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BBEJEHUE

Azwik C, co3pannbiit Jlenucom Putun B nauane 70-x rosos B Bell Laborotory
ameprkaHckol koprnopauun AT&T, aBnseTcs OMHUM W3 YHHBEPCAbHLIX A3bIKOB
riporpaMMupoBankd. f3bik C cuMTaeTcs A3bIKOM CHCTEMHOrO MNporpamMHpOBa-
nus. IlpaBwibHee ckasarb, 4To oH Haubonee s>eKkTHBEH NpH pelueHHH 3aaad
CHCTEMHOrO MPOrPaMMUpPOBAHNS, XOTA OH, 6e3yC/IOBHO, y100eH 1 NpH HalnWcaHuy
npUknanHeIX nporpamm. Cpean npeumMyulecTs A3bika C MOXHO oTMETUTD TepeHo-
CHMOCTDb MPOTpaMM, HanucaHHbiX Ha A3blke C, Ha KOMMLIOTEPLl pa3nuyHoil apxH-
TEKTYphl W W3 OJIHOW ONEepalMOHHON CUCTEMBI B APYTYIO, JIAKOHMYHOCTDL 3arHch
AJIFOPUTMOB, JIOTHYECKYIO CTPOHHOCTE M yI0DOOYMTAEMOCTL MPOrpamMM, BOZMOX-
HOCTb TOJTY4HTh DPQPEKTHBHLIH KO NPOrpaMM, CPaBHHUMBIX 1O CKOPOCTH € Tpo-
rpaMMaMH, HanucanHeIMH Ha accembnepe. ¥ 1o6cTBo sizpika C OCHOBaHO Ha TOM,
4TO OH ABMNAETCA OJIHOBPEMEHHO M A3BIKOM BBICOKOIO YPOBHS, MMEIOIMM MOJIHbIH
Habop KOHCTPYKUMI CTPYKTYPHOrO MporpaMmHpOBaHMs, MOJAAEePHKHUBAIONIHM MO-
AyNLHOCTB, BJIOYHYIO CTPYKTYPY MpPOrpaMm, Bo3MOXKHOCTH pa3iebHOM KOMIHIA-
mn Mopyneii. B 1o e camoe Bpems a3pik C Mmeet Habop HWU3KOYPOBHEBBIX
CpeACTB, MNO3BONAIOIIMX UMETh YA0OHBIH AOCTYN k annapaTHbIM CpeJICTBAM KOM-
NLEOTEPA, B 4aCTHOCTH MO3BOJAIOIMX nobpatsea no kaxaoro 6ura namsaru. [ ub-
KOCTh W YHHBEpcanbHOCTB fA3bIka C obecneynBaeT €ro LIMpoKoe pacnpocTpaHe-
HHE.

[MepBoe onucanme A3bika 6mno pavo B xHure b. Kepnurana u /(. Putun, xo-
Topas ObiNa NepeBe/icHa Ha PycCcKuid A3biK. Jlonroe Bpems 3T0 onucanmne ABNANOCH
CTAHAApTOM, OJIHAKO Pl MOMEHTOB AOIYCKalIH HeoJHO3HAYHOE TOJIKOBaHUE, KO-
TOpOE MOPOAMNO MHOXKeCTBO TpakTOBOK f3biKa C. JIna ucnpasneHus 3Toil cuTya-
LMK Npy AMEPHKAHCKOM HalMoHanbHOM MHCTUTYTe ctaHaapTos (ANSI) Gwun 06-
pasoBaH KomuTeT No cranpaptvsaumy s3vika C u B 1983 ropy Obur yTBepxkaeH
crauaapT a3eika C, nonyumeiumii naspanue ANSI C.

B nauane 80-x ropoe B Toit ke Bell Laboratory Beeprom Crpoycrpynom
(Bjarne Stroustrup) B pe3ynbTare IONONHEHUA M pacliupeHus s3bika C Obln co3-
[1aH HOBBII MO CYTH A3bIK, NoyynBILKii Ha3Banue "C c knaccamu”. B 1983 romy
370 Ha3BaHme ObUlo 3ameneHo Ha CH+.

ABTOp sA3blKa CcO3[@Bal €ro ¢ LeNblo ynydiuuTs a3bik C, nojnepixartn ab-
CTPAKLMM JaHHBIX M 00BEeKTHO-0pHEHTHPOBaHHOE NporpaMMupoBanue. A3wik C++
ABNISETCH SA3BIKOM O0OBEKTHO-OPHEHTHPOBAHHOT O NIporpaMMupoBatus, KoHuenius
00bEKTHO-OPUEHTHPOBAHHOIO NMPOrpaMMHpoBaHkA Bo3HUKA He BApyr. Maes uc-
NONB30BAHASA MPOrpaMMHBIX OOBEKTOB pa3BMBANIaCh PA3HBIMIA UCCIICAOBATENAMH B
TedeHHe MHOrUX JieT. OnHHM u3 npejcTaBuTeneil S36IKOB TAKOTO THNA ABJISETCH
Simula 67. Bonee nompobHo Mbl pacckaxem o0 ocobeHHOCTAX 00bLEKTHO-
OPHEHTHPOBAHHOTO MPOTPaMMHPOBAHMA HIpke, a celyac KOpOTKO OCTaHOBUMCH
Ha €r0 JOCTOMHCTBAX.

Uroxke Takoe 00bEXTHO-OPHEHTHPOBAHHOE NPOrpaMMupoBarmne?
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B cnoBape o nporpamMMupoBauto W HHGOpMaTike Mbi ynTaeM "O6bexTHO-
OPHEHTHPOBAHHBIH A3bIK - A3biK NPOrPaMMUPOBAHKA, HA KOTOPOM NporpaMma 3a-
JlaeTes ONMMCaHWeM MOBEAEHMA COBOKYIMHOCTH B3aHMOCBA3aHHbIX 00bexkTOB. O0L-
ekThi OOMEHHBAIOTCSA 3anpocamu; pearupys Ha MoJiydeHHblii 3anpoc, ob0bexT no-
ChIJIAET 3anpoc ApyrkM obbekTtam, rnojiydaeT OTBeTbl, M3IMEHSET 3HAYeHNS CBOMX
BHYTPEHHUWX IepeMEHHbIX H BbIIAET OTBET Ha MOJIyueHHblit 3anpoc. Mexanusm 3a-
MPOCOB B 0ObeKTHO-OPHEHTHPOBAHHbLIX A3bIKAX OTJIMYAeTCs OT MeXaHu3Ma Mpo-
LleAyp B MPOLEAYPHbIX A3bIKAX T€M, 4TO MPH BHINONHEHUHK 3anpoca 00LEKTOM He-
[MOCPEACTBEHHO MOTYT ObITh H3MEHEHbI TOJILKO 3HA4YeHMs NepeMEHHBIX 3TOro 00h-
exTa".

O6LeKTHO-OPHEHTHPOBAHHOE NMPOrPpaMMHpPOBaHHE UMeeT [esI0 ¢ 0ObeKTaMH,
BKJIIOUYaeT B cebs coznaHue o0bexTOB, KOTOpble OOBEAUHAIOT AHHBIE W NMpaBWIa
00paboTkn 3THX AaHHBIX. OOLEKTHl MOTYT BKIIOYATh B ce0sl yacTHble, 3aKPLITHIE,
rpuBatHbie (private) ganHsle 1 npaBuna ux ob6paboTKM, AOCTYNHbBIE TOJNBKO 00B-
eKTY M ero HacjleliMKam, a Tarke obmume (public) maHHme u npaBuna, KOTOpHIE
JNOCTYIHBI 00BbEKTAM M MOIYNAM B JPYIMX HacTax rnporpammel. BaxkHoit uepToi
00BEKTHO-OPHEHTHPOBAHHOIO NMPOrPaMMMPOBAHHMSA ABIAETCA HAC/ENOBAHUE, T. €.
BO3MOMHOCTh CO3/IaBaTh MEPApXUYECKYHO [OCIeN0BaTeNbHOCTE 00bEeKTOB OoT 60-
nee obuIKX K 6onee cneluduyeckuM, yacTHbIM. B 3700 nepapxum xaxapiii oObeKT
HacneiyveT XapakTepHble 4epThi 00BeKTOB-NpapoauTeneit. 00bexToB, MpejllecT-
BYIOILIMX €MY.

Takum o6pasom, A3BIKM OOBEKTHO-OPMEHTHPOBAHHOIO [pOrpaMMHpPOBaHKA
cosiepkat B cebe cnejiylonive OCHOBHRIE HEPTHI: Hanudue OOGHeKTOR M MHKATICY-
NALMIO OaHHBIX, HacledOBaHMe, NOJMMOpdM3M, abcTpakuuio nanHHblX. B pans-
Heiiiem Mbl Gonee NOAPOOHO OCTAHOBMMCA Ha 3THX MOHATHAX W MPOWIUIIO-
CTPHpPYEM HX HCIONBE30BaHKE B A3blKe CH+,

IIpu cospanum aseika C++ ObUu co3panbl WM HCMOMNB30BaHbl NOHATHA, KOTO-
peie 3aTeM cTanu NpuMeHsThes B A3bike C 1 Boluyn B cranpapt ANSI C. TakumM
obpazom, s3elkk C 1 C++ okassiBaIM B3aUMHOe BIIMAHME APYT Ha ApyTa. .

Cywecteyer aBa nomxona k assiky CH+. Ilpu nepBoM nomxope cuutaercs,
yTO A3b1K C gBNseTcs cocTaBHO YacThio s3bika CH+, U n3noxeHue BeJeTcs € yde-
ToM 3TOro. [Ipumepom Takoro moaxoja SBNAETCS, HAMPUMEP, OMUCAHME A3bIKa
C++ B IOKyMeHTaLMK K cHMCTemaM NporpaMMUpoBanud, Hanpumep K Borland C++
v.3.1. Ilpu BTOpOM Noaxone npeArnonaraetcs, 4o A3blk C++ ABNAeTcss HAACTPOIi-
Kol Haj A3ukoM C, Kak 370 M Ob10 McTOpHUuecKH. Mbl Npy M3N0XeHWA MaTepua-
1la B 37Ol KHHre OyneM HCnosb30BaTh BTOPOi MOAXOM, TAK YTO T€, KTO XOYET U3Y-
YHTh TOJILKO A3KIK C, CMOrYT MOfIb30BAThCA 3TOH KHHIOi.

ITpakTuyeckn Bce coBpeMeHHBIE TpaHCNATOPHI ¢ A3bikoB C m C++ Hcnons-
3y1oT crannapt ANSI Aseika C, T. €. Bce BO3MOXKHOCTH W MpaBuila, NpeaycMoT-
peHHbie 3THM CTaHOapTOM, NMPUCYTCTBYIOT. B TO K€ Bpems KaXkgas M3 CUCTEM
nporpaMmMupoBaHus Ha AzbikaX C 1 C++ comepkKUT HOMONHHTENIbHblE BO3MOMHO-
CTH, CBA3aHHBIE C KOHKPETHOH ONEpalMoHHOI CUCTEMOIl N APXUTEKTYPOil KOMIIb-
KoTepa.



Beenexwe m

Ml OyzmeM OpHEHTHPOBATLCA HA TpaHCNATOPH, co3uaHHeie ¢upmoit Borland
International Inc., ¥ COOTBeTCTBYIOLI[HE CHCTEMBI TporpaMMupoBanus. B yacr-
HOCTH, MBI KPaTKO OIHILEeM BO3MOXHOCTH cucTeMbl Borland C++ 3.1, ucriomne-
3ysl TY €€ 4YacTh, KOTopasi paboTaeT nojl ynpasieHHeM OMNepallMOHHOK CHUCTEMBI
MS DOS. Tlepexon w3 onHoiT CHCTEMbI TIPOrPaMMMPOBAHKS B IPYIYIO YKe CTa-
HOBHTCH Oonee NMPOCTBIM JIENOM, OCOOEHHO €CIM MCIONb3YIOTCH TOTBKO CTaH-
TapTHHIE BO3MOXHOCTH A36IKOB C 1 C++. JI1g nayanpHOro M3yueHHs A3pIKA He
HaJ0 CTPEMMTLCH K HCIIONB3OBAHHIO CaMoif IMOCneaHeH BEepCHH KOMITIWISTOpA.
Ee HCMoNb30BaHHE CTAHOBUTCH 1i€JIeCOOOpa3HBIM IIPH HAMMCAaHWM AOCTATOYHO
OONBUIMX M CHOXHBIX miporpaMs. JUns M3ydeHUsT JOCTATOYHO MCIONIBIOBAHMS
cuctembl Turbo C++ v.1.01, kotopast samcdaTesibHa TeM, 4To TpeOyeT Beero
okoso 6 M6aifr xectkoro mucka, 640 Koaifr onepatuBHOIl MaMATH, T. €. MOXET
vcTaHaBRTHBaThes Aaxe Ha [BM XT. McnonszoBanue cuctemul Borland C++ 3.1
TpebyeT yxe 2 MOGaifT orepaTHBHOR MaMsITH.

B coem mamoxkenuu Mul Oynem Gonbiie BHHManWA YAEIATh HMEHHO CTaH-
naptHeIM cpejictBaM sizbikop C 1 C++, crienManbHO oTMevas, Korja Tc WIH
Tpyrue ocobeHHOCTH OoTHOCATCH K onepaurdonHoit cucreme MS DOS wm kon-
KPETHOM apXHTEKTYpe KOMITbIOTepa.

KHHra He mnpeTeHIyeT Ha MOMHOTY M abCOMIOTHYIO CTPOrOCTb. ABTOPEI ITbi-
TAMUCh HarmMcare yuyebnoe nocobue A Tex, KTO X04YeT M3YVYUTh OCHOBEL S3EIKOB
C u C++, HayyuThCH MUcaTh MPOrpaMMBl Ha 3THX S3BIKAX M MMCEET HavyanbHble
MOHATHS XOTs OB Ha ypoBHe Kypca HHGOPMATHKK cpefHCH IIKOABI WK By3a.

Te yurarenu, xotopele 3HaWT s36iK C, MOIYT MPOMNYCTUTH [aBy, KOTOpasd
OTHOCUTCH K A3bIKY C, M cpa3y nepeiTi K uaydyeHu1o s3nlka C++,

HoxymeHtaim 1 cuctema Help GomplniHeTBa cHcTeM IporpaMMHpOBaHHA Hc-
MOMB3YIOT aHniicKuii sa3pK. [1osroMy MBI OymeM MHOLIa IMPHMBOAMTL aHIIHMHCKOE
HaImMCaHHe TeX WIM MHBIX BOKHBIX MOHSTUI WM TepMUHOB si3bikax C u C++.

Hamucanue mporpaMMbr IIPEAyCMaTpUBAeT BHMOJMHEHUE OMNpPeACICHHOIO
yucna AeicTBHii, KoTopsie ¢ GONbIUEH Wi MeHpIUeH AeTaTH3allieil MOXHO pas-
JIEJIUTh Ha CNIeAYIOLHMe BaKHEHUINHE STaIlbL:

*  [IOCTAHOBKA 3aJayM;

«  BLIOOp MeTOMAa PeLICHUS 3a]a4M;

«  HalMcaHue MCXOJIHOTO TeKcTa MporpaMMbl Ha f3bikax C u C++;

*  BBOJ MCXOJHOI'O TeKCTa MporpamMMbi € IMOMOII(BI0 TEKCTOBOIO PpeaaKTopa,
TEKCT MOXeT OBITh pasbuT Ha Heckoisko daitio (Moayneit); Ha 3TOM STane
MBI TIoMy4aeM (aitibl HCXOAHOIO TEKCTa € pacllIMpeHHUEM .C WIH .CPp;

*  KOMITWISIUSA MOIyNeil (KaKIOro MOMYJ/ISA IO OTAEIbHOCTH I BCEX MOIy-
Jieil BMecTe); Ha 9TOM DTalle MBI roiy4aeM oGbeKTHBIUT ¢aiin, T. e. dailr ¢
paciuMpceHueM .obj;

*  OTNaJIKa CUMHTaKcHca MporpaMMel;

*  oOBeMHCHME OTKOMITWIMPOBAHHBIX MOAYNEH B rporpaMmy (2T0 4acto Ha-
3LIBAIOT KOMITOHOBKOH WIM JIMHKOBKOIf (JIMHKOBAHMEM) NpPOTPaMMBI); Ha
3TOM 3Talle K IporpaMme IMOACOSIMHAIOTCH HeoOXOMUMMEIe CTaHIapTHRIe OH-
OMOTEKU M MBI NOJIyYaeM BeIToMHsieMbri aitt ghjuhfvvs ¢ pacimipeHieM .obyj;

S
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»  3aMyCK NPOrpaMmbi Ha BbIMOJHEHHE,
*  0TNIAa[IKa NPOrpaMMel (TECTHPOBAHHE NPOrPAMMBI M OTNAalka ANIrOpHTMa),
e OKOHHaATeNbHOE 0dOpPMIIEHHE NMPOrpaMmbl

ITp# BBINOMHEHMM KAXKAOTO M3 YKa3aHHBIX 3TanoB NMPOrpamMMUPOBaHUA BO3-
HHKAeT HeOOXOAMMOCTL BO3BpATa HA NMPEAbIAYLIME 3TArnbl, HHOMIA BIUIOTH 10 W3-
MeHEHHs MOCTAHOBKH 3aauH.

CoBpeMeHtitble CUCTEMbE MTPOrpaMMHPOBAHHA MO3BONAIOT YAOOHO Mepexoantb
OT OJJHOTO JTana K APYroMmy. 370 OCYUIECTBIAETCA HANTHMYMEM TaK Ha3biBaeMON
HHTEIPUPOBAHHOM cpefibl NPOrpaMMHUpPOBaHKSA, KOTOPas cOfepXHT B cebe TekcTO-
BB pedaKkTop, KOMNWIATOP, KOMITOHOBIUMK, BCTPOEHHbIIT OTNAAYMK W, B 3aBHUCH-
MOCTH OT CHUCTEMBI WM €€ BEPCHH, NPEIOCTARNAET NPOrPaMMUCTY JIOTIONIHHTE I b-
Hele ynoGCTBa Al HanUcaHus U OTNAAKU Nporpamm.

Mel KpaTko onuiueM uHTErpupoBaHHyio cpepy Borland C++ 3.1, paboraio-
Lly:0 NOJ1 yrpaBieHneM onepauyuonHoit cuctemsl MS DOS. [Togpobnoe onmcanme
MOXHO HAHTW B JIOKYMeHTALUK, NpUNaraonieics K 3Toil cucTemMe, HIIH BOCITOJb-
30BaThCa cuctemoii Help uuterpupoBanHoi cpelipl.



1 UHTErPUPOBAHHASR CPEA NPOrPAMMUPOBAHUS
CUCTEMbI BORLAND C+-++

OCOBEHHOCTW CUCTEMBLI BORLAND C++ 3.1

Hamieii 3amayeit sinsiercss ommicaHue OCHOBHBIX BO3MOXHOCTeH M oco-
beHHocTeil MporpamMupoBaHus B cucteme Borland C++. PaGorta Hax aToit cu-
creMoif Hayanace B 1988 romy ¢wupmoit Borland International Inc. @tor mpo-
rpaMMHBI TIPONYKT npojookaeT cepuio cucteM Gupmil Borland, Takux, Kak
Turbo BASIC, Turbo Pascal, Turtbo C++ 1.0, Borland C++ v.2.0, nacrenyer
JTyYIIMe UX YEpThI, MMEET IIOXOXYI0 MHTerpUpoBaHHYyW cpeny. Hapsury ¢ sTmm
cucrema Borland C++ umeer MHTErpHPOBAHHYIO cpely, ob1aaionyo Conbinmn-
MM BO3MOXHOCTSIMH U yAODCTBaAMHU IIJIst [10JTh30BATEIIA.

Cuctema Borland C++ ynpomaer mpoiiecc nporpaMMHpPOBaHUSL M JieflaeT
ero bonee addexteHEM. 3amycTus Iporpamay Borland C++, Bel noxydaere
KOMIUIEKC YCHYT, KOTOpPBIi [103BO/ISIET BaM HallCarb, OTPENAKTUPOBATh, OTKOM=
[MWIMPOBaTh U OTIAAMTE IIporpaMmMy. ¥ Bac Beerfa MO pyKoOif pasBuTas CUCTEMA
noMou Help, KoTopasd NO3BoJIIeT MOJIYYMTh CNpPaBoYHYK0 HHGOPMALMIO IO
BECEM BONpoOCaM, KacaloifHMcsl IporpaMMmupoBaHUs B cucteme Borland C++.
Bce 3™ BO3MOXHOCTH IpeNOCTARISAET IMOJIB30BATENI0 MHTCTPHPOBAaHHAd pPa3BH-
Tast cpepa nporpamMMupoBaHus - HPC (Integrated Development Enviroment).
3aMeTHM, YTO MO CpaBHEHHMIO C NpelpIiynmMMM cucteMamM# $upmer Borland
M PC npenocTarnsieT NoMb3oBaTeNo CIEAYIOLINC JONOMIHUTELHBIE BO3MOXHOCTH:

* OKOHHBII wuHTepdeiic: BOIMOXHOCTE CO3JaHUA Ha 9KpaHe HECKOJIBKMUX
OKOH, KOTOpEIe MOXHO IEpeMeiaTh 1Mo 9KpaHy, H3MEHSSI MX pa3MepHL;
NnoAepXKa paboThl ¢ MBIIIIEIO;

Hamgie OJI0KOB AHANOTa;

BO3MOXHOCTh 0OMeHa M3 okHa Help 1 MeXIy oKHaMU pelakTHPOBAaHMS;
BO3MOXHOCTb OBICTPOIO Nepexofia K APYTHM IIporpaMMaM, HallpuMep K ac-
cembnepy TASM, u 6blcTporo Bo3Bpata;

HAJIHYHC MAaKpOS3BIKa pellakropa;

« [OJCBETKA JICKCEM B Mpoliecce pellaKTHPOBAHMIL.

PABOTA B MHTErPHPOBAHHONM CPELLE BORLAND C++

Cucrema Borland C++ mneer apa pexxuma paGoThL

) ITepsolil, HauboOMee BAXHBINA, KOTOPBIH HCMONL3YETCS MpPaKTHYECKH BCerna,
0CODEHHO HAaYMHAIOIMMH MPOrpaMMHCTaMM,- 3TO peXuM paboTel ¢ MHTErpUpo-

BaHHOIf cpepoil. IIpu Mcnonb3oBaHMK MHTEIPUPOBAHHOM CpefMBl MpOLECC pe-
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L1 HavaneHeil kypc C u C++

NaKTHPOBAHHA, KOMITUIALIMK. OTNANKH H HCMOJHEHHS MPOrpaMMbl NPOH3IBOIHTCS
MPOCTHIM HAXATHEM KJIABHIL ¥ HCIIOJIL30BAHWEM MEHIO

Bropoit pemum paboTsl - MCMOML30BAHWE TPAAHLHOHHOIO METOAd, Koraa
BHAuYaJe MPUMEHSETCA Kakoil-nubo TeKCTOBBIM penakTop mis cosjadus (aiina c
nporpamMmoii, 3atem, Habupas B komauaHo# ctpoke DOS cooTBeTcTBYIOLIME KO-
MaHibl [/ KOMTIMIALMHK, JIMHKOBaHKE (KOMTIOHOBKA) W. HAKOHEL], BLITIOJIHEHWSA
MporpamMmal.

O06cynum, xak NoNkL30BaThCs MHTErPUPOBAHHOI pa3BuToll cpenoii. HCToNL3ys
HanboJiee BaxkHble MOMEHTH M HE BHUKAs B HEKOTOpBIE J1eTalH

3ANYCK CUCTEMbl BORLAND C++

Ilnsa Toro utobsr 3anyctuts cuciemy Borland C++, Hazno, Boiiga B karasior, B
KOTOpOM pacrnonoxeH (aiin be.exe, B xomananoii ctpoke DOS nabparts >be. Tlpn
3TOM MbI mpennonaraeM, 4to cuctema Borland C++ 3.1 yxke ycraHoBnena na
xomnbioTepe. Ecni 310 Heobx011iMO, TO B KOMaHIHOH CTPOKE NpH BLI3OBE CHCTE-
Mbl MOXHO 3a/1aTh NapaMeTphl, YCTaHABIMBAIOLIKE pexum paboTel. Popmar Ko-
MaHJIHOI CTPOKH ClIeAYOILIMIL:

> be [<uws ¢ainra>]|[<ums npoekra>]{<mapam> [<mapam> ||

3neck <ums ¢atina> - uma npoussosibHoTO baitna B hopmare ASCII (TekcToBOrO
¢aiina), 06bIMHO 3TO TeKcT nporpaMMbl Ha A3bikax C unu CH+t; <umsa npoekra> -
uMs aiina pauiero npoexTa, oH 00xA3aTe/ILHO UMeeT paciumpenue PRI, <napam> -
OAMH WM HECKOJNIBKO NapaMeTpOB.

B03MOXHO MCTIONBE30BAHKE CNEIYIONMX MapaMeTpoB: /e, /X, /rx, /b, /d, /m, /1,
/p. OnMILeM KOPOTKO CMBICH HCIIONBb30BAHKUS 3THX MapaMeTPOB:

/b - NPOM3BECTH MOJHYIO PEKOMIWIALMIO BeeX (aiinor npoekta (build), kom-
[IOHOBKY W BepuyThes B DOS;

/m - npousBecTH BLIGOPOYHYIO NePEeKOMIWIALMIO 1 KOMNOHOBKY (make) daii-
JIOB TPOEKTa;

/d - paGoTta B pexxnmMe ABYX MOHUTOPOB,;

fe m /X - ucnionw3oBaHue ponosHUTeNbHON (expanded) w paciumpenHoit
(extended) namsTw,

/rX - BMECTO X ClleIyeT MOACTABHTh HMS TOI0 AHCKOBOJIA, HA KOTOPBII MOXHO
OCYLIECTBIIATE OLICTPYIO “OTKauKy™ NAaHHBIX, €C/IM BCA JOMONHUTENbHAS WM pac-
ILIMpeHHas NamaTh Oblla UCMOIB30BAHA /TS CO3IaHUA BUPTYATLHOTO IUCKa,

/I - npu KCNONB30BaHKMK KOMITBIOTEPA € 3KPAHOM Ha XMJIKMX KpHUCTa/UIax,

/p - ynpagaset nepexnrouenneM nanutpel Ha EGA m VGA monHTOpax.

BbiX0/1 U3 CUCTEMbl BORLAND C++

Yrobbl oKOHuaTenbHo nokuuyth cuctemy Borland Ct++, moxno Bocnions3o-
patheAd QUIT B menio FILE wnu Haxats koMOMHarHio knasuin Alt-X.

Jins BpEMEHHOr0 BLIXO/d B OMEPauMOHHYI0 cpefly, 4TOOB BHINONHUTL Ka-
Ky-nubo xomauny DOS, octaeuB npH 3ToM nporpaMmy B namaTH MallMHbI,



HrTerpupoBatHan cpena nporpammmuposaHns cuctemsl Borland C++ (8

ycnone3yercst o DOS Shell mento FILE. g Bosppara B cucteMy Tpebyer-
cst Habpats B KomamaHol ctpoke DOS > EXIT.

st BpeMeHHOTO Mepexoaa K IPYroif MporpaMme MOXHO HCIOIB30BaTh CHC-
TEMHOE MEHIO.

KOMNOHEHTLI MHTETPMPOBAHHOM CPEAbLI

Boitnem B Karamnor, rfic HaxoJMTCs CcucTeMa, M BbI3oBeM cucTemy Borland
C++. Bul yBWIMTe Ha 3KpaHe TO, YTO M300paXeHO Ha PUCYHKE:

SRR I ESIE D Searek L Ret ToOnGE e Detiig T Pl s T Pluydid He gk
- - ; . &Mp%& 7 ; ; Fi%gﬁ

stipclinle zostrenn. by AR e H
e L BERER ¥
T Tt

o He-iﬁ: AR AR Heer eyl u:awﬂ-sﬂv w SOOmOE I;;é; voadiake i o HEnuLas

DKpaH COJIepXHT 4 OCHOBHBIC YaCTH:
*  [JABHOE MEHIO,
+  OKHO peJaKTHpOBaHHS,
e  OKHO COODIeHII;
+  CTPOKY COCTOSIHMA.

OKHA CUCTEMBbI BORLAND C++

Bobiuas yacts TOro, YTO BBl BUIWTE M JjieslacTe B cpeie cuctembi Borland
C++, npoucxoaur B okHe. OKHO mpe;acTariger coboil npsAMO)yroIbHYK o01acTh
3KpaHa, KOTOPY MOXHO MepeMellarh, Y KOTOPOU MOXHO H3IMEHSTh Pa3sMepsbl,
KOTOPYI0O MOXHO pacnaxiBaTh Ha BeCh KpaH, nepeMeiars, yTo0bl He NPOHCXo-
MWIO MepeKphITHil C APYTIIMH OKHAMH, [MepeKphIBaTh OAPYTHMHK OKHAMH, 3aKpbl-
BaTb M OTKPHIBATD.

B cucreme Borland C++ MOxeT cyulecTBOBaTh NPOH3BOIBHOE YKHCIO OKOH
(B npeaeax MMEKLEHEs MaMsaTH), HO B KAKIbIL MOMEHT BPEMEHH aKTHBHBIM
MOXET OBITh TOILKO OJHO OKHO. AKTMBHBIM OKHOM SRISIETCH TO OKHO, B KOTO-
poM Bbl B HacToslIMII MomeHT paGotaete. JlioOble BRIOMpaeMbie KOMaHIBl IIH
BBOJIMMBIH TEKCT, KaK MpPaBILIO, OTHOCSTCA TOILKO K aKTMBHOMY OKHY (ecam
OJAMH M TOT X¢ pailT OTKPHT B HECKOJBKHX OKHax, To Jelfctere OyneT OoTHO-
CUTLCS KO BCEM OKHaM, B KOTOpLIX comepxuTcs aiin.)
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Cucrema Borland C++ nosponser 6e3 3arpylHeHMII OIpe/iciIUTh, KaKoe
MMEHHO OKHO SIRISETCS aKTHBHBIM. 31O JOCTHUraetcs IpH MOMOIIM JIBOMHBIX
NUHUIL Bop:opa, B KOTOPbIE 3aKTI0YaeTCHd aKTUBHOE OKHO. AKTHBHOEC OKHO pe-
JAKTHPOBAHUS BCETNIa CONCPIKUT MapKep 3aKPBITUSL OKHA, MapKep pacrnaxWBaHMs
OKHa Ha Bech IKpaH, MOJNOCKHl NMPOKPYTKY M Yrol U3MeHeHHs padMepa okHa. Ec-
JIM BalllM OKHa NEpPEKPHLIBAIOTCH, TO aKTHBHOE OKHO BCerfla Oy/leT HaXOIWTbCH
MOBepX JAPYrvX OKOH (BCEria pacriojiaraeTcsl Ha MepefHeM [LUIaHe).

CyiecTByeT HECKOMBKO THIIOB OKOH, HO OO:blliasg MX YacTh MMEET Cremy-
I0HHUE ODILHE IMNEeMEHTHL:

CTPOKY 3aroJIOBKa,
MapKep 3aKpbITUS OKHa,

NO:I0CHE MPOKPYTKH;

YTOJI M3MEHEHHS pa3Mepa OKHa;

MapKep pacraxuBaHus OKHA Ha BeCh BKpaH,
HoMmep okHa (oT 1 10 9).

OKHO peAaKTUPOBAHUS OTOOpaKAET TAKXkKe B HIDKHEM JIEBOM YDy TEKylluil HO-
Mep CTPOKU U HoMep cTotbua. Ecm Bt MomudMiMpoBa TeKeT B OKHE, TO CJIEBa

OT HOMEPOB CTPOKK M CcTOiOla OyieT pacioyiararteesl CUMBOIL B BUAE 3Be3104KH (*).

Jas Toro 4yToObl OLICTPO 3aKPHITh OKHO, AOCTATOYHO TO;{BECTH K MapKepy
3aKPBLITHSL OKHA KYPCOpP MBI W HaXaTh KHOITKY.

CTpoka 3arojIoBKa COICPXUT HalBaHHE NaHHOT'O OKHA.

Mapkep pacnaxMBaHMS OKHa Ha BeChb 9KpaH COJECPXUT MUKTOTpPaMMy, K KO-
TOpPOIt HYKHO I0BECTH YKa3aTelb MBI M HAXAaTh KHOIKY MbIIIH, YTO0OLI pac-
MaxHyTh Ha BeCh 3KpaH ILTH BO3BPAaTHTL OKHO B HCXOJHOE COCTOSHHE.

[Tepehie 9 OTKPLITBIX OKOH MMeT HoMep. 118 akTHBM3allMM OKHA MOXHO
BOCIMOTL30BATECH KOMOMHaIMell kiapuiiu Alt i uudpsl - HOMEpa OKHa.

TTonock MPOKPYTKH HCTIOIL3YIOTCH TIPH HATHYMHM MbIIH LI MPOKPYTKH
COIEPXUMOro OKHA.

J1g yBemyeHUA M YMeHBIIEHHST pa3Mepa OKHa HeobXoauMo “OoTOYKCH-
POBATE” YTO.T M3MEHCHHS pa3Mepa OKHa.

Crpoka 3arolioBKa, KOTOpas SBISIETCH camoii BepXHeif cTpoKoii OKHa, co-
JIePXHT HasBaHUE JaHHOTO OKHa M HOMep okHa. [L1s1 Toro 4robel pacriaxHyTh
OKHO Ha BeCh 3KpaHHBIH Kap, MOXHO [TOBECTH YKa3aTejib MBIIUM K CTPOKE 3a-
rOJIOBKa W MBAXIBI KPATKOBPEMEHHO HaXaTh KHONKY MbIlm. J[1g nepeMeilieHUA
OKHa [0 9KpaHy MOXHO TaKXKe OCYHIECTBHUTL “OYKCHPOBKY ”, 3aXBaTUB 3ar0;IOBOK.

MapKkep 3aKpbITHS OKHa npeACTaRTIeT COOOH NPAMOYIOMbHHUK, KOTOPLIM
pPacrojoXeH B BepXHEM JICBOM Yoy OkHa [Jlia 3akpuiTHs OKHa HEOOXOIHMMO
MOIBECTH K HEMY yKasaTelb MblIIM M KPaTKOBPEMEHHO HaxXaTh KHONKY MBILIH
(MOXHO Takxke BbiOpats Komanxy Window|Close (OKHO[3aKpeITh) WM HAaXaTh
KoMOuHaumo knasmil Alt-F3). Oxkuaa Inspect (Anamus) u Help (IToackaska)
CUMTAKTCS BPeMEHHBIMHM M MOIYT OBITH 3aKPBITHI ¢ NOMOLIBI0 HaXATHA KI1aBH-
wu Esc.

[Tostockr MPOKPYTKH NPEACTARIAIOT CODOH MOPH3OHTAIIBHO WIH BePTUKATLHO
C;;MEeHTHPOBAHHBIC T0I0cH. TTO:TOCHI POKPYTKH TIO3BOJIAIOT KaK paboTaioumM ¢
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__ HumeezplipoeanHan cpeda npoapammuposarius cucmembl Borland C++ bl

KIABMATYPOMH, Tak M pabOTalollMM C MBILIBIO N0JIL30BATENSM BUOETh. CKOJb aa-
1€KO OT Hauana Qaiina OHM HaXxoaa1Cs.

ITU NOAOCH NPOKPYTKH MCHONB3YIOTCA MU NPOKPYTKM COAEPHMUMOrO OKHa
ITPY NOMOLIM MBILIK. 1718 MPOKPYTKH Ha ONIHY CTPOKY HEOOXOAHMMO NoaBECTH yKa-
3aTENlb MBILUH K CHMBOJTY CTPEJIKM HA OOHOM M3 KOHUOB NOJIOCH MPOKPYTKH H Ha-
KaTh KHOMKY MBILIM (U191 HENpepbIBHOH MPOKPYTKH HEOOX0NHMO nepikaTh KHOMNKY
VBILW HAaXaToit). JIns oAHOKpaTHON NPOKPYTKY Ha CTpanuily B NoOyio U3 CTOPOH
HeoOXOAHMMO NOABECTH YKa3aTesb MBIUM K 3anofiHeHHOH (akTypoii obnactu no
OIHY M3 CTOpOH nudra M HaxaTh KHOMKY MbiluM. Hakonew, moxHO
“orbykcHpoBate” nHGT HA M0Boe MECTO NONOCH NPOKPYTKH JUis TOro, YToObt onepa-
THBHO TIEPEMECTUTHECA K TOMY MeCTY B (haiine, OTHOCHTENbHAS TIO3MIHA KOTOPOro OT
Hayaula (aiiia COOTBETCTBYET MOAOKEHHIO TH(TA Ha 110J10CE NPOKPYTKH.

Jlns M3MeHeHMs pa3mepa OKHa C TOMOILBK KIABHATYpbl HeoDXOHMMO Bhbi-
Opath komanny Size|Move (Pasmep|lTepemectite) M3 merro Window (OkHo) nmbo
Haxatbh KoMOuHaHw knasuiu Ctrl-F5.

J1ns Toro, 4Tobbl pacnaxHyTh OKHO Ha BECH 3KpaH C MOMOLLBIO KIIaBHATYpbI, Bbi-
Gepute komaray Window]Zoom (OkHolPacnaxHyTs) WK HaKMHTE Kiasuiny FS.

Crpoka cocTOsiHMs pacioyiaraeTcs y HIDKHEro Kpas 3KpaHHOTO Kaapa CH-
cremel Borland C++. Ona nanomunaeT 00 OCHOBHBIX KjaBHIIAX M KJIaBHIUAX ak-
TUBALIMH, KOTOPBIE B HACTORIUMH MOMEHT MOTYT OBITh NMPUMEHEHH K AKTUBHOMY
okHy. Ona 1o3BonfeT YyCTaHOBHUTh yKa3aTeNb MblIUY Ha 3TH 0003Ha4YeH!A KllaBHIl
H KPaTKOBPEMEHHO HaXaTh KHOIKY MBILIH, YTOOBI BBLINOJHHTEL YKa3aHHOe JeicT-
BME, BMECTO TOTO 4TOOLI BHIOMpaTh KOMaHAL H3 MEHIO MM HaXXHMaTh COOTBETCT-
pyro1Me KiapuiK. Oxa coobiaet, kakoe neficTBUe BIMONHAETCS NPOrpaMMoii, 1
npejjaraeT CoCTOAIIME U3 OOHOM CTPOKH COBETHE H PEKOMEHJALIMH 10 060 BbI-
OpaHHOM KOMaHIE MeHK M 3neMeHTaM OGnoka auanora. Ctpoka COCTOAHUA MEHs-
CTCA MO Mepe MEPEKTYEHHs OT OJHOTO OKHAa K JIpyromy HIIH NpH NEepexojie K
pa3nHYyHBIM JeHCTBHAM.

FMABHOE MEHIO

€ Filg) Edis Search fun Corplle Dabug Frogeot” Gof

Jina BXofia B rnaBHOE MEHIO MOXHO Haxkarh Knasuuly F10. B pesynerate na
OZHOM M3 3JIEMEHTOB MEHIO MOSBMTCA MOACBEUEHHbIH Kypcop. Buibop HyxHoro
IEMEHTa MEHI0 MOXHO OCYILECTBHTH ABYMS Criocofamu: nepemerieHuem Kyp-
Copa K HYKHOMY 3JIeMEHTY MEHIO M HaxkaTHeM KnaBHIUM Enter Mnu npocto Haxa-
THEM KJIAaBMUIH C NEpBOit OYKBOI HYKHOTO 3NIEMEHTa MEHIO.

Hipke mpHMBOOMTCHA KpaTkoe OMMCAHHE BO3MOMXKHOCTEH KawJoro 3nemeHTa
[NIAaBHOTO MEHIO:

= - CUCTEMHOE MEHIO,

FILE - 3arpy3ka u co3nanve (aiinos, COXpaHEHWE BHECEHHBIX B NpOIpaMMy
H3MEHEHHI1, ynpaBneHHe KaTatoramu, Beixox B obonouky DOS, Beixon 3 cu-
CTEMBI,

11
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EDIT - peanuzauus paiznnubblX pexHMOB PeakKTMPOBAHMS TEKCTa B akK-
TUBHOM OKHE,

SEARCH - noMck (parmeHTOB TeKCTa, 0ObABAEHMS (YHKHMIA, MECTOMOJO-
»}eHHs o1MnboK;

RUN - koMnuasuma, KOMMNOHOBKA, 3aMMCh HA BHIMOJHEHWE MPOrpamMMel. Ha-
XOAAIIEHCS B AKTHBHOM OKHE PENAKTHPOBAHMSA;

COMPILE - xomnunsiuus NporpaMmbl M3 akTHBHOIO OKHa peliaKTUPOBaHKs:

DEBUG - ynpaenenye BO3IMOXHOCTAMH OTAN4MKa,

PROJECT - opranusaumnsa npoekToB (MHOrogaiinoBeix nporpamm),

OPTIONS - ycTaHoBKa OMIuit: napameTpoOBR KOMITHISAIMH, KOMIIOHOBKHK W 1Ip.;

WINDOW - ynpaBnenve okHamuy,

HELP - obpatiienue k cucreme onepaTHBHOM NOACKa3KH.

[Tocne BeiboOpa 3neMeHTa IMABHOrO MEHK Ha 3KpaHe TOABSETCS CIycKaro-
HIEECA MEHIO CO CITHCKOM ITYHKTOB 3TOTO MEHIO, Ha OJJHOM H3 KOTOpHmX Oyner
MoACBeYeHHbI Kypcop. BeiOpaTh HYXHBIA MyHKT MOAMEHK MOXHO YCTAHOBMB
KYpCOp Ha 3TOT IMYHKT U Haxae KnapHury Enter unu npocto Haxas knasuury ¢ Oy-
KBOH, BLIOENECHHOH APYTMM LIBETOM.

[pepBate moboe nedicTere npu paboTe ¢ MEHKO MOXKHO HaXkap Knasuury Esc.
Beinonnenne HEKOTOPBIX MYHKTOB MEHIO B JaHHbiil MOMEHT CTAHOBUTCS HEBO3-
MOXHBIM. B 3170M ciyuae Het OykB, BBIAENEHHBIX JApYyTUM LIBETOM, U KYpCOp HMMe-
€T OpYroi LBer.

Hexoropbie 3NeMEHTH CITYCKAIOIIUXCA MEHIO MOTYT MMETh CBOH MOAMEHIO,
paclIMpsAOIINe NETANN 3TOr0 MYHKTA. Takue IMyHKTH OTME4YeHBl TEMHBIM Tpe-
YronbHUKOM crpasa. HekoTopbie MyHKTBI MOOMEHK HMEHT CIpapa KIKHM
On/Off. M3MeHUTB COCTOSIHME MOXHO TOJIBEAs KYpPCoOp K 3TOMY IMyHKTY M HaXap
Knaeuiny Enter.

Ecnu 3a myHKTOM crycKalowierocs nogmeHto 6yaetT TpH TOUKH, TO B pe3ynb-
Tate BHIOOpaA 3TOro IMyHKTa Ha 3KpaHe NosBUTCA OI0K WM OKHO gHanora

BNOK AMANOrA

bnok nuanora mpeactasnser coboil ynobumii cnocob nmpocMoTpa M 3anaHus
napameTpoB. [IpuMep bnoka ananora npuBeneH Ha PHCYHKE HUIKE:

Opena File

12
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[Tpu pabote B B10Kke AManora MOXHO NOAB30BATLCS MATHLH OCHOBHBIMH Cpefi-
CTBAMH YNPABREHUA. KHOMKAMM CENEKTHBHBIMM W TPUITEPHBIMM. KHOMKaMM O€H-
cTBUA, DnoKamu BBoaa U Onokamu crivcka. BOoabIUMHCTBO OJIOKOB AHAN0Ia MMeeT
TpM cranpaptHeie kHouikn peicteus: OK, Cancel. Help. [lepexon BHyTpH OkHa
nnanora ocywecrsnseTca knapuieit Tab v ctpenkamu. Knaeuwa Esc no peiict-
BHIO paBHOCHNBHA KHOTKe Cancel.

TPUITEPHBIE U CENEKTUBHBIE KHOMKK

B 6noke puanora copepxarcs Takxke TpurrepHeie KHonkH. Korpa Bl BeiOH-
PAETE TPUITEPHYIO KHOMKY, TO Yy HEe BHYTPH TOABASETCA CHMBOJ X, KOTOPbifi
VKa3blBAET, YTO NapameTp, COOTBETCTBYIOILMI JAHHOH KHOMKE, YCTaHOBIEH B CO-
crosuve On (Mcnonwsyercs, 3anaH). Ilycras TpurrepHas KHOMKa ykasbiBaeT, 4TO
COOTBETCTBYHLUMI el napameTp yctanoeneH B coctoanre Off (He mcnonesyercs,
He 3anan). Ecnn HeCkoabKO TPUITEPHBIX KHOIOK OTHOCATCA K HEKOTOpOH TeMe,
TO OHU NOABNAIOTCA 0ObeAMHEHHBIMM B rpynny. B atom ciiyyae nepemerenue ¢
MOMOLLBH KJIaBHIIM TaDYNALMH NpHBOAUT K NEpeX0oay K Itoii rpynne. ITocne Toro
KaKk OKa3blBaeTCs BLIOpaHHONM BCA Ipynna B LENOM, CIEAyeT BOCIONb30BATHCSA
KJABUILAMH YTIPaBIeHWs KYPCOpOM, 4TOOL! BLINEIHTh CBETOBBIM MapKepoM HeoO-
XOJIUMBIH INEMEHT, a 3aTeM HakaTh knasuury npobena, 4tobet BHIOpaTE €ro

B Onoke auanora copepxarcd Takke CeSeKTHBHBIE KHOMKH. CenexTHBHblE
KHOMKH OTNHYAKTCA OT TPHITEPHBIX KHOMOK TEM, YTO OHH MNpeacTaBnialoT Bia-
MMHO MCKIIFOYaloiHe BapuaHTel Beibopa. Tlo 310l npuuKHe celeKTUBHBbIE KHOTIKH
Becerga oObeMHANTCA Ha YKpaHe B JOTMYECKH CBA3AHHBIE IPYNIbl, H B Ka)abii
MOMeHNT B mobo# oTnenbHO B3siTOM rpynne B coctosHud On (3agano, Mcnonksy-
eTCsl) MOXKET ObITh TOJNBKO OJIHA cenekTHBHas kKHOMKa. Jlanee mpHBOMMTCA npUMep
TOI'O, KaK BHIMJIAAAT TPUITEPHbIE U CENEKTHBHBIE KHOTKH B coctosHMn On (Mc-
rnons3yercs, 3anpaH) v B coctoaHun Off (He ucnonesyercs, He 3anan).

BnoKn BBOOA U BENIOKU CIMTUCKA

bnoku BBOHA MO3BOJISIOT BBOAMTE TEKCT M MCTONB30BaTh OONBIIYH HacThb
KNaBMII PeAKTHPOBaHHA TeKCTa. EC/IM MecTa B OKHE HEJOCTAaTOuHO, TO NMpOoM3-
BOOMUTCA aBTOMatuyeckas mnpokpyTka Texcra. llepexon B Onox BBOoa ocy-
wecTBnsiercs knaspuiueit Tab. ITocne BBopa TexkcTa HaxxMHUTe Kiasuuly Enter.

Bnok cnMcka no3BosifeT ¢ MOMOILBK Kypcopa BblOpaTh HYMKHBIH 37IEMEHT U3
criucka (Hampumep, HyxHBIH ¢aiin npu 3arpyske B okHO). Beibop nipoussonmTcs

CTpeNKaMH 1ocie TOro, Kak ciesiaiu 3ToT 6M10K aKTHBHBIM NpH NMOMOLIH KJIABHILIH
Tab.
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OnNWCAHWE 3NEMEHTOB MABHOTO MEHKD

CWCTEMHOE MEHIO - =
i = CuctemHoe MeHIO OyneT moABAATLCS Yy CAMOro Jie-
_ s BOTO Kpasi cTPOKK MeHI0. CambiM BBICTPBIM CriocoboM
4 =]
E ﬁﬁm ggsenbler oBpaTHTBC K CHCTEMHOMY MEHKO sIBASieTCA  MC-
| Turbo nofne30BaHMe KOMOMHAUMM KknaBum Alt-knaBuina npo-
| Turbo rc-h er

roe Compller Gena. Korna Bel BHI3BIBAETE 3TO MCHIO, Bbl BUJHTE HE-
o "'ﬂﬂr‘t Librarian CKOJIBKO KOMaHJ, HMEILHX CHCTEMHOE 3HA4YeHHEe
i 2y Eﬂmander .
S Repaint Desktop (BocctanoButh pabouyro obnacts) u
MMEHa TEX MpPOrPaMM, KOTOPBLIE YCTAHOBJEHbE C IO~
MOILBIO KOMaHIBl
Options|Transfer (ITapamerpei|ITepeiiti B). Bl MOxkeTe 106aBUTH B HIDKHIOIO

HacTk CHCTEMHOIO MEHIO BBI30B CBOHX MpOrpamMm.

KomaHgA REPAINT DESKTOP (BOCCTAHOBHTbD PABEOUYIO OBMIACTD)

B pesynerate Beibopa xomannet Repaint Desktop (Boccranosute pabouyro
obnacte) cucrema Borland CH+- ocywecTenser nepepucoBKy M300paeHus Ha JK-
pase. D10 MOXeT noTpeboBaTLCA, HANpUMEP, B TOM Cliy¥ae, ecnu Kakas-imHbo
nporpamma OCTaBUNa Ha 3KpaHe “mycop” B pesynbTaTe paboTel Mporpamm, oco-
OeHHo npH npamoii paboTte ¢ BUREONAMATEIO.

JNEMEHTEI NOAMEHIO TRANSFER (TTEPEHTH B)

B 3tom nogmeHto 6yIyT NOABNATLECA HMEHA BCEX TEX NPOrpaMM, KOTOpbIE BHI
HHCTAINIMPOBaM ¢ nomomieto bnoka puanora Transfer (Ilepenecty B), koTopbiii
BeI3BIBaeTCA Ha 3KkpaH komanzoi Options|Transfer (Ilapameipei|llepenectnn B).
Hns toro utobel 3anmycTuTe OJIHY M3 TNEPEHMCIEHHBIX 34€Ch NPOrpamm, He-
06xonumo BeIOpaTh €e HMs W3 cUCTEMHOrO MeHio. J17a Toro utobsl MHCTA/UTHPOBATh
NPOrpaMMbl, KOTOpbIE B TIOCTEYIONEM OyIyT NOSBIATECS B 3TOM NMOAMEHIO, HEOOXO0-
Mo BeiOpaTh komanny Options| Transfer (ITapamerpeil lepeiitu B).

MEHI0 FiLE (®awnn)

Metto File (aitn) nosBonser Bam OTKPHIBaTL H
co3pasaTh (ainel NMporpaMM B OKHax peaakTHpoBa-
HMA. JlaHHoe MEeHI0 TO3BONAET TaKXe COXPaHAThb
BHECEHHBbIE M3MEHEHMs, BHITIONHATL APYrHe neicT-
BUA Hap (paiinamu, Beixoauth B 0bonouky DOS u
nokupathb cucremy Borland C++-.

5
fll

e —
VEP, : -"?
Ve, BS. ..
Bave all ir

Change dir... .’l
Blliénsheli - q‘l.-l,j

Quit ALE+X |

-

KomaHnA New (HOBbIH)

Komanpa File[New (daiin[HoBelil) no3sonset Bam OTKPbIBaTL HOBOE OKHO pe-
NaKkTHpoBaHus coO craHaapTHeiM UMeHem NONAMExx.C (roe Bmecto Oyxs xv
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HMHmeezpupoesanHas cpeda npozspammupuaanus cucmenss Borland C++ (.

jafiaeTcs uncno B aManasone 01 00 no 99. 21u dainel ¢ nmenem NONAML (hbe-
JLIMAHHBIHA) HCIIONB3YIOTCS B KauecTBe BpemeHHo1 0 Oydepa s pegakiupoBaHus:
KOT 1A Bbl COXpaHseTe Ha aucke Qaiin ¢ nopodHeiM nmelem. cnciema Borland C+4
sanpalivBaeT neicTBUTENbHOE HMS 115 3TOrO Gaitna

KomaHgA OPEN (OTKPHITE)

Komanpa File|Open (Qaitn|OtkpbiTs) oToOparkaer Onok aManora, npeaHas-
naueHHbIH JUia BeIOOpa (aiinor, 4Tobs MOXHO OBUIO BLIOpaTh (ailn nporpaMmel,
KOTOpPBiH OYIET OTKPBIT B OKHE peaaKTHpOBaHHs.

I1oT ONOK pManora cogepxuT B cebe 6nok BBOAA, CNMCOK (aitioB, KHOMKI €
nomerkamu Open (OTkpbiTe). Replace (3amennts), Cancel (Otmenuts) n Help
(Tonckaska), a Takke MHQOPMAIMOHHYIO TAHENb, KOTOpas OMHCHIBAET BhIOpaH-
HLIHM B HACTOAILMI MOMeHT ¢akin. ['enepb MOXKHO BBINOJAHHTL OOHO U3 YKa3aHHbIX
nanee nelcTBH:

« BBecTU nonuHoe ums ¢aiina u eubpats kHonky Replace (3amenuTte) unu Open
(OTKpeITH);

»  BBECTH MUmA ¢aiina ¢ METaCHMBONAMMU. ITO NO3BONAET OTPUILTPOBATH CITHCOK
¢aitnos;

» Haxath knaBviy "Crpenka BHM3", 4T0Ok! BBIOpalhb crieumdukaumio gaina us
CMUCKa "MpeaplCTOpHn”, KOTOPhIH COAEPKUT BBENEHHBIE BAMH paHee Creny-
¢dukaumn daiinos;

«  MPOCMOTPETH CONEPIMMOE APYTHUX AUPEKTOpHH, BHIOpaB UMA OUPEKTOPUH H3
criucka (ainos.

bnok Beoia nosponser saM BBOAMTL UMs (aiina sBHbIM 00pa3oM MKW BBECTH
ums aina co cTanpapTHbIMKM METACHMBOJIAMH, KOTOPBIE MCTIONB3YHOTCS B OMNEpa-
LHOHHOM cucTeMe (* u ?).

Bnok cnucka FILE (Pain)

Jlns norcka umern (aitna MoXKHO BBeCTH DYKBY 110 HHIKHEMY PETHCIpY, @ [Uis
[MOWCKa UMEHH AMPEKTOPHM - BBeCTH OyKBY Mo BepxHeMy peructpy. bnok crmcka
File (aiin) otobpaxaeT Bce MmeHa GaiyioB B TEKYLIEH IHPEKTOPHH, KOTOphIE CO-
OTBETCTBYIOT cnenMpukanuam B 6noke BBona, 0TOOpa)kaeT UMA TEKYIUEH JHPEK-
TOPHM, @ Takke UMeHa Bcex moamupektopuil. [Togeenute Kk ONOKy cnmcka ykasa-
TeNlb MBILIM W HOKMHMTE KHONKY MbilM nubo Haxumakite knapuury Tab no mex
nop, noka ums Onoka criucka He OyieT BBIAENEHO CBETOBBLIM MapkepoM. Tenepe
MOMXHO HaaTh knasuwy "Crpenka Beepx” vam "Crpesika BuH3", 4To0bl BRIOPATEH 1Ms
(paiinia, a 3aTeM Haxathb Knasuury Enter, 4ro0bl OTKpBITH €r0.

ITanens uH(opmaimu o daiine, pacnonoxeHHas y HWKHEro kpas 6noka ama-
nora Load a File (3arpy3uts (aiin), otobpaxaer mapmpyT, uma (Qaiina, naty
BPEMSA CO3JaHHA, a TaKikKe pasMmep BeibpanHoro samu B 6noke cikcka ¢aina. (Hu
OMH M3 3MEMEHTOB B 3TOH MaHesM Henb3a BbiOpaib.) [10 mMepe npoOKpyYTKH no
010Ky CIHCKa coaepkuMoe IToi naHenu obHoBnseTcs, oTobpaxkan MHPOPMAHKIO
no kaxxpoMy m3 aitnos.
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L Havane#bit kype C u C++

Komanpa Save (COXPAHMTDL)

Komanpa File|Save (Daiin/CoxpaHuTh) OCYLIECTBASET 3afMCh Ha AHCK TOIO
daiina. KOTOpbI HAXOAMTCA B aKTUBHOM OKHE PEAaKTHPOBaHMA

KomaHaA SAVE AS (COXPAHMTL NOJ UMEHEM)

Komanpa File|Save As (Qaiin|CoxpaHuTs nojg MMeHem) MO3BOJISET BaMm CO-
XpaHHThb (aiiyl B aKTHBHOM OKHe penaKTHPOBaHWMA NOJ APYrHM MMEHEM, B IPYroi
OUPEKTOPHH MM HA APYrOM JMCKOBOJIE.

Beenute HoBOE MM (BO3MOXKEH Takke BBOA MAeHTHMKATOpA OUCKOBOAA M
HMMEHM JIMPEKTOPHM), @ 3aTeM NOABEANTE YKaszaTenb MbilUH K kHONKe OK (Buinosn-
HHTh) M HAXKMHUTE KHOTKY MbIIH, TUO0 BeiOepuTe kHONKY OK (Bouimonnute). by-
nyT 0OHOBJIEHB] 3ar0IOBKH BCEX OKOH, B KOTOPBIX COAEPXHTCS naHHbli daiin.

KomaHpa SAVE ALL (COXPAHWTL BCE)

Komanpa File|Save All (daiin/Coxpanutk Bce) ieliCTBYeT aHANOTHYHO KO-
manze Save (COXpaHHTL) ¢ TEM MCKIIFOYEHWEM, YTO OHA OCYILECTBISET 3anHCh Ha
JIUCK CONEPMMUMOro BceX MoaH(HIMpoBaHHbLIX (aiinos, a He TONLKO Toro (aiina,
KOTOPBIH HAXOAMTCA B aKTHBHOM OKHE pellakTHpOBaHMS.

Komanga CHANGE DIR (CMEHUTL JUPEKTOPHIO)

Komanpa File|Change Dir (Pain|CmenuTh IHPEKTOPHIO) MO3BONAET BaM 3a-
JlaTh MDEHTHQUKATOD JMCKOBONA W HWMA NUPEKTOPHH, KOTOPBIE CNENlyeT ClenaTh
TekynMMu. Texyiell aupektopueil SBNSETCS T4 NUPEKTOPHS, KOTOpas HUCHONk-
3yetcs cuctemoit Borland C++ nns coxpanenus daiinos 1 noucka ¢aios.

CMEHHTDb JIMPEKTOPHIO MOXHO ABYMA METOJaMHM:

e  BBOAA MapUIPyTHOE MMs HOBOH AMPEKTOPHUH B ONOK BBOJA W HAXHMas Kna-
Buly Enter;

« BhibHpas HeoOXonuMY10 BaM AHPEKTOPHIO B lepeBe JHPEKTOPHIL.
KoMAHZA PRINT (TEYUATATL)

Komanpa File|Print (dPaiin|l leyarate) no3sonseT BaM BBIBECTH HA I1€4aThk CO-
DEepP>KUMOe aKTMBHOTO OKHa penakthpopanus. Komanpa noceinaer Qraitn Ha ycr-
pOHCTBO Me4aTH, 3aAaHHOE B ONEPaIMOHHON CHCTEME.

JIng BbI30Ba MOXHO BOCIONB30BaTHCA KoMOuHamel knapui Ctrl-K-P.

KoMaHOA DOS SHELL (Bbixof B O60N04KY DOS)

Komanpa File]DOS Shell (Pain|Beixon B obonouky DOS) nossonsier pam
BpeMEHHO BeIiTH M3 cucteMsl Borland CH++, ytobel BeimonHuTe komanpy DOS
WIH 3anyCcTUTh Kakyro-nHbo mporpammy. /Ins toro 4to0bl BO3BpaTHTLCA B CH-
cremy Borland C++, neobxonumo BeectH ¢ knaeuatypol EXIT 1 naxars knasuiy
Enter.
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WHTerpipoBaHHan cpena nporpaMmmnpoBanns cuctemer Borland C++ a8}

KomaHga Quit (BoiAaTk)

Komanpa File|Quit (@aityBriiiTit) ocyilecTRIAET BLIXOL M3 cHCTeMbl Bor-
land C++, ymanser ee M3 nawmsiTi M BO3BpaillaeT Bac K 3arpocy CO CTOPOHHI
DOS. Ecnu Bel BHECHH Kakue-THO0 MOAnGUKALIMH, KOTOphiE erle He ObLTH CO-
xraHeHbt, To cucteMa Borland C++ 3anpocur Bac, XOTHTE M BH, YTOOBI OHU
OBUTH COXpaHEHBI nepel BbIXoI0M. MOXHO BHIITH HCMOIb3ya KIaBMiH Alt-X,

IAeHio EoiT (PEAAKTMPOBAHME)

m Memro Edit (PenakTipopanue) no3posis-
LT it+ikop €T BBIMOJHSTL BhIpe3aHWe, KOIMpPOBaHHE W
Egt SE;FEI?H BCTABKY TCKCTa2 B OKHaXx pelakTHpOBaHHA.
Pacte SFiftalne MoOXHO TakKe OTKPHIT OKHO TEKCTOBOTO
glesr ample  CorirDel Gydepa AT (POCMOTPA IHM PENAKTHPOBa-
Show ol ipboard HUA ero colepxXumoro. boree noapodbuo pe-

Jaktop cHereMmbl Borland C++ Gyaer pac-

CMOTPCH B JATbHEeHIIeM.

Komarpa Unpo (BoccTAHOBUTE)

Kowanaa Edit|lUndo (Pezaktrposars|BocctanoButh) oTMeHSeT HeficTBHe
noc:eHel KOMaHIbl peJaKkTHPOBaHMs, KOTopas ObL1a MpUMEHEHa K Kakoi-1Hbo
CTPOKE.

