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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):



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;

3anycKk KOMIWJISAIMA U UCHOJHEHNe MPOrpaMMbl B 3aBUCHMOCTH OT BBEIOPAaHHOTO WH-
ctpymenTapust 1 OC npouecc KOMIWISIIKY (TPAHCIALNHI) U 3aIlyCKa IPOrpaMMbl Ha UCTION-
HEHHE MOXKET HE3HAYUTENIFHO OTIIMYAThCS, Jajiee OyayT MPUBEICHBI HECKOIBKO BApHAHTOB.
EcrecTBeHHO, YTO HE HY>KHO BBIIOJIHATE MX BCE, a CIEAYET BHIOPATH OJMH, KOTOPBIA cpado-

TaeT UMEHHO ¢ Bammm Habopom nHCTpyMeHTOB. TpaHCHsaust (KOMIMIISLINS ):

clang -o program program.c
(mnm) gcc -0 program program.c

3armyck Oyaet om4arbes TOIbKO 11t Windows (CHMMBOJIaMH Jojutapa U yIIIOBOH CKOOKH
0003HaYeHbl NPUIIANICHUS UNiX-TEPMUHATA U KOMAaHJIHON CTPOKH Windows, COOTBETCTBEH-
HO):

non-windows $ ./program
windows > .\program.exe

Janee B TekcTe B LEISIX JEMOHCTpALUK OyIeT HCHONB30BaThCsl 3allyCK B CTHIIE Non-
windows, a Takxe, OyIeT OIMyCKaThCs JEMOHCTpAITUs dTara KOMIWISIIAHA (KpoMe CITydaes,

Kora caM npouecc KOMIUJIINN OTJ'II/I‘IaeTCﬂ).

2.2 labnoH mporpamMmbl

Kak u mporpamMmsl Ha JTF000M IpyTOM sI3BIKE, IPOTpaMMEI Ha si3bike C MMEIoT psia 00s13a-
TEJBHBIX JIEMEHTOB, TAK)KE Ha3bIBACMBIX MIA0JIOHOM MPOTPaMMBL. PacCMOTpHM 3TH 31eMeH-
ThI OJIPOOHEE HA MPUMEPE TOJIBKO YTO HAMMCAHHOW MEPBOM MPOTrPaMMBI (). Hexotopsie,
HEe3HAYUTEJbHBIC aCIeKTHI, OyAyT pacCCMOTPEHBI Cpa3y H MTOJHOCTHIO, KOMMEHTAPHH, HAIIPH-
Mep, HO HEKOTOpBIE OyIyT pacCMOTPEHBI TOBEPXHOCTHO, TIOCKOIBKY SIBIISIOTCS MACIITaOHBI-
MU, CJIOKHBIMU JJIs IOHUMaHUsI (pyHJaMEHTaIbHBIMA MEXaHU3MaMH S3bIKa, KOTOPBIM OYIyT

TIOCBALICHBI LEJIBIC CTICHHUAIBHBIC pa3/iCIbl.



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 HBOﬁHBIX 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 MUCATh TEKCT Ha OJHOM CTpOKe, He IepexoAs Ha HoBy!o. M HakoHen \ O cooOmmaer
KOMITMJIATOPY YTO CTPOKA 3aKOHUYMIIACK. J{aske eclii y Hac eCTh elle KaKue-TO CHMBOJIBI 10 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");

3amyCcTUB MPOrpaMMy MbI MOKEM YOETUTHCS, UTO BCE paboTaeT Tak, KaK MbI OMUCATH B
TEKCTEe: CHaJaIa HIET IPUBETCTBHE MUPY, Ha HOBOH CTPOKE COOOIIEHHE O TOM, YTO 3TO HOBAs
CTpOKa, Jajice Ha TOH e CTPOKe (BeIb MBI HE TICPEXOIMIN Ha HOBYIO) IEMOHCTpAIH Ipodesia
U cuMBoJia Ta0ymsiiuu. Ha mociieTHuX AByX CTPOKax MPOMCXOIUT AEMOHCTPAIIUS 0OpaTHOTO

cJdiia 1 TCpMUHAHTa, BUAHO, YTO OCTATOK CTPOKH HE OBLI BBIBCJICH Ha SKpaH.

$ ./program

Hello, World!

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

This is terminant

$

3anoJIHUTENb  3TO TAKXKE CIIeUalbHas MOCIeI0BaTeIbHOCTh, HO OHA TOBOPUT KOMITUJISITO-
Py, YTO Ha MECTO ATOH MOCIEIOBATEILHOCTH HEOOXOAMMO BCTABUTh HEKHI apryMEeHT, KOTO-
PBIi OyZIeT repegat Mocie CTPOKH, Yepes 3aIsTyI0, TPH BBI30BE NTaHHOH pyHKIMA printf () ;.

3aIroIHUTeIh HAYMHACTCS CO 3HaKa MMpoIEeHTa U 0003HaYaeT THI BCTaBIsIEMOI HepCMGHHOﬁ.
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* %% - CUMBOJ IIPOLICHTA;

.
o\

i (%d) - mensie yucna (integer, decimal);

.
o

1d (%$11i) — uemsle uncna (long int);

* s - IS BBIBOJA CTPOK;

* $C — JJIA BBEIBOJIa CHMBOJIOB;

* %p - A BBIBOJA yKa3areseu;

e $f — JI71 BEIBOJIA YHCEI C TIIaBaIOIICH TOUKOM;

* $1f — st BBIBOJA YKCEI C TUIABAOIIEH TOUKON YIBOCHHON TOUHOCTH;
* $x (%X) - 6e33HAKOBOE [IENOE B MIECTHAAATCPHUIHOM BHJIE.

Kak BuiHO, CyIIECTBYIOT 3allOTHUTENH AJISl BCEX OCHOBHBIX THIIOB JJAaHHBIX U JUIS 3KpPaHUPO-
BaHMS CaMOTO CHMBOJIA Hayaa 3arloJHUTEI. 3allOTHUTENIN MOXKHO U HY’KHO KOMOMHHPOBAThH
B CTPOKAX KaK MEXIy cOOOH, TaKk M ¢ 9KPaHHPOBAHHBIMH ITOCIIEJOBATEILHOCTAMI. YMEHHUE
paboTarh ¢ 3arOJIHUTEISIMHI IPUTOANTCS HE TOJIBKO B KOHCOJIU, HO M TIPH ()OPMHUPOBAHHH JIO-

KaJIN30BaHHBIX COOGHIeHPIﬁ B 00JI€€E CIIOKHBIX MMPUIIOKCHHUAX, B TOM YUCJIC HA APYTUX A3BIKAX.

int a = 50;

printf ("%d\n", a);

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

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

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

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

Tak mepBeIii orepaTop BBIBEIET IIPOCTO YMCIIO. BTOPOif 3TO e 4Kcio, HO OCTaBHB JUIA
ero oToOpakeHHMs MSATh NPOOETIBHBIX CUMBOJIOB (JIBa OKaXyTCs 3aHATHI pa3psiiamu uncia 50,
1 emé TpU OCTaHyTCS CBOOOIHBIMM, CJI€Ba OT Yucia). TpeTwii oneparop hopMaTHPOBaHHO-
TO BBIBOJIA BIMIIET YMCIIO B IISTh OTOOPa’KaEMBIX CHMBOJIOB, HO 3aIIOJIHUT IIYCTOTY HYJISIMH
(3armuch ¢ TUIMPYIOIUMHY HYJsIMH, leading zeroes). UeTBEPTHII OCYIIECTBUT BBIBOJL YHCIIA C
IUIaBAOLICH TOYKOM, OrPaHUYUB APOOHYIO YacTh JBYMsl OTOOpaKaeMbIMU CHMBOJIAMH, MPH
9TOM Ba)KHO, YTO HE NMPOU30HAET MaTEMAaTUIECKOTO OKPYIVIEHHS, CHMBOJIBI IPOCTO HE OTOO-
passTcsi, Takoe 0TOOPa)KCHNE YacTO MCIIONb3yETCs IS IEMOHCTPALMN ICHEKHBIX 3HAUYCHUH
B JIOJIapax M LeHTax, pyOossix U konelkax, u np. [locienHuii sxe oneparop BBIBEAET Ha SKpaH

HaJIKCh, THPOPMHPYIOIIYIO O TOM, YTO 3aroHUTeNH - 310 50% dopmarupoBanus:
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$ ./program
50
50
00050
5.12
Placeholders are " 50%" of formatting

$

Juns 3anonaureneil $d, $1i, $£ 4acTO UCHOIB3YIOTCS AONOJHUTENIbHbIE IAPAMETPBIL, Ta-
KM€ KaK KOJMYECTBO 3HAKOB IOCIE 3aIATOM, HAPUMED, % . 2f MIM MUHHMAJIBHOE KOJINYe-
CTBO 3HAKOB JUIsl OTOOpaXXeHHs Iieoro yncia $5d. Takxke B mons3y omneparopa Gopmarnpo-
BAaHHOTO BBIBOZIA TOBOPUT TOT (aKT, 4To, Harpumep, B C++ cTaHIapTHBINA BBIBOA B KOHCOJIb
OCYIIIECTBIIETCS ¢ IOMOIIBIO KOMaHABl std: : cout, KOTopas He nojaepxuBaia Gpopmaru-

pOBaHHE CTPOK BILIOTH JI0 PUHATHUS cTanmapra C++20.

3.2 ®opMaTUpPOBAHHBbII BBO/

HOFOBOpI/IB O BBIBO/ZIC B KOHCOJIb HCJIB3A HE CKa3aTh O ITOJIb30BATCIILCKOM BBOAC JaHHBIX.
O,HI/IH M3 CI0CO0O0B IOJIB30BATEILCKOTO BBOJJa JAHHBIX B IPOrpaMmy - 3TO HUCIIOJIb30BaHUC

¢yuxumu scanf () ;. [Ipeanoxum nonb30BaTeTio BBECTH HEKOTOPOE YUCIIO:

int input;
printf ("Please, enter a number: ");
scanf ("%d", &input);

Oynukius scanf () ; — 310 QyHKIMA HopMaTHPOBaHHOTO BBOAA. [IpuHIHMT €€ paboTh
OY€Hb MOXOXK Ha NMPHUHIOMM padoThl GyHKIMU printf () ; B HBOWHBIX KaBbIYKax MBI yKa-
3BIBAEM B BUJIE 3aMOTHUTEIIS TUIl IEPEMEHHOM, KOTOPYIO OXKUAAEM OT MOJIb30BaTels, a B Ka-
YECTBE JONOIHUTEIBHOIO apryMEHTa YKa3bIBaEM apec TOU NIEPEMEHHOI, B KOTOPYIO XOTUM
3amucarh BBEIEHHBIE OIb30BaTeNeM AaHHbIe. [lomydaercs mpouecc MpsiMo MPOTUBOMOI0XK-
HBIH BBIBOMY. B 3TOH ()yHKIMH MOXXHO HCIIONB30BAaTh BCE TE XK€ 3AIOJHHUTEINH, YTO U TPH
BBIBOJIE, [I09TOMY I10JIb30BaTEIb MOXKET BBECTH KaK LICJIBIC YUCIIA, TAK U CUMBOJIbL, CTPOKU U

quciia ¢ MIaBarolied TOYKOMH.

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

BBIBeI[eM B KOHCOJIb U3BMEHEHHOE qHCIIo, BBEJIEHHOE II0JIB30BATCIIEM, 4TOOBI YAOCTOBEPUTH-

Cs, 4TO BCE pa60TaeT. B pe3yibTaTe 3alyCKa HporpaMMbl, KOHCOJIb 3aCTBIHCT B OKUJAAaHUU
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IIOJIB30BAaTCIBCKOI'O BBO/JA. Ilomp30oBarens COO6H.[aeT KOHCOJIN (TCpMI/IHaJ'Iy OHepaHHOHHOﬁ

CI/ICTCMLI) 00 OKOHYAHHH BBO/Ia HAXKaTUEM KJIaBUILIM Enter:

$ ./program

Please, enter a number: 50

You entered 50, let's double it: 100
$

q)yHKHI/IH (bOpMaTPIpOBaHHOI‘O BBO/1a MO3BOJIACT HE TOJILKO IPUBOANUTDH II0JIb30BaTEILCKUI
BBO/T K HY’>KHOMY THUITY JaHHBIX, HO U CUUTHIBATH PA3HBIC CJIOKHBIC ITOJIb30BATCIILCKUE BBO/IbI

13 MHOXECTBA NIEPEMEHHBIX, paSZIeHéHHBIX CHMBOJIaMH.
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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

TIOCIEAYIOIUX pa3aeiioB.
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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 Tumn BermecTBEHHOTO YHcia ¢ IUTaBarome 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

1: OcHOBHBIE THIIOBI TaHHBIX B sA3bIKE C

CUMBOJIBHBIH THI HE TaKo# MPOCTOH, KaK MOXKET MOKa3aThCs Ha MepBbIi B3mIsAA. Ecim
BKparle, TO B IEPEMEHHON Tua char XpaHUTCA YUCII0, KOTOPOE MOXKHO HHTEPIPETUPOBATh
Kak cuMBOJI. ITo ymMoTuaHUIO THUIT 3HAKOBBIH, TO €CTh MOXKET COAEPKATh 3HaUeHus oT —128 1o
+127, HO CMMBOJIBI B TaOIHIIE ASCHm, YTO COBEPIICHHO JIOTHYHO, HMEIOT TOJIBKO IMOJIOMKH-
TEJIbHBIE HHJICKCHI, TIOATOMY B UUTAEMBIH TEKCT B cTaHAapTHOM C MOXHO IIPEBPATUTH TOJb-
KO JIATHHCKUH aj(aBUT M HEKOTOPHIII HA0Op 3HAKOB M CHMBOJIOB, HAXO/SIINECS HA MEPBBIX
128-mu MecTax B 3T0# Tabnuie. Takke MOXKHO SIBHO YKa3aTh KOMITMIISITOPY, YTO MBIl XOTHM
UCIIONb30BATh ATy MIEPEMEHHYIO Kak 0€33HAKOBYIO, AJIsI 3TOTO MCIOJIBb3YETCs KITFOUYEBOE CIIOBO
unsigned, 9TO MO3BOJIMUT HAM XPaHUTH TOJBKO ITOJOKUTEIBHBIC YNCIIAa TOPA3/0 OOJNBIINX
3HaueHnil. Hanpumep nns nepemenHoi tuna unsigned char 3to O6yayT 3Hauenus ot 0
7o 255, a ans nmepeMeHHOH THma unsigned int MOXHO MOXHO XpaHMTH 3Ha4eHHs ot 0

10 +4.294 MuapIoB ¢ KaKUMHU-TO KoTieiikamu. B Oolee mMo3aHNX peqakusx s3bIKa ObLTH

! American standard code for interaction interchange
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YTBEpKIEHBI THITBI 1ong 1long U Apyrue, A XpaHeHHus 64-X pa3psaHbIX LENbIX YHCel.

unsigned char symbol = 75;
printf ("75 stands for: %c\n", symbol);

COOTBETCTBEHHO, MPOTpaMMa BEIIIE BHIBEICT B TEPMHUHANT WHPOPMAITUIO O TOM, KaKOH
uMeHHO cuMBon B Tabmurie ASCII cooTBeTCTBYeT mo3unuu 75, Mo OONBIIOMY CUETY, MOX-
HO ObUTO 000MTHCH M O€3 KITI0YEBOTO CJIOBA unsigned, HO KOTJa MBI TOBOPUM HMEHHO O
CHMBOJIaX, a HE IPOCTO 0 MHHAMAIIBHBIX 0 3aHIMAeMOMY pa3Mepy IeJIbIX YACIaX, IPUHSITO
BBIJICIISTH UX:
$ ./program

75 stands for: K
S

Yucaa ¢ muiaBaionieil TOUKoi (ApoOHbIE) IPEICTABIEHBI JBYMS THUIIAMH: YETHIPEXOANT-
HBIi £loat 1 BockMubaiTHEIN double (Takke HazbiBaeMbli long float). XpansTcs B mamsi-
TH B HESIBHOM BHJIE, a pa3AelEHHbIC HA MAHTHCCY SKCIIOHEHTY U 3HAK, 4TO JEeNAeT X OMHUMHI

U3 CaMBIX CJIOXKHBIX B pa60TeE.

BaxH0, 4TO KOMIHJISTOP, IPU pabOTe ¢ TEKCTOM IMPOTrPaMMBI CUMTACT BCE JIATEPa-
JIBI B KOAEe ynuciaamMu Tuia double, a 3HauuT koA Buga float var = 0.123;
OyZeT OTMEYeH KOMITIIIATOPOM KaK HEBEPHBIH, MOCKOIBKY KOMITHIISTOP HE B COCTO-
SIHUU TIOJIOKUTh BOCEMb 0alT MH(GOPMAIIUH B YCTHIPEXOAWTHYIO IepeMeHHY0. To
€CTb, €CJIM Mbl XOTUM HHULIMAJIU3UPOBATH [TepeMEHHY0 Tumna £ 1oat, To HaM Hy>KHO

CIIEITUATBHBIM 00pa3oM MOMETUTh Jutepan: float var = 0.123f;. CumBon

f B KOHIIE SIBHO YKa3bIBacT HA TO, YTO JIUTCPATI UMCCT TUIT float.

IIpu pabote ¢ ynciaaMu C MIaBaroied TOYKOW HYXHO oOpamars 0coOeHHOEe BHIMaHHUE Ha
THII IEPEMEHHOI, TOCKOIbKY CpPaBHEHHE BHELITHE OJIMHAKOBBIX YHCEI Pa3HBIX THIIOB C TOYTH
CTONPOLICHTHOM BEPOSTHOCTBIO IACT JIOKHBIHA Pe3yJbTaT, B OTIINYHE OT CPABHEHHUS MPOCTHIX
uensix yucels. O0 omepanusx 1 oneparopax CpaBHEHHUs Mbl IOTOBOPUM I03Xe, ceiuac mpo-

CTO MpHUBEIEM HATJIAIHBIN IPUMEP TOTO, Kak 3TO paboTaeT.

231ech MMeeTCs BRIy BHYTPEHHsS paboTa caMoro KOMITBIOTEpA, @ He paboTa ¢ TAKAME THTIAMH C TOUKH 3PEHHS
IporpaMMHCTa. VIMEeHHO H3-3a CIIOKHOCTH, MHOTHE CTapble IIPOLECCOPHbIE apXUTEKTYPhI HE UMEIIH BO3MOXKHOCTU
paboTarh ¢ HepeMEHHBIMH TaKOTO THIIA
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)

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 == b);

3armycTUM KOJT, BRIBOASIIHIA pE3yIbTaThl CPABHEHU U YOS TMMCS B TOM, YTO MPSIMOE CpaB-
HEHHUE MPOOHBIX YHCEN MOMyCKaTh HexenareabHo. OOBIUHO, €CIH €CTh HEOOXOAMMOCTh B
CpaBHEHHH JPOOHBIX YHCEIN IPUMEHSIOT CPABHEHHE C HEKOTOPOH JOMyCTUMOW TOYHOCTBHIO,
HAIpUMep, 10 TPETHETrO WK IISITOTO 3HAKA Mocie 3ansaToi. O TakuX CpaBHEHHAX MBI IOTOBO-

pHUM IO3]HEE.

