee 3Ha-
YeHME, Y3HaTh apec XpaHEHUs 9TOro 3Ha4eHMs, U T.A. JIuTepaJ - 3To 4ucio uiu
CTPOKa, KOTOPBIE MBI IIUILIEM B TEKCTE SIBHO. JIUTepaisy Hesb3sl IPUCBOUTh 3Haue-
HUE, JINTepall 3TO M €CTh 3HaueHue. JIutepan (Hi CTPOKOBBIHN, HU YHCIOBOW) HENB3S
M3MEHUTh. Eciy n3MeHnTh KakoH-TO JUTepall, TO 3T0 OyIeT yxKe Ipyroil Jurepa,
SIBHO U3MEHEHHOE B KOJIe 3HaueHue. Takxke ecTb TepMUHBI 1value u rvalue. Ec-
JIM OYEeHb CHJIFHO YIPOIIaTh, TO X MOKHO OTOXXIECTBHUTH C MACHTH(PHUKATOPOM U
autepasioM: lvalue - 3T0 TO, Kyda NpUCBauBaeTcs, rvalue - 3T0 TO, Ymo NpH-

CBanuBacCTCs

[lepemeHHbIe IensATCS HA 11€I0YMCICHHbBIC, CHMBOJIBbHBIC, YKA3aTelld M YUCia C IJ1aBarolei
TouKoii (anr. floating point, npodHoe uncio). Bee, kpome ykazaresneil 1 CHMBOJIBHBIX TIepe-
MEHHBIX OBIBAIOT KAK 3HAKOBBIMH TaK M 0€33HAKOBBIMU. TO €CTh B 3HAKOBBIX CAMBIN CTAPIIUIA
OWT B JIBOMYHOM 3aITUCH 3TUX MIEPEMEHHBIX OTBOAUTCS MO ONIPEACIICHHE, SBIISCTCS JIH YUCIIO
OTPULATCIIBHBIM, UJIHU IMTOJIOKUTEIbHBIM, B 6633HaKOBBIX BCEC 6I/ITBI HCHOJIB3YIOTCA IJId 3alTUCH
YHCIIa, YTO YBEIHYMBACT €r0 JHANa30H BO3MOXKHBIX 3HAYEHHH, HO MTO3BOJISIET 3AMTUCATH TOJb-
KO TIOJIOXKUTENBHEIC Yiciia. B kinaccudaeckom C HeT OyJIeBOTO THIA, BMECTO HETO HCIIONB3Y-
€TCsI [IEJI0C YMCIIO ¥ 3HAYCHUS HYJIS IS JIXKM U J17000€e PYTOe YHCIIO s HCTHHBI, OOBIYHO
ato enuauna. OO ykazatensx u OyaeBoid anredpe Mbl OyZieM MoIpOOHO TOBOPUTH B OJHOM H3

MTOCIIEAYIOIIUX Pa3eIoB.
CuMBOJIBHBII THII HE TaKOH MPOCTOHM, KaK MOXET MOKa3aThCsl Ha MEepBbId B3MIsAA. Eciau

BKparue, ToO B nepeMeHHoﬁ TUma char XpaHUTCA YUCJI0, KOTOPOC MOKHO UHTCPIIPETUPOBATH

Kak cuMBoJIL. [1o yMOI4aHuUIO TUIT 3HAKOBBIM, TO €CTh MOXKET COJIEPKaTh 3HaYeHUs OoT —128 o
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Tun [osicuenue Crenmuduxartop

¢dopmara
char LenouncneHHbIN, caMblii MaJIeHbKUI U3 aape- | %c
CyeMbIX TUIOB, Auana3oH: [—128, +127]
short Tun KOpOTKOTO IIENO0To YKcia co 3HaKoM, aua- | %hi
short int ma3oH: [—32 768, +32 767]
int OCHOBHOM THII IIE€JIOT0 YHCJIa CO 3HAKOM, aua- | %oi mm %d
ma3oH: [—2 147 483 648, +2 147 483 647]
long Tun AIMHHOTO 1IEIO0T0o YKcia co 3HaKoM, aua- | %li nim %ld

long int ma3oH: [—2 147 483 648, +2 147 483 647]
long long | Twum qBOWHOTO JUIMHHOTO IIEJIOT0 YKcia co 3Ha- | %lli
long long | xom, auamazon: [—9 223 372 036 854 775 808,

int +9 223 372 036 854 775 807]
float Tun BelecTBEHHOro 4Mcna ¢ riasamoomied 3a- | %f (aBTO-
IATOM (OJMHAPHOM TOYHOCTH) MaTHUYECKHU
npeobpasyercs
B double musa
printf())
double Tun BemecTBeHHOro 4Mcia ¢ ruiaBaromieit 3a- | %f(%F)
ATOH (IBOHHON TOYHOCTH) (%lf(%IF)
qutst scanf())
%g %G %e %E
long Tun BemecTBeHHOro 4Mcna ¢ riasaronied 3a- | %Lf %LF %Lg
double IISTOM, cTaBsiIuiics B cooTBeTcTBHE (dopmary | %LG %Le %LE

MOBBIIICHHOW TOYHOCTH C IIJIABAFOIICH 3aIIITOM

Tabmuma 1: OCHOBHBIE THITOBI JaHHEIX B s3bIKe C

+127, HO CUMBOJIBI B TAOIHUIIES ASCH, YTO COBEPIIEHHO JIOTUYHO, UMEIOT TOJIBKO TOJO0KH-
TETBHBIC WHACKCHI, TIOATOMY B YATACMBIH TEKCT B cTaHAAPTHOM C MOXKHO TIPEBPATUTH TOJb-
KO JIATHHCKUH aihaBUT U HEKOTOPBIA HA0OP 3HAKOB U CUMBOJIOB, HAXOJSIIAECS HA MEPBBIX
128-mu MecTax B 3T0# Tabnuie. Takke MOXKHO SIBHO YKa3aTh KOMIWIISITOPY, YTO MBI XOTHM
HCIONIE30BaTh ATy MEPEMEHHYIO KaK 0€33HAKOBYIO, JIJISl TOTO UCIIONB3YETCs KIFOUEBOE CIIOBO
unsigned, 9TO TO3BOIUT HAM XPAaHUTh TOJIBKO MOJIOKUTEIBHBIC YHCTIa TOPA3I0 OONBIINX
3HaueHWH. Hanmpumep mns mepeMerHO# THa unsigned char 3to OymyT 3HaueHus ot 0
70 255, a ania nepeMeHHOH THna unsigned int MOXHO MOXHO XpaHMTH 3Ha4eHHs ot 0
1o +4.294 MAIUTHApIOB C KAKUMHU-TO KoTlleikaMu. B 0osee Mo3aHUX penakiusaX si3bIka ObLTH
YTBEPXKICHBI TUNIBI Long long U apyrue, s XpaHeHus 64-X pa3psIHBIX ENbIX YUCEIL.

1 unsigned char symbol = 75;

> printf ("75 stands for: %c\n", symbol);

! American standard code for interaction interchange
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[

)

)

COOTBGTCTBGHHO, nporpaMma BbIIIC BBIBEJACT B TCPMUHAJ TAKYIO I/IH(l)OpMa].[I/IIOZ

$ ./program
75 stands for: K
$

Yucaa ¢ muiaBaionieil ToUKoi (ApoOHbIE) TPEICTABICHBI BYMSI THUIIAMH: YETHIPEXOaNT-
HbIH £ 1oat uBocbMuOalTHRIN double (Takke Ha3biBaeMbli long float). XpaHsarcs B mamsi-
TH B HESIBHOM BHJIC, a pa3/ieIéHHBIC HA MAHTHCCY SKCIIOHEHTY U 3HAK, YTO JENIAeT X OMHIMH
U3 CaMbIX CIOKHBIX B pa60TeE. [Tpu pabote ¢ yncIaMu C MIABAIONIEH TOYKOH HY>KHO 00pa-
iaTb 0CO00EHHOE BHUMAHHKE Ha THUII HepeMeHHOﬁ, TMMOCKOJIbKY CPAaBHECHNE BHCIITHC OJIMHAKOBBIX
Yrcel pa3HbIX THIIOB C BEPOSTHOCTEIO 99% IacT JOXKHBINA pe3yibTar.

float real = 5,345f; // 4 bytes

double realdouble = 5,345; // 8 bytes
printf ("float and double: %d\n", real == realdouble);

int a = 10;
int b = 10;

printf ("integers: %d\n", a == Db);

3amrycTuM Ko B yOeIIMCs B 3TOM:

$ ./program
float and double: 0
integers: 1

$

Tun naHHBIX - yka3zateab. Kak ObUIO CKa3aHO - MEpEeMEHHAst 5TO UMEHOBaHHBINA KOHTEH-
Hep. Y KaXXJI0TO TaKOTO KOHTEHfHepa eCcTh CBOI COOCTBEHHBIN aJipec B ONIEPAaTHBHON MaMSITH.
S3b1k C mo3BoIIsieT y3HaTh 3TOT ajpec ¥ paboTars ¢ HUM. Orieparop B3sTHS afpeca 3TO 3HaK
amnepcan] (&), HAMCAHHBIN Tepel UMEHeM MepeMeHHON. To ecTh y J000ii epeMeHHOI
BCEIJla €CTh 3HAUEHUE U aJpec INe 3TO 3HaueHue XxpaHuTcs. i BbIBOA B KOHCOJIb agpeca
HCIONB3YeTCs CIIENUANIbHBIN 3alI0IHUTEND - $P.

printf ("Variable a has value: %d \n", a);

printf ("Variable a stored at: %p \n", &a);

231ech MMeeTCs BBUIIY BHYTPEHHSS paboTa caMoro KOMIBIOTEPA, a He paboTa ¢ TAKMMH THITAMH ¢ TOYKH 3DEHHS
nporpaMMucra. VIMEHHO M3-3a CIOKHOCTH, MHOTUE CTapble NPOLIECCOPHBIE aPXUTEKTYPbl HE UMEIIM BO3MOXHOCTH
paboTarh ¢ HepeMEHHBIMH TaKOTO THIIA
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[Ipy HEOTHOKPATHOM 3aIyCKe KoJa MOXHO OOpaTUTh BHHUMaHKE, 4TO HepBble HU(PEI B aj-
pece Bceraa OCTAalOTCsS HEHM3MEHHBIMH, a MOCIEIHUE MEHSIOTCS PEIKO, 3TO CBA3AHO C TEM,
YTO B COBPEMEHHBIX OTEPAIIMOHHBIX CHCTEMaX IMOJIB30BATENIO LIS €ro paboThl Jalle BCEro
BBIZEIACTCS. HEKOTOPOE aJpeCcHOE IPOCTPAHCTBO, KOTOPOE MOTOM IIPOCTO HEePEHCHONIB3YeT-
csl M mepesamuceiBaeTcs. [Ipy 3amycke TOYHO TaKOro ke KoAa Ha Bamiem kommbrotepe, Bui

YBUAUTE, YTO aApE€C XpaHCHUSA HepeMeHHOﬁ HaBCpHAKa 6y)1eT OTJIMYAaTbCA, 9TO HOPMAJIbHO.

$ ./program

Variable a has value: 10

Variable a stored at: 0x7ffe6aal36ct
$

4.2 bazoBas apupmernka

Pa3 yxx B npenblaylieM paselie Mbl KOCHYJIHCh apU(PMETHYECKUX BBIPRKEHUH, TOTOBO-

PUM HEMHOTO 00 apru(pMETHKE.

[pocToie apudmeTndeckue onepanun. B sa3pike C momnepKkuBaroTcs Bce 0a30BbIC apup-
METHYECKHUE OIepalti, TaKue Kak CI0KEHHe, BBIYUTaHNe, YMHOXKEHHE, JeneHue. Onepannu
OouHapHOI apupMeTHky (OyaeBol anreOphl), Takue Kak ¥, MJIM, HE, UCKJIIOUAIOLEE VN,
CIBUIM. A TakXe BCE BBILIENIEPEUNCICHHbBIE ONIEPALIUH C TOCIEAYIOUIUM IPHUCBAMBAHUEM
B IIEPBYIO IIepeMeHHY0. J{1s1 Hauania, MHULIMAIU3UPpYyeM NEePEeMEHHYI0 TUIIa 1nt 3HaueHHeM,
Hanpumep, 70, ¥ BBIBEJEM €€ B KOHCOJIb. MBI MOXEM IIPOU3BOAUTH C 3TOH IEPEMEHHOM BCE
MIPUBBIYHBIE 0a30BBIC apUPMETHIECKHE MAHUITYIISIIUH, POBHO TAKXKe, KAK MBI MOYKEM IIPOH3-
BOJUTH 3TH MaHUITYJIALUY C JINTEPATIOM, KOTOPBIN €l MprcBanuBaeTCs:

int variable = 70;

printf ("The variable = %d\n", variable);

printf ("The variable = %d\n", variable + 10);

variable = variable + 50;

printf ("The variable = %d\n", variable);
variable = 123 + 50 * 12;
printf ("The variable = %d\n", variable);

To ecTb, HaM TOCTYIHBI ONIEPALUH CIOKEHUS, YMHOXKEHUS, BBIUNTaHUA U AeneHus. Kak Bua-
HO B pe3yibTare paboThl MPOTrpaMMBbl, €CTh MpsiMast 3aBUCUMOCTb MEXJY JIeHCTBUTEIbHBIM
3HaYCHUEM TIEPEMEHHON M TOPSAIKOM NPUCBANBaHUS B HEE 3HAYCHUS, TAK B TPETHEM BBIBOZIC
3HadeHue paBHO 120, To ecth 70 + 50, a 3HAYUT BO BTOPOM BBIBOZIE€ NPHCBaUBAHHS HOBOTO

3HaueHus 70 + 10 B nepeMeHHyI0 variable He IPOU3OILIO.
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$ ./program

The variable = 70
The variable = 80
The variable = 120

The variable = 723
$

Omnepartop 1ejieHHs1  3aCTy)KHBAaeT 0COOEHHOTO BHUMAaHHMS, IIOCKOJIBKY Y HETO €CTh JIBa pe-
JKIMa paboThI, OTITUYAIOIINE STOT OIIEPATOpP OT MPUBBIYHON HAM apU(PMETHKHU: €CIIH MBI IIPO-
W3BOMM OIlEpalny C LEeJIBIMHU YMCIaMU TaKUMH Kak int, short wmm char omeparop ne-
JIeHHs Bcera OyIeT BO3Bpalarh TOJIBKO ISIIbIC YHC/Ia, 0TOPOCHB APOOHYI0 YACTh. DTO IIPO-
HCXOAWT U3-32 ONTHMHU3AINH KOMITHIIATOPA, TO €CTh €CITH OTIEPAHIBI - 3TO IeJbIe YHcia, TO U
PE3YNIBETaTOM 0 MHEHHUIO KOMITHIOTEPA MOXKET OBITh TOJBKO IIETI0€ YHCIIO, a U3-3a CTPOTOCTH
THIU3AIMN Mbl HE MOXKEM ITOJIOXKHUTH B LIEJIOYHCIICHHYIO NTEPEMEHHYIO 3HaYEHUE C IJIaBaro-
el TOYKOM.