Komaspa Repo (MoeToPUTL)

Kowvanza Edit|Redo (Pe:zaktiposars|[IOBTOpHTE) TOBTOPSieT AEMCTBHE O-
cleHe i KOMaHIbl Pe;laKTHPOBaH M.

Komanpa Cut (BHIPE3ATS)

Komanaa EditjCut (Pexakrupopars|Bripesars) yianser BbliereHHBI ¢par-
VEHT TEKCTa M3 Balero JOKYMEHTA M 3aHOCUT ero B TekcToBbii Oydep. 3arem
MOXHO BKIEHTh TeKCT B 000 apyroil AOKyMcHT (WM B Kakoe-jHDO Hpyroe
\MECTO TOIo Xe Cavoro JoKyMmeHTa) ImyteM Beibopa koMadIel Paste (BctarHTh).
Texker B TekcroBoMm Oydepe ocTaeTcsi BbLICIEHHBIM, TIOITOMY MOXHO BKIEUBATDb
TOT Xe CaMblil TEKCT MHOTOKPATHO.

Komanpa Copry (KONHPOBATE)

Kowmanzna EditjCopy (Pexakriupopats|KONMHpOBaTh) OCTARISACT BbLIETEHHBII
TEKCT HETPOHYTBIM, HO 3aHOCHT B TCKCTOBLIH Oydep TOUHYIO KOIMUK 3TOrO TEK-
cTa. 3areM MOXHO BKIEUTH TEKCT B 1000 Ipyroit DOKyMeHT (M B Kakoe-
16O ApYroe MecTo TOIO Xe caMoro JA0KyMeHTa) IyTeM Bulbopa komaIbl Paste
(Bkneurs). MOXHO Takke ckomMpopark TekeT w3 okHa Help (Tloackaska): mpu
paGoTe ¢ KIaBHATypOi CrnefyeT BOCMOAb30BaThes KomOuHaumeit kmapuinp Shift
H KIaBiil yIparieHHsa Kypcopos; mpu paboTe ¢ MBIIBIO ClenyeT MN0IBecTH yKa-
3aTeIb MBI B HYXHYIO TMO3HIINIO, KPaTKOBPEMEHHO HAXaTh KHOIIKY MBILLIH, &
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fid Havanosbiii kype C u C++

3aem “o10YKCHpOBaTL  YKa3aleih B0 1CKCTY 10 TOI0 Mec1d, 11e KOHYaeTes neobroammuiii
(pparment.

KoMaHAA PASTE (BCTABHTL)

Komanma EditPaste (PesaxrvpoBath{BerasuTy,) BCTapisiel TEKCT, paciioNomKeHHblit B Tek-
crosom Dydiepe, B TEKylUEE OKHO B TY fIO3WLIMIO, 111€ pacrionaraerces Kypcop. Tor Texcr, koTopsiii
BBl BKJICHBAETe, Npencrapisel coboi NOMEYEHHBIH B HACTORIMHA MOMEHT (DParMeHT TekcTa B
okne Clipboard (Tekcrogrslii Gythep).

KomaAHaA CLEAR (CTEPETB)

Komanna Edit|Clear (Penaxtuposats|/Crepers) ynanser sulbpaiHbli (parMeHT TeKcTa,
HO He 3aHOCHT ero B TeKCTOBLI Oydep.

KomaHpa Copy ExaMpLE (CKONUPOBATbL NPUMEP)

Komarnina EditfCopy Example (Penaktvpopars|CronupoBars nMpUMep) KONMpYeT npej-
BapuTenbHO Boibpantslii B okne Help (Tloackaska) Texer npumepa B okHo Clipboard (Tek-
crosslii Oyep). [TpMepHl yke OTIPeEsIEHb! KaK NPEHAsHAYEHHbIE JUIA BKAeHKH O10Ku.

KomaHna SHow CLIPBOARD (MOKA3ATL COAEPYKMMOE TEKCTOBOIO BY®DEPA)

Komanpa Edit|Show Clipboard (Penaxtuposarsillokazars conepxumoe TeKCTOBOro
Oyepa) orkpriBacT okHo Clipboard (Texctosblii Oydep), B KOTOPOM XpausaTcs pparMeHTh!
TCKCTA, OTCEYEHHOTO M CKONMMPOBAHHOIO BaMH W3 ApYIrHX okoH. ToT TekcT, KoTophlit B Ha-
CTOSLLMIT MOMEHT BbLIENEH, MpEeAcTaBaseT coboii TekcT, koTophlii cucrema Borland C++
Oyner uenonbiosars npy Buibope koMaHak! Paste (Bxents).

Oxto Clipboard (Texcrosbiit OyQep) aHanormuHo mobomy APYroMy OKHY penakT“po-
BaHUA: EM0 MOMHO NEPeMeLLaTh, €0 pa3sMeps MOMXHO MEHATSH, a4 COIIEPKUMOE - MPOKPYUH-
BaTh M PEAKTHpOBarTh. EAMHCTBEHHOC OTNMYHE. KOTOPOE BEI OOHapyxuTe B OKHE
Clipboard {Texkctoemnit 6yfhep), Oyner 3akmouyarsCs B TOM, KaKk OHO XPaHHMT pe3yNsTari
BrinofHeHus komar Cut u Copy. Korna eer Beibupaere Texet B okHe Clipboard {Tekcro-
BEiii Oydep), a 3atem Buinonysere komanny Cut unu Copy. BHIOpaHHLIH TeKCT HEMEUIEHHO
NOABNAETCH Yy HIkHero kpas okHa. ([TomHuWTe, Yro MoDOH TEKCT, KOTOPEI Bhl BHIpE3aeTe
WK komupyere, nobasnsiercs B koHell okHa Clipboard {Tekcroesiit Oydep) - nostomy B
JalibHeRieM MoXHO HCNOIL30BATE €ro AN BKACHKN. )

MEHIO SEARCH (ToMCK) '

Menw Search (Tlowck) nossonsier Bam
OCYILECTBISTL TMOUCK TEKCTa, OOLABIEHHI
(pyHKLME, MECTONOJIOMEHNs OMKEOK B BALLMX
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UnTerpupoBaHHan cpena nporpamMMmupoBains cucremils Borland C++ (N8

KomaHaA Fino (HaTi)

Komanna Search|Find ([Towck|Haittu) otoBpaxaer 6iok muanora Find
(Haitftu), KoTopblii MMO3BONIAET BaM BBeCTH obpazsell IUIs MOKMCKa M 3a/aTh [apa-
METPEI, OKa3bIBAOINE BIMAHKME Ha IMPOLECC TMOMCKa. (3Ta KOMaHIa MOXeT Tak-
xe ObITh Bei3BaHa ¢ MOMOUILI KoMOMHaImMu kiasuil Ctrl-Q F).

brok muanora Find (Haitti) conepXut HeCKOIbKO KHOIOK H GIOKOB:

| [ ] Case sensitive | | 4yBCTBUTEILHOCTE K perucTpy |

B Gaok Case sensitive (YyBCTBUTEIBHOCTb K PErMCTpy) ClielyeT 3aHecTH
MapKep, ecJid BaM HeoOxo:immo, yToOel cucteMa Borland C++ paamuana cum-
BOJBI BEPXHET'0 M HMXKXHETO PerucTpoB.

| [ 1 Whole words only | | ToneKo 1enie criosa |

B 610k Whole words only (To:teko uenblie clioBa) crieayeT 3aHeCTH Mapkep,
eciiH BaM HeoOxo1uMo, 4ToObl cucTema Borland C++ ocyiecrrisuia 66l nmouck
TOIBKO 1edbIX CIOB (T. €., CTPOK, C O0eMX KOHHOB KOTOPHIX PACIONararOTcs
CUMBOTBI ITYHKTYaLHH WM CUMBOIBL Ipobea).

| [ 1 Regular expression | | peryasipHbie BhpaxeHus |

B 6nok Regular expression (PeryiapHsie BBIpaXeHHs) clieqyeT 3aHeCTH Map-
Kep, ecad gaM Heobxoamumo, ytobwr cuctema Borland C++ pacrniosHasatia kc-
nob3yemple YTHAHTONH GREP MeTacuMBOIEL B CTPOKe moucka. B wymcrio merta-
CMMBOJOB BXOJAT creAylolue cuMBoiel: , §, ., ¥, +, [] u \. Hatee npuBoadrcs
WX 3HAYECHHSA:

~ - ITOT CHUMBOI B Haya'tle CTPOKH COOTBETCTBYET HayaTy CTPOKH TEKCTa;

$ - CIMBOT f0:LTapa B KOHLIC BRIPAKEHHST COOTBETCTBYET KOHILY CTPOKH TEKCTa;

. = TOYKA COOTBETCTBYET JIHODOMY CHMBO.IY;

¥ - CUMBOIL, MpeIIecTBYIOLII 3BE3T0YKE, COOTBETCTBYeT MoOOOMY 4HMCITY
IK3eMILTAPOR (B TOM 4HCIe HYIeBOMY) 3toro cuMsona. Hanpusep, nociegopa-
TenbHOCTH bo* ByneT cooTBeTCTBOBaTHL CTPOKA bot, b, boo, a Takxe be; -

+ - CHMBOI, MPeIIIeCTBYIONMH ILTIOCY, COOTBETCTBYET HHOOOMY YHUCHY K-
3eMILIAPOB (HO HE HYNEBOMY) 3Toro cuMBoia. Hanpumep, nociegoBate/IsHOCTH
bo+ Gynet coOTBETCTRBOBaTEL CTPOKA bot wiK boo, HO He be i b;

[] - cuMBOaBI, 3aKiMOYeHHble B Takue CKOOKM, COOTBETCTBYIOT JlloOOMY Of-
HOMY CHMMBOIY, KOTOpHIII MPHCYTCTBYeT B CKOOKax, HO He OPYIHMM CHMBOIAM.
Harnpusep, [bot] cooTreTcTBYET cMBOAaM b, 0 WiIH_t;

[7] - cuMBox "KphIIedYKU' B Hayale CTPOKY, 3aKIHOHEHHOI B KBAIpPATHLIE
ckoOKH, cootseTcTByeT mpedukcy "He". CreaoBaTeisHO, MOCHel0RaTe/IbHOCTD
["bot] cooTBeTcTBYET JIIOOLIM CHMBOIAM 32 UCKIIOYEHHEM b, 0 WK t;

I-] - mednic, 3akmoueHHBIH B YIJIOBBHE CKOOKH, O3HAYACT JMAMNA30H CHMBO-
s0s. Hampuwmep, [b-o] cootBetcTBYET MOOOMY CHMBOIY B [Halla3oHe OT b JI0 ©;

\ - obparHasg Kocas Tepei MeTaCHMBOJIOM YKalwlBaeT cucteMe Borland
C++, 410011 OHAa WHTEpIpPeTHPOBana JaHHL cMMBON OYKBAIBHO, 2 HE KaK Me-
TacumBos. Hampumep, \™ cOOTBeTCTBYET CUMBOIY *, a He Ipe/CTaRIsgeT Hayalo

CTPOKM.
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Ji Havanexsil kypc C u C++

Jns Toro 4Tobbl Ha4aTk NOMCK, HEOOXOAMMO BBECTH CTPOKY B 00K BBOAA H
iwtbpate kHonky OK (Beimoanuts). JIns toro utobbl OTMEHHTH NOMCK CTPOKM,
1e0bxoaumo Beibpate kHonky Cancel (Otmena). Ecnu Bl XOTMTE BBECTH CTPOKY,
IOMCK KOTOPOH BBl Y€ OCYILECTBASNH, He0OX0aMMO HaxaTh Knasuuly "Crpenka
tHU3", 4TOOBI OTOOpa3uTh cnmMcok "mpeapcTopun”, U3 KOTOPOro cneayel ocyiue-
TBUTH BLIOOP.

MoxxHO Tarke BeIOpaTh TO CIOBO, HA KOTOPOM B HACTOSAUIHH MOMEHT [103M-
[MOHMPOBaH KYPCOP B OKHE PejaKTHMpPOBaHMs, ¥ UCIIONbL30BaTh ero B 6noke Find
Hatiitu), Bei3BaB nume komanoy Find (Haitti) w3 mento Searh (ITowck). Moxho
‘aKke BpIOpaTh M3 TeKCTa OKHA PeJaKTUPOBaHUA JOMONHHTENbHbIE CHMBOMBI, Ha-
kaB knasuiy "Crpenka Bripapo”.

Direction Hanpaeaenue
™ Forward Q) Brepes
() Backward () Hasaz
Scope ObnacThb NnoMcka
*) Global (*) ['nobanwHas
() Selected text () BuiieneHubii TEKCT

3apaiite obnactk moucka, uTobbl ykaszate cucreme Borland C++, B kakoit uac-
‘U (aitna HeoOX0AMMO OCYIIECTBIATL NOUCK. [ToNCK MOKeT NMpOM3BOAMTLCS BO
sceM aiine (Global) unu TosLKO B BEIOpaHHOM TEKCTE.

Ornigin Havaao noucka
(*) From cursor (*) Ot Kypcopa
( ) Entire scope ( ) Beck nuana3oH

OcywectBuTe BHIOOP U3 IPynmbl cenekTHBHBIX KHOMOK Origin (Hayano mno-
icKa), 4ToOwl onpenenuTh, roe HauMHaeTcs noMck. Ecnu Buibpana kHonka Entire
cope (Beck nuanason), To cenexkTiBHBE kKHomkM Direction (Hanpaenenue) onpe-
1ENAKOT, € KOHUA MK ¢ Havdana BI:]ﬁpEl.HHDl"O IHArNnasoHa noJKeH HauyHHAaTRCA T10-
icK. TpebyeMblii 1Mana3oH MOKMCKa 3a/1aeTCA C MOMOILBI0 CENEKTUBHBIX KHOMOK
scope (ObnacTb nomcka).

KOoMAHAA REPLACE (3AMEHWTL)

Komanpa Search|Replace (ITomck{3amena) orobpaxaer Onox puanora, KOTOpbIH
103BOJISICT BAM BBOAWTb MCKOMBIi TEKCT M TEKCT, HA KOTOPBIN €0 cnemyeT 3aMeHUTh.

bnok puanora Replace cofepUT HECKONBKO CENEKTHBHBIX KHOMOK M TPHI-
"ePHBIX KHOMOK -~ MHOTME W3 HUX WIEHTHYHBI T€M, KOTOPHIE MMeIOTCs B Onoxe
wanora Find, kotopeiii onucan Belite.

JononuutensHas TpurrepHas kHomka Prompt to Replace onpepenser, Oyner
1 BHIIABATLCA 3AMpPOC Ha KaXKa0e H3MEHEHHE.

Jins toro uyto0bl HawyaTh MPOLIECC NOMCKA, HEOOXOMUMO BBECTH HCKOMYIO
TPOKY M CTPOKY 3amenbl B OJIOKM BBOza ¥ BeiOpaTh kHONKy OK (Beinonuurs)
a1 kuorky Change All (3amenuts Bce). Hawatne wxnasmiuu Cancel (Orme-
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VinmeezpuposarHas cpeda npozpammuposaHus cucmene: Borland C++ (BN

HHTh) NPHUBOJIKT K OTMEHE NMOHCKA M YAaneHuio 37010 6noka nuanora. Fcnu Bbl
XOTUTE BBECTH CTPOKY, KOTOPYIO Bbi MCMONL30BalK paHee, HAKMHTE KIaBHILY
"Ctpenika BHH3", 4TOOBI 0TODPa3HThL CMHCOK "NpeibICTOpUK"”, W3 KOTOPOro cleny-
eT cnenate Beibop.

Ecnu cuctema Borland C++ ofHapyXuBaeT HCKOMBII TEKCT, OHa 3anpailu-
BAET, XOTUTE JIM Bbl OCYILECTBHTL 3ameHy. Ecnu Bl BeiOpanu knonky OK, cucTe-
ma OyneT oCylIecTBAATh MUMCK H 3aMeHY TOJBKO MEepBOro IK3eMILIspa MCKOMOI
ctpoku. Ecnu pel BoiOupaere kHonky Change All, 1o cuctema Oyner ocy-
HIECTBATH NOMCK U 3aMEHY BCeX OOHAPYKEHHBIX IK3EMIUISPOB CTPOKHM B HaNpas-
NeHMH, KoTopoe 3apaetcs napametpamu Direction (Hanpaenenue), Scope (06-
nactk noMcka) u Origin (Hayano noucka).

AHaNoru4Ho ToMy Kak 310 Aenaetcs B bnoke nuanora Find, moxuo BeIOpaTh
CJIOBO, PACMOJIOKEHHOE Y Kypeopa B OKHE PEAAKTUPOBAHMS, H BOCMOJB3OBATHCS
uM B 6noke BBOna Text to Find. Jlng storo HeoGXoaumo nuilb Bei3BaTh KOMAHIY
Find or Replace u3 menio Search (Tlouck). Kpome Toro, MoxHo takke BolOpath 13
TEKCTAa OKHA pPeJAKTHPOBAHMA JIOTIOJIHUTESLHEIC CHMBOJIbI, HAKAB KIIABHILY
"Crpesika Bnpaso".

KoMaHaa SEARCH AGAIN (ITOBTOPHTb MOKCK)

Komanpa Search|Search Again (Ilowuck|IToBToprTs nouck) nostopser neii-
cTBHE nocnenneil komanel Find vnm nocneaseil komanapt Replace. Bee napa-
MeTphl, KOTOpble ObUIM 3aaHkl NP NocNeNHEM 0DpalieHHH K HCOb30BaHHOMY
6noky nmanora (Find umm Replace), octarores npu Beibope komamnawl Search
Again nefcTBUTEIbHBIMH.

KoMAHAA GO TO LINE NUMBER (TTEPEHTH K CTPOKE C HOMEPOM)

Komanna Search|Go to Line Number (ITomck|ITepeiitn k ctpoke ¢ HoMepoMm)
3anpaiiMBaeT y Bac HOMep TOH CTpOKM, K KOTOpOil TpebyeTcs OcylecTBUTE Tepe-
xon. Cuctema Borland C++ oTobpaxaeT TeKyilMii HoMep CTPOKH H Homep cTonb-
112 B JIEBOM HMXHEM YIJTy K&XKJIOTO OKHA pelakTHPOBaHHs.

KomMaHaA Previous ERROR (TTPEALIAYLLARA OLUMBKA)

Komanpa Search|Previous Error (ITomck(IIpensimyman owmbka) nepemeliaet
KYpPCOp Ha TIO3MIMK BO3HMKHOBEHHS IpefbiayLlero coobiieHus ob ommbke win
Npemynpexaalouero coobueHHs.

KoMaHAA NEXT ERROR (CNEAYIOLWARA OLUMBKA)

Komatna Search[Next Error (ITouck|Crnenytouas owmbka) nepemernaet kyp-
COp Ha NO3MLMIO BO3HMKHOBEHHS Cnenylomero coobuenus od ommbke wiu npe-
aynpexaaonero coobuenns. ITa KoMania OKasbiBaeTCs NOCTYMHOM TOJILKO B TOM
ciyyae, eciiv B OkHe Message nmero1cs coo0ILeH!s, C KOTOPLIMK CBS3aHbI KakHe-Tubo
HOMepa CTPOK.
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KoMAHAA LOCATE FUNCTION (MECTONONOXEHUE ®YHKLHH)

Komanna Search|Locate Function (Iouck|Mecrononoxenue (gpryHiummn) otobpamael
Onok nuanora, B KOTOPBIH Bbl LOTHHBI BBECTH WM MCKOMOH (ynkuuu Jlannas komanna
OKa3bIBAETCH JOCTYNHOH TOJILKO B NIEPHOI NPOBE/ENHA OTNAL0MHON0 Cceanca.

Beenute vma Gynkumu wnk vakmute knasuwy "Cipenka BHM3". 4Tobm peibpars ka-
x0e-nMbo ums M3 cnmcka "npeasictopuu”. B nporueononoknocts komauae Find (Haiity)
JI@HHAS KOMaHaa uuiet 00bsBnenye (pyHKLWH, & HE CIIy4aH €€ BhI30Ba.

MEHI0 RuN (BLINONHEHKE)

Menio Run (Beinonsesme) conepxuT KoMaH-
Jibl, KOTOpBIE OCYMIECTBJSIOT BBHINOJIHEHUE Ballei
NporpamMmel, a TaKxke WHULUMANMIUPYIOT M 3aBep-
IIAK0T CCaHC OTNAIKH.

KOMAHZA RUN (BbiINONHEHME)

Komanna RunRun (Beinonnenye|Buinontenye) ocymecTsIsET BLMONHEHWE BaweH npo-
IpaMMbl, MCTIONBE3YS T€ apTyMEHTH], KOTOPBIE MEpEaaHkl MpOrpaMMme ¢ MOMOINBI0 KOMaHIb]
RunjArguments. Ecan ¢ momenTa nocrieseil KOMNMIAIMY MCXoAHsIA kox Obin MomdmLspo-
BaH, 3Ta KOMaH/Id BBI3OBET Taloke Menemiep npoektos (Project Manager), yroOsl pexoMnuiui-
pOBaTh M MEPEKOMITOHOBATH NporpaMmy. (MeHekep npoekToB npeactasnaer coboit MHeT-
PYMEHTANBLHOE CPEACTBO CO3[aHMA NPOTPamMM, KOTOpPOE BCTPOEHO B HWHTErPHPOBaHHYIO
cpeny.)

Ecnu Bl XomHTe, 4T00BI Bee BOSMOXKHOCTH (OTnanouHee) cucremsl Borland G+ 6w
K BaM JOCTYMHBL, 11€06X011mMo, uTobel napaverp Source Debugging (Otnanka Ha yposte
HCXOHOTO KORa) Haxoauncs 6w B cocTosuuy On.

KoMaHgA PROGRAM RESET (PEMHMLMANKM3ALIMK NPOTPAMMBI)

Komanza RunfProgram Reset (BunonnenuelPenHnumanmsaiius nporpaMmel) npexkpa-
MAeT TeKyuMid ceaHc oTnanku, ocBoOMKIaeT naMaTh, KOTOpas Obina BeuleneHa Bauiei
nporpaMme, M 3aKpbIBacT BCe OTKpLIThIE (haiinbl, KOTOpLIE MCTOB30BAIMCE B BAILEH 1TPO-
rpaMme. 3Toil KoMaHa0H ClneayeT nonb30BarhCa TAKKE B TOM CIy4ae, ecliv Bbl NPOBOUTE
OTNaiKy ¥ 0OHapy»KHBA€Te HEXBATKY MaMATH JUIs BBINONHEHHS NMPOrpamMmel NepeHoca Uik
BrI30Ba obonouky DOS

KoMaHAA GO TO CURSOR (BbINONHKUTL O KYPCOPA)

Komanna RunjGo to Cursor (BwnonnenueBuinonuurs 1o Kypcopa) OCYLIECTBSET
BBINOJIHEHHUE BaUIEH NPOTPAMMBI OT Mapkepa BhlnonHenus (run bar) (ctpoku, koropas Bel-
JeNieHa ¢ MOMOIIBIO CBETORBONO Mapkepa B MCXOHOM KOJIE) RO TOH CTPOKH, B KOTOPOH 110-
3ULIMOHMPOBAH KYPCOP B TEKYIEM OKHe penaxtupopanus. Ecnu Kypcop Haxoautces B Toi
CTPOKE, KOTOpas HE CONEPMMT BHINOJIIHAEMOTO ONEpaiopa, BHIMONHEHUE ITOH KOMaH/Ibl
NPUBOAMT K BBI1A4E NPENYIPERAAIOIIEro coobLeHus.
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Komannoit Go to Cursor (BemomHuTs 10 Kypcopa) clieiyeT MoJIb30BaThes JUIst
MPOIABKXEHMA MapKepa BHITIOHEeHUS 0 TOi YacTH Ballleil nporpaMMel, KOTOPYIO BbI
xOoTHTe OTaaUTEL. Eciii BaM HeobOxommMMo, YToDR! Balia MpOrpaMMa OCTAHARTHBATACH
661 HA OIMPEICIICHHOM OIeparope KaKIbil pa3, KOrjga oHa AOCTUraeT 3TOr0 Oreparo-
pa, BaM CJiellyeT YCTAHOBHUTE Ha 3TOM OIEpaTope TOYKY IPHOCTAHOBA,

KomaHpa TRACE INTO (BXOXAEHME NMPU TPACCUPOBKE)

Komanna Run|Trace Into (BeImomHuTs|BxoxaeHue npu TpacCHpoBKe) ocy-
[LIECTRISACT MOOIEePaTOpHOE BBIMOMHECHHE Ballieit nporpaMMel. Korpa npu noore-
pATOPHOM BHINIOTHEHUHM JIOCTUTAETCSI BBI3OB KakoM-MOo ¢yHkumu, 10 Oypmer
BLITIOJIHATLCH Kb orepartop 910l QyHKIIMM BMecTO TOro, YrodLl BLITMON-
HHUTb 3TY QYHKIIIO 32 OJMH 11ar.

Komaupa Step Over (OAHOLWArOBOE BHINONHEHUE ®YHKLMUMK)

Komanna Run|Step Over (BuImomHyThONHONIAIOBOE BBITOMHEHHE PYHKIINI)
BLITOJTHAET CIEIVIOUHid onepatop B Tekyuleil ¢pyHkinin. OHa HE OCYIIECTRISIET
TPACCUPYIOIIETO BXOXIECHUS B BBI3OBH (YHKIIMIT Goee HU3KOro YpoBHS, faXe B
TOM cJIy4ae, eclii OHH JOCTYITHBI OTNATYHKY.

Konmannoit Step Over (OpHolltaroBoe BHITOJMHEHUE QYHKLUME) CICAYET MONb-
30BATBCH B TEX CIIy4yasx, KOrjga HeoOXoAHMMO OTnaguThk QYHKIIMIO B ITOOIEpPATOp-
HOM PeXHME BBITOTHEHHS Be3 BXOXIEHUS B Ipyrie GyHKIMH.

KoMAHOA ARGUMENTS {APMYMEHTBI)

Komanna Run|Arguments (BBIMoMHUTBApryMeHTBI) 103BOJIACT BaM 3a1aBaTh
BBEITOTHACMOM BaMM ITpOTpaMMe apryMeHThl KOMaHIHOK CTPOKU B TOYHOCTH TaK
e, Kak eclii Obl OHM BBOOIWIHCH B KoMamiHoil crpoke DOS. KomaHael rnepe-
HasHayeHua DOS OymyrT urHopupoBarbesi. Koraa Bel BEIOMpaeTe JaHHYIO KO-
MaHTy, MMOARIAECTCH OIOK IUA/Iora ¢ OfHUM eIHMHCTBEHHBIM OOKOM BBOJA.

MeHio CompiLe (Komnunsauus)

Komannst u3 meHio Compile (KoMrmwsimis)
HCIIOIBb3YIOTCA U KOMITWISIIIMM  [TporpaM-
MBI, TIPHCYTCTBYIOIICH B AKTMBHOM OKHe, a
TAKKE JUIA [TOJTHOM WIM u30MpaTelIbHOM Ie-
PEKOMITIWISILIMK BceX (aiUIoB BallIEro IIPOEK-
Ta. JI1s Toro, 4yToBBl MCITOIBL30BATh KOMAHIBI
Compile, Make, Build u Link, HeoGxosmmMo,
4yTOOBL B AKTHBHOM OKHE PEAaKTHpOBaHMA ObUT OTKPBIT KaKoi-Jmbo daitt win
4ToBBI OBUT 3a1aH Kakoit-mubo mpoekT (st komang Make, Build u Link). Ha-
IIpMMeEp, eclIM BBl OTKphiBacTe okHO Message (Coobmenmne) wii Watch (IIpo-
CMOTp BHIpAXeHIif), YKa3aHHBIC KOMaHIbL MEHIO OYyIIyT 3ampeleHbl.

KomaHpA COMPILE TO OBJ (KOMNUAUPOBATL B OBBEKTHLIA ®AAN)

Komanja CompilelCompile to OBJ (KommurmmsfKoMImumposaTs B 0OBeKT-
HeL1 (pail) OCYIIeCTRIAET KOMITWISIMIO akTHBHOro ¢aibia pepakropa (daitia c

23



(AN HawaneHeil kype C u C++

pacilupeHreM .¢ Win .cpp B (aiin ¢ pacwupenrem OBJ). 3o menio Bcerna otodpa-
Aaet ums Toro qaina, KOTopblii 0JKEH ObITh CO3/1aH B PE3YJILTATE, HanpHUMep:

Compile to OBJ C EXAMPLE OBJ

Korma cucrema Borland CH+ BeINONHSET KOMIMISLMIO, HA IKpaH BbIJIAETCS
Onok cratyca, B KOTOpOM OTOOpaxcaeTcs MPOXOKIEHUE MpoLecca KOMMUIALIMK 1
pesynbrathl. Korja Oyier 3aBepiuena KOMITHISUMA/KOMITIOHOBKA, NI YAAIEHUs ¢
9KpaHa JIlaHHOTO OJioKa CclejyeT Haxarb NPOM3BONBHYK Knasuiny. Ecim BO3-
HHKaloT Kakue-nubo coobiierus o0 ommbkax WM DpefynpexaloliHe coob-
IIeHNs, AKTHBHBIM CTAHOBHTCH OkHO Message, B KOTOpOM OTOOpaXKaeTcs U BRI-
HEeNNETCs CBeTOBBIM MapKepom epioe coodinenre 0b ommbke.

Komanga MAKE EXE FILE
(U3BMPATENbHARA NEPEKOMNUNALIKMA B EXE-o®AiN)

Komanpa Compile|Make EXE file (Komnunsauus|M36uparenvHas nepexom-
OMIALUA B BHINOIHAeMbIN (ailn) Bei3biBaeT Menemkep NpOeKTOB AN CO3/IaHHA
EXE-daiina. JlanHas komanga meHwo Beerna orobpaxaer ums toro EXE-daiina,
KOTOPBIii N0JKeH OblTh CO3/1aH B pe3ynbraTe.

KomMaHgA Link EXE FILE (KoMnoHOBATL EXE-®AMN)

Komanpa CompilelLink EXE file (KomnunaumsaKomnonosare EXE-daiin)
UCIonp3yeT TeKynuii .oB) u .lib daiinel (3anaBaembie 1160 110 ymon4yaHHio, 11bo B
Tekyllem (aiine NpoeKkTa) H KOMIIOHYET HX, He NpOou3Bo/A H3bupaTensHOil KOM-
MWIALMK; B pe3ylibTate nosyyaercs Hoebiii EXE-daiin.

KomMaHpA BuiLp ALL (MONHAA NEPEKOMNMNALWA BCEX QAUNOB)

Komatna CompilelBuild All (Komnunauua|lTonHas nepexoMmmiaimsa Beex
¢aiinoB) OcyuLIeCTBASET MOHYIO NEPEKOMITHIALMIO BeeX (aiioB, COCTABIAIOLINX
Balll NPOEKT, BHE 3aBHCHMOCTH OT TOIO, KaK WX jata UCXOJHOTO KOja cooT-
HOCUTCA ¢ faTol 0OBEKTHOIO KOJa.

KOMAHJA INFORMATION... {MIHOOPMALIKA)

Komanna Compile | Information... (Kommunsums|Uugopmanya) BelgaeT OKHO
Jmanora ¢ vHpopmalmeH 0 TeKyILEM COCTOSHHH CHCTEMBL

KoMAHAA REMOVE MESSAGES (YAANUTL COOBLUEHUS)

Komanpa Compile|Remove Messages (Komnunsuus|Ypanute coobmiesms)
yaanser Bce coobieHus u3 okHa Message.
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MeHio DesuG (OTnaAKA)

Kosanger 13 MeHo Debug (Omamnka)
VIIPARTISTIOT BCEMM BO3MOXHOCTSIMM MH-
TETPUPOBAHHOINO OTAaTIMKA. MoxHO M3-

¥ Yae=
a stackess

Egg'ﬁ'brukpuint Ctx L+F8 MEHWTE  CTAHJEPTHHE SHAMCHWA [apa-
reakpoints. .. METPOB JUIA 9TUX KOMAH ¢ TOMCHIBIO
6:10ka muaora Options|Debugger.

KomaHpa INsPECT (UHCNEKTUPOBATE)

Kowania DebuglInspect (OriankalllHerekmipoBars) oTkpeiBaeT okHO Inspector
(Micriekius), KOTopoe Mo3BOIAET BaM MPOaHATH3IUPOBATL 3HAYEHHS obsekra. Oklo
0cOBEHHO Y;I0BHO LIS TIPOCMOTPA COEPKUMOTO OOBEKTOB ITPH OTATKE MPOrpaMM
na siapke C++.

KomaHpa EVALUATE/MODIFY (Buiumcnnte/MOAUOULUPOBATD)

Komanaa Debug|Evaluate/Modify (Oraanka|Berauenuts,/MotndHLIMPOBATD)
BLIYHMCIISET 3HAYeHHe TMepeMeHHOH WIH BBIpaXeHMA, OoToDpaxaeT MX 3HaYeHHe
H, eCITH 3TO BO3MOXHO, ITO3BOMSIET BaM MOAM(PHULIMPOBATE 9T0 3HaveHue. [laHHad
KOMaH/la OTKPBIBACT OOK JMANOra, B KOTOPOM COIEPXUTCA TpH (ot noite Ex-
pression, moze Result u rione New Value.

Komanpa CaLt Stack (CTEK BbI30BOB)

Kowan;a Debug|Call Stack oTkpseiBaeT 610K IMaiora, B KOTOPOM COJICPXHT-
cst eter BorzopoB. OkHo Call Stack otobpaxacT Mociie0BaTeIbHOCTL QYHKIMHA,
KOTOpBIe BBI3BIBATMCH Balleil MPOrpaMMoil LI A0CTHKeHMs Toi (QyHKIMH,
KOTOpas BBINIOIHSICTCS B HACTOSIUIMI MOMEHT. Y OcHOBaHUS CTEKa pacIloaraeTcs
dbyHKima main (OCHOBHAs); ¥ BEPUIMHBL CTCKA HAXOIMTCA Ta GyHKIMA, ROTOpast
EBITTOTHSETCS B HACTOSILN MOMeHT. Kakeiil 2.1eMEHT CTeKa 0To0pakaeT HMS Bbl-
3BAHHO PYHKLIL, 2 TAKKE 3HaYCHHS 11apaMETPOB, KOTOPLIC OBLTH el MepedaHs.l.

[Tpu repBoM 0OpareHHH K 3TOMY OKHY pacIIo;IOXEHHBIH Yy BepXHEro Kpasd
OKHa 9:eMeHT OyAeT BLLICJIEH ¢ [OMOLUBIO LIBETOBOTO WM CBETOBOIO MapKepa.
J111s1 Toro uTo6Ll 97O0Pa3UTL TEKYIIYIO CTPOKY JH060H Ipyroi (GyHKIUHH, B CTEKE
BLI30BOB CieIYeT BbIOpATh MM 3TOH QyHKIMM M Haxath Kiasumy Enter. Kyp-
COp MepemvelaeTcsl K CTPOKe, cogepxarieil BbI30B ToM dYHKIIMH, KOTopas pac-
MOJIOXKEHA HETIOCPEACTBEHHO Ha.l UCC/IeyeMOif B CTCKE BbI3OBOB.

KomaHna WATCHES (ITPOCMOTP BBIPAXEHWUA)

Kowmanma Debug/Watches (IIpocMotp BBIpakeHHit) OTKpLIBACT BCILTbIBA-
FOlilee MEHIO, COepXallee KOMaH(bl, KOTOpbl€ YIPARIAIOT MCIIOIb30BAHHEM TO-
4EK MpOCMOTpa. B MpelcTaRICHHBIX Hanee pasjeliaX OIUCHIBAIOTCS KOMaHIbl,
KOTOpbIe BXOIAT B 3TO MEHHK).
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KomaHaa ADD WATCH (JJOBABWUTL BbIPAXEHHME MPOCMOTPA)

Komanna Add Watch (Jlobasuth BeIpakeHne NpocMOTpa) BCTaBisieT B OKHO
Watch ewe oxnno Beipaxenue npocmorpa [1pw Bbibope AaHnol KomaHIbl OT-
NajiuuK OTKpbIBaeT OJI0K JManora i MpocHT Bac BBECTH BeIpaXkeHHe npocMorpa. B
Ka'uec1Be CTaH/IlapTHOTO BbIpaXXEHHs HCIOJIL3YETCS CI0BO, HAa KOTOPOM B HacTos-
UHH MOMEHT MO3MIMOHUPOBAH KYpCOp B TERyilleM OKHe pefakTupoBaHus. Eciu
Bbl XOTHTE ONEPATMBHO BBECTH TO BblpaXkeHHE. KOTOPOE YK€ MCIOJIb30BANOCh Pa-
Hee, MOXHO BOCIOJIb30BAThCS CIIMCKOM "MPENBICTOPHA" .

KoMAHAA DELETE WATCH (Y AANWUTb BbIPAYKEHHE NPOCMOTPA)

Komauna Delete Watch (VaanuTe BeipaykeHne npocMoTpa) yaanset m3 OKHa
Watch rekyiee Belpaxenme mpocmoTpa.

ITepen ucnonb3oeaHuem JaHHOM kKOMaH/bl okHo Watch goimkHO ObITE aKTHB-
HbIM OkHOM. Ecnu okHo Watch sBnsfeTcss akTHBHBIM, TO TEKYILEE BbIpaXKeHHE (po-
CMOTpa OKa3biBaeTcs BhlAeNeHHbIM. Ecnu okHo Watch B HacTosumit MOMeHT He
ABJIAETCA AaKTHBHLIM, @ aKTHBHBIM ABJISETCS JPYroe OKHO, MEHK Wil 6ok JiMaio-
ra, T0 370 BlpaxeHue OyAeT moMeyeHO TOUKOH B JIEBOM [10JIE.

KoMAHAA EDIT WATCH (PEAAKTUPOBATb BbIPAXEHWUE MPOCMOTPA)

Komanzma Edit Watch (PepakTipoBarh BbIpaXKeHME IPOCMOTpa) 103BOJIAET
BaM PE/IAKTUPOBaTh TeKyllee BbIpaXeHHe npocmoTpa B okie Watch. Jlna Toro
4TODBI COXpaHUTh BpeMs, 3aTpauMBaeMoe Ha IOBTOPHBIH BBOA, MOXHO BOCIIOJIb-
30BaThCA CITUCKOM "Tipe/ibicTopuu”.

Korza sl BeiOMpaeTe 31y kOMaHOy, OTHAJMUK OTKPLIBaET ONOK AWanora, co-
Hepallinii KOIUIO TEKYLIEro BhIpaXeHHs npocmoTpa. OTpefakTUpyiiTe 3TO Bbl-
paxeHne v Haxmute Kiapumy Enter. OTnagumk 3aMeHHT OPHIHHANBHYIO BEPCHIO
BLIPXKEHHA Ha OTPE/IaKTHPOBaHHYIO BaMH. '

KoMaHAA REMOVE ALL WATCHES (YJANHTb BCE BbIPAXKEHUA NPOCMOTPA)

Komanpa Remove All Watches (Yanute Bce Boipa)keHHs NIpOCMOTPa) y/ians-
€T BCE BHIpaXKeHUsA NMpocMoTpa u3 okHa Watch.

KoMAHAA TOGGLE BREAKPOINT (TPUITEPHAR YCTAHOBKA TOUKM OCTAHOBA)

Komanna Debug|Toggle Breakpoint (Omnanka|TpurrepHas ycTaHOBKa TOYKH
OCTaHOBa) TMO3BOJINET BaM YCTAHOBHMTH MJIM OTMEHUTH Oe3yCIOBHYIO TOYKY OCTa-
HOBa Ha TOH CTpoKe, Ifie 1osuuMoHMpoBat Kypeop. Korza touka octaHosa ycTa-
HOBJIEHA, OHA OTMEYAETCA C IOMOLIBIO MapKepa TOYKH MPHOCTaHOBA.

KOMAHAA BREAKPOINTS... (TOYKH OCTAHOBA)

Komanyia Debug|Breakpoints... (OtnankalTouky octaHoBa) OTKpbiBaeT OJIOK
JOHATOra, KOTOpHIil TIO3BONAET BaM YNPAaBIATh MCIIONB30BAHNEM TOYEK OCTAHOBA -
KaK YCNOBHBIX (BbI3bIBAIOLIMX MPMOCTAHOB BHIMOJIHEHHS 1POrPaMMEl B 3aBH-
CHMOCTH OT BLIIOJIHEHUS ONpeJeseHHOro yclnoBHA), Tak W 6e3yCIOBHBIX
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MHmezpuposarHHas cpeda npozpammuposaHus cucmemsl Borland C++ ki

(KOTOpBIE BBI3BIBAKOT OCTAHOB BLINOJIHEHWA MPOrpaMMbl BHE 3aBUCUMOCTH OT Ka-
kuX-TMO0 ycnoBmit).

bnok nuanora 1nokaseiBaeT Bam BCE TOUKH OCTAHOBA, KOTOpbLle ObUIH 3a/1aHbl,
COOTBETCTBYIOILUME UM HOMEpa CTPOK, a Takxe yCIOBMs, NpH KoTopbix OyJieT co-
BEpLIATHCA MPHUOCTAHOB BHITIOJIHEHUA MPOTPaMMBL.

MEeHI0 PrRoJECT (IMPOEKT)

Mento Project (Ilpoekt) comepxut Bce KOMaHALI

W yIpaBleHus MPOEKTOM, KOTOpbie HeoOXOIMMBL ANs
KOMITMISUHK MHOTOGAIRIOBOI NPOrpaMMel, 4TOObI:

b OPT 10NS.-« -
éJ.m: I.ur.le -f,,t Ie;s.ﬂr"

»  CO30aTh NPOEKT;

«  [00AaBMTEH WM YAANWUTh U3 npoekTa ailiel;

e yKa3zaTb, C NOMOULILK KaKOH nporpammel Oy[AEeT TpaHCIMPOBATLCS Balll HC-
XOHbIH ¢aiin;

e  3alaTh MapaMeTpsl 1A Kakoro-nubo daiiia B npoexre;

e  YKa3aTh, Kakue IapaMeTpbl IepeorpeneneHHs KOMaH/HON CTPOKH JOJKHbI
MCITIONB30BATLCA JUIA TPAHCIHPYIOLIEH ITporpaMmmBl;

e  yKa3aTh, KaKOE€ MM JOIDKEH MONYYHTh pe3yIbTHPYIOUIHI OOBEKTHEI MOIYTIh, Ky-
Jia OH A0IKeH OBITh MOMELIEH, I0KEH M JaHHBIH MOk ObITE OBEpHEHEIM K
OyZneT 11 3TOT MOJTYJIb COAEPAATE OTNAA0UHYIO MHPOPMALIHIO,

*  MPOCMOTPETh BKMO4aemele (aiiiibl Juig KOHKpeTHOro (Qaiina, BXOAAWErO
B [IPOEKT.

KoMAHAA OPEN PROJECT (OTKPbITb MPOEKT)

Komanpna Project|Open Project (ITpoekT|OTkpbiTE MpoekT) oTobpaxkaeT 610K
ruanora Load Project File, koTopelit no3Bonset Bam BbiOpaTh M 3arpy3uTh Kakoii-
nubo NPOEKT WM CO30aTh HOBLIH MpoeKT, BBeAs ero ums. ObbruHO ¢aiin poekTa
noJiyyaeT paciuMpene umeHH .PRJ.

KomAHAA CLOSE PROJECT (3AKPLITh NPOEKT)

Komanny Project|Close Project (ITpoekTt|3akpbITh npoekT) cliefyeT HCIoNb30-
BaTh, KOT/Ia Bbl XOTHTE YOAIHThE CBOH TMPOEKT M BEPHYTBCHA K MCIIONB3YEMOMY I10
YMONYaHUIO NIPOEKTY.

KoMaHAA ADD ITEM ([IOBABHTbL INEMEHT)

Komanpny Project|Add Item (Ilpoekt|/lobaButh anement) cieayeT MCNONb30-
BaTh, KOTTa Bbl XOTHTE HODABUTH K CITMCKY NMpoekTa kKakoii-nmubo ¢aiin. B pesyis-

Tate BbibOpa ITON KOMaHOB! Ha JkpaHe nosensercs Onok nuanora Add ltem to
Project List.
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Komanpa DeLeTE ITem (YAANUTE 3NEMENT)

Komauny Project|Delete Item (ITpoektYnanute aneMeHT) clieflyeT HCIIONb-
30BaTh, KOTOA Bbl XOTUTE YAAIUTH MM Kakoro-lnbo ¢aiiia B okHe Project
(ITpoekt). Ecnu okuo Project (ITpoekT) HaxonuTcsi B aKTHBHOM COCTOSHIH, TO
st ynatenus daitia MOXHO HaXars Kiasiny Del.

Komanga Locar OPTIONS (JIOKANBHBLIE NAPAMETPbLI)

Komanga ProjectlLocal Options (ITpoek1{TokatbHble I1apaMmeTpbl) OTKpHIBAET
6ok muaztora Override Options (Ilepeoripesienenne mapasetpos). Bee nporpasMMer,
KOTOpLIC Bhl MHCTATTMpoBaTH B O:loke muantora Transfer ([Tepenoc) ¢ "mpomapkupo-
BaHHBIMH™ TPMITEpHLIMHM KHONKaMH Translator (TpaHc:isTop), [MOARTSAIOTCS B CITCKE
Project File Translators (Tpancastropst 00beKTHRIX (DailioB B MPOEKTE).

KomaHpA INCLUDE FiLES (BKJIIOMAEMBIE ®AANBI)

Koyauay Project|include Files (ITpoektBkmovyaemple ¢aitibl) cnemyet ue-
NoAL30BaTh LA oTobpaxeHusa Onoka nuatora Include Files, oHa HyxHa B Cciy-
Yae, KOrja Bbl XOTHUTEe YBHIETh, Kakue ailTel BKIHYEHB! B TOT (ailsl, KoTophlii
Bbl BeIOpaId U3 okHa Project. Korza Bbi Haxoautech B OkHe Project, mis oto-
OpaxeHus Oio0Ka auanora Include Files MOXHO HaxXaTh KiaBuiny npodena. Ecnu
BBl ellle He CO3aTH IPOeKT, 3Ta KoMaH1a Oyner 3anpelueHa

MeHI0 OPTIONS (TTAPAMETPHI)

Memnio Options ([TapaveTpel) cOepXHT KOMAHIBL, KOTOpble IMO3BOJSTOT BAM
MpocMarTphBarh H MOJTUQUIIMPOBATL PavIMYHbIC CTAHJIAPTHBIC I[TApaMETphl, Onpe-
nessnote dyHKimonvporaHue cucteMsl Borland C++., Beibop GanbliMHCTBA KO-
MaH][ B 3TOM MEHIO [MPHMBOIUT K OTKPLITHIO KaKoro-uido 6/10ka aMaiora.

bosiee moapobHO HMeeT CMBICT NOBOPHUTL O HAaCTPOIKe CHCTEMBI ITOCHE TOTO,
Kak OyayT uaydeHsl 0COOeHHOCTH s3bIKOB C U C++. MHorue rnoHATHsa, HUCITOJb-
3yeMble MPH HACTPOHKE [apaMeTpoB KOMITIUISTOpa, HHTCTPUPOBAHHOM cpejibl U
IpYTHX [apaMeTpoB, ceifyac BaM enic HE W3BecTHBH. PekomeHiyeM rnocie Ttoro,
KaK Bbl M3Yy4YMTe OCHOBHBLIC MOHATHA s3bIkOoB C u C++, mpocMoTpeTh MEHIO
Options ([TapameTpel) M MPOYHTATh JOKYMeHTauHil0 K cucteme Borland C++
(User Guide).
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Menio WinDow (OKHO)

Menio Wndow (OkHO) conepxuT KOMaH-
Ibl ynpapieHus oKHaMu. bojbliias yacTe OKOH,
KOTOPYH Bbl OTKPHIBAETE M3 ITOTO MeHI0, CO-
JEPXMUT BCE CTAHAAPTHHIE 3JIEMEHTH OKHA, B
YUCJI0 KOTOPLIX BXOMAT ITONOCH NPOKPYTKM,
MapKep 3aKpHITHs OKHA W MapKepel yBelHye-
HUA OKHa [0 pasMepa 9KpaHa. Y HIDKHETO
Kpast wmMeH Window nosBnserca kKoMaHna
Window|List (Oxno|Crncok). [Insg Toro 9ToGhl
MONYYKUTh CITMCOK BCEX OTKPBITHIX OKOH, a
TAKKe HEJIABHO 3aKpBITHIX OKOH, clieayeT Bbl-
Opatb 5Ty KomaHay. (MHdopmaiusi o HegaBHO
3aKpBITOM OKHe MOsIBNsieTcss co coBoM closed
(3aKkpHITO) IE€pe UMEHEM 3TON0 OKHa; 4ToDbI
TOBTOPHO OTKPHITH €10, €ro HEOOXONMMO Bbi-
Oparthb).

KomaHaA Size/Move (U3MEHNTL PASMEP/TIEPEMECTHUTB)

Komanna Window|Size/Move (Oxuo|M3menuTts pasmep/Tlepemectuts) He-
ToJb3yeTcsl 1S TOro, YTobbl N3MEHUTh Pa3MeEp MM MECTOIONIOXEHHE AKTHBHOTO
OKHa.

Komanpa Zoom (YBENUUYMTE OKHO A0 PASMEPOB 9KPAHA)

Komanpa Window|Zoom (OkHO|YBeJIHYUTE OKHO IO pasMepoB 3IKpaHa) Mc-
MTONB3YeTCH JUIA M3MEHEHMsl pasMepa OKHa, B PE3yNbTaTe 4ero OHO IMoJyvaet
MaKCHUMATBHO JOMycTUMBINA pasMep. EcM 3TO OKHO yXe YBeJMYEHO JO MaKcH-
MAJIBHO BO3MOXHOIO COCTOSIHMs!, TO BHIOOp JaHHOI KOMaHabl NMPHBOAWT K BOC-
CTaHOBJIEHUIO €r0 Mpeabiayiiero pasmepa. st toro 4Tobbl yBENHYHTL OKHO Ha
BECh IKpaH MJIM BEPHYTh €ro K MNPedbLAVIIEMY COCTOSHHMIO, MOXHO TaKXe [MOf-
BECTH MBILIb K [POM3BOJILHOMY MeCTY BepXHell CTpOKHU (332 MCKIOYEHWEM MECT
pasMeLleHHs TTHKTOrpaMM) U JIBAXIbl NTOAPAN HaXath KHOTKY MBILLIH.

KomaHpa Tite (MO3AWYHOE PACMONOXEHME)

Komanna Window|Tile (Oxkno|Mo3zayHoe pacronoxeHue) pacrionaraeT Bee
OTKPHITBIE OKHa TakiM Obpa3som, YTOOR OHM OBUIM ONMHOBPEMEHHO BMIOHEL M HE
MepeKphlBAIH OOHO OpYyroe.

KomaHpA CAsCADE (KACKANHOE PACNOJIOXEHMUE)

Komanpa Window|Cascade (Oxno|KackaZHoe pacIlONOXeHHE) pacIioiaract
BCE OTKpHLITBIE OKHa KackamoMm (ycTyrnamu), 9Tobel Kpail Iociaemyiouiero OkKHa
BbICTYIANM W3-TI0A MpeablayLIero.
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Komanpa Nexr (CnenyiOLLEE)

Komarga Window|Next (OxHo|Crenyiomee) IeiaeT akTHBHBIM cliemyloliee
OKHO, B pe3yJibTaTe BeIOpaHHOE OKHO PacloIOXMTCH Ha caMmoii BepllIMHE CTEKA
OKOH.

Komanaa CLOSE (3AKPLITD)

Kowman;ia Window|Close (OKHO|3aKpbITh) HCIIOJNIB3YETCsl LTS TOro, YToBkI 3a-
KPBITh aKTHBHOE OKHO. JI:1s 3aKkpbLITHSA OKHA MOXHO Takke IMOIBECTH YKa3aTellb
MBILIM K MapKepy 3aKpBITHs OKHa B BEPXHCM JICBOM YIJIY OKHA M HAXATh KHOII-
KY MBINIH.

KomaHaa CLoseALL (3AKPLITL BCE)

Komanaa Window|CloseAll (OkHo|3akpbITh Bce) HCIIONbL3YeTCsl IS TOrO,
4T00H 3aKPBITh BCC OKHa M OYHCTUTHL MOBepXHOCTh desktop (paboyero crosia).

KomaHpa MessAGE (COOBLUEHME)

Komanza Window|Message (OkHo|CoobuieHHe) HCIob3yeTcss UIA TOro,
yToDH OTKpRITE OKHO Message 1 cienats ero akTHUBHBIM. B okHe Message
(Coobienue) orobpaxalorcs coobuleHuss ob olMOKaX W IpeayIpeXxIatonime
COODIIEHHMS, KOTOPBIE MOXHO MCIIOML30BATE JUIA cIipaBkd. Kpose Toro, MOXHO
BLIOpaTh OJHO M3 3THX COODHICHWI, B pe3yllbTaTe Yero B OKHe pelakKTHpPOBaHMA
COOTBETCTBYIOIee MECTO OyIeT BHLICNEHO CBETOBBHIM MapkepoM. Ecnu coobuie-
HHEe OTHOCHTCs K ailty, KOTOpLlil B HAcTOMIIMI MOMEHT He 3arpyXeH B ra-
MSTh, TO JUIA 3arpy3kKu aroro ¢aitna MOXHO HaxaTh Kiasuilly rpobe:ia. B atou
OKHE MOXHO Takke oTOOpa3uUTh JaHHbIe, KOTOPbIE BHIBOIATCH ITporpaMMoii re-
peHoca.

KomaHaA OutPuT (BLIBOAUMLIE AAHHLIE)

Kovania Window|Output (OxHo|BeiBopmvele JaHHBIE) UCIIONbL3YeTCs LIS
TOro, 4YT0Obl OTKPLITL OKHO Output U akTuBH3MpoBars ero. OHa orobpaxacT
TekeT Moboil BBeAEHHOH B OnepallHOHHONM CHUCTEMe KOMaHIHOH CTPOKH, a TakK-
Je TEeKCTOBYIO BbLIayy, KOTOpad reHepupyeTcs Bamied ImporpaMmoil (rpagudec-
Kie HDaHHBIC He oTobpaxalorcs).

Komanna Output yiobHa npu oTjalike, IMOCKOIBKY MOXHO OIHOBPEMEHHO
MPOCMATPUBATE Balll MCXOIHBIA KO, MepeMEeHHBLIE W BbLIBOJIUMBIC JIAHHBIE. JTa
BO3MOXHOCTE OCODEHHO I10JIe3Ha B TOM ciy4ae, ecni B ©Onoke nuatora Op-
tions|Environment  (ITapaverpbCpena paboTbl) YCTAHABIMBAETCS PEXHM OT-
obpaxerns 43/50 cTpokK M Bbl OCYLIECTRIAETE OTIAIKY CTAHIAPTHOM IporpaM-
Mbl, KoTopasd pabotaeT ¢ 25-CTpoyHBIM peXHMOM oroOpaxeHus. B pesynerare
MOXHO BHIeTb IPaKTH4YeCKU Bce BBIBOAMMBIE ITPOrpaMMOil JaHHBIE, H B TO Xe
cavoe BpeMs MMeTh JIOCTATOYHOE YMCIIO CTPOK, YTOOH MPOCMaTpHBATh Balll MC-
XOMIHBIA KOI W 3HaYeHMS TepeMeHHBIX.
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Komanaa WATCH (BbIPAXEHVME NPOCMOTPA)

Komanna Window]Watch (Oxuo|BeipaxkeHHe MpocMoTpa) HMCIOIb3YeTCH JUIs
TOTO, YTODB! OTKpHITE OKHO Watch (Bbipaxenue rpocMoTpa) U ceaTh ero ak-
TuBHBIM. OKHO Watch oToOpaxaeT BRIpaXCHMS H MX HM3MCHSIONIMECH 3HaYCHMS,
[TOTOMY MOXHO CJE[IUTh 32 TEM, KaK ITporpaMmMa OCYIIECTRISET BbIYMCICHHC
3HaYEHMI{ KTIOYEBBIX MepeMeHHBIX.

Dra KOMaHJa MCIOJb3yeTcss BO BCILTBIBAKOIMX MeHI DebugWatches s
noGaBneHHs B 9TO OKHO WM yIOAJeHHA M3 DTOro OKHa BRIpAKEHHI{ MpoCcMOTpa.
Jlnst monyyeHHs mojipoGHoit HHGOpMaIIMY MO 3TOMY MCHIO CIIE/IyeT 0OpaTuThes
K omnucaHuio okHa Watch.

KomaHpa UseR SCREEN (OKPAHHBLIA KAZIP MONb3OBATENS)

Komanaa Window|User Screen (Oxkno|DKpaHHBUI Kaxp MmoJb3oBatens) HC-
MOJB3yeTCA LIS NPOCMOTPa BHIBOAMMBIX Ballcit MporpaMMoii TaHHBIX B ITOJTHO-
sKpaHHOM pexume. Ecnm BBl npefroynTacTe BUIETh BBIBOJMMEIE Balleif mpo-
rpamMMoii JaHHBIe B oKHe cucTeMbl Borland C++, To BMecTo maHHOIf KOMaHIbI
crenyer BeiOpars Komaray Window|]Output. TIpu BeiGope jaHHOIT KOMaHIbI Ha-
¥artve Jroboit KIaBHIIM WIH KHOIMKH MBIIIIH MPUBOIUT K BO3BpaTy B MHTEIPHpO-
BaHHYIO Cpeny.

KomanaA REGISTER (PEMMCTPH)

Komanza Window]Register (OxHo|Peructpsi) ueronsayeres I/ TOro, YTOOH
OTKPBITH U CHIeNiaTh aKTUBHBIM OKHO Register. OKHo Register oToGpaxaer conep-
XUMOC PETHCTPOB LCHTPANTBHOIO IIpolieccopa M MCMONb3yeTcsl NMPH OTIaIKe
BCTPOCHHBIX acceMOIepHBIX Monyneit w moayneit TypGo accembGrepa Baluero
IPOEKTA.

Komanpa ProJect (MPOEKT)

Komanaa Window]Project (Okuo|l[IpoekT) Mcrolbayetcst JUIsl OTKPHITHS OKHA
Project, KOTOpo¢ IMO3BOJIAET BaM MPOCMOTPETH (paitibl, HCITOIb3yeMble BaMH JIIS
CO3/1aHKS MPOrpaMMBL

Komanpa ProJecTNOTES (MPUME4AHKS)

Komanza Window|ProjectNotes (Okuo|l[IpuMeyaHis) HCIONb3yeTes Ui 3a-
MUCH Kakux-ymbo moapoOHocTeif, co3naHusa nepeyHeit Toro, YTO CieayeT cue-
JaTh, WIM HHBIX JieTaleif, KOTOpBIe KacaloTesl ¢ailIoB Ballero MpoeKTa.

Komanpa List ALL... (CnncoK)

Komanjga Window]List... (Okuo|Criucok) MCHos3yeTcst JUist MOMydeH st Tie-
PEYHS BCEX OKOH, KOTOpbic GBUIM BAMH OTKPBITBEL DTOT CITHCOK CONEPXUT HME-
Ha BcexX ¢haitioB, KOTOpPBIC OTKPBITHI B HACTOSAUIMIT MOMEHT, a Takke ¢aillos,
KOTOpBbIe OBUIM BaAMH OTKDBITHL B OKHE PellaKTHPOBAaHMS, HO BIOCJIC/ICTBMU OBLIIL
3aKpbITEL. 3aKpBITHIE B MOcle/iHee BpeMs (aillbl MOSRIIIOTCH B 3TOM IepedHe ©
npedukcoM “closed” mepen MMeHeM ¢aitia.
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MEeHI0 HELP (MoacKA3KA)
Menio Help (Ionckaska) nosponsier Bam
B3 " 06paTUTECA K ONEPATUBHON NOACKA3KE, KOTO-
- Topic search ty L+ pas BLIIAETCA B clielManeHoe okHo. CrcTtema
BT Alt+E NOJCKA3KH CONEPHHT MHOOPMALIMIO NpaKTH-
hotive file... YECKH 10 BCEM acTIeKTaM HHTErpUpOBaHHOMN
- About... cpeabl W cvetemel Borland CH+.

st otkpeiTHS OkHa Help cnepyer:

* B NPOM3BOJIbHBIN MOMEHT BpeMeHU Haxath knasuwy Fl (B Tom uncne, korja
BBl Haxonautech B Onoke nuanora WaW Korja BelbpaHa kakaf-nubo komaHna
MEHH));

«  Haxartb komOuHatmio knasuul Ctrl-F1 s nonydyeHus nogckasku 1o A3miky,
KOT/la aKTHBHBLIM SIBISETCA OKHO PENAKTHPOBaHHA W KYpCop TMO3HIIHOHHPOBaH
Ha KakOM-nubO0 cnose;

» MOABECTH yKazatenb MBIIK K cnosy Help, korna oHo nosehsercs B CTpoke
COCTOSHMS WK B Onoke nuanora, ¥ HaxaTh KHONKY MBILLH,

Ecnu 3a nojckaskoil Bel obpataereck M3 OJ0ka AHanora WiK H3 MEHIO, Bbl He
MOMETE M3MEHATDL pasMep OKHa MoACKa3skH HIH KOMHpOBaTh €0 CONEPHHUMOE B
OKHO TekcToBoro bydepa. B atom cnyuae HaxatHe knaBuiu Tab npoussoauT ne-
pemMenieHHe K Cpe/ICTRaM ynpasieHus OA0KOM Malora, a He K OYepeaHOMY KIlkO-
YEBOMY CNOBY.