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

$

Tun naHHbBIX - yka3zateab. Kak ObUIO cKka3aHO - epeMEHHast 5TO UMEHOBAaHHBIA KOHTEH-
Hep. Y KaXkJI0TO TaKoro KOHTEHHepa eCTh CBOI COOCTBEHHBIN a/ipec B ONIEPaTHBHOM MaMsITH.
S3pik C MO3BOJISIET Y3HATH ATOT aJIpec U padoTars ¢ HUM. OnepaTop B3ATHSA aapeca 3TO 3HaK
amriepcan] (&), HaMMCAHHBIN Mepes UMeHeM nepeMeHHoi. To ecTh y 060l nepeMeHHoN
BCEIJla €CTh 3HAUCHHUE U aJ[pec Ie 9TO 3HaYCHHe XpaHUTCA. J{s BbIBOa B KOHCOJb ajpeca

HCIIOJIB3YyETCA CHCI_II/IaJII)HHﬁ 3aI10JIHUTECIIb - %p.

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

IIpn HeomHOKpATHOM 3aITycke KOfa MOXHO OOpaTUTh BHUMAHHUE, YTO MEPBbIC LU(PHI B
azipece BCETa OCTAIOTCsl HEM3MEHHBIMH, a TIOCIIEAHNE MEHSIOTCS PEAKO, 3TO CBS3aHO C TEM,
YTO B COBPEMEHHBIX OIEPALMOHHBIX CHCTEMaX IMOJIb30BATEIIO0 VISl ero paboThI Yallle BCero
BBIJIETISIETCSI HEKOTOPOE aPECHOE MPOCTPAHCTBO, KOTOPOE IMOTOM HMPOCTO MEPEHCHONb3yeT-
csl 1 nepe3anucbiBaeTcs. [Ipu 3amycke TOUHO TAakOro ke KoAa Ha Bamiem xkommbrorepe, Bol

YBUAUTEC, YTO aApCC XPaHCHUA HepeMeHHOﬁ HaBCPHAKA 6yI[€T OTIINYAaTbCA, 9TO HOPMAJIbHO.
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$ ./program

Variable a has value: 10

Variable a stored at: 0Ox7ffe6aal36ct
$

4.2 ba3oas apudmeTuka

Pa3 yx B peapIaymieM paszenie Mbl KOCHYJIHCh apr(pMeTHIECKUX BBIPaXSHUH, IIOTOBO-

pUM HEMHOTO 00 apupMeTHKe.

IIpoctbie apudMeTnyeckue onepanun. B s3pike C moaaepkuBaroTcst Bce 0a30BbIe apu-
METHYECKHUE OTIePAINH, TAKHe KaK CIOKEHHE, BRIYUTaHIe, YMHOKEHHE, feneHue. Omnepannn
OuHapHOI apudmeruku (OyneBoi anreOpbl), Takue Kak Y, UJIY, HE, UCKJIIQUAIOLEE WJIN,
CIBUT. A Takxe BCe BBIIIENEPEUNCICHHBIE ONEepaliy ¢ NOCIeYIONINM IPUCBAUBaHHEM
B IIEPBYIO IIepeMeHHY 0. J{JIs Hayasia, MHUIHATH3UPYEM [IEPEMEHHYO THIIA 1Nt 3HAYCHHEM,
Hampumep, 70, U BBIBEIEM €€ B KOHCOIb. MBI MOXEM MPOM3BOAUTE C 3TOH IIEPEMEHHON BCe
MIPUBEIYHBIC 0a30BBIC apU(HMETHUCCKUEC MAHUITYIISAINHN, POBHO TAKXKE, KAK MBI MOXKEM MPOU3-

BOAWTH OTU MAHUILYJIALWU C JIUTCPAJIOM, KOTOpLIﬁ e IMpUCBanNBacCTCA:

int variable = 70;

printf ("The variable = %d\n", wvariable);
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 ecTh, HAM JOCTYITHBI OIIEPALIUH CIIOKCHHUS, YMHOKCHSI, BRIYUTaHUA U JeneHus. Kak
BHJIHO B pe3yJbrare paboThI IPOrPaMMBI, €CTh IpsAMasi 3aBUCUMOCTh MEXKIY JCHCTBHUTEb-
HbIM 3HAYCHUCM HepeMeHHOﬁ 1 TTOPAAKOM MMPUCBAUBAHUSA B Heé 3HaA4YCHUA, TaK B TPECThEM
BEIBOZIEe 3HadeHHe paBHO 120, To ectb 70 + 50, a 3HAYNT BO BTOPOM BBIBOJIE MTPHUCBAMBAHUS
HOBOTO 3HaueHUs 70 + 10 B mepeMeHHyI0 variable He IPOH30ILIO.
$ ./program
The variable = 70
The variable = 80
The variable = 120
The variable = 723
$
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Omneparop neneHus1  3aCiTy)XHBaeT 0COOCHHOTO BHUMaHMS, TOCKOJIBKY Y HETO €CTh JBa pe-
KHMMa paboThl, OTIIMYAIOIIUE 3TOT ONIEPaTop OT NPUBBIYHON HaM apru(METHKH: €CIIU MBI ITPO-
HU3BOJIMM OIIEpaLliU C LENBbIMUA YACIAMUA TaKUMHU Kak int, short wim char omneparop ne-
JIeHus! Bcera OyJeT BO3BPAIaTh TOJIBKO [EIIBIC YNCIIA, 0TOPOCUB APOOHYIO YaCTh. DTO IIPO-
HCXOAUT HU3-32 ONTHUMU3ALUN KOMIIUIIATOPA, TO €CTh €CIIU OMEPAHBI - 3TO LIebIE YKCa, TO U
pe3yNbTaToOM 110 MHEHUIO KOMITBIOTEPA MOXKET OBITh TOJIBKO IIEJI0€ YHCIIO, a U3-3a CTPOrOCTH
TUIM3AaLHAA MBI HE MOXKEM IIOJIOKUTH B LIEJIOUHCIIEHHYIO TIEPEMEHHYIO 3HAUYECHHE C IIIaBalO-
IIEH TOYKOH.

Takum 006pa3oMm, OTCIIS)KUBAaHNE TOYHOCTH BBIYHUCICHUH IOJIHOCTHIO BO3JIaraeTcs Ha Iie-
4y IpOrpaMMUCTa. BaxHOo, YTO KOMIMIIATOP HaM B 3TOM IIOMOTI'A€T, XOTh U HE JIeNaeT BCIO pa-
60ty 3a Hac. Komnmstop, mpu npeobpa3oBaHUM ONepannii aBTOMaTHIECKHA IPUBOIUT THITBI
OIlepaH0B K Hanbosee MOAXOIAIIEMY U IHPOKoMY. To €cTh, €ClIM MBI, HallpuMep, CKIazbl-
BaeM JIBa 4Mclia int W char, To char OyaeT aBTOMAaTHYECKU pacIIpeH A0 int, IOToMy
YTO MAKCUMAaJbHOE 3HaYEHUE char TOYHO MOMECTUTCS B MEPEMEHHYIO THIA int, a Mak-
CUMAaJIbHOE 3HAY€HUE int TOYHO HMKAK HE CMOXKET IIOMECTUTHCS B IIEPEMEHHYIO C THIIOM
char. TouHo Takke ecnu yMHOXKATh int u £loat, To int OymeT mpeodpazoBan Bo float
I10 TOM e MPUYMHE - 1nt COBCEM HUKAK He yMeeT paborars ¢ ruiaBaromniell Toukoil, a float
BIIOJIHE MOXKET COZIEPIKaTh Yncio 0e3 1poOHoM yacTu. M3-3a atoro si3piku C/C++ cuurarorcs

c1abo TUNU3UPOBAHHBIMH.

variable = 10;
variable = variable / 3;
printf ("The variable = %d\n", wvariable);

float var = 10;
var = var / 3;
printf ("The var = %$f\n", var);

B npumepe Bbire, 00parnTe BHUMaHHUE, YTO NMEpeMeHHast variable He Oblna MHULIN-
IM3UPOBaHA, a € MPocTo OBLIO MPUCBOEHO 3HA4Y€HHE. JTO CIETaHO II0TOMY, YTO JAHHBINA
YYacTOK KOJia SIBJISIETCS IPOIOJDKEHHEM KOIa IPUMEPOB NMPOCTON apu(pMETHKN U3 IIPEIbITY-
mero naparpada. IIpu ucnonp30BaHUN OnIEepaTopa JSNCHNS ¢ [ET0YNCICHHBIMH OTIEpaHIaMH

TEPACTCA TOYHOCTDH BBI‘IHCHGHHﬁ, YTO HEAOMMYCTUMO.

YroOsl onieparop JeeHHs OTPA00TAal B HE IETIOUUCIICHHOM PEXKUME, HY)KHO, UTOOBI

XOTs1 ObI OIMH OTIepaH] ObLT HE I[EIOUHCIICHHBIM.

Yaiiie BCETO 1EJIOYUCITICHHbBIC TMCPEMCHHBIC UCTIOJB3YIOT B KAYE€CTBE C'—IéT‘II/IKOB, HHACKCOB U
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ApPYyrux BCIIOMOTI'aTCJIbHbIX IEPEMEHHBIX, IO3TOMY MATECMATUYCCKUEC OIICpaAllMU C HUMH BECh-

Ma pacrnpoCTPAHEHBI.

$ ./program

The variable = 3
The var = 3.333333
S

ﬂeneﬂne mo MOIyJII0. Takske 0COOEHHOTO BHUMAHUS 3aCIy’KMBACT ON€paTop MOJYy4YCHUA
ocCTaTKa OT ACJICHUS, HHOIaa Ha3bIBaCMBbI OIepaTopoM B3ATUA IO MOOYIIIO. 3anuceIBaeTCs

KaK CUMBOJI % U BO3BpAaIIa€T OCTATOK OT HEJIOYHUCIICHHOTO ACJICHU IIEPBOT'O YHUCJIa HA BTOPOE:

[

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);

JIro6bie apudMeTHIecKre onepaui MO>KHO BBITIOHHUTD C MOCIEAYIONUM MPUCBANBAHH-
€M B IIEPBYI0 IIEpEMEHHY0. TO €CTh 3TO 03HAUYAET, UTO 3alUCh BUAavariable = variable
+ 50; MOXHO COKpaTUTh 0 variable += 50; M 3alMyCTUB CICAYIOLINHI KOA Mbl MOXKEM
yOemUThCS, YTO HAUaIbHOE 3HAYCHUE IEPEMEHHOM YBEIHMUMWIOCH CHavasa Ha 50, a 3aTtem eré
Ha 50.
$ ./program
Division remainder of 3 by 5: 3
The variable = 53

The variable 103
$

HukpemeHT u JekpeMeHT. Tak, 6ero paccMOTpeB apuMETHKY B si3bike C HENTb3s HE YII0-
MSIHYTh 00 Olleparopax YBEIWYCHUS W YMEHBIICHHUS 3HAYCHUS TTCPEMCHHOM Ha CIWHHMILY C
MOCITEYIONMM TiprcBanBanieM. OHM Ha3bIBAIOTCS OIIEPATOPaMK HHKPEMEHTa (++) U JIeKpe-
MeHTa (——). DTO yHApHBIH OrepaTop, MO3TOMY 3alMCHIBAETCS CO CBOMM OIMEPAHJIOM CTPOTO
6e3 mpobeiioB: variable++; W PeIKo UCIONB3YETCS KaK CAMOCTOSTEIBHBIN OIIepaTop Ha

OTHETBHOI CTpOKe. Y orepaTtopoB HHKPEMEHTa M JEKPEMEHTa €CTh [[Ba BHJA 3allUCH: Ipe-
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(UKCHBIN 1 TOCTOUKCHBIHN. VX OTIIYaeT BpeMst IPAUMEHEHHS TEKYIIETO 3HAYCHHS U €T0 H3Me-
Henwst. [Ipu nocThuKCcHO 3anvcy, CHaYala MPOUCXOUT MPUMEHEHHE TEKYIIETro pe3yibTara,
a 3aTeM ero U3MEeHEHHe, a IIPU NPePUKCHON 3alKCH - CHadaIa M3MEHEHHe, a 3aTeM IpHUMEHe-

Hue. Hanpumep:

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 pesynbrare BEINOIHEHUS 3TOTO KO/Ia Mbl MOKEM BUAETH HA KPAHE CJIEYIOLIUN pe3ylib-
TaT:
$ ./program
1. Postfix increment: 50
1. Next line of code: 51
2. Prefix increment: 51
2. Next line of code: 51
$

4.3 byaeBa aaredpa v 1BOMYHbI€ BLIYUCICHUSA

JIBou4HAas CCTeMa CUMCJIEHUs] TIPE/ICTaBIICT OCOOCHHBIN HHTEpEC I 00IacTi HHPOP-
MAITMOHHBIX TEXHOJOTHIA, TOCKOJIBKY BCSI SJICKTPOHUKA PabOTACT MO MPUHITUITY «ECTh HATIPSI-
JKCHUE WJIM HET HATPSHKCHUS», CIMHUIA WM HOJIb. Bee unciia u3 o0bIX CHCTEM CUHCIICHUS
B pe3yJIbTaTe MpeodpasyroTcs B IBOMYHYIO U MPEICTABISAIOTCS B BUE HA0Opa eNHUII U HY-
sed. Tak Juisl 3alucy JeCATUYHOrO yrciaa 116 ucnonb3yercs ABouyHas 3anuch 1110100.
[IpeoOpazoBaHue U3 CUCTEMBI CYUCICHUS ¢ OOIBIINM OCHOBAHHEM B CUCTEMY CUHMCIICHUS C
MEHBIIAM OCHOBAaHUEM IPOU3BOAUTCS IOCIIEI0BATEIBHBIM JCIEHUEM UCXOIHOIO YMCiIa Ha
OCHOBaHHWE CHUCTEMBI CUYMCIICHUSA U 3aIIMCH OCTATKOB TAKOTO JEJICHHs B MIIAJIINE Pa3pslbl.
Hanpumep:

116 _ 58(0) _ 20(0) _ 14(1) _7(0) _3(Y) _ 11 _ | _,
- - - - - ==

B aTOM npuMepe MosTyueHHbIe OCTAaTKH OT JICJICHHs 3allMCaHbl B CKOOKAaX U MOXHO oOpa-

THTh BHIMaHHWE Ha TO, YTO OHU TOJTHOCTHIO MOBTOPSIOT 3aITUCh Urcia 1 1 6 MOKa3aHHYI0 paHee
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B 3¢PKaJIbHOM OTPAKCHUMU. O6paTHOC npeo6p330BaHI/Ie - 9TO MOCJICAOBATCIIBHOC YMHOKECHHNE

Pa3psaA0B YKCJia Ha BEJIMYUHY KaK10ro paspdaaa ¢ uX akKyMyJIMPpOBAHUEM K 06111eMy PE3YIb-

Tary:

1110100 = 0% 2° + 0% 2! +1%22 4+ 0% 23 + 1% 2* + 1% 25+ 1% 26 =
O0x1+0%24+1%x44+0%x8+1%x16+1%x324+1%x64 =
44+16+32+64=116

HOCKOJ'ILKy JIBOMYHAS CUCTEMa CUMCIICHHS SBIISCTCS OCHOBHOM JIJIST KOMHL}OTepHOﬁ TCXHHUKH,

IIOMHUTDb, HAIPUMEDP, 3HAUCHUSA CTelcHEeH ﬂBOﬁKH - O6LI‘{HO, Xopouee nmoACrnopbe B pa60Te.

ByaeBa anredpa 5710 onuH U3 0a30BBIX, HO BMECTE C TEM OIUH M3 CAMBIX MOIIHBIX HH-
CTPYMEHTOB B NPOrPaMMHPOBaHNH. J|BONYHBIC BBIUMCICHUS BBIMONHSIOTCS OBICTpEE J1ecs-
TUYHBIX, TOCKOJIBKY SIBIISTIOTCS €CTECTBEHHBIMHU TSI I poBOil TexHukH. B GuHapHoi anre6-
pe€ ucmoab3yroTes oneparopsl M (&), MIJIM (|), HE (~), UCKJIIOYAKIEE MM (") u
ornepaunu CIBUTA BieBo (< <) u BipaBo(>>). PaGoraror 3T oneparopsl OTHOCUTEIBEHO

pa3psaA0B ABOUYHOTO IMMPEACTABICHUA YUCEII, I/I€ UCTUHA — 3TO €JUHUIIA, a JIOKD - 3TO HOJIb.

Pa3Hnma MexIy JOrHYecKIMH U apu(pMeTHIeCKUMHU OMHAPHBIME OTIEpaTOpaMHy B
MIPEACTABICHUN OIEPAHAOB: JIOTHUSCKUE OMEPHUPYIOT YHCIOBBIMU JIUTEPAJAMH H

MEPEMCHHBIMU [ICJINKOM, a apI/I(l)MeTI/I"IeCKI/Ie YucCjiaMu 1opa3psiiHo. Pa60Ty JIOTH-

YCCKUX OIIEPATOPOB MBI PACCMOTPUM B CICAYIOLICM pa3aciic.

VenoBus HICTHHHOCTH JBOHUYHBIX apPI(i)MGTPI‘IeCKI/IX OIepaTopoB CJICAYIONIUC:

¢ oneparop n BO3BpallacT CAMHUILY TOJIBKO KOTa oba Oornepanaa €AUHUILIBI;

orepaH] | omepaHj | pe3yibTar
0 0 0

0 1 0
1 0 0
1 1 1

¢ omeparop VJIV Bo3BpamacT SANHMITY KOTIa XOTs OBI OMH U3 OINICpaHJIOB CIMHUIIA,

olepaH] | OHmEepaHA | pe3yabTaT
0 0 0

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

OTIepaHy | pe3yabrar
0 1
1 0

¢ oneparop VCKJIIOUAKIET'O WJIM Bo3BpallaeT €AMHUILY KOTJla OIIE€paH/bl pa3In4yaroT-

col.
OIepaHZ | OmepaHy | pe3yisrar
0 0 0
0 1 1
1 0 1
1 1 0

Ha ocHoBe 3TuX 3HaHUI MBI MOKEM UL IIPUMEpa HallucaTh IpOrpaMMy, MEHSIOILYIO Me-
CTaMH 3HAYEHHS IEPEMEHHBIX 0€3 NCIIOIb30BaHUS TPETheil, BCHOMOTATeNbHON 1 OBITh yBe-
PEHHBIMH, YTO TEPEHOIHEHUS] IEPEMEHHBIX HE NMPOM30MIET, KaKk 3TO MOIVIO OBl MIPOM30HTH,
HarpuMep, PH UCTIO0JIb30BAHHUH CIIOXKEHHS U 00paTHOTO BhIYMTaHUsL. OOBSIBUM JIBE IIEpeMEH-
HBIX & M b, IPUCBOUM MM 3HA4E€HHUS U BBIBEJEM UX B KOHCOJNIb. Takke IMOATOTOBHM BBIBOJ

W3MCHCHHBIX 3HAYCHUH a B b 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, HanueM HEKY0 KOHCTPYKIIHIO, KOTOpasi IpU JeTaIbHOM U3Yy4EHUU He IIPEe/CTaB-
JeT U3 ce0sl HUKaKoi Maruu. B mepeMeHHyI0 a Hy>XHO OyneT 3amucaTh pe3yJIbTaT BhIYUC-
JIeHud a © b, B IEpeMEeHHYI0 b HYXHO Oy[eT 3amucaTh pe3yibTaT BEUHCICHUA b ~ a |
HaKOHEI] B TIEPEMEHHYIO a HY)KHO OyJeT 3amicarh pe3yibTraT BEIUHCIEHHA a " b, B Koze

HIDKE OyIeT IpHBEIeHA Cpa3y COKPAIIEHHAS 3aITHCh:

>
Il

>

[N eaN ]
>
Il
oo O

~

Hy>HO cpa3y OroBOpHTECS, YTO 3TOT AITOPUTM MOXKET HEKOPPEKTHO paboTaTh C OAWHA-

KOBBIMU U OTPULATCIIbBHBIMU YUCIIAMU, OTO 6yz[eT 3aBHUCCTh OT KOMITWJIATOPA, MO3TOMY, €CJIN
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BKJIFOYATh 3TOT aJITOPUTM B COCTaB GOJIEE CIIOKHBIX, JIYUIIE OCYIIECTBIIATH TOMOIHUTETbHBIE
poBepKH. BBIBOM 3TOM KOHKPETHOM MPOrpaMMBbI OY/IET CIIETYIOIIHM:
./program

$

a =11, b = 15
a =15, b =11
$

I[OHOJ'IHI/ITGJ'IBHO, JJIL HallMCaHUA 3TOTO JOKYMCHTA ObLI HpOBCILéH pAA 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 TPOIIEN TECT, B KOTOPOM IPHUCYTCTBOBAJIO IIEPEIIOIHEHHE TTEPEMEHHOM,
9TOT cly4ail Takke ObUI OTMEUeH NpeAyNpeXJeHHEM KOMIMIATOpa O TOM, YTO MpPOTpaM-
MHCT TIBITAETCS NIPUCBOUTH MEPEMEHHOM 3Ha4deHue, Ooblee, 4eM MepeMeHHas CIocoOHa

BMCCTHUTD.