Taxum 006pa3om, OTCIIeKUBaHUE TOYHOCTH BEIYMCICHUHN MTOJTHOCTHIO BO3JIATaeTCs Ha TITe-
YM 1porpaMmucTa. BaxkHo, 4T0 KOMIHUIISITOP HAM B 3TOM ITOMOT'a€T, XOTh M HE JIeTIaeT BCIO pa-
6oty 3a Hac. Kommuiisitop, mpu npeodpa3oBaHUK ONepannii aBTOMaTHueCKH NPUBOIUT THITBI
OIIepaHoB K HauboJee MOAXOAIIIEMY U IUPOKOMY. To €CTh, €CII MBI, HallpUMep, CKIIazbl-
BaeM JBa 4ncia int U char, To char OyaeT aBTOMAaTHYECKU pacIIipeH A0 int, IoToMy
YTO MakCUMaJbHOE 3Ha4eHHe char TOYHO IMOMECTUTCS B IIEPEMEHHYIO THHa int, a Mak-
CHUMaJIbHOE 3Hau€HME int TOYHO HHKAK HE CMOKET MOMECTUTHLCS B MEPEMCHHYIO C TUIIOM
char. TouHo Taxke ecnu yMHOXKATh int u f£loat, To int Oymer nmpeodpazoBan Bo float
IO TO¥ JKe MMPUYMHE - 1nt COBCEM HUKaK He yMeeT paboTaTh C IIaBaroleii Toukoi, a float
BITOJIHE MOXKET COZIepKaTh YHCIIo O6e3 A1poOHoH yacTH. M3-3a atoro si3pikn C/C++ cuurarorcs
c;1a0b0 TUITU3UPOBAHHBIMU.
variable = 10;

variable = variable / 3;

printf ("The variable = %d\n", variable);

float var = 10;

var = var / 3;

printf ("The var = %$f\n", var);

B mpumepe BrIlie, 00paTuTe BHUMaHUE, 9TO IEPEMEHHAs variable He ObUTa MHUIHATTU31-
PpOBaHa, a en IpoCTO OBLIIO MMPUCBOCHO 3HAYCHUC. 910 CACJIaHO IIOTOMY, UYTO ,I[aHHBIﬁ Y4acCTOK
KoJa ABJISICTCS NPOAOJIZKEHUEM KOJd ITPUMEPOB l'[pOCTOfI apI/I(l)MeTI/IKI/I n3 OpeAbIAYIICTO Mapa-

rpada. [Ipu rcnonb30BaHNK ONepaTopa JAeIeHHs C EeTOUYNCICHHBIME ONIEpaHIaMU TePseTCs
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TOYHOCTH BLI‘II/ICJ'IeHI/If/lI, YTO HEAOILYCTUMO.

Yto0O5! Ooreparop ACJICHUA 0Tpa60TaJ’I B HC ICJIOYNCIICHHOM PEIKUME, HYKHO, 4TOOKI

XOTs1 ObI OIMH OTIepaH] ObLI HE IEJIOUNCIICHHBIM.

Yaiie BCEro 1EJI0YUCICHHbBIC NEPEMCHHBIC MCIIOJIB3YIOT B Ka4Y€CTBE ClIéT‘lI/IKOB, HHACKCOB U
Apyrux BCIIOMOTaTCIbHBIX IEPEMEHHBIX, ITIO3TOMY MaTEMAaTUYCCKUE OTII€pAllUU C HUMH BECh-

Ma pPacHpOCTPaHEHBI.

$ ./program

The variable = 3
The var = 3.333333
S

Jenenne mo moxyiro. Takxke 0COOEHHOTO BHUMaHHS 3aCiy)KUBAET OIEPaTop MOJIyYESHUs
ocCTaTKa OT ACJICHUS, HHOTaa HaSBIBaCMBIﬁ onepaTopOM B34ATHUA 110 MOlIyJ'I}O. 3al'II/ICI)IBaeTC$[
KaK CUMBOJI % U BO3BpAIIacT OCTATOK OT LCJIOYUCIICHHOTO ACJICHUA IIEPBOI0 YUCJIa HAa BTOPOC:
int remain = variable % 5;

printf ("Division remainder of %d by %d: %d\n", variable, 5, remain);

variable = variable + 50;

printf ("The variable = %d\n", variable);

variable += 50;

printf ("The variable = %d\n", variable);

JIro6ble apudmMeTHIecKre Onepaii MOXKHO BBITIOJIIHUTG C ITOCIIEAYIOINM IIPHCBAaBaHUEM B
NEPBYI0 MepeMeHHY0. To ecTh 3TO 03HAYaeT, UTo 3aluCh BUAa variable = variable
+ 50; MOXHO COKpaTuTh 10 variable += 50; U 3aIlyCTUB CICAYIOLIMH KO Mbl MOXKEM
yOenuThCs, 9TO HayaabHOE 3HAUCHHE TIEPEeMEHHOH YBETMYMIOCH CHavdana Ha 50, a 3arem emié
Ha 50.

$ ./program

Division remainder of 3 by 5: 3
53

103

The variable

The variable

$

HNuxpeMeHT U fekpeMeHT. Tak, 6erio paccMOTpeB apupMeTHKY B si3bike C HEIb3s1 He yIIo-
MSIHYTh 00 OlepaTopax YBEIHUYCHUS M YMCHBIICHHS 3HAYCHHS MEPEMEHHOU Ha SUHUILY C
MOCIIENYOIUM IprcBanBaHueM. OHU HA3bIBAIOTCS OMEPATOPAMHU MHKPEMEHTA (++) U IeKpe-

MeHTa (——). DTO YHapHBIHA OIeparop, MO3TOMY 3aIMCHIBAETCSI CO CBOUM OIIEPAaHIOM CTPOTO

19



IS

[

0e3 mpoOenoB: variable++; W pemko UCHONB3YETCSA KaK CAMOCTOSTEIBHBIN OIlepaTop Ha
OTAEIBbHOM CTpoKe. Y omeparopoB MHKPEMEHTAa U JeKPEeMEHTa €CTh JBa BHJA 3alUCH: Ipe-
(UKCHBII M TOCTPUKCHBINA. VX 0TIMYaeT BpeMst IPUMEHEHHS TEKYIero 3HaUSHHs ¥ ero H3Me-
Henws. [Ipu mocThuKCHOM 3amnwcH, CHaYaIa IPOUCXOINT MPIUMEHEHHE TEKYIIETo pe3yiIbTara,
a 3aTeM ero U3MCHEHUE, a MPH MPESPUKCHON 3al¥ICH - CHadaIa M3MCHEHHE, a 3aTeM IIPHUMEHe-
Hue. Hanpuwmep:

variable = 50;

printf("1. Postfix increment: %d\n", variable++);

printf ("1. Next line of code: %d\n", variable);

variable = 50;
printf ("2. Prefix increment: %d\n", ++variable);
printf ("2. Next line of code: %d\n", variable);

B PE3YIbTATE BLINTOJIHEHHNA 3TOI'0 KOJa Mbl MOKEM BUACTH HA OKPAaHE CJ'IeHyIOIIII/Iﬁ Ppe3yabTar:

./program
. Postfix increment: 50
. Next line of code: 51

$

1

1

2. Prefix increment: 51

2. Next line of code: 51
$

4.3 byJaeBa ajnre6pa v 1BOUYHbIE BLIYMCJIEHUS

JBonyHasi cucTeMa CUMCJIEHUsI TPENCTaBIsIeT 0COOSHHBINH MHTEpEC s 00macTi nHpop-
MAIOHHBIX TEXHOJIOTHIA, TOCKOJIBKY BCSI DJIEKTPOHUKA PabOTAET O MIPUHITUITY «ECTh HAIPsI-
JKCHUE WJIM HeT HATPSDKCHUS, CIIHUIA WU HOJIb. Bee dnciia u3 mo0bIX CHCTEM CYHCICHUS
B pe3yJIbTaTe MPeoOpasyroTCs B IBOMYHYIO U MPEICTABISIOTCS B BUJAC HA00pA SAUHUIL U HY-
ned. Tak J1s 3aIucH IeCSITUYHOrO uKciia 116 UCHob3yeTcs ABouyHas 3anuch 1110100.
[IpeoOpa3zoBaHme U3 CUCTEMBI CYUCICHHUS ¢ OONBIINM OCHOBAaHHEM B CHCTEMY CUHCIICHUS C
MEHBIIIMM OCHOBAHHMEM MPOU3BOAUTCS MOCIEN0BATENbHBIM JIEJIEHUEM HMCXOIHOIO YKClia Ha
OCHOBAHUEC CUCTEMbI CUHUCJIICHUA U 3aIIMCHU OCTATKOB TAKOT'O ACJICHHS B MJIAAIINC paSPHI[BI.
Hanpumep:

116 _ 58(0) _ 29(0) _ 14(1) _ 7(0) _3(1) _ (1) _, _,
2

B stom MMpUMEPE MOJITYUCHHBIC OCTATKH OT ACJICHUS 3allMCaHbI B CKOOKaxX M MOXKHO 06pa—
TUTb BHUMAaHHUEC HA TO, YTO OHU MMOJTHOCTBIO MMOBTOPAIOT 3aIIUCh YUCJIa 116 TMOKa3aHHYIO paHee

B 3epKajJbHOM OTpakeHHH. OOpaTHOE MpeoOpa3zoBaHKe - ITO TOCIEA0BATEIFHOE YMHOKEHUE
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Pa3psI0B YKCIIa Ha BEJIMUUHY KKIOTO pa3psia ¢ MX aKKyMyJINPOBaHHEM K 00IIEMy pe3yilb-

TaTy:

1110100 =0 2° + 0% 21 +1%22 4+ 0% 23 +1%2* + 1% 25+ 1% 20 =
O0x14+0%x2+1%44+0x8+1%x16+1%x32+1%x64 =
4+16+32+64 =116

HOCKOHBKy JABOHWYHAasA CUCTEMA CUUCIICHUSA ABIISACTCA OCHOBHOM JUIA KOMHL}OTepHOﬁ TCXHUKU,

TIOMHHTb, HAIPUMEP, 3HAYECHHS CTETIIEHEH ABOWKH - 0OBIYHO, XOPOILIee MOACHIOPEE B padoTe.

ByneBa anredpa 5710 onMH M3 0a30BBIX, HO BMECTE C TEM OJIUH M3 CAMBIX MOIIHBIX HH-
CTPYMCHTOB B IIPOTpaMMUPOBAHUH. I[BOI/I'—IHI)Ie BBIYHCIJICHHUS BBIIIOJIHSIKOTCA 6BICTpee JACCs-
THUYHBIX, TOCKOJIBKY SIBIISTFOTCS] €CTECTBEHHBIMU IS I(poBOI TeXHUKHU. B OnHapHOI anreo-
p€ UcHonb3yroTes oneparopsl M (&), MIJIM (| ), HE (~), MCKJIIOUAKIIEE MM (") u
onepauu CIBNTA BieBo (< <) U BIpaBo(>>). PaboTaoT 3TH onepaTopsl OTHOCUTEIEHO

pa3psAa0B ABOUYHOTO IMTPEACTABICHUA YUCEL, T/I€ UCTUHA — 3TO €AUHUIIA, a JIOXKD - 3TO HOJIb.

PaBHI/IHa MCKAY JOTMYCCKUMHU U apI/I(i)MeTI/I‘IeCKI/IMI/I 6I/IHapHHMI/I orneparopamMu B
MPCACTABJICHUMN OINCPAHAOB: JIOTUYCCKHUE ONCPUPYIOT YUCIOBBIMU JIUTCpATIaMU U

NepeMeHHbIMU 1IEJIMKOM, a apu(MeTHUECKUe YiciaaMu nopaspsano. Padory noru-

YECKHX OMEPaTOPOB MbI PACCMOTPHM B CJIC/IYIOIIEM pasJiele.