ODKpaHHBI Kaap NoACKa3skH YacTO CONEPIKHT KIHOYEBLIE CIOBA (BhIAC/ICHHBIH
CBETOBBIM aTpu0yTOM TEKCT), KOTOpBIIi MOXHO BbiOpath, YToOBl MONYYUTH J10-
[onHuTenbHyl0 wHbopMaimioo. Haxartune kinaBvim Tab npuBOmMT K repemelte-
HHIO K M1000My M3 KJIOUEBBIX CJI0B; [I0CHE ITOTO JUIA NOMYYEeHHs JIOTIONHUTENBHOM
HH(OpMaLK HeobXommmo HaxkaTh Kiaeuiy Enter (aneTepHaTHBHEIH cnocob 3a-
KIHOYAETCA B TOM, YTOOBI NEPEMECTHTL KYpPCOp K BHACACHHOMY CBETOBbLIM aATPH-
Oyrom cnomy u Haxath knasuiny Enter). Ilpu pabote ¢ MBILBIO A0S nepexosa K
TEKCTY MOACKA3KM, Ha KOTOPBI CCHIAAETCH NAHHBIM JIEMEHT, MOXKHO NONBECTH
YKazaTenb MBIILIK K 3TOMY CNOBY H NBaX bl NojpAn HaXKaTh KHOIMKY MEILTH. [{]}0-
ME TOT0, MOXHO NEpEMEILATE KYPCOP 10 OKHY NONCKA3KH K J“-Dﬁﬂh[}' CJIOBY H Ha-
KHuMath komBunaiio knasuin Ctrl-F1 B nensx nonyuenus nadopMauuy no pam-
HOMY CnoBy. Eciii 3T0 C/10BO B CHCTEME MOJACKA3KH He 0DHApYKEHO, TO B HHJIEKCE
(TeMaTHueckoM ykKasaTesie) BHIMONHACTCA MHKPEMEHTAIbHbI nouck u oTobpaxa-
eTcs Hanbonee 6nu3Kkoe CHOBO.

Korysia okHo Help HaxonuTes B akTHBHOM COCTOSIHMH, MOXKHO KONWPOBATDH
TEKCT K3 3TOTO OKHA M BKJIEMBATHL €T0 B OKHO pelakTHPOBAaHMA. IJTa Npollenypa
OCYUIECTBISAETCS TOMHO TAK e, Kak M Mpy paboTe B OKHE PEAaKTHPOBAHNS.

Jlst Toro, ytobel BEIOpaTh TekeT B OkHe Help, neobxonnmo “orbykcuposats”
MBILLb MOBEPX HYIKHOINO TEKCTA MW MO3MI{IHOHMPOBATE KYPCOpP B Hayamno Tpe-
byemoro Gnoka, a 3ateM € NOMOIbIO KOMOMHauMi knapuu Shift 1 Knaewiu
YMpaBaeHus Kypcopom Mapkuposath Onok.
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KomaHna CONTENTS (COAEPYKAHME)

Komanna Help!Contents ([lonckaskalConepxanue) otkpeiBaet okvo Help, B
ROTOPOM OTOBpaxaeTca nepeueHe Tem (coliepkadue). M3 9T70ro okna MOXHO ne-
peiTH K 1000 Apyroi 4acTH CHCTEMBI NOACKA3KH.

KomaHA | INDEX (TEMATHYHECKMM YKASATENL)

Komanpa Help|index (Ilonckaska|Temarnueckuil ykasarens) otkpeiBaet 610k
1Maiora, B KOTOPOM OTOOPaKAEeTCs MOJIHBIA NepeyeHb KIFOYEBBIX CII0B, 110 KOTO-
pLIM MOXKET OBITh TIOJTyY€Ha NMOACKa3Ka (BbIJIENEHHBII CBETOBBIM aTPUOYTOM B 3K-
paHHBIX Kanpax NOACKa3KH TEKCT, KOTOpPbIi NO3BONsET BaM OBICTPO nepeiTy K
CBA3AHHOH C IaHHBIM KJIHOYEBBIM CIIOBOM TEME).

Komaspa Toric SEARCH (TEMATUMECKHIH MOWCK)

Komanpa Help|Topic Search (Tloackaska|Temariuecknit nonck) orobpaxaet
Crpaeky 1o BblOpaHHOMY 2JIEMEHTY CHHTAKCHCA SA3bIKA.

KomaHna PREviOUs ToPIC (MPEALECTBYIOLAA TEMA)

Komanna Help|Previous Topic (Iloackazka|llpenectpyromas 1emMa) OTKpbI-
BaeT OKHO Help, B kOTOpoM 0TOOpaxaeTcs TOT TEKCT, KOTOpBIA Bbl IpOCMaTpHBa-
W B MOCAENHWH pa3 Npu 06paILeHnu K CHCTEME TOICKA3KM.

KomaHaa HELP oN HELP (MHDOPMALIMA NO CUCTEME MOJICKA3KH)

Komanna HelpHelp on Help (IToackaskaWndopmanms no cucreme noackas-
KW) OTKpbIBaET 3KpaHHbli Kaap, B KOTOPOM OOBSCHSETCS, KaK Mofab30BaThCs CHC-
TemO# noackasku B Borland C++. Ecam Bel yike HAXOMHTECH B CHCTEME [MOICKA3-
KW, 3TOT KaJp MOKET ObITh BbI3BaH Ha)KaTHEM KnasHLIK Enter.

KomaHfia ACTIVEFILE (AKTUBHBLIR ©AWN)

Komanna HelplActiveFile (IlopckaskalAkTuBHBIA (haiin) OTKpbIBAET OKHO
1anora, B KOTOpOM MOXHO BbIOpaTh NOACKA3KY 110 OHOH W3 TeM.

Komarpa ABour... (O...)

Komanna Help|About... (IToxpckaska/O...) OTKpelBaeT OKHO ¢ HH(opMauueit
0 BEpCHH CHCTEMBI.

PEOAKTUPOBAHWE GAVUNOB B CUCTEME BORLAND C++

Hanee Oyner npejicrapnen Habop KoMaH peflakTUpoBanus cuctembl Borland
Ct++. CpenyeT NOMHMTD, YTO JIaHHBIE KOMaH/Ibl HMEKT OTHOILEHHE K PENaKTopy.
HurterpupoBanHas cpena cuetembl Borland C++ ro-npexneMy nosponset Iosap-
30BaTbCH NPHHATBIMH B Mpoayktax kopnopaimu Borland yxe 3HakoMBIMM Bam
KOMOMHALMAMUW KNaBHIL A8 fepeMelleHua B Qaiine, BCTaBKW, KOIMUPOBAHWA M
Y/laneHHus TEKCTa, a 7aKike I MOMCKa W 3ameHbl. ONHAaKO Kpome 3HAKOMBIX
CPENCTB ON MPELNAraeT BaM COBEPLIEHHO HOBHIE MEHIO B CTPOKE MEHI - MEHKO
Edit u meHiwo Search. B pononneHwe k 3stomy cuctema Borland C++
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obecrieunBaeTCs NOUIEPHKOH MBILUHM NP BbINOJHEHNH DOJIBILINWHCTBA ONEpaLmii
nepeMeLleHHi Kypeopa u KoMatjl MapKkupoBaHua 011oKa TeKcTa.

MeHiwo Edit conepuT KOMaHIb ANA BbINOAHEHWA ONEPallMil OTCEUEHMs, KO-
NUPOBaHKs W BKAEWBaHus (parMeHToB TeKcTa B (aiin, KONMPOBaHNA NPUMEPOB W3
okHa Help B OKHO penakTHpoBaHus, a TAKKe MPOCMOTPa ITHX PparMEHTOB B OKHE
Clipboard. Koraa sei Bricpsbie 3anyckaere cuctemy Borland C++, okHo penakTu-
pPOBaHUA yie HaXOMHTCH B aKTHBHOM COCTOsiHMK. J[7A TOr0 YTOOBI OTKPBITE NPY-
THe OKHa pelaKTHpOBaHus, HeoOxoaumMo nepeiitu B MeHio File u BuiOpaTh komaH-
ny Open. Haxogsice B OKHE pelaKTHPOBaHus, MOXKHO HaxaTh Knhasuuy FI10, 4ro-
Ob1 BEpHYTBCH B TNABHOE MEHIO, I8 BO3BpaTa B OKHO PENakTUPOBaHMA HAN0
Ha)xHMaTe Knapuily Esc 10 Tex 1op, noka sbl HE BeIAETE H3 CUCTEMBI MEHIO. Ec-
K y BAaC HUMeercs Mbilllb, MOKHO TakKe MNEpPEeBeCTH yKalaTelb MbILLM B Mpo-
W3BOJLHOE MECTO OKHA PEIaKTHPOBAHHWA M HAXKATH KHOTIKY MBILLH.

B penakrope uMeercs BO3MOXKHOCTL BOCCT@HOBJIEHMA MpEXHEro TeKCTa.
[lpennaraemeiit penakrop MMeer Oosnbllle BO3MOMKHOCTEH, YEM MOXKHO OITMCATDb
B 3TOi1 TiaBe.

KoMaHakl penakTopa MOXHO NOAPa3AENnWTh Ha CEAYIOLHe TPYIIbI:

KOMaHibl NMepeMellieHns Kypeopa,
onepanru BCTABKH M yIaneHnsa TeKCTa;
onepauuyu Hap Onokamu,

pasnuyHbIEe KOMAHIB! PelaKTHPOBaHMA.

KomaHnge! nepemeljenusn Kypcopa

CwumMBoJ BripaBo >

CumBOA BneBO <

Crnoso Bneso Ctrl <-

Cnogo BripaBo Cirl >

Crpoka BBepx "Crpenka Beepx”
Crpoka BuM3 "Crpenka BHH3"
[TpokpyTka BBEpX Ha ONHY CTPOKY Cul-W
[TpokpyTka BHM3 Ha OIHY CTPOKY Ctrl-Z
CTpaHuua BBepx PgUp
CTpaHuiia BHH3 PgDn
IHepemewenus Ha 6oAbllilie pacCCMOARURA

K Hauany ctpoku Home

K konity cTpoku End

K BepxHemy kpato okHa Ctrl Home

K HipkHemy Kpar OKHa Ctrl End

K navany ¢paitna Ctrl PgUp

K koHLy daiina Ctrl PgDn

K nauany 6noka Cirl-QB

K konuy 6noka Ctrl-K K

K nocneameit nozuupm Kypcopa Ctrl-Q P

34
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Komander ecmaexu u nepemeujenus

3amaHue/CHATIE PEXUMa BCTABKH Ins
YianmTe CUMBOJ CJICBA OT Kypcopa Backspace
YIanuTh CMMBOJ Y Kypcopa Del
Y IaJIHTH CJIOBO CIIpaBa Curl-T
BeTaBUTD CTPOKY Ctrl-N
YIamuTh CTPOKY Ctrl-Y
Y I1anuTe CHMBOJEI JI0 KOHIIA CTPOKH Ctrll-QY
Koxanodet odpabomku G10xo0e
OT™MeTUTh 610K Shift- "Crpenxu”,
OTrMmeTuTh Hayamno G1oka Ctrl-KB
OTMETHUTH KOHELI O;10Ka Ctrl-K K
OTMETUTE CJIOBO Cul-K T
Ckornupoparhk Glok Ctrl-Ins
Beraeuts 6ok Shift-Ins
Beipesars 650K Shift- Del
Ynamurs 610K Ctrl-Del
Cuirrath 60K 13 Qaiina Cul-K R
3amucars 610K B daiin Ctrl-K W
CkpuiTh/0TOGPa3HTh 610K Cul-K H
BeiBecTH 610K HA [IpUHTEP Ctrl-K P
CaBuHyTE 6J0K BripaBo Ctrl-K 1
CrerHyTL OIOK RICRO Cul-K U
Jlpyeue Komarodsl pedaxmupoearus
Haifrit Mapkep 1o3uimu Ctrl-Q <n>
[lepeifTi X CTPOKE MEHIO F10
Hosptit daiin File| New
OTKpbITh (aiin File| Open
Haitru mapuslit cuMBon Ctrl-Q [Ctl-Q]
IMeuarars ¢aitn File] Print
Bemxon Alt-X
[ToBTOPUTE MOCTEMHII MOMCK Ctrl-L
BocctanoBute coobuieue 06 omubke Cul-Q W
BoccTaHOBHTE CTPOKY Edit] Restore Line
BoccTaHOBHTE CTPOKY Ctrl-Q L
BosepaTuThes K peflakTopy M3 MEHIO Esc
Coxpauurs F2
Hckars Cul-Q F
Hckars 1 3aMEeHUTH Cirl-Q A
3azaTe Mapkep MO3UIIHH Ctrl-K <n>
_TabynmmonHoe mepeMeicHUE Tab

_Ilepexodet enympu aiira

K Hayany 6oka
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AN} HavansHbiid kypc C u C++

K komuy 6noka Ctrl-Q K
K nocienHeil nosuimu Kypcopa Ctrl-Q P

Komanma Ctrl-Q P ocymectrisier nepemeriieHye K Toif MO3UIIMH, KOTOPYIO
3aHUMAT KYPCOpP Mepell BEITOTHEHMEM NOCIeMHeit KOMaH bl DTa KOMaH/Ia oKa-
3LIBAETCH OCOOEHHO [10JIE3HOI 110CTIE BBITIOHEHUSA OffepallMM MMOKCKa WIH orle-
palMy [oOMcKa M 3aMeHbl, ecJ/IH BBl XOTUTE BEPHYTHLCH TyOa, IM€ Bbl HAXOIWIHCh
TepeNl HAYaIOM IMOMCKA.

MoOMUCK U 3AMEHA

- o g B
JRL LOons IOt LOn
L¥l Case-sensitive {=) Forward
[ 1 Whole words only i 1 Backward

.4 Regu lar expression e b 44~
Ad Prompt on g aGE

Tof CUI-SCT
Ent Lre soooe

1. BeiGepure xomanmy Search|Replace. B pesynbrate Gymer oTKpHIT 610K
muanora Replace Text.

2. Beeaure cTpOKy, KOTOPYIO BBI MIleTe, B GiIOK BBOma Text to Find.

3. Haxmure xiasmiuy TaGyJsiMK WIM BOCIONb3YiTeCh MBIIIBIO, YTOOBI r1e-
peiitu K Gyoky BBona New Text. Beemurre 3aMernaroIyio cTpoKy.

4. YcTaHoBUTe napaMeTphl ITOMCKA, Kak U B 6noke nuanora Find.

5. Beibepure xHonky OK wim xkHonky Change All, yroOpl HayaTh MOMCK,
6o knonky Cancel, yTo6sl oTMeHUTE a1y rpotenypy. Cuctema Borland C++
BBITOTHHUT YKa3aHHyo orepaimio. Beibop kHorkyn Change All mpusener K 3a-
MEHE KaXI0ro Hai{JeHHOro 9K3eMILIIpa.

6. Y1oOBl IMPEeKpaTUTh BLINONHEHME oOflepaluK, HaXMuUTe Kiasuiry Esc B
moGoit MOMEHT, KorjJa B Ipoliecce NoHcKa HaCcTYITHT Ilay3a.

MOMCK NAPHbLIX CUMBOJIOB

JIlaHHOE CPencTBO IPEIOCTARTAET BAM BO3MOXHOCTh CHHTAKCHYECKOTO KOH-
TpOJIA McXoAHOro dailia, B KOTOPOM IMPHCYTCTBYET 3HAYMTE/IbHOE YHCIO (PYHK-
1[{ii, 3aKTI0YEHHBIX B KPyrible CKOOKW BBIPAKEHWIf, BIOXCHHBIX KOMMEHTAPHEB
M Macca BCAKUX JPYIMX KOHCTPYKLIMIA, B KOTOPBIX MCITOJIB3YIOTCS TIapHbIE CHM-
BOJIbI-orpaHiyrTe M, PakTHyecKy Bail Gaitl cojiepXuT MHOTO MapHBIX CHMBOJIOB:

{} - (PHTYpHBIE CKOBKM;
< > - YIJIOBBIE CKOOKH;
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MumeepupoeanHan cpeda npoepammuposarusi cucmems Borland C+ i)

() - Kpyrible ckoOku;
] - KBaJlpaTHLIE CKOOKH,
[* * - CKOOKM KOMMEHTapHEB;

- ABOHMHBIE KaBbIYKH,
- OIMHapHBIE KABBIYKH.

[ToKck NapHOTo CUMBONA K KOHKPETHOMY CUMBONY B TakKOM KOHCTPYKIHH
MOIKET OKa3aThesl HempoceThiM fienoM. [Ipennonoxkum, 4To y Bac MMeETCs CIAMKHOE
BEIPAXKEHME C PAJIOM BJIOJKEHHBIX BRIPAKEHHI H BBl XOTHTE YOEmUThCS B TOM, YTO
BCe Kpyrnbie ckoOkM cOanaHcupoBaHbl IOMKHBIM 0OpaszoM. Mnu npeanonoxum,
4TO BBl HAXOJMTECH B Hayane QYHKLMH, KOTOpas NpOCTUPAETCs HA HECKOJIbKO 3K-
paHHBIX KaIpoOB, U XOTHTE riepeiit K koHLyy 370l ¢pyHkumu. [Ipu pabote B chcre-
me Borland C++ B Baiumx pykax HaXoaMTcs ynoOHOE pelueHye 3Tol MpobieMsl:
KOMaHbl TMOMCK@ TapHbIX CHUMBOJIOB. Jlanee NPHBOMMTCS MOCNENOBATENBHOCTD
AEHCTBUIA, KOTOPYIO HY)KHO BHITIONHHTD.

1. IlomecTuts Kypcop Ha TpeOyemblil paznenutens (Hanpumep, Ha OTKpHI-
BAIOLLYIO CKOOKY Kakoii-nubo QyHKLMH, KOTOpas MpocTHpaeTcs Ha HECKONBbKO K-
paHHBIX KaJIpoB).

2. Jlnsi HaXoKIOEHWS Naphbl IS 3TOTO BRIOPZHHOTO pasjienurens HeOOX0NUMO
naatTh komMOMHaumo knapui Ctrl-Q[. (B panHoM cnyyae napHbiit cUMBOR 107-
JEH HaXofIMThes B koHue GyHkuMu.) JUis moMcka Brepes MOAXoAUT KOMOHHALHA
kirasui Ctrl-Q ].

3. Pepgakrop HEMEANEHHO IepememiaeT Kypcop K TOMY paslElIMTEN0, KOTo-
pelif COOTBETCTBYET BBIOpaHHOMY cHMMBONY. Ecnu OH mnepeMeliaercs HMEHHO
K rpejanonaraBieMycs CHMBOJY, TO MOXHO OBITH YBEPEHHBIM, YTO B pPa3neisio-
IIEM HX KOJI€ HC COJICPKHUTCA HH OJTHOTO HEMApHOTO pa3neiiMTeNis 3TOro THIla.

Tot mMeTol, mocpencTBoOM KOTOPOTo PeAaKTOp OCYLIECTBAAET MOUCK pa3fient-
Teneit kommentapus (/* */), HeCkONbKO OTAMYAETCH OT APYTHX ClIOcOBOB MOMCKa.
Ecnu nnsa BeibpanHoro cuMBoNa HE CYIIECTBYET MapHOTO CMMBOMNAE, PEAKTOP He
[epeMelaeT Kypcopa.

CyliecTBOBaHME IBYX KOMaHI MOWCKA NAPHLIX CUMBOJOR CBS3aHO € TEM, YTO
JUIsi HEKOTOPBIX pazienutencii moHsTHe HAlpaBJICHHs SBHO HE CYIIECTBYET.

[IpenrronoxumM, HanpuMep, YTO BE YKa3biBaeTe PeNakTopy OCYLUECTBMTH I10-
HCK OTKpBIBatoeil (purypHoit ckobky { WM OTKpbIBatoLei keajpatHoii ckoOku [.
Penaktopy W3BecTHO, YTO MapHBIC CHMBONBI-Pa3ieNHTENH He MOTYT ObIThH OOHa-
Py>eHbl Mepen TeM CHMMBOJIOM, KOTOPbIH Obll BaMK BeIOpaH, MO3TOMY B MOHCKaX
apHOrO CUMBONA PEIaKTOp NpojBUraeTcs Bnepen no Texcry. Ecnu Bel ykasann
PENAKTOPY HWalTH napHbii CHMBOR juis 3aKphiBaiouleit GurypHoit ckoOku } win
3aKkpelBarollcit Kpyrnoi ckoOkK ), TO peaakTopy W3BECTHO, YTO MapHBIH CHMBON-
paznenutTenk He MOXeT ObiITh 0OHapykeH nocne BeIOpaHHOTO CHMBOJIA, MOITOMY B
lpotiecce MOMCKAa MNapHOro CMMBONA OH aBTOMAaTHYECKH MNPONBWTaeTcs Haszall 110

TEKCTY.
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1) Havanehelll kype C u C++

Pazdenumene Henmromes GnowcenHsia Hanpaenerue
) Jla Jla
( ) Lk L
[ ] L 143
{: } (19 &E
[* ¥/ “ Jia v Her
" Her Het
i ik L

BnoxeHHoc1b 03HayaeT, 4To NPH NOKCKE pelaKTOPOM MAapHOTO CHMBONA U1
"HanpaeneHHOro" pa3ienurTelis pellakTop YYuThiBaeT, B KaKO€ YHCNO YpOBHEN
paznenuTencii Ol BXOAMT NPH NOUCKE M W3 KaKOTO YUCHIA YPOBHEI BHIXOINT.

KoMnNunAToP KOMAHAHOW CTPOKM

Komnunsatop komanpuoit crpoku cucremsl Borland C++  (mporpamma
BCC.EXE) nosponsieT BaM peann3obathk BCE BO3MOXKHOCTH KOMITMJSTOPA CH-
cremsl Borland C++ u3 komanHoii crpoku DOS.

B noronHeHHe K HCMONAR30BaHHIO MHTETPHPOBAHHON cpenwl pa3paboTky npo-
rpaMM MOXKHO KOMITHAMPOBATE W BLITIONHSATL CBOM MporpamMel cucteMst Borland
C++ ¢ noMoupko 3alaHus KOMaHAHLIX CTPOK. B T0 BpeMsi kak MHTerpUpOBaHHas
cpena ,Kak nMpaBUNoO, NPEACTABAAET MIECANIbHOE CPEJICTBO s pa3paboTku U Bbi-
[TOAHEHHA BALIMX MiporpaMmM, HHOrNA Bbl, BO3MOXHO, NPEANOYTETE HCIIONB30BATH
CpencTBa, KOTOPHIE MPelOCTABNSIOTCS MOAB30BATENO KOMaHIHON CTPOKOH. B He-
KOTOPBIX H3OILPEHHBIX MPOrpaMMax KOMITHIALHSA € ITOMOILBLI0 KOMAHIHOM CTPOKH
MOKET OKa3aTbCsi €IMHCTBEHHBIM CHOCODOM peanu3allil Kakux-nubo "XHTpo-
creit" (Hanpumep, yrunuta MAKE moxer Hcnone3osath nakeTHble (KOMaHIHBIE)
aitnpl, a MEHEMKEP NMPOEKTOR He 00J1a1aeT TaKOI BO3MOKHOCTBIO.

Iporpamma BCC koMnunupyeT nexojHpie $ailibl, HanmcaHHple Ha sisbikax C
u C++, y KOMIOHYeT MX Ans oOpa3oBaHus eMHOTO BhiNonHsemMoro Qaitna. Jns
TOro 4To0bl BBI3BaTL KOMOWASTOP KOMaHAHOH crpoku cucteMbl Borland CH+,
seeaute BCC B otBer Ha 3anpoc DOS. 3a 3710#1 KOMannoi 10mkKeH CleloBaTh Ha-
Oop aprymeHTOB KOMaHmHOi CTPOKH. B 4HCio apryMeHTOB KOMaHAHOH CTPOKM
BXOAAT NapaMeTphl KOMIMIATOpa M KOMIOHOBIIMKa ¥ uMeHa (aiinos. [lanee npu-
BOIMTCSH TMITOBOM (JOPMAT KOMaHIHOH CTPOKM:

>bee [Kuapamerp>[<napamerp>  [|[<umsi-harira>[<ums-haiina>. |

3a WCKIKMEHWEM J[IBYX CITy4aeB KaJOMy MapaMe1py KOMaHAHON CTpOKH
npeniecTsyeT 3Hak fehuca. Kaxkblii napaMeTp AO/HKEH OTAENAATLCS OT KOMaH/ b
BCC, npyrux napameTpoB M 1ocefyrolniux uMeH (ailioB no Meubiuel Mepe oa-
HHM CUMBOJIOM mpobena.

B nokymeHTaumu MOXHO HailTM nepeueHs BCeX flapaMeTpoB KOMIMMJIATOpA
KOMaHAHOH cTpokH cucteMbl Borland C++.
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UnuterpupoBanHan cpefa nporpammiipoBanms cuctemsl Borland C++ ()

O APYrvX KOMNUNATOPAX A3bIKA C++

B HacTosiiiee BpeMsi MOSIBIWIOCH GOJBIIOE KOJTHYECTBO KOMITHISTOPOB M CH-
cTeM [porpaMMHpoBaHMs Ha sBbike Ct++ s IBM-kommbiotepoe. @upma
Borland nocne cucremsl Borland C++ 3.1 Bemyctiwia kommwsttopsl Borland
C++ 4.0 1 4.5, Yxe obbsrieHo o koMmmwisitope Borland C++ 5.0. Cpenu koM-
MWISTOPOB APYIMX (UPM clelyeT OTMECTUThL KoMImuiATopel GHpMHEL Symantec
(Symantec C++ 6.0 u 7.0), kommuraropsl ¢upMel Microsoft (Visual C++ 1.0,
2.0 u 4.0), xommuwsTopsl GupMbr Watcom (Watcom C++ 9.5, 10.0). Kaxsrt
M3 KOMITWIATOPOB MMECT CBOM JIOCTOMHCTBA M CBOM HemocTaTkM. KaxIoeri Ho-
BBIf KOMIWIATOpP AOOARISAET HOBLIE BO3MOXHOCTH U B TO X€ BpeMsi Tpebyer
foblle pecypcoB u Dojlee MolHOro KomribloTepa. [TosroMmy Kaxaelt pas cie-
JyeT 3aIyMaThCsl 0 HEOOXOMUMMOCTH IMepexoia Ha HoOBbIf, Dosiee copeplueHHbBIH
KOMITWIATOp. Bce BbIIIeyKa3aHHBIC KOMIIWIATOPHL IMOJJICPXMBAIOT CTaHIAPT
ANSI si3pika C++ ¥ B To Xe BpeMsl JODARISIIOT CBOM JIOMOJHHUTEIBHBIEC BO3-
voxcHocTH. Konmuisitoper ¢upMel Borland obnagaior ApyXecTBeHHOM HHTErpU-
POBaHHOI cpefoil 1 SRIAIOTCA ECTECTBEHHBIM Pa3sBHTHEM TIPEOBUIVIIIMX BepCHIil,
MO3TOMY IEPEXON Ha HOBHIC KOMITIISTOPH TOM Xe (hHUPMBI TPOXOIUT MeHee 6o-
JIE3HEHHO.

Cnenyer Takke OTMETHTB, YTO [1OCIEAHHE BEPCHH KOMITWISTOPOB COOEpXatr
MHTETPUPOBAHHYIO Cpely, paboTalol(ylo TOIbLKO IMOM YIpaBmeHueM Windows,
XOTS, KOHEYHO, ITO3BOJIIIOT CO3MaBaTh rporpaMmel ¥ i MS DOS, u mna
Windows.
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2 BBEOEHUE B f3bIK C

HEKOTOPBIE OCOBEHHOCTH H3bIKA C ¢

Bepcus C, Ha kotopoii 6azupyetcs a3bik C++, orBeuaet crannapry ANSL Te
BO3MOXKHOCTH s3bika Borland C++, kotopble ne ortBevarot craHmapry ANSL
B nanbHeieM OynyT oTMeuarbes.

[pexne uem nepeiTd K noApoOHOMY M3yYeHHMEO fizblka C, paccMOTpHM li€-
CKOJIBKO MPOCTHIX MpOrpaMM Ha sizbike C.

JKenarenbHO Bce NpHBOAMMBIE MpOrpaMMbl HAOpPaTh M BHITONHUTE HA KOM-
nerotepe. Ilpy koMmunapum I[IporpaMMbl  BBIIACTCA JBa pola coODLIEHHI
(Messages): coobenus 06 owmbkax (Errors) w nmpenynpexnenus (Warnings).
Ilpenynpexnenus He NPensTCTBYIOT AANbHEHILEMY BbLITIONHEHHIO [IPOrPaMMBbL.
Urobpl HEe 3arpoOMOKIaTh 3KpaH JUIIHUMM (Ha NEPBOM 3Tare) npemynpexie-
HUAMH, CREAYeT OTKIFOYHTEL COODIIEHMA O npelynpexneHuax. JIns 31oro Hy»HO
BBIMOAHHTE CACAYIOUYH) HOCAE0BATENLHOCTL JIEHCTBHIL: BhiOEpeM pasjen
Options B r1aBHOM MeHIO, a B CIyCKaromieMcsi MeHio Beibepem paspuen Compiler.
B ouepennom cryckatoreMcst MeHio BoibepeM onumio Messages. Boibepem sepx-
Huit imyHkT Menro Display. B oTkpbiBLIeMest 114anoroBoM okHe B paspenie Display
Warnings ycranoBum None. 3atem HaxMeM kHornky OK unm knasuury Enter.
B nanpHeiilieM Mbl BEpHEM 3TY ONMUMIO B HCXOHOE COCTOAHME.

OCHOBHbBIE NOHATHSA

[Tpu Hanucanum nporpaMm B si3bike C HCTIONB3YIOTCA CleAyIOUIHe MOHATHS:
andhaBurT,

KOHCTaHTBI,

MAECHTHQUKATOPHI,

KNIOYEBbIE CNOBA,

KOMMEHTapHH.

AndaBUTOM s3blKa Ha3bIBAETCH COBOKYNHOCTH CHMBONOB, HCIMOAB3YEMBIX
B A3BIKE.

OueHb Ba)XHO 3HATH W MOMHUTS, YTO A3bIK C paziuMyaer npomucHue ¥ CTPOY-
Hble OykBol. SI3bik C, Kak rOBOPST, SIBSETCA YYBCTBMTENBLHBIM K perucTpy (case
sensitive). B szeike C nmesa COLOR, Color u color onpenensirot Tpu pasnHyHbIX
UMEHM nepeMeHHbIX. [lpy Hamucanun nporpamm OynbTe BHUMATENbHH K WCTIONb-
30BAHHIO PETMCTPOB MPM HaN¥MCaHWM WMEH repeMeHHBIX. Y 100Hee BCero npu-
HATb HEKOTOpbIE COrAalleHMs OTHOCHUTENBHO HCTONL30BAHHWA MPONUCHBIX M
cTpoYHBIX OykB B upeHTHHMKaTOopax. Hanpumep, HMMeHa TMepeMEHHBIX

* " " " @
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Beenenume B Aabik C o

COMEPXAT TOMBKO CTPOYHbie OYKBBI (HIDKHMIA PerMCTp), KOHCTAHTH H MAKPOCH! -
IPOITUCHBIE OYKBBI (BepXHHIA perucTp) 4 T. 1.

B wumeHax [epeMeHHBEIX MOXHO HCIIONB30BAaTE CHMBOJ [MOMYEpPKHBaHHA.
OOBI"HO ¢ CUMBONA MOMYEPKUBAHUA HAYMHAKOTCS MMEHAa CHCTEMHBIX 3ape3ep-
BUPORAHHBIX MEPEeMEHHBIX M KOHCTaHT.

B 6ubmioreyHbIX (PYHKIMSAX TaKkKe 4HacTo HCIOIL3YIOTCH MMeHa, HayH-
HaKIIHECSt C 3TOr0 CMMBOJA. 3TO JIEfacTCs B MPEIONOXEHUH, YTO IMOJIb30Ba-
TeNH Bpsd oM OymyT NpUMEHSATh STOT CUMBOJ B KAa4eCcTBE [I€PBOrO CHMBOIIA.
CrapaifTech He MCIIOIbL30BaTh MMEH, HAYMHAIONMXCA € CHMBOJa IMOYepKMBa-
HHS, M BaM YyIacTcst M3bexaTh BO3MOXHBIX KOHQIUKTOB H B3aMMorlepecedeHUH
¢ MHOXECTBOM OHOMMOTEYHBIX MMCH.

HaentudukaTops! B A3BIKE IMPOrpaMMHMPOBAHUS UCIIONB3YIOTCS I 0003Ha-
yeHHS HMEH IMepeMeHHBIX, QYHKIIMIT M METOK, NMpPHUMEHSEMEBIX B IIpOrpaMMe.
N neHTHdUKaTOpoM MOXET OLITH MPOM3BOILHAS MOCIEIOBATE,IBHOCTD JIATHHCKIX
OYKB (MPOIMUCHBIX M CTPOYHBIX), LIMPP M CHMBOMA MOTYEPKUBAHMSA, KOTOpast
HayuMHaeTcsl ¢ OYKBbI WM CHMBOJA MomgdepKHBaHua. B skeike C uaeHTHMKaTop
MOXET COCTOATh M3 MPOM3BOILHOTO YMC/Ia CUMBOJIOB, OMHAKO JIBA WIEHTHUKA-
TOpa CHMTAIOTCS Pa3TMYHBIMM, €CIH Y HMX pa3idyalorcs nepsble 32 cHMBOIA.
B siseike C++ 3T0 orpaHHYEHUE CHSTO.

B spikax C u C++ HekoTOphle HICHTHQHKATOPH YIIOTPeONAIOTCH KaK CIy-
;KeOHble cioBa (keywords), KOTOpble MMEIOT CIIELIMATbHOS 3HaYeHMe LTs1 KOMITH-
nsropa. X ynotpebiieHue cTporo olipefiejieHO, M 3TH CJIOBa HE MOIYT MCIIOJb-
30Bathes MHave. KmoueBsiMu ciioBamu cranmapta ANSI saeika C aaistiiorest:

auto double int struct
break else long switch
case enum register typedef-
char extern return union
const float short unsigned
continue for signed void
default goto sizeof volatile
do if static while

KaiCTeIil KOMITHIATOP MOXET YBeIMYHBATL KOJTHYECTBO KIIOYEBLIX CJIOB, TaK KaK
KOMITW/ISTTOP YYWTBIBAET TOIOTHHTEIbHBIE BOIMOXHOCTH TOIO TUIIA KOMITBIOTEPOB,
15 KOTopbIX OH co3jaH. Hanmpinvep, kommtismop Borland C++ 3.1 goGasmnsier K
KTHOYEBBIM CJIOBAM CTaHIapTa s3eiKa C JONOMHKTEIbHLIE C0BA, IMpeaAHA3HAYCHHbBIE
Uit paboThl ¢ MAaMSTBLIO M perucTpaMi IMpotieccopoB cemeiictsa Intel, a Takke ro-
3BOMSIONIMX UCIIONB30BaTh IPEePbBAHHA U PparMeHThI ITPOfpaMM Ha JIPYTOM SI3bIKeE.
DT JOMOTHUTEILHBIC KITO4EBLIE CIIOBA MPUBEACHB! HIDKC:

asm _asm __asm cdecl
_cdecl __cdecl _cs __cs
_ds __ds _es __es
_export __export far _far )
_ far _fastcall __fastcall huge
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_huge __huge interrupt _interrupt
__interrupt _loadds ___loadds near
_nhear __near pascal _pascal
___pascal _saveregs ___saveregs _seg
__seg _S8 __8S

A3pik C++ B nonosHeHHe K KIHOYEBBIM clioBaM sizbika C nobasnsieT euie He-
CKOJIBKO:

asm catch class friend inline new
operator private protected  public template this
throw try virtual

HacTb ciMBOIOB s13bIK C paccMaTpyBaeT Kak po0desbHble CHMBOJIBL JTO HE TOJIBKO
cumBOJ npobena © ¢, HO W CHMBOJIbI FaOy/ALMM, CHMBOJIBI NEPEBO/A CTPOKH (HOBOI
CTPOKH), BO3BpaTa KapeTKkH, CHMBOJ] [IEPEBOIa CTPaHHLbl (HOBOH CTPaHULILL).

KommeHTapuii - 310 4acTh Fporpammbl, KOTOpas UrHOPUpYETCH KOMITHIA-
TOPOM M CIYXHT ILis yaobo4uMTaeMOCTH MCXOMHOIO TeKcTa nporpamMmel. B mpo-
liecce KOMITMIALMM KOMMEHTApUH 3aMeHseTcs NpobesioM; CAENOBATENbHO, KOM-
MEHTApUH MOXeT pacriojiaraTecsi B JIHOOOM MecTe MporpaMmel, e JOITYCTHMO
ucnosis3oBanue npodesna. Kommenrapuem B sispike C sipnsiercs mobas rocseno-
BaTeNIbHOCTH CHMBOJIOB, 3aKJIFOYCHHAs MEXIY napamu cumBosioB /* u */. B cran-
napre s3pika C 3anpenieHsl BIOKEHHBIE KOMMEHTapHH, XOTS BO MHOTHX pea/ii3a-
LMAX KOMIMWIATOPOB, B 4acTHOCTH B Borland C++, BnoxeHHblE KOMMEHTapHH
paszpewseHel. B s3sike C++ MosiBUICA ellleé OOWH BUI KOMMEHTapUEB: TaK Hasbl-
BaeMBblil OMHOCTPOYHBIH KOMMEHTapuii. Bce cUMBONEBL, pacrionaratonmecs 3a fa-
poi cUMBOIOB // 1 10 KOHLIA CTPOKH, paccMaTpUBalOTCs kak komMeHTapuii. Kom-
nuIsTop sA3blka C, BctpoeHHbIN B cucTemy Borland C++, no3BondeT ucnoss3oBath
KoMMeHTapuii B ctune C++ B rporpaMmax Ha si3bike C.

O KOHcTaHTax, KOTOpble MOIYT UCTONBL30BATLECS MPH HAMHCAHWH MPOrPaMMsl
Ha si3blke C, MBI IOFOBOPHM T103KE.

PaccMOTpHM HeCKOJIBKO NpOCTeHMX pUMEpoB nporpamMm Ha sisbike C, a 3a-
TEM BEpPHEMCSt K CHCTEMAaTHYECKOMY H3YUYeHHIO A3bIKa.

JABE NPOCTLIE NPOrPAMMBI

BeizoBem cuctemy Borland C++ u BBeileM B pexxume pemaKTHpOBaHMA clie-
LYHOLIYIO TIPOFpaMMmy:

# include <stdio.h>
/* Tpumep 1. */
main()

int year, month;
year = 1996;

printf("Cenuvac %d roa\n", year);
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BregetHue B aspik C o

Korja BBl BBejieTe 3Ty MporpaMmy, Haxmute Krapuury F10, arober nepeiitn
K FaBHOMY MeHI0. OTKOMITWIMPYITe M BBIIOJHHTE IMpOrpaMMy, BLIOpaB OITIHIO
RUN B mrasHoMm meHio u ormio mogmeHio RUN (wm vaxaure CTRL-F9).
Cuctema Borland C++ otkoMmwivpyer nporpaMmy, HMOAKTIOYUT HEOOXOLUMEIE
oubmMoTeyHble (PYHKUMH U BBITOIHMT ee. Koria HauHeTcs npoliecc KOMITWIS-
IIMH, OTKPOETCS OKHO, MO3BOJSIOLIEE CICIUTh 3a [POLIECCOM KOMITHIISLIMM,
Koria KOMIMIALNS 3aKOHYWTCS, 3TO OKHO IIPONA/eT ¥ Ha 3KpaHe BBICBETHTCS
cTpoka "Ceifyac 1996 rox™.

Cpazy nocnie 9TOro Ha 3KpaH BO3BPATUTCH OKHO PEIaKTHPOBAHMS CHCTEMBI
Borland C++. Eciu BBl XOTUTE CHOBa YBUJETH BKpaH ¢ pe3yNbTaToM paboThl
riporpaMMel, HaxmuTe Kiapumu ALT-F5.

Terteps HeTATBHO PacCMOTPHM HAINY ITEPBYIO MPOTPaMMY.

[lepBas cTpoka:

#include <stdio.h>

OHa coo0illaeT KOMITIWIATOPY 0 HEOOXOAMMOCTH MOAKTIONHTE (alin stdio.h.
3roT ¢aitn comepxuT UHGOPMALIMIO, HCOGXOTUMYIO I8 IPaBWIBHOIO BHIIION-
HeHHA GyHKIMt 6UOIMOTeKM cTaHIapTHOrO BBOja/BhIBOia s3bika C. Szwixk C
npeIycMaTpHBacT HCIOJB30BaHMe HEKOToporo 4Hucia ¢ailloB Takoro THIla, KO-
TOpbIC Ha3bBalOTCA 3arofioBouHbiMH aitnamu (header files). B paitie stdio.h
HaxomuTes MHGpopMallus o cTaHIapTHOM GYHKIMK BbiBoa printf(), KoTOpyio Mbl
MCITOMb30BATH.

Bropast cTpoka:

/* lpuwvep 1. */

SARIICTCH KOMMEHTApHEM.

ITpu BHUMAaTEIEHOM pacCMOTPEHMUM ITpOrpaMMbl 3aMETHM, YTO MEXTY 5-it U
6-if cTpoKaMHi HaxoauTes nyctast ¢Tpoka. [TycTee ¢TpokH B s3kiKe C He 0Ka3bl-
BalOT HHKAKOro BIMAHMA M MOINT OBITh BCTARIEHBI U yIoOOYHTAaeMOCTH Ipo-
rpaMMBbl,

Cripoka

main()

onpejgensgerT MMa ¢yHKuuu. Jlrobas nmporpaMma Ha s3bike C cOCTOMUT M3 OIHOM
ILTH HECKONBKUX (yHKImiL. BbimomHeHue mnporpaMmbl HaYHHAETCS C BBI3OBA
dynxuuy main(). TMoaromy Kaxaas nporpamMMa Ha sisbike C 107DKHa comepXath
¢hyHKIMIO main().

Creayiomras cTpoka,

{

COACPXHT OTKPBIBAIOLIYH (UTrypHYIo ckobKy (brace), 0bosHayawIlyi0 Hayalo
Tena pyHkitmd mainf). OurypHele ckobku B sizbike C Beerma HCTONBL3YIOTCS Ma-
paMH (OTKPBIBAIOLIAA M 3aKpBIBAIOIIAN). 3aKPHIBAOLIVIO CKOOKY MBI €1I[€ BCTpe-
THM B Halliei mporpamme.

Crpoka

int year, month ;
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obwasnsier (declare) nepemenHylo, Ha3biBaeMylo year. M coobllaeT KOMIUIATOPY,
YTO 3Ta nepemMeHHas uenas. B a3bike C Bce nepemeHHbie N0/kHbE ObiTh 00bsABNE-
Hbl Npexae, yem oHu OynyT vcnonbiosasbl. [Ipoliecc 0ObLABNEHUS NepeMeHHbIX
Bk/tovaeT B cebs onpeneneHue umenM (uneHTH(Mkatopa) nepemeHHBIX (year,
month) 1 yka3anue Tuna nepeMeHHbIX (int).

Crpoka

year = 1996,

SIBJISIETCA ONEepaTopoM MpUCBauBaHUs. B 9Toii cTpoke nepeMeHoit ¢ UMEHEM year
npucBavBaeTcs 3HaueHue 1996. 3ametum, uto B A3bike C Hcnone3yercs NpocTo
3HaK paBeHCTBa B onepatope npHcsauBanus. Bee onepatopel B s3pike C 3akaHum-
BalOTCsl CHMBOJIOM “TOYKa C 3ansTOI”.

Crtpoka

prntl(’ Cenuac %d roa\n”, year),

SIBNISIETCA BBI30BOM cTaHmapTHOM ¢yHkimu printf(), koTopasi BHBOIMT HAa IKpaH
HEKOTOPY10 HuopmMauuio. JTa CTPOKa COCTOMT W3 OBYX HacTel: WMeHH (JyHKLIMH
printf() u aBYX ee aprymenTtoB "Ceifuac %d rog\n" W year, pasnefieHHBIX 3aNATOA.
B s3bike C Het BCTpoeHHBIX PyHKUUit BBoma/BeiBoia. Ho Gubnuoteky s3bika C H
Borland C++ conepiar MHONO Ione3HblX W ymoOHBIX (YHKIMI BBoIa/BRIBOJIA.
Dyukuusa printf(), koropyto Mbl UCHIONBE30BANIH, ABAAETCA YHUBEPCANBHOH (YyHK-
uMeit opMaTHOro BEIBOJIA.

Jlns BeizoBa PyHKLUMH HYXKHO Hanucath UMs QYHKLMH M B ckobkax ykasaTb
HeobXoauMble QakTuueckue aprymeHTHl. IlepBolil aprymenTt ¢yakumum printf() -
9TO cTpoKka B KaBelukax "Celyac %d rom\n", KoTOpYrO WHOrAa HA3BIBAIOT YIIPAB-
nsroweil cTpokoii (control string). 3Ta cTpoka MOXKET COIEPHaTh jitobble CHMBOJIEL
UK cneuM@pukauim Gopmara, HauHHaOLIKeCs ¢ ciMBOa '%'. OBBIYHbIE CUMBOJIBL
IPOCTO OTODPAXKAKOTCA Ha FKpaH B TOM NOPsJIKE, B KOTOPOM OHH CIIEMYIOT.

Crnemdukanms Gopmarta, HayYKWHAIOLIAACA ¢ cMBoNa '%', yka3biBaeT Gopmar,
B KOTOpOM OyjieT BBHIBOAMTLCSH 3HaueHHe NepeMeHHO year, sBjstoleiics BTOPHM
aprymentoM ¢yukimu printf(). Crneundukanus %d ykaseiBaet, 4To 6ynet BBEIBO-
LIUTCA LieJioe Yuco B gecaTHuHoi 3anucy. KomOuuaima cumBonos "\n' coobriaer
¢yuxkumu printf() 0 HeoGxoAUMOCTH fepexona Ha HOBYIO CTPOKY. ITOT CHMBOJ
Ha3bIBa€TCsl CUMBOJIOM HOBO#M cTpokH (newline).

[Tocnennsas cTpoka NporpamMmet:

}

COJIEPKHUT 3aKphiBalOLLyl0 QUIypHYH ckobky. Ona obo3Hauaer koHell QyHKLHMH
main().

Ecnu npu Habope nporpammbl Bbl He [OIMYCTHIIM ONEYATOK, TO Bbl NOITYYUTE
pe3y/ibTaT, 0 KOTOPOM HANUCAHO Bhille. Ecnu, KpoMe TOro, Bb OTKJIKOYKIN Bhia-
4y NpeaynpexaeHui Tak, kak 3To ONHCaHO B Hauale [J1aBbl, TO HHKAKHX coobille-
HHi} BaM He OyIeT BbliaHo.

[Tonpobyem HamepenHo BBeCTH OLIMOKY B Haury nporpammy. Hanpumep, He
MOCTaBUB OJIHY M3 Touek ¢ 3andatoil. [Tonpobyem ele pa3 BHINOMHHTE yiKe He-
npaBuibHY10 nporpammy. Hammvem kombunaumto knasuwn Ctrl-F9. [lpu xom-
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ITWISLMK ITporpaMmMel Oyner obHapyXeHa olmbka, KoTopast OyfeT MojceeyeHa B
okHe coobureHHit (message window). IlpudyeM B okHe coobieHuii oimbdka 6y-
1eT MmojcBeycHa Golce SIPKOIl CTPOKOI, a B OKHE pelakTHpOBaHUA Kypcop ycTa-
HARIMBAETCS B TOM MECTE NMpOrpaMMbl, riae KoMmmusitop cucteMmsl Borland C++
obHapyxun ommbky. Ha camom fene Kypcop 6yneT HAXOIWUTHCS B CIeMyoei
CTPOKE, YTO OBIBAET BCElNla, KOFAa KOMITIWWISTOP He HAaXOOUT TOYKH ¢ 3alATOilL

OpHMM U3 HauboIbIIMX Y/I06CTB MHTEIPHPOBAHHOM Cpejibl ARISETCS TO, YTO
B MHTCPAKTHBHOM pEXHME [10JIL30BaTENlb MOXET OOHAapyXHTh M HCIIPaBUTH
ouroKy. s nepexoma k ciemywoineil owmdke HYXHO Habparb KOMOMHALIMIO
knaeupr ALT-FS8.

Haxap kombunaimio knasumr ALT-F7, moXHo fepeifTu K mnpenbioylieit
ommbke. Haxaruem kmaBuiny Enter MOXHO aKTHBH3MPOBATH OKHO pelaKTH-
pPOBAHMS M MCIIPABUTh BHIIEIEHHYIO KYPCOPOM ONIMOKY.

Hammue onmbok (errors) He MO3BONIAET BHIMOJHWTE IMporpammy. Heobxo-
JAUMO HCIPaBUTh HalIeHHBIE OUIMOKM M CHOBA KOMITIWIMPOBATh IPOTrpaMMy.
OnHako, Iaxe eclii B IporpaMMe HET CHHTaKCHYeCKHX OILUHGOK, HEKOTOphIE CH-
Tyalldd MOTYT BBI3BATH IMONO3peHHe Yy Komimwistopa. Korma Borland CH+
BCTpeYaeTcss ¢ OJIHOH M3 TakKMX CHTYallMii, TO [e4aTaeTcs [pelylpexIeHue
(warning). ITonn3oBaTeNs MODKEH NMPOAHATH3MPOBATh YKAZAHHYIO CHTYaUMIO H
NPHHATE COOTBETCTRYIOLIEE pelueHe.

Hanpunep, 6el1a 00bsiRNIeHa NnepeMerHass month, Ho oHa He ObBLUIa UCIIONL-
3oBaHa B riporpamme. [IpemymnpexaeHde o6 3TOM TODKHO OBITh CHENAHO CHCTE-
voit Borland C++. OHako BCMOMHMM, YTO TIPH YCTAHOBKE OIMLIMIA LT peXxuMa
KOMIMWISILIMKY COOTBETCTRYIOIMIT 610K ObL1 oTKmoyen. Hammiume mnpemyripexie-
HUiT He SIRTsieTCs MpersITCTBHEM VIS BBITIOMHEHUS TPOIrPaMMBL

PaccMmoTpyM BTOpOIt TipHMep, B KOTOpOM OyneT peaTH3OBLIBATECS BBOJ JaH-
HBIX ¢ K1apuaryphl. g groro OypeT Mcnonb3oBaThesd OMONMOTCYHAS (DYHKLMA
scanf{), KoTopast 1103BOJsieT MOJIB30BATENIO BBOIUT, HHQOPMALMIO ¢ KJIaBUATYDBI
BO BpeMA BbIIIOJIHEHUS IMTPOrpaMMBbl.

#include <stdio.h>
/* Ipumep 2.
BriuMcneHHe ITHHEL OKPYXHOCTH */
main()
{
int radius;
float length;
printf{” Beemure 3HayeHMe paguyca\n");
scanf{"%qd", &radius);
length = 3.1415 * 2 * radius;

printf{" Pazmyc - %d \n pnuna - %0\n,
radius, lehgth);
}

B sToit nporpaMMe mo cpaBHEHHIO ¢ NpEABIAYIIEH UCIOIb30BAHO HECKOIb-
KO BAXHBIX HOBIIIECTB.
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Bo-nepeuix, OOBARICHBI IBC [epeMEHHEIE IBYX pa3HbIX TUIMOB: radius - THUIA
tiesmoe (int); length - Tuna c ruiasarouteit 3amsroit (float), conepxatiyio apod-
HYIO YacThb.

Bo-Bropeix, ucmonb3yercsi dyHkiMA scanf() 1A BBOAA € KJIaBUAaTYPhl 3HAYC-
HUA paauyca okpyxHocTu. [Teperiit aprymenT dyukimu scanf() "%d" ykaseigaer,
4yTO OyaeT BBOIMTHLCS LEJOE JAECSTUYHOE yHcio. BToOpoil apryMeHT - MMs Iepe-
MEHHOM, KOoTopoil OyaeT npHcBoeHO BReacHHOe 3HayeHue. Cumeox & (amrep-
cana, ampersand) nepell UMeHeM mnepeMcHHOIT radius HeOOXOIMM VIS MpaBHIb-
HOit paboTel ¢yukuMu scanf(). bonee mnogpobHo HeoOXxOIMMOCTH MC-
NOML30BAHUSA CUMBOIa & Tfepej MMeHeM nepeMeHHoH Gyner obcyXi1aThcs B
NanbHeeM.

ObparM BHUMaHME Ha TO, YTO B CJIeAywolleif cTpoKe Lenble yucia 2 M ra-
dius yMHOXAIOTCA Ha YMCIO ¢ ILTaBaiollleit sansroit 3.1415 U pesyasTaT npuc-
BaMBaeTCH MepeMeHHOI Tra float, B ormiriue oT MHOMMX IpYTHX SI3BIKOB, $3bIK
C noryckaeT HCNOIb30BaHKHE B BBIPAKEHUSX TMEpeMEHHBIX pa3HeX TunoB. s
BRIBOAA pe3yJIbTaToB npuneHsaeTcst yHKimA printf(). ITpu ynorpebieHun B nep-
BOif mporpamme ¢yHKiMA printf{) cojepxana npd BeI3oBe 2 aprymMcHTa, a BO
BTOpOM npuMepe - 4 aprymenTa. Crewsidiikarop dopmara %f ucnoapayercs s
rmeyaTH 3HayeHHs nepeMeHHoit length tuna float.

B paccMOTpeHHOM rMpHMepe JUIMHA OKPYXHOCTH BBIUMCASACTCH TOIBKO JUIA
LelbX patHycoB. MOXHO H3MeHHUTL 3TY MporpaMMy Tak, YToOOB! OHa BLIYUCILIA
JUTHHY OKPYAHOCTH LIS JOOBIX paIiyCcOB M BRIMUCIISUIA, KPOME 3TOIO, ILTOLUA (b
Kpyra.

#include <stdio h>

/* Tpuvep 3.

BriyucneHue JUTMHBL OKPVKHOCTH M ILTOIaIl Kpyra */
main()

{
float radius, length, area;

printf{"BeeuTe 3HaueHWe paiuyca:\n™);
scanf("%f", &radius);
length= 3.1415 * 2 * radius:
area= 3.1413 * radius*radius:
prntf("Paanyc=%f. w1MHa oxpyxuocTH=%f. Iiowaib kpyra=%f\n",
radius, lehgth, area):
}

B stoit nporpamMue TN nepeMeHuoil radius uameHeH Ha float, cooTBeT-
CTBEHHO H3MEHEHH crielMpuKaTopsl (opMara BBOJa M BHIBOJA MEpeMEHHOI
radius B yHKumsx scanf() u printfi().

HEMHOTO O ®YHKLUMAX A3bIKA C

ITpuHIMIIBL MPOrPaMMUPOBAHHMA Ha si3bike C OCHOBaHBI Ha MOHSATHH (YHK-
M. QyHKIMS - 9TO CAMOCTOSITE/IbHAS €IMHHLIA TporpaMMbl, cO3jaHHas U
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petleHus KOHKpeTHOH 3amauyn. PyHkwin B asbike O urpaer Ty e pojib, 4TO M
noanporpaMmMbl WK NpoLEayphl B IPYIrHX A3bIkax.

Kaxnas Qyuxums sasetka C umeeT wMs M crivcok aprymeHTos. [lo cormaiue-
HUIO, NPUHATOMY B A3bike C, npu 3anucu uMeHH (HYKLHH 1OCE HEro CTaBsTCS
Kpyriable ckobku (parentheses). 3To cornallieHye No3BOMSAET JIETKO OT/IMYATH HMe-
Ha TIEPEMEHHBIX OT UMeH (QYHKLIHI.

PaccMoTpuM MOAenbHbI NPHUMEP NPOrpaMmel, B KOTOpo# KpoMe (yHKIIMH
main() conepxurcs eie TpH QyHKLHH.

F#include <stdioh>

/* [Mpuvep 4. [Mpumep oporpaMyel ¢ dryugnusyu */

main() /* TCaasaast HyHKIHS 4
{ /* Hawaao reaa dynrumm 4
function1(); /* BH30B NCPROH (PYHKIMM W
function2(); /* BH30OB BTOPOH QYUKIHH /
function3(); /* BEI30OR TpeTheU (hyHKIHU 4
) /" Koneny TeAa (qoyHKIHWH main() t

function () /* Hawaao onpeacaeHus nepsoi hyHenunmn */

{ /* HagaAo Teaa nepBod (HyIKIHE /
prntf("Bei3Barn nepryo QyHrmao\n");
} /* Koner read ueppou (hy HKIHH "/

funclion2() /' Hauaao onpeaesesus Bropod (hyHkuus */

{ /* Hauano Teaa propoit (hyHKIHH o/
printi("BLizBaAl propyio drynkmpno\n’};

} /* KoHel TeAa BTOPOH (HyHKIIHE /

function3|) /' Hayaao onpeaeaciims TpeTbed (hyHKusn®/

{ /" Hauaio Teaa rperned (DYHEIER 4
printf{"Bel3Baru TpeTEO hyHKIIo\n');

} /* Komnery Teaa TpeTbeil iy AKIHE /

3neck 4 ynkumn: main(), functionl(), function2(), function3(). Ou Gyuxumu
HEe MMEROT aprymeHToB. B panbueiiiem OyzneT pacckaszaHo, KaK MOMXHO CO37aTh
GyHKLHM, KOTOpBlE UMEKT apryMeHTbl. ApryMeHThl QYHKIMH - 9TO BeJIMYMHBI,
KoTOpele nepezaloTcst (yHKLMH BO BpeMs ee BbI30Ba. MEl yie cTaikuBajiuch ¢
QYHKIMAMH, UMEHOLMMU apryMeHThl, NpH ucrofib3oBanuy QyHkimi printf() u
scanf(). Cosmaaum cporo QyHKUMIO, HWMeROLLYHO apryMeHTs. [lyctk 310 Oynmer
(GyHKUMSA, KOTOpas BEIYUCISET ANUHY OKPYIKHOCTH W BHIBOJIMT BBIYMCIIEHHOE 3Ha-
YeHHe Ha IKpaH.

#inclode <sidio h>

/* Tipunep 5 [porpavma, HCHOAR3Y10MLasL QYHKUMIO ¢ apryMesion,
BLIYMCACITHC AL OKPYMITOCTi */

void length(iloat radius); /* O6uaeacume dyaknuu length(). ee npororan */
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mam() '

float radius;

radius=3;

length(radms), /* seizoB GyHKIMM length() */
scanf(" %f". &radius),

H
void length (float r) /* Onucanue dysximm length() */

{

printf("J1nuHa okpyxHocTH pammyca %f pasna %f\n",

r. 3.1415%2%),
}

HanHada nporpamMma cOCTOMT M3 OBYX (QyHKUMM: GyHKUMH mam() 1 ¢GyHK-
un length(). ITocne koMMeHTapus ¢ HasBaHWEM NporpaMMbl CJienyeT OObsIBIIE-
Hue ¢yukiuu lehgth(). Tlo npaBunam, npuHsTeiM B ssbike C, KaXIplii HICH-
TUUKATOp, B TOM YHcae U UMs (YHKLUMM, JoJokeH ObiTh OOBSIBIEH OO0 €ro Mc-
[OJIL30BAHUSI B Nporpamme. 3arofoBoK (HYHKIIMH, 3aKaHYMBAOLIMIICH TOUKOH C
3anMATOH Ha3blBaeTCs NMPOTOTUITOM (DYHKLIMH U sIBIISIETCS OOBABNEHUEM (DYHKIIHH.
IMocne ¢urypHoit ckobku, 3akanuupatoieil reno dyHkuuy main(), cnexyer onu-
canue Gyuxiiy length().

Onucanne Qynkuuu length() cocTouT M3 MMeHH (YHKIMH, 38 KOTOPLIM B
KPYIIBIX CKOOKax cneayeT aprymedT (GVHKIMH ¢ yKazaHueMm ero Tumna (QyHKiun
asbika C MOryT MMeTh HECKONBKO apryMeHTOB). ApIyMEHTBI, CTOSIL{HE B 3ar0-
JoBke (QYHKUWHM, HasbiBaloTcs (GOpMATbHEIMU napamerpaMul GYHKIMH. 3a 3aro-
JOBKOM (QYHKLMH criefyeT Teno QYHKINH, 3aKTH0YeHHOe B ONepaTOpHHe CKOOKHU
{ }, cocrositiee u3 oagHoro oneparopa. KOHKpeTHOE 3HaUYeHHME apryMeHT [oJy4yaeT
npy BesoBe GyHKuuM length() B dyHkuMd main(). AprymMeHTt, CTOsIHil B
omeparope Bbei3oBa (HYHKIMH, HaseBaeTcs (akrudeckum mnapamerpom. Crenyer
MOMHHUTBL, YTO NpH BbI30BEe (QYHKUMM TUN (HaKTUYECKOro IlapameTpa IOJUKEH
COBITAIATH C THNOM (GOPMAILHOrO NapameTpa.

KunroueBoe ¢j10so void B 3arofnoke (wHKIIMU TOBOPUT O TOM, 4TO (DyHKLIHS
He BO3BpalllacT HUKAKoro sHaveHusi. He meHee BaxHO, yTOOBl (h)YHKIMSI MOITa
BO3BBpaTUTL Kakue-nnbo saueHus. B sizpike C QYHKUMSA MOXET BO3BpAILATEL 3HA-
YeHHUE B BRI3BIBAIOLIYIO NPOrpaMMy NOCPEICTBOM oneparopa return.