3nech ObLT PeAHAMEPEHHO UCIIOJIE30BAH TECT C POBAIBHBIM PE3yIBTATOM, IS 00-
Jiee SIBHOM JIEMOHCTpAIlMU TPOUCXOSINETO BHYTPU alTOPUTMA, U IOTOMY YTO HAM
HE Hy)KHa JaTbHeHInass KOMIMIISIHA IPOJaKIIH Kosa. OOBIYHO, TECT-KEHCH C 0XKH-
JTAaeMBIM TIPOBAJIOM ITHITYTCS C HHBEPCHEH MPOBEPKH, TO €CTh, ECITH MBI OKHIACM,
YTO HEKOTOPBIC 3HAYCHUS HE OYIYT paBHBI 3TAJOHHBIM, HEOOXOIMMO HPOBEPSTH

3HAYCHHsI Ha HEPABEHCTBO, TAKMM 00pa30M BCE TECT-KEMCHI MPOUTYT YCIEIIHO.

PaccmoTpum npoucxoadiiee 11 NpUBEIEHHOTO MPUMEpPa KOjia OMIaroBo: oneparop NCKIIUAIIET'O
JJIV BBITIOJIHSETCS CIEAYIOIMM 00pa3oM: pe3ynbrar OyneT paBeH 1 eciu onepanipl (B AaH-

HOM clly4ae, pa3psasl IBOMYHOTO MPEACTABICHHUS YHCia) pa3nnyarorcs U O eclii OHH COB-
nmafaoT. Mi3HagampHO WMeeM JIBe IEpEMEHHBIX, a U b - gucno 11 tuma char (B ABOMYHOM
npencraBieHnd 370 00001011), w yucno 15 (3to 00001111). B xome HMXKE MOKHO Ha-

DJISJIHO PaccMOTpeTh paboTy onepartopa VCKIIOUAIIETO WIJIN:
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// a 11 (00001011)
// b =15 (00001111)
a=a " b; //00000100

[Tocrne BBITTOTHEHNUS IEPBOTO OMIEPATOPA B IIEPEMEHHYIO & Oy/IeT IOJI0KEHO ITPOMEXKYTOU-
HOe yrcso 00000100 —ato nudpa 4, a B mepeMeHHol b ocraHercsyncno 15 (00001111).
Ko BTOpOMY neiicTBHIO MBI IPUXOAUM C HAUaJIbHBIMU 3HaYeHUsMH: @ = 4 (00000100),
b = 15 (00001111),mpousBoaum onepauno VCKIIOUAKIET'O MIIV ¢ HOCIENYOINAM
MIPUCBAaWBaHUEM B ITIepeMeHHYI0 b 1 noayyaeM 00001011 —te.b = 11 (00001011).
// b 15 (00001111)

// a =4 (00000100)
b =D>b " a; //00001011

U nocie BhINOMHEHMS TPETHETO oneparopa VICKIIIOUAIIET'O WV B nepeMeHHy1o a Oy-

neT mosioxkeHo 3Hadenne 00001111 —ato udpa 15.

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

Onepanun cABMra ObBIBAIOT JIOTHYECKHe, apuMeTHUecKre u nukiandeckne. B s3pike C
pean30BaH JIOTHYECKUI CIBUI, TO €CTh HEJOCTAIOIINE Pa3psiibl IPU CABUTE 3alOIHIIOTCS
HYJISIMH, @ BRIXOZAIIHE 32 MIPEIeIIbl XpaHSeHUS IIEPEMEHHON TepsIoTCst 0e3 BOZMOKHOCTH BOC-
cTaHoBIeHHs. WTak, JOMyCTHM, 9TO HAaM HYXXHO IIEPEMEHHYIO a CABHHYTH BIEBO Ha 3 OwWTa,
Ha CaMoM JIeJie 3TO 03HAYaeT YTO MBI NEPEMEHHYI0 a yMHOXUM Ha 23, B npumepe Huke,
IIEPEMEHHYIO b MBI CIIBUHEM BIIPaBO Ha 2 OMTa, 3TO O3HAYAET, UTO MBI IEPEMEHHYIO b pa3-

JCJIINM Ha 22, IIPpH 3TOM BAXXHO YIIOMSHYTb, 9TO 6y;:[eT IIPOU3BEACHO HCIOYUCICHHOC NCTICHUC.

Cnsur BiaeBo uncia k Ha n - 310 ymHoorcenue k x 2. CuBur Bupaso uucna k Ha n

k

- OTO YyenovuciennHoe Oenenue on -

1o ToXKE camoe UTo 3armcarh ax*8 u b/4. [IpocTo Ha MaITOMOLIHBIX KOMIIBIOTEPAX BBIIOIHHT-
cs1 9TO Topasno OvicTpee. buHapHas anreOpa 3T0 OoNbIas U UHTEPECHAS TeMa, Ha KOTOPYIO
HaIMCaHO HeMaJso cTaTel U Ja)xe KHUT, HO oApoOHOe €€ U3ydeHUe BBIXOAUT JaJIeKO 3a paM-
KM 3HAKOMCTBA C CHHTAKCHUECKUMH OCHOBAMH S13bIKa. TakKe BayKHO MOMHUTD, YTO OMHApHAS

anreGpa He paGoTaeT ¢ APOOHBIMH YHCIAMH 10 MpHunHe uX cioxHoro (B.1)) xpanenns.
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a = 15; //00001111

b = 11; //00001011

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

a=a<<3; // 15 * 38

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

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

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

[IpumMensaTs OMHAPHYIO anre0py MOXKHO U B OONBIINX MTPOEKTaX, pabOTAIOIIX CO CIIOXK-
HBIMH BBICOKOYPOBHEBBIMH abCTpakiusmMu. [IOMHMO 3TOr0 BaYKHO TIOMHHTh, YTO TOIEPIKKA
OMHAPHBIX ONEPAIUil €CTh B MOJABIISIONIEM YHCIIE S3BIKOB MPOrpaMMHUPOBaHus. Vcnonb3ys
OMHAPHYIO anreOpy MOKHO CO3/1aBaTh ONTHMAJbHBIC MPOTOKOJBI MEePeIady JaHHBIX H/HJIH

ANTOPUTMBI XpaHEHHS U 00pabOTKH.

$ ./program
a = 15

a = 120

b =11

b =2

$

Tema OUTOBBIX ONEpALUil MOCTEIICHHO TEPSET CBOIO aKTyalbHOCTb, B CBSI3H C Pa3BUTHEM
TEXHOJIOTUH, CKOpOCTel, 00bEMOB. CKropee Bcero, OUTOBBIE OMepalliu B OkaniieM Oymy-
LIEeM MePeiIyT B pa3psil y3KOCIEHAIbHBIX 3HAHUH 1 Oy/IyT IPHUMEHSITHCS TOIBKO TPH MPO-
rpaMMHUPOBAaHUH MUKPOKOHTPOJUIEPOB, HECMOTPS Ha TO, YTO paboTa ¢ IBOMYHBIM MPECTaB-
JIEHUEM YHCEJI OTKPBIBAET IEPE]] IPOrPaMMUCTOM HIMPOKUYI IPOCTOP K ONTUMH3ALUU U YCKO-

PEHHIO COOCTBEHHOTO KOJa.
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5 Y¥YcaoBus, 6,10KkH KoAa, BUIUMOCTH

5.1 YVYcioBHbIi onepaTop

if () mokamyi, camMblif YaCTO UCIIOJIB3YEMBbIH B JIIOOOM SI3BIKE ITPOrPaMMHUPOBAHUS, B TOM
yucie U B s3pike C oneparop. Oneparop if () MO3BOJSET MporpaMMe NPHHATH PELIeHUE 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);

i

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

else 3adacTyro CKJIaJBIBAIOTCS CHUTYAIMH, KOTZIa HY)KHO BBIIIOJIHUTH Pa3HbIC HAOOPHI AeH-
CTBHH, B 3aBUCUMOCTH OT pe3yJbTaTa MPOBEPKU YCIOBUs. JIJIs TAKUX CIy4aeB HCIOIb3YeTCs
JIOIIOJIHEHHE K oreparopy 1 f () - omeparop else, B KOTOPOM ONMUCHIBAECTCS IOCIEA0BATENb-
HOCTb JEHCTBHI BBHINOIHAEMAs B CIIyYac €CIIH yCIOBHE B KPYDIBIX CKOOKaX o JOXKHBIA
pesynbrar. Kog HeMHOTo m3MeHHTCSI, He Oy/ieM MPUBOANTD MOBTOPSIOIINECS YacTH, B3aUMO-
JIeMCTBUS € MOJIb30BaTENeM, CKOHLIEHTPUPYEMCS Ha YCIIOBHOM OIleparope:

Kak BuI BUAUTE, B 3aBUCUMOCTH OT TOT'O YTO BBEJI IMMOJB30BATE/Ib MBI PCAJIM3YEM TY UIIU
HHYI0 BETKy omneparopa if-else. KoHcrpykuus if-else sABIsSETCS €AMHBIM OIEPATOPOM
BBIOOpA, TO €CTh BBIIIOJIHUB KOJ B (PUT'YPHBIX CKOOKax rocie if mporpamMa He CTaHeT BbI-

MIOJHSTH KOZ B €1 se, U Ha00OpOT.
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1

if (answer == 'y') {
printf ("Hello, user");
} else {
printf ("I didn't want to salute you anyway");

else if () MHoxecTBEeHHBII BEIOOP MPH MOMOIIHK oreparopa if MOXXHO OCYIIECTBUTh
HCIIONB3YSI KOHCTPYKIHIO 1 f-else if-else. /laHHOE yCTIOXKHEHHE TaKkKe OYIET SIBISATHCS
eIWHBIM OIepaTopoM BBIOOpa. JJoOaBMM B Halry KOHCTPYKIHIO €IIle OXHO yCIOBHE H OIH-
1IIeM MIOBEJICHNE JJIsl OTBETA «J1a» U OTBETa «HET». B aTOM mpumepe oneparopom e lse Oyner
HEIMMOHUMAHHUE IPOrpaMMbl TOT'O YTO BBEJI IIOJIB30BATCIIb. BLIBC}ICM B KOHCOJIb HAAITUCh «S He

MOTy ITOHATH Bam BBOI».

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");

OmeparopoB else 1f B OOHOM omepaTope BIOOpa MOXET OBITh CKOJIBKO YTOIHO, B OT-

J4me oT oneparopa i £ u oneparopa el se KOTOPBIX HE MOXKET OBbITh OOJIBIIIE OJTHOTO.

$ ./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 oneparop. {1 KOPOTKOH MM BHYTPUCTPOUHOM 3aIMCU YCIIOBHOTO ONEPaTo-
Ppa, a TaxoKe AJIS MPUCBaUBaHUS IIEPEMEHHBIX 10 YCIOBUIO MOXKHO UCIIOIb30BaTh TePHAPHBIN
oneparop, TaKKe Ha3bIBAEMBIN ONIEPaTOPOM YCIOBHOTO MEPEXOa U 3aIUCHIBAEMBIi C TIOMO-

IO CIICAYIONIETO CHHTAKCHCA: (yCJioBME) ? MCTMHA @ JIOXb. Hampumep, co3maanm
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TPH [EIIOYHCIICHHBIC TIEPEMEHHBIE &, b, C B 334aJiM JIByM U3 HUX KaKue-HUOYIb HaualbHbIC
3Ha4YeHus, gomyctuM a = 10ub = 15.IlocraBum cebe 3a1ady: IPUCBOUTH IEPEMEHHOM
C HauMeHblIIee U3 3HaUeHHH a Wik b. Eciau MBI OyZieM UCTIONB30BATh TOJIBKO YTO U3yUEHHBIN

Hamu oneparop if-else y Hac HOIDKEH HMONYyYUTHCS TAKOH KO

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

3anuch YCJIOBHOI'O OII€paToOpa MOXKHO 3HAYUTCIIBHO COKPATHUTD, ITIOCKOJIBKY B TEJIC OIlCpa-
TOpa MpOUCXOAUT BLI60pZ KaKO€ 3HAUYCHHUC NPUCBOUTH B C IO YCJIOBUIO B KPYIJIBIX CKOOKax.
&bHOBHCOCTaBHHeM,anIbTwpeHOCHNIBCGKHHHHCTHHBIHHXGLCOOTBCTCTBCHHOJIOquHM

3aIIMCh BHA:

int a = 10;
int b = 15;
int c (a >b) 2 b : a;

KoTopast OyneT 0003HadaTh, YTO B CIIydae €clii & > b, B IEPEeMEHHYIO C 3alUIIeTCs 3Ha-
yeHue b, 1 HaoOopoT ecnmu b > &, TO B MEPEMEHHYIO C 3aIHIICTCS 3HAYCHUE a. TakKke Tep-
HapHBIH OllepaTop MOXKHO MCIIONB30BaTh sl yIOOHOTO (hOpMAaTHPOBAHHOTO BBIBO/A, HALIPH-
Mep onumeM GyHKIuio printf () ; kortopas OymeT rmedaraTb HaM CTPOKY, M B 3aBHCHMOCTH

OT YCJIOBHS, 3TO Oymer "true" mubo "false™:

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

HpOBepI/IM KaK 3TO pa60TaeT, 1 B pE3yJIbTaTC BUAUM true, IMNOTOMY 4YTO €AWHHUIIA HCﬁCTBI/ITCJ’IB-

HO OoJIbIIIEe HYJIS.

$ ./program
true

$

BiioskeHHbIe ycJIOBHS ¥ cOKpameHusi BryTpu hurypHbsix ckoOOk KOHCTpYKIMi 1 £ () Ha-

XOIUTCS KOJI TPOTrpaMMbl, IIO3TOMY TaM MOTYT HaXOJIUTbCS U IPYyTUE YCIOBHBIE OMEPaTOpPhl.
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VYenoBus, pacrooKeHHbIE TAKUM 00pa3oM Ha3bIBAIOTCS BIOKEHHBIMH. Hukakux orpanuye-
HUI Ha HCTIONIb30BAaHUE BIOXKEHHBIX ycI0BU B s13bike C HeT. B mpumepe Hibke nokazaHo, 4To
YCIIOBHS BCETJa BBIMOIHAIOTCS (€IMHMIIA B KPYIIIBIX CKOOKax OyneT 03HadaTh, YTO yCIOBHE
BCET/[a NCTUHHO), & KOMMEHTApHAMHU C MHOTOTOYHEM IOKa3aHO, I1I€ MOXKET PacIioararbCs

KOl IPOTPaMMBI.

if (1) |
// operators
if (1) |
// operators

}

// operators

Taxoke BaXKHO OTMETHTb, YTO €CJIU MOCJIE YCIOBHBIX OMEPATOPOB CIEAYET TOJBKO OIUH
OIIEePaTOP sI3bIKA, KaK B IPUMEPE HIIKE, TO UCTIOJIL30BaHUE PUTYPHBIX CKOOOK HE 00513aTeIIbHO,

XOTA U CHUTACTCA XOPOIIUM TOHOM ITHUCAaTh UX BCETAA:

// 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

HpI/I HCTIOJBb30BaHMH TAaKOH 3aIIMCH MOXKHO JIETKO JAOITYCTUTDH OH.II/I6KyI 3a0BITH O HEOOXO-
JUMOCTHU OGT)GILI/IHCHI/ISI KoJa q)HprHI)IMI/I CKO6KaMI/I, 1 Opeanojararb, YTo0 HECKOJIBKO OIepa-

TOPOB MOT'YT BBIIIOJIHUTBCS 0 YCTIOBUIO 6€3 (PUT'YPHBIX CKOOOK.

Yacrto 310 3a6JIy)KI[eHI/IC MIPUBOAUT K TPYAHOYJIOBUMBIM omuOKaM B KOJI€, KOraa

nporpaMMa KOMIUJINPYCETCs, 3allyCKAa€TCA, HO pa60TaeT HE TakK, KaK CJICAYCT.
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5.2 Omnepanuu cpaBHeHHS

ApudmMeTnyeckoe CpaBHeHHE 1TO 3HAKOMBIC U MPUBBIYHBIC HAM CO IIKOJBI OMEPATOPHI
«bompmie» (>), «meHbiey (<), «OONbIIe WIN PaBHO» (>=), «MEHbBIIIE WM paBHO» (<=), a
Takxke B s3bike C IPUCYTCTBYIOT B BHJE OT/ICIBHBIX OMEPATOPOB «IIPOBEPKA HA PABEHCTBOY,
KOTOpasl 3aITUCHIBACTCS B BHJIC IBYX 3HAKOB PABEHCTBA (==), M «IIPOBEPKA HA HEPABECHCTBOY,
KOTOpAasi 3alKChIBAETCSl B BUJIE BOCKJIMIIATEIBHOIO 3HaKa U cMMBoOJIa paBeHcTBa (! =). Bos-
BPAIIAIOT UCTHHY, KOT/IA BBIMOIHSIOTCS COOTBETCTBYIOIME HA3BAHHUSIM YCIOBHS U JIOKb, KO-
I71a YCIOBUSI HE BBIMOIHSIOTCS, YTO OYEBHIHO. EAMHCTBEHHOE MCKITIOUYEHHE, KOTOPOE OBLIO
oroopero panee (B.1), cpaBHEHHE PA3HOTUITHEIX HELIEIOUHCIICHHBIX 3HAYCHHUIT IOJKHO OCY-

LECTBIIATHCA YePEe3 CPaBHEHUE JONYCTUMOM AEIbThI 3TUX 3HAYCHUH, HAIPUMED:

float £ = 0.5f;
double d = 0.5;
fouble diff = (£f >d) 2 £ -d : d - £;
if (diff < 0.00001) {
// useful code here

Jlormyeckue oneparopbl  UxTpu: 310 (&&), MU (| |),HE (!).B ommune ot apud-
METHYECKUX JIBOMYHBIX OMEPATOPOB - TOTMYCCKHE BO3BPAINAIOT UCTUHY HITH JIOXKb T.€. B CIIy-
qae si3bika C - 1 mu6o 0 1 paboTarT C omepaHAaMHy ClieBa M CIpaBa IeJTMKOM, a He TIopas-
psanHO. B 3TOM Jlerko yOeIHTHCs, ONBITABIINCH BRIBECTH Ha dKpaH Pe3yJabTaT CPaBHEHHUS C
3aBEOMO HEBEPHBIM ()OPMATHPOBAHUEM U MOIYYHB OMIMOKY, TOBOPAIIYIO O TOM, YTO KOM-
MUWIATOP OKUAAJ OT HAC YKCIIO0, @ MBI XOTHM €ro 0T(h)OpMaTUPOBATH B CTPOKY.