VenoBHS HCTUHHOCTHU JBOHUYHBIX apI/I(l)MeTI/I‘IeCKI/IX OIepaTopoB CJICAYIOIIUEC:

* omepaTtop /l BO3BpaIaeT equHAILY TOIBKO Koraa 00a orepaHia equHHILIE,

omepaH] | omepaHj | pe3yibTar

0 0 0
0 1 0
1 0 0
1 1 1

* omeparop MJIV Bo3BpamIaeT equHAILy KOTJa XOTs ObI OMUH U3 OTIEPaHAOB CIUHHIIA;

OllepaH/ | ONepaHj | pe3yiabTar
0 0 0

0

1

1

1 1
0 1
1 1
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* omneparop HE BO3BpalllacT €AMHUILYy KOTa ONIepaH paBeH HyIIo;

omepaH] | pe3ynbTar
0 1
1 0

e oneparop VCKJIIOUAKIET'O WJIV Bo3BpallaeT €AMHUILY KOTJa OII€paHIbl pa3In4yaroT-

csl.
OTIepaH]l | OMEpaHA | pe3yibTaT
0 0 0
0 1 1
1 0 1
1 1 0

Ha ocHoBe 3THX 3HaHUII MBI MOXKEM AJIS IPUMeEpa HAIKCATh IPOTrPaMMy, MEHSIOIIYIO Me-
CTaMH{ 3HA4YEHHs IepeMEHHBIX 0e3 HCIOIb30BaHMs TPEThel, BCIIOMOTaTeIbHON U OBITH yBe-
PEHHBIMH, YTO TIEPEHOIHEHUS IEPEMEHHBIX HE MPOM30MIET, Kak 3TO MOIIIO OBI MPOM30HTH,
HarpuMep, IPH UCTIOJIb30BAHNUH CIIOXKEHHS U 00paTHOTO BhIYNTAaHUs. OOBSIBUM JIBE IIepeMeH-
HBIX & U b, IPUCBOUM MM 3HA4YECHUS U BBIBEJEM UX B KOHCOJIb. Taxke IMOJrOTOBUM BBIBOJ

M3MEHEHHBIX 3HAYECHHUH a B 1 B KOHCOJIb:

char a = 11;
char b = 15;
printf("a = %d, b = %d\n", a, b);

// here will be the swapping algorithm
printf("a = %d, b = %d\n", a, b);

[Janee, Hanu1leM HEKYIO KOHCTPYKLIMIO, KOTOPasi IPU A€TaIbHOM U3Y4CHUU HE IIPEACTABIISAET
n3 cebs HUKakoil Marnu. B mepeMeHHyr0 a HyKHO OyJIeT 3anmcarh pe3yabTaT BEIYHCICHUS a
~ Db, B IEpEMEHHYIO b HYXXHO OyAeT 3armicarh pe3yJbTaT BBIUMCICHNS b ~ a M HakoHell B
MIEPEMEHHYIO0 a HY)XHO OyZeT 3amucarh pe3yibraT BEIYUCIeHHS & ~ b, B Koje Huxke Oyner

NpHBE/ICHA Cpa3y COKPAIIEHHAS 3aITHCh:

Hy)KHO Cpa3y OroBOPUTHCHA, YTO I3TOT AJITOPUTM MOXKCT HEKOPPEKTHO pa60TaTL C OJMHAaKoO-
BbIMU U OTPULATCIBHBIMU YUCIAMU, 3TO 6y}_'[€T 3aBUCCTb OT KOMIIUJIATOPA, MTO3TOMY, €CIIN
BKJIIOYATh 3TOT aJITOPUTM B COCTAB oonee CJIOKHBIX, JIYy4YIIC OCYHICCTBIATH JOIMMOJIHUTEIILHBIC

MIPOBEPKH. BEIBO 3TOH KOHKPETHOH MPOTrpaMMBI OYZIET CIEAYIOMIHM:

$ ./program
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a =11, b = 15
15, b 11

©
Il

HOHOJ’IHI/ITeJ'IBHO, JJIA HAaTMCAaHHWA 9TOTO JOKYMCHTA ObLI HpOBe,I[éH P TECTOB:

Test project ~/Documents/c-basic/build

1/7 Test #1: Swap.TwoPosNumbers ..... Passed 0.00 sec
2/7 Test #2: Swap.SamePosNumbers .... Passed 0.00 sec
3/7 Test #3: Swap.OneNegNumber ...... Passed 0.00 sec
4/7 Test #4: Swap.TwoNegNumbers ..... Passed 0.00 sec
5/7 Test #5: Swap.SameNegNumbers .... Passed 0.00 sec
6/7 Test #6: Swap.BareOverflow ...... Passed 0.00 sec
7/7 Test #7: Swap.OverflowNumbers ...***Failed 0.00 sec

86% tests passed, 1 tests failed out of 7
Total Test time (real) = 0.04 sec

OsxuzaeMo, He IpoUIET TECT, B KOTOPOM IMPUCYTCTBOBAJIO IIEPETIONHEHNE IEPEMEHHOM, 3TOT
Clty4dail Takxe ObIIT OTMEUEH MPEyNPERICHNEM KOMITHIIITOPa O TOM, YTO IPOTrPaMMUCT IIbI-

TaeTCs MPUCBOUTH HepeMeHHOﬁ 3HA4YCHUCEC, 60J'IBIHGC, YUCeM epeMeHHasn CII0COOHA BMECTHUTE.

3nech ObIT IpeAHAMEPEHHO UCIIOJIB30BAH TECT C IPOBAJIBHBIM PE3yIbTaToM, s 060-
Jiee SIBHOM IEMOHCTPAIIH TIPOUCXOIAIIET0 BHYTPH aJTOPUTMA, B IIOTOMY YTO HAM
HE Hy)KHa JalbHeWIass KOMIFIISIHS IPOJAKIIH Kosa. OOBIYHO, TECT-KEHCHI C 0XKH-
JIA€MBIM MPOBAJIOM MHILYTCSI C UHBEPCHUEH MPOBEPKHU, TO €CTh, €CIIA MBI OXKUAAEM,
YTO HEKOTOPBIC 3HAYCHHS HE OyIyT paBHBI 3TAJOHHBIM, HCOOXOIMMO IMPOBEPSATH

3HAYCHHUS HA HEPABEHCTBO, TAKMM 00pa30M BCE TECT-KEHCHI IPOUIYT yCHENIHO.

PaccmotpuM npoucxonsuiee A1 NpUBEAEHHOTO IPUMEPa KoJia [OIIaroBo: onepartop YCKIIIOUAKIETO
VJIVI BBIIOHSIETCSI CIEAYIONTIM 00pa3oM: pe3ysbTar OyJeT paBeH 1 eclii omnepaH/bl (B 1aH-

HOM cIly4ae, pa3psasl IBOMYHOTO MPEACTABICHHUS YHCia) pa3nnyaroTcs U O eclii OHH COB-
nanaoT. M3Ha4ampHO UMeeM JIBE IEPEMEHHBIX, a U b - yucno 11 tuna char (B ABOMYHOM
npencrasiennn 370 00001011), u uucao 15 (3to 00001111). B xozme HIKEe MOXKHO Ha-

IJSITHO PaccMOTpeTh paboTy omeparopa UCKIIIOUAKIETO  VIJIN:

// a 11 (00001011)
// b 15 (00001111)
a=a " b; //00000100
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Ilocne BemonmHEHUS NEPBOro oneparopa B IEPEMEHHYIO a 6y,I[CT IMOJIOKCHO IPOMEIKYTOIHOC

yrcno 00000100 — 3to nudpa 4, a B nepeMeHHON b ocranercs uncno 15 (00001111).

Ko BTOpOMYy neficTBHIO MBI IPUXOANM C Ha4aJIbHBIMH 3Ha4eHusIMH: & = 4 (00000100),
b = 15 (00001111), mpousBonuM onepanuro VICKIIOYAKMET'O JJIV ¢ HOCIELyOIUM
IIpUCBaMBAHUEM B IIEpEMEHHYIO b ¥ mony4daeM 00001011 —Te.b = 11 (00001011).
// b =15 (00001111)
// a =4 (00000100)

b =Db " a; //00001011

U mocne BRIMONHEHUS TPEThero omneparopa VICKIIOYAKIETO VIV B IepeMEeHHYIO a Oyaer

nosoxkeHo 3HadeHne 00001111 —aTo mudpa 15.

// a =4 (00000100)
// b 11 (00001011)
a=a " b; //00001111

Omnepanum caiBura ObIBAaIOT JIOTHYECKHUE, apuMeTHIeCKue U IuKindeckue. B s3pike C pe-
QJIM30BaH JIOTUYECKUIA CJIBUT, TO €CTh HEJOCTAIOIIUE PA3PSIIbI IIPH CABUTE 3aMONHIIOTCS HY-
nssvu. VTak, TOMyCTHM, 9TO HaM HY>KHO IMIEPEMEHHYIO & CIBUHYTh BIICBO HA 3 OMTAa, HA CAMOM
JieTie 3TO 03HAYAET YTO MBI IEPEMEHHYIO a YMHOXKHM Ha 23, A HepeMeHHYIO0 b MEI CIBUHEM
BIPaBO HA 2 OHTa, 3TO O3HAYAET, YTO MBI EPEMEHHYIO b pasnenum Ha 22, IpH 3TOM BaXHO

YHOOMSAHYTb, UYTO 6y,I[€T MMPOU3BEACHO LECIOUYUCICHHOC ACJICHHUC.

CnaBur BJieBo yncia k Ha n - 310 yunoowcenue k + 2. CnBur Bnpaso uncnia k Ha n

- OTO YyenovucienHnoe Oenenue %

D70 TOXKE camoe UTo 3amucarhb a * 8 u b/4. TIpocTo Ha MAIOMOIIHBIX KOMITBIOTEPAX BBIIIOJ-

HHTCS 9TO Topaszo OsicTpee. bunapHas anredpa 3To GombIuast U CI0XKHAS TEMa.

a = 15; //00001111
b = 11; //00001011

3 printf ("a = %d", a);

a=a<<3; // 15 * 8

s printf("a = %d", a); //a = 120; //01111000

printf ("b = %d", b);

7b=Db > 2; // 11 / 4

B3

printf("b = %d", b); //b = 2; //00000010

[TpumensaTs OMHApHYIO anreOpy MOXKHO U B OOJIBIINX MIPOEKTAX, PA0OTAIOIINX CO CIOKHBIMH
BBICOKOYPOBHEBBIMH a0OcTpakuusiMu. [loaneprkka OMHAPHBIX OTIepalii €CTh B OIABIISIONIEM

YHCJIE A3BIKOB [IPOIPaMMUPOBaHUSL.
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./program

15
120
11
2
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6

5 Y¥YcaoBus, 6,10KkH KoAa, BUIUMOCTH

5.1 YVYcioBHbIi onepaTop

if () mokamyi, camMblif YaCTO UCIIOJIB3YEMBbIH B JIIOOOM SI3BIKE ITPOrPaMMHUPOBAHUS, B TOM
yrcie u B s3pike C oneparop. Oneparop 1 f () mo3BosiseT nporpaMMe IpUHSTH pEeIIeHHE O
BBITNOJIHEHWH WJIM HEBBINIOJIHEHUH TOTO MM MHOTO JIEHCTBHS B 3aBUCHMMOCTH OT TEKYIIETO
cocTostHUS. B ciydae, eciu yciioBre B KpyIIIBIX CKOOKAX BBITIOTHUTCS, BHITTOTHUTCS H TTOCIIC-
JYIOIIUH KO, KOTOPBIH Yalle BCero numeTcs B purypHeIx ckookax. Ecim ycinoBue B KpymiibIx
CKOOKax He BBITIOJIHUTCS, TO BCE OIIEPAaTOPhl BHYTPU UAYIIHX CIEAOM (GUTYPHBIX CKOOOK Oy-
IyT IPOUTHOPHUPOBAHEL.

Hanpumep, 3a1aium 1osbp30BaTestio BOIPOC, XOUET JIK OH, YTOOBI €ro MONpHBETCTBOBAIIH,
JUISL 5TOTO OIUILIEM NepeMeHHyI0 char answer, KoTopas OyJeT XpaHUTh OTBET I10JIb30Ba-
TeJIA B BUJIE CUMBOJIA M CITPOCHUM Y TIOJIB30BATENIsl B TEPMHUHANE, XOUET JIU OH, YTOOBI MBI €70
MIONIPUBETCTBOBAIH, BBIBEEM Ha 3KpaH CTPOKY € IpHUITIAIIEHHEM. Jlanee P MOMOIIHN yKe
3HaKOMOW HaM (PyHKIMK scanf () ; cuyMTaeM OTBET IOJIH30BATENS B IEPEMEHHYIO, U, B 3a-
BHCHMOCTH OT IOJIb30BaTEIbCKOIO BBOJIA, TIPOrpaMma JIM00 HOIPUBETCTBYET MOIb30BATENLS,
00 HET, 3TO peneHue OyIeT MPUHATO ¢ TIOMOIIBI0 omepaTopa if ().

char answer;

printf ("do you want me to salute you (y/n)? ");

scanf ("%s", &answer);
if (answer == 'y') {

printf ("Hello, user");

else 3a4acTylO CKJIQJIBIBAIOTCS CUTYAIHH, KOTJa HY)KHO BBIITOTHUTD pa3HbIe HA0OPHI Jei-
CTBUH, B 3aBUCUMOCTH OT pe3yJibTara IpOBEPKH YCIOBUs. [ TaKuX CilydaeB UCIIOIb3YeTCs
JIOIIOJIHEHHUE K oreparopy 1 f () - omeparop else, B KOTOPOM ONUCHIBAECTCS IIOCIEA0BATENb-
HOCTbH JCUCTBHI BBINOJHIEMAsl B CIydae €CJIM YCIOBHE B KPYIJIBIX CKOOKaX Iajio JIOKHBIN
pesynbrar. Kom HeMHOTO M3MEHHTCS, He Oy/ieM IPUBOANUTE TTOBTOPSIOIINECS YacTH, B3aHMO-
JEHCTBUS C MOJIb30BaTENIEM, CKOHIICHTPUPYEMCSI Ha YCIIOBHOM OIEpaTope:

if (answer == 'y') {
printf ("Hello, user");
} else {

printf ("I didn't want to salute you anyway");
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Kak BbI BUIUTE, B 3aBUCIMOCTH OT TOTO YTO BBEJ MOJIB30BATENb MBI PEATIU3YEM Ty UIH HHYIO
BeTKy oneparopa 1 f-else. KoHcrpyknus 1 f-e 1 se sBisieTcst €AMHBIM OIIEPaTOpOM BBIOOPa,
TO €CTb BBINOJIHUB KOJI B pUTYpHBIX CKOOKax mocJje i f mporpaMMa He CTaHeT BBIIOJIHSTB KOJL

B else, n HA00OPOT.

else if() MHoXecTBEHHBIH BHIOOP IPpH MOMOIIH oreparopa i f MOXKHO OCYIIECTBUTH
HCIIONB3Ysl KOHCTPYKIHUIO 1 f-else 1if-else. /[aHHOE yCIOKHEHUE TAKXKE OYIET ABIATHCS
€IMHBIM OIepaTopoM BbIOOpa. JJo6aBMM B Hally KOHCTPYKIHIO €IIE OHO yCIOBHE H OITH-
1IIeM MOBEJICHHE JJIsl OTBETA «JJa» U OTBETa «HET». B 3TOM mpumepe oneparopom e lse Oyner
HEINOHUMAaHUE MPOrpaMMBbI TOTO YTO BBEI I10JIb30BATEINb. BbIBejeM B KOHCONb HAAMUCH « 5] He

MOTy NOHATh Bamt BBoay.

if (answer == 'y') {

printf ("Hello, user");
} else if (answer == 'n') {

printf ("I didn't want to salute you anyway");
} else {

printf ("I can't understand your input");

OmneparopoB else if B OIHOM OmepaTope BEIOOPA MOXKET OBITH CKOJIBKO YTOAHO, B OTIINIHE

oT oreparopa if u omeparopa el se KOTOPBIX HE MOXKET OBITh OOJIBIIIE OTHOTO.