B crapoit Bepcuu sizpika C nporotin (QyHKUMH He moKeH Obll 0OBbsIB-
JIATBCS, YTO CO3IABANIO HEONpPeneNeHHOCTh OTHOCHTEBHOCTH NPAaBIUIBHOCTH HC-
MOJNL30BaHUS KonuyecTBa napamerpos GyHkimu v ux tina. Crapgapr ANSI C
TpedyeT 00s13aTe/IbHOTO MCNOJIB30BAHUA NPOTOTHIIA, €CNIM, KOHEYHO, ONHCaHHE
byukuuu He uaer paHbelie ee Bpizoba. f3pik C++ ewe Gonee crporo Tpebyer
Hcnonk3oBaHus npototunioB ¢GyHKIMKM. B HoBOM craHgapre QwHKUHA NOJ-
HOCTBIO OIPENENIAETCS He TONBKO MO €€ UMEHM, HO M 10 KOJIMYeCTBY HapameTpoB
W uX Tiny. Ilpy 310M NpH 0OBsIBIEHWH QYHKLIMH, T. €. NpPH HanUcaHuH INpoTo-
THNa, umeHa QOPMAIBHBIX MapaMeTpoB HE WCMOMB3YIOTCH W HE paccMar-
PUBAIOTCS KOMIM/BITOPOM M MX MOXHO ONYCTHTb.
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[Nporotun yHKIMK MOXHO HCNONL30BATH TAK:
floalt lunc(int n Heat © long double 1d)

HIH TdK:

Hloal lunciinl. Hoat long double )

ObbABNEHHE ()YHKLIMM MOXET BCTPeHaTecf B MPOrpaMMe HECKONBbKO pa3.
BaHO TOJIBKO, 4TOObI NPOTOTHIIBI QyHKLMI He OTIHYAIKCH PYT OT ApYra

Jl1st npuMepa paccMOTpHM BapMaHT NpPOIpaMMbl, KOTOpas nedaraer MNHHY
OKPYKHOCTH, HCNIONB3Ys ApYyroii Bapuant ynkumu length(), Bo3sparatoieii 3Ha-
yeHHE.

#mnclude <stdio >
/* Tlpumep b TporpaMMa HCNCABIYIOIAA YHKIHIO C apryMeHToM M

BO3BPAIIAIONICC 3MAUCITHC AAMBB OKPYXHOCTH */
tfloat length(lloal radius). /° OGpaeacuue dyixkinmun length(). ee nporoTa

OTARYACTCS OT [IPCALIAYIIICTO HpHMepa THIIOM

BOBpANaeMOrD 3HaYCHHS "/

main()

{
float radius,
1acdius =5

prntf("AAMHa OKpyAHOCTH papRryca %f pasHa %I\n
r. length(radius)) /" suiios vaknuu length() °/
scanf("%t". &radius)

}
float length (Mloat r) /° Ourcanune dryueigm lenglh() =/

retuin 31415 ° 2
}

B atom npumepe (yHxuus length() BosBpamaer 3nauenue 3.1415 * 2 * r
C HCMOAB30BaHHEM oneparopa return.
Ocnopuast Gopma onucannst GyHKLUY B s3bike C UMeeT cnefyronmii BUI;

<IHII BO3BPAIERECMOro 3na4eiiisa> <umMs (PYHKIMH > {CIHCOK NapaMeTpoB)

{

J/rean QyBpRLWR

IBA NPOCTHIX ONEPATOPA: IF U FOR

Ipononxas obumit 0630p a3eika C, a Taxke Ans Toro, YTobbl ObUIM NOHATHBL
NoC/eMyroIHe NpUMEpbi. paccMoTpuMm aBa onepatopa s3bika C, if u for,
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B cliy¥ae ux rmnpocteifiiero Mcrois3oBaHud. bonee noapodHo o6 3tHX ofle-
paTopax Oynmer pacckalzaHo B JalTbHeilieM.

ITpocTeitwas dopma oneparopa if meeT cremyounit Byum:

if (ycnoeMe) oneparop;

Ycnoeye - 310 JIOrMYeckoe BLIPAXKCHHE, KQTOpOe MPMHUMAET 3HaveHue Jinbo
“HCTMHHO”, G0 “noxto”. B mbke C “HeTvHHO” - 3TO HEHYNEBasg Be/TMYMHA,
“JIOXHO™ ~ HYITb.

Onepatop

1f (0<1) printf{"0 meHbILE 17);

BLIBOJIMT Ha 3KkpaH coobieHue: “0 MeHblne 17,
Onepatop
if (0>1) printf{"0 Go:ibLue 1");

HE BBIBOIIUT Ha 3xp@d HHKAKOro COODIIEHMs, TaK KakK 3Ha4deHHE BbIPAKEHUS
(0>1) noxwuo (0) u oneparop, ClemyoUIMit 3a YCIIOBUEM, He BBIMOAHAeTCH. Ta-
KUM 0bpasom, oneparop, CAENYIOLIHIT 3a yCAOBHEM, BBINOJHAETCS JIMIIB TOLMA,
KOraa Bblpﬂ.}l{ﬂHHE, CTOsIUEe B YCIIOBHH, INMPpUHHUMAaCT 3HaYCHHE HCTHHA.

3aMeTuM, Y10 OTHOLEeHHE "paBHO” B A3bike C 3arnuchiBaeTcsl IBYMSI 3HAKa-
MU paBeHCTBRa "==",

Onepatop

if (0==1) printf{("0 paBuo 17);
HE BBIBOIMT Ha BKpaH HUKAKOIo cooOlleHMs, TaKk KaK 3Ha4Ye€HHe BBIPaXKEHMS
(0==1) noxwno (0).

Crenyronmii BaxHelit onepaTop - 9TO onepaTop LUMKia for.

Dopmar oneparopa for:

for(1tHMIManu3aLms; yeosHe; H3MEHEHKE) OTIEpaTop ;
3neck:

. HHHITHATH3AlMA - HCNOIL3YeTCH LT YVCTaHOBKH HadYalLHOIO 3Ha4yeHHA IIa-
paMeTpa HMKa;

¢  YCIIOBMe - BHIpAXEHHWE, 3HAYCHWE KOTOPOIO [MPOBEPSICTCsi MPH BBUIOTHEHHMN
KaXioro wara uukia. LMK BBUTOMHSETCS, MOKa 3HaYeHWE 3TOr0 BalpaXe-
HUA MCTUHHO (HCHYJICBOE);

¢ HM3MCHeHME - BhIpaXeHME, H3MEHALIleE NnapaMeTp LIMKIa.

Hanpumep, cnemyiomas nporpasMma BBIBOIMT Ha 3KpaH umciia oT 10 10 1
(oGpaTHBIit cyeT).
#inchade <stdio.h>
/* Npumep 7. */
main ()
{
int 1;
for(i=10; i>0; i--) printf{("%d\n", i);
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printf{("Crapti\n");

Kak ByUIHO M3 lipMMepa, MapaMeTp LMKIa i cHayala yCTaHaBIMBacTCsl paB-
HeiM 10. B Havale Kaxznoro mmara nMkiIa rnposepsiercsl ycnosue i > 0. Ecnm
yclioBME MCTHMHHO, TO Ha 23KpaH ¢yHkuueil printf() OyleT BhIBeleHO Tekyllee
syayeHue 1. JIpa MuHYca B riocneHelt yacT 3aro/iopka LIMKIa YKa3pBalOT Ha TO,
4TO MapaMeTp LMKJIA JOoKeH ObITh yMeHpleH Ha enuHuLly. Korpma sHadenwue i
CTAHET PaBHBIM HYJIIO, YCJIOBME NMPUHMMAET 3HayeHHe “HYJIb” W LMKI IpeKpa-
nraetesl. [lociie olepatopa IMK/Ia BBHIMOTHSETCH CISAYIOmMIA 3a HUM Orleparop,
BLIBOMIALIMH Ha 9KpaH BHpaxeHHe " ",

OmHum M3 SoMBIIMX HOCTOMHCTB si3biKa C sIR/IsieTCSl €ro CTPYKTYPHpOBaH-
HOCTB, IO3BONAIONIAS CO3JaBaTh OJI0KK oreparopos. Kaxapilt 650K TpakTyeTcs
KaK JIOrHYeCKH CBA3aHHadA I[TOCIICIOBATCIIbHOCTE OIEpaTopoB, HaXOIAIMXCS
MEXIY OTKpBIBaONieil M 3akpeiBarolleil ckobkoil. Takywo mocnenoBaTeNbHOCTD
OIeparopoB TIPUHATO HA3BIBATH COCTABHBIM orepatopoM. biok (cocraBHoit
OIIEPaToOp) paccMaTpUBaeTCs Kak oiuH oreparop. [IpuMep 610Ka puBeneH Hu-
e

if (i>10) {
printf{” CHHIIIKOM MHOIO™);
i=i/2;

}

TOYKA C 3ANATON, CKOEKM U KOMMEHTAPHM

B si3pike C To4Ka ¢ 3ansTolt obo3HayaeT KoHell oneparopa. Takuns obpaszoM,
KaiUIBIH  OTAeNbHBI oneparop JOKeH 3aKaHYMBATRCH TOYKOM C  3arsroil.
B sapike C 6ok (cocTaBHOIT ormepatop) - 3To Habop JIOTHYECKH CBSA3aHHBIX
OlepaTopoOB, HAXOISN{UXCA MEXUTY OTKpBIBAIOmiCi W 3aKkpbBaronieil GUrypHeIMH
ckobkaMH (orneparopHeIMKM cKoOKamit). Ecnu Bbl paccMarpuBacTe OMOK Kak Ha-
Oop oneparopos, To 3a OIO0KOM TOUKA C 3aMATOl He CTABUTCS.

Konern ctpoku B C He SRTSAETCS OKOHYAHKMEM Oreparopa. 3To 03HaYyaeT, 4To
HeT OrpaHHYeHUil Ha paclloNoXeHHe OMEepaTOpoB B IMporpaMMe M HX MOXHO
pacrionararb Tak, YToOBl MporpaMMmy ObUI0 yroOHO 4YuTarh. Henbisi paspoiBarh
[LIeHTU(UKATOPBL 3aTo B oleparopax TaM, [Je MOXHO IIOCTaBUTH Ipoben,
MOXHO M IIEpeHeCTH OIeparop Ha APYIYIO CTPOKY.

HIpa ¢pparMeHTa rporpaMM, IpelcTaRIeHHEE HIDKE, S9KBUBATEHTHEL

a) x=y;y=y+1; ) x=w,y=y+1L
mul (x, y); mul (x, y );

ONPEAENEHVE HEKOTOPLIX NOHATUA

[Tpexe yeM IepeifTv K nmogpobHoMmy uM3ydeHUIo fA3biKa C, onpeielnM He-
KOTOpBIE ITOHATHSL.
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Hcxonnwlit Teket (source code) - TEKCT NPOrpaMMbl Ha A3bIKE NPOI paMMHPO-
BAHUSA.

O6bekTHRIi koA (object code) - TekCT NporpaMMbl Ha MALLIMHHOM 33bIKE, KO-
TOPLIH HE MOYKET BHINOMHATLCA kOMNblOTEpOM. TTosyuaercs nociie KoOMNUIAUMY
McxoaHOro tekcra daiina unu nporpaMmmal.

Komnonosuuk (linker) - nporpamma, crposilas BbIONHAEMBIH MOAYNL W3
o0beKTHEIX Moayneid. 3rta nporpamma coOMpaeT OTKOMIMIMPOBAHHLIA TEKCT
nporpaMMel M (PyHKUMH M3 CTaHAapTHBIX Oubnuorek s3bika C B ofiHy BHINOJ-
HAEMYIO Mporpammy.

bubnunoteka (library) - Habop dyHKLUmMil, B TOM uMCle M3 CTAHAAPTHHIX OH-
Onuotek, npeponpeENeHHbIX IMEPEMEHHBIX W KOHCTAHT, KOTOPBIE MOTYT ObITh MC~
MOJIL3OBAHBI B IPOTPAMME U XpaHATCA B OTKOMITH/IHPOBAHHOM BMIIE.

Bpems komnunsuum (compiler time) - nepuofs, Bo BpeMsi KOTOpOro MpoMc-
XOAMT KOMIHAALUMA NporpaMmbl. Bo Bpems KoMnmuisumy 00HapyXyBaioTCs CHH~
TaKCHYECKHe OIIMOKH.

Bpemsa Bbinonuenus (run time) - nepuop, BO BpeMs KOTOPOro NpOMCXOIMT
BBITIOJTHEHKE TIPOTPAMMBL.

Ilepeiinem Tenept k bonee peTansbHOMY M CHCTEMATHUECKOMY ONHUCAHMIO A3LI-
xa C.

FEPEMEMHBIE, KOMCTAHTbI, OMEPALIMY W BbIPAXKEHUSA

Onepatopu! s3uika C MAHUIYNUPYHOT NEPEMEBHBIMH M KOHCTAHTAMM B BHAE
BeIpaxeHHH. B s3bike C MMeHa, KOTOphIE HCIONBIYIOTCA U 0Do3HAueHHd ne-
peMEHHBIX, (YHKLMH, METOK M JIDYTHX ONpeAesIEHHBIX IM0/IbloBaTe/IeM OOBEKTOB,
Ha3bIBAKOTCH wieHTH(uKaTopamy (identifiers). MnenTudukarop MoOXeT coneprkats
naTuHCKne OyKBbI, LHGPB B CUMBOJ NOAYEPKUBAHKA, ¥ HauuHathea obs3aH ¢ Oy-
KBbl WK chMBosia NoauepkuBanus. B crannapre ANSI sspika C upenmndukarop
OTIpeNeIAeTcs CBOMMM MepBbIMH 32 cimeonamu. Kak Bel omHute, B fA3bike C cTpoy-
HBIE M NPONHMcHbIE OYKBEI PACCMATPUBAIOTCH KaK pasHble CUMBOITLY.

HpeuTndukarop He nomxeH coBManark ¢ KNKOYEBBIMH CIIOBAMH.

BA3OBBIE TUMB! [IAHHbLIX

B si3uike C Bee nepemeHHbIE 0MKHB1 OBITH OOBABNEHS! IO MX MCTIONb30BaHKA. B
HEM OTIpE/IENIEHL] 5 THIIOB JIAHHBIX, KOTOpbIE MOXHO Ha3BaTh Da3oBBIMH:

char - CHMBOJIbHBIE,

int - LiEJIBIE,

float - ¢ nnaparomuieii TOUKO#,

double - ¢ nnasarolileil TouKoi nROHHOM JNMHEI,
void - IYCTO#, HE UMEIOLLIHI 3HAaYEHHA,

3T0 OCHOBHBIE, MK 0a30BbIe, THIIB JAHHBIX.

Tunwl char v int ABAAIOTCA HEJNLIMM THNAMH W NpEHA3HAYEHBI 118 XpaHEeHUs
LenblX yuces. Bac He nomkHO cMmyllaTh HasBaHHe Tuna char - cumBonbLHas MNepe-
MeHHas. JIxoGOoH CHMBON B KOMNOLIOTEpE CBA3AH C LENBIM YHCIOM - KOIOM
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5TOrO cuMBOsa, Hanpumep B Tabmuie ASCIL. Cam cumMBonm Ham HeoOxommM,
koria vHd¢opMallisa BLIBOAHTCH Ha 3KpaH WIM Ha NMpUHTep WK, HaobopoT, BBO-
jures ¢ KiaBdatypbl. [Tonobueie mpeoGpazoBaHusi CUMBOJIA B KO M HaoBopoT
[[POM3BOIATCH aBTOMATW4eCKM. TMIT char Mo yMOMYaHMI0 SRIACTCH 3HAKOBBLIM
THUIIOM, OIHAKO HaCTPOMKOH OIMLMII MHTerpUPOBAHHON Ccpe/ibl MOXHO YCTAHO-
BHTH MO yMOT4yaHWI0 Ge33HakoBwlil TUIl char. Tun int Bcerna 3HaKoOBBIA, TaK Xe
kak u Tursl float u double.

[Tepemenusie Tuna double v float ARITIOTCA YMCTaMU ¢ IUTaBalONIEH TOYKOI.

KmoueBoe cnopo void orcyrctBoBano B siabike C cravjapra KepHu-
rad&Puryn u 6610 npuBHeceno B ctaHaapT ANSI C u3 sapika C++. Henbas
co3arh nepeMeHHY0 TUIa void. OpHako BBEEHWME 3TOrO THIIA OKA3ATOCh BEChH-
Ma YJayHBIM, YTO BBl B JaTbHEHIIIEM YBHIUTE,

Ha ocHoOBe 3THX MATH THIIOB CTPOATCS AATHHEMIME TUITBL TaHHBIX.

[MpocreiftuuM  mpueMoM  ABISETCA  MCMOAb30BaHME  MOAM(MKATOPOB
(modifiers) TuIria, KOTOpbIE CTABATCHA [TEPEN COOTBETCTBYOLIIUM THIIOM.

B crannapre ANSI sapika C takumy MoauduMKaropaMu SIBLTIOTCS CIEmy-
OLIHE 3ape3epPBUPOBAHHBIC CJIOBA:

signed - 3HAKOBBIII,
unsigned - Be33HaKOBHIIA,
long - JUTMHHBII,
short - KOPOTKMIf.

Momudukarops signed ¥ unsigned MoryT npuMeHsITheA K THIaMm char u int.
Momudukaropsl short ¢ long MoryT npuseHsTees K THITY int. Momuduxatop
long mMoxer npuMeHsThea Takke K Tuny double. Momuduxaropst signed ¢ un-
signed Moryt KoMmOuunpopatbes ¢ mMoaudukaropamy short v long B mpuMe-
HEHUM K TUITY int.

B CHEH}*ID[[[Eﬁ Tabmuile NMPpHBCAEHEL BCE BOAMOMHEBIE THITHL € PAITHYHBEIMH
KOMOMHaMsAMHU MOTM(PHKATOPOB, Hcro:b3ywilHecs B a3bike C. Pasyep B Oait-
Tax M WHTepBall M3MCHCHUS MOIYT BapbMPOBATLCS B 3aBUCUMOCTH OT KOMITILIA-
TOpa, Mpoleccopa U onepalHoHHON cucTeMbl (Cpenpl).

Tun Paznmep e Gaumax Hrmepea.a ussernenus

{6umax)
char I (8) or -128 no 127
unsigned char 1 (8) or 0 no 255
signed char 1 (S) or -128 no 127
int 2 (16) ot -32768 no 32767
unsigned int 2 (16) or 0 jo 65535
signed int 2 (16) or -32768 no 32767
short int 2 (16) oT -32768 no 32767
unsigned short int 2 (16) or 0 no 65535
signed short int 2 (16) ot -32768 no 32767
long int 4 (32) ot -2147483648 no 2147483647
signed long int 4 (32) or -2147483648 no 2147483647
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unsigned long mt 4 (32) or 0 no 4294967295
float 4 (32) or 3.4E-38 mo 3 4E+38
double 8 (64) or 1.7E-308 no 1.7E+308
long double 10 (80) ot 3.4E-4932 no 3.4E+4932

3anuck 3.4E-38 coorBeTcTBYET YMCHTy 3.4 * 108, 570 Tak Ha3biBaeMbIl Ha-
yuHmlit hopmat (scientific format) 3anucy uncna ¢ nuasaolieil 3anaToil.

Paznuune mexmy HEeJBIMH YHCIAMH CO 3HAKOM W LEJIBIMH YKcnaMu Ge3 3Haka
COCTOMT B TOM, KaK MHTEpIIpeTHpYyeTcs cTapuinii OMT nenoro ukciia. Ctapiiumii 6uT
JUISL 11EJ1I0r0 4McSla co 3HAKOM ONpefenseT 3nak yuena. Ecnu crapimii 6T pasen
HYJIO -, YHUCIIO TIOJIOWUTENLHOE, eClU FKE cTapluiil OWT paBeH eaMHMUE, TO YHUCIIO
oTpulaTensHoe. Llenoe yueno +3 tuna int OyneT XpaHHUTLCA B MAMATH KOMIIBIOTE-
pa B BHAE

b (o [o [o fo {o {o o {o ]o o fo jo o |t |

Ecnu obpaABiieHO OTpULIATENIBHOE LIEJIOE YHCSO, TO KOMITMIATOD TEHEpHpPYET
TaK HazkLBaeMblil oOpaTHbI Koa. YTOOB! MomyuuTh YKCno -3 HAJ0 NOMEHATHL 3HAa~
yeHus Bcex OUTOB Ha oOpathble, 1. €. 0 3amenuTs Ha I, | 3amenuts Ha 0 ¥ npuba-~
BUTH K Mazuemy Outy 1. Uncno -3 B IBOMYHO# 3aMicH B oOpaTHOM kone OyleT
MMeTb BHIL:

U1 fr [0 1 fy Jr Q1 g1 o1 1 Jtoqr g1 fo |1

[Ip BHUMATENLHOM PACCMOTPEHMM ITOil TAONHLLI MOXKHO 3aMETHTh, YTO TH-
mul int, short int, signed int u signed short int HMEKOT OAHK U Te e MpeseNbl H3Me-
HEHHA. JTH THIBL, XOTA Y MMEKT pa3Hble Ha3BaHWA, ABJIAIOTCS COBEPLUIEHHO OMK-
HaKORBIMM B NaHHOM peaTH3alyi KoMITHIsTOpa A3bika. Tumel int 1 signed int Bce-
roa o0o3HAYalOT OAUH M TOT K€ THUIL, TaK Kak TWM int Bcerja 3HAKOBLBLH M 0e3
monudukaropa signed. Monudukatop short B tanHoil peam3aniu He OKa3bIBAET
HMKaKOro BO3JEiiCTBHA Ha TWII, [IO3TOMY B Mporpammax, HartMcaHHblX I8 KOMIH-
natopos (pupmbl Borland, BEl He BCTpeTHTE 3TTO KIIOYEBOI'O CIIOBA.

B crapom cranzapre Kepunran&Putay Tun int SBIa1CA HACTOIBKO BaOXHBIM,
YTO ero MoxHo ObUlo MHOrpa omyckare. B wacTHocTH, B THmax signed int,
unsigned int, long int, unsigned long int KMoOyeBoe CNOBO int MOXHO ONMYCTHTH W
nucath npocTo signed, unsigned, long, unsigned long.

Jia Toro 4ToObl MOHATHL pa3ivive B MHTEPNpETaLHH KOMITMIATOPOM LENBIX
YHCEJ CO 3HAKOM M LESbIX dMcen 0e3 3naKa, paccMOTPHM CNENYIOLUMit pumep:

#include <stdio h>
/* TpumMep 8. °/
main{)
{ -
ek o,
unsigned 1t j,
j = 60000,
1= 5
printf("i = %d j= %u\n" 1, j);
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PesynbTatoM pabotel nmporpaMMmel GyeT cTpoka
1 = -5536 j = 60000

Crneundmkaumst %d coobiuaer GyHKIMH printf(), YTO MCTIONB3YeTCH LIENOE
YHCJIO ¢ 3HAaKoM; cneuMpukaims %u - apyras crieumdukainms ¢opmara, KOTO-
pasi COOTBETCTBYeT He33HAKOBOMY LIETIOMY.

OBbABEHUE NEPEMEHHBIX

OcHoBHas ¢opma oOBARTEHMS MEPEeMEHHBIX MMEET B
TUIT <CTIMCOK_TepeMeHHBIX>

31eck type no:LkeH OBITh OJIHMM M3 cyliecTBylomux B C THITOB nepeMeHHBIX, a
<CIHCOK_ITEPEMEHHBIX> MOXET COCTOSTH M3 OJHOI WM HeCKOJBKHX MepeMeH-
HBIX, pa3iencHHBIX 3arITeiMu. [IpH oOBARITEHMM NepeMeHHBIX KOMITIUIATOP BbI-
JIeJIeT MECTO B [MaMATH KOMIIBIOTEPa, HeoDXomiMoe IUIS pa3sMELIEHHA MEpEMEH-
1Ho# naHHoro Turta. [IpuMeps oObARICHHIT NMepeMeHHBIC

int x, y. z:

float radius;

unsigned char ch;

long double integral:

Korna nepevenHas OORARIAETCS B MMporpaMMe, oYeHb BOTbIIoe 3HaYEHWe HMeeT
T0, B KAKOM MECTe [porpaMMbl oHa oOwsiniseTcsi. [IpaBitio, koTopoe ompeleisieT,
(1€ MepeMeHHas MoXeT OBITh HCITOIb30BaHA, 3aBHCAT OT TOro, I1e repeMeHHas Oblia
OOBSIRTIEHa, ¥ HA3BIBACTCS MPABILTOM BILGIMOCTH (Scope rules).

B si3pike C moryt OBITH TPH MecTa, Ti€ IepeMeHHas MOXeT ObITh OOBSB-
seHa. Bo-niepBbIX, BHe Kakux-mudo ¢yukiuiii, B toMm ymcie 1 main(). Takaa ne-
peMeHHas HaleBaeTcsl riiobanbHoili (global) 1 MoOXeT MCMONBE30BaTECA B JIHOOOM
MecTe TporpaMMbl (3a MCKTIUEHHMEM [I0DAThbHBIX CTaTUYECKMX MEpeMEeHHBIX, O
KOTOPBIX MB{ IMOTOBOPHM 4YTh MO3Xe). BO-BTOpHIX, MepemeHHas MOXET OBITH
oOBsIR:TEHa BHYTPM ©:1oKa, B TOM 4Mc:ie BHYTpHM Teia dynximu. OObABRIeHHAsA
TakiM 00pa3oM MepeMeHHAasa Ha3biBaeTcsl NOKatbHOH (local) M MOXeT HCIO:Ib-
30BaTLCS TO:IBKO BHYTPH 3T0ro 6:1oka. Takas rnepeMeHHas HEM3BECTHA BHE 3TOIO
0.10ka. HakoHen, nepemMeHHas MOXeT OBITh OOBbSIRIEHA KaK (OpMATBHBIIL [1apa-
MeTp dyukiMu., Kpoame crieumaTbHOro HalzHayeHus: 9Toil nepeMeHHoi nns re-
peaauyn uHpopMaMK B 3TY QyHKLUMIO M MecTa ee OOBARIEHUS MepeMeHHasd MO-
KET paccMaTpUBATLCs KaK JOKallbHasA MepeMeHHas Ui JaHHOH (yHKIHMN.

Paccmotpun npinep OOBSIRIEHMS MepeMEHHBIX B Pa3HBIX MECTaX IMPOTPaMMbl:

#include <conio.h>

#include <stdio.h>

J/* llpumep 9. */

/* npumep 0OBLABTEHMA NEepeMEHHEIX */

char ch; /* mobanbHad nepemeHHas ch */

95



(88} HavanuHblii kypc C n C++

main()

int n; /* nOKANbHAA NepeMeHHasd n */

printf{” Beemure cMMBOL:");

ch=getche(); /* MCToiIb30BaHMe KobaTbHOM nepeMeHHoI */
printf{" Beemyre KONWYECTBO CHMBOJIOB B CTPOKE:");

scanf("%d", &n);

print_str(n);

print_str{int m) /* ¢dopmManeHHii napaMerp m */
{
int j; /* JI0KaTBHAA NepeMeHHas j */
for (j=0; j<m ; j++)
printf{("%c\n", ch); /* vcnonb3oBaHMe rMobalEHOH NepemenHoi ch */

}

3ra nporpaMMa WUTIOCTPHUPYET MCITOIB3OBAHME ITIODATHHBIX M JIOKAJIBHBIX
nepeMeHHBIX ¥ GOpPMATHEHEIX MapaMeTpoB.
OueHp BaXHO 3alIOMHUTS ClieAyIOlIee:

JiBe robaTbHbBIE TepeMeHHBIE He MOTYT UMETh OIMHAKOBBIE UMEHE;
NOKaTbHAaA IMepeMeHHas onHOM QYHKIIMM MOXET MMEThL TaKOe Xe MMM, Kak
JIOKAbHAA MepeMeHHast Apyroit GyHKiMK (Wi GopMATBHLIL ITapaMeTp JPyro
¢yHkInD);

e JIBC JIOKATbHBIC IepeMeHHbIE B ONHOM ONOKe He MOIYT HMETh ONMHAKOBBIE
MMeEHa, B TOM uncie GopMaTbHBI mapaMeTp QHYKUWH HE NOJDKEH COBITA-
naTh ¢ JOKAJBHBIM [MAPaMETPOM, OOBSRICHHEIM B (DYHKIIMU.

KOHCTAHTHI B A3bIKE C

B sizpike C KOHCTAHTHI MPEJICTARISIOT (PHKCUPOBAHHYIO BeJIMYUHY, KOTopas
HE MOXeT ObITL M3MeHeHa B mporpaMMe. KoncTaHTsl MoryT OBITE mmoboro 6aso-
BOrO TUMA JlaHHBX. [IpUMephl KOHCTAHT:

Tun danreix Koxcmanma

char a, \n', 9

int 1, 123, -346

unsigned int 60000

long int 75000, -27, 5L

short int 10, 12, -128

float 123.23, 4.34E-3, 4E+5
double 123.23, 12312311, -0.987

K kakoMmy THITy oTHOcHTCS KoHcTanTa 13 - K Tuty char, int, unsigned wm
mpyromy? Jlna sapika C 310 noYTd He UrpaeT HUKakoif pomd. B To ke Bpe
st si3pika CH+ ¢ ero XecTkoil NpOBepKoii THUTIOB TapaMeTpoB (YHKINM
MOXET CHITPaTh O4Y€HBb DONBUIYIO POIIb.

IlpaBina onpenesieHIS THITA KOHCTAHT TAKOBBL:
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Ienasa goHcTanTa (T. €. KOHCTAaHTa He MMEIOINAA JECATUYHOM TOYKHM HIM
[OpsUIKa) OTHOCHTCS K THITY int, €CJTH 3Ta KOHCTAHTA BXOAWT B MHTEpBAT 3Haue-
{uit THIa int.

Ecmi 9Ta KOHCTaHTa He BXOIUT B MHTEpRAN 3HaYeHMIT THNa int, Harmpumep
37000, To oHa cuyMTacTcsl KOHCcTaHTOl THra unsigned. Ecnm xe KoHcTaHTa He
BXOIMUT B MHTEPBAT H3MeHeHUs unsigned, oHa cyMTaeTcs KOHCTAHTOI THIa long.

KoHcTaHTa ¢ flecaTHYHOI TOUKOIT cunTaeTcsl KOHCTaHTOl Tuna double, ecim
oHa MOMEIIAeTCHd B COOTBETCTBY LA HHTEPBAT M3MeHEHHH.

B sizpike C yMeeTcss MexaHU3M SIBHOTO 3aJaHKA TUIIOB KOHCTAHT € TMOMOILIBIO
cvdpbuxcos. B kavecte cy(pPMKCOB LICTOYMCICHHBIX KOHCTAHT MOIYT HMCIOJB30-
parhest GYKBHL U, 1, hy U, L, H. [l yncen ¢ roasaotueit 3ansroii - 1L, L, fu F.

Hanpimep:

12h 34H short int

231 -2371 long int

S91u 89 Lu 89ul 7UL unsigned long
45uh unsigned short

23.4f 67.7TE-24F float

1.391 12.0L 2¢e+10  long double

Tak Kak B MporpaMMMpPOBAHWM BaXHYI pOJb MIPAIOT BOCHMEPHYHBIE W
lleCTHAAUATePUYHBIC CUCTEMBI CYMCIIEHHS, BAXHO YMETh MCIIOJB30OBaTh BOCHME-
puyHeie (octal) M mectHanuatepuyHble (hexadecimal) KouctauTel [ Toro
4TOBH OTIMYATEL INECTHATIATePIIHblE KOHCTAHTBI, Mepe HUMM CTABUTCS Iapa
cumBonos Ox. BoceMepiyHBIE KOHCTaHTHI Beernia HaunHaioTest ¢ Hyit. IlectHamia-
TEPUYHBIE M BOCBMEPHYHBIC KOHCTAHTBI MOIYT OBITh TOJIBKO O6e33HAKOBBIMH.

Harnpimep:

Lllecmnadyamepuunsie  Bocbuepuunvie

KOHCMarmsl KOHCIMAHmMBbl
OxFFFF 01

0x10 055
0x1F1A 07777

B kauectse 1ndyp mecTHamII@TepUyHON KOHCTAHTHI HaM HaJO HCIIOIL30BaTh
15 cumposioB - 0,1,2,3,4,5,6,7,8,9,A,B,C,D, E, F.

B pampuHeiineM HaM MoHaIOOWTCH NBOMYHAA 3allACH [HeCTHAIIIATCPHYHBIX
yycesi, MOTOMY MBI IpHBejieM IBOMYHYIO 3alliCh INeCTHA/IIaTepUYHBX LUbp,
H3 KOTOPBIX JIETKO CNOXUTH MIeCTHATIIaTepUYHbIC YHCIIA.

Jecamunroe Iffecmnadyame- | Jeowunas 3anuce | Bocemepuuhas Ilfecmuadyame-
Hucao Putnoe Yieio Yyucaa KOHRCHIUIHMO PuMHOR
KoHCmawma

0 0 0000 0 0x0

1 1 0001 01 Ox1

2 2 0010 02 0x2

3 3 0011 03 0x3

4 4 0100 04 Ox4
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. Havanshbiii kypc C u C++

5 5 0101 05 0x5
6 6 0110 06 0x6
7 7 OFtt 07 0x7
8 8 1000 10 0x8
9 9 1001 11 0x9
10 A 1010 12 OxA
11 B tOT1 13 0xB
12 C 1100 14 0xC
13 D 1101 15 0xD
14 E 1110 16 OxE
15 F 1111 17 OxF

JIna npencraeneHus B JIBOMYHOM BHi€ LIeCTHAAUATEPHUYHOIO 4YHCIA HAlo
MPOCTO 3@MEHHTL [BOMYHOM 3anuchio Kaxiayw umdpy 3Toro uHcna. Hamprmep,
uucno 0xABO1 npencraBumo B BUzE

A B 0 1

1010 1011 0000 0001

[IpoGenel, koneyHo, Hano omyctuth: 1010101 100000001,

CTpokoBble KOHCTaHTHI (Sirings) Takse urpator B f3blke C BaXHYIO pOllb.
CTpoxoBas KOHCTaHTa HJIM MPOCTO CTPOKa npeacTasiseT coboii Habop cHMBONOR,
3aK/II0OYEHHBIN B JIBOliHBIE KaBblukH. Hanpumep, ctpokosasd KoHcTaHTa "JT0 CTpO-
xa". OcoBEHHOCTEIO MpeICTaB/IeHNs CTPOKOBBIX KOHCTAHT B A3bike C ABNsETCA TO,
4YTO B MaMATH KOMIBIOTEpa oTBOAMTCA Ha | Gaifr Gonelue, uyem Tpebyercs ans
pa3MelleHHsT BCEX CMMBOJIOB CTPOKW. 3TOT Mocle/IHKii OaiT 3amoiHseTcs HyJie-
BEIM 3HayeHHeM, T. €. DalfToM B ABOMYHO# 3aMUCH KOTOPOro OIHM HYIU. DTOT
CHUMBOJI TaK ¥ Ha3plBAcTCs - HyNeBo# OaiiT 1 uMeeT crienmansHoe obo3HayeHue \0'.
B aurnuiickom si3blke cloBo cmpoka MMeeT JiBa nepesona - "line" u "string". Tlox
TepMuHoM "line" MoHuMaeTcs cTpoka B TEKCTOBOM pPEIAaKTOpE; 0] TEPMHHOM
"string" - cTpokoBas KoHcTaHTa. IlepeBonuMkM BTOpOro M3Nanus KHHUrH KepHu-
rad, Putun npennouin BBECTH TEPMHH "CTPHHI", 4TO HE JIMLIEHO ONpENENeHHO-
ro cMelcra.

Henb3s nyrath cTPOKOBBIE KOHCTAHTHI C CHMMBOJILHBIMM KOHCTaHTamu. Tak
"a" - 3TO cTpokoBas KOHCTaHTa, colepauias ofHy OyKBYy, B TO BpeMs Kak 'a' -
CHMBOJILHAA KOHCTaHTa, WIH MpocTo cumBoll. OTnuyue "a" ot 'a' B ToM, 4TO CTpO-
Ka "a" copepxut eme oavH cumBon (' B KOHIle CTPOKy; "a" 3aHUMAeT B MaMATH 2
Gaifra, B TO BpeM# Kak 'a' - Tonbko 1 GaiiT.

B sa3sike C ecTh cHMBONIbHbIE KOHCTAHTHI, KOTOpble HE COOTBETCTBYKT HM-
KaKoMY M3 rneyaTHbIX cMMBOJIOB. Tak, B kone ASCII cumBoJIEI ¢ HOMepamMH OT Hy-
75 0o 31 ABNAIOTCA YMPaBnAOLIMME CHMBONAMM, KOTOPBIE HENb3A BBECTH € Kila-
BUatypsl. Jlna ucnonb3oBaHus TaKux cHMMBoJoB B A3bike C BBOAATCA Tak Hasbl-
BaeMble ynpasistolke KoHcTaHthl (backslash charchter constans). Mel ¢ HuMH
y*e€ BeTpeuanuch Buitle B GyHKUHH printf(). ®dparmeHTsl nporpamMel @) u 6) ak-
BUBAJIEHTHBI 110 CBOEMY AEHCTBHIO!

a) ch="wm', 6} pnnti{"n”),

printt{"%c”, ch);
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Beenexue 8 A3bix C 0D

J BBI3BIBAIOT TePeBOJl CTPOKH. YNpPamiIgion{ie CHMBOJB! IMPEICTARIEHHI B Clle-
HVIOIEH TabmAe:

Ynpaeasrowuii cunteon JHaveHue
\b BS, 3aboit
\f HoBas ctpanmia, nepepos CTpaHUIIb!
\n HoBag ctpoka, mepeBop cTpOKH
\r Bosspar kapeTku *
\t lNopysoHnTanbHad Tabynaimse
\v BeprukansHas Tabyssims
\" J{BoitHasa KaBbIYKa
\ ArocTpod
\\ O6parHas Kocad 4yepra
\O HyneBoit cuMBon, HyneBoil Gaiir
\a Curnan
\N BocemepuyHas KOHCTaHTa
\xN [lecTHanuaTepUYHAd KOHCTAHTA
? 3Hak Bonpoca

Ecnu 3a cumponom oBpaTHOM KOCOIt 4epThl ciefyeT CUMBON He M3 3TOif
TabIHILIBL, TO 3Ta I1apa BOCMIPUHUMAETCS IPOCTO KAK COOTBETCTBYION{HH CHMBOIL

Hpyroit cocob npeacTareHUS TAKUX KOHCTAHT, M [M€YaTHHX CHMBOJIOB B
TOM 4MCJie, COCTOUT B TOM. YTO YKAa3BIBACTCS MMocjie obpaTHON KOCOM 4epThl HO-
mep B Kopupoeke ASCII B BocbMepHYHOI WIM HIECTHAXIATCPHYHON CHCTEME
cuncnenus. Oneparopsl

printf{"\a");

printf{"\07");

printf{("\7");

printf{"™\0x7");
BBIZOBYT OJIMH W TOT Xe 3¢eKT - MalllHHa U3NACT 3BYKOBOIH CHrHAL

CUMBOIbHBIE NEPEMEHHBIE U CTPOKM

PaccmotpuM Gotee mompobHo Tuml char. CHMBOMLHAA IepeMEHHas - 3TO
BeJIMYMHA pa3MepoM B 1 Baift, KoTopas ucrofibayeTcs JUIs 1TpeICTARICHHS JIMTep
U LeNbIX yucen B muanasoHe ot 0 mo 255 wmm ot -128 no 127, B 3aBHCUMOCTH OT
TOTO, 3HAKOBas 3TO IepeMeHHas Wiy 6easnakoBas, CHMBOIbHBIC KOHCTAaHTHI 3a-
KIOYAITCS B OOUHAPHBIC KOBBIMKU. JIpHMepbl CUMBOBHBIX KOHCTAaHT: ‘a’, '+,
1, "*'. Hioke npuBoIuTCs nporpaMmMa, WUMOCTPUPYIONIas MCTIONB30BaHHE CHM-
BOJIGHBIX MEPEMEHHBIX H KOHCTaHT.

# include <stdio.h>
/* Tlpumep 7 */
main()

{

char ch;
ch='c’;
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Il HavansHeti kype C u C++

printl{“ac  ch)
n= +,
printf{ . «h ch)

OOpaTtuM BHHMaHME Ha TO, YTO NOSBM/IACHL HOBasA crneurpHkauus Gopmara B
Gyukuuu printf() - %c. B 21om dopmare neuaraercs cumBofl. ITOT ke (popmar
Mcrionk3yercs M B (yHkumu scanf() nns Beosa cumBona c kiasuatypel. Ho B s13bI-
ke C B cTaHpapTHO# OubnnOTeKe BBONA/BBIBOAA €CThL CHELMANLHas (YHKLHSA
getche(). Oyukuus getche() oxunaer, noka He Oyner Haxara kakas-nubo KnaBu-
IlIa Ha KNaBHAType, U 3aTe€M BBOAMT KOJ 3TOH KNaBHILIH.

Paccmorpum nipumep.

# mclude <stdio h>

#mclude <conio h>

/* Npuvep 8 °/

main()

{

char ch;

printt{"Haxume Kakyro-Anbo kaasHny |
ch=gelche()./" BBOAHT OAMH CHMBOA ¢ KAABWATYpH */
if {ch=="a’) pnntl{{ Bl Ha)XaAu kAaBKIIy a\n’}),
printl{"sEl Ha)»xaaw KAaasHIIy %o, ch),

B sa3pike C cTpoka - 310 MaccuB CHMBOJIOB, 3akaHUMBaIOLiMiica HyneBbIM Daii-
ToM. B s3pike C HeT cTaHlapTHOro THna CTPOKa M CTpoKa oObABIAETCA KaK Mac-
CHIB CHMBOJIOB, HO Ui pabOTEI ¢ MacCMBOM CHMBOJIOB KdK CO CTPOKOM MMEETCH
Habop OuOHOTEeuHBIX GYHKLMIL

PaccMoTprM HECKOJILKO OCHOBHBIX MPHHLIMIOB paboThl ¢ MaCCMBAMM A@HHBIX
Ha NIpUMepe OMHOMEpHLIX MaccHBOB. OJIHOMEPHLIH MAaccuB - 31O YNopALoUEHHasA
Moc/eIOBATENLHOCTD JaHHBIX ofHoro tuna. B nmporpamme maccus obbaBISeTCS
CIEeAYHOUMM obpasom:

char str[80]

B atom onucanui char - Tvn 3neMeHTOB MaccuBa, Str - HMsi MAccHBa, 3a Ko-
TOpBIM B KBaapaTHBIX ckoOkax yka3blBaeTcsa pasmep Maccusa 80.

s obpallieHuss K OTHE/ILHOMY 3MEMEHTY MaccuBa HYXHO YyKa3aTb Toclie
VMEHHM MaccHBa B KBa/IpaTHBIX CKOOKax HOMEp a/leMeHTa, Hallpumep 10. B A3bike
C Bce aneMeHTBl MaccHBa HyMepyHTCs HauMHas ¢ Hyns, T. e. str[0] -1-i anement
Maccupa, strf1] - 2-it snemenT maccusa, str[79] - 80-i1 aneMeHT MaccuBa.

Cnenyer nomMHHTB, 470 B C CTpPOKa - 3TO MacCHB CHMBOJIOB, 3aKaHUMBAOLLMICA
HyJieBBIM OaifToM, M no3TOMY Mpy 0OBLABNEHHM MAcCHBa, ¢ KOTOpLIM Bhl cobHpaeTech
paboTaTh Kak cO CTPOKO#, Clie[lyeT 3ape3epBHpOBATE MECTO Mo, HyNeBoii OaiiT. B A3bi-
ke C Hyneoii OaifT onpenenserca cMMBOSILHON koHCTaHTO ().

Hanpumep, ecnu cnoso hello - 910 cuMBOnbHaA ¢Tpokad, TO MO HEE HYKHO
3ape3epBUPOBATL MACCHB M3 LIECTH CHMBOJIOB. 5 CUMBONOB Uis OyKB H 6-H CHM-
BOJI 115l HyneBoro Oalira:
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Beederue 6 a3bik C ]

H JE |L JL JO |0

JUnst 4TEHHA CTPOKH € KJIABHATYPBI HYKHO CO3J1aTh CHMBOJILHEIH MACCHB W 3aTEM HCTIONL30-
parh OuOmorednyio Qyrkiuno gets(). B kadectse aprymenta (yHKIMH gets() HCnonb3yeTcs HMs
MACCHBA, Kya BBOAUTCA cTpoka. PyHKUMA gets() 4MTaeT CMMBOMBI € KNABUATYphbi 0 TEX 1OP,
noka He Oyfier hakara knasviua Enter. Hakatue knasviun Enter ycraHaBIMBaeT B KOHEL CTPOKH
nyneBoii GakT.

Crnenyrowmit npuMep HUOCTPHUPYET BBOA CTPOKH C KIIABHaTyphl.

# include <stdio.h>

I* pusmep 9 ¥/

main()

{
char str[80],
prinf("Beeante Bawe ima:"),
gets(str);
printf( 51 aumio Bamwe wvs, Bawe uwva %s", str),

B nanHoM npHMEpe MBI NO3HAKOMWITHCE CIE ¢ 07iHO# cneumdrkaimeit gopmara - %s.
Oua npeHa3HayeHa g 8BOJ1a/BLIBO/IA CTPOK.

MHULMANU3ALIUA NEPEMEHHBIX

Hocne Toro kax nepemenuas o0bsiBicHa, el paHo MM No3AHO OyleT NPHCBOEHO 3Ha-
yeHue. A3pik C npejoctaBiser NOIL30BATEN BO3MOMKHOCTE NPHCBOMTE 3HAYCHHE Nepe-
MEHHOH OJHOBPEMEHHO € rpoleccoM o0bsBNeHHs nepemeHHoil. OcHoBHas QopMa HHH-
[MATH3ALHK NEPEMEHHOI HMeeT BU

™n IiHﬂ_ﬂEpﬁHﬁHH'DH = KOHCTaHTHOC BLIPAKEHNC,

Hanpumep:

int pr=24,

char c='¢'. ch="0";

QO0BaBneHHE NEPEMEHHON NPHBOAUT K BEUIENEHHIO NaMATH B pasMepe, HEOOX0AHMOM
JIIA pa3MELICHHS NIEPEMEHHOI naHHoro THNa. FIpH 3ToM namsTe, KOTOpas BLIICTACTCS, HH-
KaK He ouxlaeTcs. MHvumanu3aius nepeMeHHOI NPHBOAMT K TOMY, MTO OJIHOBPEMEHHO C
BRUICNICHHEM TIAMATH B 3TY NaMATH 3AHOCHTCS 3HAYCHWe MHMImanu3auuy. [noGaneubie K
CTATHYECKHE NEPEMEHHBIE BCETA HHULUHAIM3KUPYIOTCH MO0 HyneM, HO0 3HA4EHHEM HHH-
LMATM3ATOpA.

[nobansubie nepeMEHHBIE MHHLMATIM3HPYIOTCS TOJILKO OJIMH pa3 B Hadale paborwl
rporpamMmet. JIokanbHuIe NEPEMEHHBIE HHHLMATH3UPYIOTCS NPH KaXX10M BBI30BE (JYHKLMH.
JlokanbHbBie NEPEMEHHBIE OCTAIOTCH HEONPEIC/ICHHBIMU J0 NEPBOTO NPHCBOCHHS HM 3Ha-
YEHHA.

B cranpapre ANSI C uHHUHANH3HPOBATE MOKHO TONLKO KOHCTAHTHBIM BRI-
paxenueM {(cTaTudeckad MHHUManH3auma). B peanusauuu ss3wvika Borland C u B
s3pike C++ MHHUMANM3MPOBATH MOXKHO HE TONBKO KOHCTAHTOH, HO M BEIpae-
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(.1 HavaneHetl kypec C u C++

HHEM C MCIIOJNB30BAHMEM 3HAYEHUIT NEPEMEHHBIX, KOT0pbie OLLIM paHee onpeie-
NieHbl (IMHAMUYECKas HHHLHATIH3a1us ).

B smpikax C n C++ umeeTcst ropasio Oosibilie BO3MOMKHOCTEN HMHMLIMATN3ALMM,
yem Mbl ceiyac ykazanu. OO0 3THX BO3MOMXKHOCTAX Mbl PACCKa/KEM B ATbHEHLIEM

BhiPAKEHUR

Buipaxenne B sizpike C - 3T0 HekoTopas AoNycTHmas KoMOMHauMA nepe-
MEHHBIX, KOHCTAHT U onepalluii.

Kaxnoe Beipaxkenue B s3bike C npyMHUMaET Kakoe-iubo 3Havenye.

B BolpaxkeHusx s3pika C Q0MycTHMO CMELIEHHE NEPEMEHHBLIX pa3HOIO THIA.
[Mpasuna a3vika C, KOTOPblE MCMONL3YKOTCA JII aBTOMATHYECKOro NpuBeeHus
TUNOB TIPH BBIYHCIIEHWH apU(PMETHIECKOrO BHIP&KEHHS, CIIEYIONIHE:

1. Bece nepemennsie Tuna char u short int npeoGpasyroTes B Int, Bee nepemMeH-
Hele THNa float npeobpazytores g double

2. Jins moboii napsl onepan/1oB: ecii oHH 13 oniepanjioB long double, To w apyro
npeobpasyertcs B long double; ecnu oanH 13 onepainos double, To u apyroli npeodpa-
3yeTes B double; ecni oyl M3 onepannor long, To M apyroi npeoGpasyercs B long;
ec/Ti oMK |3 oniepan o unsigned, To ¥ apyroii npeobpasyercs B unsigned.

3. B oneparope npucBavBaHus KOHEUHBIH PE3yJIbTAT NPUBOUTCA K TUITY N
peMeEHHOH B JIEBOH yacTH oneparopa NPHCBAMBAaHMA, NPH 3TOM THIT MOMKET Ka
NOBLILATLCS, TAK H MOHWKATBCA.

[Tpumep npeobpazoBantii THNOB NMEPEMEHHBIX NIPH BBIUKCIIEHHM BBIPAKEHUH.
[lycTs onpeneneHbl nepeMeHHBIE ClleAYIOLIHX THIIOB:

char ch.
mt i
float f{,
double d;
long double r,

[TpH BEIYHCIIEHHH BEIPAXKERNA NPOU3OHAYT CNEMYIOIIe aBTOMAaTHYECKHE TIpe
oOpa3oBaHys THITOR!
r=ch*2+0 -05)+(f + d)-7
charint int float floal double int

[ T I [

int int float float double double

V/ L/ v/ |

int Tloat double double
| \

float float double
L /
float /
| /
double A
\ I
lohg double <~ lohg double
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Beenene B A3bik C a

Tun pesynbrata BBIYHCACHUS BBIPAKCHUS MOXHO HM3MEHUTh, HCIOIL3YS
KOHCTPYKIMIO "pyBeieHHe" (casts), MMEIOILYIO CIIeayIoNIUnil BH;

(THIT) BEIpaxeHHe

3aech "TUI" - OIMH W3 CTAHJAPTHBIX THITOB JaHHLIX s13b1Ka C.
Harpumep, ecymt BB XOTUTE, YTOOB! PE3YNBTAT HeJieHUS NepeMeHHOM X TUTa
int Ha 2 6sUT TUTIA float, HanTUILKWTE

(float) x/2
3HaYeHUe Xe BhIpAOKeHUS

(float) (x/2)

oynet apyrum. TToueny? IMocrapaiiteck caMi OTBETUTH Ha 3TOT BOIPOC.

IIpoGenpl M Kpyribsle cKODKM B BHIDAKCHMAX MOXHO PacCcTARIATL TaK, Kak
BBl CUMTACTE HYXHBIM. DTO Ienaercs sl yIoOCTBA YTeHMS IIPOrpaMMBbl Ha SI3BI-
ke C. Ilpu xoMmUIALIMK TUNHKE [TPOOEITH POCTO UTHOPHPYIOTCS.

DYHKUMU PRINTF() U SCANF()

Oyuximy printf{) u scanf() ocymecTRsoT GopMaTHPOBAHHEIN BBOI M BBI-
BOX Ha KoHcolb. (DopMaTHpOBaHHEBIL BBOI M BBIBOA O3HayaeT, YTO (GYHKIIMH
MOLYT YMT4aTh M BHIBOOUTH JAHHBIE B pasHOM ¢opMare, KOTODHIM Bbl MOXETE
VIIPABJISTh.

Oyukima printf() umeer npototun B daitte STDIO.H
int printf{char *ynpapifiolas_crpoka, ...);

Vrparsionas CTpOKa cOOCPXUT JBa TUMAa MHOOpMaLMK: cHMMBOJIBI, KOTO-
pLie HETTOCPeICcTBEHHO BBIBOAATCH Ha 3KpaH, U KoMaHel dopmMara (cnermduxa-
Topbl (popMara), onpeesolre, Kak BBIBOOUTE apryMeHTe. Komanga ¢gopMara
HaYMHAETCH ¢ cUMBONa % 3a KOTOPBIM clefiyeT Kol ¢opMara. Komanan dpopma-
Ta cleJIyIoLHe:

%c¢ - CHMBOII,

%d - 1ie0e JecaTHYHOEe YMCIO,

%i - 1e10e NeCATHYHOE THCIO,

%€ - NecATHYHOE YHCIIO B BHIE X.XX e+XX,

%E - necATHYHOE YHCIO B BHIE X.XX E+xx,

%f - mecATHYHOE YHCIO ¢ TUIABAIONIEH 3aIATOM XXX00X,

%F - necATHYHOE YHMCIIO C TUIABAKOLICH 3aIATON XX. X000,

%g - %f wm %e, 4TO KOpOME,

%G - %F win %E, YTO KOPOUE,

%0 - BOCBMEPHYHOE YHCTIO,

%S - CTPOKAa CHMBOJIOB,

%u - Ge33zHaKoBoe JECATHYHOE YHCITIO,

%X - lWecTHaIUATepHYHOe YHCIo Sasf,

%X - wecTHamaTepHyHoe yucino SATF,

%% - cuMBon %,

%p - yKasaTels,

%n - ykasarelb.
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1 Havanereill kypc C u Ct+

Kpome toro, k komaHnaM Gopmara MoryT ObiTh NpHMeHeHBl MonudukaTophi |
v h, HanpuMep:
%ld - nevars long int,

%hu - meyars short unsigned,
%Lt - meyars long double.

Mexmy 3HakoM % u GopMaToM KoMasnbl MOXKET CTOATH Lesloe yucio. OHo
yKa3biBaeT Ha HaMMEHbILEe 1oJsie, 0TBoaMMoe s neyaty. Eciu cTpoka wim uuc-
710 GOMBILE 3TOTO OIS, TO CTPOKA WIH YHCIIO NEYaTaeTCs NOJHOCTLIO, HTHOPUPYS
WMpHHY 1ions. HyJsib, nocTapneHyblid nepen UenbiM YHCJIOM, yKasblBaeT Ha Heob-
XOAMMOCTb 3aMOJTHHTL HEMCTIONB30BaHHEIE MECTA T0MTs HyNaMH. Brigon

printf("%05d", 15);
nact pesynsrar 00015.

Yto0Bl yKazarh YHcNO AECATHYHBIX 3HAKOB MOCNE LEJOro 4Hcia, CTaBHTCA
TOYKA M LeJI0e YHCHI0, yKa3blBAIOLIee Ha KOJHYECTBO eCATHYHBIX 3HakoB. Korpa
Takoi opMaT NpUMeHseTcs K 1IeNIOMY YMCIly WIH K CTPOKE, TO YHCIIO, CTOsAIEe
[ocsIe TOYKH, YKa3BIBAET Ha MaKCHMAILHYIO LIHPHHY MOJIA BBIAAYH.

BripaBHMBaHHE BbI@4YK NMPOM3BOAMTCA NO MPaBOMy Kparo rnons. Ecinu Ml Xo-
THM BBIPABHHMBATH [0 JIEBOMY 3HAKy MOJid, TO Cpa3ly 3a 3HakoM % CJe[yeT o=
CTAaBUTH 3HaK MuHyca. B mpotorune ¢yHKUMH MHOroTouHeM 0603Ha4YeH CITHCOK
apryMeHTOB - TIEPEMEHHBbIX MM KOHCTaHT, KOTOpLIE CIEAYIOT Yepes 3ansaTyio H
MojUlexaT Bbliade B COOTBETCTRYIOLIEM (opMare, clleTyoleM 10 OPANKY.

Scanf{() - ocHornan QyHkMA BROSA ¢ kKoHconu. OHa MpefHa3HayYeHa s BBO-
Na NaHHBIX JI0OOro BCTPOGHHOrO THNA W aBTOMATHYECKH MpeobpasyeT BBeICHHOE
4HCNIo B 3a/1aHHbIH Gopmat. [lporothn U3 ¢aina STDIO.H umeer Bua

int scanf(char "yrpaBasionias CTpOKa, ...J;

Yripapnsitollas cTpoka CONEPIKUT TPU BHAA CHMBOJIOR: crienupukaTopel (Gop-
Mata, npobenkl U ipyrue cuMponbl. Komanawl uaw crieumdukatopel gopmarta Ha-
YHHaKTCH ¢ cUMBONa %. OHH NepeyncIIeHbl HHKE:

%C - UYTeHHe CUMBOAR,

%d - yreHUe AECSTHYHOIrO L[eAO0ro,

%1 - yTeHUe ASCATHYHOIO I[eAoro,

%e - uyreHue yucaa thuna float,

%h - urenue short int,

%0 - YTeHHe BOCBMEePHYHOI0 YHUCAR,

%S - UTeHUe CTPOKH,

%X - YTeHHe LIeCTHaALaTepPUIHOr0 YHCAR,

%P - YTeHHE YKasaTead,

%N - YTEHWC yKas3aTeAsl B yBeAMYeHHOM (popMare,

CuMpon npobena B ynparmsiOLIeH CTPOKE €T KOMaHIY MPOIYCTUThL OJIMH
i bonee npobenor B notoke Beopa. Kpome npobena MoxeT BOCIPUMHUMATHLCA
CUMBOJT TAOYNALMH UM HOBOH CTpOKu. Henynesoi CHMBOJ yKa3bIBA€T Ha YTEHHME
M otbpaceiBadne (discard) 3toro cumsona. Bce nepeMeHHBIE, KOTOpbIE MBI
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BEOIMM, NOJKHBI YKA3LIBATLCA C [MOMOUIBKD 3/IPECOB. KAK W MNOMOXKEHO B (DyHK-
nisx A3bika C.

Crpoka OyfieT uMTaTLCH KAK MacCHMB CHMMBOJIOB. M NOITOMY MMsA Macciiga 6e3
HHAEKCOB YKa3bIBAET afipec Neproro 3MemMeHTa

PaznenuresiaMu Mexny JABYMS BBOAMMBIMM 4YMCIaMH SBIAKOTCA CHMBOJIbI
npobena, Tabynauuy unu HOROHM cTpoku. 3Hak * nocie % u nepen koaom ¢op-
MaTa 1aeT KOMaHLy NpoYMTaTh JaHHbIe YKa3aHHOTO THIa, HO He NPUCBAMBATHL 3TO
snauenue. Tak,

scanf{"%d% c%d”, &, &),

npu Beoe 50420 npHCBOMT nepemerHoi 1 3Havyenue 50, mepeMenHoll | - 3Hade-
rne 20, a cuMBon + OyeT npourTaH | MPOUTHOPHPOBAH.

B koManpe (opMata MOXeT OBITL yKazada HauOonbiuas LIHpWHA MOJA, KO-
TOpas MOJANEXHUT CUHThiBaHH. K npuMepy,

scanf{"%5s", str),

yKa3blBaeT HeoOX0aMMOCTh IPOYHTATE U3 NOTOKA BROMIA NEPBEIE 5 cuMBooB. [1pu
seone 123456789 maccus str Oynet copepxathk Tonbko 12345, octanbHble CHMBO-
nel OynyT npoursopuposalsl. Pazpenutenu: npoben, cuMeon Tabynsuuu ¥ CHM-
BOJI HOBOHM CTPOKH - NPH BBOJE CHMBOJA BOCHPHHMMAKOTCS, KaKk W BCe JIpyrde
CHMBOJIBI.

Ecnm B ynpasnsrouweit ctpoke BcTpeyaroTes Kakude-nubo Ipyrue CHMBOJIBI, TO
OHHM TIPENHA3HAYalTCA 1A TOro, YTOOBI ONpenenuTh U MPONYCTHTH COOTRET-
cTeyrolui ciMBoi. Ilotok cumeonos 5plusi0 onepatopom

scanl{"%dplus%d”, &i, &j),

[PUCBOMT TNEPEMEHHOM 1 3HayeHHe 5, mepeMeHHol | - 3Hauenue 10, a cUMBONIBI
plus mpomycTHT, Tak Kak OHM BCTPeTWIMCh B ynparnstonmed crpoke. K He-
flocTaTkaM, npasaa npeogoiuMeiM, GyHkuuyu scanf() OTHOCHTCA HEBO3MOMXKHOCTH
BbIN@49H MPUIIIAMLEHNHA KO BBOAY T. €. NpUrilalleHye NOMKHO OBITL BEIAHO 110 00-
paimeHus x ¢gyunxkuuu scanf().

Onnoit 3 MomHbIX ocobenHocTelt GyHkuMK scanf() ABnseTcs BO3MOXKHOCTE
3a/laHis MHOMKECTBA MOHCKA (Scanset). MHOxeCTBO mMoMCKa onpenenseT Hadop
CMMBOJIOB, € KOTOpLIMU OynyT cpaBHHBaThcs uuTaemble (yHkumei scanf() cum-
Bonbl. DyHkuua scanf() YMTaeT cUMBONBI 10 TEX TOP, MOKa OHM BCTPEYAIOTCA B
MHOMKECTBE moMcKa. Kak Tonbko cMMBON, KOTOpBLIH BBENEH, HE BCTPETWIICA B
MHO€ECTBE NOMCKa, (PpyHkUMA scanf() nepexonMT K clenyromiemMy crelupukaTopy
(opmata. MHO#ECTBO NOKMCKA ONPENIENAETCS CIMCKOM CHMBOIOB, 3aK/II0UYEHHBIX B
KkBaapaTHeie ckoOku. [lepen orxpuiBaronieit ckobkol craBuTca 3HAK %. YToObI
YBUAETD, KAK HCIOJIL3YETCA 3Ta BO3MOXHOCTDL, pACCMOTPHM NPHMED.