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

HexoTopbie KOMIIISTOPHI BEIIAIOT OMIMOKY Ha 3Tarle KOMITWIIALNHN, HEKOTOPhIe KOMITHIIHPY-
10T TaKo# KOjI, HO IporpaMMa He CMOJKET BBIIOJHHUTBLCS M BbIIAcT omMOKy Segmentation
fault, To ecth olIMOKY HOCTYyMNA K TaMsATH (TIOTBITKA 00PATUTHCS K HEAOCTYITHON HaMsITH MK
MOTIBITKA OOPATUTHCS K TIAMSATH HEmojo0aronM odpa3oM). B 3TOl KOHKPETHOH CHTyaluu,
MBI TIOITBITAEMCSI HHTEPIIPETHPOBATH KaK CTPOKY YacTh MAMSTH, KOTOpasi HAaXOAUTCH TI0 azipe-
cy 1, 4To HaxoAWTCS JTAJIEKO 3a HpeJesiaMy JOCTYyIIa MporpaMMbl. DTo roBeaeHue (ommnoka
KOMITWJISILIH MJIH OIIMOKa BPEMEHH BBITIOTHEHUSI) 3aBUCHT OT OOJIBIIIOTO KOJIMuecTBa (hakTo-
POB, TaKMX KaK THIT OTICPAIIMOHHON CHCTEMBI, THIT U BEpPCHsl KOMIHIIATOPA, BEPCHS UCTIONb-
3yeMOTO CTaHJapTa s3bIKa.

OTaenpHOrO BHUMaHUS 3aCiy’KMBaeT NMPUMEHEHHE olepaTopa rnopaspsiaHoro (apudme-

THYECKOro) VICKJIIOUAKIET'O WV B Ka4ecTBE JIOTHYECKOT0. B ciryyae Takoro mpuMeHEHUs
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orepatop VICKJIIOUAIIMETO WY, haKkTHYECKH, IyOIHpyeT CpaBHEHHE HA HEPaBEHCTBO, 3TO

JICTKO 06"I)SICHI/ITI), IMMPOBEAA aHAJIN3 NPOUCXOAAIICTO C YUCIaMU IIPHU TAKOM CpaBHCHUU:

int a 11; //00001011
int b = 11; //00001011
// ~ 00000000
if (a ~ b) {
printf ("numbers are not equall\n");

JlanHbIi Kol BHYTpU (DUTYPHBIX CKOOOK orepaTtopa if () HUKOI/IA HE BBITOIHHUTCS, IO-
ckoibKy B C omeparop cpaBHEHUS! pa0OTaeT ¢ YHUCIaMH, HHTEPIPETUPYS HOJIb KaK JIOXKb, a
mroboe HEHYJICBOC 3HAYCHHNE KaK MCTHHY, MBI HaOIroIaeM, 4To noouToBoe VCKJIIOUAIIEE

WJIN - 3TO TOXKE camMoe€, YTO IMIPOBEPKa Ha HEPABEHCTBO.

* omeparop /I (&&) BO3BpaIlaeT UCTUHY TOJNBKO KOraa 00a orepaH/ia HCTHHHEL,

OIepaHj | onepaHA | pe3yabrar
0 0 0
0 1 0
1 0 0
1 1 1
* omepartop MJIM (| |) BO3BpaIlaeT UCTHHY KOTJa XOTs ObI OMH U3 OTEPaHI0B UCTHH-
HBIH;
OIepaHj | omepaHn | pe3yabrar
0 0 0
0 1 1
1 0 1
1 1 1
» omeparop HE (!) BO3BpalllaeT UCTHUHY KOTJIa OTIEPAH]I JIOXKHBI;

oIepaHj, | pe3yJbTar
0 1
1 0

Hcnone3ys mormueckue oneparopsl B IporpaMMe MbI MOJKEM HAIIHCATh JIOTHKY IPaKTHYe-
CKH 00011 citoxxHOCTH. B s1361Ke C HET OrpaHWYeHuUi Ha NCTIONIE30BAHNE CIIOKHBIX YCIOBHUI.
CroXHbIE yCIOBHS 3TO TaKue, Iie B KPyIIbIX CKOOKaX BBINOJHAETCS Ooliee OJHOTO CpaB-
HeHusl. CpaBHEHUS IPOU3BOATCS B IMOPSAKE 3apaHee OTOBOPEHHOIO MpHopuTeTa. B crincke

HWXKC YKa3aHbI OTIEPATOPHI B MOPAJAKE YMCHBIICHUA UX IIPUOPUTETA!
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)

4. &&

5.0

IMpuBenéM KopoTKHil IprMep: JaHa HEKOTOPast LeJIOUHCIICHHAs IIepEMEHHAs U HY)KHO BBISC-
HHTb, HE BBIXOIMT JIM Ta IIEPEMEHHAs 3a paMKH 33/IaHHBIX 3HAYCHUH, HAIIPUMEP OT HYJIS 10
JecaTH. YCIIOBHE MOXHO OyleT CKOMOMHHpOBaTh Tak: x >= 0 && x <= 10. B ciyuae

€ro ICTUHHOCTH - BbIJaAUM COO6H_ICHI/IC O TOM, 4YTO X NOAXOOUT.

int x = 7;
if ((x >= 0) && (x <= 10)) {
printf ("X Fits!\n");

B nanHo 3an1cu MBI BUJUM, YTO CHa4ala X CPAaBHUBAETCS C HYIIEM, 3aTEM C JECATHIO, U
B KOHIIE pe3yJIbTaThl OYyT CpPaBHEHBI MKy COOOIA.
$ ./program
X Fits!
$

CaMblif HE IPUOPUTETHBII ONEepaTop TEPHApPHBINA, BHUMATEIbHBII YUTaTeNb MOT 3aMe-
TUTb, YTO OH JJa’Ke HE BOILIE B CIIMCOK BBIIIE, 3TO CJIEJIAHO, TIOCKOIBKY HCIIOJIB30BaHUE TEP-
HapHOI'0 OIlepaTopa BHYTPH yCIOBUI HeXeNaTeabHO. TepHapHbIi ONepaTop BHYTPHU YCIOBUI
PE3KO CHI)KAeT YUTAeMOCTb KOZIa 1 yCIIOXKHSIET ero nHrepperanuio. Eciu Bel comHeBaeTech
B IIPHOPHUTETE CPaBHEHMH WM Bam He0OX0MMO OImucaTh Kakoe-To O4EHb CII0)KHOE YCIIOBHUE,
BCETa MOXKHO BOCTIOJIB30BATHCS MPOCTHIMA MAaTEMaTHYeCKUMHU KPYIJIBIMH CKOOKaMH, 3a/1aB
TIPUOPHTET OTIepalyii IBHO. B TakoM ciydae B mepByto ouepesib OyIyT BBIIOIHEHbI OIIEPALIH

B CKOOKax.

5.3 bBJuoku xKoxa u 00J1acTh BUANMOCTH

T'oBops 06 oneparopax s3pika C U yNpaBisIOMNX KOHCTPYKIMAX HENb3sl HE CKa3aTh O
«OJIOKaxX Kozia» M «00NacTsaX BUAMMOCTH». Kak BUIIHO, YCIIOBHBIE OIEpaTOphI COIEpKAT 3a-

nucu B QUTYpHBIX CKOOKax. B Takue ske ckoOkM 3aKitouéH Ko GpyHKIMK ma in. DTH CKOOKH
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Ha3bIBAIOTCS «OTIEPATOPHBIMIY, @ TO YTO B HUX COZIEPXKHUTCS, HA3BIBACTCS «OIOKOM KOy WIIH
«TenoM» oneparopa uin ¢pyHKunU. Bee nepemMeHHble, KOTOpble HHUIHAIU3UPYIOTCSI BHYTPU
010Ka KoJa, CyIIeCTBYIOT U «BUIHBD» TOJIBKO BHYTPH KomoBoro Onoka. [Tostomy mpocrpan-

CTBO MEXY OII€PAaTOPHBIMU CKOOKaMH TaK)K€ Ha3bIBAIOT «00JIACThIO BHIUMOCTW).

int x = 7;

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

}

printf ("sd", var);

Ha stom MIPpUMEPE MOXKHO YBUJCTH, YTO MBI HE MOXEM Harecyararb 3HAYCHUEC TIEPEMCH-
HOW var, IOCKOJIBKY OHa OBLTa co3iaHa BHYTpH OJIOKa Kofa omeparopa if () u mepecrana
CyIIEeCTBOBATh IJISl HAIIEH NMPOrpaMMbl KaK TOJIBKO MBI BBIIIUIK 3a €ro Mpenaensl. Takol kof

JaXXe€ HE CKOMITUIIUPYCTCA:

$ gcc -o program main.c

error: 'var' undeclared (first use in this function);
did you mean 'char'?

printf ("%d", var);

A

char
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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 Omneparopsbl HUKJIOB

6.1.1 while()

BazoBsrii 1iukin B s13b1ke C 3amuchIBaeTCs MPY MOMOIIH KJIFOUEBOTO cioBa while () mocie
KOTOPOTO B KPyTIIbIX CKOOKax mumiercst ycnosue. [Ipn HCTHHHOCTH TaHHOTO YCIIOBUS OyneT
BBINOJTHATHCS TEJIO IIUKJIA, KOTOPOE B CBOIO OYepeb MUIIETCS B (pUTrypHBIX ckoOKax. OOmmii
BHEIIHUI BUJ] OYEHb ITOX0XK Ha YCIOBHBIN Omeparop, ¢ TOM JAHIIb pa3HULIEH, YTO 110 OKOHYA-
HUH BBITIOJIHEHUSI ONIEPaTOPOB BHYTPU (PUTYPHBIX CKOOOK MBI IIEPEXOIUM HE Ha CIIECIYIOILYIO
CTPOKY, a 0OpaTHO B IIPOBEPKY YCIIOBUSL.

Jlis mpuMepa, BBIBEAEM Ha 3KpaH BCE YUCIIA B 33JJaHHOM IIPOMEKYTKE, IPaHHLIBI KOTOPO-
ro Mbl 0003HaYMM Kak a u b. Jisg 9Toro Ham HeoOXOAMMO MX MHHULINAIU3UPOBATh, TO €CTh
OOBSIBUTH U 3a4aTb Ha4YaJIbHBIC 3HAYCHUA, U TIOKAa a MCHBIIC b 3axX0aUTh B TEIO IUKJIA TIE
MBI OyZIeM BBIBOJWTH Ha 3KPaH U WHKPEMEHTHPOBATh MEHBILEE YUCIIO, TIOKAa OHO HE CTAHET
paBHBIM BTOpoMy. Kak TOJIbKO YMCIlIa CPAaBHSIOTCS YCIIOBHE BXOJa B TEJIO LUKJIA IEPECTAaHET
OBbITh MCTHHHBIM, U MBI HEe 3aiiIEM B HEro, OKa3aBILMCh Ha CIEAYIOIIEH Nocie Tesa UK

CTpOKe.

int a = 10;

int b = 20;
while (a < b) {
printf("%sd ", at++);

3amycTuM mporpammy 1 yoemumcs 9To Bce paboTaer:
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$ ./program
10 11 12 13 14 15 16 17 18 19
$

B nanHOM KOJie MBI MCIIOIB30BAJIH OTIEPaTOp MHKPEMEHTA B MTOCT(UKCHOMN 3aIluCH, KOTO-
past 03HayaeT, YTO 3HAUCHHUE NEPEeMEHHOH a cHadasla OyfeT nepefaHo (GyHKIMU BBIBOZA Ha

9KpaH, a y’Ke ITOTOM YBEIHYCHO Ha CIUHHILY.

OpuH npoxox Tejaa HUKIA U BO3BPAT B YNPABISAIOIIYI0 KOHCTPYKIIMIO Ha3bIBAaCTCS
HTepauueii, 3TOT TEPMUH MOXXHO OYEHb YacTO YCIBIIIATh B Oecemax mporpaMMu-

CTOB, a 3a49aCTyI0 1 HE TOJIBKO B 6ecenax O IIpOrpaMMHpPOBAHUHA.

Takoke J0IMyCTMMO UCIOJB30BaTh NPE(PHUKCHYIO 3allUCh ONepaTtopa MHKPEMEHTa, IIPH KOTO-
PO, KaK He CIIOKHO A0TaaThCs, 3HAYEHUE CHadana OyaeT yBeJIHIeHo, a yyKe TOTOM IiepeiaHo

(YHKIMHU BBIBOJIA HA DKPaH.

int a = 10;
int b = 20;
while (a < b) {
printf ("%d ", ++a);

3amycTuM CHOBa, YTOOBI YBHJEThH Pa3HUILY: IOCIIE 3aIlyCKa IIEPBOTO BapHaHTa MbI YBH/IC-
71 B TepMuHaie 3HaueHus oT 10 1o 19, a mocne 3amycka BTOpOro BapuaHTa 3Ha4eHus ot 11
1o 20.

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

JaBaiite HanIeM enié OAWH NMPUMEP, B KOTOPOM ITOJCYUTAEM CKOJIBKO YETHBIX YHCET B
IIPOMEKYTKE OT a /10 b. J{y1s1 3Toro Ham NoHaJOONUTCS TMKINYECKH IPOHTHCH 110 BCEM YHCIIaM
OT a JI0 b ¥ B KaX0} uTeparyu IuKiIa, To eCTh JUIs KaXI0T0o YUCIa, ceNaTh IPOBEPKY, SB-
JISETCS JIN YUCII0 YETHRIM. ECITU SIBIAETCS, YBENUYIUTD CIETYNK YETHBIX YUCET IS 3aJaHHOTO
npoMexyTka. OOparute BHUMaHKE, YTO NIPHUPAIIECHUE 3HAYEHHS IEPEMEHHON a MPOUCXOIUT
IIPSIMO B TIpOBepKe yciaoBHst. OOBIYHO TakoW KOJI CYMTAETCS] TPYAHOUUTAEMBIM, MOCKOJIBKY
CJIOXKHO Cpa3y oOpaTUTh BHUMaHKE Ha TO, YTO B IIATON CTPOKE MPOUCXOIUT HE TOJIBKO CpaB-

HEHHe, HO M IOCT-MHKPEMEHT IIEPEeMEHHOH a.

37



int a = 10;
int b = 20;

int evens = 0;
while (a < b) {

if (a++ & 2 == 0)
evens++;
}
printf ("There are %d even numbers in sequence", evens);

IMocse Toro, Kak MepecTaHeT BBIMONHATHCS YCIOBHE B CKOOKAX, M HAIl IMKI OyaeT 3a-
BepIIEH, BHIBEJCM B KOHCOJb MOJYYHBIICECS KOJHYCCTBO YETHBIX YHCEN. 3alyCTUM HAIy
porpaMMy ¥ yOeIuMCsl B IPABHILHOCTH €€ paOOThI.
$ ./program

There are 5 even numbers in sequence

$

[Tporpamma BeIZaa pe3yabTar: ISITh YETHBIX YHCE, JaBaliTe epecuynTaeM Bpyunyo: 10,
12, 14, 16, 18, 3nauenne 20 He BOWAET B pe3ysIbTaT paOOTH IPOTrPaMMBI, TOCKOJIBKY HA TO-
clienHel urepauuy, korna a = 20 ycJIOBHE B KPYIVIBIX CKOOKaX OKa)KETCS JIOXKHBIM: JIBa-
JIIaTh HE MEHBIIIE ABAAIATH. A pa3 yCIOBHE HE BBIIIOIHEHO MBI HE MIOIIA1aeM B TEJIO IUKJIA.

Hukn while () ucnmonb3yeTcs KOrna Mbl HE MOXKEM JOCTOBEPHO CKa3aTh CKOJIBKO UTE-
pauuii HaM MoHaKoOUTCs BBINONHUTE. Ha 3TOM npuMepe Mbl BUIMM YTO TEJO LIMKIIA MOXKET
OBITh JIIO0O CII0XKHOCTH, OHO MOXET COJIEPKaTh KaK yCJOBHBIE ONEPaToOpbl TaK U JIpyrHe

IUKJIBI.

6.1.2 do {} while():

IIpocroit nuki while (), M0 OYEBUAHBIM IPUYUHAM, IIONANAET B KATETOPHUIO LIUKIIOB C
npenycnosueM. CHagana nporpaMMa IpoBepsieT YCIOBUE, 3aT€M, 110 pe3ynbTaTaM 3TOH Mpo-
BEPKH, JTMOO BBIMOIHSET JINOO HE BBIMOIHSET TEJO IUKIA. A pa3 €CTh IUKIIBI ¢ IPEAyCIOBU-
€M, TO JIOTUYHO NPEANONI0KNTh HATNYNE UKIIOB C MOCTycnoBueM. Kak HM yJMBHUTENBHO, B
s3pike C eCTh ¥ Takoi. DTO pa3sHOBUAHOCTH IMKIA while (), KOTOPBIM 3aIHCHIBACTCS KAk
KJIIOUeBOe CJI0OBO do  {Tejyio umkiya} while (ycsosme) ;, B 3TOM KOHCTPYKIMU CHA-
Yajla TapaHTUPOBAHHO OJUH pa3 BBIMOJHHUTCA TEJIO IUKIIA, U TOJBKO ITOTOM 6y)1eT IIPUHATO
peleHne, HyKHO JIM BBINOJIHATH €70 CHOBA. Takue HUKIIBI MIMPOKO MPUMEHSIOTCA JUI IIPO-
BEPKH I10JI30BAaTEIILCKOIO BBOZA 0 IOIYyYEHU IPUEMIIEMOIO pe3yibTara U Ul OXKUIaHUs
OTBETOB Ha 3aIlPOCHI, YTO JOTUYHO, ITOCKOJIBKY TIIYIO OBIIO OBl 0XKHMJATh OTBET, HE MOCJIAB

3amnpoc.
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Hanpumep, MBI TAIeM KainbKyIsSTOp, ¥ 3HAEM, YTO B apu(METHKE YHCITA HENb3S ST
Ha HOJb. [Ipeamonoxkm, 4To Halll OJIBb30BaTeNb 3TOro He 3HaeT. UTo Xk, OyaeM mpeiarath
TI0JIb30BAaTEI0 BBECTH JIENIUTENb, IIOKA OH HE BBEJIET YTO-TO OTIIMYHOE OT HyJs1. Eciin monb30-
BaTEJILCKHI BBOJ paBeH HYIIIO, 3HAYUT HAM HYKHO CIIPOCUTH €T0 CHOBA. JDTO U OyIeT yCIOBH-
€M JUISI OUepeHOM nTeparm ukita. Korma moiap30Bareib BBEAET yAOBICTBOPSIONISE HAIIIEMY

YCJIOBHUIO YUCJIO HpOI/I3Be,HéM HCO6XOJII/IMI>IC MOJICUETHI M BEIBEAEM UX PE3YyIbTAaThl B KOHCOJIb.

int input;

do {
printf ("Enter a divider for 100, ");
printf ("remember, you can't divide by zero: ");
scanf ("%d", &input);

} while (input == 0);

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

3amyctum nporpaMmy. Kaskaplii pa3 Korzna Mbl BBOAUM HOJIb, IpOrpaMMa OyIeT TOBTOPHO

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

$

Korma BBenem r000€ qpyroe 9uciio MOMYIHM Pe3ysbTaT HAIleTo JACeTICHHS.