$ ./program

do you want me to salute you (y/n)? vy
Hello, user

$ ./program

do you want me to salute you (y/n)? n
I didn't want to salute you anyway

$ ./program

do you want me to salute you (y/n)? x
I can't understand your input

$

Tepnapublii onepatop. [ KOPOTKOH MM BHYTPUCTPOUHOM 3aIMCU YCIIOBHOTO ONEpaTo-
Ppa, a TaxoKe AJI IPUCBAaMBaHUS IEPEMEHHBIX 10 YCIOBHIO MOYKHO HCIIOIF30BaTh TePHAPHBIN
oIneparTop, TakXKe Ha3bIBaeMbIH ONIEPaTOPOM YCIOBHOTO MEPEX0/a U 3aMHCHIBAEMBIN C TIOMO-
LIBIO CIIEAYIOIEr0 CHHTAKCHCA: (yCJIoBMe) ? MCTMHA : Jioxb. Hampumep, coznaaum

TPU LCJTIOYUCIICHHBIC IICPCMCHHBIC a, b, c 1 3amagum JABYM U3 HUX KaKI/Ie-HI/I6y[[L Ha4daJIbHBIC
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3HaUeHWs, JonycTiM & = 10umb = 15.IlocTaBum cebe 3a1ady: MPUCBOUTH ITIEPEMEHHON
C HauMeHblIee U3 3HaueHuH a win b. Eciu Mbl1 Oyziem UCIonb30BaTh TOIBKO YTO U3yYEHHBIH

HaMu oneparop if-else y Hac JOJKEH MONYYUTHCS TAKOU KO

int a = 10;
int b = 15;
int c;
if (a > b) {
c = b;
} else {
c = a;

}

3anuch yCIOBHOTO ONEPATOpPa MOXKHO 3HAYUTEIBHO COKPATUTD, IIOCKOJIBKY B TEJIE Olleparopa
MIPOUCXOIUT BBIOOP: KAKOE 3HAUYCHHE IIPUCBOUTH B C IO YCIOBHUIO B KPYIIBIX CKOOKax. Ycio-
BHME OCTaBJIIEM, @ & U b MEPEHOCUM B CEKLIMU UCTHHBI U JIKU, COOTBETCTBEHHO. [Tomyuum
3aIUCh BUJA:
int a = 10;
int b = 15;
int ¢ = (a > b) ? b : a;
KoTopast OyJeT 0003Ha4aTh, YTO B CIIy4ae €Clid a > D, B IEPEMEHHYIO C 3allUIIeTCs 3Ha4e-
Hue b, ¥ HA000pOT ecit b > a, TO B TIEPEMEHHYIO C 3aIlUINETCs 3HAYCHUE a.

Taxoke TepHAPHBIN OMepaTop MOXHO HCIIONB30BaTh IS YIOOHOTO (OPMaTHPOBAHHOTO
BEIBOJIa, HampuMep onuineM GyHkuoo printf () ; koTtopas OyaeT meyarats HaM CTPOKY, U
B 3aBUCUMOCTH OT yCJIOBHS, 3TO OymeT "true" mubo "false":

printf ("%s", (1 > 0) ? "true" : "false");

HpOBepI/IM KaK 9TO pa60TaeT, U B pE3YyJIbTaTC BUAUM true, IMMOTOMY 4YTO €AWHUIIA ﬂeﬁCTBHTGHL-

HO OoJbIIie HyJISI.

$ ./program
true

$

BuioskeHHBIe ycJIOBUS U cokpaleHusi BryTpu purypHbIx ckoOOK KOHCTpYKImi 1 £ () Ha-
XOJUTCA KOJ IPOrpaMMBI, IO3TOMY TaM MOT'YT HaXOAUTHCS U JPyTUe YCIOBHBIE OIEPaTOpPHI.
YcnoBus, pacoNoKeHHbIE TAKUM 00pa30M Ha3bIBAIOTCS BIOXKEHHBIMU. Hukakux orpannde-
HUH Ha UCTIONIB30BaHUE BIOKEHHBIX YCJIOBHH B si3bIke C HEeT. B mprMepe Hipke mokas3aHo, 9To
YCIIOBUSI BCET/Ia BHINOJHAIOTCS (€IMHMIA B KPYIVIBIX CKOOKax OyneT O3Ha4aTh, YTO YCIOBHUE
BCEra UCTUHHO), 8 KOMMEHTAPHSIMU C MHOTOTOUHEM IMOKA3aHO, TIe MOXKET pacloararbes

KOJI IPOTPamMMBl.
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if (1) |
// operators
if (1) |
// operators
}

// operators

Taxoxe BaxxHO OTMCETUTDH, YTO CCJIU MOCJIC YCIOBHBIX OIIEPATOPOB CICAYCT TOJIIBKO OAWH OIc-
parop A3bIKa, KakK B IIPUMEPE HUIKE, TO UCITIOJIb30BAHUC (bHprHLIX CKO6OK HE OGH3aTe.HLHO,
XOTA U CHUTACTC XOpPOIIUM TOHOM IMUCATh UX BCCra:

// one operator condirion

if (1) |

// single operator

// also one operator condition
if (1)

// single operator

// another one operator condition
if (1)

// single operator
else

// single operator

[Tpu ucTI0MB30BaHNH TAKOW 3aIMCH MOYKHO JIETKO JIOMYCTUTh OIHUOKY: 3a0BITh O HEOOXOMMO-
CTH 00BeANHEHHSA Ko/la PUTYPHBIMH CKOOKaMH, U IPEIIIONAaraTh, YT0 HECKOIBKO OMEepaTopoB

MOTYT BBIITOJTHHUTHCS MO YCIOBHIO 0€3 (PUTYPHBIX CKOOOK.

YacTo 310 3a0myXAeHHEe MPUBOAUT K TPYIHOYIOBHMBIM OLIMOKaM B KoJe, Korna

IporpamMMa KOMIHIIMPYETCSI, 3aITyCKaeTcs, HO paboTaeT He TaK, KaK CIEAYCT.

5.2 Omnepauuu cpaBHeHUs

Apudmernyeckoe CpaBHeHUE OTO 3HAKOMBIE W MPHUBBIYHBIE HAM CO IIKOJIBI OTIEPATOPHI
«Oompme» (>), «MeHbIIe» (<), «0oMbIIe WM paBHOY» (>=), KMEHBIIE WIA PaBHO» (<=), a
TaKke B A3bIke C MPUCYTCTBYIOT B BUJIE OTAEIIBHBIX ONEPATOPOB IIPOBEPKA HA PABEHCTBOY,
KOTOpasi 3allMChIBACTCS B BUJIE JIByX 3HAKOB PABEHCTBA (==), U «IIPOBEPKa HA HEPABEHCTBOY,

KOTOpas 3aIACHIBAETCS B BU/I€ BOCKIMIIATEIHHOTO 3HAKAa M CHMBOJIA paBeHcTRa (! =). Bo3Bpa-

29



IMar0T UCTHUHY, KOIZ1d BBIIIOJHAKOTCA COOTBETCTBYIOIIHME HA3BAHUAM YCJIOBUSA U JIOXKb, KOIld

YCJIOBUS HE BBIIIOJIHAIOTCS, YTO OYEBUAHO.

Jloruyeckux oneparopoB Tpu:dToU (&&),VWIM (| |),HE (!).B ommuune ot apud-
METHYECKUX JBOMYHBIX ONEPATOPOB - JIOTMYECKHE BO3BPALAIOT UCTUHY WJIH JIOKb T.€. B CIIy-
yae sa3pika C - 1 mmbo 0 u paboTaroT ¢ OlepaHJaMHy CICBa M CIpaBa IICITHKOM, a HE Iopa3-
pH):[HO. B 9TOM JICTKO y6e£[I/ITI>CH, IOIIBITABIIUCH BBIBECTU HA 3KpaH pe3ym)TaT CpaBHeHI/IH C
3aBEIOMO HEBEPHBIM (POPMATHPOBAHUEM M IOIYUIHB OMIHOKY, TOBOPAIIYIO O TOM, YTO KOM-

NMWIATOP OXKUAaJTI OT HAC YUCJIO, @ Mbl XOTUM €T0 OT(bOpMaTPIpOBaTL B CTPOKY.

printf ("%s\n", 1 == 1);

HexoTopble KOMITMIISITOPBI BHIAIOT OLIMOKY Ha Tare KOMIHJISIIUK, HEKOTOPbIE KOMITHIIMPY-
IOT TaKOW KO, HO MPOTpaMMa HE CMOXKET BBIIIOJHHUTHCS M BBIIACT OIIHOKY Segmentation
fault. Oto 3aBUCHT OT 0ONBIIOTO KOMMYECTBA (PAKTOPOB, TAKUX KAK THII ONIEPALMOHHON CH-
CTEMBI, THII M BEPCHS KOMIIUJISATOPA, BEPCHS MCIIOIL3yEMOI0 CTaHAapTa sA3bIKa.

OT/IenpHOT0 BHUMAaHHS 3aCy’)KUBaeT NMPUMEHEHHE olepaTopa rnopaspsiaHoro (apudme-
THYeCKOT0) VICKJTIOUANMETO VJIM B Ka9eCTBE JJOTHIECKOTO. B citydae Takoro mpuMeHeHUs
orepatop VICKJIIOUAIMETO WV, haKkTHYECKH, AyOIHpyeT CpaBHEHHE HA HEPaBEHCTBO, 3TO
JIETKO OOBSICHUTB, IPOBE/ISl aHAIN3 TIPOUCXOSIIETO C YUCIaMH ITPU TAKOM CPaBHEHUH:
int a = 11; //00001011
int b = 11; //00001011

// ~ 00000000
if (a ~ b) {

printf ("numbers are not equalln");

JaHHBII KO BHYTPH (PUTYPHBIX CKOOOK omeparopa 1 f () HHKOTIA HE BBIIOTHUTCS, TIOCKONb-
Ky B C omeparop cpaBHEHHs pabOTaCT C YHCIAMHU, HHTEPIPETHUPYS HOJb KaK JIOXKb, a JII000e
HEHYJIeBOE 3HaueHUe KaK MCTHUHY, Mbl HaOmogaem, 9to moouroBoe VCKIIOUAKIEE WU -

9TO TOXKE CaMO€, UTO IPOBEPKA HA HEPABEHCTBO.

+ omepatop I (&&) BO3BpAIllaeT UCTHHY TOJBKO KOTZa 006a onepaHaa UCTUHHBL;

onepaH] | OIepaHf | pe3ynbTaT
0 0 0
0 1 0
1 0 0
1 1 1
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)

* omeparop MJI (| | ) BO3BpamIaeT UCTHHY KOTJa XOTSA OBl ONMH U3 OTIePaH0B UCTHH-

HBIH;
omepaHj | omepaHi | pe3yabrar
0 0 0
0 1 1
1 0 1
1 1 1
* omnepatop HE (!) BO3BpalllaeT UCTUHY KOTJa ONEepaH] JIOKHBIN;

oIepaHj, | pe3yJbTar
0 1
1 0

Hcnonp3ys noruueckue oneparopsl B IporpaMMe Mbl MOXKEM HAaIIHCATh JIOTHKY PaKTHYe-
CKH J11000i1 crnokHOCTH. B s13p1ke C HET orpaHnueHHi Ha UCTIONIb30BaHUE CIIOKHBIX YCIOBHIA.
CrnoxHbIe yCIOBHS 3TO TaKue, II€ B KPYyIIBbIX CKOOKaX BBIMOIHACTCS Oolee OJHOTO CpaB-
HeHns1. CpaBHEHHS IPOU3BOASATCS B MOPSIKE 3apaHee OTOBOPEHHOTO MpHOpHUTeTa. B crimcke

HWIKC YKa3aHbl OTICPATOPHI B MOPAJAKE YMCHBIICHUA UX IIPUOPUTETA!