#inchude <stdio h>

/7 Npavep 9 7/

main (void)

char s[10]. t[10],
scanf ("%]0123450789]%s", s, t),
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printf{"n%es %es™ s 1)

!
Beenem crnenyroumii Habop CHMBOJIOB.
"123abc456"

Ha skpane nporpamma BbIAACT
123 abc456

Tak KakK a He BXONMT B MHOMECTBO MOUCKa (OHO COCTOMT TOJNBKO M3 LIH(P), TO
BBOA 110 MEpBOMY crnieu¢pHKaTOpy (popMaTa NpepuiBaeTcs H HaYWHAETCA BBOJL 110
BTOPOMY crieumpuraropy ¢opmara.

Ilpu 3ananuu MHOMECTBA MOHCKA MOXHO TAKKE MCTONBL30BATH CUMBON “NiE-
duc” s 3a1aHUA NPOMENKKYTKOR, a TAKkKe MaKCHMaIbHYHO LIMPUHY T10J1si BBOJA

scanf{"% 1 0[A-Z1-5]%s", s),

MOXHO TaKxke ONpe/eSIHTh CHMBOJIBI, KOTOPBIE HE BXOJAT B MHOXECTBO I10-
vcka. [lepen mepreIM M3 3THX CHMBOJIOB CTaBHTCA 3Hak ”. M MHOxecTBO CHM-
BOJIOB pa3NH4aeT, eCTECTBEHHO, CTPOYHBIE U POITUCHBIE OYKBBI.

OnepALIMM A3LIKA €

Azpik C 6orat Ha onepalHy. 3HaK onepaLuH - 3T0 CHMBOJT WIH KOMOHHALNSA CHM-
BOJIOB, KOTOpble COODLIAIOT KOMITHIATOPY O HEOOXOMMMOCTH MPOH3BECTH ONpPE/ieieH~
Hple apHdmMeTHieckue, nornaeckie WK apyrve nericreud. Tonuelii cnmcok 3HaKoB
onepauuii s3pika C npuseneH Hibke. Cpaly OroBOpHMCs, YTO MBI 3[€Ch He 0OBACHHM
IeHCTRMA BCex ATHX onepauuii. Urax, 3Haku onepauuii askika C:

L QO . = o =
& * + - o !
sizeof / % << >>
" l && I 7: =
-t &: N= E s
K onepauusam s3bika C 0THOCAT TaKXKe 3HaKH onepauiii npenpoueccopa
# #it
Azpix C-++ nobaBUT K 3THM 3HaKaM onepauyii ellie NATe:
* >, " new, delete.

> . 5,

H1s Toro 9Tobbl CHATE TEPMUHOJIOTHYECKHE HEONHO3ZHAYHOCTH, OTMETHM, UTO
AHrMUICKUIT TepMuH “operator” IOMKeH TepeBOAMTLCA Kak “‘ornepaims™, XOTH
YacTO BCTPEeYaeTCs Neperof “oneparop”.

PycckoMy TepMHHY “onepatop A3bika 0OLIYHO COOTBETCTBYET aHINIHMHCKWIA
TepMHH “statment”. Xotd nepeBof “oneparop” B CMBEICIE “denorek, oOCTyxH-
BarolHit IBM”, Taioke npapusieH B COOTBETCTBYIOIEM KOHTEKCTE.

s kaxkpoii onepaunu sasika C onpeneneHo KoIHYeCTBO ONePaHoB:
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o OIHH oOllepaHl - yHapHasl oliepallisl, HallpUMep YHapHBIf MHHYC -X, M3-
MEeHSIONas 3HaK,

. JIBa OmepaHla - OMHapHasl onepalis, HAIpUMep onepanud CIoXeHusd X + y
WIH BBMMTAHMA X - Y,

» TPH OflepaHla - omncpalMs yclopue ?:, Takas ornepauus Toabko onHa. O Hel
MBI paCCKaXeM HEMHOIO IMO3XeE.

Kaxnas onepaiiisi MOXeT MMETb TOJBKO OIpeNeNIeHHBIC TUITH ONEPaH;I0B.
HaripuMep, onepalus NMOOMTOBONO cABUra omnpeaesieHa TONBKO I LeJOYNC-
NeHHBIX OTIEpPaHITOR.

Kaxnas 6uHapHas onepauysi Takke MMeeT ofpeiecHHBIN NMopsuloK BHITON-
HEHMS: CJleBa Hampapo WIM cripaBa HaineBo. Hanpumep, orepaums crnoxeHus
BEITIOHAETCS CJieBa HallpaBo, 4 OlepalMs I[MPUCBAWBAHUS BBINOJHSETCH CIpapa
HATEBO.

HakoHen, Kaxiasi onepalus MMeeT CBOI MpHOpUTeT. Tak, onepals clio-
¥eHUs UMeeT OoJlee HM3KMIT [IPUOPUTET Tepen onepatived ymHoxeHua. B 1o xe
BpeMS OTIEpalIks CJIOXEHHA HMeeT OoJiee BHICOKMIT NMPHUOPHTET riepel] onepalluei
npvicBaupanua. Hicke B Tabiauile MBI yKaXeM TPUOPHTET KaXJIOH onepallMH,
TOYHEE, PacTlONOXUM MX B IOpsiake npuopurera. B 3moit Xxe Tabnuue Mbl yKa-
XeM NOpsUIOK BBITOIHEHHS (CJieBa HanpaBo MM CITpaBa Hanepo). Kak mpapuno,
yHapHble Onepaliuy UMetoT Dolee BEICOKUIT IMPUOPUTET, YeM OuHapHble.

Kaxoe pelpaxenye, Kak MB yX€ NOBODU/IW, MMeeT OMNpefielleHHOe 3Have-
HKEe, a 3HAYUT, M TUIT 3TOIO BHIPAKECHMS.

CHayata Mbl 0bcyauM apudMCTHYCCKHe, JIOTHYECKHME OrepalMK W orepa-
LMY OTHOILEHWS. K NpyriM orepallisiM Mbl BEPHEMCS MO3XKeE.

APWPOMETUNECKME ONEPALIMK

K apupnetnyeckum onepariusaM si3bika C oTHOCSTCS:

- BbMHTAHHE W YHApPHBIH MUHYC;

+  caoxeHue;

*  YMHOXEHHUE;

/  NeaeHWUE,;

% neneHHc N0 MOAYIIO;

++ yBesiyenue Ha enuuuiy (increment);

--  yMEHbllIeHHe Ha eauHHIy (decrement).

Onepallid CROXEHHs, BbIYMTAHMA, YMHOXCHHS M JefleHHs JeHCTBYIOT Tak
Ke, Kak U B OOJIBIIMHCTBE APYTHX ATTOPUTMHUYECKMX SA3BIKOB. OHM MOIYT Ipu-
MEHATLCH KO BCEM BCTPOCHHBIM THIaM JaHHBIX. Onepanvy BbITOMHAIOTCH cileBa
HallpaBo, T. €. CHa4Yala BbIMMC/ISIETCH BHIPAKEHHE NEBOTO OniepaHja, 3aTeM BbI-
paxeHue, crosillee clipaBa OT 3HAKa oriepatMu. Eciu onepaHibl MMEKT OIMH
TUIl, TO Pe3yNbTaT apHMeTHHECKOH onepauM MMeeT ToT Xe Tur. ITosromy,
KOrga orepalidsd nejieHus / NPUMEHSETCS K LENbIM NMEPEeMEHHBIM JWIH CHMBOJIb-
HEIM mepeMEHHBIM, OCTATOK OTOpacwhiBaeTcs. Tak, 11/3 Oyzaet pasHo 3, a Bbipa-
Xexue 1/2 OymeT paBHO HYMHO.
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Ornepaltys oeieHUs! Mo MOAYMO % [aeT OCTATOK OT LIEJIOYMCIICHHOTO Jielle-
Hus. Onepanius % MOXeT NPUMEHATHCH TOMBKO K LIETOYHCIICHHBIM IepeMeH-
HBIM. B clieyioleM npuMepe BBEIYMCIIAETCS LEIasd YaCThb M OCTATOK OT JeleHHs
JIBYX LIENBIX YHCE]T.

#include <stdio.h>
/* Ipumep 10. */
Enain(}
int X, y;
printf{"Beemure nenuMmoe U JeIHTENE:");
scanf("%d%d", &x, &y);
printf{"\nllenas wacts %d\n", x/y);
printf{"Octarok ot nenenus %d\n", x%y);
}

Azpik C mpemocTaniisieT MOJIB30BATENO el1le JIBe OYEHb TOJIE3HbIC Orepalliu,
cneudHBIe HMerHo LA s3plka C. 9710 yHapHBle olfepaliiil ++ u --. Onepa-
iyg ++ mpubarndeT eOUHMILY K ONEpaHay, Onepauus -- BBIUMTAET eQUHUILY U3
oneparna. OGe onepauy MOTYT CJIEIOBATh ViEPel ONepaHIoM WIH I10CHe ofe-
panna (rnpedukcHad U nocrpuxkcHas GopMbl). Tpu HarmicaHHble HIKE Oriepa-
TOpa NAalT OOUH M TOT X€ Pe3yNbTaT, HO UMEIT padIHyKe IPH HCMOIb30BaHHH
B BBIpaXEHAX:

x=x+1; ++x; xt+.
IIpocTas riporpaMma IMO3BOJIUT IOHATH 9TO Pa3iue.

#include <stdio.h>
/* Mpinvep 11. %/
main()
{
int x=5;
int y=60;
x++;
++y;
printf("x=%d y=%d\n", X, y);
printf{"x=%d y=%d\n", x++, ++y);
}

Pesynbratom paboTsl 3Tolf NporpaMMe! OyJIeT cieyionee:

x= 6, y= 61;

Xx= 6, y= 62.

O6patuTe BHHMAaHUE Ha TO, 9TO HalleYaTaHHOC 3HAYCHHC X HC M3MCHUIOCH
Mpyd BTOpoM oOpaiieHu K ¢GyHKIMH printf(), a 3payeHHe y yBEJIMYIIOCH HA
cxuHmy. Ha camoM Jieie 3HaYcHUe NMepeMEHHOM X TaKKe yBeIMYWIOCh Ha €H-
HUITYy, HO yXe Toclie Bbxojia u3 ¢ynkumu printf()/. Pazmuie B MCronb3oBaH
npegukcHoil ++x 1 moctduxcHoit x++ HOpM cOCTOUT B CIICAYIOLIEM:

x++ - 3HayeHHC nepeMeHHON X cHavyala HCIIONB3YeTCs B BBIPAXKEHHH, H
JIIIE 3aTeM MepeMeHHAS YBEIMYWBACTCH HA eIHHHLLY;
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++X - nepemeHHas X CHauana yBEIHYMBAETCA HA €/IMHMILY. @ 3aTEM €€ 3Ha-
4ECHHE UCIIOJIb3YETCH B BblPaXKEHHH.
CrapuiMHCTBO apupMETHUECKUX ONepaLyi Cleayonee.

++, -

- (yHapHBIH MHHYC)

/%

+, -

Onepauyy, ONHHAKOBLIE [0 CTAPILIWHCTRY, BLIIONHAKTCH B TIOPAIKE CJIERA
panpapo. KoHeuHo e, ans Toro urtodbl W3MEeHHTL TOPAAOK onepalMii, MOryT UC-
110JIb30BATLCA KPYTJIbIE CKOOKHU.

ONEPALIMM OTHOWEHUA M NOTHYECKHE QREPALIMK

OnepaunM OTHOIIEHHS UCTIONL3YHOTCA JUTA CpapHenuA. ITonuslii crivicok ome-
paiiMit OTHOLEHHA B A3bIKe C CIeayroNuii:

<  MeHbue,

<= MeHBUE WKW PaBHOo,

> Gonblwe,

>= Gonble wNH pasHo,

== pagHo,

I= He paBHo.

B s3pike C nMmeeTcs TakikKe TpU JIOrHuecKye onepauyi:

&& w (AND),

I wnw (OR),

I we (NOT).

Onepauyy OTHOLIEHUS HCHIONB3YIOTCA B YCJIOBHEIX BBIPAXEHHAX, WIH, KO-
poue, ycnopusx. IIpumMeprl yCnOBHBIX BEIpaKeHHit:

a<0, 101>=105, a=="A" , 'a'l="A’

Kaxnoe ycnorHoe BelpaxeHHEe NPOBEPAETCA: HCTHHO OHO MITH NIOXKHO. Touhee
cieflyeT cKasaTh, YTO KaXJI0€ YCIOBHOE BbIpakeHHe NMpHHHMAET 3HayeHHe "Hc-
tiiHo" ("true") wan "noxuo" ("false"). B s3pike C Het norudeckoro (6yneroro,
boolean) Tuna. IToaToMy pe3yNBTaTOM JIOTHYECKOTO BLIPAKEHUSA ABJAETCA LIENIO-
yMCIIEHHOC apH(pMeTHUYecKoe 3HaucHue. B s3pike C "HCTMHHO" - 3TO HeHyJeBas
BeJIMMMHA, "TIOXHO" - 3TO Hynb. B OONBIIMHCTBE ClTyyaeB B KaueCTBE HEHYJIEBOIO
3HaqyeHua "true” ucnone3yercs enMHHUA. Tak, W3 NMpHBENECHHBIX BBILLE NMPUMEPOB
YCIIOBHBIX BBIpaXEHHI 2-€ M 3-€ NpHHAIN 3HaYeHHe "Hyns", a 1-e u 4-e - HenyJne-
Ebi€ 3HadeHusa. PaccMoOTpHM nipumMep.

#include <stdio.h>
/* MNpumep 12 */
main()

{
int tr, fal;
tr = (101<=105); /*ebipaxetve "UcTuHHO  */
fal = {101>105); /*evipaxenue "noxwHo" */
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printf("true - %d false - %d\n", tr, fal);

return 0,
}

Jloruyeckve omepalM B si3blKe C cOOTBETCTBYIOT KIACCHYECKMM JIOTHR:o-

ckum onepaimsine AND(&&), OR (|) 1 NOT (!), a ux pesyneTar - COOTBETCT-
BYIOIL{HM TAG/HLAM, KOTOpble NPHHSTO Ha3bIBATH TabIMLIAMH UCTUHHOCTH

X Y XANDY | XORY NOT X XXORY
I 1 1 1 0 0
1 0 0 1 0 1
0 1 0 1 1 1
0 0 0 0 1 0

Onepaiist XOR naseiBaetcsl onepauveil "ucknoyaomee win™. B sizpike C
HeT 3Haka noruyeckoil onepaiiny XOR, x0T oHa MoxXeT 6HITh peaituM3oBaHa C
novolnkto onepaunit AND, OR u NOT. OnHako B natpHeiinien Mul Gylem pac-
cMaTpuBaTh NOOWUTCBEIE ONEpPalMM, CpedH KOTOPHIX Onepalvs "HCKIIYaloniee
Win" yXe ecTk.

OnepallMi OTHOLIEHHA W JIOTMYEeCKHE Olepallii MMeloT NPHOPUTET HIMXeE,
yer apudMeTHYSCKME ONepalyu. DTo 3Ha4YMUT, 4To BeIpaxeuue 12>10+1 pac-

cMaTpHBaeTcsl KakK BeipaxeHue 12>(10+1).
CTapIIMHCTBO JIOFMYECKMX OTEpalidii U Orepalvit OTHOUIEHHS Cllenylolee:

Crapas !
> L ==

&&

Miagwas |

B noriuecknx BhIpaXeHMSIX, KaK W BO BCEX JIPYrux, MOXHO HCIOJIB30
KpyIiibie CKOOKM, KOTOpbLIE WUMEIOT HAMBBICIIMH 1ipuopuret. Kpoue 1oro, Kp
JIble CKOOKM TIO3BOISIOT CIeIaTh JIOTHUECKHE BhIpaXeHHWd 60;Tee MOHATHHIMH
VIOOHBIMM T YTeHHSI. YCIOBHBIE M JOTHYECKHE BBIPAXKEHUS HCTIOIB3YIOTCH
yIIpaRIAoNIMX oneparTopax f3blka C, Takux, Kak if for u apyrux.

OcobeHHOCT JtorHueckux omnepailiii && W || coctour B ToM, 4TO ecau mp
BB HCIEHUM pe3y.TbTaTa onepalliy (Buipl) && (BBIp2) - 3HaueHHe JICBOroO omne
paria (sbipl) Oyzer HyneBHIM, TO 3HAYEHHE BTOpPOrO oOnepaHia Ha pesyikb
onepaivy He OKAXeT HUKakoro RMsiHMA. B aToMm ciyyae gropoil onepasi H
BLIYMUCIISIETCA. A Clie0BaTeIbhy, HATEXIB Ha TO, YTO MPH BBIYHCIEHMHW BTOPO
onepaiila MOXET NMPOH-OMTH YBEIWHYeHIE Kakoi-1ubo mepemeHHOI O:1aroa
onepauuu ++, He onpaBiatotcs. To X€ camoe KacaeTcsl onepaimi [ B ar1o!
CIy4yae BTOpOH omepal] He BBIMHMCISAETCS, €CIM 3HaYeHMe JIeBOro oliepaHa He

HYJIEBOE,
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OnEPALMA NPUCBAMBAHNA

Onepamms npucpauBaHusl B sispike C oBo3HayaeTcss MPOCTo 3HakoM =. B
OTIIMYHME OT JPYIMX A3BIKOB B s3bIKe C orepartop nmpHcBaMBaHMSI MOXET UCIOJIb-
10BATHCA B BBIPAKEHWAX, KOTOPHIE TAKXKEC BKIIOYAKT B cehs oreparopsl cpaBHe-
{9 WIH JJOTHYCCKUE OIEPaTophl.

B ¢parmenTe

if ((=x-y)>0) printf ("4Yuco x, Gonle UeM y)

cHayana BBIYUCJISETCS BeJIMYMHA X-y, KOTopas MPUCBAUBACTCS MNEpPeMCHHOM f,
iaTeM CpPaBHHUBAcTCS ee 3HaycHHe c¢ Hylem. Eme omHoit ocobeHHOCTHIO He-
OIb30BaHMS oflcpaTopa MNpUcBauBaHus B si3bikKe C sIBIAETCS BO3MOXHOCTE 3a-
I11CaTh Olleparop:

a=b=c=x*y

Takoe mMHorokparHoe NpHUcBavBaHUc B s3bIKe C - obbMHOE AENO, ¥ BBHIION-
pseTes ciipaa HaleBo. CHayana BeIMHCIIeTCS 3HaycHHe X*y, 3aTeM 3TO 3Haye-
Hiie MpUCBAUBAacTCA ¢, ITOTOM b, M muumb 3areMm a. B JeBoil YacTH orieparopa
[IPUCBAUBAHUS! JODKHO CTOATH BBIPAXCHUC, KOTOPOMY MOXHO IPHCBOMTHL 3Ha-
yeHHUe. Takoe BblpaxecHUe B s3bIKe C, HampHMep MpocTO IEpeMEcHHas, Halbl-
paeTcst pestmuynHOol lvalue. BoeipaxeHue 2 = 2 onmmboYyHO, Tak KAK KOHCTAHTE HeJlb-
35 MPUCBOMTHE HUKAKOE 3HAYCHME: KOHCTAHTa He ARISACTCH BeIMYHHOI Ivalue.

B s3pike C uMCEIOTCS OOMOJHUTENBHBIC ONEpalvy IIpUCBaMBaHMA +=, -=
'fr'_—_ L= H %=_

BMecTo Bblpa¥eHHS n = n + 5 MOXHO HCIIONB30BATH BHIpAXEHHe n += 3,
3rechk += aIMTHBHASA OICpallis IMpUCBaMBaHusl, B pe3yJ/ibTaTe BBIIIOTHEHHS KO-
TOPOH BEJIMYMHA, CTOSANIas clipapa, MPUOARIAETCS K 3HAYCHMIO TEPEMEHHOI,
CTOSIIEH clleBa.

AHATOrHYHO

m-=20 To xe camoe, 4TO H m=m-2{;
m*=20 To xe camoe, ¥T0 H m=m*20;
m/=10 1o xe camoe, y10 ¥ m=m,10;
m%=10 1o xe camoe, 4T0 ¥ m=m%10.

3T omepalid HMCIOT TOT Xe IMPHOPUTET, YTO M Olepaius MpHCcBanBa-
ML =, T. €. HWKe, YyeM NpHoputeT apudmerudecKux onepauuit. Ectep eme
HECKOJIBKO JIOTOJHUTEIbHBIX oflepallii npucBauBaHMs, O KOTOPBIX MBI YTIOMS-
HeM Hipke. Oneparst X-+=>5 BBINOIHAETCS OBICTpee, YeM orepalus X=x+3.

MoPA3PAAHBLIE ONEPALMM (NOBUTORBIE ONEPALMM)

[NopaspsimHele oriepalii¥ MOXHO IPOBOIWTE ¢ JIODBIMH LETOYHCICHHBIMU
lepeMeHHBIMM M KOHCTaHTaMu. Heilbss Hcmonb3oBarh 9TH oliepallii ¢ Iepe-
MeHHBIMU THA float, double u long double. PesymeraroM nmobuToBoil onepaitii
OysieT HenoyHucieHHOE 3HAYEHHE.

[TopaspsaaHeIMH onepallisaMHy SIRISTIOTCS:

AND,
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| OR,

a XOR.

- NOT,

<< C/IBHI BAEBO,
> C/ABHI" BOPABO.

Onepaumit AND. OR, NOT 1 XOR nam yxe M3BECTHbI, OHM 1TOJHOCTHIO aHa-
JIOrHYHbLI COOTBETCTBYHOLULIHM NOHYECKHM OllePalliaM. Tonbko B 3TOM cnydyac Mhbi
CpaBHMBAaCM HC 3HA4YEHWUA BHIPAXKEHHI, & 3HAYCHMSA Kax/J0H COOTBETCTBYIOLIEH
napei paspsios (Outos).

[Mopaspsnibie onepauu 1o3BOASIOT. B HACTHOCTH, 0DECIeYnTh NOCTYN K Ka
xnomy Outy uadopmaumn. Yacto nopaspsaanbie ONEPaLui HaXoasT NPHMEHEHH
B npaliBepax yc1poiicTs, NporpaMMax, CBa3aHHbIX ¢ NPHHTEPOM, MOJIEMOM K 1Py
'MMH YCTPOHCTBAMH.

Ilpy BBIlONHEHWKM TMOpa3psAHOM oflepaluu Haa ABYMA NEePEMEHHbIMH, Ha
npumep Tura char, onepauMs nNpoWU3BOAWTCA Haa Kax/IoH I1apod COOTBET
CTBYIOIMX pa3zpsafok. OTIHYHE MOPa3PAAHLIX OlEPALMH OT JIOFHYECKHX W one
paudii oTHOIIEHWS COCIOMT B TOM, YTO JOIMYECKHE ONEPaLMy W ornepanuv or
HOUICHUA Beerna B pesynbrate jatot 0 wan 1. Ins nopaspsanHsix oriepaumii 370
TaK.

[lpupenem HeckoibKo NpUMEpOoB nopaspsaaHbiX orepaumii. Ecny nano ycra
HOBUTb 3HAYEHHE CTapllero paspsga nepeMeHHoiH THra char paBHBIM HyJIO,
yao6Ho npuMeHuTh onepauuto & (AND):

ch=ch & 127,

Nycrs ch="A

‘Al 11000001
127 01111111

'N&127 01000001
Ecnu e MBI XOTUM YCTaHOBHTh CTapLUWii paspa paBHBIM €AHHMLE, TC Y00
Ha oriepaiinsa OR:

ch = ch| 128
‘AT 11000001
128 10000000

‘Al128 11000001

[Nlopaspsannele onepauny ynoOHB Tawke 18 OpraHuM3alidd XpaHCHHs B CXka-
TOM BuJie vHQopmaumi o coctosuun on/off (BrmovueH/Brikmover). B onHom Oai-
TE MOXHO XpanuTh 8 Takux dnaros.

Ecnu nepeMennas ch sBasetcs xpanuniileM Takux (uiaroB, TO NPOBEPHTH,
HaxopuTcs nu Quiar. copepxkainuiics B TpeThbeM OMTE, B COCTORHHM O, MOXHO
chenyrommumM obpasom:

if (ch & 4) printl("3 6ur coaepoxmt | coctogHue on'l;

JTa INpOBEPKa OCHOBLIBAETCA HA JIBOUYHOM [IPEACTABNEHHM  4HCna
4=00000100.

72



EeedeHue & a3bix C Jid
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Onepaumi caura >> # << IPHMEHHMBI TOJLKO K UEJOYMCIEHHLIM NEpe-
veHHBIM. B peiynktate npumeHenus Tok onepaunu CABUrarT Bece 01Tl JieBOro
oriepaHga Ha YHcino TNo3HLIME, ofpenensemMoil  BbipaXeHHeM Cripasa CcooT-
seTCTBEHHO BrpaBo WM BieBo. Hepoctatouime 3HaueHns OUTOB NONONHMOTCA Hy-
nsantH. Popma ITON ofepaLmy Creyioas:

value 22 yucao 1o 3KILAH,
value €< 9ucao oMK

[pumep:
nBoM4HOE npeactapienue yuena x=9: 00001001, Torna
x=0<<3 01001000

x=09>2>3 00000001,
X =925 00000000

[lpy npumeHeHuM onmepallMy CABUra MOXKET MPOHCXOAMTE MOTeps CTapiuWX
WITH MAAAIKX paspsanos. [IpuMeHeHue onepauui << ¥ >> [0 oYepeaH K OJIHOH U
TOH Xe MepeEMEHHON MOXET U3MEHUTL 3HAYEHNE dTOH INepeEMEHHON U3-3a 110TEPH
paspsioB.

ITycts unsigned char x=255. JiBoniHoe npeicTaBlICHUE NEPEMEHHOM X UMEET
wiam T11T1111.

JHayeHHeM BbipaxeHus X=X<<3 B apouynomM eume Oyner 11111000

3HaycHHeM BbIpaxeHus X=X>>3 B neonyHoM Buae Oynet 00011111.

Onepaumn () 1 ]

B a3bike C kpyrnbie M KBaapaTHble CKOOKH TaKXe pacCMaTpUBAIOTCA Kak ofle-
pauvu. Hpuyem 311 onepaiy UMEIOT HaMBBICLIHI NPUOPHTET.

[TopaspsnHbie onepalMy NOpoXparoT €LIe HECKOJIbKO CIIOXKHBIX oflepauuii
MPHCEAHBaHHAL

|:1‘ &= ¥ f= E {{=? }}=‘

OnNEPALNA YCAOBHE 73

Onepanms ycroBKe -~ eIMHCTBEHHAd onepalvs f3bika C, umerolas Tpy one-
panfa. JTa onepaums UMeeT B

(Boipl)?(BLIpZ): (BEIp3)

Brruucnaercs Boipaxenue (Boipl). Ecan 310 BhIpaxkeHue WMEET HEHyNeBoe
3HAa4YeHUE, TO BHIYMCASETCS Bbipaxkeuue (Bbip2). PesynbraTom orepaumn Oyner
3HAYCHHWE BhIpaxkeHus (BbIp2).

Ecnwv 3Hauenue BblpaxenMs (BbIpl) paBHO HYNK), TO BBHIYMCIAETCS BhIPa:KEHHE
(Bbip3) M ero 3Hauenue Oymer pesyabraTom onepaumy. B moboM ciyyae BbiMHCIACTCS
TOJIbKO OJTHO M3 BeipaxeHuil: (BHIP2) M (BBIp3). Hanpumep, onepaimio ycnobue ynob-
HO NPUMEHATB JUTA HAXOXKAEHWA HAWOONBILETO U3 IBYX YHCEN X U Y-

max = [(x2y) ¢ x y
uIK Ans HaxoxkacHusa abcomoTHoll BeMHYMHEL YMCa X:
ales = (x20) ¢ » -x,
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Ecmt propoit ¥ TpeTvi{ ONepaHIb! SRmoTeA BeyuHaMy Tyuria lvalue, T. e. MO-
IYT CTOSITH B JIEBOH YacTH Offepaliii [PHMCBAMBAHMA, TO U PE3YIILTAT OIEpaIlid YCI0-
BHE SIRIMETCH Be/IMuMHoi TuTa Ivalue. C nmoMolublo 3T0i ornepaliMi MOXHO B OIHY
CTPOYKY PEIUTD 3a1ayy: HauboJbIlee M3 YHCe X WK Y 3aMEHMTE 3HAYCHUEM 1:

x>y Ixy=1;
OneEPALMS 3ANATAR

Onepanist 3ansitas MMEET caMblii HM3KWI MpUHOpHUTET K3 BCEX oncpaliuif
A3bIKOB C u C+++. Onepanys 3arsitasi BRIIOIHACTCS CEBa HANpapro, M €€ 3Ha4e-
HUEM SIB/ISIETCH 3HAYeHHUe mpaBoro onepaHja. B Beipaxenuu (Bhipl), (BbIp2)
cHayasa BbMUCIMTCA 3HaycHue (BbIpl), 3areMm - 3HaucHue (BbIp2). ITO 3HAye-
HUe U DYNCT pe3yAbTaToM OMNeEpaLiu.

OnEPALUMS SIZEOF

Onepartms sizeof nmeet npe Gopmbi: sizeof (TUIT) Win sizeof (BBIpRKEHHE).

PeayiibratoM 3T0ii orepalliy ARISCTCH ETOYHUCICHHOS 3HAYCHUE BE/IMYMHBL
THITa Wi BhipaxeHus B Dafitax. Ilpu ucnonssoBaHuM Bropoii ¢opMbl 3HAYEHUE
BBIPAXKCHMS HC BBIYMCIIAETCH, 4 JUIIL onpeacsisieTcs ero Tvm. [lpuMepsl mc-
nosas3oBaHue: sizeof (short int) wm sizeof (x). B kayecTBe Tumna B onepauuu
sizeof HE MOXeT MCITOIb30BATLCH THIT void.

Onepalmid . ¥ -~ ByIyT onpeeieHbl HIDKE.

Jlanbnie Mbl YBUIMM, YTO HEKOTOPHIC 3HAKM OIECpalvii MMelT HECKOJIBKO
CMBICTIOBBIX 3HaYeHMil. Tak, 3HaK onepaimy & UMeEeT NBa 3HAYCHMSL: OuHapHas
ornepaims nodbutosoe AND u yHapHas oniepalMs B3ATHA aJpeca.

YNPABNSKIOLWUME ONEPATOPBI

Met yxe 3HaeMm npoctefituyio dopMmy IAByx Takux oreparopos: if u for. Pac-
CMOTPMM 3TH W ApPYrHE€ OMNepaTophl roApodHee. Yrpamisioun(ke oOrepaTopsl
MOXHO Pa3JeiuTh HA TP KaTeropHu:

1. ¥cnoBHbie onepatophl if, if-else 1 switch.

2. Oneparopsl tmkia for, while u do-while.

3. Onepatop Be3ycjIOBHOTO Iepexoia goto.

YCnoOBHBLIA ONEPATOP IF

Mpe1 yxe 3HaeM npocteiituyro dopmy oneparopa if. [Monuaa ¢opma atoro
ofieparopa cheIyloas:

if (yc:10BKE) onepatop;

else onepatop;

Ecnu 3HaveHne ycioBHS "MCTHHHO", TO BBITNOJHSETCH oneparop (UM MOXeT
ObITH cocTaBHOI orleparop - B:10K), cremyrouii 3a yenosueM. Eciii Xe ycrosue
IPMHUMAET 3HaYeHHe "IOXHO" TO BBUTQIHACTCH OMEpaTop, CJEAYIOIIMIA 3a K-
yeBbiM ciioBoM else. B 3amucH oneparopa if Bropas yacts (T. €. oreparop else)
MOXET OTCYTCTBOBATh. 10r/1a, €CJIM YC/IOBHE MPHHUMACT 3HAYCHUE "JIOXHO", BBI-
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[TOJTHACTCH Cpaly cleylrnuii orlepatop nmporpamMMbl. Ha caMoM fiefie B KayecTse
yCJIOBHSI MOXET CTOSITh IIPOU3BOJIBHOE BbIpaxeHUe. B oneparope if mmiib npo-
RePACTCH, ARISETCH JIM 3HAYCHWE BTONO BBIPAXKCHMS HEHYICBBIM (UCTHHHBLIM)
WwiM HyJeBbIM (ToxHbiM). C nomonibio oneparopa if MOXHO, HanmpUMep, Bbi-
qUCIIMTH 3HaYeHue QyHKUHH sgn(X) - 3HaK X. OyHKiMA sgn(X) npUHMMaeT 3Ha-
geHue 1, econ x > 0, 3sHayexne -1, eciu x < 0, 3HayeHue 0, ecnu x = (.

#include <stdio.h>
/* Tlpumep 13. %/
I?ain(}

Int sgn;
float x;

printf{” Beemure umcno:");
scanf{" %", &x):
if(x>0) { sgn==1:printf{"Yucno %f nonoxwurensHoe sgn = %d\n", x, sgn); }
if{x==0) { sgn=0;printf{"Yucno %f papHo HyTI0 Sgn = %d \n", X, sgn); }
if{x<0) { sgn=-1;printf{"Uucno %f orpuuatensHoe sgn = %d \n", x, sgn): }
}
YacTo BeTpeyaeTes HeODXOAMMOCTE MCIIONIB30BATh KOHCTPYKLIHIO 1f-else-if:
if (ycnosue) oneparop;
else if (ycnosue) onepatop;
else if (ycnosue) onepartop;

else oneparop;

B stoit dopme ycnous oneparopoB if [poBepsloTcs CBepXy BHM3. Kak
TOILKO KAKOC-NMOO0 M3 YCIOBHUiT NPHMHUMAET 3HAYEHUE "MCTUHHO", BLINOJHUTCH
oreparop, CIICIVIOUIHI 38 3TUM YCJIOBMEM, a BCA OCTATbHAS YacTb KOHCTPYKUHH
Oyaet nmpourHopupopaHa. Oneparopst if npenbwmem npuMepa MoryT ObITh 3a-
[THCaHBI B APYrOM BHJIC:

#include <stdioh>

/* TpuMep 14. */

main()

{

int 5gn;
float x;
print{{” Beeaure 4Hcno:"):
scanf("%f", &x);
if(x>0) { sgn=1;printf{"Yncro %f nonoxure;isHoe \n", X); }
else ifix<0){sgn=-1:printf{"Iucno %f orpuuareasHoe \n", x); }
else { sgn=Q;printf{"Yuc:ito %f papHo Hymo \n", x); }
}

B kayectBe yciopusi orneparopa if MoxeT HcnOIb30BaTses, Kak MbI YK€ CKa-
a1, HEKOTOpOe BbipakeHue. Tak, Ui TOro Yrodbl MpPOBepHTh, PABHO YUCIO X
HYJIIO WM HE paBHO, MOXHO HaIlucarthb
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t (x= =0) print(""1ucao pasio uyato”);
clse print("Yucao ne pasno nyao”),

ToT e pe3ynbTaT MoXHO MOAYYHTH CHERYIOULHM ONEPaTopoM:

i ('x} printi("Hucao pasno nyan’);
else printf("Yucao He pasno nyaa®),

BroxeHusiM oriepatopoM if HasbiBaeTcs cienylolias KoHCTPYKLMS:
if (x)
i (y} omeparopl,
else oneparop?,
B Takoii opme HenoHsTHO, K KakoMy w3 onepatopoB if otHocurcs clse.
B s3bike C oneparop else accoumupyercs ¢ Omoxaiiinum if B COOTBETCTBYIOLLEM
onoke. B mocnennem npumepe else ornocures k if(y). Jlas toro utobel oTHECTH
else k oneparopy if(X), Hy»kHo COOTBETCTBYIOIIMM 00pa3soM paccTaBUTh Ornepas
TOpHBIE CKOOKU:

i (x){
it {y) onepatopl;

else onepatop?;
Teneps if(y) otHocUTCA K npyroMy OJIOKY.

OnNEPATOP SWITCH

Asnik C umeer BCTPOEHHHIH onepaTop MHOXKCCTBEHHOTO BbIOOpa, Hasbiba-
emblit switch. OcHoBHas Gopma oneparopa UMeeT Takoi BUIL:

switch (Boipasxenuce) {
case constantl:
HOCACAOBATEALHOCTL OllepatopoB
break;
case constantZ:
MMOCACAOBATEALHOC 'L ONEPATOPOR
break;

casce constantiN:
MOCABAOBATEALHOCTE OICpaiopon
break;

default
MOCACAOBATCALNIOCTE ONCPATOPOR

)

CHavana BeIYMCIIfieTCS BbIpaxkeHHe B CKoOKax 3a KIO4eBbIM croBoM switch.
3areM fpocMarpuBaeTcs cnycok metok (case constantl w T. 1) n10 Tex nop, noka
HE HAXOIMTCs METKA, COOTBETCTBYIOUIYIO 3HAYEHWIO BHIYHCIIEHHOTO BbIPAXKCHUSA.
Hanee mpoMcXoAMT BBHIONHEHHE COOTBETCTBYHOIIAs NOC/IEN0BATEILHOCTH onepa-
TOpPOB, CHENyIOUIMX 3a nBoeToureM. Ecnu ke 3HaueHWe BRIPaXKeHHs HE CO-
OTBETCTBYET HH OHOM W3 MeTOK omneparopa switch, TO BHINOMHACTCSA Moc/ie0Ba-
TEABHOCTh ONEPaTOPOB, Cle/lyloulas 3a KiloyeBbiM clioom default.
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JlonyckaeTcsi KOHCTPYKIMs onepatopa switch, korma cnoso default u  coor-
gCTCTBYIOLLAS TTOCNEN0BATENBHOCTE ONEPATOPOB MOXKET OTCYTCTBOBATh.

Eule oauH He BeTpedaBliuiics HaM paHee onepatop - break. Koraa mocne nocnenosa-
1enbHOCTH OTIEPATOPOB BCTpevaeTcs KioueBoe cnoBo break, To BelmonHeHue oneparopa
break MPUBOAMT K BBIXOAY H3 ornepaTopa Switch M mepexony K CHEAYHOLLEMY ONCpaTtopy
nporpaMmel. Hanuame oneparopa break B oneparope switch neobszarensHo. Yro Oyner,
ecnu oneparopos break ne 6yner? OTBer Ha 310T BONPOC NALYT pe3yneTars! paboTel cre-
JYIOLLMX JIBYX BapHAHTOB MpOrpaMMBbl:

#include <stdio.h>

1* Tlpumep 15, */

/* Tlpumcp oneparopa switch ¢ ncnons3osanuem break */

main()

{

char ch;

printf("Beeaure 3arnapHyro GykBy pycckoro andasura:");

ch=getchar();

if{ch>='A" && ch<="51)

switch(ch)

{

case ‘A"

printf{" Aqexcees \n"),
break;

case 'B"
printf("bynrakos \n");
break;

case 'B":
printf{("Bonowsn \n");
break;

case'l™
print{{("Torons \n"),
break;

default:
printf{"Jloctoesckmit, 3owenko v apyrye \n");
break;

else printf("Hano Geino BBecTH 3arnapHylo pycckyio Oyksy \n");
)

#include <stdio.h>
/* Hpusmep 16. %/
/* Tlpuvep oneparopa switch Ge3 nenonssosanns break */
main()
{
char ch;
printf{"Beeaure 3arnasHyio Oyksy pycckoro andasura:"),
ch=getchar();
if{ch>="A'&&ch<="A")
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switch(ch)
{
case "A":
printf{"Anekcees \n");
case 'B":
printf{"Bynrakos \n");
case 'B":
printf{"Bomoun \n");
case T:
prantf{"Torons \n"™);
default:
printf{"docToeBcKiii, 301IEHKO M ApyTHE \n");
}
else printf{"Hano GRUIO BBECTH 3aIMTaBHYIO0 PyccKylo Oyxsy \n");
}

[Mpeanonoxin, BBl 3aMyCTWIM MMEPBYIO MporpaMMy M Beenu Oykey B. Pe-
3YJIBTAaTOM paboTHI MporpaMMbl DYIET clienyoIlas cTPoKa:

Bynrakos

BolnonHIcH TONEKO OOUH OIEpaTop, COOTBETCTBYIOMMIT MeTKe 'B'. B cmy-
yae sallycka Apyroii rporpaMMbl BBola OyKBbl b pesynprar pabors! rporpaMmbl
Oynet cnemyroLHii:

Bynrakop

BomonmxH

Yorone

Hocroesckii, 3o1eHKO M Ap.

MBI BIWIHM, YTO BRITIOTHIINCH BCE ONEpaTopbl, HayMHas ¢ MeTkH 'B’, BKTIo-
qast TOT, KOTOPBHA cicaycT 3a ciopoM default.

Oneparop break 3akaHYMBAaeT IOCACIOBATENHRHOCTh OIEPATOPOB, OTHOCH-
uMxess K Kaxjaoit metke. Jamee BBINONHSAETCS CICHYIOUIMIA oreparop [po-
rpaMMBl. Ecnn xe oneparop break oTcyTCTBYeT, TO BBIIOJIHECHHUE ITPOAOIDKACTCS
Jlo niepBoro oreparopa break i o KoHua orepatopa switch.

Lnknbi

Huxsiel HeoOxomuMBl, KOTZa HaM HAl0 MOBTOPUTh HEKOTOpBIE MAciiCTBHA
HCCKOJIBKO pa3, Kak IIPaBIIo, MOKa BBIITOMHSETCS HCKOoTopoe ycioBHe. B s3bike
C u3BecTHO TpU BUJIa oneparopa 1ukia: for, while u do-while.

Linkn For

OcHoBHag ¢dopma 1HkIa for KMeeT cleayoUil BUI:

for (MHHIIMaIM3ALMA ; IPOBEPKA YCIIOBHA ; H3MeHeHHe) OIepaTop;
Ha caMoM Jiejie B oD1eM BUIe

for (BErpaxenuel ; pHipaxeHHe? ; BEpaxeHHe 3) onepaTop;

B npocreititeit popMe MHUIMATH3ALMS UCITOIB3YETCS UL MPUCBOCHMS Ha-
JaTbHOTO 3HAYeHUS rapaMeTpy LMKiIa. IIpoBepka yclioBUsl - OOBMHO YCIJIOBHOE
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BBIPAKECHUE, KOTOPOE OIPEIEIIsAET, KOrNa MK Jo/DkeH ObITh 3aBepiteH. [Ipupa-
[eHHe ODBMHO MCIIONb3yeTCs U MU3MCHCHUS MMapaMeTpa LIMKIA KaXObli pas
MpH MOBTOPEHUU LMKIA. 3T TPH pasfeiia 3aro/ioBka LMK/A JODKHBL OBITH pa3-
NEJIEHBl TOYKOIi ¢ 3arAToii. BhilmolHeHHe LIMKIA IMPOUCXONMT J0 TeX ITop, ITOKa
yCJIOBHOE BbipaxeHHe UCTHHHO. KaK ToibKO YC/IOBHE CTaHOBUTCSH JIOXHBIM, Ha-
“;lHACT BHIIIOIHATBCA CIICTYIONIMIA 3a LMKIOM for orepatop.

[Tpocteiitnuii npuUMep oneparopa LKKIa for:

for(i==0; 1<10; i++) printf{"%d\n", 1);
B pesyibTare BHINIONHCHUS 3TOro oreparopa OymyT HareyaTaHbl 8 CTONOHK

itidpst ot 0 go 9. JLias rieyati 91HX LUGp B 0OpaTHOM MOpPsSLIKE MOXHO HCITOJb-
30BaTh CACAYIOLIMIT OlEpaTop:

for(i=9; 1>=0; i--) printf{"%d\n", i);

Luxn for moxoX Ha aHATOTMYHBIC IMKILL B OPYTHMX #3BIKAX MporpaMMHpo-
BaHMS, U B TO XE€ BpeMms 3TOT oficparop B sizblke C ropazfio bosee rudKii,
MOIIHBIA ¥ MPUMEHHM BO MHOTHX CHTYyaLIMsIX.

B kayecTBe mnapaMerpa LIMKTIa HeoDs3aTeNIbHO WMCIIONIB30BAaTh LIEJTOYHUCIEH-
Hblii cyeTyuK. [IpuBesem ¢parMeHT rporpaMMbl, BeIBOAALIEH Ha 9KpaH OYKBbI
pycckoro andasura:

unsigned char ch;
for (ch="A"; ch<="§"; ch++) pnntf{"%c ", ch);

Cremytouuii dparMeHT rporpaMMel
for{ch="0"; ch!="N";) scanf{"%c", &ch);

OyaeT BBITIOTHATLCS 10 TEX 10D, MOKAa ¢ KIABHATYpbl HE OyIeT BBEAEH CHUMBOI
'N'. 3aMeTHM, YTO MECTO. L€ JO/DKHO ObITh npupamieHue, mycro. CryyaiiHo
WIM HAMEPEHHO MOXET NOJIy4YMThCA LMK/, U3 KOTOpOlre HET BhIXOMA, TaK Halbi-
BacMblii OeCKOHEYHBIH LIMKIL

[TpuBeaeM Tpu npHMepa TaKUX ITMKIIOB.

for (:;) printf{" beckoHeyHblit MKT\n"):

for (1=1;1;i++) pnntf{"beckonedHbil UMKT\n");

for (1=10:1>6:1++) printfi” beckoHedHbIH LMKTT\D");

TeMm He MeHEE LIS TAKMX LIMKIOB TAKKEC MOXET OBITH OpraHW30BaH BBIXOSI.
Jlnst aToro Mcnoas3yercs oneparop break, KoTopblii Mbl BecTpeyam Bbiue. Ecian
ofneparop break BcTpeyaeTcst B COCTABHOM oOlleparope LMK/, TO IPOUCXOIWT
HEMCIICHHOE TPEKpallleHUE BBIMOJIHEHHUS LIMKIAa W HaYHHAacTCS BBIMTOJTHCHUE
CAeYKOLIETo oflepaTopa IMporpaMMablL

#include <stdio.h>
/* MNpumep 17. */
main()
{
unsigned char ch;
for(;;) {
ch=getchar(); /*Ipouwrare cumson */
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if (ch=="Q’) break; /*IlpoBepKa ciMBona */
printf{"%c", ch); /*Ileqatb ciMBOna */

}

B aT0il nporpamme OymyT reyartaThCs BBEICHHBIE CUMBOJIBL I0 TeX fiop, Io-
Ka He OyneT BeejicH cMBON 'Q'. Bo3MOXHO, ¥ 3TO CHHTAKCHYECKU TIPABIIBHO,
HaTM4YKe IycToro oreparopa (oTcyTcTBHE oneparopa) B ke for. Hampumep

for (i=0;1<10000;i++);
LIMKNBI WHILE M DO-WHILE

Crenyrouuii orleparop uMKiIa B s3uiKe C - 310 mukn while. OcHoBHas ero
dopma HMeeT cenyonMil BUIT
while (ycnosue) ornepartop;

[JIC OICparop MOXeT OBITh MPOCTBIM, COCTABHBIM WJIM IIYCTHIM OICPATOPOM.
"YenoBHe", Kak M BO BCEX JIPYTHX OIlepaTopax, SIRIAETCH NMPOCTO BBIPAXKCHUEM.
Luk1 BeIIONHSECTCS JO TEX IOp, IMOKA YCJIOBHE TIPUHMMAaeT 3HaycHUe
"ucTHHO". Korjia Xe yc:i0BHe NPUMET 3HAYCHUE "TOXKHO", ITporpaMMa fepeiacT
yIIpaBlIeHUe CICIyIoNleMY orepaTopy mporpaMMel. Tak xe Kak 4 B LMKIe for, B
uvkie while cHayalla mpoBepsieTcsl YCJIOBUE, a 3aT¢M BBITIOJIHACTCH OIEpaTop.
370 TaK Ha3bIBaEMBIH LMK C ITPEIyCIOBHEM.
B ommnrine or npeapiiyIiMX LIMKIOB B IMKiIe do-while yeioBue mposepsieTcst B
KOHIIE oreparopa 1Kia. OcHoBHas ¢opma oriepatopa do-while criemyionias:
do {
MOC/IENIOBATENBHOCTD OIEPATOPOB
} while (ycioBue);

DurypHple cKoBKH HeoOSI3aTe/IbHBI, CCIM BHYTPM HMX HAXOOWTCS OIUH
onecparop. TeM He MCHEE OHH Yallle BCEro CTABATCS JUIA JIVYIUCH YUTAeMOCTH
MporpaMMbl, a Takke YTOOBI He CITyTaTh (IporpaMMMCTY, a HE KOMITWISITOPY) C
ornepatopoM while. Ormeparop do-while HazpBaeTca orneparopoM HMKIA €
noctyciopeM. Kakoe OBl ycioBHe HU CTOSLIO B KOHIE ofeparopa, Habop orie-
paropoB B (UIYPHBIX CKODKAX OMUH (MEpBBI) pa3 BBIIOJHUTCS OOA3aTeNBHO.
B muknax for y while oneparop MOXeT He BHITOTHUTLECS HU pasy.

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
/* Mpmvep 18, */
/* Urpa " yramaii yueno "*/
/* Iporpamma BeGHpaeT ciaydaiiHoe yucao or 1 go 100, pul
JIOJKHEL yTamarh ero */
main()
{

int 8, x;

int n=0;

randomize();

s=random(100)+1;
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do {

printf("Bream e vucao o1 1 a0 100 7)
scanf("%d " &xi
n+ +,
it (s<x) puntl{ 3aiapaHHoe YKMcAo Menniie\n'),
il (s>x) pnntl(’ 3aiapanHoe 4HcA0 Boabie\n”),

} while {s-x),

printf{"Bur yrapaan uucao \n”),

printl{"3arpaTuan na yrapaesasue %d nounror\n”, nj;

BROMEHHBIF LIHMKNE

Korna omuH UMK HAXO4UTCA BHYTPH JAPYroro, T0 TOBOPAT, YTO 310 BIO-
weHHble UMKael. YacTo BCTPEYAKOTCA BNOXCHHBIC IHKNEBL, HANpHMeEp, Nipw 3a-
noNnHeHUH Tabmuil. B kavecTBe npUmepa paccMOTPHM MporpaMmy rneuatn vab-
NIMLUB YMHMKEHHA LeNblX YHCEN.

#include <stdio h>
/* Tpumep 19/
main{)

inl i, j;
for fi=1;i<10;i+ +)

{
for (j=1,j<5)4 +)
printf("%d -~ %d = %3d ". 1, ], 1')).
print{{"\n"}:
H
}

MCIONL30BAHKE ONCPATOPA BREAK B LIMIUIAX

Onepatop break umeer nea npumenenus. Ileproe - okoH4YaHKue case B OIe-
patope switch. Bropoe - HemeleHHOe OKOHYAHHE LMKIIA, HE CBA3aHHOE C TMpo-
BEPKO# OOBIMHOIO YCnoBHsA OKOHYaHus UMKna. Korpa onepatop break scTpeua-
eTCst BHYTPH Oneparopa UMKIa, TO MPOMCXOAHUT HEMELIEHHBIH BBIXOM W3 LHKNA U
NepPeEXOn K BLINOAHEHUIO OTIEPATOPA, CECAYIOUIErO 3a ONEPaTopoM LHMKIA.

#include <stdio h>
/* Tlpumep 20. */
main()

it 1 ;
?u- (i=0;i<1000.i + +)
printi{"%d - %d \n", 1, 1'1'1);
il (i'i"i >= 10000} break;
}
}
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Onopsiore CONTIN

Ewte oauH nonesustii oneparop - oneparop continue. Eciu onepatop continue
BCTPETUJICA B OMEpaTOpe LIMKIA, TO OH NepefacT yrpaBleHWE Ha HAa4alo cleLyko-
weit utepauuu uMkna. B unknax while u do-while - na npoBepky ycnoeus, B k-
nie for - Ha npupaiuenve. ITOT oneparop HeOOXONUM, eCH Bbl XOTUTE 3aKOHUMTD Te-
KYUIYHO MTEPALMIO LIMKJIA H HE BbINOJHATEL OCTaBLUMECH ONepaTopbl. @ cpaly nepeiTH K
chenyrolleit Hrepauudi HMKTa. Hanprmep, ero MOXKHO MCNONb30BaTL B NporpaMme,
rnevararoLuell HaTypalnbHble YHena KpaTHbie CeMK

#include <sldio h>
/7 Tpumep 21 °/
maing)

mt 1,

for{1=11<1000,1 + +)

{

if (1%7) continue;
printf{"%8d", 1,

}
QnepaTOP GOTO

Aspik C obnanaer BceMH BO3MOMNHOCTAMM [UTA HAllHCAHHMA XOpOLIO CTPYK-
TYPHPOBAHHBIX MPOrpamMM. AnonoreTsl CTPYKTYpHOIO MpPOrpaMMHpPOBAaHHUA CHH-
TAKT AYpPHBIM TOHOM HCIONbL30BaHHE OnepaTtopa goto, 6e3 koToporo OwLio Ts-
#keno 00oiTHCh B Takux si3bplKax, kak FORTRAN umu BASIC. B s3pike MODULA
Hukonac BupT, asrop s3eikoB Pascal 1 MODULA, uckmotun oneparop goto co-
BceM. Tem He MeHee oneparop goto B a3bike C ecTb ¥ MHOIA OH MOXeET ObITH MO-
neseH, xotsa 6e3 Hero MOxHO 000iTHCE B MOO0# cuTyauuH. JIns Mcnons3oBanks
orneparopa goto Hano BBecTH MoHsTHe MeTku (label). MeTka - 310 HMuenTHUKa-
TOp, 3@ KOTOpPBIM cliefyeT ApoerouHe. MeTka HOMKHA HAXOIWTBCH B TOM ke
GyHKLHH, 4TO U oneparop goto. OIHO U3 Mone3HbIX NMpUMeHeHMH onepaTopa goto
- 3TO BBIXO/l H3 BNOMKEHHBIX [IHKIOB!

for () {
while { }{

for () {
goto exit,

}
}
}

exil. printl ("BRCTpRK BRIXOA H3 BAGKEHHBIX MHKA0B"),
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MACCHBBI U YKA3ZATENU

Panee MBI BBeJIM THIBI JaHHBIX B fi3bike C, KOTOpbIe HA3BIBAIOTCH MHOIMA
Da30BBIMM WIH BCTpOeHHBLIMM. Ha ocHoBe 3THX TUIIOB JlaHHBIX s3Ik C nmoaBo-
J151eT CTPOUTE ApPYTHe TUIILI JAHHBIX M CTPYKTYPBl naHHs. Maccur - ogna ua
Haudbosee MPOCTHIX M W3BECTHBIX CTPYKTYp nanHbiX. [lon MaccuBoM B siabike C
NOHUMAIT Habop NaHHBIX OJHONO M TOro Xe TWUIA, COOpaHHBIX MOT OTHUM
uMeHeM. KaxIplid 2:1eMEHT MaccHBa OIpefiensgeTcs MMEHeM MAcCHBa M Nopsii-
KOBBIM HOMEPOM 3JIEMEHTa, KOTOpBI Ha3bBaeTcs wHjeKcoM. MHiaekc B sA3bIKe
C Bcerza uenoe YHCIIO.

OBLABNEHKE MACCHBA B NPOrPAMME

OcHoBHas (popma oOBABICHUA MaccHBa pasMepHoCcTH N TakoBa:
THIT <uMf Maccusa>[pa3sepl]|paimep2]...|pasmepN]

Yaiue Bcero HCnonb3yloTcs OTHOMEPHbIE MACCHBBIL
THIT <HMs Maccupa>[paimMep]:

TUIT - 6a30BbIH THIT 2JIeMEHTOB MAcCHBa,
pasMep - KOJIMYECTBO IIEMEHTOB OJHOMEPHOIO MacCHBa.
ITpu onwicaHye ABYMepHOro MaccHBa oObARIEHHE UMEeT CHEIVIOLIMIT BII:

THIT <uMA Maccuea>[pasmepl]|{pasmep2];

B stoM omicaHuy MOXHO TpakToBaTh OOBLSIRICHHE ABYMEPHOMO MACCHBa
KaK oOBsIRICHIE MacCHBa MacCHBOB, T. €. MacCHUB pa3mepa [pasmep?], anemeHTa-
MH KOTOPOIO ARTSIFOTCH OHOMEpPHBLIE MacCHBBI <uMsl MaccHBa>|pasuepl].

Pa3syep maccupa B s3bike C MOXeET 3a7aBaTbCs KOMCTAHTOM WM KOHCTaHT-
HBIM BBIpaxeHHeM. Helib3d 3a71aTh MaccHB nepeMeHHOro pasuepa. Jl1a 3toro
CYLIECTBYET OTICbHBIT MEXaHM3M, Ha3bIBACMBbIii JMHAMIYECKIM BbLIETIEHHEM
naMsitTi. K Boripocy o IMHaMMMeCKOM BbLIETIEHHWH ITaMATH H pabote ¢ Macchpa-
MU MEPeMEeHHOr0 pa3Mepa Mbl BCKOPE BEpHEMCH.

Cuayata obeyumv 6oee nojipodbHO oHOMEpHbIE MACCHBEL

B siabike C MHIekc Beeriza HauMHaeTcsA ¢ Hynsa. Korma Mel roBopuM O nep-
BOM 37eMEHTe MAaccHBa, TO MMeeM B BUIy 92ideMeHT ¢ MHIekcoM (. Ecim MBI
OOBSBILTH MacCHB

int a[100];

9TO 3HAYMT, YTO MaccuB cogepxut 100 anementos ot a[0] o a[99]. s ogHo-
MEPHON0 MaCCHBA JIerKO ITOACHYMTATh, CKOJBKO OaiT B IaMATH OyneT 3aHMMATh
ITOT MACCHE:

KOMHY. Baitr=<paamep Gaz0Boro THIa>*<kKonH4y. 3/ieMeHTOB>.

B smawike C non MacCHB Bceria BhLAENSeTCHS HElPEPHIBHOC MECTO B Olepa-
TUBHOM MaMsTH.

B s3pike C He mnpopepsieTcs BBIXOH MHJIEKCa 3a Npenensl Maccusa. Ecnm
maccuB a[100] ormcan Kak tenoyrcaeHHBIH MaccuB, uMmeouii 100 aneMeHTOB,
a el B nporpamme ykaxere a[200], To coobieHue 06 oumdke He OynmeT BbI-
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1aHO, @ B KadecTBe 3HaueHus 3nemeHTa a|200] Oynet BbIaHo HEKOTOPOE HUCHO,
:aHUMalolliee COOTBETCTRYIOLME 2 Oaiita. MOXHO onpenenuTh MaccuB moboOro
peIeieHHOrO paHee Tulia, HanpuMep

unsigned arr[40], long double al[ 1000] char ¢h[80)

MACCHBBI CHMBOROB, CTPOKH

OpnHako MaccuBbl THIIA char - CHMBOJIBHBIE MACCHBBI - 3aHMMAIOT B s3BIKE
)coboe MecTo. BO MHOTHX fi3biKax €CTh CrENMAIBbHBII TUIT IaHHBIX - CTPOKA CHM-
winoB (string). B s3pike C OT/ENBHOrO THna CTpOKH CHMBOJIOB HET, a pea-
iM30BaHa paboTa CO CTPOKAMM I1yTeM HCIIO/Ib30BaHUA OJIHOMEPHBIX MACCHRBOB TH-
1a char. B s3pike C cUMBOJIBHAS CTPOKA - 3TO OHOMEPHBII MaccHB THNa char, 3a-
‘aHYMBaKOILWiics HyneBbiM OaiitoM. Hynepoii 6aiit - 310 6aiiT, kaxcaslit 6T KOTO-
YOro paBeH Hymo. J{nsi Hyneporo Oaiita onpeneneHa crnenManbHas CHMBOJbHas
:oHcTanta \(0'. 310 cnenyeT YUWTBHIBATH NMpH OMUCAHHW COOTBETCTBYIOLUENO MAC-
MBa CMMBOJIOB. Tak, eciiv CTpOKa [NOJhxHa coliepxarh N CHMBOJIOB, TO B OIHCa-
IMH MacCHBa crienyer yKazarh N+1 a/eMenrT.

Hanpumep, omicanue

char str[11],

ipe/nonaraer, 4To crtpoka conepxMT 10 cumBonoB, a mocneguuit Oaiit 3ape-
epBUPOBaH MoA HyneBo# OaiT. KoHeuHo, MBI 3anany OOBIYHBIH OJIHOMEPHBIH
14CCHB, HO €CiH Mbl XOTUM TPAaKTOBATb €r0 KaK CTPOKY CHMBOJIOB, TO 3T0 OyzeT
TPpOKa MakcumyM 3 10 anemeHTOB.

Xotsa B s3bike C HET CieUMaNbHONO THIIA CTPOKH, A3BIK JIOIYCKAET CTPOKOBBIE
‘oHcTaHThl. CTPOKOBasA KOHCTAHTa - 3TO CITHCOK JINTEP, 3aK/HOYEHHBIX B IBOIHBIE
aspiyku. Hanpumep,

"Borland C+ +", "371o crpokopast ROHCTan1a" .