6.1.3 for(;;)

3a4acTylo, CKIaJbIBAIOTCA CUTYallUX, KOTAAa MBI TOUHO 3HAa€M, CKOJIBKO UTEepaluil IUKIa
HaM [TOHAJ0OUTCS, HAIPUMeEp, KOT/Ia MBI IIOCTIeIOBAaTEIHHO ITPOBEPSEM COIAEPKUMOE CO3IaH-
HOTO HaMH YHCJIOBOTO Psi/ia, MM 3aIONIHSIEM 3HAUCHUSIMH TaOJIHIIbI, TPAHUIIBI KOTOPBIX 3a-
paHee M3BECTHBI. B KOHIIE KOHIIOB, /IS TOJICYETA CPEAHETO apH(METHIECKOTO HEKOTOPOTO
KOHEUHOTO YHCIIOBOTO psAfa. B 3THX cuTyanMsx DPUHATO UCHONB30BaTh. DTO IUKII C Ipea-
YCIIOBHEM, TJIe 3apaHee OTBEACHO MECTO AJIS HHUITHATN3AINK IepEeMEHHON-CUETUNKA, yCII0-
BUS 3aX07ia B CIIEAYOUIYI0 UTEPAIMIO IUKJIA M M3MEHEHUs TIEPEMEHHON cueTdrka. B Gonee
no3aauX Bepeusix C (C99) mosBuitach BO3SMOXHOCTH OOBSIBISTH EPEMEHHYIO CUETUHK TIPs-

MO B YIIPABIISIOLIEH KOHCTPYKIUH.
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Jliis mpuMeHeHus 0oJiee TO3JHEr0 CTaHAapTa B MPOEKTE, HEOOXOMUMO YCTaHOBUTH
CIIEMAIbHBIA KII0Y KOMITIISIIUMN —std=c 99, To eCTh IOJIHAsT KOMaH1a KOMITHIIS-
UM UCXOAHOTO Kona it Tpanciaropa GCC OyaeT BHIVISIETh TaK:

gcc program.c -std=c99 -o program

B knaccuueckoM C He00X0AUMO 0OBSBUTH EPEMEHHYO CYETUHK 3apaHee, a B YIpaBIIsSIONIe
KOHCTPYKIIMM MO>KHO TOJIBKO 331aTh €l Ha9aIbHOE 3HAYCHHUE. YCIOBHE 3aX0/a B CICAYIOIIYIO
UTEPALUIO IMKJIA 3TO JIOTHYECKOE BHIPAKCHUE, KOTOPOE MOXKET MPUHUMATH JBa 3HAYEHHSL: NC-
TUHA U JIOXKb. ECM yclioBHe UCTHHHO - HJEM Ha CIETYIONIYI0 UTEPALUIO (UCIOIHIEM TEI0
LIMKJA), €CIH JIOKHO — BBIXOJMM M3 IMKJIA U IepeMeIIaeMcsl Ha CIEeIYIONIHHA TOoCe IHKIIa

oreparop.

// classic style

int i;

for (i = 0; /*condition*/; /*increment*/) {
// body

// C99 and later

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

}

// Example:

int i;

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

[{uxut 13 mpuMepa BBIIIE BBIBEAET HA SKPaH YKCIa OT Hyls 10 4eThlpéx. Ha kaknoii ure-
pauuu Mbl Oy/ieM HHKpEMEHTHPOBATh 3Ha4eHHE 1, COOTBETCTBEHHO, TIOKa JIOTHYECKOE yCIIo-
BHE 1 < 5 BepHO, MBI Oy/IeM 3aX0IUTh B TEJIO I[UKIIA, a KaK TOJIBKO 1 CTaHET paBHBIM IISITH,

JIOTHYECKOE YCIIOBHE BEPHET JIOKb (0) ¥ MBI M3 HETO BEHIIIEM.

$ ./program
012 3 14
$

6.2 VYnpapieHue HUKIAMH

OnepaTopLI, KOTOPBIC OCYIIECTBJIAIOT YIIPABJICHUC IUKJIAMH HAa3bIBAIOT OIICPpATOpaAMU 0e3-

YCJIOBHOI'O IEPEX0Aa, MOCKOJIbKY OHH IMPOCTO NEPEMEIIAIOT BBITIOJIHEHUEC ITPOrpaMMBI Ha IpYy-
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T'YIO CTPOKY, HEB3UPaAsA HU HA YTO. HpOFpaMMI/ICT JOJDKEH CaM OIIMCATh JIOTUKY TAKOI'o nepe-

MCIICHHUA, UCTIOJIb3YyA YCJIOBHBIC OIICPATOPLI.

Oneparop continue; HyXeH AT TOTO, YTOOBI IPOTPaMMa IPOUTHOPHPOBAIIA OCTABILIH-
ecst AEHCTBUS Ha TEKyILeH UTEpaliH [IUKJIA, 9aCTO MCIIONb3yeTCs Al OTOPAChIBAaHMUS HETIO-
XOISIIIMX 3HaUeHUH npu nepebope 6onbImx 00bEMOB naHHBIX. Oneparop continue mpo-

CTO HAIPOCTO MepeaéT ynpaBIeHHE JIOTHUECKON KOHCTPYKIIUH [IUKJIIA.

Oneparop break; ucnoab3yercs U TOro, YTOOBI BHITH 3a TPEENbl IUKIIA, MBI Cpa3y
TIoTIa/IaeM K CIIeAYIONeMy IT0oCiie MKIIa oreparopy, 0e3 mepeaadn yrpaBIeHHs JTOTHUECKOH

KOHCTPYKILHHU.

6.3 IlpakTuyeckue 3a1a4m

Bo3Benenue B creneHb  PeniiM HEMHOTO Ooliee CIOKHYIO, UM BBIBEICHUE B KOHCOJIb YHC-
JIOBBIX PAZOB 337a4y BO3BEACHUS 4HcCia B cTeneHb. SI3bIk C He MpenocTaBisieT onepaTopa
BO3BEZCHUS B CTETIEHb 110 YMOIYAHHUIO, KaK 3TO AENAIOT HEKOTOPBIC IPYTHE S3BIKH BBICOKO-
rO ypOBHS, Takue kKak Python, mostoMmy /st 3TOH MareMaTH4eckod onepanuu HaM Hy>KHO
MOAKIIIOYATh CIEUUAIbHYI0 MaTeMaTn4ecKyto Oubnmoreky. Ho MHOTIa 3TO MOXKET OKa3arhbCs

W3IUITHAM, Be/lb HE TaK CJIOKHO HAMCaTh COOCTBEHHYIO (YHKIIHIO, KOTOopas ObI Jenana 3To.

Kak H3BCECTHO, BO3BCJACHUC B CTCIICHL - 3TO IMMOCJICA0OBATCIbHOC YMHOXCHHUEC OCHO-

BaHMS Ha caMmo cebs YKa3aHHOC KOJIUYECCTBO pas.

A pa3 3apaHee U3BECTHO, CKOJIBKO pa3 MbI OyJjeM yMHOXAaTh OCHOBAaHHE CaMo Ha ce0s, 3TO
pabota s mukina for (; ;) . OOBIBUM NEPEMEHHYIO-UTEPATOP 1, TEPEeMEHHYIO-0CHOBaHHE,
IIepEeMEHHYIO-110Ka3aTellb U IEPEMEHHYI0, B KOTOPYIO Oy/IeM COXpaHSATh IPOMEKYTOUHbIE U

KOHEYHBII PE3YJIbTaThI.

int i;

int base;

int significative;
int result = 1;

[puHIUI BO3BEACHUS YMCIIA B CTEIICHD CICIYIONIUI: Pe3yIbTaToM OyIeT COBOKYITHOCTb
Pe3yAbTaTOB MPEABIAYIINX UTEPAMid YMHOXEHHBIX Ha OCHOBaHUE. A 3HAYUT U aJTOPUTM

OyZieT MOBTOPATHCS CTOIBKO Pa3, CKOJIBKO YKa3aHO B IOKa3aTelie, Ha KaXJOM IOBTOPEHHH
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YMHOXKasg HpOMe)KyTO‘IHLIﬁ Ppe3yiabTaT HA OCHOBAHUEC, COXPAHsIA HPOU3BCACHUC 06paTHO B IIC-

PEMCHHYTIO C IPOMCIKYTOUHBIM PE3YJILTATOM.

for (i = 0; i1 < significative; i++) {
result = result * base;
}
3amuch BUga result = result * base; MOXHO COKpaTuTh 0 result *= base;,

1 BBIBCJICM PE3YyJIbTAThI pa6OTBI IIHUKJIa B KOHCOJIb.

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

}

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

KOHC‘IHO, MBI MOXEM CIIPOCHUTH Y IOJIB30BATEIIA KAKO€ YHCIIO, U B KaKyIO CTEIIEHb OH
XO4Y€T BO3BECTH, JIA 3TOr0 MPHUMCHUM YIKC€ IMPHUBBIYHBIC HAM KOHCTPYKIUH. TaK, BC€Ch KO

[IPOrpaMMBI Oy/IET UMETh CIIEIYIOUIUN BHU:

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

int 1i;

int base;

int significative;

int result = 1;

printf ("Enter base: ");

scanf ("%d", &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);

3amycTUM Hally IporpamMmy, BBEIEM /Ui 6a3bl 3HAYEHHE JBA, IS TIOKA3aTeNs AECATh.
V6enumcs, 4To Hallla mporpamma pa6oTaet koppekTHo, 210 = 1024. EctecTBenHo, uTo Cy-
H.IeCTByIOT 60Hee OIITUMAJIBHBIC aHFOpI/ITMI)I BO3BCICHHUA B CTCIICHBD, HaHpI/IMep, BO3BCICHUC B
CTeTIeHb ¢ UCMOJIb30BAHKUEM CBOHCTBA 4éTHOCTH cTenenH, 210 = 4%, To ecTh npu uéTHOM TI0-
Ka3aTesie MOKHO BO3BECTH OCHOBAHHE B KBAJIPAT, a IOKa3aTelb IIOAEIUTh Ha J[Ba, TEM CAMBIM

COKpAaTuB KOJIMYECTBO I/ITepaLII/Iﬁ IMMPOCTOro UKJIa, ONMCAHHOI'O BBIIIE, BABOC.
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$ ./program

Enter base: 2

Enter significative: 10
2 powered by 10 is 1024
$

IIpocToe yucao Pemum emé ogHy HecnoXHYIO 3agady. Hamuiem nporpammy, KoTopas
OyZeT OIpenemnsTh, SBIACTCS JTH BBEIEHHOE MTOB30BaTENIeM YUCIIO MMPOCTHIM. MBI HaITHIIIEM
HE CaMbIid OBICTPHII U ONTHMABHBINA aTOPUTM, HO TOCTAPACMCS HCIIOIh30BaTh BCE TOCTYTI-
Hble HaM KOHCTpYKIUHU. To ecTh, 3Ta 3aj7a4a Mpu3BaHa MPOJEMOHCTPUPOBATh BO3MOXXHOCTH
A3bIKa, a HE YIYYIINT WA 3aMEHUTH CYIECTBYIOIINE, O0Jiee ONTHMAIBHBIC aJITOPUTMEI IIPO-

BEpPKH.

Yt0 Takoe mpocToe Yrciao? ITO TaKOE YHUCIIO0, KOTOPOES UMEET POBHO JIBA JACTUTEIS

C HCJIOYUCICHHBIM PE3YJIbTATOM - CIMHUILY U CaMO ce0s1.

Hama nmporpamma OyzeT 3ampamuBaTth y MOIb30BaTeIs YHCIO M ONPEALIATh, IPOCTOS OHO
win HeT. [l 3Toro 3aBeféM MEPEeMEHHYIO, U MPUBBIYHBIMH HaM (DYHKIHSIMH, ITOTPOCUM
MOJIb30BaTeNsl BBECTH YMCIIO, KOTOPOE MOJIOKUM B He€. I moacueToB HaM TOHAI00STCs
JIOTIOJTHUTENEHBIE TIepEMEHHEIC, HAIIpUMep, IIepeMeHHast KoTopasi OyeT XpaHUTh KOJTHYECTBO
JIeTUTENeH, Ha30BeM ee dividers U mepeMeHHas UTepaTop 1 3HaYCHUE KOTOPO Oy/neT yBe-

JIMYUBATHCA OT CAUHUIBI 1O BBCACHHOT'O I10JIb30BATCIICM YHCJIA.

int number;

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

ITockombky MBI HE 3HAEM, CKOJIKO UTEPalUi MOHATOOHUTCS, HANKIIEM IUKI while, u
MIPOUJEMCS. OT €IUHUIIBI, KOTOPYIO MBI 3allUCalM B IIEPEMEHHYIO 1 10 BBEJEHHOIO IOJIb-
3oBareneM uyucina. [Tocme Toro kak MeI epedepeM Bce BO3MOXKHBIC BAPHAHTHI OT €AMHUIIBI
JI0 BBEIEHHOTO IOJIb30BATENIEM YKCJa BBIBEJAEM B KOHCOJb MONYyUMBIUMKCS pe3ynbTar. Ha-
MUIIIEM BBEAGHHOE YHUCIIO, a JTANBIIE MPEIOCTABUM MIPOrPaMMe BEIOOpP CTABUTH JIK YaCTHUILY
«HE» IIPU [TIOMOLIY 3aI0JHUTENS $S U TEPHAPHOIO oreparopa. B ciydyae HCTUHHOCTH ycClIO-
BUsg dividers == 2 TepHAapHBIH ONEPATOP BEPHET IYCTYIO CTPOKY, B Clydae JOKHOCTH,
BEpHET YacTHIly «He». OOpaTuTe BHIMaHHE Ha TO, KaK OIEPaTOp BHIBOAA HA SKpaH HAIlH-
CaH B HECKOJIBKO CPOK. Takue pas/ieJeHusl Ha HECKOJIBKO CTPOK MOXKHO 4acTO YBUIETh, €CIU

oIeparop JUIMHHBIM U MOXKET, HAIIpUMEp, BBIITH 3a IIPENEIbl IKPaHa.
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while (i <= number) {
// here will be the check algorithm
}
printf ("Number %d is%s prime",
number,
(dividers == 2) 2 "" : " not"

)

HUrak, 4to OymeT MpOMCXOIUTh Ha KaXI0i utepanuu ukia? Mel OyaeM mpoBepsTh Jie-
JIATCS JIM BBEIEHHOE MOJIb30BATEIIEM UMCIIO Ha TEKYyIllee 3HaueHHe CUETHON nepeMeHHoH. Ec-
JIU OCTATOK OT AEJICHUS MICXOTHOTO YHcia Ha TeKYIIUil JeTUTeh PaBeH HYIO, TO MBI YBEIIH-

YUM CUYCTUYHK KOJIHYCCTBA LCIIOUYUCIICHHBIX ,Z[eJ'IHTCHCﬁ JUIA JaHHOI'O Yucia.

CHoBa oOparute BHUMaHHE, YTO IepeMEHHAas-UTepaTop, MoCIeI0BaTeIbHO Tepedn-
paromiasi AEIUTEIH, yBEININBACTCS IPSIMO B KPYIVIBIX CKOOKax omeparopa if. Ta-
KM 00pa3oM aBTOp XO4YeT IMOJUYEPKHYTh, YTO B KOJE, KOTOPBIH MHUIIYT XKHUBBIE JII0-
JI, TaKue KOHCTPYKIIMU BCTPEYAIOTCS Yallle, YeM XOTesoch Obl. HacTo 1axe MOXXHO
BCTPETHTh HHKPEMEHT CUETUHKA MPSIMO B IIPOBEPKE yCIIOBUS 3aX0/a B TEJIO LIUKJIA

1 9TO eIé CHIIbHEE BIUSICT KaK Ha YUTaeMOCTh Koaa, TaK MU Ha €ro NOHATHOCTb.

Teno UKJIa 111 Halei 3aJa4u NpuMeT CJ'Ie,HyIOIIII/Iﬁ BUA:

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

} else {
continue;

}
if (dividers == 3)
break;

Ecin xonu4yecTBo LENO4HCIEHHBIX JEIUTENEH He N3MEHUIIOCh, TO MBI IPEKPATUM TEKY-
LIYI0 UTEpALMIO LKA IPYU IOMOIIU KII0YEeBOTo ciaoBa continue. Kak mbl 3HaeM, onepa-
TOp continue mepenact ynpasjieHHE B JOTMYECKYI0 KOHCTPYKIIMIO LIUKJIA, 3aCTaBUB IIPO-
rpaMMy IPOMTHOPHPOBATh BCE JAJIBHENIINE HHCTPYKINU B paMKax TeKylleill nrepanuu. Ec-
JIM KOJIMYECTBO LIEJIOUNCIICHHBIX AEINUTENeH TOCTUTHET TPEX, UTO OyJeT O3Ha4YaTh HEeLeJIeCco-
00pa3HOCTh JaJbHEHIINX BBIYUCICHUH, MBI PAa30PBEM LIUKJI TIPH TOMOIIM KIFOYEBOTIO CIIO-
Ba break. HanoMmHum, uro oneparopel break; u continue; SBIAIOTCS oneparopaMu
0€3yCIIOBHOTO TEPEXOAa, a 3HAYNUT JOCTHTHYB MX IIPOrpaMMa IIEpPEeAacT yNpaBICHHE COOT-
BETCTBYIOIIEH cTpoke Oe3ycloBHO u 6e3 mpeaynpeskaeHuid. 1 momHblid momy4nBImiics Kox

TIPUIIOKEHHSE Oy/IeT TaKou:
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int 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 "" : " not"
)

EcrecTBeHHO, TOBTOPUMCS, STOT KO MOKHO ONTHMH3HPOBATh 110 MHOXKECTBY HallpaB-
JIEHWH, KaK MUHUMYM, COKPaTHB KaK KOJIMYECTBO IMPOBEPOK, TAK U TPAHHIIBI IIPOBEPOK (HET
CMBICJIa IIPOBEPATH Yucia Oomblle, 4eM v number). JONOIHUTEIEHO MOXKHO HE IPOBEPSThH

4€THBIE YKCIIa, HAPUMED.

$ ./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

$

6.4 MHuoxecTBeHHBbII BbIOOp switch () {}

[Ipumuio Bpemst ToroBopUTH 00 orlepaTope MHOKECTBEHHOTO BEIOOpa switch () { }. Tem

Ooree, 9TO Temeps MBI oOMamaeM BCeMH HEOOXOAMMBIMH UIS TOTO 3HaHWAMH. Omeparop
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MHOKECTBEHHOTO BBIOOpA MCIOJIB3YeTCsl KOTZIa Mbl XOTUM OIHCATh JAEHCTBUS VISl KaKOTO-TO
OTPaHUUYEHHOI'0 KOJIMUECTBa yclIoBUH. B ominuue ot oneparopa if (), KOTOPBI MOXET uc-

TOJIB30BATHCA TAKKE U JUIA ITPOBEPKU TUAITa30HOB 3HAYCHUH.

OTO HE COBCEM TOYHO, TOTOMY uTO switch () { } B sa3bike C TOXKE MOKET UCIIONB30-
BaTbCA JId MIPOBEPKU JUAITa30HOB 3Haqu1/1171, HO 3TO JOBOJIbHO PEAKO IPUMECHACTCH,
a B C++ n apyrux s3bIKax MOXKET BoBce He paborars. He cTout myrarecs, yBuznes
case 5 ... 50: 3T0 Kak pa3 IpoBepKa AHAaNa30Ha LEIOYNCICHHBIX 3HAUCHUN

oT 5 10 50 BKJIIOUYUTEIBHO.