[IpuBeném KOpOTKUIi MPUMEpP: AaHa HEKOTOPAs LIEOYUCIIEHHAs IepeMeHHasi U HY>KHO BBIsIC-
HUTh, HE BBIXOJUT JIM 3Ta MIEPEMEHHAs 32 PAMKH 33JJaHHBIX 3HAYCHU, HAIPUMED OT HYJIS 10
JIECATU. YCIIOBHE MOXHO OyJeT cKOMOMHUpPOBaTh Tak: x >= 0 && x <= 10. B cmyuae
€T0 UCTHHHOCTH - BBIJAIUM COOOIIEHHUE O TOM, YTO X ITOJXOMIMT.

int x = 7;

if ((x >= 0) && (x <= 10)) {
printf ("X Fits!\n");

B ,HaHHOﬁ 3allMCu Mbl BUAWUM, YTO CHa4aJla X CPABHUBACTCA C HyJ'IéM, 3aTeéM C J€CAThIO, U B

KOHIIE Pe3yJIbTaThl Oy/IyT CpaBHEHBI MEXAY COOOH.
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$ ./program
X Fits!
$

CaMmblil He TPUOPUTETHBIA ONEpPaTOp TEPHAPHBIA, BHUMATEIbHBIA YATATENb MOT 3aMETUTD,
YTO OH J1a’K€ HE BOLIEI B CIIMCOK BBILIE, 3TO C/IEJIAHO, IOCKOIBKY UCIOJIb30BaHUE TEPHAPHO-
TO oreparopa BHYTPH yCIIOBUM HEXKeNlaTeslbHO. TepHAapHBIN oNlepaTtop BHYTPU YCIOBUH pe3-
KO CHMIKAeT YNTAEMOCTb KOZIa U YCIIOKHSAET €ro uHTepnperanuto. Ecnu Bel comHeBaeTech B
MIPUOPUTETE CPaBHEHUH 1T BaM HE0OXOMUMO omHcaTh KaKOe-TO OYEHBb CIIOKHOE YCIOBHE,
BCETIa MOXKHO BOCIIOJIB30BATHCS MPOCTHIMA MAaTEMAaTUYCCKUMU KPYIJIBIMH CKOOKaMH, 3a]1aB
MIPUOPHUTET OTEpannii SBHO. B TakoM citydae B IepBYyI0 ouepeb OyayT BHITIOTHEHBI OTIepaIiuu

B CKOOKax.

5.3 bBJoku Koaa 1 00,1acTh BUINMOCTH

T'oBops 06 oneparopax s3pika C U yNpaBiAOMNX KOHCTPYKIMAX HENb3s1 HE CKa3aTh O
«OJIOKax Kozia» M «00IacTaX BUAMMOCTH». Kak BUIIHO, YCIIOBHBIE OIIEPATOPHI COZIEPXKaT 3a-
micu B (PUTYpHBIX CKOOKax. B Takue ske ckoOkM 3aKiitouéH kon GpyHKIUH ma in. DT CKOOKH
Ha3bIBAIOTCS «OTIEPATOPHBIMIY, @ TO YTO B HUX COZICPKUTCSI, HA3bIBACTCS «OJIOKOM KOa» HIIH
«Tenom» oneparopa uiH GyHKIuU. Bee nepemMeHHbIe, KOTOpbIe HHUIMATH3UPYIOTCSI BHYTPU
0110Ka KoM, CYIIECTBYIOT M «BHIHBI» TOJIBKO BHYTPH KoZoBoro Onoka. [Toatomy npocrpan-
CTBO MEX/1y ONEPaTOPHBIMU CKOOKaMH TaK)Ke HA3bIBAIOT «O0JIACThIO BUAUMOCTH.
int x = 7;
if ((x >= 0) && (x <= 10)) {

int var = 0;

printf ("X Fits!\n");
}
printf ("sd", var);
Ha sToM mpumMepe MOXHO yBHAETH, YTO MBI HE MOXKEM HarleyaraTh 3HaUCHHE NepeMEHHOM
var, IOCKOJIbKY OHa Oblila CO3/JTaHa BHYTPH OJI0Ka Koa oriepartopa i f () u mepecrana cyIe-
CTBOBATh JUISl HAallleW MTPOrpaMMbl KaK TOJIBKO MBI BBIIIUIM 3a €T0 Mpeaensl. Takoil kox maxe

HE CKOMITUJINPYCTCS:

$ gcc -o program main.c
error: 'var' undeclared (first use in this function);
did you mean 'char'?

printf ("sd", wvar);

/\’va
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6 IuKJbI

TenepL, KOTZla Mbl Y3HaJIk, YTO MOXKHO /ZI€JIaTh B IIPOrpaMME C UCIIOJIb30BAHUEM yc.]'[OBPIﬁ,

TIPpUIIIIO BPEM TO3HAKOMUTLCA C TAKUM 0a30BBIM IIOHATHEM IIporpaMMUpOBaHUA, KaK [TUKII.

LUK - 3TO OIHO WJIM HECKOJIBKO JEHCTBUM MOBTOPSAIOMIMXCS J0 TEX MOp MOKa He

HACTYHIUT YCJIIOBHUC, IPCKpAIAOIICC OTU ,Z[eﬁCTBPI?[.

C MMOMOLIBIO HUKJIOB B MIPOrpaMMHUPOBAHUU BBIITOJIHAIOTCA BCC PYTUHHBIC 3a1a4U, TAKHUC KaK
TTOMCK 3HAYCHHI B OONBIIMX HA0Opax NaHHBIX, CO3/IaHNE PA3HOTO POJia MPOTPECCHIA, ITOCTPO-
eHre TpapuKOB, COPTHPOBKH, OXKHUIAHHE OTBETOB HA 3allPOCHI, YTCHHE MOTOKOB MAHHBIX U

MHOTHUE ApYyTHe.

6.1 OmnepaTopbl HUKIOB
6.1.1 while()

BazoBrIii 1ukdn B s13b1ke C 3aIMCHIBAETCS TIPH IIOMOIITH KITFOUEBOTO clioBa while () mocie
KOTOPOTO B KPYINIBIX CKOOKax MHIIEeTCs ycioBue. [Ipn HCTHHHOCTH JaHHOTO yCIOBUS OyaeT
BEITIOJTHATHCS TEIIO IMKIIA, KOTOPOE B CBOKO OUYepe/Ib MUIICTCS B PUTYpHBIX ckoOkax. OOmmumit
BHEUIHUM BUJI OYEHb II0X0XK HA YCIIOBHBII OIIEpaTop, ¢ TOM JIMIIb Pa3HULIEH, YTO 10 OKOHYa-
HUH BBITIOJTHEHHS ONIEPAaTOPOB BHYTPH (QUTYPHBIX CKOOOK MBI IIEPEXOIMM HE Ha CIEAYIOMIYIO
CTPOKY, a OOpaTHO B MIPOBEPKY YCIOBHSI.

st mprMepa, BbIBEIEM Ha 9KpaH BCE YKMCIIa B 33IaHHOM MTPOMEXKYTKE, IPaHUIBI KOTOPO-
ro Mbl 0003HaYMM Kak a u b. J{as 9Toro Ham HE0OXOAMMO MX MHHUIIMATU3UPOBATh, TO €CTh
00BSBUTH M 33/1aTh HauaJbHBIC 3HAUYCHHMS, U TI0OKAa & MEHBIIE b 3aXOIUTh B TEJIO IIUKIIA TIC
MBI OyZieM BBIBOAWTH Ha KPaH W HHKPEMEHTHPOBATh MECHBIICE YUCIIO, TIOKAa OHO HE CTaHET
paBHBIM BTOpoMy. Kak TONbKO Unciia CpaBHSIOTCS YCIOBUE BXOJIa B TEJIO LUKJIIA IEPECTaHET
OBITH ICTHMHHBIM, U MBI HE 3aiIEM B HEro, OKa3aBIIMCh HA CIEMYIOIICH MOCHe Tesla KA
CTpOKE.
int a = 10;
int b = 20;
while (a < b) {

printf("sd ", a++);

}

3amycTM nporpammy u yoexumcs 4To Bce paboTaer:

$ ./program
10 11 12 13 14 15 16 17 18 19
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B nmaHHOM KoJie MBI HCIIOJIB30BaJIM ONEPaTOp MHKPEMEHTa B OCT(PUKCHOM 3aImicu, KoTopas
O3HAYaeT, 4TO 3HAYCHHE IEPEMEHHON a CHavyasa OyIeT mepeaano (GyHKIINH BBIBOJA Ha IKpaH,

a YK€ ITOTOM YBCJIMYCHO Ha €AUHULLY.

O)II/IH mpoxoa TEJIa HUKJIa U BO3BPAT B YIPABJIAIOMIYIO KOHCTPYKIIUIO HA3bIBACTCA
nTepauneﬁ, 9TOT TCPMUH MOKXHO OYCHb 4AaCTO YCJbIIIATh B 6ece;:[ax nporpamMmmu-

CTOB, a 3a4aCTyI0 U HC TOJIBKO B 6ecenax O IporpaMMHpOBaHHNH.

Taxoke TOIyCTUMO HCIIONB30BaTh MPEPHUKCHYIO 3alUCh ONepaTopa MHKPEMEHTA, IPH KOTO-
PO, KaK He CII0XKHO A0TaIaThCs, 3HaYCHUE CHaJana OyIeT yBeIMUeHO, a yyKe TOTOM IIepeiaHo

(byHKHI/II/I BbIBOJA Ha SKpaH.

int a = 10;

int b = 20;

while (a < b) {
printf("sd ", ++a);

3amycTUM CHOBA, YTOOBI YBUIETh PAa3HUILY: IIOCIE 3aITyCKa IIEPBOTO BapUaHTa MBI YBUJIEIH B

TepMmuHaie 3HadyeHus ot 10 1o 19, a nocie 3amycka BToporo Bapuanrta 3Hadenus ot 11 no 20.

$ ./program
11 12 13 14 15 16 17 18 19 20
$

JaBaiiTe HanuiieM eni€ OAMH MPUMEP, B KOTOPOM IOJCUUTAEM CKOJIBKO YETHBIX YMCE Ha
MIPOMEXXYTKE OT a [0 b. Ul 3TOTO HaM MOHAJ00MTCS IUKIMIECKH TPOUTHUCH IO BCEM YHC-
JIaM 0T a JI0 b U B Ka)I0¥ UTepalnu LUKJIA, TO €CTh JUIA KaXKJJ0r0 YKhCcla, CAENaTh IPOBEPKY,
SIBIIACTCS JIM YUCIO YETHBIM. EcCiu SABISAETCS - yBEIMYUTh CUETUYMK YETHBIX YMCE AJIA 3a-
JTAHHOTO NpOMEXyTKa. [ocie Toro, Kak mepecTaHeT BHIMOMHATHCS YCIOBHE B CKOOKaX M HAIIl
LUKJI OyJeT 3aBEepIIEH, BEIBEAEM B KOHCOMb KOJTMIECTBO YETHBIX YHCEIT.

int a = 10;
int b = 20;

0;
while (a < b) {
if (a % 2

int evens =

evens++;
at+;

}

printf ("There are %d even numbers in sequence", evens);
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3amycTUM Hally IporpaMMy M yOequMcs B IPaBUIBHOCTH €€ padoTHI.

$ ./program
There are 5 even numbers in sequence

$

[Iporpamma BbIiana pe3ynbTar: IATh YETHBIX YHCE, 1aBaiiTe nepecunraeM BpyuHyo: 10, 12,
14, 16, 18, 3rauenne 20 He BOMIET B pe3yasTaT paboTh MTPOTPaMMBI, TOCKOIBKY Ha ITOCIIE/-
Hell utepanuy, kKoraa a = 20 YCIOBHE B KPYITIBIX CKOOKaX OKa)KETCS JIOKHBIM: JIBaIIATh HE
MeEHbIIIE IBAALATU. A pa3 yCIOBHE HE BBINOIHEHO MbI HE I0IaJaéM B TEJIO IUKIIA.

Iukn while () ucnonab3yeTcsl KOrja Mbl HE MOXKEM JIOCTOBEPHO CKa3aTh CKOJIbKO UTE-
panmii HaM IOHaTOOUTCS BRIIONMHUTG. Ha 3TOM mprMepe MBI BUIMM YTO TEJIO IUKIA MOXKET
OBITh JFO00I CIO)KHOCTH, OHO MOXET COACPIKaTh KaK YCIOBHEIC OIEPaTOPhl TaK M IPyTHE

TUKIIbI.

6.1.2 do {} while():

IIpocroit mukia while (), MO O4YEBUAHBIM IPUYMHAM, [10IAIAET B KATETOPUIO LIUKJIOB C
npenycioBueM. CHavalla mporpamma MnpoBepsieT YCIOBUE, 3aTeM, M0 pe3yabraTaM 3TOH Mpo-
BEPKH, JTMOO BBIMOIHSET JINOO HE BBIMOIHSET TEJO IUKIA. A pa3 €CThb UK C IPEAyCIOBU-
€M, TO JIOTUYHO NPEANOIOKNUTh HATUYUEC IUKIIOB C ITOCTYCJIOBUEM. Kak uu YAUBUTEIIBHO, B
si3pike C €CTh U Takod. DTO Pa3sHOBUJIHOCTb LUKJIAa while (), KOTOPBIA 3aIMCBHIBAETCS KaK
KIIIOUeBoe CJI0BO do  {Tejyio umkja} while (ycsoBme) ;, B 3TOM KOHCTPYKIMU CHA-
Yajla rapaHTUPOBAHHO OJUH pa3 BBIMOJHUTCA TEJIO LUKIIA, U TOJBKO IMOTOM 6y}1€T IIPUHATO
pelieHue, Hy>KHO JIM BBITMIOJIHATH €r0 CHOBA. Takue IUKJIIBI IIHUPOKO TPUMEHSIOTCS ISl TIPO-
BEPKH I10JIB30BATEILCKOr0 BBOJA 0 MOJIYYEHHS IPUEMIIEMOIO pe3yabTara U Ul OXKUJAHUS
OTBETOB Ha 3aIPOCHI, YTO JIOTUYHO, MIOCKOJIBKY IIYHO ObLIO OBl 0XKHUJATh OTBET, HE MOCIAB
3a1poc.