B koHey cTPOKOBOM KOHCTaHTH He Hamo ctaBUTh cuMBon \0'. 310 cpenaer
oMnuasTop, v ctpoka "Borland C++" B namsaTu OysieT BHITNSETH TaK:

B Jlo |r |1 |a |[n |d cC |+ |+ |\

Ectb nBa mpocTeiX criocoba BBECTH CTPOKY ¢ Knaeuatypsl. [lepsriit crnocob -
ocrions3oBarbes QyHkumeii scanf() co cnemmduratopom Beropa %s. Hamo no-
THUTH, 4TO ¢yHKUuA scanf() BBOAMT CMMBOSBI 10 NMePBOro NpobeIbHOIO CHMBOJIA.
JTOopoit crnoco6 - BOCIONB30BATBCH CchelMaIbHONH OubnHoTeuHOM ¢yHKIMelH
ets(), obbsiBnennoii B Qaiine stdio.h. @yHkums gets() no3BossieT BBOAUTH CTPOKH,
ofiepxaiue npobensl. Bpon okanuMBaeTcs Hawarmem knasuiuy Enter. Obe
)YYHKILIMM aBTOMAaTHYECKH CTaBRAT B KOHel CTpOKM HyneBOl OaiiT. He 3abynpre 3a-
'€3EPBHPOBATh AJIs HEro MecTo. B kauecTBe nmapameTpa B 3THX (QYHKLMAX MC-
IONL3YETCS MPOCTO HMSI MACCHBA.

BriBoa cTpok npoussoautes pyHkudamy printf() wim puts(). Obe dynkuum
BIBOLAT COZIEpHaHue MaccHBa /o NepBOro HyneBoro Oairta. Oynkums puts() no-
aB/IsieT B KOHLE BBIBOAMMOI CTPOKM CUMBOMN HOBO# cTpoku. B dyHkumu printf{) ne-
€XO0/1 Ha HOBYIO CTPOKY Haf10 NpelyCMaTpHBaTh B CTPOKe (hopMaTa camMmmmM,
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Paccmotpum npumep.

# include <stdio.h>

/* llpunmep 22. */

/* BBO CTPOKM € KIIaBHMaTyphl */

main()

{
char str[80]; /* 3apezepBHpOBaTH MeCTO /I CTPOKH */
printf{"Beenure ctpoky nmmHoil MeHee 80 cumBoOTOB: 7);
gets(str);  /* umTaeT CTPOKY ¢ KJIaBMATYpHI,

NMOKA He HaxMeTe Kiasuury Enter */

printf{"Bet BBENH cTpOKY %s \n", str);

printf{(” BeeiuTe enlle OMHY CTPOKY JVIMHOI MeHee 80 CMMBOINOB: ");
scanf{“%s”, str); /* uMTaeT CTPOKY C KIABMATYDH,
TOKa He BCTpeTHTC npoben */
printf{"Bel BBENH CTPOKY "):

puts(str);
}

QYHKLMK ONS PABOTH CO CTPOKAMM

Ilnst pabBoTH O CTpOKaMHM CYHIECTBYET criellHaibpHas 6ubmoTeKka, ornucaHue
KOTopoif HaxomuTcs B (aitne string.h.
Haubonee yacto HCNOAL3YIOTCH PYHKIIMK

strepy(), streat(), strlen(), stremp().

PaccMotpuM mx noppo6ree. BezoB ¢dyHKimMH strepy() MMeeT BHI
strepy(sl, s2);

Oyukims strepy() MCTIONB3YeTCs JUIS KOITMPOBAHMSA COIEPXKIMOIO CTPOKM S2
B cTpoky sl. Maccus sl pomkeH OBITh fOCTATOYHO GOABIIMM, YTOOEI B HETO TO-
MECTWIACh cTpoKa s2. Ecnu MecTa Mano, KOMITWISITOp He BBUIACT yKa3aHWs Ha
OLMOKY WIM IPEIYIIPeXICHUs; 3T0 He NpepBeT BHITIOJHEHMS IPOrpaMMbl, HO
MOXET TIPUBECTH K IIOpYE NPYTHX JAaHHBIX WIH CaMoOii IMporpaMMbl M Hellpa-
BITLHOIT paboTe rporpaMMal B JaTbHEHIIEM.

Brizos ¢yHKkInu streat() uMmeeT BUI

strcat(sl, s2);

¥

Oyukins strcat() nprcoeIMHAET CTPOKY §2 K CTpoke sl M momeniaer ee B
MaccHB, [ HAXOMIIACh CTpoKa sl, MpH 3TOM CTpoKa §2 He u3MeHseTcd. Hyne-
BOif ©aifT, KOTOpBI1 3apepiuan CTPOKY sl, OyHeT 3aMeHEH IepBBIM CHMBOJIOM
ctpoku 52. U B ¢yuximu strepy(), ¥ B dyukinm strcat() nomayvawinasicst CTpo-
K2 aBTOMATHYECKH 3aBepllaeTcss HyJeBbIM OaliiToM.

PaccMoTpuM npocToii MpuMep MCTIOJIB30BAHUA 3THX (HyHKIUIA

# include <stdio.h>

# include <string.h>

/* Tlpimep 23. %/
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mainf)

{
Char s1{20]. £2[20],
sticpy{sl, "licllo, )
strepy(s?2 "Woaorld 1),
puls(sly);
pulsfs2),
strcalt(si, s2),
puts(si),
puts(s2);

}

Bei3oB ¢yHKuMH stremp() umeeT BuA
stremp(s1, s2);

dyHKNMA stremp cpaBHUBaeT cTpOkY s M 2 1 Bo3BpaluaeT 3Hauenue 0, ecin
CTPOKH PABHBI, T. €. COAEPKAT OHO W TO e YHCIIO OAHHAKOBBIX cMMBONOB. [log
CPaBHEHMEM CTPOK MbI MOHHMAEM CpaBHEHWE B JIEKCHKOTpa()M4ecKOM CMBiCIe,
TaK KaK 3TO IPOMCXOMT, Harpumep, B ciopape. KoHeuno, B pyHKUMKM npoHCXo-
AMT MOCHMMBOJNBHOE CpaBHEHHWE KOJNOB CMMBOJIOB. Koj rnepBoro cuMBona oHO¥
CTPOKH CPAaBHHBAETCs C KOIOM CHMBOja BTOPO#t CTpOKH. EciM OHM paBHbt, pac-
CMATpHBAKOTCH BTOPBIe cHMBONBL, H T. 1. Ecnu sl nekcurpaguyecku (B cmbicne
cnoBapsi) Oonbire s2, 1o ¢yHkuus stremp() BO3BpalLaeT NONOXKUTENbHOE 3HAYE-
HHe, CTH MeHbLIEe - OTpHIIATE/IbHOE 3Ha4YEHHe.

Berzoe ¢yHkumu strlen() nmeer Buy

strlen(s);

®ynkums strlen() Bo3BpauaeT ANMHY CTPOKM S, NPH 3TOM 3aBEpIUAIOLLMI Hy-
nepoii 6aiiT He yuutsisaetTcs. Brizos length("Hello™) pepHer 3Hauenue 5.

PaccmoTpum npumenenue 310 (QyHKUHMH 1S BbIYMCIEHHA [UIHHBI CTPOKH,
BBOJIMMOMH € K/IaBHATYpBI.

# include <sidio h>

# include <string h>

/" Tlpumep 24 */

main()

char s[80).
printf("Beepnre ctpoky: "),
gets(s),
- printi("Crpoka \n %s \n nveer pauHy %d cuveoaos \n', s, strlen(s));

JBYMEPHBIE MACCHEDI

Kak Mbl yoxe oTmedans, s3blk C IonycKaeT MHOTOMEPHbIE MACCHBHI, NPOCTEHLLEN
(opmoit KOTOpBIX sIBNAETCS AByMepHEl Maccue (two-dimentional array) MoxHo cka-
3dTh, YTO ABYMEPHbIH MACCHB - 3TO MACCHB OJJHOMEPHbIX MACCHBOB.

HBymepHbiil maccus int a[3][4] MOxHO NpeAcTaBuTL B BUAE TabJIWUKH:
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IepBbrit HHOEKC

al0]]0] al0][1} al0]{2] al0][3]
BTopoii HHIeKe a[1][0] al1][1] al1)[2] a[1][3]
a[2][0] a[2][1} a| 2]{2] al2](3]

IMepBeiit HHIEKC - HOMEP CTPOKM, BTOpOii MHJEKC - HOMep ctoibua. Koiu-
yecTBO OaifT nmamsATH, KOTOpoe HeoDXOZHMMO JUIS XpaHeHWS MacCHBa, BBIYIC-
nsetcs no gopMyie

Konuy. Gaitt = <pasMep THINA JaHHEIX>*<KOIHY. CTPOK>*<KONHY. CTONOLIOB>.
B raMaTH KoMITEIOTEPa MACCHB PAchioNIaracTcs HelMPePhIBHO M0 CTPOKAM, T. €.
a[0][0], a[0][1], a[0]{2], a]O}[3], a[1]10}, a[1]{1], a[1](2], a|2]{1], ..., a|2]{3].

CileryeT noMHWUTB, YTO MAMSTH JIISi BCEX MAacCHBOB, KOTOpBIe OTpeejeHbl
Kak mobanbHble, OTBOIMTCH B Mpollecce KOMIUBIIMKM M COXPAaHSETCH BCE
BpeMsl, NOKa paboTaeT IporpaMma.

YacTo aByMepHBlie MACCHBBI MCIOIB3YIOTCH UL paboTel ¢ Tabauiamu, co-
lepXalluMH TeKcToByl0 MHpopMainio. Takke ouyeHb 4acTO MCIONB3YIOTCH Mac-
CHBEL CTPOK. PaccmoTpuM npumMep.

# include <stdio.h>

# include <string.h>

/* Hpinep 23. %/

main()

{
char text[5][20]:
strepy(text[0], "Turbo Basic™):
strepy(text[1], "Turbo Pascal™):
strepy(text[2]. "Borland C++7);
strepy(text[3], "Turbo Prolog™):
strepyv(text[4]. "Paradox™);

}

Mput 3anmomnicn maccuB  text{][]. OSparum BHMMaHKMe Ha To, YTO B GyHK-

1K strepy() B MaccuBe HCTIONL3YETCH TOIBKO IepBbiit HiIekc!
3aro;iHeHHe MacCHBa WLTIOCTPUpYeT ciejyionas tabiamia:

T lulrlblo Blal|ls|ifci|\0

T |ujr|lb|o Pials|cla|l][\D
B {o|r]jl|aln|d C|+|+|\0

T |u|r|b|o Plrjo|l]|]o}]|g|\0
P Jlajr|laljd]jo]| x|\

UHWuMANK3ALKMS MACCHBOB

OyeHb BAXHO yMETh MHHIIMATH3HPOBATE MAcCHBEL, T. €. IPHCBAMBaThL 3Jie-
MEHTAM MAaCCHBAa HEKOTOpBIE HayanbHble 3HaYcHMS. B sizbike C ms 3Toro mme-
I0TCA crielManbHbie BO3MOXHOCTH. CaMblif MpocToil croco® HMHUIMATH3aUHU
CIEAYIOIMIA: B mpolecce OBBLARIEHMS MAacCHBA MOXHO YKa3aTh B (PUTYPHBIX
CKODKAX CITMCOK WHMUITUATH3ATOPOR:
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ficat farr[6]=f{ 1.1, 2.2, 3.3, 4.0, 3, 6},
int a[3][5]={1, 2, 3,4, 5,6,7, 89, 10, 11, 12, 13, 14, 15};

B npyroM cityyae Takas ¢ropMa 3alycH SKBHBAICHTHA Habopy OMepaTopoB:
a[0l{0]=1; afQ][1]=2; a[O]{2]=3; a[0][3]=4;
al0){4]=5; a[1][0]=6; a[l1][1]=7; a[l1][2]=8;
T. [i.
MHoOroMepHple MacCHBBI, B TOM YWCJEe M JBYMEPHBIE MACCHBbl, MOXHO
HULATH3HUPOBATE, PACCMATPHBAA MX KAK MACCHB MACCHBOB.
MHummamsanmm

int a[3][5]=(1, 2, 3.4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15};

int a[3]{3]={{1, 2, 3, 4, 3}, {6, 7, &, 9, 10}, {11, 12, 13, 14, 15}};
KBUBAICHTHBL. KonuyecTBO WHHIIMAIM3AaTOPOB He 00A3aHO COBNANATh C KO-
MYECTBOM 3JEMEHTOB MaccHBa. EC/IM HWHHMIMATH3ATOPOB MEHBLIE, TO OCTaB-
IHecst 3HaYeHUSA 3/1eMEHTOB MacCHBa He OIIpenesicHH.

B 10 Xe BpeMmst MHHHIIMATH3AIIHKH

int a[3][5]1={1, 2, 3. 4, 5, 6, 7. 8. 9, 10, 11};
[

int a[3][3]={(1. 2, 3}, {4. 3. 6, 7. 8}. {9, 10, 11}
a3ruyHbl. CoOTBeTCTBYIOIME MacCHBHI OymyT 3arnojHeHsl cleIyiolmM o6-
IA3OM:

B neprouMm cryyae Bo Bropoum cityuae
1 2 3 4 5 1 2 3

7 8 9 10 4 5 6 7 S
11 9 10 11!

B nycThx KieToykax 3HaueHHs: He orpeiesieHbL.
CHMBOIBHBIE MACCHBBI MOIYT MHHLIMATH3HPOBATECSA KakK 0ObMHBI MaccHE:

char su[151=(B, ', 'r, T. '@, 'm', 'd. "\, 'C, "+, "+
| MOTYT - KaK CTPOKA CHMBOIOB:
char str[15]="Borland C++";

Otanyre 3THX IBYX CMOCOBOB COCTOMT B TOM, YTO BO BTOPOM Ciydac OyheT
jobariieH ewe H Hy:1eBoii baifr. K ToMy Xe BTOpOi criocob kopoye.

HorryckaeTca Takke OOBARIEHHE W HMHMUMaTM3alMsg MaccuBa Oe3 SIBHOTO
’KasaHusl pa3mepa Maccupa. Harpusep, U BBLIEJICHMS MecTa 103 CHMBOIIb-
ibIi1 MaccHB OOBIYHEIM CHOCOOOM '

char str[80]="210 ofbsBIeHHe M MHHLMATHIAIMA MAacCHBAa CHMBOIOB";

Bl JODKHBEI CYHMTATE KOJIHYeCTBO CHMBOJIOE B CTPOKE WIH YKa3aTb 3aBCOOMO
JCTBUNLTH pa3Mep MaccHBa.
Hpy uHwrHaiuzanmy Maccusa Oe3 yKa3zaHus ero pasMepa

char str; |="310 o6psinvieHHe ¥ MHHLHATHIA1MA MAaCCHBA CHMBOIOB";
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KOMITHIATOP CaM OMpEnenHT HeoOXOmHMMOe KOJIMYECTBO 3JIEMEHTOB MACCHBA,
BKJIIOYyas HyneBoit 6aiiT. MoxHo OGBABIATE TAKHM XE CMOCOBOM MACCHBHL ITHO-
boro THmna:

int mass[|={1, 2, 3, 1, 2, 3, 4};

H MHOroMepHble maccupbl. [lpH OOBSBIEHMH MAacCHMBOB C HEM3BECTHHIM KO-
THYECTBOM 3JIEMEHTOB MOXHO HE YKAa3blBATh pasMep TONbKO B CAMBIX JIEBBIX
KBaJlpaTHbIX CKODKaXx:

it arr{]{3]={ I, 2, 3,
L] ] ¥
8 9, 0}
B kauectBe ripuMepa MCNONb30BAHHS MAaCCHMBOB MOXHO TPHBECTH METOJ
COPTHPOBKHM 3JEMEHTOB MacCHBA:
# include <stdio.h>

/* Tpumep 26. */
main()

int arr[10]={ 1, 23.4,7,8,0,1,9,4.7};
int i, j, tmp;

printf(*“HeorcoptupoBarHslit Maccus: “);
for(i=0; i<10; i++)
printf(“%d “, arrfi]);
printf(*\n");
for(i=0; i<9; i++)
for(j=i; j<10; j++)
if afj] < afj+1])

tmp =afj |;
alj|=a[j+1];
aj +1] = tmp;

}
printf(“OtcopTHpoBanHbiii Maccus: ©);
for(i=0; i<10; i++)
printf(“%d *, arr(i]);
printf{(“\n");
return 0;

'

YKASATENU

ITonumaHye M IpaBMIbHOE HCIIONB30BAHHE YKa3arele oyeHb BaXHO JUIA
CO3[IaHHA XOpoLHX nporpamm Ha sisbike C. Vkazareny HeoOXOAMMSB! [UIs yCTiell -
HOIO MCIOAL30BaHUsA (YHKUMHA H JAHHAMHYECKOIO pacrnpeleneHHs MNaMsTH.
Kpome Toro, MHOrHe KOHCTPYKUMH s3blkda Borland C++ Tpebyior npumeHeHus
ykasareneii. ONHAKo ¢ ykasaTe/iaMH cienyer obpailarbed  ocTOpoxHO. Mcnonb-
30BaHME B MPOTpaAMME HeHHMUMATH3HPOBAHHOTO, WM "amMkoro” (wild), ykasare-
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. MOXET MpUBECTH K "3aBucandio” komneiotepa. [lpn neakkypaTHOM mc-
0JIb30BaHWH ykazaresieil B NporpaMMme Moryl BO3ZHUKHYTb OLWMOKW., KOTOpbie
YeHb TPYAHO HaiiTH. Ho u oboliTuck 6e3 ykazatenei B nporpammax Ha ssbike C
enb3a.

OB bABNEHME YKASATENEH

VKkasdarensb - 9T0 NepeMeHHas, KOTOpasi COIEPXKHT aJipec HEKOTOPOro 00bekTa.
nech MMEeTcsl B BUAY afpec B namsti Kommelotepa. Boobiuie-1o 310 npocto ue-
o€ uMcno. Ho Henb3s TpakToBaTh YKa3aTeslb Kak [epeMeHHYH) WU KOHCTaHTy
esioro THna. Ecnu nepemenHas OyneT ykazarefieM, TO OHA HOMKHA ObITh COOT-
STCTBYHOLUMM o00pa3zom oO0bABieHa. YKaszarellb OObBABIAETCH CIENYIOLUHM
Opaszom:

M “<HMS niepeMenson >,

B 3TOM OGBABNEHHH THMI - HEKOTOpBIH THN si3bika C, onpenensioumi THI
ObekTa, Ha KOTOpBIi yKa3biBaeT ykazaTenb (anpec KOTOporo COAEPHUT); * - 03-
ayaeT, YTO CNEeNyIoLas 3a Heil MepeMeHHan ABNAeTCs YKasaTeneM, -

Hanpumep:

char “ch,
int “temp, i, 7);
lloat “pl, [,

3necs oObABNEHBI ykazatenu ch, temp, j, pf, nepeMeHHas 1 Tuna int M ne-
2MeHHas f Tuna float.

ONEPALIMK HAJ] YKASATENAMK

C ykasaTtensiMH CBsi3aHbl JIB€ CeLHaNbHBle onepanuu: & u ¥,

O6¢ 3Tu onepauuu SABAAIOTCH YHAPHBIMH, T. €. HMEIOT OIMH OlepaHy, nepen
DTOpPBEIMK OHM cTaBstcs. Onepanus & COOTBETCTBYET OfepauMH "B3sTh ajapec .
niepauka * COOTBETCTBYET CJOBaM "3HaueHWe, pacroNOKEHHOE MO YKa3aHHOMY
1pecy"”.

OcobenHocTs s3bika C COCTOMT B TOM, YTO 3HAK * COOTBETCTBYET IBYM
nepauMsaM, He MMEIOLIHM APYr K ApYry HHKaKoro OTHOLUEHHUA: apH(MeTHUECKOH
nepaly YMHOXEHHUS H OMepalyH B3fTh 3HaueHue. B To e BpeMs CIyTaTh UX B
JHTEKCTe MPOTPAMMBI HENb3f, TaKk Kak OfHa U3 OrepauMii yHapHas (COAepKuT
TMH oOfepaHz), Apyrasg - yMHOxeHue - OuHapHas (COmepMUT [Ba onepaHia).
HapHble onepaiMd & U * UMEelOT HaMBBICUMIA MNPHOPHUTET HAPABHE C YHAPHbBIM
HHYCOM,

B 00bsirneHun NepeMeHHOM, sBNsIOMEics ykazaTeneM, o4eHb BakeH 0a30Bbii
1. OTKyZia KOMOHIATOP 3HAET, CKONMBKO OAiT mamMaTy 3aHUMaeT NepeMEeHHasn, Ha
YTOPYHK) YKa3blBaeT [NaHHblii ykazarenb? OTBeT npocT: U3 6@30BOIr0 THIA yKasa-
5. Ecnu ykazarens uMeeT 6a30Bblil THI Int, TO NepMeHHas 3aHumaeT 2 Oaiita,
1ar - 1 6afiT u T. .

IpocTeiilume neiicTBus © ykazarensMH WUTIOCTPUPYIOTCA CleayloLueit npo-
YaAMMOM:
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# nclude <stihio >
! Tipwvep 27 7/
s Pafiora ¢ vea sareasivg S

()

float x=101 y

float “pf,

pl = &x;

y=pl.

ponl("x =%l y=%1", x, y).
pl++;

prnU("x =% y=%t", x, y);
y=1+"pl "y

prnt("x=%l y=%t", x, y),
return (),

}

K ykazarensam MOXHO MPUMEHHTh ONEpaUMIo NpHCBaNBaHUA. Y Ka3aTen ofl-
HOTO W TOro e THNa MOIyT MCNONB30BaThHCA B ONepauyi npUcBavBaHus, Kax H
nrobbie ApYTrHe nepeMeHHbIe.

Paccmorpum npuimep.

# 1nclude <stdho h>
/* Mpumep 28 7/
meann{)

{
mt x=10,
mt ‘p, “g,
p=&x,
9=p
pnnti{"%p" p) /* nedars copepxumoro p tf
printf{"%p", g /" UeuaTh CopepRUMOTO 4 "/
printi("%d %d", %, ‘g), /* neYaTh neAWyMIL X

M BEAMYMILL IO aapecy g/

}

B sTomM npumepe npuBeneHa ellie onna crneundukauus Gopmara GyHKUMH
printf{) %p. 3ToT QopMar Ucnonb3yeTcs Ml NevaTy ajpeca namaTH B LeCTHa -
LiaTepuiHol Qopme.

Henwb3is cozmath nepeMenHyro THna void, HO MOXHO CO3[iaTh yka3atelb Ha
tun void. Yka3zarento Ha void MOXHO NPUCBOMTE yKasaTellb JIoOoro apyroro TH-
na. OnHako npu o0paTHOM NpUCBaHBaBUKM HEOOXOAMMO MCHOL30BATEL ABHOE Mpe-
obpasoBaHue yka3sarens Ha void;

vold “pv;

tloat 1, "pt,

pl=&f;
Py =pi,
pl=(Hoat’)pv
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B smpike C pormycTHMO TPUCBOMTE yKasateqio Jioboil ampec mamsimi. Op-
HaKO, €CIIH OOBSRICH YKa3aTellb Ha Leloe

int *pi;
a 1o aJIpecy, KOTOPHIA MPUCBOEH TAHHOMY YKa3aTei[io, HaXOQUTCH IMepeMeHHas X

tuna float, To NMpH KOMITWIAIIMM MporpaMMmel Oymer BBIaHO cooblileHue ob
ouMOKe B CTPOKE

p=&X;

D1y omMOKYy MOXHO MCIpaBUTh, IMpeobpazoBaB yKasaTesibh Ha int K THITY
yKaszatensl Ha float sBHBEIM Mpeobpa3oBaHUEM THUIIA:
p=(int*)&x;
Ho mpu sToMm TepsieTcst uHdopMailMs 0 TOM, Ha Kakoif THIT yKasweIBal HC-
XOJIHBIH yKa3aTelb:
# include <stdio.h>
/* IMpumep 29. */
/* HenpaBunbHEe [e#iCTBMA ¢ yKasaTeasMu */
main()
{
float x=10.1, y;
int *p;
p=&x; /* [TotoM 3ameHUM Ha p=(int*)&x; */

y="p;
printf{"x=%f y=%f \n", X, y);

}

B pesynerate paborsl 3Toil nmporpaMMbl He OymeT Moy4yeH TOT OTBET, KO-
ropetii oxunancs. IlepemeHHOI y He Oyner IPUCBOEHO 3HaYEeHHE TepeMeHHOM
X, TaK Kak OymyT obpabatsiBaThcsi He 4 OaifTa, Kak moJIoXeHo LIS IepeMeHHOI
ruria float, a TonpKo 2 BaifTa, Tak Kak 0a30BBIH THI yKasaTelq - int.

Kak u Haj IpyruMu THITAMU TICPeMEeHHbBIX, HAJl yKa3aTeJIIMH MOXHO [TPOM3-
BOMMTDL apudMeTHYECKHe OIepaliii: ciioXxenue u spraMranue. (Omepaimn ++ u
-- ARISIOTCA YACTHBIMM CJIy4YasiMM OIlepallii CIIOXKeHMS M BbMUTaHMA.) Apud-
MeTHYeCKHe AeiCTBUS Hal yKa3areIsaMM MUMEKT CBOM 0COOeHHOCTH. BrImoxHuMm
TPOCTCHIYIO IPOrpaMMy

# include <stdio.h>

/* Mpumep 30. */
main()

int *p;
int x;
p=&x;
} printf("%p %p", p, ++p);
[Tocyie BEIMOMHEHMS 3TOI MporpaMMbl MBI YBHIMM, YTO IPH onepaivu ++p
iHayeHMe yKasarelisi p YBeJIMYwioch He Ha 1, a Ha 2. M 370 npaBWIBHO, Tak Kak
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HOBOE 3HaYeHHE yKkasaTens JOMKHO YKaibiBaTh HE Ha CNEAYIOLLHIl aspec namaTy,
a Ha afipec CNENyILIEro LENOro. A nenoe, kak Mbl MOMHHM, 3aHumaet 2 Oaifia.
Ecnu 6b! 6aszoebli TN ykasatens Owin He nt, a double, To ObINK 6Bl HaneyaTAHDI
anpeca, OTnUYarolMecs Ha 8, HMEHHO cTonbko ©OalT namMaTH 3aHuMaer
nepeMenHas tHna double, T. e. npy kaxnoil onepauuy ++p 31ayeHue ykasaresns
Oynet yBennuMBaThCA Ha xonudecTBo OaliT, 3aHMMaeMBIX nepeMenHol 6asaBoro
THNA yKa3aTess

Onepauun Han ykaszatensMHd HE OrpaHMqHMBaIOTCA TONLKO ONEPALMsMH ++
u --. K ykaszarensmM MoxHO npubaBnsTh HEKOTOpPOE LENOe MK BBIYUTATHL LENoe.
[Tycte ykaszarene p umeet 3Hauenue 2000 u ykaswiBaer Ha uenoe. Torpa B pe-
3yJbTaTe BHINONHERUS onepaTopa

p=p+3
3HadeHue ykasarens p Oynet 2006. Ecnu xe ykazarens pl=2000 6pln 61 ykaszare-
nem Ha float, To noclie npuMeHenus oneparopa

pl=pl+10;
3HadeHue pl Ouno 661 2040.

Obmas Qgopmyna s BeIMUCIEHHA 3HA4YEHMA yka3aTels noclie BHINOIHEHMS
onepaumu p=p+n; Oyaer uMeTk BUA

<p>=<p>+n'<xkoaud OalT namMATH Ba30OBOTO THNA yKa3aTeAd>

MOXHO TaKke BBIUMTAaTh ONMH YKazarenb U3 apyroro. Tak, ecau p u pl - yka-
3aTeNii Ha 3NieMEHTHI OfTHOTO M TOrO e MaccHBa, TO onepauys p - pl faer Takoii xe
PEIYNELTAT, KaK ¥ BEMHTAHHE HHACKCOB COOTBETCTBYIOMIMX IEMEHTOR MaCCHBA.

Hpyrue apudgmeTHyeckue onepauly Haa ykasatesisMH 3anpeileHsl, Halpumep
HENB35 CNOXKUTh 1BA YKazaress, YMHOXKHUTh yKa3aTenb Ha YUCHOo U T. fI.
Ykazatenu MOxHo cpasHuBaTh. [ [puMeHHMBI Bce 6 onepaumii:

<r }l <=r }2‘ =, 6 == HI=

CpaeHenye p < g O3HauaeT, 410 anpec, HaXOJALMICA B P, MeHbLIE afpeca,
Haxondmerocs 8 g,

EC.FIH p H g }’K&ShIBBI-DT Ha 3aneMeHThl OOHOrO MHCCH:BH, TO HHAEKC EHIEMEHTE, Ha
KGT{)pblﬁ }’KESHBHET p, MCHEIIE HHICKCA MH.CCHBE, Ha IEOTUPI:]FI }’EE&SHBEIET g..

CBR3b YKASATENER W MACCHMBOB

B a3mke C cyulecTByeT BakHas CBA3b MEXIY MacCMBamMM M yKa3zaTensMH.
B a3bixe C npuHATO, 4TO MMS MaccHBa - 3TO afipec NaMATH, Ha4HHas € KOTOPOTro
pacnonokeH MaccHB, T. €. aapec NepBOro snemeHra maccuea. Takum obpazom,
ecnu Ob1 00bABIEH MACCHB

int plus[ 0]
T0 plus sensercs ykazatenem Ha MaccHMB, TOYHEE, Ha MEpBbI NEMEHT mMaccHBa.
Onepatopsl

pl=plus;

H
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pl=&phus[0];

MPUBEIYT K OMHOMY M TOMY XK€ pPe3yJIbTaTy.
Jlns Toro 4Tobel MOIYYMTE 3HaYeHUe 6-ro 2jeMeHTa MaccHBa plus, MoxXHO
Hanucarth

plus[5] wam *(pl+35).

Peaynerar OymeT omvH M TOT Xe. [IpenMmylecTBo MCIOMB30BaHHA BTOPOIO
BapHaHTa COCTOMT B TOM, YTO apu¢MeTHYECKHe orepailii Hall yKasaTeJsIMH Bbl-
nonHAKTes ObicTpee, eciii MBI paboTaeM C MOJPST MIYIIMMHM SJeMEHTaMi Mac-
cupa. Ecnu Xe BHIOOp smeMeHTOB MaccHBa ciryyaltHblii, To BGrlcTpee U Gojlee Ha-
DIgAHa paboTa ¢ MHIEKCaMH.

OyeHb YacTO npuXouTest paboTath Hajn 0BpaboTKol TEKCTOB, T. €. ¢ MacCH-
BaMM cTpoK. Kak MBI moMHMM, B si3kike C CTpOKa - 370 MacCHB CHMBOJIOB, 3a-
KaHYMBaKOIMIICA HyJIeBRIM OaifToM. PacCMoTpuM [Be IIpoTpaMMBl, peaiusy-
FOLLME TTPaKTHIEeCKH, OTHU U T¢ Xe JeHCTBHA.

# include <stdio.h>
# include <ctype.h>
/* lpumep 31. %/
main()
{
char str{}="String From Letters in Different Registers™;

/* Crpoka, Cocrosiiias 13 Byks B Paanuwix Perncrpax”™; */
nt i;
printf{"Crpoka Byner Haneuarana 3arnaBHeiMu Byksamu™);
while (str[i})

printf{"%c", toupper(str [ i++]));
}

# include <sidio.h>
# include <ctype.h>
/* Mpumep 32 6. */
main()
{
char str[}="String From Letters in Different Register”;

/* "Crpoka Cocrosintag uz byxs B PasHuix Pervcrpax”™; */

printf{"Ctpoka OyieT Hane4aTaHa CTPOYHBIMU OyKBaMu");

p=sir;

while(*p)

pnntf{"%c", tolower(*p++));
}
Eciin B 9THX npMepax 3aMeHMTb CTPOKY Ha aHIJIHHCKOM SI3BIKE Ha CTPOKY,

jabpaHHy0 PYCCKMMH OyKBaMH, TO HMKAKOro npeobpasopaHusi OYKB B CTpOU-
iple WIM, HAao0OpOT, B TMPOIMMCHLIC HE IMPOM30IileT. BTO CBA3AHO C TEM, YTO
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—_—

craiaaptHbie GyHKIMK toupper() U tolower() aHATM3UPYIOT 3HAYEHHE apryMeH-
T4 M BO3BPAIIAIOT TO Xe caMmoe 3HaYeHHWe, €CIM OH He SIBIAETCH COOTBETCTBEHHO
cTPOYHOI WM IpolmicHOil OykBoli JiaTuHcKoro andasura. Eciit Xe aprymMeHT
ARISETCS CTPOYHOI OyKBOI JaTHHCKOro aipapura, TO 3HaYeHHEM GYHKIIMU
toupper() Gyner cooTBETCTBYIOIIAA MMPOITMCHAs OykBa (ToyHee, KOJ 3TOl GYKBbI).
Dyuxuma tolower() U3MeHsieT KO JIMILE MMPOMMUCHBIX OYKB JIaTHHCKOro andasu-
1a. [TpoToTHIbl 3THX PYHKUMIT HAXOAATCH B 3arojloBoYyHoM daitte ctype.h.

MACCMEL! YKA3ATENER

Ykazatenu, Kak U repeMeHHBIe 000ro Apyroro THUIIa, MOTYT OOBEIUMHSTHCH
p Maccuebl. OOBARICHHE MaccHBa YKasareneit Ha 10 menbix yucesn MMeeT BUI

int *x[10];

Kax:oMy M3 23JeMEHTOB MacCHBA MOXHO I[IPMCBOMTL afipec; Harpumep,
TPETHLEMY 3TeMEHTY MPHUCBOMM &Jpec LeJoi rmepeMeHHOI y:

xX[2]=&y;

yTOOHI HalTH 3Ha4YeHMe MepeMeHHOI y, MOXHO Hamucate *x|[2].
[MpuBeeM npuMep HMCNONB3OBAHMA MaccHBa ykKasatejelf. Yame Bcero 31o
GriBaeT viiobHO rpu 0OpaboTKe MaccHBa CTPOK.

#include <stdio.h>
#include <string.h>
#include <sthb.h>
#include <conio.h>
/* Npunsep 33 %/
main()
{
char *ext[]={"exe", "com”, "dat”, "c", "pas”, "cpp”}
char ch. sI[80]:
for(::)
{do
{ printf{"@aitiu ¢ paciumpeHHeMm\n"),
printf{"1. exe\n"):
printf{"2. com\n");
printf{("3. dat\n");
pontf("4. c\n"};
printf("5. pas\n")
printf{"6. cpp\n");
pnntf("7. guit\n"):
printf{"Bam BuGop: \n");
ch=getche();

printf(\n};

}

while ((ch<'1'[(ch>'T"));
if (ch=="T") break;
strep(sl, "dir *.");
streat(sl, ext[ch-1]);
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systemis1)

}

3neck ¢Qynkuds system() - Oubnuoreunas (QyHKUHA, KOTOpas 3aciaBnser
onepalHoHHy0 cuctemy DOS BRINONHUTL KOMAaHAY, SBISIOLLYKOCA apryMeHTOM
3TON (PYHKLMH.

Ouenb 4acTo MaccHB ykazareneil MCNoNk3yeTcs, ecid Hago UMETh CChUIKH Ha
cTaH/lapTHEIE Habop cTpox. Hanpumep, ecnu Mbl XOTHM XpaHHTh COOOLIEHHUS
0 BO3MOXKHBIX OILHOKax, 3T0 yA0OHO cAEnarh Tak.

char “errors|] = {"Cannot open hile ",
"Cannot close tile ™
"Allocation error ",
"System error

}:

[Tpy Takom oOBABNEHHUH CTPOYHBIE KOHCTaHTHl OyayT 3aHeceHn B pasnen
KOHCTAHT B NaMATH, MACCUB yKa3ateneil dyner CoCToATh M3 YEThIpeX 3EMEHTOB,
nof KOTOphle Oy/eT BhIJIeNEeHa NamMATh, M ITH INEMEHTHl OY/IyT HHHIIHANIH3NpOBa-
Hbl a/ipecaMi, yKa3pIBaOLIUMKM Ha HAaya/lo 3THX CTPOUHBIX KOHCTAHT.

Boobuie ctpounas xoHctaHta B si3bike C accouMMpyeTcs ¢ ajpecom Havaia
CTPOKM B MamsATH, TN CTpoKH nomy4daetca char* (yxasarens Ha Tun char). Ilo-
3TOMY BO3MOXHO H aKTHBHO HUCNONL3YETCA CNEylollee npucBalBanme:

char "pc:
pc = 'Hello, World ',

B saspike C BO3MOXHA Taloke CUTyauMs, KOrfia ykaszaTellb YKa3plBaeT Ha yka-
3atens. B aTom cnyvae onucanue Oynet UMeTh Cleyronuii BUIL:

il “pomt,

Vkaszarenn Vxazarenb llepemenHas
Anpec ——> Anpec ——— 3HauyeHue

point MMeeT THN yKasaTenb Ha ykasatenb Ha int. COOTBETCTBEHHO, YTOOHI NO-
Ny4HUTh LENOYUCIEHHOEe 3HaYe e NepeMenHOM, Ha KOTOpYIO YKaselgaet point, Ha-
N0 B BRIP@XXEHHH Hcnonb3osatk **point
[1pumep HcnonkloBaHUA:
#1include <stdio h>
/* Tpumep 32.°/
main|)

mti1 g1 ppt
1=7
pr=4&i,
pp1=4&npi,
pruntt(*s = %d pt = %p pm = %p \n".y, pl ppl),
‘Pt A+
pondf("y = “%d pr = %p ppr = Y%p Ao plopp),
Tppr = 12
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printf(“i = %d pi = %p ppi = %p \n”, i, pi, ppi);
return O

}

UHUUMANU3ALUNA YKASATENEN

ITocne Toro xak yxazarens ObU1 OOBARIEH, HO JIO TOTO, KaK eMy GBLIO IIpH-
CBOEHO KaKOe-TO 3HadyeHMe, YKasaTellb CONEPXHT HEeM3BecTHOE 3HaveHue. Ilo-
NBITKA MCTIONE30BATh YKA3aTeNb O TPUCBOCHUSA €My KAaKOTO-TO 3HA4YeHMs siB-
JISIETCS. HETMIPHUATHOM OIIMOKOM, TaK KaKk OHAa MOXET HapylIHTh paboTy He TOJBKO
Bailieil FporpaMMbl, HO ¥ ONEPALMOHHON cHCTeMBl. [laXke eciid 3TOro He Ipo-
M301IUI0, pe3yNbTar paboThl MnporpaMMbl Oy/eT HENpaBWIBHBIM H HaiTH 3Ty
OLIMOKY OyfIeT JIOCTATOYHO CIIOXHO.

[IpyHATO CYUTATh, YTO YKa3areslb, KOTOPHIH YKa3plBaeT B "HHKYIA", JHODKEH
MMETh 3HauyeHWe null, oHaKoO M 9To He penaet ero "GezonacHeM”. Ilocne Toro
KaK OH MOIMaJeT B IPaByd WIM JIEBYIO YacTb oIleparopa IPUCBAUBAHMS, OH
BHOBbL MOXET CTaTh "OIlacHBIM".

C npyroit cTopoHBI HyNMEBOH yKa3arelb MOXHO MCIIONB30BaTh, HAMpPUMED,
i1 0D03HaYeHHA KOHIIA MaCCHBa yKasaTeleil.

Ecm1 OpU1a normsITka MpUcBOUTE KaKoe-TIMO0 3HAYECHHE TOMY, Ha YTO YKA3bIBAET
yKasateqb € HYJEBHIM 3Ha4yeHHMEM, CUCTEMa BBLIACT TIPEAYIIPCXKICHHE, ITOSB-
JSIONIeecsl BO BpeMs paboTsl  mporpaMMbl (WM ITOCNE OKOHYaHMA paboThl MPo-
rpamMbl) “Null pointer assignement”. TTosisneHMe 21010 coobIIEHNS SRISIETCS TTOBO-
JIOM Ui TIOMCKA MCTTO/TB30BAHWS HEMHHUITMATH3HPOBAHHOIO YKa34Tels B [IpOIpaMMe.

DyHKUWM B A3BIKE C

DYHKIMH - 3TO CTPOUTENIBHEIE BJIOKH s13bIKa C, CAMOCTOSITEIbHBIE €IHHHIIBI
NpOrpaMMel, CIIPOCKTUPOBAHHEIE A pPelllcHHA KOHKPETHBIX 3aJa4, OOBYHO I10-
BTOPSAIOIMECS HECKOJIBKO pas.

OBLABNEHUE GYHKLUMU
Ocnopnas dopma ommcanus (definition) ¢pyHKIpm MMeeT BII
THI <HMT GYHKIDNE>(CTIHCOK NapaMeTpoB)

Ten0 QyHKIIHK

}

Tun onpenenser THII 3HaYeHUs, KOTOpOe BO3BpalllaeT (hpyHKIMA ¢ MOMOLIBIO
oneparopa return. Ecmu THm He ykazaH, TO 10 YMOTYaHUIO TPENTIONATACTCS, YTO
(byHKLUS Bo3BpalaeT liefioe 3HaYeHue (Tvmna int). CIIMCOK IMapaMeTpoB COCTOMT
W3 MepeyHsi THIIOB U MMEH IapaMeTposB, pa3fieIeHHBIX 3ansaTeiMy. QyHKIIHA MO-
XKeT He MMETh [MapaMeTpPOB, HO KPyIyibie CKOOKHM HeoOXOMMMHE B JTIoDOM Ciyyae.

B cmmicke mapameTpos UL KAXKJIOIO MapaMeTpa JNoJCKeH OBITh yKa3aH THIL
[IpuMep MpaBWIBHOTO CITHCKA TTapaMeTpoB:

flint x, int y, float z)
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TIpumep HernpaBHIBHOTO CIIMCKA MapaMeTpPOB:
f(int x, y, float z)

OnNEPATOP RETURN

Onepatop return, ¢ KOTOpBIM MBI yXe BcTpeyaidch, MMeeT J[Ba BapHaHTa
CIOTB30BaHHUA.

Bo-nepBBIX, 3TOT orepaTtop BHI3bIBAeT HeMeLIeHHBI BBIXON M3 TeKyllieit
YVHKIIMHM W BO3BPAT B BHI3BIBAIOLLYIO ITPOrpaMMy.

Bo-BropbIX, 3TOT OIlepartop MOXeT MCHOJIb30BaThCs JUIA BO3BpaTa 3HaYeHWUS
'WHKLMH.

Cpasy cnemyer OTMETHTB, YTO B Tejle (GYHKUMM MOXeT OBITh HECKOJIBKO
reparopos return, HO MOXeT U He OBITb HY OfiHOro. B 3ToT Ciiydae BO3Bpar B
HI3BIBAIOLIYIO MPOrpaMMy IMPOMCXOIUT TIOCIIE BBHIMOMHEHHS IocieJIHero oliepa-
Jpa Tena GYyHKLMH.

IlpuseneM mpuMep GYHKIUMHM, pealu3ylonieil BO3BEOCHMSI YMCNIa a B Ha-
ypalbHYI0 CTEIcHb b:

float step(float a, int b)
{
float 1;
if (a<0) return (-1); /* ocHOBaHHe OTpHLATENbHOE */
a=l;
for(i=b;i;1--) a*=a;
return a;
}
Dra yHKIMA BO3RpalllaeT 3HayeHKe -1, ecnM ocHoOBaHMe OTpUllaTelbHOe, U
N, eCTH OCHOBaHME HeoTpHlaTensHoe. Jpyrolf mpumep - ¢YHKIgs UL Ha-
OXJIeHUS HAUOOJIBILEro M3 IBYX YUCEI:

max(int a, int b)

int m;
if (a>b) m=a;
clse m=b;
return m,
}
BosmoxHo Takke Hamicath 3ry QyHKIMi0o Oe3 MCMOIL3OBAHUS IOIMONMHH-
eJIbHOM MepeMeHHOIA: :

max(int a, int b)
{
if{a>b) return a;
else return b;

}
MoxHo ellie Kopoye:



Beegenue B A3k C (88

max(int a, int b)
{

if{a>b) retumn a;
return b;

}

A MOXHO ¥ Tak:
max(int a, int b)

return (a>b)? a: b;
}

B ciyyae, Korma oreparopa return B Teiie (PYHKUMM HET WIM 3a HMM HeT
3HaYeHUsA, TO Bo3BpamiacMoc (YHKUHeH 3HaYeHMEC HeM3BeCTHO (He Ofmpenc-
jeno). Ecau ¢yHKuMA fnokHa BO3Bpan(arh 3HadeHHe, HO He J[iejacT 3TOro,
KOMITWISITOp BbldaeT mpeaynpexicHue. Bce dyHkuumy, BosBpalljaioliue 3Hadye-
HUA, MOTYT MCIOJIB30BAaTHCH B BBIpAXeHMsIX siabika C, HO OHM HEe MOIYT MCITOb-
30BaTbCsi B JIEBOH 4acTU oriepaTtopa IpHcBalBaHMA, 3a MCKIIOYCHUEM TCX ClIy4a-
€B, KOTIa BO3BpalllacMbIM 3HaYeHUeM SIBISIETCH yKa3aTellb.

Hcnonk3zopaune ¢yHKUMI, BO3BpAMIAOIIKX YKa3aTenu, WMeeT HEKOTopble
0cODEHHOCTH. YKazaTeiM He SIRTAIOTCS HM THIIOM lejoe (int), HU TUrioM Oe3-
3HakoBoe uenoe (unsigned int). Mx 3HaveHrsIMK SRISIOTCH aapeca NMaMsATH OaH-
HBIX onpee;ieHHOro Tira. CooTBEeTCTBEHHO JODKHA ObITh OMMCaHa M (PYHKIIMSL
PaccMoTpuM mpuMep ormcaHusi QyHKUMM, BO3Bpailalolleil yKasaTelh Ha THI
char. 3ta ¢yHKIIMA HAXOIUT B CTPOKE MEPBBIA NMpobesl 1 BO3BPANIACT elo aJpec.

char* find(char* string)

{
int 1=0;
while (string[i] != " ")&&(string[i] = "\0') i++;
i (s[1]) return &sf1]:  /* Bo3BpaluaeT agpec neproro npoGena */
( else return NULL:/* po3Bpat HyZleBoro ykasarens */
}

Korna ¢yHkumMa He BO3BpalllaeT HHUKAKOIO 3HaYeHMd, OHA AO.TKHA OHITh
ornucaHa Kak ¢yHKuMs Tria void (mycrast). B craHaapre sispika C KepHuraua &
Puryn Kroyesoro ciosa void He ObL10 BooOIie. D10 ¢ioBo npuilio U3 C++ u
OKa3aTock 04eHb yaobueiM. HanpriMep, i BeiBoja Ha 5KpaH ropU3OHTAIBHOL
CTPOKH, cocTosilleil U3 3a1aHHOIN0 CHMBOIAa, MOXHO MCIOIB30BATL CIASIYIOIYIO
$YHKIUIO, KOTOpast, KOHeYHO, He J0;DKHa BO3BPAIlaTh HUKAKOIo 3HaYeHUS:

void gorizontal_line(char ch)
{

int i

~(i=0; 1<80; i++) printf{("%c", ch);
}

Bul He 06si3aHE OOBARIATE (PYHKIIMIO THMA VOid, Torda OHA M0 YMOMaHHIO
OydeT MMeTh TUIL int M He * “*RpallaTh HUKAKONO 3HAYyeHUs. DTO BLI3OBET Ipejl-
ynpexaaolluee cOODIEH - XOMITWISATOpa, HO He OyNeT NMpensTcTBUEM U KOM-
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wisiuuy. OfHako obbsRICHME THIIA BO3BpA[acMOro 3HayeHUs QYHKLMU sB-
deTCs XOPOIMM IIPaBUIOM.

MPOTOTUNE! GYHKLIWA

Ocobennoctbio craHaapta ANSI si3pika C siisercs To, 9TO UL CO3AHMA
pPaBUIBHOIO MANIMHHOIO Kojia QYHKIMH eMy HeobXomumo coodiuTe [0 ee
epBOro BBI30BA TUI BO3BPAIL[AEMOTO PE3yNbTaTa, a4 TAKKe KOIMYECTBO M THITHI
prysmenTos. JUst 910it e B C Mcronp3yeTcsi NOHATHE MPOTOTHIIA (DYHKIIMH.

[Tpotorun $yHKIMK 3a1aeTcs CNeayoNMM obpa3om:

TUI <¥MA QYHKLMK>(CITHCOK NapaMeTpoB);

Hcnonp3oBaHue rmpotoTuna GyHKIMKA sRIAeTcsa oObaRTeHHeM (YHKLIMH
declaration). Yaiie Bcero rnpororunl ¢GyHKUMH MOMHOCTRIO COBMAJAET €  3aro-
[OBKOM B OMMCaHWM (YHKIIMM, XOTH 3T0 M He Bcerna tak. Ilpu obbsmieHuu
bYyHKIMM KOMIMWIATOPY BAXHO 3HaTh UMA QYHKIMM, KOJIMYECTBO M THI Mapa-
JeTPOB M THIT BO3BpalaeMoro 3HauyeHuA. [Tpu oM umeHa hopMalbHBIX apa-
JeTpoB (PYHKLUMH He MIparT HUKAKOH pOJIM M MIHOPHPYIOTCS KOMIWISTOPOM.
[loaToMy nporoTuil GYHKIIMM MOXET BHIIJISLICTL WIH TaK:

int func(int a, float b, char* c);
WIH TaK:
int func(int, float, char*);

JIpa sT1x 0OBARICHUA aOCOIOTHO PaBHOCH/ILHBL
PaccmotpuM nipunep.

# include <stdio.h>
[*TIpesep 33 %/
float sqr(float a): /* 3TO NPOTOTHI GVHKIMH. oObARIEHMe GYHKUMH */
mainy)
{
float b;
b=3.2:
pnntf{"Ksagpar yncna %M pageH %1, b, sqr(b));
}

float sqr{float a) /* 370 onucaHue Gyuxumu */

{

return a*a;
} :

Cirexyionme Jpa npuMepa MCIOIL30BaHHA (PYHKUMI BHIZOBYT COOOLICHUS
06 orubKe Mpu KOMIIMIAUKMK. B mepBoM mpuMepe MpensTCTBHEM Ui KOMIH-~
JasiMu OyneT HeCOOTBETCTBHE BO3BpalllacMOro 3HauyeHHs OOBSBICHHOMY TUILY
byukimn. fA3piku C u C+H+ aproMaruuecku npeobpasyioT AaHHBlEe K JAPYrOMY
THITY, HO TOJIBKO TOCHa, KOrda 310 Bo3soxHo. Llensiit TMI He MOXeT OBITH aB-
TOMATHYECKHM Npeobpa3oBbiBATLCS B yKa3laTenh Ha Leloe.

#imclude <stdio.h>
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S Tlpumep 34 Henpapuaraniai /

inl “sqr(mnt ‘1) /° Npororun gynkpuy */
mait{}
{
int g,
sOri&x)
mt “sgr(iml 1)/ QOGosivaenve dryvriun */

return “1={"1}"("1):

#include <stdio h>

/* Mpumep 35. llenpapuasuniin */
int squiint "1} /° I'lpororun ¢gpynkuun °/
main()

int x=10;
sqr{&x, 10); /* HecooTBeTcBHC KOAHYECTBA apryMeHTos */

mt sqriint ‘i)
=y
H

OOpatiM BHMMAHME Ha TO, 4YTO €CAM MBI MCNPaBMM 3TH [POTrpaMMBbl, TO
(QyHkumus Oyner Bo3ppallaTe KBajpaT uucia i HE 4epes 3HaveHue GyHKIHK,
a 4epe3 napamertp QyHKUHH.

Ecnn QyHKIMS He MMEeT apryMEHTOB, TO NpH OOLABIEHWH MPOTOTHIA TaKoM
(YHKUMH CriedyeT BMECTO apryMEHTOB [THeaTh KFoueBoe cnoso void. B ctapom cran-
napte a3blka C, KOTOpLIH I0DKEH NMOLAEPKHBATLCA HOBBIMH KOMITWIATOpAMH, OTCYT-
CTBHE apryMEHTOB B CKOOKaX He rOBOPHIO 00 MX OTCYTCTBHM B JIaHHOH (DYHKLMH BO-
obme. Ytobbl He OBIIO HEAOpasyMEHMIl HIN IyTaHUIIBI, XENATEIBHO WCMONB30BaTh
KHOYEBOE CIIOBO void, eC/IH napamMeTphb! y (yHKIUH OTCYTCTBYHOT.

JT10 NOIKHO Kacatbes v QyHkLMK main(). Ee oObsiBneHHE NOIDKHO UMETH BHI
void main(void) uin main{void).

#include <stdio h>

/* Npumep 36 ° /

vord hing__ (void), /* npotorun dyyHEIMA */
inain (vord)

line_{),

}

void hne (void)
inl t,

[or(i=0;<80,14 +} printf {"-7)
}
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Mbl yrke roBopssin 0 cTannapTiLx 3aronosounbx painax (header files) 3a-
1onoBounele dains a3vika C conepxar Ba THIA UHGOPMALH . NIEPBLIIA - ITC LT-
JleNbHbIe  ONpeAenieHus, Kotopele  ucnonw3yroics dyusiusmi,. Biopoit - 1o
HPOTOTUIBI (DYHKLMH, OTHOCSILMECS K FTOMY 3aronoBouHomy (aiiry. Ipumepami ra-
KIX 3aronoBouHbIx (aitnos apnstores aine stdio h, string h. conioh v ap

OBRACTD IEHCTBUA W OBRACTE BHAMMOCTH

OGnacte zerictBus (scope rules) mepemMeHHON - 3TO NpaRKAa, KOTOPLIE yCTa-
HABIMBAIOT, KAKWE NAHHLIE IOCTYNHbI U3 JAHHOIO MECTa NPOrPaMMal.

B smpike C kaxnas ¢gyHkums - 370 oTAEALHBIA Onok nporpammel Jlonact
B TeN0 (PyHKUMH HeNb3s HHave, Kak yepes Bul3oB naHHoi Gynkumn. B vacTHOCTH
HENBL3sA ONEpaTopoM JIOKAILHOIO MEPexofa Loto NepeiTH B CEPeNMHy JIPYIO
(PyHKLHH.

C 7Toukm 3peHus obnactu JeHCTBHS NEPEMEHHBLIX DPAIMYAIOT TPH THI
NepeMEHHBIX: [J100alibHbIE, IOKaNbLHbBIE W (OpMalbHbie NapameTpbl. Jlpasiuia o6
TacTH NCHCTBUS ONPENENAIOT, TIE KaX/1as M3 HHX MOXKET NMPUMEHATHCH.

JIokalbHbIE MEPEMEHHBIE - 3TO MEpeMEHHLIE, OObABNEHHBIE BHYTpH 6J10
B 4aCTHOCTH BHYTPH yHKIMH. A3pik C nojieprkuBaeT NMPOCTOE MPABWIO: [1e
MeHHas MOXeT ObiTh 0ObsRNEHa BHYTpH moboro 6noka nporpammsl Jokanth
nepeMeHHasi 10CTYINHa BHYTpH OJI0Ka, B KOTOpOM OHa obbsBliena. Benomumnm, 4
Orniok oTkpeiBaercs Purypnoii ckoOkol u 3akpuiBaetcs (purypnoi ckobkoi. O
NacTh NEHCTBUA JIOKAbHOM NepeMeHHO#H - OGNok.

JlokansHas nepeMEHHan CYILeCTBYET I10Ka BLITIONHAETCA OJIOK, B KOTOPOM 3
nepemetHas obbsiBnena. [pu Buixone n3 Onoka 3ta nepemendas (M ee 3Ha4eHN
TEPAETCS.

#Hinclude < stdio h>

/* Tlpumep 37 °/
void f(voad),
main{void)

mt |
1= 1,

).

prntf("B diynknni main spauenne 1 passo %din’ o),
void f{void)
ml i,

1==10,
puintf("B drynroum 1{) snagcsne 1 pasno %di\n’ 1)

[Tpimep noka3swlBaeT, Y4TO MPH Bei30Be (PYHKIMK 3HadeHHe TNepeMeHHOH |
o06bsABAEHHOH B main(), He M3IMeHH/I0Ch.
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dopManbHEIE NapaMeTpsl - 3T0 NEPeMEHHbIE, 0ObABNEHHBIE FIPH ONKUCAHWH
(QYHKLMIA Kak ee aprymeHThl. DYHKIHM MOTYT MMETH HEKOTOPOE KOJIMYECTBO fa-
PamMeTPOB, KOTOPBLIE UCIIONL3YIOTCS P BLI30BE (DYHKLNWIH L5 nepenavuu 3HaueHnii
g 7en0 (pyHKUMH. DopmanbLHbie NAapPaMETPLl MOTYT HCTIONB30BATHCSA B TeNe (yHk-
1IMM TAK K€, KaK JIOKAIIbHLIE NEPEMEHHbIE, KOTOPLIMH OHW MO CYTH L€jla ¥ ABAA-
otest. Obnacts peficTBus GopMalbHLIX napaMeTpoB - bnok, AsisoILMiics Tenom
(yHKLHH,

['nobanbHeie nepeMeHHEBIE - 3TO NEpeMEHHbIE, 00LABNIEHHBIE BHE KakOii-nbo
(yHKIMK. B oTnHuYKE OT NOKaNBHLIX NEPEMEHHLIX [JI00ANbHBIE NEPEMEHHEIE MO-
ryT OBITL UCNONB30BaHHB B J1H0OOM MECTe MpOTpaMMbl, HO FEPE] MX MEPBBIM WC-
NOJIL30BAHHEM OHH JIOJDKHBI ObITh 0OBbsBIeHbl. Obnacts neiictBusi rnobanbHoM
[epeEMEHHOM - BCA mporpamma.

Hcnonkiosanme rnobanbHblx NEPEMEHHBIX HMEET CBOH HEAOCTATKH:

« OHH 3aHHMAKOT NaMATh B TEYEHHE BCEro BPEMEHH PabOTH MPOrpamMMbr;

e HCMOJIL30BaHHME rNO0ANLHBIX MEPEMEHHLIX Henaer pyHKUMHM MeHee oOLUMH KU
3aTPYIHSAET HX UCMONB30BaHUE B IPYTHX MPOrpaMmax;

s WCNONB30BAHME BHELIHMX TEPEMEHHBIX JENAeT BO3MOMXHBIM MOSIBIIEHHE OLLIM-
Dok M3-3a nMoOOYHBIX fiBNEHMIT. DTH OIUMOKH, KaK NMpaBMJIIO, TPYIHO OTHICKATh.

KAACCH! TAMARTH

B s3pike C  ectb MHCTPYMEHT, TO3BONAKOIUMH YNPaBiATh KIFOYEBLIMU ME-
XaHM3MAMH HCIIOJIB30BaHMS MaMsTH M CO3JaBaTh MOLIHGIE U r'MOKHE MPOTPaMMBbI.
DTOT HHCTPYMEHT - Kaacchl namsaTi. Kaxias nepeMeHHas NpHHAUIEXUT K OJIHO-
MY M3 YETHIPEX KNACCOB Mamsth. 3T 4 Klacca NamsiTH ONMCHBANOTCS CNEAYIO-
LIMMH KJTFOHEBBIMH CIIOBAMM:

auto - apToOMATHYECKasA,

extern - BHeLIHsis,

static - craTHUecKas,

register - perucTpoBas.

Tun mamsiTi ykasbiBaercs MOOU(HUKATOPOM - KJIFOYEBBIM CIIOBOM, CTOSIIHM
nepen creupukaumeil Tima nepemenyoil. Hanpumep,

static int sum;

register int plus;

Ecnu ki04eBoro crioea nepeji crieuMQHKalmell Tina noKajibHol epeMeHHOH
NpH ee OOBABIEHHUH HET, TO M0 YMONUAHMIO OHa MIPHHALIEXUT Kinaccy auto. To-
3TOMY MPaKTHYECKH HUKOT/Ia 3TO KIFOYEBOE CJIOBO He HCnoJb3yercs. B 31om npo-
CTO HeT HeoOXoIMMOCTH.

ABTOMaTHYECKHE MEpeMeHHBIe (autd) MMEROT JIOKallbHYr0 00nacTe nelicTemA.
Ouy mzBecTHH TOMLKO BHYTpu OJioKa, B KOTOPOM OHM omnpenenedsl. Jlpyrue
DYHKIMM MOTYT MCNOJIL3OBATL TO KE MMsl, HO 3TO AOIDKHBI ObITH NepeMeHHbIE,
OTHOCHILMECS K pasHBIM Onokam. ABTOMaTH4ecKas TepeMeHHas co3naercs (7. €.
CH OTBOIMTCA MECTO B NAMATH NMporpammel) npu Bxoae B 6nok ¢GyHkuuu. Ilpu
Buixoge u3 OJioka aBTOMaTHYECKas nepeMeHHas mponajaer, a obnacTe na-
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MATH, B KOTODOil HaxOAMWNach 3Ta lepeMeHHas, cuHMTaeTcss cBODOOHOM M MOXeT
MCTONIB30BaThCH IU1A APYTHX LiEJIei.