VYmoOCTBO MpUMEHEHHS TOTO WJIM MHOTO OIlepaTopa, €CTECTBEHHO, 3aBUCHUT OT 3amadu. Jlo-
BOJILHO BaXKHBIM OTpaHUYeHuEM oneparopa switch () Bs3bike C ABIs€TCS TO, 4YTO OH yMEET
paboTarh TOJBKO C 1IEIbIMU YuciaaMu. /sl mpuMepa, HamuieM CBOH COOCTBEHHBIH MaJleHb-
Kui KanbKynsaTop. Cpasy HpearoiaoknM, 9TO KalbKyISTOpOM OyAeT MOibh30BaThCsi BHAMA-
TEJBHBIA YEIOBEK, KOTOPHIA IIOHAMAET, YTO apH(PMETHIESCKAE JEHCTBUS MOXHO COBEPIIATh
TOJIBKO C YHACJIAMM, U YMHOXKAaTh CTPOKU UJIM CUMBOJIBI - HE IOy YHUTCS.

3aBeneM B Hallel mporpamMMe nepeMeHHsle Tuna £loat, KoTopeie OyayT XpaHUTh Olle-
PaHIBI — YMCIIa HaJl KOTOPBIMH OyIyT MPOU3BOIOUTECS NeiicTBrs. 1 mepemeHHyro Tima char
JUTsl XpaHeHus onepauuu. CpocuM y MOIb30BAaTENs, KAKUE YUCIIa OH XOYeT MOCUUTATh, IS
9TOTO KCIONB3YyeM YKe MPHUBBIYHYIO HaM CBsI3Ky printf () ;/scanf () ;. [Janee, Takum
e 00pa3oM MPETIoKHUM TOIb30BaTEeN0 BBECTH JeHCTBUE, AEUCTBHE MBI 3aKOAUPYEM B BHJIE

YHCe:
* 1 — cnoxxeHue;
e 2 — BBIUMTAHUE;
* 3 — yMHOXEHUE
* 4 — neneHwue.

31mech BCTymaeT B CHITY TOT (DaKT, 9TO Ha HOJb JACTHTH HEIb3s, TIO3TOMY HaM HYXKHO HE JaTh
TI0JIb30BATENI0 BBECTH B Ka4eCTBE BTOPOro ornepanaa " 0", ecii B Ka4ECTBE OIeparopa OH
BEIOpan nenenne. KoHEYHO, TO MOYKHO OCTAaBUTh HAa YCMOTPEHHE TIOJIB30BATEIST, HO MBI, KaK
CO3HATEIBHBIC MTPOTPAMMUCTHI, HE TAJHM TIOJIE30BATEN0 B apU(pMETHICCKOM TOPEIBE CIIO-
Martb Halry nporpammy. COBEpIICHHO OYE€BUIHO, YTO IPOCTO CKOMMPOBATH BBOJ OyIIET HEIpa-
BHUJIbHBIM HeﬁCTBHeM. I[J'ISI TOr0 YTOOBI HE JaTh ITOJIB30BATCIIIO CACIaTh HeraBHHBHLIﬁ BBOJ
BBEZICM B IIPOPaAMMY yCJIOBHE: €CIIH ITOJH30BATEIh BRIOPA ICICHUE, HCIIONB3Ys MK do  { }

while () ; OGyaeM npoCHTH €TO BBECTH BTOPOH ONEpaH i OLINYHBII OT HyJIs, a €I BHIOpaH-
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HBIN OIIepaTop HE ABJACTCA ACICHHUEM, TO NPOCTO HOMPOCUM I1OJb30BaATCIsI BBECTU BTOPOC

4HCI0, 6€3 MPOBEPOK U MMOBTOPEHHH.

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

Ecau Mbl BOCIIOJIB3YEMCS HAIIMMU 3HAHUSMU Ha TeKyHII/Iﬁ MOMCHT, TO MbI HAaITMIIIEM ITPpU-
MEPHO CIICAYIOUICE: €CJIN OIIEpaTOP PaBCH €AUHUIIC, TO AE€JIaTh 3TO, B IPOTUBHOM CJi1y4daec, €C-
JI1 OTIEPATOp paBE€H ABYM, TO ACJIATh BOT OTO, U TaK AaJIE€, ONMMCHIBAIN OBI BCE BO3MOKHBIC

HCﬁCTBHﬂ YCJIOBHBIMH OII€pATOpaMU. HOJ'Iy‘II/IJ'ICSI OBl BECEMA I‘pOMO3lIKPII>i KOI.

if (operator == 1) {
/]

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

}

/...

Ho xopormast HOBOCTE B TOM, 4TO CYIIECTBYET ropaszo doee ynoOHBIH oneparop switch () { }.

BOCHOHB3y€MCHPmlOTHOCHTCHBHOHCPGMCHHOﬁ(Dpellitor.PaSHCHHMIWﬁCTBHHOHepaTOpa

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");

Omneparop switch () {} mociemnoBaTenTsHO MPOBEPHUT BXOISIIYIO MIEPEMEHHYIO Ha CO-
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OTBETCTBHE OIHMCAHHEIM B KelcaxX 3HaueHUsIX. B Cjly4ae, €CJii 3Ha4YCHUC COBHaZ[éT, 6yz[eT
BBIMOJIHEH OJIOK Koga 40 omeparopa break;, eciu xe 3HaYCHUE HepeMeHHOﬁ HE COBIAAET

HU C OJJHMM M3 OMHUCAHHBIN B KeWCaX, BBITOIHUTCS OJIOK 1m0 ymMomdanuto default.

BaxHo NOMHUTH, UTO B CiIy4yae OTCYTCTBHUS BHYTPU Ccase oneparopabreak;, npo-
rpamMa Oy/IeT BEITIONHATH MOCTIEAYIONIIE KeHCH, IIoKa He HaiinéT break; wimw no-

Ka HE 3aKOHYUTCA KOHCTPYKIUA switch () { }, To ecTh TOKa HE BCTPETUTCA €€ 3a-

KpbIBatomas GpurypHas ckoOKka.

B keiicax Mbl onuieM IpHCBauBaHUE pe3ybTaTa B IEPEMEHHYI0 result, a mocie BbIxoaa
m3 switch () {} - BBIBOA pe3ynbrata B KOHCONb. KeiicoM mo yMmomgaHuro OymeT BBIBOI TTOJb-
30BaTENI0 COOOIICHHS O HEBO3MOXXHOCTH PACIO3HATh orepaTop. Tak moiyyaercs, 4To Jaxe
€CJIM MbI BBEJIM HEM3BECTHBIN OllepaTop, IporpaMma NonbITaeTCsl BIBECTU B KOHCOJIb PE3YJIb-
Tart, YTO HenpuemiieMo. I103ToMy Kelc 1o yMOIYaHUIO JOJDKEH COAEPKATh TAKXKE U Olepa-
TOp return 1; BEIHYKIAOUIMHA IPOTPaMMy SKCTPECHHO 3aBEPIIUTHCS ¢ KOIOM OMIHOKA 1.
3arycTUB ONMCAHHBIH HAMM KaJbKyIATOp, yoeauMes 4To Bece paboTaeT. CBIMUTHPYEM Hepa-
JTIUBOTO TIOJIE30BaTENsl 1 HECKOJIBKO pa3 MmonpoOyeM BBECTH MPH MCIIOIb30BaHUU Y€TBEPTOTO

oneparopa ]_[I/I(I)py HOJIb, IpOrpaMMa €CTCCTBCHHO HC JACT HaM 3TOI0 CACIaTh.

$ ./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
S

Taxoke npuBeIEM MOJHBIN TUCTHHT HOTy4YHUBLIEHCS IPOrpaMMBl, OKA OH ewIE ToMenlaeT-
Csl Ha OIHY CTpaHHuIly. Jlanee HEKOTOpbIE IPUMEPHI OyAE€T HEBO3MOXKHO ITPUBECTHU MOIHOCThIO,
ITO3TOMY COOHMpAaTh WX B AWHBINA pabOTAIONUIMI KO YUTaTeNb OyIeT BBIHYXIEH CaMOCTOS-

TCIJIBHO.

48



#include <stdio.h>

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:
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;
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7 D®OyHKIUH

7.1 Ilonsitne pyHKI UM, IAPAMETPbI M APTYMEHThI

OyHKIUA - 9TO Takast 000COOJICHHAS YacTh KOJIa, KOTOPYEO MOXKHO BBIITONTHSTH JIF000€E KO-
JIUYECTBO pa3. Y (QyHKIHUi 00s13aTEILHO B TAKOM HOPSIIKE TOJDKHBI OBITh OMMCAHBI: THIT BO3-
BpamaeMoro 3Ha4eHUs, Ha3BaHHE, TapaMeTPhl U TaK Ha3bIBaeMOE TeJNO, TO €CTh, COOCTBEH-
HO, HCIIOTHIEMBIN Kofl. PaccMoTpum Gornee neranpHO GyHKOMIO int main (int argc,
char *argv[]): yKka3aHHbIi THO int - 3TO mun 6o36paujaemozo 3nauenus, TO €CTb Ha
TOM MECTe, OTKy/a OyJeT BbI3BaHA 3Ta PYHKIMS, B pe3yisTraTe e€ paboThl 1Mo (paKTy BBIIOIN-
HEHH oieparopa return; , HOSBUTCS HEKOE IIeJIoe Ynciio. Bo3Bpamaemple 3Ha4CHNS MOTYT
OBITH JIOOBIX THIIOB. B cirydae ke xorna (yHKIUS HE JOJDKHA BO3BpAINATh PE3YIbTaT CBOCH
PpaboThI, MM HUKAKOTO BO3BPAIIAEMOr0 Pe3yJbrara He MPEIoIaraeTcsl, YKa3bIBaeTCs KITkO-
4yeBoe c10Bo void (aHm. - myctora). To ecTh Ha MecTe BbI30Ba (DYHKILIMH, B pe3yJbTare eé
BEITIOJTHEHHS, HE MOSBUTCS HUKAKOTO 3Ha4eHUs (0OBIYHO, TAKUM 3Ha4UeHHEM ObIBaeT rvalue).
Omeparop return; oOGs3areneH it He-void GyHKIHHA, a B void QyHKIUSIX MOXKET IpH-
CYTCTBOBATb WJIM HET, HO HUKOT/IA HE COAEP KUT BO3BpalllaeMoro 3HaueHus. HamucanHoe c
MaJIeHBKOHM OYKBBI CIIOBO main - 3T0 Ha3gaHue (ynxyuu. DyHKINS UMEHHO ¢ TAaKUM Ha3Ba-
HHEM, HAIHCAHHBIM C MAJICHBKOI GYKBBI, BCEIJIa SIBJISETCS TOUKOH BX0a B mporpammy (2.2).
OmnepanroHHasl CUCTEMa HIIET KMEHHO 3Ty (YHKIUIO, KOT/Ia MOTyYaeT KOMaHIy Ha BBIIOJI-

HEHUE NPOrpaMMBl.

Hazpanus QyHKIHMHA B paMKax OXHOW MPOTPAMMBI HE JOJIKHEI IIOBTOPATHCS U HE
JIOJDKHBI HAYWHATHCS ¢ IIU(P WK CIIEIICHMBOJIOB, TAK)Ke, KaK M Ha3BaHUS IIEPEMEH-

HBIX (cM cTp. [§) HMKaKuX JPYrUX OrpaHuyYeHHil Ha Ha3BaHUe (YHKIHIT He HAK/IAIbI-

BacTCA.

Konctpykius B KpymibIX ckoOkax (int argc, char *argv[]) -3Tonapamempul (hyHk-
yuu. [lapaMeTpsl (GYHKINH - 3TO TAKHE IIEPEeMEHHBIE, KOTOPBIEe CO3/Ial0TCs MIPH BHI30BE (PYHK-
MU ¥ CYIIECTBYIOT TONBKO BHYTpHU He€. C UX MOMOIIBI0 MOXKHO ITEPeAaTh B PyHKIIHIO KaKue-
TO apryMEHTBI M HCXOIHBIE JaHHBIE At paboThl. [lapaMeTpbl muuIyTcst B KpyIIbIX CKOOKax
cpasy nocie Ha3BaHus GyHKIWH. B ciiydae eciii GyHKIMS HE MPUHUMAET TapaMeTpoB HEOO-
XOIUMO IOCTABUTH ITOCIIC Ha3BaHUSA ITyCThIe KpyIible ckoOKH ( () ). Bech kom, coneprkammiics
B (PUT'YPHBIX CKOOKaX MMOCIIE MapaMeTpOB (PYHKIIMH HA3BIBACTCS MeioM yHKYuu. ITO TE OIIe-
paTopbl M KOMaHIbl, KOTOpBIE OyIyT MOCIeI0BaTeIHLHO BHIMIOIHEHBI IPH BhI30BE (GyHKINU. B
Tene pyHKIMK MBI MOYKEM BBI3BIBATH ApyTHe (QYHKINH, HO HUKOIAA He MOXKeM 00bSBJISITh,

ONHCHIBATH HJIM CO3/1aBaTh B Tesle PyHKIMM Apyrue pyHknuu. Hukakux apyrux orpanu-
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YeHWH Ha HaIllMCaHWe Tella (PYHKIMH S3BIK HE HaKJIaIbIBacT. TakuM oOpa3oM, OOIIMiA BHI

(YHKIMY CIIeTyFOLHNI:

TunBosBpamaeMoro3HaueHusa VMg (COMCOKAPTYMEHTOB)
{

TenodyHKLUUM

return BosppaumwaemMoe3HadeHUe;

[Hanee npuBeném HEOONBIION TPUMEDP, KOTOPBIH ITPU3BaH IPOAEMOHCTPUPOBATH, KAK BbI-
SLTAT TIpOoCTeIee obwvasnenue N onucanue GyHkimi (function declaration and definition),

a TaKke WX BBI30OB W3 QyHKIMM int main (int argc, char *argv([]).

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* argv[]) {
printf ("main function\n");
// more useful things
somefunction () ; // <-- this is invocation
int x = anotherFunction();
printf ("x = %d\n", 10);
return 0;

Tak, Ha IIECTHAALIATOM CTPOKE KOAA BEIIIE MBI BUIUM, YTO BepHyBIIeecs U3 QyHKINH,
OOBSBICHHOW Ha IIECTOM CTPOKE Ieoe yucio 10 OymeT MprCcBOSHO IepeMEHHON X U BBIBE-
JIEHO B TEPMUHAJI CEMHAALATON CTPOKOIL.
$ ./program
main function
some function
another function
x = 10
$

q)yHKI_[I/II/I IIPUHATO Ppa3aACIIATh Ha IIPOBEPAIOIINE, CHUTAIOUINE U BRIBOAAIINE, U KaXKJasd U3
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BBIIICONNCAHHBIX (DYHKIMH HE I0JKHA HECTH AOTIOTHUTENILHOM HAarpy3KH. To ecTh, PyHKIHA
HeE JIOJDKHA 3HAaTh OTKY/A B IIpOrpaMMe TOSIBIINCH €€ mapaMeTpebl, U rie Oy/leT UCIIONb30BaH
pe3yabrar e€ padotsl. To ecTh caM s3bIK TAKUX OTPaHUUYECHUIT He HAKJIaAbIBAaET, HO TAKOM MO/~
XOJ] K HAITMCaHUIO (PyHKINH JeTaeT NX 3HAYUTEIbHO 00nee THOKUME B JaéT UM BO3MOXKHOCTD
OBITH IIEPENCIIONB30BaHHBIMY. be3 mpuMeHeHus Takoro moaxoaa Obu1o ObI HEBO3MOXKHO ITH-

carb abcTpakTHbIe OMOIMOTEKH U HPEHMBOPKH.

IMapameTpbl pyHKIMH - 3TO TC MEPEMEHHBIC, KOTOPHIC YKA3BIBAIOTCS B KPYIIBIX
CKOOKax MIpH ONpeae/icHUH Win onucanuu GpyHkimu. [Tapamerpsl QYHKIUH CyIiie-
CTBYIOT KaK JIOKaJIbHbIE IEPEMEHHBIC B KOJIOBOM OJIOKe Tej1a QyHKIMU. APryMeHThI

(l)yHKIII/lI/l - OTO T€ 3HAUYCHUS NCPEMCHHBIX HUJIN JIMTCPATIOB, KOTOPLIC YKA3bIBAOTCA

B KPYIJIBIX CKOOKax P BBI30BE (PYHKIIHH.

Jnst mpumepa onuineM (yHKIHIO, CyMMHPYIOIIYIO ABa 9ucia. [y mpocTOThl, B KauecTBe
apryMeHTOB OHa OyJeT NMpHWHHUMAaTh IEJble YMClia ¥ BO3BPAIIATh IIEIOYHCICHHBIH pe3yiib-
tar. OOpaTuTe BHUMaHUE, YTO (DYHKIMS HE «3HAET» OTKY/A B3SUIUCH 3TH YKCJIA, MBI MOKEM
HX TPOYMTATh M3 KOHCOJH, MOXKEM 3a[aTh B BHJE KOHCTAHT WM IOJIYYHUTH B PE3YIbTare
paboThl KakoW-TO apyrodt GyHKOWH. BHyTprm dyHKIME int main (int argc, char
*argv[]) mporpamma BbI3bIBaeT Hally GyHKIMIO sum (int x, int y) cymmupyio-

ILIYIO /IBa YHCJIa ¥ IIepeAaéM B Ka4eCTBE apryMEHTOB 3TH YHCIIA.

int sum(int x, int y) {
int result = x + y;
return result;

int main (int argc, const char* argv[]) {
int a;
scanf ("%d", &a);
int x = sum(50, a);
printf ("x = %d\n", 10);
return 0;

OOpaTtuTe BHUMaHKE, YTO B Ka4€CTBE apIyMEHTOB MBI MOKEM II€PeaBaTh KOHCTAHTHbIC
3HAUEHHUs], a TAKKE IEPEMEHHbIE. 3HAYEHU s IEPEMEHHBIX MBI MOXKEM MOJTy4UTh HAITPUMED U3
KOHCOJIH, JIN0O B Pe3yJibTaTe BBIIIOIHEHUS KaKoi-HUOYAb APYyrod QyHKIHH.

Kak ye OpuT0 CKazaHO, MapaMeTphl - 3TO TEPEeMEHHBIE, KOTOPBIE XPaHIT B ceOe HEeKo-
TOpbIC HavalIbHbIC 3HAYCHUS BbI30Ba (yHKUIMH. [lapameTpu3anys mMo3BOISET UCIIOIb30BATH

OOHHU U TC XKC (l)yHKIII/II/I C pa3HbIMU MCXOAHBIMU JAHHBIMU. HpI/Il"J'IH,HI/IMCH IIOBHHUMATCJIIbHEC
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$ ./program
x = 110
$

K XOpOIIO 3HakoMo# HaMm ¢yHkimu printf () ;. CTpoka, KOTOPYIO MbI IUIIEM B KPYIJIBIX
CKOOKax B JIBOMHBIX KaBBIYKaX - 9TO apryMeHT QyHKUUH. To ecTh MBI 3HaeM, 4TO (QYHKIHS
yMeeT BBIBOAWUTH HA DKPAH CTPOKH, KAK MMEHHO - HaM HET JeJa, a KAKHe UMEHHO CTPOKH -
MBI YKa3bIBaeM B KauecTBe apryMeHTa. OyHkuus printf () ; mpuMedaTenbHa €lie U TeM,
YTO OHAa MOXKET NMPUHUMATh B ce0si He(PUKCHPOBaHHOE KOJIMYECTBO aprymMeHToB. OnucaHue
paboThl TakuX (YHKIMH, a TAK)KE UX HAIMCAHUE BBIXOJUT JIAJIEKO 32 MPEJIeNIbl OCHOB SI3bIKA,
HaM Ba)KHO MIOMHHTH YTO MBI MOJKEM 3TO HCIIONB30BaTh. B aprymente ¢yHkmmm printf ()
MBI MOXKEM HANHCaTh 3aMOIHUTENb COOTBETCTBYIOILETO TUIA M, HAIIPUMEDP, BBI3BATH HAILy

GyHKIUIO sum () .