Hanpumep, MBI imieM KanbKyasTop, M 3HAE€M, UTO B apr(hMETHKE YHCITA HENb3S JeITUTh
Ha HOJIb. [Ipeamonoxim, 4To Halll OIB30BaTeNb 3TOro He 3HaeT. UTo Xk, Oyaem mpemiarath
TI0JIB30BATEII0 BBECTH JIETIUTENb, IOKA OH HE BBEJET YTO-TO OTIAMYHOE OT HyJs. Ecnu mosnb30-
BaTENbCKUI BBOJ paBEH HYJIIO, 3HAYUT HAM HYXXHO CIIPOCHUTH €70 CHOBA. DTO U Oy/IeT yCIOBHU-
eM JJIs1 ouepeHOU ntepannu nukia. Korna nons3oBarens BBEAET yOBIETBOPSIOLIEE HALLIEMY
YCIIOBHIO YHCIIO IPOHU3BEIEM HEOOXOIMMEBIC TIOACUYETHI M BBIBEAEM HX PE3YJBTaThl B KOHCOJIb.
int input;
do {

printf ("Enter a divider for 100, ");

printf ("remember, you can't divide by zero: ");
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scanf ("%d", &input);

} while (input == 0);

printf("100 / %d = %d", input, 100 / input);

3amyctuMm mporpammy. Kaxasiii pa3 koraa Mbl BBOZUM HOJb, pOrpaMma OyaeT MOBTOPHO

3aJaBaTb HaM BOIIPOC.

$ ./program

Enter a divider for 100, remember, you can't divide by zero: 0
Enter a divider for 100, remember, you can't divide by zero: 0
Enter a divider for 100, remember, you can't divide by zero: 5
100 / 5 = 20

$

Korua BBCJIEM moboe APYyroe 4Yucjo MoJy4YuM pe3ysibTaT HAICTO ACJICHUSA.

6.1.3 for(;;

3a4acTylo, CKIaJbIBAIOTCS CUTYAIMH, KOTJa MBI TOYHO 3HAaeM, CKOJIBKO UTEepaIui K1
HaM IIOHaZ0OUTCS, HAITPUMEp, KOT/Ia MbI [TOCIIEA0BATEIBHO IIPOBEPSIEM CONEPIKUMOE CO3/1aH-
HOTO HaMH YHCIIOBOTO Psijia, WM 3aIl0JIHsIEM 3HAUCHUSIMH TaOJIMIIbI, TPAaHUIIBI KOTOPBIX 3a-
paHee U3BECTHBL. B KOHIle KOHIIOB, JUIsl OZCYETA CPEHETO apU(PMETHUECKOIO HEKOTOPOIo
KOHEYHOTO YHCIIOBOTO psifia. B 3THX CUTyanusx MPUHSITO MCHONB30BaTh. JTO LUKI C Mpel-
YCIIOBHEM, TJI€ 3apaHee OTBEICHO MECTO ISl HHUIMAIN3AaNH NTepeMEHHO-CUéTInKa, ycio-
BUS 3aX0/1a B CIIEAYIOUIYIO UTEPAIMIO IUKJIA U M3MEHEHUs IIepeMEeHHON cueTyrka. B Gomnee
no3aaux Bepeusix C (C99) mosiBuiiach BO3MOXHOCTh OOBSIBIISITH EPEMEHHYIO CUETUHUK TIPSi-

MO B YIPaBISIFOIEH KOHCTPYKIUH.

Jiis mpuMeHeHns 6oJree TIO3HET0 CTaHAAPTa B MPOEKTE, HEOOXOIUMO YCTaHOBUTh
CIIEIUANIBHBIN KITI0Y KOMOWISIIMYA —std=c 99, TO eCTh MMOJIHAsl KOMaHJa KOMITHJISI-
[IUU UCXOMHOTO Kofa st Tpancisitopa GCC OyneT BRIMISAACTD Tak:

gcc program.c -std=c99 -o program

B knaccuueckom C HeOGXOI[I/IMO 00BABUTH NEPEMCHHYO CUCTUHUK 3apaHee, a B praBJ’I}HOIIIeﬁ
KOHCTPYKIIUH MOKHO TOJIBKO 3a/1aTh el HayaIbHOE 3HaYeHUE. YCIIOBHUE 3aX0/1a B CJICAYIOIYTIO
UTEPATNIO TUKJIA 3TO JIOTUHYCCKOE BBIPAKECHNUE, KOTOPOEC MOXKET IPUHUMATH JIBA 3HAYCHU A UC-
THHA U JTOXb. Ecin YCJIOBUC UCTUHHO - uaEM Ha CJICAYIOIYIO UTEpaluto (I/ICHOJ’IHS[GM TCII0
umcna), €CJIN JIOKHO — BBIXOJUM U3 IHUKJIA U MEPEMCIIACMCA Ha cnez[yloumﬁ IOoCJIC IIUKJIa

oreparop.
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// classic style
int i;
for (i = 0; /*condition*/; /*increment*/) {

// body

// C99 and later
for(int i = 0; /*condition*/; /*increment*/) ({
// body

// Example:

int i;

for (i = 0; i < 5; i++4) {
printf("sd ", 1i);

[{uki1 U3 mpuMepa BhILIE BBIBEAET HA SKPaH YKCiIa OT HyJs 10 4eThIpEx. Ha kax ol utepanuu
MBI OyIeM HHKPEMEHTHPOBATh 3HAYEHHE 1, COOTBETCTBEHHO, ITOKA JIOTHYECKOE yCIoBre 1 <
5 BepHO, MBI Oy/1eM 3aXOIUTh B TEJIO [IUKJIA, 8 KaK TOJIBKO 1 CTAHET PaBHBIM IISATH, JOTUYECKOE

yCIIOBHE BepHeT JI0XKb (0) U MBI U3 HETO BBIMIEM.

$ ./program
012 34
$

6.2 VYnpapieHue HUKIAMH

Onepatopsl, KOTOPbIE OCYILIECTBIISIOT YIIPABICHHUE IMKIIaMH Ha3bIBAIOT OIIEpaTopamMu 0e3-
YCIIOBHOTO MEPEeX0/1a, HOCKOIBKY OHHU IIPOCTO ITEPEMEIAI0T BEIIIOTHEHHUE IPOrpaMMBbI Ha JPY-
TYIO CTPOKY, HEB3Hpast HU Ha 4To0. [IporpaMMuCT TOIDKEH caM OIMCaTh JIOTHKY TaKOTO Iepe-

MCIICHUA, UCTIOJIb3Yys YCJIIOBHBIC OIICPATOPHI.

Omneparop continue; HyXeH AJsi TOTO, YTOOBI IPOrpaMMa IPOUTHOPUPOBAIIA OCTABILH-
ecs IeWCTBUS Ha TeKylel HTepaly LIMKIIA, 9acTO UCIIONB3YETCs A1 OTOpachIBaHMS HEIIOA-
XOZSIIIMX 3HaUeHUH npu nepebope 6onbimmx 00bEM0B qaHHBIX. Oneparop continue mpo-

CTO HAIpoCTO nepe,uaéT yIrpaBJICHUE JIOTHYCCKOU KOHCTPYKIIUU LUKJIA.

Omneparop break; wucHons3yercs I TOTO, YTOOBI BRIMTH 3a MPEACIHI IIHKIIA, MBI Cpazy
morraziaeM K CIeIyroIeMy Moclie IUKIIA OrepaTopy, 0e3 mepeaadn ypaBlIeHHs JIOTHIECKON

KOHCTPYKIHH.
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6.3 IlpakTuyeckue 3a1a4u

Bo3Benenue B cTeneHb  PeriM HEMHOTO 00Jee CI0KHYIO, YeM BBIBEICHUE B KOHCOJIb YHC-
JIOBBIX PSANOB 337a49y BO3BEACHUS YHcia B cTeneHb. S3pIk C He MpenocTaBisieT oneparopa
BO3BE/ICHUS B CTEIICHB MO0 YMOIYAHUIO, KaK 3TO JIENAIOT HEKOTOPBIE JPYTHE S3BIKH BBICOKO-
ro YpOBHs, Takue kKak Python, mo3atomy uis 3TOM MaTeMaTW4ecKoi Omepanuu HaM HYXKHO
MTOJIKITIOYATh CHEIUAIbHYI0 MaTeMaTH4YecKyto 6ubnuorexy. Ho nHOTIa 3TO MOXKET OKa3aThCs

W3JIMITHUM, BE€Ab HE TaK CJIOXXHO Halrcarb CO6CTBCHHy}O beHKI_[I/IIO, KoTOopas OBl Jciala 3To.

Kak H3BCCTHO, BO3BCJACHUC B CTCIICHL - 3TO IMMOCJICA0BATCIbHOC YMHOXCHUEC OCHO-

BaHUs Ha caMo ceOs YKa3aHHOC KOJIUYECCTBO pas.

A pa3 3apaHee M3BECTHO, CKOJIBKO pa3 MbI OyJieM YMHOXaTh OCHOBAaHHE CaMO Ha ce0s, 3TO
pabota st nukina for (; ;) . OOBIBUM NMEPEMEHHYIO-UTEPATOP 1, IEPEMEHHYIO-0CHOBaHHE,
NEPEMCHHYIO-ITOKA3aTeJ/Ib U MEPEMCHHYTO, B KOTOPYIO 6y,ueM COXPAHATH MPOMEIKYTOYHBIC U
KOHEYHBII PE3YJIbTaThI.

int i;

int base;

int significative;

int result = 1;

Jloruka paboTHI ClIeyIOIIas: pe3yJIbTaToM padoThl OyJeT COBOKYITHOCTh PE3YJILTAaTOB IIPEIbl-

Aymux I/ITepaHI/H\/’I YMHOXCHHBIX Ha OCHOBAaHUE.

for (1 = 0; i < significative; i++) {
result = result * base;
}
3anucb BUla result = result * base; MOXKHO COKpaTHTh 1o result *= base;,

U BBIBEZIEM Pe3yJIbTaThl paOOTHI IIUKJIA B KOHCOJIb.

for (1 = 0; 1 < significative; i++) {
result *= base;

}

printf ("%d powered by %d is %d \n", base, significative, result);

KoneuHo, MBI MOXEM CIIPOCUTH y IONB30BATENs KAKOE YUCIIO, U B KaKyH0 CTENCHb OH XO4eT
BO3BECTH, JUIsl TOr0 IPUMEHUM YKE IIPUBBIYHBIC HAM KOHCTPYKIMHU. Tak, BECh KOJ IIpOrpaM-

MBI OyZIeT UIMETh CIISTYIOIIHNA BU/I:

#include<stdic

int main (int argc, char *argv[]) {

int i;
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int base;

int significative;

int result = 1;

printf ("Enter base: ");

scanf ("3d", &base);

printf ("Enter significative: ");

scanf ("%d", &significative);

for (1 = 0; 1 < significative; i++) {
result *= base;

}

printf ("%d powered by %d is %d \n", base, significative, result);

3armycTUM Hally IporpaMMmy, BBeeM s 6a3bl 3HAUCHUE /IBa, I OKa3aTeis AecaTh. Yoe-

JIAMCS, YTO Hallla IporpamMma padotaeT koppektHo, 210 = 1024.

$ ./program

Enter base: 2

Enter significative: 10
2 powered by 10 is 1024
$

Boo06e, crenenn IBOMKH, TOKaIyi, cCaMble TOMYJISiPHBIE B TIPOTPaMMHIPOBAaHUH YHCTIA.

IIpocToe yucno Pemum emé ogHy HecnoXKHYyIO 3agady. Hamuiem nporpammy, Kotopas
OyJIeT ONpeNeNsTh, SIBISETCS JIM BBEAEHHOE TIOIH30BATEIEM YUCIIO IPOCTHIM. MBI HAITUIIIEM
HE caMBIi OBICTPHII U ONTHMABHBINA alTOPUTM, HO TIOCTapaeMCs HCIIOIB30BaTh BCE TOCTYTI-
Hble HaM KOHCTpYyKUHUHU. To ecTh, 3Ta 3a7jaya npu3BaHa NpOJEMOHCTPUPOBATh BO3MOXKHOCTH
sA3bIKa, a HE YJIIYYHIUTb WX 3aMCHUTH CYHICCTBYIOIIHC, 0oJj1ee ONTUMAJIbHEIE AJITOPUTMBI ITPO-

BEPKH.

Yro Takoe mpocToe Ynuciao? DTO TaKOe YKCIIO0, KOTOPOE UMEET POBHO J1BA JSIIHUTEIS

C HCJIOYUCIICHHBIM PE3YILTATOM - €IUHUILY U CaMO ce0s1.