ABTOMAaTH4ECKHE MEPEMEHHbLIE XPaHATCH B ONMEpPaTMBHOH MMaMATH MAlLMHBI,
TOYHEE, B cTeéke. PermcrpoBhie (register) repeMeHHBIE XpaHSTCs B perMcrpax
npoueccopa. [loctyn K nepeMEHHBIM, XpaHsIUMMcSl B PErHCTPOBOH MaMsATH, ro-
pasno ObicTpee, YeM K TeM, KOTOPHIE XPAHATCS B ONEPATHBHOH INMAMATH KOMITBIO-
Tepa. B ocrangHOM permcTpoBhie MNepeMeHHbie AHAUTOMMYHBLI ABTOMATHYECKHM
rnepeMeHHbIM. PerncTpoBas naMsTh IpOLECCOpa HEeBEJIMKA, M €CNH JOCTYITHBIX
PEFMCTPOB HET, TO MNepeMeHHas CTAaHOBHMTCS MNpPOCTOH aBTOMAaTHYECKOW mnepe-
MeHHONH. OnKcanue perHCTPOBO NMEepeMEHHOH MMEET BUIL

register it quick;

B GonblimHCTBE CNy4yaeB co3fateld KOMMMJIATOPOB MpeyCMaTpMBaoT OMn-
THMH3AIHIO MPOrpaMM, B YACTHOCTH MCIIONL3YS PErMCTPOBYID namsATth if pas-
MELIEHHS B Hell mepeMEHHBIX, KOTOpHIE AKTMBHO MCIIONL3YIOTCS B IPOrpaMMe.
ABTOpB KommuiaTopoB ¢upMel Borland yrBepXxaaioT, 4TO ONTHMM3ALMA KOM-
NMWISTOPOB 110 KCHOJNB30BaHHIO PErHMCTPOBBIX NMEPEMEHHBIX CIEJIAHA TAK XOpOLIOo,
YTO YKazaHue MHCIONb30BaTh TEPEMEHHYK) KaK PETHCTPOBYI0 MOXET TOJIBKO
yxynwuth 3¢GGeKTHBHOCTE CO3[1aBaEMOr0 MaLUMHHOIO Kopa. B To Xe Bpems B
OMUMSX MHTETPHPOBAHHOH Cpenbl €CTh BO3MOXHOCTHL 3alaparh CIOCoDBl MC-
NONb30BaHHA PErHCTPOBBIX MEPEMEHHBIX:

HE HCIONB30BaThL BOOONIC,
HCNONBL30BATE TOJNBKO TONA, KOINA €CTh KMHOYCBOC CIOEQO I‘ﬁgIStEI‘;
M0 YCMOTPEHHIO KOMITHIAATOPA. '

BHenrssng nepemenHas (extern) OTHOCHTCH K INODAIbHBIM NeEepEMEHHBIM.
OnHa moxeT 6biTe OOBSIBNIEHA Kak BHe, TAK ¥ BHYTPH Teja QYHKLHH:

voird f{void)

extern int j: /*o6bABiIeHNE BHELUHEl TepeMeHHON BHYTPH QYHKINA*/

[TosiBneHue K1o4€BOro crnopa extern CBsizaHO C MOOYJIbHOCTBIO fA3blka C,
T. €. BO3MOXHOCTBIO COCTaBIsATE MHOroQailIoByo NnporpaMMy ¢ BO3MOXHOCTHIO
PassenbHO koMmrmwiaiukK kaxnoro ¢aiina. Korma mbl B onHom H3 ¢aitioB
onuileM BHE Tena QYHKIHMH IMODANBHYIO MepeMEHHYIO

float global,
TO LA HEC BHACJIMHTCH MCCTO B IIAMATH B pa3lciic r100a1LHBIX NepEMCHHLBIX H
KOHCTaHT. Ec/in Mbl HCMONB3yem 3Ty rmobaneHyIo MepeMeHHyio B apyrom ¢aitne,
TO NpPH pa3jie/IbHOH KOMITMIALMK Oe3 JONONHUTENBHOro OOBABICHUS MepemMeH-
HOM KOMITHAATOp He OyneT 3HaTh, 4TO 9TO 3a nepemeHHad. KicnonpsoBanue 00b-
SIBTIEHMS

extern float global;

“mas
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HE TMPUBOIHUT K BLIAENEHUIO MAMATH, a cooblaeT KOMITWIATOpY, YTO Takas Iie-
peMeHHass OypeT ormcaHa B apyrou ¢paitie. M Toraa Impu KoMIIOHOBKe Mpo-
rpaMMBL, COCTOSILEH M3 HeCKOIBKHUX (haitioB, KOMITOHOBIMK DyfieT UCKATh OIMH-
caHHe 3TOoi repeMeHHO U CBA3BIBATE €€ C MCMONBb30BaHKHEM B Ipyrux (aiviax.
O6barieHUE BHELUHEH NepeMeHHOM MoXeT GEITh Kak BHe (PYHKIIMH, TaK M
BHYTPH ¢ynkumu. Ecnu 310 Xe uma Ges KmoyeBoro cnopa extern 6yger oObsB-
JIeHO BHYTPH (QyHKIMH, TO MOJ 3TUM uMeHeM OyfieT cosflaHa yxe japyras aBro-
MaTHieckasd nepeMeHHas. MoXHO K OOBARIEHHIO 9TOi repemMeHHOMH N06aBUTD
KIIK0YeBoe CNOBo auto, YToObl I10KA3aTh, YTO Bbl HE OMMOMMCH, @ HAMEPEHHO
nponyonupopamn uMA. OOBARIEHHI MepeMeHHOM Kak BHeNIHeil MoxXer ObITh
HECKOJIBKO, B TOM YMCJie ¥ B oJHOM QYyHKUMH WM B omHOM Qaitie. OrmcaHue
e rnepeMeHHON NODKHO OBITE TOJIBKO OJHO.

Crenyionue nmpUMeps NEMOHCTPMPYIOT pa3Hble CriocoObl OIMMCAaHIsA BHEI-
HHX TepeMEHHBIX:

int var; /* oIMcaHa BHeUIHAS NepeMeHHas var */

main()

{ extern int var, varl;/* oObsiRieHa Ta Xe BHElHSS IlepeMeHHas */

}

funcl()

{ extern int varl; /* oOpRT€Ha BHENIHAT NepeMenHas varl

rnepeMeHHas var Taxcke BHEIHAA,
XOTSL OHA I He OITHCaHa B 3ToM Onoke */

LRl

}

func2() /™ nepeMeHHas var BHeluHaq* /
/* nepemMeHHas varl HeBHIMMA A
3TOi QYHKIMH B 3TOM OnoKe */
}
int varl; /* omyicanue BHeUIHel nepeMenHoi */
func3()
{ [*ans aroM $yuxiau varl BHelHAs */
int var; /* nepeMeHHas var OlTMCaHa Kak

JIOKATTEHAA M He CBf3aHa ¢
MobanbHOM nepeMeHHOM var.
To ymon4aHmIo 2Ta NepeMeHHas aBTOMaTHyecKas */
}

func4(){ /*3nech mepeMeHHad var ABRIAETCH
BHeumHeH mobanbHolt nepeMeHHoH */
auto int varl; /* nepeMeHHas varl JIOKATBEHasA
aBTOMaTHYecKas IepeMeHHas */ ...
}

ITpu omicaHu CTarH4ecKUX NMEpeMEHHBIX Mepell olMMcaHeM THITa CTaBUTCS
Kmoyesoe cnopo static. OOnacTh neiicTBHUA JIOKaNBHOH CTATUYECKOH IMepeMeH-
HOIt - Bcs nporpaMMa. MecTo B nMaMATH 1o JIOKATLHBIE CTaTHYecKue IIepeMeH-
Hble BBIIEISACTCA B Havale paboTHl MMporpaMMEl B pasfiene oOalbHeX U CTaTH-
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HECKHX nepemeHHbn. OnHAaKo 00/1acTb BHOKMOCTH ORATBHBIN CTATHHECKHN TEpe-
MEHHBIN TAKaf e, KaK N Y aBTOMATHYECKHN 3Ha4YeHWe CTATHYECKHUX NepeMeHHbIX
COXpaHsieTes OT ONHOIO BHW30BA (DYHKIUWH 10 npyroro. JlokansHsie cTatHiyeckHe
NEPEMEHHBIE HHULIMATTU3UPYROTCS HY/IEM. €ClTH HE yKa3aH IPYroH HHULHANW3ATOp.
Ilp# 37O0M OnUcaHue ¢ HHULMANH3IAUHeH

stalic !l count = U

NOKANBHON CcTaTHueckOol mnepemMeHHOH count BBI3BIBAET OJHOKPATHYH) WHH-
LUHaNM3aMI0 NepEMEHHON count npy BeiAeneHWH noa Hee mecTa. [lpu nocne-
AYHOUHX BbI30BaX (P)YHKLMH, B KOTOpo# onucaHa 3Ta nepemeHHas, MHWIMaId-
3alHH HE MPOMCXOOWT TO MO3BONAET MCMONL30BATL TAKYH) TEPEMEHHYIO [s
CYETYHKA KONMYECTBA BbI30BOB (PYHKIIMH.

#mclude <stdio h>

/T Tlpumep 38 </

/Y MCHOAL3OBAMHE CTATHYEUKOW NCPOMORIION ~/
void trystat(vowd);,  /* npororun dynkoun */
main(vod)

ml |
for i=1,1<=3, 1+ +)

prntl{ Buiaoe # %d \n", 1),
trystat(),
printi{"Beizon # %d \n", 1),
trystat().

return O,

}
vord trystat(void)

mt auto_1=1;
static int stat_1=1,

print{{ auto_I=%d stat_l=%d ‘n", awlo_l+ + stal_l+ +)

MosxHo onucath Takxe rnodanbHyo( BHELIHIOW) CTaTHYECKYH) NIEPEMEHHYIO,
T. €. ONMCcaTh NepeMeHHyr0 TMIa static BHe Jirobolt gyHkurn. OTivyne BHelTHeH
nepeMeHHol oT BHEWIHEH cTaTHUecKOH nepemMeHHOH cocTOMT B obnacth Mx nei-
ctBhA. OObluHasi BHELIHAA IEPEMEHHAss MOXET MCIMOJBL30BATHCH (PYHKUMAMHM B
noboM aiine, B TO BpEMS KaK BHELUHSAS CTATHYECKas MePEMEHHAs TONBKO (pyHK=
LiMAMH TOTO (haiiiia, rae OHa OMHCaHa, NPHYEM TOJIBKO Nocie ee onpeleneHus. Bee
rnobaibHble NepeMeHHBIE - U CTATHYECHE, W HECTATHYECKHME - HHHLIHAIM3HPYIOTCS
HYJIEM, EC/IH HE NPEAYCMOTPEHO IPYroit MHALMAIH3AIMH.

B Tabnuue npueeneHst obnacth AEHCTBUS U NPOAOIIKUTENLHOCTL CYILECTBO-
BaHMs NEPEMEHHBIX PA3HBIX KJ1aCCOB NaMsTH:
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Kiace namamu Kuouegoe cro60 | Bpema cywecmeosanus | O6racme deticmeus
ABToMaTHyecKHil | auto BpEMEHHO o0k
Perucrposrtit register BPEMEHHO 610K
Cratgeckuii 1o~ | static MTOCTOAHHO bnok

KaJIbHbIH

Crarmdeckuii rno- | static MOCTOAHHO daiin

OasTbHBIH

BHemuuii extermn MOCTOAHHO rporpamMma

B nporpamite mMoXer ObITH OIMMCAHO HECKOJILKO INEpeMeHHBIX C ONHMM U
TeM Xe uMeHeM. KOHeuHo, B pasHbIx O/10Kax. B HICKenpHBEIEHHOM MOAEJILHOM
npuMepe OOBARTEHA OjiHa lobanbHas nepeMeHHas ¥ TPH JIOKATBHBIX MepeMeH-

HBIX C OOHHM H TCM XK€ HMCHEM Var.

#include <stdio.h>

/* Tlpumep 39 */

void flvoid);
void f1(void);

int var=7; /* I'nofaneHas nepeMeHHasd, HHHILHATHIHpOBAHHAA
3Ha4deHueM 3 */

main()

mt var = 10; /* jioxanpHad nepeMeHHad, 3aKpHBAOIAA BHIHMOCTD
rnoGaneHol nepemMeHHolt */
printf{“var = %d \n", var); /* 6yner Haneuaraso var = 10 */

vart++;

mt var = 200; /* nokaneHas niepeMeHHas, 3aKphiBaoNas BHIHMOCTD
npyroit TOKATEHOi NepeMeHHOM 1 mobankHoi nepemerHOI */
printf{“var = %d \n”, var); /* Gyner Hane4araHo var = 200 */

var++;

printf{(“var = %d \n”, var++); /* Gyzner HaneyaraHo var = 11 */

pn’mf{“var = %d \n”, var++); /* Gyner Maneyarano var = 12 */

f1();

prinftt{“var = %d \n”, var ++); /* Gyzner Hame4aTaHo var = 13 */

f10;

prtn:tf{“var = %d \n"”, var ++); /* Oymer naneyaraHo var = 14 */

return 0

}
void f{void)

int var = 77; /*Elue oina JloKaTbHad nepeMeHHas B OpYTroit QyHxam */
printf{“var = %d \n", var); /* 6yzner HaneyataHo var = 77 */

var++;

}
void f1(void)

107



(] Havanbheili kype C u C++

prutl("var = “d \n" va1) / Oyaer wanedatado var = 7 mam B
aueiHe 1A00AALITOH HCPpesMeiInold -/
var+ +

}

MAPAMETPB! M APTYMEHTH ®YHKLMH

B si3bike C ecTb 0COOEHHOCTD, CBSi3aHHask € TeM, YTO BCE apryMenThl PyHKUMH
nepeJlatoTes no 3HaueHHro. Ilpu BeI3oBe (DYHKIMH B CTEKE BHIIENSAETCS MECTO IS
(opMmanbHbIX NapaMeTpoB (PYHKLMH, U B 3TO BHIIEJIEHHOE MECTO 3@HOCHTCH 3Ha-
ueHre (PaKTHHECKONO napameTpa, T. €. 3HaueHHE napaMmeTpa MpH BbI30BE (yHK-
unu. flanee QyHkums Menonk3yer M meHseT 3HaueHus B crexe. [Ipn Beixone w3
(GyHKUIMH H3MEHEHHBIE 3HAYEHHA TAPAMETPOR TEPRIOTCH.

B s3bike C Boi3BaHHaA (PYHKLMS HE MOXET M3MEHUTD NMEPEMEHHBIE, YKa3aHHLIE B
KauecTBe (HaKTHYECKHMX MApaMeTpoOR B ()yHKLIMH NpH 0OpallleHHH K HeM.

OyHkumMsi swap(), KoTopasi IOJKHA MEHATh 3HAaUEHHs NapaMeTpoB MECTaMH,
He Oy et pakTHYECKH 3TO JIEJIATh.

void swapfint a, inl b)

int tmp=a,
a=b,
h=tmp

}

Ecnn Heobxonumo, ¢yHKIHMIO MOKHO NPHCNOCOONTL s M3MEHEHHA apry-
MEHTOB. Hamo nepenapath B KaueCTBe napaMeTpa He 3HaueHHe, a aapec mnepe-
MEHHOMH, KOTOPYH HY)XHO U3MEHSNTD, T. €. EpeaaBaTh yKa3aTelb Ha nepeMeHHYIO,
Taxoi mpuem B szpike C Oyper HaswIBaTBCH TEepenadeil mapaMmerpa Io CCbUIKE,
BrizBanHas QyHKIMS N0JDKHA ONMCHIBATL apTYMEHT Kak CCBUIKY M ofpalnarscs K
dakTHuecKoH nepeMeHHOI KOCBEHHO, uepes 3Ty cchiiky. Ecnu B kavyecree apry-
meHTa GepeTcs MMs MaccuBa, TO mepeiaBaeMoe (YHKUMH 3HaueHMe (PaKTHUECKH
€CThb a/IpeEC MEPBOro 3JIEMEHTA MACCHBA.

DOyukima swapl() 6yner BuIrsgeTh TENEPh TaK:

void swapl{int ‘a, int "b)

it tmp = "a,
-ﬂ -h'
Iy tmp;

}

HJIJ'IH}CTIJHLIHID HCIOTIB30BAHMA 3THX JIBYX criocobor nepenaquH napamMeTpoB
JAET CEYIOIas porpamMMa:

#include <sldio h>

/* Tipumep 40 */

void swapf{int a, 1l b),
void swapl(mt ‘a mt “h),
void main{veid)

i
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mt x=3, y=10,
printf("Chavana x = %d y = %d\n", x, y);
swap (X, y),
prmtf("Tenepe x = %d  y=%d\n", X, ¥);
printf{* Hyuvero we vsmeHwocs ),
swapl(&x, &y), /* Mut noaxHb Nepegatsh anpeca nepeMeHHbIX */
prntf("Tenepe x = %d  y=%d\n", x, y);
printf(“3HayeHusT TOMeHsHCh “);
return 0;
}

void swap(int a, int b}
int tmp=a,
b=tmp;

void swapl(int *a, int *b)

mt tmp = *a,
*g = *b,
*b = tmp;

}

Pesynbrarom paboThl 510l nporpaMmbl OyfleT cnefiyiolliee: BHayasie X=3,
y=10, nocne x=3, y=10.

3HaYeHHE MEPEMEHHBIX X ¥ Y M3MEHWINHCh, TAK KaK NepeMeHHble ObLiu me-
penanb! o ceeike. Mpl nepenany dyHxiuu swapl() anpeca nepeMeHHbIX X M Y.
Ewe onHa ocobeHHOCTE COCTOMT B TOM, YTO B MEPBOM CJIy4ae MBI MOXCM Bbl-
3BaTh QYHKOMIO swap() ¢ yKasaHMeM KOHKPETHBIX 3HAYEHMI apryMEeHTOR:

swap(3, 10); \

Brizeats ¢ynkimio swapl{) B Bune swapl(&5, &10); Henb3s.

Ecnu B Kayectse aprymeHTa (QYHKIUMH HCIONB3YETCA MACCHB, €CTh JIMIUb
OIMH crnocob - mepefaya napaMeTpa 1o ccbuike. B kaudectBe aprymenTa (hyHK-
IIMH HAOo yKazaTh ajpec Hayana maccupa. Chenath 970 MOXHO CHEAYIOUIMMM
Tpemsi criocobamu:

function(int ar[10]);

function(int arf[]);

function(int *ar);

Bee Tpu criocoba nmpuBeyT X OAHOMY H TOMY Xe pe3yNbTary.

CrenyeT nOMHHMTE, YTO NpH HEpefaye B KayecTBe aprymeHTa (PyHKLUMHM Mac-
CHBA BO3MOXHO roasiedue noboynoro agipekra, a MMEHHO M3MEHEHHE 3HAYC-
HHH 2JIEMEHTOB MaccHBa B pesyJisrare paboThl QyHKIMH.

B kauecTBe npumepa paccMOTpHM COPTHPOBKY MacCHea, NpH 3Tom  odop-
MHM COPTHPOBKY B BUAE QYHKIIMH.

#include <stdio.h>
/* Ipumep 41. CoptHpopka MaccHna */
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vold sortfint anf] ot}
main()

il mass[10)={1 3 -5 7 9 0, 22 4 & 8}
inl size=10 1
printf{ Before sorting ),
for(i=0.1<101+ +)
printf( %d  mass[i}),
printi( \n ),
sorlfmass size):
printl{" Aflter sorting ),
lorp=01<101+ +)
prntf( “nd . massfi]),
relurn ()
}
vold sort(int arr[], int n) /* MOMHO 3aroAOBOK 3aMCHHTH
Ha void sort(int arr[10], int n)
Hau voud sort{imt ‘arr, int o)
f
{
int 1, top,
fori=0<n-1;1+ +)
for()=01<o-1-1,3+ +)
it{arr|) + 1)<arr[j})}{
tmp =arr{}).
arrfj] = arrfj + 1],
arr[) + 1] = tmp;

}

Kak Mbl BHIMM, 3J]IEMEHTBI MAaCCHBA Mass|| noMeHsIM CBOH 3HAUCHMS.
Ewmwe onHuM npuMepoM HCNONB30BAHMS MAacCHBOB B Kau€CTBE apryMEHTOB
byHkumm Gyner ymHoxeHHe ABYX MaTpull pasmepom 3 X 3.

#Fclude <stdio h>
/* [prsvep 42 YvMunoxeHHe MaTpur */
void multiply(int U[3]1[3]. int V[3]1{3] mt W{3][3]);
main (voud)
{
int A{3](3] = {0 1, 2
3, 4.5
b, 7. 8}
B33 = {1 23
4 5 b
7 8 9},
inl o, CI31§3)
multiply (A, B C),
pinti( Maccus C \n"),
lorit=01<3. 1+ +)
printf( Ced %d %d \n', CHIO]. Clyi1]. € [i{2])
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return 0;

}
void multiply(int U[3][3], int V[3][3], int W[3]}[3])
{
int i, j, k;
for(i=0;i1<3;i++)
for(j=0;i<3;j++)

WIilL]=0;
for(k=0;k<3;k++)
} W] += UG K" VIKIDE

}

MoxHo ykazath B KayecTBe aprymeHTa ¢yuxkimu U[][3], Ho Henb3s yka-
3aTh B KayecTBe Takoro aprymeHTta U[][]. Touno Tak xe wenp3st ykazars **U
win *U. Jlyyunm pelreHeM B ciTyyae MCTONB30BaHUSI B KayecTBe apryMeHTa
GYHKIMM MHOTOMEPHOTO MaccHBa SIRISETCS YKA3aHME MAcCHBa CO BCEMH €ro
pasMepamMu.

APryMEHTH @YHKUMM MAIN()

Hnorpa GviBaeT mone3Ho, a TO U MPOCTO HeODXoauUmMo rnepenarsh uHdgopMa-
IO B [porpaMMy Ipu ee Bbizose. OCHOBHONI METOJ COCTOMT B MCIIOJIB30BAHUM
apryMEHTOB KOMaHJIHOM CTPOKM OIEpalHOHHON cHMcTeMbl I mMepefaqyM MH-
dopMarn dyukimy main(). Harnpusep, npu BeBose cucteMmb! Borland C++

MOXHO cpa3y 3ajarb ¢aill, KoTopblil BymeT 3arpyXeH B aKkTUBHOE OKHO pejlak-
THPOBaHHS:

c\bc\bin> bc program.c

B si3pike C 3a37aHBl JIBA BCTPOCHHBIX apryMeHTa ¢yHKUMH main(): argc U
argv:
main(int arge, char *arpv[]K...}

B cucteme Borland C++ npemycMOTpeH €HI€ M TPeTUif apryMeHT, KOTOPHI,
TaK e KaK M BTOPOIA, SIBSICTCS yKa3aTeJleM Ha MacCHB CTPOK:

mam(int arge, char *argv|]. char *env[]}{...}

JIBa MepBBIX apryMeHTa MCMOIB3YIOTCS Uil Mepefadyyl apryMEcHTOB KOMaH/1-
Hoit cTpoku. TpeTuii apryMeHT HCIIONb3YeTCs UL OCTYNa K rapaMeTpaM cpeibl
ornepanMoHHOil cUcTeMBl. 3TH TPU apryMeHTa JOCTYNMHH TOMBKO (DYyHKIIMH
main().

ITapaverp argc comepXWT KOIMYECTBO apryMEHTOR KOMAHJIHOI CTPOKHU U
ARIACTCS MapaMeTpoM THna int. OH Bceryia He MEHbLIe €IMHMILIBI, TaK KakK HMs
ITPOrpaMMbl, BBI3HIBACMOI JII BBHITOMIHEHUS, TPAKTYETCS KaK MEPBBIT IapaMeTp
KOMaHIHOI CTPOKIL

ITapaveTp argv sIRIseTCs yKasareleM Ha MaccHB CTpokK. Kaxiplil 3/1eMeHT
MAcCHBa YKa3plBaeT Ha apryMeHTHI KOMAaHIHOH cTpoku. OmMH IapaMerp Ko-
MaHIHOH CTPOKM OTaeNseTcss oT Jpyroro rpobernamu. Ecimu MBI XOTUM B Ka-
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YecTBe MapamMeTpa MMeTh CTPOKY, CoAaepXaliyio pobensl, ee HANO 3aKIIYHTh B
JIBOIfHBIE KaBBYKU. EciM apryMeHTOM KomMaHTHOH CTPOKU SIRIAETCH YHUCIO, TO
OHO paccMaTpHBaeTCs KakK CTpOKa U JO/DKHO OBITH Ipeodpa3oBaHO € HCIOJIb30-
BaHUeM COOTBeTcTBYIMEi GyHKIMH, Hanpusep atoi(), atof(), atol() u np.
Crenyioniass nporpaMMa WUTIOCTPUPYET 3TH BO3MOXHOCTH:

#include <stcho h>

#include <stdlibh>

J* Tlpunep 43 */

main(int argc, char argv[])

if (arge 1= 2) {

printf{"Bui 3a6bUTH Habpath uMa \n"),
exit(0);

}
printf{"HELLO! %s N\n", argv[1]);
}

Ecnu sty nporpaMmy cosgars B daitie ¢ umenem NAME.EXE u B koMaHI-
HOI CTpOKE YKa3aTh

> NAME Cepreii
TO OHA BBUIACT HA 3KpaH coolIIeHHe

HELLO! Cepreit!

Kaxkaprii mapameTp B KOMaHIHOI CTpPOKE IO/DKEH OTHCNATHCS OT IPYIroro
1pobeioM WM CHUMBOJIOM Tabyssiimi. Eciii aprymMeHT, KOTOpbIi BB XOTUTE Iie-
penath (HYHKIIMH, COOEPXUT IPoBess, TO HANO 3aKTIOYHTE COOTBETCTBYIOLIVIO
CTPOKY B KaBblMKU. B pesynbrare BBI30Ba IpebLIVIIEi MporpaMMBbl

> NAME "Brl npekpacHO BEITTISIMTE CETOIHA"

Ha 5KpaHe IMOsABUTCS coobieHne
HELLO! Bul npekpacHo BRIIVIAINTE ceTefiHa!

Borland C++ pornyckaer cToneko IapametpoB $yHkimu main(), CKOJIBKO
rno3pojiseT onepaimonHas cucrtema, B MS DOS komanmHast cTpoka MOXET cO-
mepxath 128 cuMBOJIOB.

ITapameTp env OOBSIRIIEH TaK Xe, KaK W argyv, T. €. 970 yKa3areJb Ha MacCHB
CTPOK, KOTOpBIE COllepXaT yCTaHOBKY cpensl. Ilocne/isis cTpoka sToro Maccusa
ryctas. I[TostoMy MOXHO BBLIATh cOAEPXAaHHE KOMAHIHOK CTPOKH M COCTOSHHE
CpeneL

#1include <stdio.h>
[* Tlpumep 44 %/

void mamn(int arge, char *argv[], char *env[])
{
int i,
printf{"Komu4ecTso apryMeHTOB KOMaHTHOi cTpoxi: %d \n", argc);
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print{[ ApivseHi s KOMaHAHOM CIPoOKN \n™);
for(i=0;1 < arge; 14 +)
printf("%s\n”, argv]i1]).
prnt{("ApryMenria cocroatus cpeasi:\n);
for(i=0, env[i); 1+ +)
\ print{“%s\n" . env]i]);

Aprymentsl main() no3MUMOHHO 3aBMCHMBL. M ecn env MoxeT He obObsB-
AThCA (B cryyae, KOT/1a OHA HE MCTIONB3YETCs), TO NPH €€ HCITONB30BABMH TIEpPBBIE
83 apryMeHTa JOJDKHBI ObITh 00BbABIEHB BHE 3aBUCUMOCTH OT TOro, OyIOyT OHM
MCTIONMB3ORATHCS HITH HET.

OyHkuma mam(), kak ¥ apyrve QYHKLMH, MOXET BO3BpalaTh [ieJIoe 3Haye-
Hue. OHo nmepenaeTcs B BbI3hIBAIOLIMIL MpoLiecc. B Haumx rmporpaMmax 3To Beeraa
onepauuonHas cuctema MS DOS.

ITo npuHsATOMY cornalieH1io uia onepauuorHol cuctemsl MS DOS Bosspar
HYJIEBOTO 3HaY€HHA FOBOPUT 0O yCTIEIIHOM OKOHYaHUW paboThl, Ipyrue 3HauUeHHs
FOBOPAT 06 aBapHIHHOM OKOHYaHUM paboThl [IPOTPaMMBI.

IlpoBeputs 3HaueHue, BO3BpaulaeMoe (yHkKuMell main(), MOXXHO KOMaHJoM
MS DOS

> if errorlevel value

rne value - KOHKpeTHOe 3HaYeHHe.
Dynkius main() MOXET ¥ He BO3BPALLIATh 3HAYEHUs!, CCIIM OHA OObsABIEHa Kak

void main{void){ .}

ITapameTpbl KOMaHIHON CTPOKH MOXHO 3ajlaTh HE BBIXOMA M3 HMHTErPHPO-
BaHHO cpesbl cucTemel. Jlns 3toro Hago BeiOpate B MeH0 Run|Arguments.
B OoTKpbIBLLIEMCs AHAIONOBOM OKHE MOXHO 3a/1aTh KOMaHOHY10 cTpoky. Mmsa BeI-
[0JIHAEMOI1 MporpammMbl 100aBNATE He HAJO.

PEKYPCUBHBIE ®YHKLMYH

B aspike C QyHKUMM MOTYT BeI3bIBaTh camMu ceOs. PyHKIMA Ha3bIBAETCA pe-
KYPCHBHOI, eciin orepatop B Teie GyHKIMH COIEPXMT BEI30B 370t 2Ke QyHKIMHU.
Krnaccuyeckuit npumep pekypcuBHOH (yHKIMHM - 3TO BbUMCIeHMe (dakTopuaia
uncna NI = 1¥2%3% N,

Hazogem sy ¢pyHkuuio factorial().

tactorial{int n)

int a;

if (n==1) return 1;
a = factonal(n-1)™n;
return a:

}

Bei3oB (yHKLMH B peKypcHBHOI (DYHKIMM He CO3MAeT HOBYHO KOINMIO (yHK-
UMM, @ cOo3gaeT B TMaMATM HOBLIE KOIKM JIOKAallbHLIX MEPeMeHHBIX M Tmapa-

113



(98] HavaneHbiid kype C u C++

Merpos. U3 pekypcuBHOM GYHKIMK Hano NpeaycMOTPETh BBIXOM, HHAYE 5TO BhHI-
30BeT "3aBMCaHMe” CHCTEMEL

QO YHKLMM C NEPEMEHHBIM YUCNIOM NAPAMETPOB

B npemplayuieit mase yxe BCTpeyaTuch QYHKUMM C IMepeMEHHBIM YMCIIOM
nmapaMeTpoB, B yacTHocTu printf() u scanf(). Moxmo onpesensts cBon byHKLIMH
C repeMEeHHBIM YHCIIOM MapaMeTpoB. JUjis MOIEpXKH 3TOr0 MEXaHU3Ma B SI3bIKe
C npeaycMOTpeHBI MakKpochHl, omnpeneleHHble B ¢aitnax stdargh m varargs.h.
Oaitn stdarg.h ucnone3yercs B ctaHgapte ANSI C, ¢aitn varargs.h - B craumap-
e UNIX SYSTEM V. INoakmoyars oba ¢aitna oqHOBpEMEHHO HEJIb3s.

Ina ormdcanus GyHKLUMI ¢ riepeMEeHHBIM YHCJIOM IMapaMeTpOB MCIMOIb3YeTCs
CITMCOK € MepeMEHHBIM YHCIOM I[apaMeTpoOB, COAEpXal(uif Mo KpaiHeil mepe
OfIMH MapaMeTp M 3aBepLIatoIMitcss MHOrOToYMeM (...), TIpU 3TOM 3alrsITas Ioc-
Jle rnocrenHero (pUKCHPOBAHHOIO IMapaMeTpa Mepell MHOrotoYHeMm HeoDs3a-
TeJIbHa, HallpuMep:

void f{int a, int b, ...);

T
void flint a, int b...);

fseik C He npexycMarpuBaeT GosbLIE HUKAKWUX CpeacTs Uist paboTel ¢ rie-
peMEHHEIM YMCJIOM aprymMmcHTOB, Ho B d¢aitte stdarg.h Haxomdarcss nepeHOCHMBIS
CpeIcTBa MONAEPXKH (PYHKIIMH ¢ nepeMeHHBIM YHCIOM [1apaMeTPOB:

THI va_list

Makpoc  va_Start (list, last_fixed)

Makpoc  va_arg(list. arg_type)

makpoc  va_end (list)

Maxkpoc va_start MPoOW3BOAUT MHMIIMAaNM3alMI0 MEXaHU3Ma [OCTyra K He-
($UKCHpPOBAHHBIM MMapameTpaM, list - nepeMeHHasa Tura va_list, u last_fixed - no-
crneaumit dukcupopaHHbBI NapaMmeTp (roatoMy QYHKUMM ¢ TepeMecHHBIM YMC-
JIOM ITapaMETPOB OODKHBI MMETh XOTs OB OMH (HPUKCHPOBAHHBII MapaMeTp).

ITocnenopatebHBIT IOCTYTT K HEHMKCHPOBAHHLIM IapaMeTpaM OCYIIeCTRIACTCSH
MAKPOCOM va_arg, I7e MepBblii MapaMeTp Makpoca - HHULHATM3ZUPOBAHHAS BbI30BOM
va_start repemeHHast TUIia va_list, a Bropoit rmapaMeTp - TUIT O4epeIHOro MapaMerpa;
va_arg BO3BpalllacT 3HaYycHME 3Toro napametpa. [IpoBepKu COOTBeTCTBMSI THITA HE
IPOM3BOAATCS, T. €. COBIATICHHME MEXIY THUIIOM B va_arg M TeM, YTo ObUTo MepeaaHo
NP BBI30OBE (PYHKIIMH, IOTDKHO KOHTPOIMPOBATLCSA IMPOTPAMMMCTOM.

Makpoc va_end 3apepiiaet paboty ¢ nepemeHHoit Tumma va_list. Ero crnemyer
HCIMOJIB30BaTh B LIE/BIX MMEPEHOCHMOCTH Ha IpyTrHe MiargopMbl U KOMITILISTOPBI,
XOT HHKakKoro geiicteus B Borland C++ oH He mpou3BoauT.

[Tpumepsr Ucronb3oBaHMs GYHKUMIL © IMepeMEHHBIM YHCIIOM MapaMeTpOR:

1.

int sum_1(int a, ...)

{
va_list args;
int result = a, t;
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va_start (args, a);
while((t=va_arg(args, int) != 0)
result +=t;
va_end (args);
return result;

}

int sum_2(int num_args, ...)

{
va_list args;
int result=(0, i;

va_start(args, num_args);
for(i=0; i< numargs; i++)
result += va_arg(args, int);

va_end (args);
return result;

}

void error_message(char* fmt, ...)

{
va_list (args);
printf{“error: *)
va_start (args, fmt);
vprintf (fint, args);
va_end (args);
exit(1):

}

3n1eck MPUBEACHO TPH OCHOBHBIX criocoba paboThl ¢ MepeMeHHBIM YHCIIOM

napaMerpos. OcHoBHas Ipobiema 3aKTi0YaeTesl B TOM, YT0 HM TWUIT IEpeaaBa-
eMBbIX MApaMETPOB, HM MX KOMIMYECTBO HEeM3BeCTHBI BhI3biBaeMoil ¢yHKuMH. Cy-
HIECTBYIOT CJICAYIOIME IMOIXOIBL:

« Kak B ¢yukuuu printf() ctpoka dopuMarta MoIHOCTBIO OIpeaenseT THUIT U
YMCJIO MapaMeTpoB Yepe3 crietmdukaimu dopmara.

« MoxHo 3ape3epBHpOBaTh Kakoc-JMOO 3Ha4YeHUE KakK 3apepuiawoiiice (1pu-
mep 1), OyHKUMA cYMTaeT CyMMY YHCE, 3aBeplUaloliee Y1CIO paBHO HY.TIO.

« Moxio nepegaBaTh YHCIO ri@apaMeTpoBR B KayecTBe (DUKCHPOBAHHOIO [a-
pameTpa (rpumep 2).

« B daitre stdio.h nmpeaycmortpeHo ceseitctso ¢yHkumit vprintf(), vsprintf(),
viprintf(), vscanf(), vsscanf(), vfscanf(), KoTopeie MOXHO HCIOIL3OBATH
BHYTpU OpYTHUX (PYHKUMIT ¢ NepeMeHHBIM YHCIOM MnapaMerpoB. B KadecTse
MocJIeHETO IMapaMeTpa 5TH (QYHKIMM [MPHHUMAKT MHUUHUATM3NPOBAHHYIO
MepeMEHHY0 TUIIa va_list.

Kak paboraeT sTor MmexanuaMm. [lepenaBaemble GyHKIIMM NapaMeTpsl pacrio-
JlararoTes B MAMATH HEMMOCPEACTBEHHO IPYr 3a apyroM. Turt va_list - 9T0 ykasa-
Tenpb Ha void. Makpoc va_start ycTaHariIMBaeT 3TOT yKaszarellb 3a [MOCIEIHHM
(bPMKCHPOBAaHHBIM TApaMeTPOM, a 3TO MOXHO CIENaTh, TAK KaK €ro aJIpec M THII

2.

3

115



[ Havanbtwiit kype C ¥ C++

M3BeCTHBL. Makpoc va_arg, UCIONb3ysl npMBejeHUe K THITY, YKA3aHHOMY B Ka-
YecTse BTOpPOro IapaMeTpa, BO3BpallaeT 3HayeHle, Ha KOTOPO¢ YKa3hiBaeT Iep-
BEIIf ITapaMeTp, W lepeBUraeT yKasare/b Ha pasMep nepeMeHHoH Jalliioro THIA.

Dta peamM3aliid HaKIaIbBaeT HeKoTopele orpaHudeHus. B Borland C++
HaJ0 aKKypaTHO MCIIO/Ib30BaTh He(pUKCUpoBaHHBIe MapameTpsl char, unsigned
char, Tak Kak oHM 3aHUMalOT B naMaTH 1 6aifT, a B cTeKe moja HMX oTBOOUTCSH 2
Gaifra.

YKA3ATENL HA ©YHKLMIO

- Ha ¢yukinio, Kak 1 Ha apyroit obbekT sizbika C, MOXHO CO3/1arh yKasa-
TCMb. YKasaredb pfunc Ha (yHKINMIO, BO3BpalllaioNyl 3HAYCHHME THMA type H
HMMEIOIIYI0 MapaMeTphl THITA typel, type2, oObaRIsAETCS CACIYIOUIMM 0DpasoM:
type (*pfunc)(typel tl, type2 t2);

[To ompegenenuio ykaszarenb Ha (YHKIMIO COJEPXUT alpec Mepporo o
WIH CJIOBa BHINMOJHAeMOro Komga ¢yHkuuu. Han ykaszarensamu Ha QYHKUMIO 3a-
npeneHs apudgmeTHyeckie omnepaumu. Mcrions3oBanue ykazareneil Ha (yHK-
LIMI0O MMEET HECKONBKO IMPUMEHEHMIT, B YaCTHOCTH OH UCIIONB3YeTCs, eclli He-
obxoauMo nepenars GyHKIMI0 Kak mapameTp apyroii ¢ynkumu. Menonszosan
yKasatelisl Ha PYHKIIHI0 WLTIOCTPHPYeET CICAYIONMIT MOAEIBHBIA NpHMep.

#include <stdio.h>

#include <math.h>

/* Ilprimep 43. Mcnonb3osaHKe yKasateis Ha QyHKinio */

double f{double x);

double fl1{double x);

double f2(double x);

double fi{double (* pf)(double x)); /* ¥xazarens Ha JyKUMIO B Ka4ecTBe apryMeHTa
dynKanm */

main()

double z=1.1, y;
double (*ptrf)(double x); /* Vkasarens Ha ¢pyHkumo */
ptri=f; J* MuMumanusaimsa ykasarensa */

y=(*ptrf)(z). /* BuizoB QyHKUMKH Yepe3 yKazarens - nepBbiil crocod */
prntf{"z=%f y=%M\n". z, v);

y=ptri(z); /* Bui3oB QVHKIMM Yepes yKasatelb - BTopoit cnocob */
prntf{"z=%f y=%M\n", z, y);

ptrf=sin;  /* B xayecTse YHKIMH MOXHO HCIONB3OBATE CTAHAPTHLIE
bubvoTeyHble QYHKILMHU */

y=ptif(z):

printf(” z=%f sin(z)=%N\n", z, y);

y=(*ptrf)(2.3);  /* MoxuO BuI3BaTL QYHKIMIO M Tak */
printf{"z=%f y=%M\n", z, y):

y=fI{f1); /* Boizor Qyuxamiud T cn napametpom f1 */

116



Beefnexue B Asbik C o

CHB

HIH

prntf{("z=%f y=%M\n", z, y);

y=fl{cos); /* Hpyroii BH3OE ¢ ApyToii pyHKImMe */
printf{"z=%f y=%M\n", z, y);

y={l{ptrf); /* To xe yepes ykasatens Ha QyHKUMIO */
prntf("z=%f y=%{\n", z, y);

return {;

}
double f{double x)
{

puts("In f()");

return x;
)
double fl(double x)
{

puts("In f1()");

return x*x;

}
double f2(double x)

i
puts("In £2()");

return x*x*x;

}
double fl{double (* pf)(double x}) /* OyHKIUMA C YKasaTeneM

Ha QYHKIMIO B Ka4decTBe mapaveTpa */
{

printf{” In fl{) %f\n", pf{3)):
return pfi3);

}

Tak xe Kak M st APYIMX THUITOB MEpeMeHHBIX, MOXHO HCMOIB30BaTh Mac-
yKasareieii Ha ¢yHKIMIo. Takad cTpyKTYpa JaHHBIX HasblBaeTcst jump table.
Ecnit ectb 0GBsIRTIEHUA
int fl(void);
int fl1(void):
int f2(void);
int f3(void);
int(*jlable{J)(void)={f, f1, {2, f3);
CooTrBeTcTBYIOYI0 DYHKLIMIO MOXHO BBI3BATH
val = (*juablefi])();

val = jtablefi]();
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Twnbl IAHHBLIX, ONPEAENAEMBIE NONL30OBATENEM

Me1 yike No3HAKOMMIKCE C NATHIO 0a3oBbIMK THIIAMK JaHHBIX. JlaneHeHiuee pasBuTHE TH-
110B JaHHBIX peammayerca apyms criocobamu. Ilepabiit cniocol - BBEZIEHHE HOBLIX THIOB JIAHHBIX.
Bropoii ¢cnocob - npumenenne paznuibbix Mmoaudukaropor Tuna (type modifiers). Monmduka-
TOPE! THRA MOIYT OLITH NMPHMEHEHE! K OcHobHLIM GazoBeM THIAM. Takux moamdukaropor 4 Bu-
Ja:

MOAH(HKATOPEI IOCTYNA,

MO/IM()HKATOPBI KIlacca MaMATH,

Borland C++ moaudmkarope! THna QyHKimy,
Borland C++ Moauduraropsl Moaeneit namar.

Hcnonb3opatine Moau(HkaTopoB THIA B oOLIEM BHAE CNEAYIONIeE:
MOAH(IKATOP_THNA cneidHKaTop_Tina <cnHCOK_nepeMennLix™>

T. €. MOIM(MKATOP CTABHTCA NEPEJl HMEHEM THIIA.

Moam{ukarops! knacca namsTH auto, static, extern H register paccMOTpEHB! BbILLE.

K moamdukaropam noctyna orHocstes const u voliatile.

Monudmkarop const noseuncs B sa3sike C nocne nossnenus a3vika C++. Tlepemen-
HBIE, KOTOPHIE 00BABNEHK C MoAH(HKaTOpOM const, He MOTYT OBITH H3MEHEHB! B Npollecce
paoTs1 nporpaMMel. XoTs, KOHEYHO, OHM MOTYT M AODKHE! OBITE HHHIHANM3KPOBAHDL TP
cosaanny. C momolnpio MoauHkaTopa const Co3AaKOTCH THIM3HPOBAHHEIC TOMMEHOBAH-
HbIE KOHCTaHThI. [IpumMeprl oOBABNEHUS:

const float radius=15.5;
const char yes='y";

OaHo M3 BaXKHBIX MPUMEHeHWH NEPEMEHHBIX THMA CONSt - 3alMTa apryMEHTOB (yHK-
LHH OT HW3MEHEHMH, eCliM apryMeHT mnepegaercd o cebinke, Ecnu aprymentoM QyHKimH
ABNACTCA YKA3aTENL Ha MepPEeMEHHYIO, TO BO3MOXKHO M3MEHCHHe 3Ha4Y€HHs 3TOH mepeMei-
HO# NpH Bhi3oBe QyHKUMH. Ecnm %e 3Ty NepeMEHHYIO ONMcarh Kak const, TO (yHKIMS HE
CMOMET W3MEHHTEL 3HaYEHHE ITOH MepeMeHHOM.

#include <stdio.h>

/* Tlpumep 46. Komnposanue ctpoky */
void code(const char *str);

main (void)

a % @& @

code (" JroTect "):
retum 0;
L1

| ]
void code(const char *str)

while (*str) printf{"%c", (*str++)}+1),
)
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Momudmkarop volatile ucrosb3yercsi B ToM cliydyae, KOrjla 3Ty MepeMeHHYIo
MOIYT U3MEHHTh, Halpumep, cHUcTeMHBIEe (GYHKIMH OIeparMoHHOI CHCTEMEL,
T. €. [IepeMCHHAasT MOXET MCHSTLCS BHe HeilcTBUA mporpamMMil. Hanpumep, ro-
DalibHas repeMeHHas1, cofepxallas CMcTeMHoe BpeMs KOMITBIOTepa.

HurepecHo, yto Moaudukarops! volatile ¥ const MOIyT HCMONB30BATECH O~
HOBPEMEHHO:

const volatile unsigned char *port=0x30;

3710 o0BsIRIEHHE MOXET MOHATOOUTLCS, eCU MPeAoIoXUTs, YyTo (0x30 3Ha-
yeHHe MopTa NPOoLIEccopa, KOTOPHI MOXET M3MEHATECS TOJBKO M3BHE.

Crenyromuit cnieumduyneit mMenHo s Borland C++ Bun Momudukato-
poB - 310 MOguduKarop THUMa (QYHKIWH. 3T MOAUDHKATOPHL SRIAIOTCA OCO-
OeHHOCTBI0 CHCTEM IporpaMMHpOBaHMs B ornepaioHHoii cucteme MS DOS.
Mx 3: pascal, cdecl u interrupt.

Momuduxkaropu pascal, cdecl coofHiaioT KOMITWIATOPY, YTO Tiepenaya Iia-
paMeTpoB (YHKIIMH JOJDKHA OBITE OpPraHH30oBaHa COOTBETCTBCHHO Kak B s13bIKe C
wm Pascal. HeobxoguMocTh B 3TOM BO3ZHMKAET €CJIM BB XOTWUTE NPOrpammy,
HaNMmUCaHHYI0 Ha s3pike C, KCIToNbh30BaTh BMECTe € ITporpaMMaMM Ha S3bIKE
Pascal.

pascal factorial(register int n);
{
register int i=l;
for (;n;n--) i*=n;
return i;
}

Ecmit xe Bbl XoTHTE BCe (PYHKIIMM, KPOME OTHOI, KOMITIWIMPOBATE C Mepena-
yeil mapameTpoB, kKak B Pascal, To MOXHO B UHTerpUpPOBaHHOI cpene yCTaHO-
BUTH COOTBETCTBYIOIUYIO ornuuio. s ¢yHKIMY, napaMeTpbl KOTOpoil BBl XO-
THTE [epeiaraTh TaK, Kak npuHsaTo B C, yCTAHOBHTE epej THUIIOM 3Toif ¢yHK-
LK Mogudukarop cdecl.

Momudukarop interrupt coobiaeT KOMITWIATOPY, YTO PyHKIMS ¢ 3THM MO-
micdukaTopoM GyIeT OcyIecTRIST, 06paboTKy IpepbiBaHuil. OGBIYHO 3TOT Mo-
mudUKATOp HCIIONB3YeTCsT TPH CO3JAaHHK pe3HIeHTHBX mporpamM. CosmaHue
PE3UIEHTHBIX [IpOrpaMM He BXOIMT B 3aja4yy jaHHoro wagaHus. C pe3uiIeHT-
HBIMM TpOIpPaAMMaMM MOXHO O3HaKoMHThesi B Kaure @ponioB A. B., ®panos T, B.
Bubimioreka cucreMHoro nmporpaMMHucTa T. 1.

OWHAMUWYECKOE PACTNPEAE/IEHUE NAMATU.
DYHKUMK MALLOC() U FREE()

ITpuusTOE pacipenelieHue IMaMaTH B si3biKe C clleyionee:
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BepxHue aapeca CTEK

CBOBOJHAA

[TAMATE

PA3JIEJT I'TTOBAJIBHBIX
I[TEPEMEHHBIX

1 KOHCTAHT

KO ITPOI'PAMMUBI

Hiokuue agpeca

JIns rnoBaTbHBIX MepeMeHHBIX OTBOIUTCS (PMKCHPOBAHHOE BpeMs B IIaMSTH
HAa Bce BpeMd paboThl nporpaMMmbl, JIokambHBIe MepeMEHHBIE XpaHSTCS B CTEKe,
Mexay HUMM HaxonuTes: 0BacTs cBOGOIHOM MAMSTU JUIS AMHAMUYECKOrO pac-
npenmeneryst. Haubosee BaxHBIME QYHKUMAMM IS JUHAMMYECKOrO paclipejie-
JieHus namsaty spnssoTes malloc() u free(). OHM HCMONB3Y0OTCH VI IMHAMHYe-
cKoro pacnpejeiieHusi cBoboaHoit namaru. Oyukuums malloc() Belaenser ma-
MaTh, a ¢yHkima free() ocroboxaaet ee. [IpotoTuner 3THX (HYHKLUMIL XpaHATCH
B 3arosiopouHoM aitie STDLIB.H u umeroT Bux

void *malloc(size_t size);
void *free(void *p); .

Oyukins malloc() Bo3ppaniaeT yKasarenb THUIIA void, Ui [MPaBIILHOTO HMC=
MOMb30BaHMUA 3HadcHUe 3Toil QYHKUMH Hago mnpeodpaszoBars K YKalarellio
coorsercTBytonuit . Ilpu yermemrnoM BeMorHeHMM malloc() Bo3
yKasareNb Ha neppeii G6aift cBobopHoil mamsTu TpeGyemoro pasmepa. Ecim mo-
CTATOYHOrO KOMMYECTBA MaMmsATH HET, TO Bo3Bpallaetcsi 3HadeHve ( (HysieBo
yKaszareib). YToGbl OlpeeiTh KOMMYecTBO OailT, HeoOXOaUMBIX U MepeMeH-
HOIT, MCITONB3YIOT OrepaLmio sizeof.

Ileitcteue ¢yukumu free() obpatno peitcteuio dyHkimy malloc().
dyHKLMA ocBoBOXIaeT paHee BeLICACHHYIO oOnacte mamstv. [Tocne storo ma-
MATE MOXKET CHOBA MCITONB30BaThes ¢hyHKIMeil malloc().

[IpuMep ucrionb3oBaHus 3THX QYHKLMIL

#tinclude <stdio.h>

#include <stdlib.h>
/* Ipusmep 47. duHaMHyecKoe BBIeIeHHe NaMaTy */
main (void)

{

int *p, t;
p=malloc(40*sizeof(int)): /*BblieneHne MaMATH 18 40 uenEX yMcen®/

if{tp) {

prntf ("Hepoctatouno namatu \n");
exit(1);

'

for(t=0;1<40; ++t) *(p+t)=t; /* Hcnonbsopaime naMsaT */
for(1=0;1<40; ++1) printf{™%d", *(p++));
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free(p); /* OcpoboxeHHe HaMATH */
return O;
}

IMepen ucrionp3oBaHMeM yKazareis, Bo3painacmoro malloc(), HeoGxomuMo
yOCAUTBCA, YTO MAMSTH JOCTATOYHO.

JTuHaMuyeckoe pacrpee/IcHHE IaMsTH yIoOHO HCIO/L30BaTh TOrAa, Korjia
3apaHee HCHM3BECTHO KO.IMYECTBO MCIIONB3yeMBIX INepeMcHHBIX. B yacTHocTw,
5TOT MEXaHH3IM HCIIONB3YETCH I CO3JaHMA MacCHBOB ¢ HM3MCHACMBIM KOJIH-
4CCTBOM 3JIEMECHTOB.

HENOKANBLHLIA NEPEXOA,

Onepatop goto NMO3BOMAET OCYIECTRIATD JOKATBHBIA 6e3yCIOBHBI Mepexo,
T. €. Mepexoll BHYTPH ojiHOi GyHKIIMH. OOBMHO OH HCITOJIB3YETCS ITPH BBIXOME
13 LIyDOKO BIOXEHHBIX OIepaTopoB.

B sispike C npeaycMOTpeH M HEJOKATHbHBIL MepeXofl, KOTOPBId MO3BOMSET
[epedTi M3 oHOIl QYHKIIMM B APYIYI0, KOHCYHO IPH JOCTATOYHO XECTKHX yC-
JoemsixX. HelokaibHbIi Mepexo;T ocylIecTRIACTCS NpH noMolilu GyHKIHIA, ofipe-
feIeHHBIX B 3aroiioBoynoM ¢aivie setjmp.h, BXomgIlleM B COCTaB CTaHIapTHBIX
3aro;1oBOYHBIX (aitios s3bika C.

Oyuxima

int seymp(jmp_buf ympb);

COXpaHAeT B IepeMeHHOH jmpb [lo1Hoe cocTosiHie 3a1ayd, HeobXxoauMoe st
poszppara yuximeil longimp() B Touky Bei3oBa setymp(). Ilpu BeIzOBe Setjmp()
Bo3Bpaiiact 3HaucHue 0.

QOyHKImS

void longjmp(jmp_buf jmpb. in1 retval);

BO3BpallacT yrparicHHe (BOCCTAHARTHBAS COCTOSIHMC 3371a4yd) B TOYKY BhI-
sopa QyHximHK setimp() ¢ napamerpoyM jmpb. B stom cmyvae ¢yukims po3sspa-
niaeT 3HayeHue retval. DTO Mo3BoIseT padivyaTh CUTYallMM, Koraa setyimp() co-
XpaHM'Ta COCTOSIHME 34/1aYM M Korjla yrpaBTeHHe ObL1O BO3BpallcHO GYHKIMell
longjymp().

PaccMOTPHM MOEBHBIN MPUMEP MCIMOIb30BaHKS GYHKIMIA HeJIOKATbHOIO
nepexosaa: obpaboTKa OMOOK BHYTPH BIOXEHHBIX (hyHKIIHI.

#include <setjmp.h>

#include <stdio.h>

#include <stdlib.h>

/* Tpumep 48. Hcrons3oBaHHe HeIOKATBHOTO Nepexona */

#define OUT_OF_MEMORY 1

#define FILE_ERROR 2

FAlR

/* He nomxso OLTh KOAOB OIMOOK C HyJieBHIM KOJIOM, Tak Kak setjmp()
BO3BpalaeT 3HadeHHe O NPH BH3OBE
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*/
jmp_buf err_buf;

void work(void);

int workl(void);

int work2(void);
w/

int workN(void);
Iﬂaill(}
puts("Buiaripaem work()");
work();  /* Buaos dyHKuMM, cofepXallieit Bu30B setimp() */
puts("Konewn ¢pyHkumm main()”);
return 0;

}

void work{void)
{

int result;
if{(result = setimp(err_buf))!=0)
{

switch(result){
case OUT_OF_MEMORY:
puts("Out of memory *);
retur;
case FILE_ERROR:
puts("Cannot open file™);
return;
} /2

}
printf{"Result is %d \n", work1());
}

int work1(void)
*

) %rkij(); J*BroxeHusit BE30B */
;t"'ﬁ
}

int work2{void)

{
void* p;
t' “#
if{(p=malloc(4096))==NULL)
longimp(err_buf, OUT_OF_MEMORY);
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J/*Oumbka - HepocTaTo4uHO NaMsaTH. BoappalliaeM yTiparieHue B TOUKY
BHI30Ba Setyimp() ¢ koxoM onnbk OUT_OF_MEMORY */
work3():
[

return 1;
}

f‘?S"‘f

int workN(void)
{
FILE®* in;
;‘1‘ L] ‘f
if((in=fopen("DATAC0OL.TXT", "r"))==NULL)
longimp(err_buf, FILE_ERRORY);
f'? L] '!

retum 2;

}

[penMymniecTBo GyHKLUMI HENOKAIEHOIO MEPEXOTa COCTOMT B TOM, YTO OHH
ITO3BOJIAIOT NIEPEABaTh yNpaBIcHHE 3a Npefesl (byHKIIMH W MMO3BOJIAIOT Iepe/ia-
paTh HHGOPMALIMIO B TOYKY BO3BpaTa B BUIE 1ienoro yucna (retval).

Yto mumeercss B BHIY, KOr[a ropopsAT, 4To (GyHKIMA seymp() coxpaHser
moJIHoe cocTosiHMe 3ajayd? MmMeetrcss B BUILY, YTO coxpaHsieTcst MHdopMaius,
MO3BOJIAIOINAST [TPOAO/DKHUTh BBITOJIHEHHUE TIPOrpaMMBl ¢ JaHHOI TOYKW. JTta MH-
hopMarHg 3aBHCHT OT ONEePAIMOHHON CHCTEMEI, THITA KOMITLIOTEPA M KOMITH~
natopa. B Borland C++ nof 3tHM MMOHUMAaeTCH COJICPXMMOE peruMcTpoB M ¢a-
ros Ipoueccopa, a uMenno CS, 1P, SS, SP, BP, ES, DS, SI, DI, FLAGS. o-
CTATOYHO TIOCMOTPETh NoNd cTpyKTypsl jmp_buf, onpegenennoit B ¢aiie
seimp.h. @yuximig setjmp() 3amonHsieT MONA 3TOM CTPYKTYPBI, a (YHKIMA
longimp() BocCTAHARTMBACT 3HAYECHUSA PErHCTPOB M3 3TOI CTPYKTYPHL.

IIpu vcnonb3oBanuu GYHKIMI HEJIOKANBHOIO IMEPeXoa €CTh OrpaHHye U

* B COCTOSIHHE 3alayy HE BXOMAT 3HaYCHUS INCpeMCHHBIX;

e WX HEJB3S WUCITOJIL30BATh B OBEPJICHHLIX IIporpaMMax;

» 1o BeI30Ba longjmp() nepeMcHHuasd jmpb Jo/DKHa ObITE MHHLMATU3MPOBAaHA
dyuximeit setimp();

« 1npu Bb3oBe longimp() dyHKiMs, B KoTopoit ObUl BBIZOB Setjmp(), mO/DKHA
ObiTh aKTHMBHA (T. €. M3 Hee HEXNb3s BBIXOAUTH). Ilpu BEXO#e M3 (yHKIMU
undopMmalig B CTeke OyaeT paspyuleHa, W pe3yJIbTaT IOCJIC BO3BpaTra
yuparrtenus ¢yHkipeif longimp() Oyner Henpeackasyem.

Twunel, ONPEAENAEMBIE NOJIb30BATENIEM

Kpone usBecTHBIX HAM THITOB JaHHBIX 3K C MO3BOJISIET CO30aBarh €me 3
TUIIOB JIAHHBIX:

*  CTPYKTYpHI (Structure),
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obbenmHenus (union),

nepeyMcAuMblii TN(enumeration),

nons 6utos (bit fields),

5-51 BO3MOXHOCTD - € NOMOLLIBIO onepaTopa typdef co3naTh HoBoe umsa (nces-
JIOHWUM) 17181 YK€ CYLIECTBYIOLIETO THIA.

. & @ @

CTPYKETYPA

TMepBblil M3 HOBBIX JUIA Hac THMOB - cTpykTypa. CTpykTypa obbennnser He-
CKOSILKO FiepeMeHHBIX, BO3MOXHO pasHoro Tuna. [lepemenHbie, koTopble 00b-
e/IMHEHBl CTPYKTYpOii, HAa3BIBAIOTCS YJI€HAMH, JJIEMEHTAMH MM NONAMH CTPYyK-

TYPBL.
[IpyiMep onpeneneHus CTPyKTYpHI:

struct student {

char name|30],

int kurs,

char group|3|,

int stip,

e

OGbsiBiieHHE CTPYKTYPHI ABSAETCA OMEPATOPOM, M IIO3TOMY B KOHLE JOJDKHA

CTOATh TouKa ¢ 3amnsToi. [Ipu 3TomM moka Hwkakas rnepemMeHHas He oObsBIEHA.
Beienenns namaTH noJl nepeMeHHy10 He npousolwto. Ilog imeHeM student 3aJ1aH
YacTHBIH BHJI CTPYKTYpPbI, TOBOPAT, YTO 3ajiaH WAONOH CTPYKTYphl U OmpenencH
HOBEI THIT struct student. JLis toro uToObl 0OBABHTE KOHKPETHBIE I1cpEMCHHBIE
THMa struct student, MoX»Ho HalmUcaTh

strucl student studl, stud2;

Teneps obbsBnensb! ise nepemennnie - studl 1 stud2. Kommunstop asromarti-
YeCKH BBIIEJIMT TIOfi HMX MECTO B MamsATH KomnbtoTepa. [lon kKawayio w3 mepe-
MEHHBIX THITA CTPYKTYPBl BBIAENSETCS HENpephIBHBIN yyacTOK MamATH. 3ajaHHe
iwabyiona CTPyKTypbl M OObABJIEHHE NEPEMEHHBIX MOXKET IPOH3BOJIMTLC W B OfI-
HOM oreparope:

struct student {
char namc([30];
char kuis;
char group[3];
il stip;
} studl, stud2;

3/1ech OHOBPEMECHHO 33/JIaeTCs CTPYKTYpa ¢ MMeHeM student ¥ oObaBNsIOTCH
nepemeHnHbie studl u stud2,

JocTyn Kk KOHKpETHOMY 3JIEMEHTY CTPYKTYPBI OCYLIECTBIISIETCA C MOMOIIBIO
onepauyt "Touka" (dot). Hanpwumep,

strepy(studl name, "HMranos M. C."),

Ecny Mbl XOTUM HaneyaTaTb CONepPXkUMOe TPEThero fions nepementoil stud2
CTPYKTYpBI student, Mbl JIOJKHBI HanucaTh
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'prnlllt"‘.’&.&". stud2 group),

CTpykTypsl, KaK W NepeMeHHbIE APYTOro THNA. MOryT o0benHHATLCA B Mac-
ciBbl CTPYKTYp. UToOBI OOBABHTL MAaccHB CTPYKTYpP. Halo cHavwana 3aparh 1wab-
10H CTPYKTYpbl (y Hac yxe ecthb wabnow student), a 3atem oObABHTL MaCcCHB:

struct student stud Tkurs[200]

JtoT onepatop coznact B namaTH 200 nepemMeHHBIX THNA CTPYKTYpH ¢ 1wab-
noHoM cryaeHT u umeHamu stud lkurs[0], studlkurs[1] u T. 1.
Hns noctyna k nonro kurs 25-ro anemMeHTa maccHBa UCIOJb3YyeM

stud tkurs{24] kurs

Ecnu e MBIl XOTHM B3aTh 5-if 3neMeHT nosis name nepemenHo# studl, neob-
XOIOHMO HalHCaTb

sludt name[4]

Ecnn obbsBnensl Be nepeMeHHBIE THMNA CTPYKTYphl € OfHHM IlablioHOM,
MOHO ¢JIENnaTh MpHCBAUBaHHe

stud I =stud2;

npu 3ToM fipoH3oiiier nobHToBOE KOMMpoBaHHE Kaxpnoro IoJig OfHOH Ie-
peMEHHOIl B COOTBETCTRYIOLLEE FloJI€ APYroif CTpykTyphl. B To e Bpemsi Henb3s
HCOJIB30BaTh OlepalHI0 MPHCBANBAHUA NEPEeMEHHBIX THIA CTPYKTYPhI, aONoHbI
KOTOPBIX OIMHCAHBI O pa3HbIMH HMEHAMH, ITYCTh NIake COBCEM HAEHTHYHO!
/" Tlpumep 49.
IpUMep HeNpaBHARHLIA |/
main (void)

struct first {
it a;
char b,
I
siruct second {
int a;
char by;

¥
struclt first a;
struct scecond b;

irsta = I

firstb =1
second.a=first.a; /* npaBUABIIOe TpUCBaKBanue */
second =first; /* HENPABHALHOE NPHCBaHBaHHE */

return O,

}

[TlepemenHas THRa CTPYKTYpbl MoXeT ObITB rnobanbHOH, JIOKATBLHON fepe-
MenHOM H (opmanbHeiM nNapameTpoM. MoxkHO, ecTecTBeHHO, HCIMONBL3OBATH
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CTPYKTYPY WIW €€ 3VeMEHT CTPYKTYPHI Kak Jiolywo APYryio NEpeMEeHHYO B Xa-
YyecTBe TapaMeTpa QyHKIIMH.
Harnpumep:

funcl(first.a); Wi func2(&second.b);

3aMeTUM, YyTO & CTaBUTCH Mepen MMEHEM CTPYKTYDbI, a He Iepel WUMEHeM
TTOJA.