7.2 Odopmienne pynkuuii. I[lonsitue pedaxkropunra

Teneps Mb1 0e3 pobiieM MOXKeM 0POPMHTH yXKE CYIIECTBYIONIHME Yy HAC IPOTPaMMEI B BU-
ne gynkumii. Hampumep, oopmuM B BuE GpyHKIUH TPOrpaMMy IPOBEPKU IPOCTOTHI YHCIIA.
Jast aToro onmieM (PyHKIHIO KOTOpasi BO3BpAIIAET LIEJI0e YNCIIO, Ha30BeM ee isPrime (),
B KauecTBE MapameTpa oHa Oy/eT MpUHUMATh 1IeJI0e YKCII0, Ha30BeM ero number. Haiinem
B IpebLIyIuX pasaenax (crp. ) nporpamMmy ompenesneHus IPOCTOTHI YMCIA H CKOIHPY-
eM B Teo GpyHKuuKM. BHeceM HeOoubIie NpaBKH, yoepeM BBIBOJ Tak Kak 3TO Oy/leT, MOXKHO
CKa3aTh, KJIACCHYECKas MPOBepstomas (PyHKIHS, BBIBOA OCTaBUM I pyHKIMH int main

(int argc, char *argv[]),IIycTh O HAIMYUH y HAC TEPMHUHAIIA «3HAET» TOIBKO OHA.

Takoii mporiecc, MEPEeHOC YYacTKOB KOjIa MEXKAY (DyHKIIMSIMH, BBIICIICHUE YIaCTKOB
Koza B QyHKIINH, CHHTaKCHYECKHe, CTHINCTHYECKUE U IPYTHE YIyqIIeHNs, Ha3bIBa-
eTst pepakTopunrom. OObI9HO, pe(hakKTOPHHTOM 3aHUMAIOTCS CaMH Pa3paboTUHKHI

B CBO60I[H0€ OT OCHOBHOM ACATCIIBHOCTHU BPEMCHH, B IEPHUOABI KO PEBbIO WUJIH 11O

HEOOXOIMMMOCTH YIYYLIHTh YATAEMOCTh/TIOBTOPSIEMOCTh COOCTBEHHOTO KOZIA.

CrnenoBarenbHO, TOMUILEM YCIIOBUS: €CIIM JEIUTEIEN ABa, TO YKCI0 IPOCTOE, BO3BpaLIaeM
VCTYHY, TO ecTh Jr000¢ HEHYJICBOES 3HAYCHHE, B HAIIEM MpUMepe - eauHuIly. Eciu ke ae-
JuTeNen 0oJbIIe — YMCIIO He MPOCTOE, Bo3BpaiaeM JIOXb, B HallleM ciiydae, 5TO HOJb. Takon
BBIBOJI MOYKHO 3aIlFICaTh M IPYTUM CIIocoboMm, return (dividers == 2) —3To0 BBIpa-
JKEHHE B CJIy4yae UCTUHBI BEPHET €AUHUILY B CiIydae JLKU HOJb. M MOXKHO BOCIIOIB30BATh-

¢s1 TEpHApHBIM OIIEPATOPOM, TO €CTh, HANKCATh return (dividers == 2) ? 1 : O:
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GCHHYCHOBHCBCKO6KaXHCTHHHOBCpHeTCﬂeﬂHHHHa,HOKHO—lHHE.TaKKCBamHO,qTOBHﬁ-

TH U3 (byHKI_II/II/I MBI MOXKEM Ha JIF0OOM JTarie ee BBITIOJIHEHM S, HATPpUMED €CJIN ,Z[eJ'IHTeJ'[eﬁ YKe

TPH, TO HAM HY)KHO HE 3aBEpIlaTh UK, @ BEPHYTh JIOXD U3 QYyHKIIHH.

int isPrime (int number) {

int dividers = 0,

while (i <= number) {
if (number % i++
dividers++;
else

continue;

if (dividers ==
return 0;
}

return (dividers ==

i =

1;

I int main(int argc, char *argvI[]) {

2 int number;

3 int dividers = 0, 1 = 1;

4 printf ("Enter number: ");

5 scanf ("%d", &number);

6 while (i <= number) {

7 if (number++ % 1 == 0) {

8 dividers++;

9 } else {

10 continue;

11 }

12 if (dividers == 3)

13 break;

14 }

15 printf ("Number %d is%s prime",
16 number,

17 (dividers == 2) 2 "" : " not"

18 )

HemHoro mofmnpaBuB BEIBOJ, BHECEM B HErO BBI30B QYHKIUKM isPrime () U 00BIBUM

NnepeMeHHy0 int num, KOTopylo OyleM mepeaaBaTh B KaueCTBE apryMeHTa B (DYHKIHIO

isPrime (). 3amycTHM Hally IporpaMMmy M yOeammcs 9To Bce paboraer — umcio 71 meit-

CTBUTCJIBHO ABJIACTCA HPOCTBIM.

(int argc,
71;

int main
int num =

const char* argv[]) {

printf ("Entered number %d is%s prime \n",

number,

isPrime (num)

)i
return 0;

" not"

Tenepp MBI MOXeEM HaIcaTh MPOTPaMMBI JIFOO0H CIIOXKHOCTH, cofepkamue (QpyHKINH

isPrime () win sum (). O ToM, 4TO MBI paboTaeM C KOHCOJIbIO, B HAIIIEM CITydac JOJIXK-

Ha 3HaTh TONBKO QyHKIMA int main

(int argc, char *argv[]), IO3TOMYy BBOJ

54



3HA4YEHUH U BBIBOJ HA SKpaH MBI OCTaBUM B HEH, a MOJICUETHI, IPOBEPKU MM APYTHE BasKHbIE
JISUCTBUS ¥ aJITOPUTMBI ITOJIOKUM B (DYHKIMU. FIMEHHO 3TO abcTparnpoBaHue sSBISETCS CHITb-
HOW CTOPOHOM UCIIOIb30BaHUsI PyHKIHU, TaK, HAIIPHUMED, Y HAC HET HEOOXOIMMOCTH KaXKAblii
pa3 BCTABIATH B IPOrpaMMy KOJ B3aUMOAEHCTBHS ¢ KOHCOJIBIO IIPU BBIBOZE KaXJIOW CTPOKH,

a MOXKHO OTPaHUYUTHCS BBI30BOM QYHKIUH printf () ;

7.3 IIpororun (pyHKIUH, 3ar0JI0BOYHbIE (ailIbI

3auacTyi0 BO3HUKAIOT CHUTYyallMH, Korma (YHKIMS HE OINMHCaHa O TOYKH BXOJAA B IIPO-
TpaMMy, HJIH BOBCE JICKUT B APyrom (haiiie, BO3MOXKHO, JaKe HAITMCAHHOM He HamH. B 3ToMm
clly4ae MbI JIOJDKHBI COOOIUTE KOMITHIIATOPY, YTO TaKyto (OYHKIHIO PUIAETCS AOIOTHUTEIb-
HO TIOMCKaTh. J[1s 3TOr0 HEOOXOAMMO yKa3aTh BCIO HH(OpMANNIO O (PYHKITHH, KpoMe e€ Te-
na. Takoe 0ObsIBIICHHE HA3bIBACTCS NPOTOTHI WJIH onipenenenue pynkuuu (aHri. function

definition).

C ompezneneHneM QyHKIUH TECHO CBA3aHO MOHTHE cucHamypul GyHkiun. Curaa-
Typa QYHKIMHU JUIS PA3HBIX S3BIKOB NPOTPAMMHPOBAHUS MPEACTABISIETCS HEMHO-
TO pa3HbIM COCTAaBOM CBEICHMH, TaK, HampuMep, B s3bike C cuUrHatypa - 3TO TUI
BO3BpAIaeMOro 3HaueHuUs1, Ha3BaHue (PyHKLUUH U TOPSAO0K THIIOB MTapaMeTpoB, Ha-

npuMep, s QYHKIMA CyMMHPOBAHUS YHCEN, OMMCAHHON BBIIIE, 3TO OyZeT int

sum (int, int).

OmnuieM npoToTHil QYHKIMH 1sPrime (), OMUcaB CUTHATYpYy 3Toi GyHKiuu. OOparuTe
BHHUMAaHWE, YTO JOITyCTUMO B ONpeIeIeHNH (YHKIIMH TakXKe IHCATh Ha3BaHUS IapaMeTpoB,

a HC TOJIBKO UX THUIIBI, HO 3TO HEOO0sI3aTEeNBHO.

int isPrime (int number) ;

U3 Takux ornpeneneHuii 4acTo COCTABISIOT TaK Ha3bIBAEMbIE 3d201060UHble (hatiibl. 3ar0N0-
BOYHBIE (haiJIBl TO MOIIHBIA HHCTPYMEHT MOIYIBHON pa3paboTku. MBI yKe HEeOTHOKPATHO
BHJICIT ITOJKITFOYCHHUE 3ar0OJIOBOYHOTO (aiina stdio . h, OOHapyKUB NaHHBIH (aiir Ha Juc-
K€ KOMITBIOTEPA, MBI YBHUNM, YTO B HEM COIEPIKATCs IpyTHe NOAKIIOYEeHH OMOIHOTeK, JT1-
PEKTUBHI Mpenporieccopa (0 KOTOPhIX Oosiee oAPOOHO MBI OyneM TOBOPUTH B CIEIYIOIIMX
pa3zenax) ¥ MPOTOTHITH (GYHKIMH (HarpuMep, TaK 4acTo UCIIONb3yeMoi HaMu printf () ).
3aroI0BOYHEIM 3TOT (haiill Ha3bIBAETCS, HOTOMY YTO €r0 OOBIYHO MHIIYT B KOJIE TPOTPaMMEI B
CaMOM BEpXY, U, (PaKTUUECKH, KOMITUIISITOP IPOCTO BCTABIISIET €r0 COAEPKUMOE B TEKCT ITPO-
rpammbl. Pacimmpenne daiina (. h) SBIseTcs coxpalieHueM OT aHIIHickoro ciosa header,
3arooBok. OOpaTuTe BHUMaHWE, YTO MOAKIIOUAs 3ar0JIOBOYHBIN (aiin stdio.h Mbl mo-

JIydyaem BOO6HIC BCIO (byHKIII/IOHaJ'H)HOCTL CTaHJapTHOT'O BBOJA-BbIBOAA, TO €CTh, HAIIPUMED,
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paboty ¢ daitmamu, KOTOPYIO MOXEM U He UCIONB30BaTh. B cranmapre C++20 OpUTO mpH-
HSTO PEILIeHUE O TIePeXoAe s MOIEPKKH MOBTOPSIEMOCTH KOJla OT 3arojIOBOYHBIX (haitnoB
K LIEJTOCTHBIM MOJYJISIM, HIMIIOPTHPYEMBIM OTAENBHO. JTO MO3BOISIET HHTEIPHPOBATH B IIPO-

rpaMMy TOJIBKO HYXXHBIN (JyHKIIMOHAJI, HTHOPUPYS BCIO OCTAJIBHYIO OHOIHOTEKY.
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8 VYkazareim

Bort u npunuia nopa noroBOpUTh 0 CEPrEIHOM HU3KOYPOBHEBOM MporpammupoBaHuu. O
TOM, OT Y€Iro CTaparoTCA OIrpaaruThb IIPOTPAMMUCTOB A3BIKHA BHICOKOT'O YPOBHSA U COBPEMECHHBIC
¢petimBopku. OO yKkazaTensx, 9TO TaKOe YKa3aTelHd U KaK OHU COOTHOCSATCS C OCTATbHBIMHU
IIepEMEHHBIMH, YTO TaKOe Meperada apryMeHTa [0 3HAYCHHUIO U 10 YKa3aTelo.. DTOTo pas-
roBopa 00sTCS BCC HAYMHAIOIIME MPOTPAMMHUCTBI M He 0€3 MPUYHH: padoTa ¢ yKa3aTelIsiMu
Ha nMaMATb MOXKET HE TOJIBKO HABPCAUTH IPOTrpaMMeE, HO U, HAIPUMEP, OKa3aTh BIIUAHUC HA
OTIEPALIMOHHYIO CHCTEMY (aBTOp 3HAET, YTO 3TOT TE3WC HE BCETAa CIpPABEIUINB, TaKKe, KaK
Te3uc co crp. J, Ho MBI CHOBa MJIEM HA TaKoe YIPOILIEHHE PajH TOTO, YTOObI GBIIO MOHAT-
HO, HACKOJIBKO 3TO MOIIHBIM HHCTpYMEHT). Takxke cpa3y OTMETHM, YTO yKa3aTelsIM JOCTaJICs
CBOM COOCTBEHHBIH pa3iell B 3TOM JOKYMEHTE, XOTsI (POPMAIBHO ATO MPOCTO €MIE OMH THIT
JTAHHBIX.

Kak mb1, HaBepHsIKa, TOMHUM, BCE IIEPEMEHHBIC U KOHCTAHTBI, UCTIOJIb3yEMBbIC B TIPOTPaM-
Me, XpaHATCS B ONIepaTUBHOM MaMaATH. OniepaTHBHAS MaMATh pa3/iesieHa Ha HECKOJIBKO yyacT-
KOB, HO HE 3TO [yl Hac celyac BaykHO. BaXKHO To, YTO y KaX10i1 IEPEMEHHOM U KOHCTaHTHI B
TIAMSATH €CTh CBO COOCTBEHHBIN ajipec. Aipeca MPUHSATO MOKA3hIBATH HA OKPAHE B BHJIE IECT-
HaJIaTUPUYHBIX YUCEN. DTOT aJpec BhIIAETCS Halllel mporpaMMe ONepaluOHHON CUCTEMOH,
a s3Ik C TO3BOJISIET UCTIOIB30BATh €TO Ha YCMOTPEHUE MporpaMMucTa. IHBIME CIIOBaMU B
si3p1ke C €CTh BO3MOYKHOCTB MOJYYHTH AOCTYI K IIEPEMEHHON HE TOJBKO 110 IMEHH, HO U IO
anpecy. [lomydeHne nocTyma K 3HAYCHUIO IEPEMEHHOI TI0 afpecy Ha3hIBACTCS pa3bIMEHOBA-
HueM. [[aBaiiTe BBIBEIEM B KOHCOJIb BCIO UMCIOIYIOCS UH(GOPMAITUIO O IEPEMEHHON a. MBI

3HACM, YTO OTO LCIOYUCICHHAA NCPEMCHHAA 3HAYCHUEM 50, KOTOpasd XpaHUTCA 110 KAKOMY-TO

anpecy.

int a = 50;
printf ("value of 'a' is %d \n", a);
printf ("address of 'a' is %p \n", &a);

Anpec nepeMeHHON MOXKET XPaHUThCS B CIIELUAIbHON IIepeMEHHOMN, KOTopasi Ha3bIBaeT-
cs ykazaTenb. s oOBSBICHUS yKa3aTeis MUIIYT THII EPEeMEHHOM, aapec KOTopoil OymeT
XPaHHUTHCS B yKa3arele, 3HaK 3BE3N0YKU U UM yKazaTels. TakoMy yKa3aTellto MOXKHO MpH-
CBOUTH 3HAUEHHE aJpeca CyLIECTBYIOLIECH NepEeMEHHON, TaKXkKe KaK Mbl JENIaly 3TO paHblIe
C IPYTUMH TUIIAMU JaHHBIX. J[JI1 HAIISAHOCTH CHOBA BBIBE/IEM BCIO MMEIOIYIOCS Y HAC Ha
JAHHBIH MOMEHT MH(pOopMaImio Ha 3kpaH. HamomHro, U BRIBOAA ajpeca NCTIONIb3yeTcs 3a-

TIOJTHUTCIIb %p. BLIB@,Z[@M B KOHCOJIb ACCATUYHOC 3HAYCHUC HepCMeHHOﬁ pointer n aapec
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NIepeMeHHOH pointer. YBUIUM, 4TO 3HaUEeHHE NIEPEMEHHON pointer sBusercs Kak Oyn-
TO OBl COBEPILEHHO CIIy4allHbIM YKCJIOM, HO HMKE MBI IIPEJCTAaBUM 3TO 3HAUCHUE HE B BHUJE
OOBIYHOrO LIEJIOTO YKCa B IECTUYHON CHUCTEME CUMCIICHHUS, a B BUJE aApeca (3aloNHUTENb

%$P) TO BCE BCTAHET HAa CBOM MECTA.

int * pointer;
pointer = &a;

printf ("value of 'pointer' is %d \n", pointer);
printf ("address of 'pointer' is %p \n'", &pointer);
printf ("value of 'pointer' is %p \n", pointer);

Tak, 0ObeTUHEHHBINA BBIBOM JIBYX MPEIBIIYIINX JUCTHHIOB OyJICT MPUMEPHO TAaKOH, W

MOYKHO SIBHO YBHAETH, YTO apeC a - 3TO 3Ha4YCHUE NepeMeHHol pointer:

value of 'a' is 50

address of 'a' is 000000000061FE1C

value of 'pointer' is 6422044

address of 'pointer' is 000000000061FE10
value of 'pointer' is 000000000061FE1C

B 06miem-To, Moka 4To HUYEro HeOOBIYHOTO, BCE ATH ONEPALIMY MBI BHIITOIHSIIN Ha TIPE/IBIAY-
mux ypokax. Ho mockonbky pointer 3To HEMHOro HeOObIYHAs MEPEMEHHas, a yKa3arelb,
TO MBI MOYKEM IIOJTyYUTh HE TOIBKO €€ 3HAU€HHE, HO U 3HaYeHUe NepemMerHOoU, Ha KOmopyio
OHa yKazvléaem, AIMEHHO 3TOT MPOLECC Ha3bIBAETCS Pa3bIMEHOBAHUEM yKas3arensd. JlaBaiite
3anMIIeM, BHIBECTH B KOHCOJb «II€PEMEHHasl pointer yKa3blBaeT Ha TaKOe-TO 3HAYCHUE» H
pa3zbiMeHyeM pointer. To ecTh NOXYYUM JOCTYI K 3HAUEHUIO IIEPEMEHHOM, Ha KOTOPYIO

CCBIIAETCs yKa3arenb pointer.
printf ("variable 'pointer' points at: %d", *pointer);
Taxum 06pa30mg IOJIy4aeTCsA, YTO B YKa3areJjiC XpaHUTCs CChLIKA Ha 3HAYCHUC HeKOTOpoﬁ

MIEPEMEHHOM, U MBI MOYKEM 3TO 3HaYE€HUE M3MEHUTh. JlaBaliTe N3MEHUM 3HAUE€HUE NIEPEMEH-

HOHU a, HC Ha IPpAMYIO, 4 C UCIIOJIb30BAHUCM YKa3aTeJs. Kak BUIUM, 3HAYCHHUC HepeMeHHOﬁ

HU3MCHUIIOCH.
*pointer = 70;
printf ("value of a is %d \n", a);