Hamra nporpamma OyzeT 3ampammBarh y MOJT30BATEIS YHUCIO W OMPEAEIISATH, IPOCTOE OHO
wim Het. s 3Toro 3aBeféM NEpeMEHHYI0, M NMPHUBBIYHBIMU HaM (DYyHKIIMSIMH, ITOTIPOCHM
TI0JIb30BATENsI BBECTH YHCIIO, KOTOPOE MOJIOKHUM B He€. JIJisl 1MoJcYeToB HaM IOHAI00sTCs
JIOTIOJTHUTENIbHBIE IEpEMEHHBIE, HAllPUMep, IIepeMEHHast KoTopas OyeT XpaHUTh KOJTHYECTBO
JenuTeNel, Ha3oBeM ee dividers u mepeMeHHast HTepaTop i 3Ha4eHHe KOTOpOo OyneT yBe-

JIMYUBATHCA OT CIMHUIIBI 1O BBCACHHOT'O I10JIB30BATCIICEM YHCJIA.

int number;
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int dividers = 0, i = 1;
printf ("Enter number: ");

scanf ("%d", &number);

[TockomeKy MBI HE 3HaEM, CKOJIBKO HTEPALlNil TOHAZOONTCS, HAMUIIEM UK whi le, u Ipoi-
JIEMCs1 OT €AMHULIBI, KOTOPYIO MBI 3aIlIUCaJIM B IIEPEMEHHYIO 1 0 BBEAEHHOIO MI0JIb30BaTEIIEM
yucna. [Tocie Toro kak Mbl nepedepem Bce BO3MOXKHBIE BAPUAHTBI OT AMHHIIBI 10 BBEAEHHOTO
I10JIb30BAaTEJIEM YHCIA BBIBEAEM B KOHCOJb MOJIy4YHUBIIUICS pe3yabprar. Hanuiem BBenéHHOE
YHCII0, 2 JAJbIIe MPEAOCTABUM IIPOrPaMMe BBIOOP CTaBUTH JIM YACTHILy «HE» IIPH TIOMOIIH
3aMOJHMTENS %S M TEpHApHOro omneparopa. B ciryuae nctunHocTH yenoBust dividers ==
2 TEpHapHbII OIIEPaToOp BEPHET IIyCTYI0 CTPOKY, B CIIy4ae JIOXKHOCTU, BEPHET YACTHUILY «HEM.
OO0patuTe BHIMaHUe Ha TO, KaK OMEepaTop BHIBO/IA HA IKPAaH HAMCAH B HECKOJIBKO CpoK. Ta-
KHE pa3elIeHNs] Ha HECKOIIBKO CTPOK MOXKHO 9aCTO YBUAETH, €CIIH ONEPATOpP ATHHHBINA U MO-
JKET, HaIIPUMeED, BBINTH 3a IPEAEibl KpaHa.

while (i <= number) {

// here will be the check algorithm
}
printf ("Number %d is%$s prime",
number,
(dividers == 2) 2 "" : " not"
) i
Urak, 4to OyneT mMpOMCXOIUTh Ha KaKIOH uTepanuu nukia? Mel OymeM mpoBepsATh ACTHUT-
Cd JIN BBCI[éHHOC IMOJIB30BATEJIEM YUCJIO HA TCKYHICC 3HAYCHUE UTCpaTopa. Ecan ocrartok ot
JCJICHHUA UCXOJHOI'O YHCiia HA TeKyHII/Iﬁ JACIUTENb PaBE€H HYJIIO, TO MBI YBEJIUMINM CUECTIUK KO-
JIMYECTBA LECJIOYUCICHHBIX Z[eJ'IPITeJ'ICﬁ JJIA JaHHOI'O YHuCJia. Temo HUKJIa TPUMET CJ'IC,I[y}OH.II/Iﬁ
BU]I:
if (number++ % i == 0) {
dividers++;
} else {

continue;

}
if (dividers == 3)

break;
Ecnu xonmn4yecTBO LEI0YUCIIEHHBIX AeIUTENel HE U3MEHWIOCh, TO Mbl IPEKPATUM TEKYIIYIO
WTEpaIMIO LMKJIA TIPU TOMOIIU KIF0YeBOro cioBa continue. Kak mbl 3Haem, omneparop
continue mepenact ynpasJI€HUE B JIOTMYECKYI0 KOHCTPYKLMIO LIUKJIA, 3aCTaBUB [IPOrPaM-

MY IPOMTHOPUPOBAThH BCE AJIbHEHIINE HHCTPYKIUK B paMKax TeKyIeil urepanuu. Eciu xo-

JIUYECTBO IEJOYMCIICHHBIX JeNuTeNneil JOCTUTHeT TpEX, 4To OyneT O03HadaTh HELEeNneco00-
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PAa3HOCTH ,Z[aJ'IBHGfIH.IPIX BLIQHCHCHHﬁ, MbI PA30pPBEM HHUKJI IPU HNOMOIIHN KIHOYCBOIO CJIOBA

break. U nomHbli NOIyYHBIIMACS KO IPHIIOKEHUS OyIeT Takoi:

stdio.h>

main (int argc, char *argv([]) {
int number;

int dividers = 0, 1 = 1;
printf ("Enter number: ");
scanf ("%d", &number);

while (i <= number) {

if (number++ % i == 0) {
dividers++;

} else {
continue;

}

if (dividers == 3)
break;

}

printf ("Number %d is%s prime",
number,
(dividers == 2) 2?2 "" : " not"

)

EcTecTBeHHO, MOBTOPHMCS, 3TOT KOJl MOXKHO ONTHUMHU3HUPOBATh 110 MHOXKECTBY HallpaBlICHUH,
KaK MHHHMYM, COKPaTHB KaK KOJIMYECTBO ITPOBEPOK, TAK M I'PAHUIIBI TPOBEPOK (HET CMbICITA
IIPOBEPSTH uncia Oospiie, 4eM v number). JIOTOMTHUTETFHO MOXKHO HE ITPOBEPSTH YETHEIE

YHUClia, HapUuMep.

$ ./program

Enter number: 2
Number 2 is not prime
$ ./program

Enter number: 7
Number 7 is prime

$ ./program

Enter number: 457
Number 457 is prime
$ ./program

Enter number: 1457

Number 1457 is not prime
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6.4 MHuoxecTBeHHBbIH BbIOOp switch () {}

[pumuio Bpemst moroBOpUTH 00 ortepaTope MHOKECTBEHHOTO BBIOOpa switch () { }. Tem
Gornee, 4TO Temepb Mbl O0NaaeM BCEMU HEOOXOIMMBIMHU ISl 3TOro 3HaHWsAMH. Oneparop
MHO)KECTBEHHOTO BHIOOpA MCIIOJIB3YETCsl KOTZIa MBI XOTUM OIKCATh JACHCTBUS Il KAKOTO-TO
OTPaHUYEHHOTO KOJMYeCcTBa ycioBHil. B oTnnuue ot oneparopa if (), KOTOPBIM MOXET UC-

TOJIB30BATBHCA TAKIKE U UIA IIPOBCPKU AUAITa30HOB 3HAYCHUH.

DTO0 HE COBCEM TOYHO, TOTOMY 4TO switch () { } B sa3bike C TOXE MOXKET HCIIOJIb30-
BaThCs AJIs1 IPOBEPKU IUANIA30HOB 3HAYEHUM, HO 3TO JOBOJIBHO PEIKO IIPUMEHSETCH,
a B C++ U JOpyrux s3bpIKaX MOXET BOBCE He paboTarh. He cToWT myrarhesi, yBUICB

case 5 ... 50: 3TO KaK pa3 NpoBepKa Avana3zoHa LEJOYUCIEHHbIX 3HAUCHUU

oT 5 10 50 BKIFOUUTEIBHO.

VY1006CcTBO NMPUMEHEHHs TOr0 WM MHOTO OIeparopa, €CTECTBEHHO, 3aBUCUT OT 3aaadu. [lo-
BOJIFHO Ba)KHBIM OTpaHUYEHUEM onieparopa switch () Bs3sike C ABIsETCA TO, 9TO OH YMEET
paboTarh TOIBKO C IIEIbIMU YucaaMu. [l1s mpuMepa, HaluIeM CBOi COOCTBEHHbIH MalleHb-
KM KanbKyssitop. Cpasy IPEAIoNoXKHM, YTO KaJbKYISITOPOM OyleT Mojb30BaThcs BHUMa-
TENBHBINM YEJIOBEK, KOTOPHIH MOHUMAET, YTO apupMeTHYECKHE AEHCTBUSI MOXKHO COBEpIIaTh
TOJIBKO C YHCJIAMHU, U YMHOXKaTh CTPOKH MJIM CUMBOJIBI - HE TIOJTY4YHUTCS.

3aBenieM B HaIleH ITporpamMMe nepeMeHHsle Thna £1loat, KoTopsle OyIyT XpaHHUTh OIle-
paHIpBI — YHCIIa HAJl KOTOPBIMU OyIyT IPOU3BOAMThCA AeiicTBusl. M mepemenHyto Tnna char
JUId XpaHeHus omneparuy. CIipocUM y HOIb30BaTes, KaKiue YUClia OH XO04YeT MOCUUTATh, IS
9TOTO HWCHOJNB3YeM YK€ NMPHUBBIYHYIO HaM CBs3KY printf () ;/scanf () ;. [Jamee, Takum
e 00pa3oM IPeUIoKHM IT0JIb30BATEII0 BBECTH JICHCTBHE, IEHCTBHE MBI 3aKOJIPYEM B BHIE

yuCel:
e 1 — cioxeHHe;
e 2 — BBIUHMTAHUE;
* 3 — yMHOXEHHE
e 4 — fneneHue.

3)ICCB BCTYyHacT B CUIIY TOT QJaKT, YTO Ha HOJIb ACJIUTH HEJIB3s, IIOOTOMY HaM HYKHO HE J1aTb
TIOJIB30BATCII0 BBECTU B Ka4€CTBC BTOPOTO OICpaHaa "0", eciii B Ka4E€CTBE oreparopa oH

BI)I6paJ'I JACIICHUC. KOHC‘IHO, 9TO MOXXHO OCTaBUTh Ha YCMOTPCHHUEC IMOJIb30BATCIIsI, HO MbI, KaK
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CO3HATENIbHbIE IPOIPAaMMHUCTHI, HE JaJIMM T0JIb30BATENI0 B apu(hMETHUECKOM TIOPBIBE CIIO-
Marhb Hairy nporpammy. CoBepIIEHHO 04€BH/IHO, YTO IIPOCTO CKOITMPOBATh BBOA Oy/IeT HENpa-
BUJIBHBIM JieWcTBUEM. J{JIs TOTO 4TOOBI HE 1aTh MOJIH30BATENIO CAeIaTh HENPABUIIbHBIN BBOJ
BBEZIEM B IIPOPAMMY yCIIOBHE: €CJIH IOJIb30BATENb BBIOpAI IETICHUE, NCTIONb3Ys IUKI do  { }
while () ; GyaeM npocHTh €TO BBECTH BTOPOH ONEpaH i OLINYHBII OT HyJIs, a €CIH BHIOpaH-
HBII Oneparop He SBISeTCs AENEeHUEM, TO MIPOCTO MONPOCUM IOIB30BaTENsl BBECTH BTOPOE

YHUCII0, 0€3 TPOBEPOK U TTOBTOPEHUH.

if (operator == 4) {
do {
printf ("/nEnter second operand: ");
scanf ("$f", &second);
} while (second == 0);
} else {

printf ("/nEnter second operand: ");

scanf ("%f", &second);

Ecmu MBI BOocmonbp3yeMcsl HAIMUMHE 3HAHMSIMA Ha TEKYIIHM MOMEHT, TO MBI HAIWIIEM IPH-
MEpPHO cJeyIollee: eCIM ONepaTop paBeH eAWHHIE, TO JeNaTh 3TO, B MPOTHBHOM CIydae,
€CJIM OTIepaTop PaBeH ABYM, TO JEJIaTh BOT 3TO, M TaK Jajiee, OMMCHIBAIN ObI BCE BOSMOXHEIE

JEHCTBHUS YCIOBHBIMHU orieparopamu. Ilomyunscs Obl BeCbMa rPOMO3IKHH KOI.

if (operator == 1) {
/]

} else if (operator == 2) {
/e

}

/).

Ho xopor1mast HOBOCTB B TOM, UTO CYIIIECTBYET ropaso 6osee ynoOHsbIi onepatop switch () {}.
Bocnonb3yemcst 1M OTHOCUTENBHO IEPEMEHHOM operator. Pazaenum aeiicTBus oneparopa

switch () {} Ha HECKOJBKO TaK Ha3bIBAEMBIX KeliCO8.

switch (operator) {
case 1:

result = first + second;
case 2:

result = first - second;
case 3:

result = first * second;
case 4:

result = first / second;
default:

printf ("Unknown operator\n");
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Omneparop switch () { } mocnenoBarenbHO MPOBEPUT BXOASILYIO IEPEMEHHYIO HA COOTBET-
CTBHUE OMMCAHHBIM B Kelicax 3HaueHUsX. B ciyuae, eciu 3HaYeHHe COBMNAAET, OyleT BBITION-
HeH OJI0K Koja 110 omeparopa break;, ecliu ke 3HaUCHUE NMEPEMEHHON He COBMANET HU C

OITHUM W3 ONFCAHHBIN B KelicaX, BRITIOJHUATCS OJIOK IO yMordaHuio default.

BaxHO MOMHHUTB, 4TO B CiTydae OTCYTCTBUS BHYTPH Case oneparopa break; , mpo-
rpamMMa Oy/ieT BBIIOJIHSATD ITOCIEYIOIINE KeHChl, IOKa He Hala€T break; uim mno-

Ka HE 3aKOHUYUTCA KOHCTPYKIMSA switch () {}, To ecTh OKa HEe BCTPETUTCS €€ 3a-

KpBIBatommas purypHasi CKoOKa.

B keiicax Mbl onuieM nprcBavBaHUeE pe3ylibTaTra B IEPEMEHHYIO result, a Mmocie BhIXoaa
u3 switch () {} - BBIBOJ pe3ysbTara B KOHCOIb. KeficoM 1Mo yMom4anuio OyeT BHIBOII ITOJTb-
30BaTeN0 COOOIIECHUS 0 HEBOZMOKHOCTH PACIIO3HATH orepaTop. Tak moirydaercs, 4To axe
€CJIM Mbl BBEJIM HEM3BECTHBIN ONEPaTop, NporpaMma MonbITaeTCsl BHIBECTH B KOHCOJIb PE3YJib-
Tart, yTo Henmpuemiemo. [loaTomy kelic Mo yMo4aHUIO JOJKEH COIEpKaTh TAKKE U OTIEpaTop
return 1; BBIHYXIAIOUUH MPOTrpaMMy 3KCTPEHHO 3aBEPIIUTHCS C KomoM omuOku 1. I1o-

JIy4UTCSl TAKOM KOZA:

int main (int argc, char *argv[]) {
float first;
float second;
float result;

int operator;

printf ("Enter first operand: ");
scanf ("$f", &first);
printf ("/nEnter 1 for (+), 2 for (=), 3 for (*), 4 for (/): ");
scanf ("%d", &operator);
if (operator == 4) {
do {
printf ("/nEnter second operand: ");
scanf ("%f", &second);
} while (second == 0);
} else {
printf ("/nEnter second operand: ");
scanf ("%f", &second);
}
switch (operator) {

case 1:
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result = first + second;
break;

case 2:
result = first - second;
break;

case 3:
result = first * second;
break;

case 4:
result = first / second;
break;

default:
printf ("Unknown operator\n");

return 1;

printf ("Result is: %f \n", result);

return 0;

3arycTUB ONMCAHHBIM HAMM KaJbKYIATOp, yoeauMes uTo Bce paboTaeT. CRIMUTHpYEM Hepa-
JVMBOTO TIOJIB30BATEIIsl M HECKOJIBKO pa3 MonpoOyeM BBECTHU IPH UCTIOIb30BAHUHU YETBEPTOTO

oneparopa I_II/I(I)py HOJIb, IpOrpaMMa €CTCCTBCHHO HE JAaCT HaAM 3TOI0 CACJIaTh.

$ ./program

Enter first operand: 10

Enter 1 for (+), 2 for (=), 3 for (*), 4 for (/): 4
Enter second operand: O

Enter second operand: O

Enter second operand: O

Enter second operand: 3

Result is: 3.333333

$ ./program

Enter first operand: 10

Enter 1 for (+), 2 for (-), 3 for (*), 4 for (/): 5
Unknown operator

$

Ha ocnoBe 3toro KOoJga MOXXHO OITMChIBATb r00kIE BUAbI MCHIO, OIMUCATb MOBEACHUC IIPO-
TrpaMM, KOTOPBIC JOJLKHBI OIMUPATHCA Ha MOJy4Ya€MbI€ M3BHEC KOMAaH/IbI WJIM OIMMUCHLIBATH KO-

HCYHBIC aBTOMAThI.

46



7 D®OyHKIUH

7.1 Ilonsitne pyHKI UM, IAPAMETPbI M APTYMEHThI

@yHknus - 370 Takas 000coOIeHHas YacTh KO/la, KOTOPYI0O MOXKHO BBIIIOJHSATH JIF000€
KOJIMYECTBO pa3. Y (yHKIMH 00s3aTelIbHO B TAKOM ITOPSIKE JIOJDKHBI OBITh ONHMCAHBI: THII
BO3BPAIAEMOT0 3HAYEHHMs1, HA3BaHHE, TAPAMETPhI M TAK Ha3bIBAEMOE TEJI0, TO €CTh COOCTBEH-
HO HUCIIONHAEMbIH Kol PaccMoTpum Oostee aetanpHO GyHKIMIO int main (int argc,
char *argv[]):int -3T0 mun 6éozepawyaemozo 3Hauenus, TO €CTb Ha TOM MECTE, OTKYZa
OyneT BbI3BaHa 3Ta (DYHKINS, B pe3ysbrare e€ paboThl 10 BBIOIHEHUH ONlepaTopa return;,
MIOSIBUTCS HEKOE 11eJI0e Yncio. Bo3Bpammaemble 3Ha4€HNST MOTYT OBITh TFO0BIX THIIOB. B ciry-
Yae ke Korna (QyHKIHS He JJOJDKHA BO3BpAIllaTh Pe3y/bTaT CBOEH pabOThI, MM HUKaKOro BO3-
Bpall[aeMOro pe3yibTara He MPeAIonaraercs, yka3sBaeTcsl KIIIo4eBoe CJIoBO void (aHDI. -
mycroTta). To ecTh Ha MecTe BbI30Ba (PyHKIIMHU B pe3ynbTare e€ BHINOJHEHHS HUYEro He Mo-
seuTcs. Oneparop return; o0s3areneH it He-void GpyHKOni, a B void (yHKIUIX MOXKET
MIPUCYTCTBOBAaTh MJIM HET, HO HUKOTA HE CONEPKUT BO3BPAIIAEMOT0 3HAYECHUs. main - 3To
Hazeanue Gynkyuu. PyHKIMS UIMEHHO C TAKMM Ha3BaHHEM, HAITMCAHHBIM C MaJICHbKOH OyK-
BBI, BCEIJIA ABJISIETCA TOUKOi BXoa B mporpammy (R.2). Onepauyonsas cucTeMa HieT HMeH-

HO 3Ty (YHKIHNIO, KOT/Ia TTOy9aeT KOMaH/Ty Ha BBIIIOJTHEHHE TPOTPAMMBI.

HasBanus QyHKIUM B paMKax OXHOH NMPOTrpaMMbl HE JOJDKHBI IIOBTOPATHCS U HE

JOJI’KHbI HQUMHATbCA C HI/I(i)p HJIA CTICHCUMBOJIOB, TAKXKEC, KaK U Ha3BaHU IIEPEMEH-

ubix (R.1]) HuKakux Ipyrux orpaHuueHHil Ha Ha3BaHKE DYHKIIHIT HE HAKIIAIBIBACTCA.

KoHcTpyKIMs B KPYDIIBIX CKOOKax (int argc, char *argv([]) -3To napamempul QyHK-
yuu. ITapameTpsl QYHKIMH - ITO TAKUE IIEPEMEHHBIE, KOTOPBIE CO3AaI0TCS ITPH BBI30BE (DYHK-
LIUH U CYIIECTBYIOT TOJIbKO BHYTpH He€. C MX MOMOIIBIO MOXKHO ITepesiaTh B (PYHKIHIO KaKue-
TO apryMEHTBHI ¥ HCXO/IHBIC IaHHBIE 111 paboThl. [lapaMeTpsl nuIIyTCs B KPYIIIBIX CKOOKax
cpa3y nocie Ha3BaHHs QpyHKIUH. B cirydae ecim GpyHKIUS HE IPUHUMAET TapaMeTpoB HEOO-
XOIUMO TIOCTaBHUTH IIOCIIE HAa3BaHUS IyCThIe KpyTiible ckoOKU. Bech koa, comepxamnuiics B
(GuUrypHBIX CKOOKaX IMOCIE ITapaMeTpoB (GYHKITUH HA3BIBACTCS menom (yHKyuu. ITO Te olle-
paropbl U KOMaH/Ibl, KOTOpBIE OyAyT HOCIIEI0BATEIbHO BBHIIIOJIHEHBI IIPH BBI30BE (YHKIIHH.
B tene QyHKIMM MBI MOKEM BBI3BIBATh Apyrue (yHKINU, HO HUKOTJA He MOYKeM Co3/1a-
BaTh B Teje pyHKUuM Apyrue pyHkuum. Hukakux Ipyrux orpaHuyeHHUl Ha HanucaHUe

TC1a (I)yHKI_lI/II/I S3BIK HC HAKJIaAbIBACT.

TunBosBpamaeMmoro3Hauenusa lVvsa (COMCOKAPIYMEHTOB)

{
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TesnodyHKUMUMU

return BosBpallaeMoe3HadeHUe;

Hanee npuBenéM HeOOMbBIION MPUMEp, KOTOPBIH MPU3BaH MPOAEMOHCTPUPOBATH, KAK BBILIIS-
JIIT TIpOCTelIIee obvasnenue u onucnanue Qynkuuii (function declaration and definition).
void somefunction() { // <-- this is a function

printf ("some function\n");

// some useful things

int anotherFunction () {
printf ("another function\n");
// more useful things happened

return 10;

int main (int argc, const char* argvl[]) {
printf ("main function\n");
// more useful things
somefunction() ; // <-- this is invocation
int x = anotherFunction();
printf ("x = %d\n", 10);

return 0;

Tak, Ha TpUHAAIATON CTPOKE KOZA BBIIIE MBI BUANM, YTO BepHYBLIeecsl N3 QYHKINH, 00b-

SIBIICHHOM HA MATOU CTPOKE IIeJoe Yuciio 10 OyaeT mMpUCBOCHO EPEMEHHON X.

$ ./program

main function
some function
another function
x = 10

$

OyHKIUY MPUHATO pa3fessITh Ha MPOBEPSAIOIINE, CIMTAIONINE U BBIBOAAIINE, U KaXIas U3
BBIIIICONMCAHHBIX (DYHKIMH HE I0JKHA HECTH AOTOIHUTEILHON HArpy3KH. To ecTh, PyHKIHA
HE JJOJDKHA 3HATh OTKY/A B IIPOrpaMMe TOSIBIIINCH € TapaMeTpebl, U re Oy/leT NCIIOIb30BaH
pe3ynbrar e€ padbotsl. To ecTh caM s3bIK TAKUX OTpaHUUYCHUIT HE HAKJIaAbIBaeT, HO TAKOH MO/

X0 K HarrcaHuio QpyHKIHI JiefaeT uX 3HaYUTeIbHO Oosiee TMOKUMHU 1 8T UM BO3MOYKHOCTD
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)

OBITH MEPEUCIIOIb30BaHHBIMH. bes MNPUMEHCHU TAKOI'0 IOAX0Ja ObLIO ObI HEBO3MOKHO ITH-

carb abcTpakTHbIe OMOIMoTeKH U HpeHMBOPKH.

IMapameTpsl GYHKIUHA - 3TO TE MEPEMEHHbBIC, KOTOPBIC YKA3bIBAIOTCS B KPYIIIBIX
CKOOKax IpH ONpeae/iCHUH WK onucanuu GpyHkimy. [Tapamerpsl QYHKIIUH CyIiie-
CTBYIOT KaK JIOKQJIbHbIC TIEPEMEHHBIE B KOJIOBOM OJI0Ke Tena (PyHKIHH. APryMeHThI

(l)yHKIII/lI/l - 9TO TC 3HAUYCHHUS NCPEMCHHbBIX HUJIA JIMTCPATIOB, KOTOPLIC YKA3bIBAOTCA

B KPYIVIBIX CKOOKAX MpPH BBIXOBE (DYHKIIHH.

Jnst mprMepa onumeM (GyHKITHIO, CYMMHPYFOLIYIO ABa YHCIA. J[JIs TpOCTOTHI, B KaIeCTBE ap-
TYMEHTOB OHa OyZeT MPHHUMATH LIeJIbIe YMCIIa U BO3BpAIaTh IEIOYHCIEHHbIH pe3yipTar. O0-
paruTe BHUMaHue 4TO (DYHKIMS HE «3HAET» OTKY/Ia B3SUTUCH OTH YHCIIA, MBI MOXKEM UX IPOYH-
TaTh U3 KOHCOJIM, MOXKEM 3a/1aTh B BH/I€ KOHCTAHT WJIH IOJTyYUTh B Pe3yJbTaTe paboThl KaKoii-
TO pyro GpyHKIMU. BHyTpn QyHKImm int main (int argc, char *argv([]) MBI
BBI3BIBAEM Hally QyHKIOWIO sum (int x, int y) CyMMupYIOLIyIO Ba YMCiia U epenaéM
B KaueCTBE apIryMEHTOB 3TU YKCIIA.

int sum(int x, int y) {

int result = x + y;

return result;

int main (int argc, const char* argv[]) {

int a;

scanf ("3d", &a);

int x = sum(50, a);
printf ("x = %d\n", 10);
return 0;

O6paTnTe BHHUMAHHUEC, YTO B KAUECTBE aPryMCHTOB MbI MOKEM IIEPEIABATh KOHCTAHTHBIC 3HA-
YCHMSA, a TaKXKE IMEPEMECHHBIC. 3HaueHus TMEPEMEHHBIX MBI MOXXEM IIOJIYUYUTH HAIIPUMEP U3

KOHCOJIH, JIN0O B PE3yJIbTaTe BBHIIIOIHEHUS KaKOi-HUOYAb APYyTroi (QyHKIHH.

$ ./program
x = 110
$

Kaxk y»e ObLIO CKa3aHO, ITapaMeTphl - ITO MEPEMEHHbIC, KOTOPhIE XPaHAT B ce0e HEKOTOPbIE
HavyabHbIC 3HAYCHUs BbI30Ba (pyHKIMH. [TapaMeTpu3aiiusi mo3BOISET UCIIONb30BATh OIHHU U
Te Jke (PYHKIIUM C Pa3HBIMH MCXOMHBIMU JaHHBIMU. [IPUITISIUMCS TIOBHUMATEIbHEE K XOPO-

110 3HaKOMOHW HaM QyHKIMK printf () ;. CTpoka, KOTOPYIO MbI ITUILIEM B KPYIJIBIX CKOOKaX
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B JIBOMHBIX KaBBIYKaxX - 3TO apryMeHT (GyHKIUH. To ecTb Mbl 3HaeM, 4TO (PyHKIHS ymeeT
BBIBOJIUTH HA 3KPaH CTPOKHU, KAK UIMEHHO - HaM HeT JieJla, & KaKue UMEHHO CTPOKU - MBI yKa-
3bIBaEM B KauecTBe apryMenTa. @ynkuus printf () ; npumeuarenbHa eLe U TeM, UTO OHa
MOXET IPUHIMATh B ce0s HEPUKCHPOBAHHOE KOJIMYECTBO apryMeHToB. OnmcaHue paboThI
TakuX (YHKIWH, a Takke X HANMCAHWE BBIXOAWT JAJICKO 3a IPEEIbl OCHOB S3bIKA, HAM
Ba)XHO MOMHHUTB YTO MBI MOKEM 3TO MCIIONB30BaTh. B aprymenrte ¢pyHkuuu printf () Msl
MOYKEM HaITHCATh 3allOJTHUTENb COOTBETCTBYIOIIETO THIIA 1, HAIIPUMEP, BBI3BATh HAIly (QYHK-

U0 sum.

7.2 Odopmienue pynkuuii. Pepakropunr xoga

Teneps MBI 6€3 TIpoOIIeM MoXeM 0(OPMHUTH yKe CYIIECTBYIOIIHNE Y HAaC IPOTPaMMEI B BU-
ne pyukuuii. Hanmpumep, opopmum B Bujie GyHKIIUH IPOrPaMMy IPOBEPKU IPOCTOTHI YHUCIIA.
Juist 3Toro omuieM (pyHKIIHIO KOTOpast BO3BpAIIaeT [EJI0e YUCIIO0, Ha30BeM e¢ isPrime (),
B KayecTBe MapaMerpa oHa OyJeT NpUHUMATh LIEJI0e YKHCII0, Ha30BeM ero number. Haiinem
B NpeIbIAYIHNX pasaenax (crp. B2) mporpamMmy ompeseseHus IPOCTOTHI YHC/IA U CKOTAPYEM

B TeNo (hYyHKIIUH.
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8 VYkazareim

9 MaccuBbl

10

11

12

13

14

15

Maccusbi 2
Maccusbi 3
Crpoknu
CTpyKTYyphI
Dailiibl

Pacnpenenenune namsatu
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