To ecThb YKasatejib - 9TO HpOCTeﬁmHﬁ CCBLUIOYHBINH THII JaHHBIX. be3 yKa3aTene171 HCBO3MOXK-

HO cebe MMPEACTAaBUTHh CO3AaHUC KIIaCCOB, U BCEMU JIFOOUMOTO 06’beKTHO-OpI/IeHTI/IpOBaHHOFO
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TIPOTPaMMHUPOBAHMS, J1a)Ke MAaCCHBOB HJIH CTPOK. Terepp, KOraa MBI 3HAeM 00 yKa3arelsix, U
yMeeM MOIy4aTh 3HAUCHHS IIEPEMEHHBIX, Ha KOTOPBIC OHH YKA3bIBAIOT, 4 TAKXKE H3MEHSATH UX,
riepe; HaMHM OTKPBIBAIOTCSI HEBOOOpa3MMbIe paHee IepCeKTUBbI. Mbl MOXKeM NHcaTh (yHK-
MU HE CO3[aBas B HUX KOIHH IIEPEMEHHBIX, a IIepejaBaTh B HUX yKa3aTelld Ha yXKe CyIle-
CTBYIOIIUE ITIEPEMEHHEIC, TEM CaMbIM YKOHOMSI TAMSITh, H YCKOPSISI BBITTOTHEHHE IPOTPaMMEI.
Hampumep, He cOCTaBUT TpyAa HAITUCATh npoSpammy, KOTopast Obl MEHsIa MECTaM1 3HaYEeHHS
IByX mepeMeHHBIX. Ho Hamucars ¢hynxyuio, koTopast OBl IpoAebIBaIa TOXE caMoe HEBO3-
MOXHO 0e3 mpuMeHeHus ykazareneil. [louemy? O4eHs mpocTo - B mapaMeTpe QyHKIHUU CO-
3[IAIOTCS CBOM COOCTBCHHBIC MIEPEMEHHBIC, 3HAUYCHHS KOTOPBIX 3aIAI0TCS KOIMPOBAaHUEM ap-
TYMCHTOB BbI30Ba, U MCHAIOTCA ME€CTaMU MMCHHO 3TH, CKOIMPOBAHHBIC 3HAYCHUA B JIOKAJIb-
HBIX ITepeMeHHbIX. W ake ecii MBI BepHEM OIHO M3 3THUX 3HAYCHUH — KaK OBITH CO BTOPBIM?
A TIONYYHTBH TOCTYI K 3HAYCHHUIO BTOPOH MEPEMEHHON MBI HE MOYKEM, TIOCKOJIBKY, IOMHHM,
OHa HaXOIUTCS B 00aCTH BUAMMOCTH (DYHKITUH U HEIOCTYITHA U3BHE. Takas mepeaava apry-
MEHTOB Ha3bIBaeTCs nepedaueti no 3uavenuio (Mbl 6epéM 3HaUEHUE HEKOTOPOU MEePEeMEHHOMN
1 KOTIMPYeM BHYTpPb (YHKIIH, HHOT/IA TaKyIO Tepenady 3Ha9eHUH eIIé Ha3hIBAIOT nepedaueli
xonuposanuem). T.e. MBI OepeM 3HaYeHUS HEKOTOPBIX IEPEMEHHBIX B QYHKINN int main
(int argc, char *argv[]) u nepenaeMm ux B (DyHKIHIO, IJe CO3MaéM HOBBIC IEpe-
MCHHBIC C OTUMU, NICPCAaHHBIMU, 3HAYCHUSIMU.

Kak pemmuts 31y pobnemy? IlepenaBats He 3HAYCHHS IEPEMEHHBIX, a UX aJpEC, TEM ca-
MBIM COOOIIMB (DYHKIMH, YTO HY>KHO HE CO3/1aBaTh HOBHIC KOITUH IEPEMEHHBIX, a CAETATh
YTO-TO C YK€ CYIIECTBYIOLIMMH, U, ECTECTBEHHO yKa3aTh aJpec, ¢ KakuMu nMeHHo. [lepena-
Ya B Ka4eCTBE apryMeHTa aJpeca, U Co3Z[aHue B Tene (QYHKIIMU HOBOTO YKa3arelisi Ha3bIBaeTCs

nepeoaueti no ykazamernio.

Just si3pika C Taxke CpaBeIuBO BRIPAKEHUE «Iepeaada Mo CChUIKE», OCKOIbKY
B s1361ke C HET OT/AEIHHOI OIepaliiy epeiady 1Mo CChUIKE. Tak, HalpuMep, B S3bIKE

C++ nepeaada 1o CCbUIKE U Iepeiadya o yKa3areyro - 9TO pa3HbIC OIICpalrH.

To ectb hyHKIMs OyJEeT CCHUIATHCS HAa TIEPEMEHHBIE, HA KOTOPBIE MBI YKa)KE€M U OIIepUpPOBaTh
WX 3Ha4eHUAMHU. [laBaiiTe HEMHOTO MOTU(HIMPYEM HAIIy MPOrpaMMy OOMeHa 3HAYCHHUSIMHU
BHYTpH JByX nepemenHbix (4.3): onumem eé B Buae (ByHKIHMH, IPUHAMAIOLICH B KaYeCTBE
rapaMeTpoB JiBa yKas3aressd Ha Liejible 4ucila Tuna char, U nepejaauM aapeca CO3IaHHBIX
Bint main (int argc, char *argv[]) mepeMeHHBIX. BHyTpHu QyHKINH, TpH e€
BEI30BE, Y Hac OyIyT co3maBaThCs HE MEpPEeMEHHEIE, a yKa3aTelln Ha IepeMeHHBIe, TO €CTh
MBI OyJIeM cchlIaThCs Ha T€ caMble IIEpeMEeHHbBIE, CO3/[aHHbIe BHE (DYHKIMHU, U OyieM MEHSTh
HMEHHO UX (TeX MepeMEeHHbIX) 3HaueHus. TakuM o0pa3oM, HaM He HY>KHO HHUYEro BO3Bpa-

11aTh, MIOTOMY 4YTO B (byHKL[I/II/I HUYEro HE CO31aBaJIOCh, 1 TUIIOM BO3BpalIaCMOT0 3HAYCHUA
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1

)

(GYHKIUHM TOIDKeH OBITh void.

#include <stdio.h>

void swap (char* a, char* b)
*a A= *b;
*b ~= *a;

*aq = *b;

int main(int argc,
11;
15;
printf("a = %d, b =
swap (&a, &b);
printf("a = %d, b =

char a =
char b =
sd",

5d",

return 0;

{

char* argv[])

ay

a,

{

b);

b);

1 #include

)

<std

7 int main (int

char a =

char b =

printf ("a
*a "= *Db;
*b ~= *a;
*a "= *b;
printf ("a

return O;

io.h>

argc, char* argv[]) {
11;
15;
= %d, b = %d", a, b);
= %d, b = %d", a, b);

HpI/IMeHeHI/Ie TAaKOr'o noAaxoAa OTKpbIBACT NEpEA HaMH HIMPOKHUE BO3MOXKXHOCTH, HECKOTO-

PbI€ U3 HUX MBI paCCMOTPHUM B CJICAYIOIUX pasaciax.
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9 MaccuBbl

B stom pazaeiie Hac ¢ BaMU KAYT MacCCUBBI. MHuoro maccuBoB. U emié apa CJOB O Ju-
PEKTHUBAX KOMIIUJIATOPY, MHOTIA TAKKEC HAa3bIBACMBIX JUPEKTUBAMU IIPCIIpoLeccopa. CHuxX u

HagHEM.

9.1 /upextuna #idefine

ITomuMO yske XOpOLIO 3HAKOMOM BaM IUPEKTHBBI #include, YACTUYHO ONMCAHHOU B
pasneneR.2, ecrectrenno, cymecTByoT i Apyrue. HeKOTOpHIE U3 HUX OrPaHHUMBAIOT HMIIOPT
OITMCAaHHBIX B 3aT0JIOBOYHOM (aiiyie yHKIHI1, HEKOTOPhIE «OMUCHIBAIOT)» KaKHE-TO KOHCTaH-
TBI U Iake AeHcTBUs. BOT, IMpEeKTHBY OMUCaTh MBI 1 pacCMOTPUM MoapoOHee. OHa He 3ps
HA3bIBAETCS JUPEKTHBOM MIPEMPOLIECCOPa, MOCKONBKY HAET yKazaHHe He MPOLeccopy BO Bpe-
Ms1 BBITIIOJIHEHHSI IPOTPaMMBbl BBIICIHUTh MaMSTh, IPUCBOUTH 3HAYEHUS, 4 HEMOCPEACTBEHHO
KOMITWJIATOPY: 3aMEHUTD B TEKCTE IPOIPaMMBI OJIHH CJI0Ba Ha Apyrue. Takum o0pa3oM MOXKHO
3a/1aBaTh KOHCTAHTHI IIPOEKTA, U JJaXKe JIeJaTh COKpAIIEHHbIE 3alluCy LenbIX AekcTtBuil. Ha-
npumep, HamucaB #define ARRAY LENGTH 50 MBI NPEANUIIEM KOMIIMIATODY, IIEPEN
3allyCKOM TPaHCILSILUM HAILETo KOZa 3aMEHHTh Bce clioBa ARRAY LENGTH Ha mudpy 50.
BecbMa yno6HO, HO 3TUM MOXXHO HE OIPaHUYHBATHCS, MBI MOXEM MOINPOCUTH KOMIUISTOP
3aMEHHUTDH BBI3OBH! (DYHKIMH M ONEpaTOphl HA KOPOTKHE, YAOOHbIE HaM ciioBa. BaxxHO moM-
HUTB, YTO AUPEKTHBHI TPENpoIeccopa paboTaroT ¢ TEKCTOM ITPOTPaMMBI, TI03TOMY HE OCY-
LIECTBISIIOT HUKAKUX JOMOJHUTENBHBIX MPOBEPOK. DTO CIOXKHBIA M MOIIHBIM HUHCTPYMEHT,
KOTOPBIN Yalle BCEro UCIIONb3YeTCs ISl PELICHHs HETPUBUAIBHBIX 3371a4, HallpuMep, BHIOOD
KOJIa, KOTOPBIN MOMaAEéT B KOMIUIIALUIO B 3aBUCHMOCTH OT ONIEPallMOHHON cucTeMbl. MIHorNa
B IIPOTrpaMMax MOXXHO BCTPETHTh ONHMCAHKUE HEJOCTAIOMIEr0 HO TAKOTO MPUBBIYHOTO OylieBa

THIIA IPpU ITIOMOIIN AUPEKTUB NpECIiporeccopa:

Ho Ham 1oka 4To JOCTaTOYHO YMEHUs cO31aTh II00aIbHYI0 HMEHOBaHHYIO KOHCTaHTY. Kox
HYDKE IEMOHCTPUPYET, YTO TUPEKTUBBI HE 00513aTeIbHO IPYIIIIMPOBATH IMEHHO B Havae daii-
J1a, @ MOJKHO HMCIIONB30BaTh TaM, [ 3TO YAOOHO U YMECTHO, TaK MBI MOXKEM OOBSIBUTH KOH-
CTaHTy C JUIMHOM MaccHBa B Hadaje (aiiia, a MOXKeM IpssMO BHYTpH QyHKIMK int main

(int argc, char *argv([]).
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int main (int argc, char* argv[]) {
#define ARRAY LENGTH 50
int a = ARRAY LENGTH;
printf("a = %d", a);
return 0;

9.2 MaccuBbI

Berynnenne mpo qUpEeKTUBHI MPENpoLeccopa HapsIMyTO HE CBSI3aHO ¢ TEMOI MacCHBOB,
HO upeKTrBa #define aist oOBABICHUS pa3Mepa MacCHBa IPUMEHSETCS Ype3BbIYaifHO Ya-

cTo. PaccMoTpuM IpUpOy 3TOTO SIBICHUS YYTh IIO3KE.

MaccuB — 3To MHOXKECTBO JAHHBIX OHOI'O TUIIA, PACIIOJIOKEHHBIX B ITAMATH TOAPSA.

S3p1x C CTPOTO TUITU3UPOBAH, TO3TOMY HEBO3MOXKHO CO3/1aTh MAaCCHUB U3 Pa3HBIX THIIOB JaH-
HbIX. Ha 1aHHOM 3Tamne Mbl paccMaTpuBaeM TONBKO MPOCTHIE THIIBI JAHHBIX, IO3TOMY U Mac-
CHBBI OyJIeM paccMaTpuBarh cTarnyeckue. CTaTHIecknM MacCHBOM Ha3bIBAIOT MACCHB, KOJIU-
4EeCTBO IEMEHTOB KOTOPOT'O 3apaHee U3BECTHO U HE U3MEHSETCS 3a BpeMs paboThl Mporpam-
MBI. ANBTEpHATHBON CTaTHYECKOMY MAaCCHUBY SIBIISETCS AMHAMHYECKHUM, TAKHX MacCHBOB B
s3b1Ke C HE CyIIEcTBYeT, HO BCETZIa MOXKHO CAMOCTOSITENIEHO OIMCATh TaKyl0 CTPYKTYpY JaH-
HBIX, KOTOpas OyleT XpaHUTh 3HAYEHHs, TMHAMUYECKN PACIIUPSSCh U CYXKasich. Taxoke JUIs
Hayaja OrpaHH4YHMM Hally Oeceay OTHOMEPHBIMU MaCCHBaMH, TO €CTh TAKUMHU, KOTOPBIE MOXK-
HO 3aIMCaTh B BUJE 3HAUYCHUN uepes 3amaTyro. CTaTnueckre OMHOMEpHBIE MACCHBEI IPUHATO

OOBSABIATH ABYMs CLIOCOOAMMU:
* MPOCTOE OOBSBICHHE C YKA3aHHEM pa3Mepa;
* 00OBSBIIEHHE, COBMEILEHHOE ¢ HHUIIMATU3AMEN

Jnst mpuMepa 00bsIBUM MAacCHB, COZIEp Kallnii 3IeMEeHTHI THHA 1nt, nanuMm eMy uaeHTH(rKa-
TOP WJIM UM MaccHBa arr (COKpaIIEHHO OT aHI array), yKakeM MaKCUMAaJIbHOE KOJTMYECTBO

3JIEMEHTOB KOTOPBIE MOXXET BMECTUTH B cebst MacCCHB, HAIIPUMED, IIATH.

int arr([5];

arr[0] = 10;
arr[1] = 20;
arr([2] = 30;
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Kaxk y»e roBopmiiock MacCuB 3TO MHOXECTBO JA@HHBIX MJIH 3JIeMeHTOB. K Kaxaomy aie-
MEHTY MacCHBa MO)XHO OOPaTUTHCS 110 €T0 HOMEPY, KOTOPBII NPHHATO HA3bIBAaTh UHIEKCOM.
WHpekcaryst 2IeMEHTOB HaYMHAEeTCA ¢ Hynd. JlaBaiiTe 3armojHUM Halll MACCUB 3HAYCHHUAMH
Tuna int. i 3Toro mociuenoBaTeNnsHO 0OpATHMCS K KaXIOMY SJIEMEHTY U IIPUCBOUM 3Ha-
yenue. OOpaTuTe BHUMaHuUE, 4TO 361K C HE TapaHTHPYyeT YTO MHUIMAIM3AMOHHOE 3Haue-
HUE DJIEMEHTOB MaccuBa OyJeT paBHO HYIIIO, €CIIM 3TO HE YKa3aHO SBHO, IO3TOMY BBIBEAS
Ha JKpaH COACP)KMMOE MacCHBa, MBI MOXKeM TrapaHTHPOBATh 3HAYEHHUS TOJIBKO MEPBBIX TPEX
3JIEMEHTOB, KOTOPBIE MBI YKa3aJu B Kozie. Bropoii crioco0 o0bsBIeHNS, COBMEIEHHBIN C HHU-
LUaIM3alell MacCHBa UCIIONB3YIOT, €CIIM MacCHB CPAaBHUTEIBHO HEOOIBIIOHN 1 €ro 3HaYeHHS

3apaHee U3BECTHBI, HATPUMED:

int arr(6] = {1, 1, 2, 3, 5, 8};

HpI/I 9TOM, €CJIM Cpa3y 3arOJIHAIOTCS BCE DJIIEMEHTHI, Pa3sMEPHOCTh MOXXHO HE€ YKa3bIBaTh.
I/ITaK, Mbl HAYyYHUJIHMCh CO3/1aBaTh U 3allOJIHATH 3HAYCHUSAMHN MACCHUBBI. Ter[epb 061.1.[66 IpaBu-
JI0 00BsABIEHUS MaccuBOB B C: npu 00BSBIIEHHH MacCHBa HY’KHO YKa3aTb €ro uMms, TUII dJie-
MCHTOB, KOJIMYCCTBO DJIEMEHTOB, OIIUOHAJIBHO - YKa3aTb CaMH O3TH 3JICMCHTEI. KonuuectBo
3JIEMEHTOB €CTh HATYpPaJIbHOE YHUCIIO, TO €CTh LEJI0€ MMOJIOKUTEIIBHOE, HOJIb HE MOXET OBITH

KOJIMYSCTBOM 3JIeMEHTOB. Helnb3s 3a4aBaTh [ICPEMCHHOC KOJIMYCCTBO 2JICMCHTOB MAaCCHUBA.

int nArr[100]; // An array for 100 int's;
float fArr[5]; // An array for 1 float's;
char cArr[2]; // An array for 2 char's;

int varElem;
int nArr[varElem]; // Compile error! Number of elements must be constant;

Tak MbI 00s13aHBI CO3/[aBaTh MACCHBBI TOJBKO ¢ TOYHO YKA3aHHBIM YHCJIOM 3JIEMCHTOB.
Jis si3pika C 3TO TO3BOJICHO CAENATh OOBSBICHIEM KOHCTAHTHI BPEMEHU HCTIOTHEHHSI CONnst
int elements; int arr[elements], Ho, HanpuMep, B C++ Takas 3alUCh BBI30BET
OIMOKY KOMITWISIIIAH, TIO3TOMY TaM HEOOXOIUMO CTPOTO YKa3bIBaTh pa3Mep YUCIOBEIM JIH-

TepaJioM WK 00BSIBUB ero TUpeKTuBor #define, 4yTo, (JakKTUUECKH, OJHO U TOXKE.

B 6oree mo3mauxX cranmaprax C++ MOSBUIIOCH KITFOYEBOE CIIOBO Cconstexpr, mo3-
BOJISIIOIIEE OOBSIBIIATH KOHCTAHTHI BPEMEHH KOMIIUISIIMH M 0TKa3aThCs OT OOBsIBIIC-

HUS pa3MEPOB MaCCUBa TOJILKO JIMTEPAJIOM

Tenepb naBaﬁTe HAy4IHNMCs ITOJIyYaTh JOCTYII K DJIEMEHTaM MacCHBa. Hert augero mpouie, TEM
60.1'[66, YTO MBI 3TO YKC ACJalin OOBSBIISIIA MACCHB U JUTA TIpUMEpa €ro 3arnoJIHAIN. I[J'IS[ J0-

CTyIlla K KOHKPETHOMY 3JICMCHTY MacCCHBa HYXHO YKa3aTb UM MaCCHUBa U UHJCKC DJICMCHTA
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B KBaJApaTHbIX CKOOKax. KBaZ[paTHLIC CKOOKH - 3TO TOXE OIIEPATOp #A3bIKa, OH HA3bIBACTCA
onepaTropoM MHACKCHOI'O A0CTYyHa:

int a = arr[0];

printf ("’ lets see whats in O0-th element: %d", a)
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