MoxHo B KauecTBe GOPMAIBHOrO MapaMeTpa Iepelath 0 3HAYCHUI BCIO
CTPYKTYPY-
#include <stdio.h>
/* Ilpymep 50. Hicnofib3oBaHMe CTPYKTYPH B KaYeCcTBe MapameTpa
dyuximu */
struct stru {
int x;
chary;
K
void f{struct stru param); /* npotoTHn */
main (void)
{
struct stru arg;
arg x=1,
arg.y=2;
f{arg);
return (;

}

void f{struct stru param)

printf{(” %d %d \n", param.x, param.y);
}
MoXHo TakKe co3JaTh YKa3aTelb Ha CTPYKTYPY M IIepeaBaTs apryMeHT TH-
Ma CTPYKTYpel mo cceUike. OOBABUTE yKaszaTellb Ha CTPYKTYPY MOXHO clle-
IyIOLMM obpasomM:
struct stru *adr_pointer;
adr_poinier - NepeMeHHas THIa YKa3aTeNb Ha CTPYKTYPY Struct Stru.

Ecu Mbl nepeaeM CTPYKTYPY IO 3HAYCHMIO, TO BCE DJICMEHTHL CTPYKTYPHI
3aHoCcATCA B CcTeK. EciiM CTpyKTypa mpocTast H CONEPXWT Majo 3NCMEHTOB, TO
3T0 HE Tak cTpaiHo. Eciii Xe cTpyKTypa B KaYeCTBE CBOEIO SJIeMEHTa CONCPXUT
MacCHB, TO CTEK MOXET IepenoHMTecs. [Ipu nepenaye Mo ¢ChUIKE B CTEK 3aHe-
CeTCsl TONMBKO afpec CTPYKTYPhL [IpH 3TOM KOIMPOBaHHS CTPYKTYPHI HE IPOMC-
XOMIUT, @ TAKXe MOSRIACTCS BO3MOXHOCTb M3MEHSTh COACPXHUMOE SMeMCHTOB
CTPYKTYPBbL

struct complex {
float x;
float y;
}cl, c2;
struct complex *a;  /* oObARIeHHe yKasarens */
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a = &cl;

yrasaTelllo a nmpucBouTes anpec nepeMennok ¢l. TlomyuuTs 3HayeHMe aneMeHTa
¥ riepeMeHHoll ¢l MoXHo Tak:

(*a).x;

Hcnonp3opanue ykasateneil Ha cTpyKTypy BCTpevaeTcsi yacTo. IlosTomy,
KPOME crocoba MoMyYuTh 3HAYCHHE BJIEMCHTA a CTPYKTYPBI, MCIonb3yst (*a).x,
ecTh eule omuH. B s3pike C BBOOMTCS CIeUMalbHAS orlepauusa -> (CTpeiika,
arrow).

Onepawusa crpenka yrnoTpedageTcsa BMECTO olepalMu TOYKa, KOTHa MBI XO-
THM MCIIOJIH30BaTh 3HAYECHUE IMEMEHTA CTPYKTYPH € IIPHMEHCHHMCM IepeMCHHOI
YKA3aTeJs.

Bmecto (*a).X MBI MOXEM HCIIOJIB30BaTL 4 -> X. DTOT Crocob obblYHo M
NpHMEHSETCH.,

Y1o0bl 3aBeplIIMTL PA3roBOp O CTPYKTYpaX, HaNo /Io0aBHTh, YTO B Ka4YecTBE
3€MEHTOB CTPYKTYpPBI MOXHO MCIIONbL30BAaTh MACCHUBBI, CTPYKTYPLI M MACCHBEI
CTPYKTYP. )

[IycTs oOBSARICHMS TTepeMEHHLIX MMECIOT BHI

struct addr {

char city[30}];
char street[30};
int house;
k

struct fulladdr {
struct addr addres;
int room;
char name[30}];
g

3pnech addr - madlioH CTPYKTYpPBI, OMpecfieHHBIH mepen oObIBICHUEM CTPYK-
Typel fulladdr 1 oGpaRIeHueM repemerHoit f Tuna ctpykrypel fulladdr. lra
MPUCBOCHUA 3HAYCHUSA eMeHTY house CTpyKTypel addres repemeHHoOi f Hc-
OJIb3YeM

a.addres.house=101;

JocTyn K OTAENBHOMY BMTY

B ommidue OT APYIMX SI3BEKOB MporpaMMupoBaHMA s3BIK C obecricyuBaeT
IOCTYIT K OTHOMY IJTH HECKOIbKMM OHTaM B OaifTe HIU clloBe. 3TO MMeeT CBOU
npenMytiecTsa. Eciin  MHOIMe NepeMcHHBIE IMPUHUMAIOT TOJMBKO JBA 3HAYCHHA,
TaKue MepeMeHHble HHOTIA Ha3bBaioT (GraraMu (HampuMmep, JTOTMYECKHE), MOX-
HO MCITONBb30BaTh 1 OMT.

O M3 METOOB, BCTPOCHHBIX B A3BIK C M NO3BOIMIOIMX HMETh JOCTYII K
Guty, ~ 310 nons Guros (bit-fields). B meifcTRuTebHOCTH MO GUTOB - 3TO CIie-
IIMATBHBIA THTI WICHOB CTPYKTYpPhI, B KOTOPOM OIpPEaeieHo, U3 CKOJIbKMX OMT
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COCTOMT Kaxaplit anemeHT. OcHoBHaa dopma oObABNEHHA TAKOH CTPYKTYPBI Clie
Ayiowas:
struct UMsi_ CTPYKTYPHI {

i umsl: amuea B BuTax,
THIT  WM$SI2 JUTMHAa_B_ OuTax,

M WMaN: uMHa B OMTAX,
b
B sToM oOBSIBNEHHH CTPYKTYPBI THIT MOXET OBITh OHUM M3 CACAYIOLUMX: |
unsigned uiu signed.
Wmsal moxer ObITH NpoOMy1yeHo, TOrAa COOTBETCTBYIONEE KOIHYECTRO OUT
ucronb3dyercs: (nponyckaercs). Jinuba cTpyKTYphl Bcerjla KpaTHa BOCBMH. T
€ClIM YKa3aTh

struct onebitf
unsigned one_bit: 1.
} oby;
To nnst mepemennoit obj Oyner seizencHo 8 OuT, HO HUcnoNb3oBaThCS OyIET T
KO TIEPBBIii.
B crpykType MOryT OBITE cMelllaHbl OObBIMHBIE [TEpEMEHHEIC W TTons OMTOB.

OBbEAKHEHMS (UNION)

B szpixe C ornpefieneH ene ofMH THI I8 pasMELIEHHS B NaMATH HECKON
KMX MepeMeHHBIX pasHoro THna. 91o obwenuuenue. OOwsBisercs oObeayne
Tak ke, KaK ¥ CTPYKTypa, Halpumep:

union u |
int 1,
char ch,
long nt 1.
B

9t10 obbABNEHHE He 33JaeT Kakyl-JIHbo nepeMeHHyio. OnHo 3aaaet urab
obpenuHeHHs. MoxHo oOBBHTE NEPEMEHHYIO

union u alfa, beta;

MoxHo Obino oObsiBUTH IepeMeHHbIE OJHOBPEMEHHO € 3dJaHHeM I1abno
B ornuyme oT CTPYKTYPhl AN NepeMeHHOI THRa union MecTa B ITAMSITH BB
JIsIeTCA POBHO CTOJNBKO, CKOMBKO HAN0 3NeMEHTY OOBbeAUHEHUS, UMEIOLLIEMY H
OonbiuKit pasMmep B Oaittax. B npuseeHHOM BHILIIE TpUMEpE NOJ IepeMeH
alfa Gynmer BoizeneHo 4 Gaiita namsatn. B camoM nene, anemenT 1 Tpedyer 2 6
sneMenT ¢ - 1 6aiT, v sneMeHT | - 4 Gaitta. OctantHble nepeMeHHbBIe OyayT
foJNaraTecss B TOM Xe Mecte namsiti. CHMHTAKCUC HCIONb30BaHHUS 2MEMEHTO
oObpeNMHEH KA TAKOM XKE, KaK W I CTPYKTYPhI'

uch ="5;
Jis obpeIMHEeHHIT TAKXKE paspeileHa onepauus ->, ecnd Mbl obpalaemMcs
obbeMHHEHHIO C TIOMOILLIO yKd3aTessl.
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ITporpamma, npuBeneHHas HiDKe, BbUIAeT Ha 5KpaH OBowyHbl kom ASCII
CcHMBOJIa, BBOJAMMOIO € KJIABHATYPHI:

#include <stdio.h>
#include <conio.h>
/* Tlpumep 51. Hcnons3oeanme riosneit 6HTOB M 0OLeIMHEHHI */

struct byte §{
int bl: 1;
int b2: 1;
int b3: 1;
int b4: 1;
int b3: 1;
int bé: 1;
mt b7: 1;
int b8: 1;
| /* OnpeneiieHa cTpyKTypa - OUTOBOE T0JIE */
union bits {
char ch;
struct byte b;
} u; /* OnpeaeneHo ofpemvHexue */
void decode (union bits b); /*npoToTHit QyHKIHKH*/
main (void);
{
do {

b.ch=getche();
printf (": 7);
decode (u);
} while (u.ch I='q");
return 0;
}

void decode (union bits b)
{

if (b.bit.b8) printf{"1");
else printf{"0%);

if (b.bit.b7) printf{"17);
else printf{"0");

if (b.bit.b6) printf{"1");
else printf{"07);

if (b.bit.b3) printf{"17);
else printf("0");

if (b.bit.b4) printf{"17);
else printf{"07);

if (b.bit.b3) printf{"17);
else pontf{"0");

if (b.bit.b2) printf{"17);
else printf{"0");

if (b.bit.bl) printf{"1");
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else printf("0");
printf("\n"),
}

MEPEMMCNIMMBIA THI

[Mepeuncnumplii THN (enumeration) - 3TO MHOXECTBO IOMMEHOBAHHBIX 1€
neiX KoHetaHT. [lepeunciuMblii TUIT omnpenenser Bee JoIyCTHMBIE 3HaYeHus, Ko
TOpbIE MOTYT MMETE NepemeHHbie 3Toro THIa. OcHoBHas dopMa oOBSIBAEHMS TH
Ia cheayolas:

enum uMs_THIA {ClIUCOK_HaspaHUit} ClIMCcOK NepeMeHHEIX,

Crycok nepeMeHHBIX MOXeT OpITh mnycThiM. [IpuMep ornpeneneHusi mepe
YUCIKMOro THIA U IMEpeMEHHON JaHHOIo THITA:

enum scasons { win, spr, sum, aut };

C1UMm Seasons s,

KoouoMm K MoHMMaHHIKO CYLIHOCTH NEPEYHCIMMOro THIIA SBISETCH TO,
KaXxgoe M3 UMEH win, Spr, sum M aut npeacTasiser coboil Henyo BeHYHHY.
U 9TH BEMMYMHBL HE OINpEIeSeHBl IO-IpYroMy, TO MO YMOMYaHHK) OHH CO
BETCTBEHHO paBHBI HYIIO, €IMHULE, ABYM U TpeM. Olepatop

printf ("%d %d", win, aut),

Bbinact Ha skpaH yucita O ¥ 3. Bo Bpemst oOBSBAEHHS THIIA MOXHO OOHOMY WJI
HECKOJIBKUM CHMBOJIaM [TPHCBOMTE JPYrHe 3HAYCHUS, HallpUMep:

enum value {one=1, two, three, ten=10, thousand=1000, next};
Ecnu Teneppb HareyataTs sHaueHUSA
printf ("%d %d %d %d %d\n", one, two, ten, thouthend, next);

To Ha sKpane rnosgesteg wicna 1 2 10 1000 1001, 1. e. kaxapiit crenyiommit ci
BOJ YBEJIMUMBAETCS HA eAHHULY [0 CPAaBHEHMIO C MpPeabUIyIIUM, eCli HeT
roro NpuCcBauBaHuA.

C nepeMeHHBLIMH [EPEYMCIIMMOIO THITA MOXHO TPOM3BOAMTE CJIEAYIO
onepaLMu:

IPUCBOUTE TEPEMEHHYIO THIIA ENUM JAPYroii NepeMeHHOoH TOro Xe THIIAE,
IPOBECTH CpaBHEHHE C 1IEJILKO BBISCHEHUS paBEHCTBAa WM HepaBeHCTBa,;
apudMeTHYECKHE OMepary ¢ KOHCTaHaMi THIa enum (i = win - aut).

Henw3sst vcrionk3oBats apudMeTHYECKHE OnepaLyi U onepauuy ++ u --
nepeMeHHBIX THITA enum.

OcHOBHasl MPHYKHA HCIONB30OBaHHS MEPEYHCIHMOrO THIIA - 3TO YIyYlIeHH
YUTAEMOCTH TPOTPaMM.

IMEPEMMEHOBAHWE TUMOB ~ TYPEDEF

Ssuik C rosponsier, KpOMe TOro, AaTh HOBOE HasBaHUE YXKe CYLUeCTBYIOLL
THIAM faHHbX. JU1st 9Toro Hernonb3yeTest KnoveBoe cioso typedef. [1pu atom H
CO3MaeTcsl HOBBIIL THIT NAHHBIX.
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Hanpumep:
typdef char SYMBOL;
typdef unsigned UNSIGN;
typdef float real;

Hoctaroyno yacto ucnombayercst orieparop typedef ¢ IpumMeHeHHeM CTPYKTYD:
typdef struct st_tagf
char name|30];
int kurs;
char group|3};
int stip;
} STUDENT;

Terleph UL OlNpefeNieHNs TepeMeHHOI MOXHO HCTIONB30BaTh
struct st_tag avar;

4 MOXHO HCIIOJIE30BATh
STUDENT avar;

MoaENU NAMATH

OcobenHocTH ornepaloHHOoI cicteMbl MS DOS TpeGyioT HONOMHHUTEILHEBIX
YVTOYHEHMI1 OTHOCUTENILHO pacllpelefIieHHsT ITaMSATH KOMITBIOTepa.

Cucrema Borland C++ npenycMarpuBaer paGoTy © IIECTBIO MOJENAMH Ma-
NMATH

tiny, small, medium, compact, large 1 huge.

Breibop Mozenu ornpejiensgeTcss TpeOOBaHUAMI MporpaMMel. Kaxuas MoJieb
IAMSTH COOTBETCTBYET OIpefeNIeHHOMY THITY IpOrpaMMBI M pasMepy KOJIOB.
Muxponpoiteccop INTEL 80 x 86 npu pabote B pealsHOM peXuMe MMEET cer-
MEHTHPOBAHHYIO apXHTEKTYPY NaMATH.

Borpockl paboTs! B 3aNIMILEHHOM peXHMe IMpolieccopa B JJAHHON KHHMre He
satparviBaioTcs. Kak rpaswio, koMmmbioTep umeeT 1 MOaifT maMaTi, HO pasmep
aipeca 2-ro Galita 1osBoseT anpecosars 64 K6aifr mamsiti

216 = 26+210 =26 « | KGaiir = 64 KGaiit

Takoif yJacToK maMsATU HasbiBaeTcs cermeHToM. [Ipolieccop mosBonseT pa-
OoTars ONHOBpPEeMEHHO € YEeTHIPBEMSA PasHBIMK CerMEHTAMI:

*  CEerMEeHTOM KOfa,

»  CErMeHTOM JAHHBLX,

*  CErMEeHTOM CTEKa,

*»  BCIIOMOIaTeIbHBIM CErMeHTOM.

IMonuwlit ampec coctouT M3 aByX 16 OMTOBBIX 3HayeHMIL: ajpeca cerMeHTa H
CMeIeHUs. AJlpecHbIe PErMCTPLI Ipolleccopa uMeroT 20 paspsioB:

220 = 210 * 210 = 210 * | K@aitr =1 M6aiir,
H TIO3BOJSTIOT aapecoBarsk 1 MOaifT maMsTy.
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Kakoe oTHoleHHe HMEIOT yKazarenu kK MozenasM mnamatd Borland C++72
Camoe HernocpelIcTBeHHOE. THIT BRIOpaHHON MOJIEIM TMAMSTW OIpefieisieT To
YMOIMAHUIO THI yKa3zarelieil, MCIOJb3yeMbX U KOJA M IAHHBIX, YKalaTeay
OBIBAIOT TPEX BI/IOB:

near - 16 6w,

far - 32 6HTa,

huge - 32 6ura.

Tiny - 370 MHUHHMaTbHAs W3 Mojeneil mamsru. OOIuii pasmep Kofia, IJaH-
HBIX W cTeKa 64 KOaiit. Bee ykalarenu GmokHie (near).

Small - 3Ta MOJie/b XOPOIUIO MOAXOAUT JIIA HeOOMBIIMX MPHKIATHEX Ipo-
rpamMM. HMcrone3yorcss ToJbKO GMDKkHMe ykasatend. Obiumit oOneM I1aMsTH
64 Kbaitr it kona ¥ 64 Kbaifr 11s JaHHBIX M CTEKa.

Medium - rogurcs st OONBIIMX IIpOrpaMM, IUIA KOTOPBIX He TpeOyercs
JIEpXaTh B MaMATH O0IbIIONH 00beM JaHHBX. [ Kojma, HO He JUIS JaHHBIX, HC-
MONB3YIOTCH AanbHHe yKazareiu (far)

OObeM aMsITH JaHHBIX W cTeKa orpaHiryeH 64 K6aifr, a nmporpamma Mox
3aHuMars Jio 1 Moaiir.

Compact - jyyure Bcero KUCIONB30BaTh B TEX CIyyasx, KOrZa paiMep KO
HeBeNnHK, HO Tpebyercs aapecaums Oobiiioro odbeMa JaHHBX. [latpHHe yKasa-
TeJIM MCTIONE3yIoTeA Uit JaHHBIX (1 M6aift), Ho He s koaa (64 Koaitr).

Large 1 Huge - 3T MOJENH maMATH NPUMEHSIIOTCH TOILKO UL O4e
Goapiux nporpamM. M Ui Koaa, ¥ U IaHHBIX MCTIONBL3YIOTCS JalbHUE yKa3a
Teau. Monens nmamsTi huge omuyaeT OTMeHa OrpaHHYeHMs pa3Mmepa Ma'
BBLIENSEMOIL Mo cTaTHYecKHe AaHHbie. O0B4HO 00BeM TAKOIl MaMATH He GOl
64 Ko6aitr.

Jlts BpIOOpa MOOENM IMaMSTH HaI0 JIMOO BOCIIONL3IOBATHCS COOTBETCTBYIHO
meif omuMeil KOMITMISTOpa KOMAaHIHOI CTpOKM, JIMOO yCTaHOBUTH COOTBET
CTBYIONIYIO ONIIHI0 B HHTCTpUPOBaHHOI cpelle.

Borland C++ BeouT § HOBBIX KIIOYEBBIX CJIOB, KOTOpHIE MOIYT
MONB30BaThes Kak MOAUGUKATOPBI MPH OOBSIRIEHUH yKalaTeneid, a Takke (PyHK:
LT, DTH KII0YeBHe CJIORA CleIyIonHe:

near, far, huge, _cs, _ds. _es, _ss, _seg.

QOyYHKUMK ¥ yKa3aTelu ObIBAOT OMIKHUMM WM JabHHMH 110 YMOTYaHUIO,
B 3aBHCHMMOCTH OT BbIOpaHHOI MOjend mamsaTti. MoXHO, ogHako, yKazaTb M
mudHkaTop Mepej THIIOM yKasaresisi. Tak, Bce ¢yHKUMM rpadirdeckoif cHeTe
Borland C++ ykaszaus Kak far (na1eHue).

MPENPOLECCOP A3bIKA C

[lpenpoueccop sspika C - 370 nporpaMma, BRITONHAIOMAA OOpPabOTKY
BXOJHBIX JaHHBIX J7s apyroii rporpaMMsbl. Ilpenpoueccop a3bika C rpocMaTpi-=
BA€T MpOrpaMMy A0 KOMIIWIATOpa, 3aMeHsieT abbpeBHATyppl B TEKCTE ITPO-
rpaMMbl HA COOTBETCTBYIOIME IMPEKTHBBL, OTHICKUBAET M INOOKTIOYaeT HeoOXo-
nyMeie (aitiel, MOXeT RIMATH HAa YCJIOBUSA KOMITWISIIMK. JIMpeKTHBE Mperpo-
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-

neccopa s3pika C B NCHCTBUTENBHOCTI HE ABAAIOTCH uacibio assika O 1lpenpo-
11ECCOP BKMOYEET B ce0st Creaytoline AMpeEKTHBBI:

[t:define Onpenenexne Makpoca

tundef OTmMeHa onpenesieHHa Makpoca

#include Brxntouene 00bekTa - 3a1 0JIoBKa

thaf Komnuasitms, ecnu sulpa)eHue HCTHHHO
fifdef Komnunsiusi, ecjii Makpoc onpejesien
sifndef Komnunsaums, ecny Makpoc He oripejesieH
relse KoMnuasiumsi, eciy sulpaxerue B if noxHo
#ehf CocTasHas nHpekTuea else/if

#endif OxoHYaHHe rpyrnnbl KOMIMHISILKMK N0 YCI0BHIO
itline 3amMeHa HOBLIM 3HaYeHMeM HOMEpa CTPOKU

WK MMEHH UeXonHoro ¢alina

ferror PopmuposaHie OIUOOK TPAHCSILIKK
Hpragma HelicTBMe onpeaenseTcs peanu3alineri

H null-aupekTuBa

Onepatmun Ha3nauenue

# [Ipunasve onepany GopMbl CTPOKH CHMBOJIOB
Hi Crkneupatye Jekcem

defined [Mpencrasnenue #ifdef B popme BulpaxeHus

Bce aMpeKTHEEL Apenpoleccopa HauMHaKTCs ¢ CUHMBONa #.

OHPEKTUBA HDEFINE

Hupextuea #define BBOOMT MakpoonpesneneHre unu Makpoc. Obwas ¢gopma

JHPEKTUBLI CICAYHOLIAA.

#define yvs_vakpoca NOCACAORATCALHOCTL__CHMBOACR

INocnenogarenbHOCTL CUMBOJIOB Ha3bIBAKOT €lle CTpOKOH 3amellueHus Koraa
[Perpoieccop HAXOIHT B MCXOAHOM TEKCTe NporpaMMil MMsi_Makpoca (B Jaib-
HelileM Oyoe€M roBOpPMTH NPOCTO MakpoC), OH 3aMEHSeT €ro Ha MOCNe/ioBa-
TeNLHOCTL cHMBONIOB. JIHoOble BXOXaEeHUst Makpoca, 0OHapyKeHHLIE B CTPOKAX CHUM-
BOJNOB, CUMBOJIBHLIX KOHCTAHTAX UK B KOMMEHTAPUSIX, 3aMeHe HE MOMANEeKAT.

MoxHO OTMEHMTE ONpeiesicHIe MaKpoca aMpekTHRoill #undef:

#undef ups_vakpoca

JlaHHas CTpoka ylHaliseT J00YH paHce BBEICHHYHO CTPOKY 3aMELIEHUA.
Onpenenenye Makpoca TepseTcs U UMsi MAKpoca CTAHOBUTCS HEONPEIE/IEHHBIM.
K npumepy moxHo onpegenuts MAX kak Benuuvna 100:

Fdelme MAX 100

J10 3HaueHue OymeT MOACTABISATHLCA Kax bl pa3 BMecTo makpoca MAX B
HexoaHOM (aiiine. MoxHO Takke MCnonbL3oBaTh MaKpoC BMECTO CTPOKOBOH KOH-

CTaHTHI:

#detine NAME Turbo C+ 4+ v 101
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Eciu nocnenoparenbHOCTE CUMBOJIOB B JIMpekTUBe #define He moMeraetcy
Ha OJHOM CTPOKE, TO MOXHO INOCTABUTL B KOHLIE CTPOKU CHMBOJI \ U NPOIOJi-
XaTh MOCAEIOBATENLHOCTh Ha IPYTOi{ CTPOKeE:

#define STRING "Dra noc/1e10BaTeIbBHOCTE CHMBOIOR He \,
yMelllaeTcsi Ha OOHOM CTpOKe, MBI HCIOIb3YEM IIBe”

Cpei nporpaMMHCTOB Ha f3biKe C IMPHUHSTO cOrfalleHHe, YTo U MMEH
MakKpoca UCTIOIB3YIOTCS, KK IPABUIIO, WIEHTH(DHMKATOPBI M3 MPOMMCHBIX OyKB.
DTO COIMAlICHUE TIO3BOJAET JIErKO HAaXOOWTh B TEKCTE IPOrPaMMbl MaKpPOCHL
Taxcke ny4ine Bce mupekTHBsl #define BHIHOCHTE B Hayalno daiia WK B OTAETH
HBIM 3aro/I0BOYHBL aitl.

Haubonee yacto nupexkTHBa #define MCTIONB3YeTCS IS ONpefieNieHus HUMe
“MAarM4yecKix yucen”, KoTopeie BeTpeyaioresi B nporpaMme. Harnpusep, ecnu
3ajaeTe OJMH pa3Mep MacCHBOB B [MPOrPAMME M B HEKOTOPBIX ITOHIIPOIpaM:
HMCIMONb3YeTe MACCHBBI TOTO Xe€ pa3nMepa, TO IMPeAIIoYTHTENbHO OMpeIeNUTh pas
MEp MaccHBa JMpexkTHBOIl #define W HCIOIBL30BaTh B OOBARICHHUSX MACCHBO
9TOT Makpoc.

Hanpumep:

#define MAX 100

float balance|MAX], saldo] MAX]:

Jupexktusa #define uMeet elile 0OHY BaXHYK OCODEHHOCTH: MakpOC MOX
MMETh apryMeHThl. Kaxpiil pa3, Korja NMpoucXouT 3aMeHa, apryMeHTh Ta
3aMEHSTIOTCH Ha T¢, KOTOpbIe RCTpeyawoTes B nporpamMe. Mirnoctpaimeit Mox
C.IYXKHUTE CACIYIOIMI npUMep:

#define MIN(a.b) ((a)<(b))?(a):(b)

PN M 13 X 1 y %d. MIN(X.Y)):
pontf{"MuuuMyM 13 a 1 b %d, MIN(m,n));

Korana mporpaviaa OyneT KOMIMUIMPOBATHCSH, B BEIPRXEHHe, OIpEIeNeHH
MIN(a, b) 6y:xyT nosjcTapicHbl COOTBETCTBEHHO X M Y WiIM M U n. APryMeHTHI
M b 3aKTHOYEHH B Kpyribie CKOOKHM, Tak Kak BMECTO HUX MOXET IMOJCTaRIAT
HEKOTOpOE BBIpAXKEHHe, a He MPOCTO HICHTH(HKATOPHL, HAlIpUMep

prntf{”" Munmyone %d. MINO&MY X*x*x)):

JlupekTHBa #error UMeeT Bl

#error coobulenue_o6_ounbke

ITa JMPEKTHEA MpeKpalllacT KOMITWIALIMIO MporpaMMBbl M BbIIaeT cooDieHHe

Error: umaA_daiina Hovep_CTpoKM: error directive:

cooBliierne_ob6_oumbke

CoobliteHite o0 omudOKe He 3akmoyaeTcsl B KaBblUKH. JlaHHAas OMpeKT
OOBIMHO BCTpaMBaeTCs B YCJIOBHBIE KOHCTPYKIUIMH Tperpoleccopa.

Jupektuea #include monkivyaeT K UCXO;IHOMY KOOy 3alaHHBIC B IUPEKTH
daitinl. 3T Qaitil Ha3bIBAOTCS TMOIKTIOYAEMBIMH, 3aroJOBOYHBIMH (ai
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WK 3arofioBKaMy. YacTo B KayecTBe IOJKMOYaeMbIX (ailloB HCTIONB3YIoTCsS 3a-
ronoBoyHbie ¢aittsl Oubnrorek s3bika C. QopMma 3Toi MUPEKTUBLI MOXET OBITh
TPEX BHIOEB:

#include <uMA_3aronopxa>,

#include "MMs_3aroioBkKa”,

#include MMA_Makpoca.

Tpetosn dopma OUPEKTUBHL [pPEATIONaraeT, YTo [EPBBIM CHMBOJIOM [1OCIHe
npobesia He OyIyT CHMMBOJBI < WIM “; KpOMe TOro, Npearojiaracrcsi, Yro cy-
LIECTBYET MaKpOOIIpe/ie/ieHHe, KOTOpOe 3aMeHUT MMs Makpoca Judo Ha <uUMA
1al0JIOBKA>, JIMOO Ha "MMs_3arojioBKa".

MM 3arosiopka AOJDKHO OBITH JIOMyCTMMBMM wMeHeM aitta DOS ¢ pacum-
peHMeM (TpaJMIMOHHO 3aro/loBouHble ¢aiiisl MMeloT paciiipeHue.h, B szbke C++
pHoraa Betpeyaerces Jhpp). Pazmmure mexany dopmaramu <uMA_3arofioBka> U "HMSA
3arQJIOBKA" COCTOMT B &MOPHUTME MOMCKA NMOAKTI0YacMoro daitia.

BapuanTt <uMs 3arolopka”> 3agaeT CTaHAapTHBIN BKIoyaeMblil daitt. TTouck
I1OCJICOBATEIbHO IMPOM3BOIMTCS BO BCEX BKIIOMAcMBIX HUPCKTOPUSIX, B TOil Io-
CNIeIOBATENbHOCTH, B KOTOpOit OHU ofpelleneHel. ECIM HU B OHOI M3 3THX M-
peKTopuil ¢ait1 He HailaeH, To BblIaeTcd coollieHe 00 oImnbKe.,

BapuauT "MMA 3arosopka” 3ajaeT BKIOMacMBIH (aill, cO3JaHHBIl IMOTL30-
patenieM. CHayana OH MILETCA B TEKYILUCH IMPEKTOPHH, a eClH TaM He HaiileH,
TO MOMCK MPOJOIDKAeTCA BO BCEX BKIIOYAEMBIX OUPCKTOPUAX TaK Xe, KaK U B
TIEPBOM CJTy4ae.

OAWPEKTUBBI YCNOBHON KOMNWNSALLMKM

Crenyomue JIUPeKTHUBBL TIO3BOMSIIOT MPOBOIUTH BHIGOPOYHYIO KOMITIWISLIHIO
Ballleif IMporpaMMbl. 3TOT [IPOLIECC HA3BIBAETCS YCIIOBHOM KOMITHISALIMEI.
K nupexkTiBaM yCIOBHOM KOMIIUIAUMK OTHOCSTCS

#if, #else. #ehf u #endif.

Ecmu Belpaxenue, clenyiomiee 3a #if, HCTUHHO, TO KOMBIL, 3aKioYyeHHEIE
vexcry #if 1 #Fendif, OymyT koMILTMpoRaThes. B NMpoTHBHOM cltyyae OHH OyIyT
NMPH KOMITITALKM MpoITyieHel. Beipaxenue, cnenyiolee 3a #if, nposepsieTca BO
BpeMs KOMITWUILIMH, [TO3TOMY OHO MOXET CONIEPXKATh TOJILKO KOHCTAHTH H MaK-
POCHI, KOTOpHIE Mpex e onpenesneHsl. IlepeMeHHbBIE HE MOIYT HCIIONB30BATHCS.

HupekruBa #else ucronb3yeTcs Tak Xe, Kak else B sa3bike C.

[Tpusegenm npoctoit mpuMep ucnob3oBanung #if u #else,

/* lpyrnep 32. Ucnonb30BaHKA YCIOBHON KOMITHISALIMY */

#include <stdio.h>
#define MAX 100

main (void)
gif MAX>99

printf{"MAX Goasuie 99 \n");
#else
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printf{("MAX pagHo %d \n",MAX);
#endif
return 0;

}

HupektuBa #elif vcnomssyeTcst JUisi OpraHM3alldd RIOXKEHHO yCIIOBHOM
KOMITWIAUMK. OcHoBHast ¢opMa HCHONBE30BAHUA JTUPEKTUBEL CIETYONIas:

#if BHpaxeHHe
NOCIelOBaTeTLHOCTE ONepaTopoB
#elif supaxeHuel
TNocleloBaTeIbHOCTE ONepaTopoB
#elifl BHpaxenue2
TIOCIEI0BATETEHOCTE ONepaTopoB

#elif supaxeHneN
TI0CT1eIOBATE/TLHOCTE ONEPaToOpos
#endif

Jpyroit MeTo YCIOBHON KOMITIUIAILIMH COCTOMT B MCIIOJIB30BaHMM JTUPEKTHB
#ifdef u #ifndef.
OcnopHast ¢opMa HCTITIONTB30BAHHS JHPEKTHBEI

#ifdef vMA_Makpoca
nocliegoBaTeln HOCTh OTIEPaTopoOB
#endif

H COOTBETCTECHHO

#ifndef MMa_Makpoca
NoCcNeAoBaTeIbHOCTE ONEPATOPOB
#endif

Ecnmu Makpoc omnpefeneH, TO rpH MCIob3oBaHMU #ifdef KoMITHITHpY
COOTBETCTBYIOLIAA TOCJIEIOBATEIEHOCTD oneparopoB o #endif. Ecm xe mMakpoc
He orpeieNieH WA ObUT OTMEHEH NUpeKTHBoI #undef, T0 COOTBETCTBYOLLAS 1O~
CJIEIOBATE/IBHOCTD OIEPATOPOB KOMITWISTTOPOM HTHOPHPYETCSL.

Hupexrupa #ifndef peitcTByeT NMpOTHBOIONOKHBEIM O0Dpa3oM IO OTHOILIE
k mupekTuBe #ifdef.

C nmupekruBami #ifdef u #ifndef MOXHO HMCIONB30BaTh JHPEKTHMBY #Helse,
oIlHaKo mupekTHBY #elif HCMOMB30BaTh HENMb3s.

Y1006 MMETH BO3MOXHOCTD TIPOBEPSATh, OINPEEIeHEl JIW KOMOMHAIIMM MaK-
POCOB B TIperipolieccope, omnpenenieHa onepalius defined. Ona nomycTuMa TONBKO
B JupektuBax #if u #elif. Beipaxenue defined(umsi_makpoca) NpUHUMAaeT 3Ha-
yenue 1("ucTHHHO"), ecnu Makpoc ompeseieH, ¥ 0("noXxHO"), eci Makpoc HE
onpeneneH. JypeKTHBBI

#if defined( MAX)
H
#ifdef MAX
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1al0T OWH M TOT Xe pesyneTarl. [lpeuMyuiecTBo COCTOMT B BO3SMOXHOCTH MC-
[10JIL30BaHUs, HAlIPUMEP, TaKMX JUPEKTHUB:

#if defined( MAX)&&defined(MIN)

Makpoc, onpegenennbii kKak umerouumit mycroe (NULL) snavenue, cyura-
eTcsl OIIpeae/ieHHBIM.

[Mocne #define MAX makpoc MAX cyuTaercs onpeieleHHBIM, HO ero 3Ha-
yeHHEe HEU3BECTHO.

HupekTupa #line Mcmonblyercs UL U3MEHEHUS COACPXaHUA [Ipejiolpee-
nenHex MakpocoB __LINE  w _ FILE . OcHoBHas ¢opma JJMPEeKTHBH Clie-
ITyIOLIAst:

#line 1ienas_KOHCcTaHTa "MMA_Gaiuia”

HupekrBa #line ciiyXWT mis 3ajlaHUsi fporpaMMe criocoba HyMepaiu
CTPOK M MCIIOIb3yeTcsl MpH OTNajKe IpOrpaMM. 3ITa JUPEKTHBA UIHOpHUpYeTcs
npu paboTe B MHTETPUPOBAaHHOIT Cpefig, HO MCHOIB3YyeTCHd INPH KOMITHISUWH C
MOMOLIBK KOMITWISITOpa KOMAaHJIHOM CTPOKH tcc.

JupekruBa #pragma I103BO/ISIET MCIIOAL30BaTh criettidir{HeIe I KOHKpeT-
HBIX peanu3aldii JUpeKTUBBI B (hpopMe

£pragma UMA_THPEKTHBE!

[Mpu nomowu #pragma Borland C++ nio3onger onpenennTs Jiobule Xela-
eMble JUPEKTHBBI, He oOpaiasch MpH 3TOM K JPYTHM, NOLIEPXHBACMBIX HX
KOMITHIATOPOM. EcTH KOMITMIATOP He MOIICPXHBACT JMaHHOE HMS JHPEKTHBHL,
T0O OH IPOCTO UTHOPUPYET AUPEKTUBRY #pragma.

Borland C++ nosaepxiBaer cneayomme HMeHa IUPEKTHB:
argused,

exit,

startup,

inline,

option,

*  saveregs,

*  wari.

Hcnoas3oeaine 1dpeKTUREL #pragma TpebOyeT Goiblile 3HaHMii, YeM MBI HC-
rofb3yeM B 3TOi KHHTe, ITOTOMY IPUBEACM JHIIL OJHO NPUMEHEHHUE:!

#pragma inline

3Ta AUpeKTUBa cOOOIAeT KOMITWIATOPY, YTO MporpaMMa COIEPXUT BCTPO-
eHHble acceMO:iepHbie KOJBL 3DTa OMPEeKTHBA SKBHUBATCHTHA OMIMH KOMITILIS-
Topa KoMaHIHO# cTpokd -B win cooTBeTcTBYHOMEN OMIIMH WHTeTPUPOBaHHOI
CpefibL.

bonece moapobHYyH WHGOpMaIo MOXHO HaiTH B JOKYMEHTAllMH MO
Borland C++.

MPEAONPEAENEHHBIE MAKPOCH
Crangapt ANSI si3sika C onpeenser 5 MaKpOCOB:
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__LINE__
" FILE _

__DATE__
__TIME__
__STDC__

B noGasnenue K HuM Borland C++ onpesensier enie 12 Makpocos:

__CDECL__
~ _COMPACT_ _
_ "HUGE_ _

" TLARGE_ _
~ "MEDIUM_ _
~ "MSDOS_ _
“PASCAL_ _

_SMALL

_ _TINY.

_ _TURBOC_ _

_ _cplusplus
_ _OVERLAY_ _
DLL_ _

_Windows

Makpoc _ DATA__ comepxuT cTpoKy Mecsill/neHb/Tojl, KoTopas IpecTaB-
JseT coDOIi matTy TpaHCIALIMH IMpOrpaMMEl B OOBEKTHBIN KO,

Makpoc _ TIME__ - 5T0 BpeMs Haya/la KOMITWIAIIMM MPOTPaMMBL B B
CTPOKH YACBL:MUHYTBLCEKYHIBL

Maxkpoc _ STDC_ pmeet 3HayeHue 1, eclii KOMITMISUMS IPOTrpaMMBI TIPO
u3Bowiach ¢ BrmoyeHHOM omrueit ANSY Keyword Only. B nporusHOM cityy
MaKpoc He OIIpelIeiCeH.

Ecmu  nporpamMma comepxur  oBepiieifHbie  dyHKIMM, TO Makpoc
_ OVERLAY__ npunumaer 3HayeHHe l, B NPOTUBHOM cCIlyyae Makpoc HE
OIpeeIeH.

Makpoc _ MSDOS___ npuHHMaeT 3HayeHue 1, ecJlM MCMONB3yeTCs BepCHs
TurboC B cucreme MS DOS, B npoTHBHOM Cllydae Makpoc He oIpejieicH.

Makpoc _ TURBOC___ cosmepxut ¢TpoKy ¢ HoMepomM Bepcuu Turbo C i
Turbo C++. HoMmep Bepcuu npesicTarneH B IHECTHAILATEPHYHOM BUIIE.

Makpoc __ BCPLUSPLUS _ ompenenen, eciayi peiopan C++ KOMITIIATOP
c Makpoc _ BORLANDC__ cosepxuT HOMep BepcHM Komimisitopa orland

++,

Makpocel __ CDEKL__ u _ _PASCAL__ npuHMMAIOT COOTBETCTBEHHO 3Ha-
yeHue 1 wid "He ompeneneH” B 3aBUCHMMOCTH OT criocoba rnepeayu napaMeTpos
GYHKIHI, KCTIOMB3YEMOrO IMPH KOMITIAIIMM TPOrpaMMEbL.

Ecnu nporpamMma xoMmmwiMpoBaiack Ha s3eike C++, To Makpoc __cplusplus
onpeseneH. B MpoTMBHOM cltydae OH He OIpeJieiicH.

Makpoc _ DLL__ npumimnaer sHadeHHe 1, eclid reHepMpyeTcsl Koi LA
Windows DLL, unHaye - He onpeneneH.

Makpoc _Windows ornpesieieH 1o yMOTYaHUIO.
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Tonbko 0AWMH W3 CNedyrowny MakpocoB OnpefiesieH B 3dBMCHMOCTH OT HC-
HONL3YEMOH MOIENH NamMATH:

TINY
CSANIALL

_COMPACT__

__MEDIUAL
__LARGE_
__HUGE__

[Tpumep Mcnob30BaHHA MAKPOCOB:

#Finclade <stdio h>

/" Mpuvep 33 VICHOAL :0BalHCe AMPCKTHE Opolipoeccopa */

main (void)

{

prntf{"%s%s%s%s\n"__FILE__ _ LINE__, _ DATE__,

_TIME_),

prntf("Henoasayertes gepomsi v %x TurboC + + \n |

return O,

}

__TURBOC_),

CTAHIAPTHBIE 3ATONOROYHBIE AW

Kax ras 6ubnuoreunas (QyHKiMs, onpefieNleHHas ctaHaapToM s3eika C, HMeeT
(POTOTUN B COOTBETCTBYHLIEM 3aronoBodHoM aiie. B cooTBeTCTBUM CO CTaH-
naptom szpika ANSI aspika C 15 cnenyrommx 3aroloBOYHLIX (ait/IoB NOJIKHLI

OBLITE 0DA3ATENLHO:

Jaroncpounblil ¢hatia

Haznavere

assert.h
ctype.h
errno.h
float h
limats.h
locale h
math.h
setymp.h
signal.h
stdarg h

stddef h
stdio h

stdlib.h
string.h

time h

JuarHoCcTHKa NporpaMm

[peobpa3zoranue K NpoOBepKa CHMBOJIOB
Ilpoeepka omHbok

PaGoTa ¢ yucnamu ¢ rnaBaroLleit TO4KoH
Onpeenenye pazMEPOB LETOHHCIIEHHLIX THITOB
[Monaepxka UHTEPHALHOHANIBHOH Cpe/ibl
Maremaruueckas 6ubN1oTEKA

Bo3moxHOCTH HENOKaNbHLIX Nepexonos
O6paboTka curHanos

[Tonnepxka QyHKLII ¢ HeonpeaeeHHbBIM YHCIIOM
apaMeTpos

Pasnoe

BubnuoTeka cTaHIapTHOrO BBOAA/BLIBO A
DyHkUMH 00U1ero HAa3HAYEHUA

®yHKuHH paboThl €O CTPOKaMK CHMBOJIOB

OyHKUMH padoThl € laTaMH ¥ BpeMEHEM
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3 HeyanbHeibi kypc C u C++

[{a camoMm mene Kaxbli M3 KOMIBUISTOPOB COAEPXHT, KaK IpaBiio, 601b-
Ile 3aromoBoyHbIX ¢aitioB. Kommutarop Borland C++ comepxur 61OnnoTexy,
opHelTHporaHHBIE Ha pabory ¢ MSDOS u WINDOWS, nonoiHuTensHbie GU-
onuoTekH sauika C++ U HEKOTOpHIE [[PYTHE.

Onucanue seex ¢pyuxkimii Borland C++, MakpocoB H CHCTeMHBIX NEPEMEH-
HBIX MOXHO HailTU B JOKYMEHTALMH K CHCTeMe, a uMeHHO B Library Reference.

BUMBNMOTEKM BBOAA/BLIBOOA U PABOTA C ®AWAMM B A3BLIKE C

Onepauni Beofa/BeiBoIa B f3piKe C OpraHM30BaHBl MOCpEICTBOM OHO.HO-
TeyHbIX (yHKIMIL. Mb! yXe€ HCIIONB30BATH HEKOTOPBIE M3 3THX (DYHKIIUIL:
printf(), scanf(), getche() u ap.

HyxHo cka3arh, 4ro cuctema Borland C++ cnenyer cranmapty ANSI, na-
3piBaeMOMY Takke OydepusopaHHpiM (buffered) wmm QopMaTUpOBaHHBIM
(formated) BBOZIOM/BLIBOIOM.

B 10 xe Bpems cucteMa Borland C++ moiepxuBaeT ¥ Ipyroii MeToji BBO-
Ja/Bbiroda, Tak HaseBaeMbiift UNIX-nonobHeii, win HedopMaTHpOBAHHBII
(1ebydepusoBaHHbIi) BBOI/BEIBOI.

MBl yiteuM [JIaBHOE BHUMAaHME repBoMy MeToay - ctaHaapty ANSL

HAspik C++ moazepxuBaeT erfe U cOOCTBeHHBI OOBeKTHO-OPHEHTHPOBAH-
HBII{ BBO1/BbiBod. Mpbl 0DA3aTebHO BepHeMcs K HeMy mo3xe. OHako 3HaH
ctaH1aptHoro /L1 C BBOJa/BBIBOIa BAKHO €IL€ U MMOTOMY, YTO OTPOMHOE i
nporpaMm co3iaHo Ha sabike C. M HyXHO yMeThb MX YMTaThb, 4TOOBI IIpH HEeoD
XOJIMMOCTH MNepeiearhb 1o BB,/ BRIBOI, THITHYHBIN Lig C++.

Baxuo nowsTe, yTo Takoe ¢aitt (file) ¥ nMoTok (stream) M KaKOBO Pa3iIviH
MEXCTY 9THMHM NoxsiTusaMu. Cuctema BBOa/BbIBOAA s13bIKA C NMOLIEPKUBAET M
Tepdeiic, HE 3aBUCAIINEIT OT TOro, KakKoe B JICHCTBHTCIBHOCTH HCIIOIb3YEeTCHA (hH-
3MYECKOE YCTPOMCTBO BBOMA/BLIBOJA, T. €. €CThb abCTpaKTHBI YpPOBEHB Me
nporpaMMUcTOM M GH3MYECKUM YCTPOHCTBOM. 2Ta abcTpakiiMsi M Ha3sblBa
nmoToKoM. Criocod xe xpaHeHMs mHgopMaiu Ha dH3MuecKoM yCcTpoiicTBe Ha-
3HIBaeTCH (dait.ioM.

HecMmoTps Ha To 4YTO yCTpOIiCTBA O4YEHb pa3Hble (TePMHHAT, MUCKOBOBI,
MarHuTHad JeHTa u np.), ctaiaapt ANSI s3pika C cBa3bsBaeT Kaxioe H3 yCT-
POICTB € JJOrMYECKUM YCTPOHCTBOM, HA3LIBAEMBIM TOTOKOM. TaK Kak [IOTOKH HE
33BUCAT OT (PM3IMUECKMX YCTPOKMCTB, TO OfHAa H Ta Xe¢ QYHKIMA MOXET 3alichl-
BaTh MHG(OPMALIMIO HAa TMCK, HA MATHUTHYIO JIEHTY IH BBIBO;IMTL €€ Ha IKPaH.

B si3pike C cynectByeT 1Ba THMA [MOTOKOB: TEKCTOBRBIH (text) W JIBOMYHBIA
(binary).

TexcToBBIiT MMOTOK - 3TO MOCIENOBATEILHOCTL CUMBOJIOB. O1HAKO MOXeT HE
OBITL B3aMMOO/IHO3HAYHOID COOTBETCTBHSA MEXTY CHMBOJIAMM, KOTOpLIE Iepe-
JAIOTCA B MOTOKE M BBIBOASTCS Ha sKpaH. Cpead CHMBOJIOB I1apa MOXET COOT-
BETCTBOBATE BO3BPATY KApeTKH IUTH CUMBOIY Taby isALIMH.

JIBOMYHBIH MOTOK - 3TO TNOCHeIOBaTe/IbHOCTE 0aifToB, KOTOphIE B3aMMOOI-
HO3HAYHO COOTBETCTBYIOT TOMY, YTO HAXOAMTCH Ha BHELIHEM yCTpoMHCTBe.
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Beederue & g3bik C (13

Daiin B A3bike C - ITO HOHATHE, KOTOPOE MOMNET ObITH NPHIOKEHO KO BCEMY
ot (aina Ha aucke no tepmuHana. Ilortok moxer ObITh cBA3aH € (aiom ¢ Mno-
MOLLLIO Onepatopa otkpbiTha (aitna. Kak Tonsko ¢ain oTkpIT, TO HHPOpMaLHS
MOXKET MEPEaBATLCA MEXY HHM M Balleil NporpaMmoil.

He Bce ¢aiinel onnbakosbl. K npumepy w3 Qaiina Ha fMCKe Bbl MOXKETE Bbi-
Opath 5-10 3anMchL WK 3amednTh [0-10 3anuck. B 10 ke Bpema B Qaiil, cBA3aHHbIH
C MEYATAKLIMM YCTPOHCTBOM, MH(OPMaLMA MOXKET [EPeNaBaThbCa TOJbKO Noche-
NOBATE/ILHO B TOM 3Ke nopAake. 70 WLUTIOCTPHUPYET CaMoe r1aBHOe pasjivyHe Me-
Iy MOTOKaMH # (aiiiamu: BCce TOTOKM OJMHAKOBbI, YTO Helb3s CKasarh 0 (aii-
jax.

Oriepaumsa oTkpbiTHa (aiina cBA3bIBAET MOTOK € onpeliefieHHbM (aiiom.
Onepatms 3akpbiTis (ailia pazpbiBacT 3Ty CBA3b. Eciu notok 6bl1 OTKpLIT JUIA
BLIBOJIA, TO TPH BHINOJIHEHMH ONepaLMy 3akpeITHA aiina cooTBeTCTBYOMMI Oy~
(hep 3anuceiBaeTCA Ha BHEllUHee YCTpOHCTBO. EcnM nporpamma 3akoH4HIa paboTy
HOpMaJbHbIM 00pa3zoM, Bee (aiibl aBBTOMATHYECKH 3aKPLIBAKOTCA.

Kaxipiit noTok, ces3anHbiii ¢ daiinom, uMeeT ynpasnsiouy0 CTpyKTYpY, Ha-
suieaeMyto FILE. Ona onucana B 3aronosoutoM ¢aitne STDIO.H.

BBOA/BLIBOA HA KOHCONb

K 3TuM onepauusam OTHOCATCA omepalMM BBOJia € KIaBMaTyphl U BhIBOJA Ha
skpaH. TexHuueckn (PYHKLMH, OCYIIECTBIIAIOMME ITH ONEpalvy, CBA3LIBAIOT KOH-
CONb €O CTaHOAPTHLIMM MOTOKaMH BBOJia/BbIBOJia. Bo MHOrMx cucteMax CraH-
JapTHBII BBO/BEIBOL MOeT OBbITh mepeHanpasieH (B Tom yucne v B MS DOS).
OnHako mbl Oynem Juis NpocTOTHI MpeAnonarats, YTO cTaHJapTHBIH BBOJ - 3TO
BBOJL C KJIaBHATYphl, 4 CTAHAAPTHBII BLIBOJL - 3TO BbIBO/1 Ha JKpaH.

[Ipocteitiias ¢yukuma Beona getche(), koTopas 4uraeT CUMBOJBI C KiaBHa-
TYpl. DYHKUMA 0¥xKMpaeT, noka He OyueT Haxara KiaBulla, W BO3BpallaeT KOJ,
COOTBETCTBYIOLIMI CUMBONY. OJIHOBpEMEHHO TNpPOMCXOAMT OTOOpaxeHue BBe-
JIEHHOTO CHMBOJIa Ha 3KpaH. Ee nporoTHn

int getche{void);
naxogures B ¢aiine CONIO.H.

[Mpocteitwas dyHkuma BeiBosa - putchar(). OHa BLIBOAMT CHMBOJI, KOTOPBIH
SIBJIAETCA €€ apryMEHTOM, Ha 3KpaH B TeKYLLYH no3uumio Kypcopa. IlpoToTvr
IT0H QYHKLMH

int pulchar(int c);

Haxonutca B STDIO.H.

JByms Hanbonee BaxkHbIMM aHanoramu ¢yHkuum getche() aensores getchar()
u getch(). @ynkuua getchar() npowssoant OydepusoBakHblii BBoA, HO Tpebyer
HaxkaTusl knaeuiy  Enter. [lpototunsl 3TuX  Qywkumii onucansl B Qaitne
STDIO.H. ®ynkumns getch() neiictByer Tak we? kak getche(), HO He BBIBOAMT
CUMBON Ha 3KpaH, ee nportotun Haxoaurcs B CONIO.H. ®@yukumio getch() yacto
HCNONB3YIOT JUlA OCTAHOBKH eHCTBHSA NMPOTpaMMbl 10 HaaTusi Kakoi-nubo kia-
BHUIM UMEHHO MOTOMY, 4TO OHA He BbI@eT 3X0 Ha 3KpaH.
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a HavansHeiid kype C u C++

Oyuximu gets() ¥ puts() oCyLIECTRISIOT COOTBETCTBEHHO BBOJI M BBIBOJI Ha
KOHCOJTb CTPOKH CHMBOJIOB, MPOTOTHUII getc() MMEeT B

char &gets(char *s);

3[ECh § - YKa3aTe/Ib Ha MacCHB CHMBOJ/IOB, KOTOPBIA 3aIOIHACTCA BBOIUMBIMHU C
KI1aBHaTypsl cUMBOJIaMM. OKOHYaHWE BBOJIA OCYUICCTRISETCS HaXaTWEM Kia-
puiik Enter. CumBoN Bo3BpaTa KapeTKM B MacCHB He 3alllChIBaeTcsl, 3arTo 3a-
HocuTea cuMBoll "\(', 3aBeprualoniKit CTpoKy.

Oyuxims puts() BEIBOOUT Ha 3KpaH cTpoky. Ee nporoTtun -

int puts(char *);

Ora GyHKUUA, TaK Xe Kak U printf(), pacrosHaeT criellHATbHbIE CHMBOJIEI,
HaripuMmep cuMBoll TabyssuuK \t. @yuxkums puts() B ommruve oT printf() Moxer
BEIBOINTE TOJIBKO CTPOKY, 3aro paboraeT OnicTpee M ee 3allMCh Kopode, YeM Y
printf(). B pesynsrare neiicTeus GyHkimu puts() Bcerna MPOUCXOIUT Iepexoll Ha
HOBYI0 cTpoKy. Ecnu BHBoOA ycmenrHo 3aBepiieH, To ¢YHKLUMS BO3BpaiacT He-
HyneBoe 3HaYeHHUE, B MPOTHBHOM ciyyae BosppamiaeT cuMBon EOF. IIpororurst
dyukimit puts() u gets() Haxopsares B daitne STDIO.H.

YKAZATENb HA ©AANOBYIO NEPEMEHHYIO

CrasyromyM 3BcHOM MeXUy ¢ailloM M IOTOKOM B CHUCTeME€ BBONa/BHIBOIA
craigapra ANSI s3pika C annserca yxasarens Ha it (file pointer). Ykazarens
Ha ¢ailn - 910 yKaszatenb Ha MHQOpMaiMio, KoTopas oIpenciseT paiIHiHble
CTOpOHBI ¢haifiza: MMsI, CTaTyc, TEKYILYIO MO3MIIMI0. YKa3sarens daivia onpenens-
eT ums ¢ailla Ha MCKE M ero MUCMOMb30BaHHE B MOTOKE, ACCOMHPOBAHHOM C
HUM. VYkasatens daitia - 910 ykasatens Ha crpykrypy tuna FILE, koropas
onpeneneiia B daiine STDIO.H. B ¢aitne STDIO.H onpenenenst Takxe ciie-
nyionue GpyHKIIUH

DyHKYUR Jleticmeue ynkyuu

fopen() OTKpHTS (aiin
fclose() 3akpeITh daitt

putc() 3anucath CUMBON B [TOTOK

getc() IlpouuTars CUMBOI M3 MOTOKA

fseek() HM3MeHHTDh yKa3aTenb MO3UIIMK (daitia Ha yKazanHOEe MecTO

fprintf() Qopmartag 3anuch B daiin

fscanf() (QopMarHoe yTeHHe U3 daiila

feof() Bosppaijaer 3uHaueHue “HMCTMHHO”, €cC/iM HOCTUTHYT KOHEL[
daitia

ferror() Bosspainaer 3HaueHue “noxHo”, ecy oOHapyxeHa orudKa

fread() Yuraer GMOK JIaHHBIX M3 [TOTOKA

fwrite() TTuuier 610K JaHHEBIX B TTOTOK

rewind() YcTaHaRTHRAeT YKa3aTeNb MO3UIMHK dailia Ha Ha4yato

remove() Yuuyroxaet daitn

Y1066l 00bsIBUTE YKa3aTeN b HA (aill, MCIoJIb3YeTCA ornepaTop
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Beene+we B 93eik C o

FILE *fput;

Paccmotpum Gonee nonpoBHo rnepeducIeHHBIE BbIIIE (YyHKIIHN.

Oyukinig fopen() BHIIONHAET ABA NEHCTBUA: BO-IIEPBBIX, OTKPHIBAET TOTOK
1 cBs3bIBaeT ¢aill Ha JucKe C 3THM IOTOKOM; BO-BTOPBIX, BO3BpAalllacT yKaza-

Tellb, acCCOIMHUPOBaHHBI ¢ 3TUM daitiom, ITporoTun ¢yHKIIMH
FILE *fopen(char *filename, char *mode);

rae mode - 5TO CTPOKA, CoAepXauas PeXuUM oTKpeIBaeMoro ¢aiina. BoamoxHbie
PEXUMBL OTKPEITHS (aiiioB nepeurc/IEHbI HITKE:

Pexwcum Heticmsue

"r" OTKpBITL JUIA YTEHUS

"w" Co3snars U 3ariicH

"a" OTKpPHITH 1S fOOARNCHMSA B CYLIECTBYIO ML (aiin

"rb" OTKpHITh ZBOMYHBIH (aiin s yTeHUsS

"wb" OtkperTh JBOMMHELH daiin U 3aricH

"ab" OTKpEITh NBOMYHBLI daiun g nobarneHus

r+" Otkperre Gaitn JUIs YTeHUST M 3alTUCH

“wt" Cospare aiin Ui YTEHUS M 3aIUCH

"a+" OTKpbITh U1 10GARIEHUS WIM CO3IaTh JUIA YTeHUS M 3aITHCH

"r+b" OTKpHTb TeKCTOBBII (haill [U1g YyTeHUS U 3aUCH

"w+b" Cosgate nponyHbIH Qailt st yTeHUI U 3aliicH

"at+b" OTKpuITh ABOMYHBIN ¢aitn g noGapleHus WIH cO3]IaTh LIS
YTeHHUA M 3alllHCH

"rt" OTKpeITh TEKCTOBBIH haiir s yTeHUs

"wt" Co3nars TekcToBblil dailn s 3amucy

"at" OTKpBITE TeKcTOBBIH ailn Uil nobarieHns

"r+t" OTKpEIThL TeKCTOBBI (ailt U1 YTeHHUS U 3arucH

"Wt Co3zaars TeKcTOBbII (ailn 1T YTeHHS U 3alTucH

"att" OTKpbITh TeKCTOBLI (ait1 s fobaBneHust WK co3arh s

YTeHHst H 3allMCcH

Ecmu BB cobupaeTech OTKpHITH (paill ¢ uMeHeM test m1d 3amucu, TO jiocra-
TOYHO HAlcaTh
FILE *fp;
fp=fopen(“test”,"w");
OnHako pekoMeHIyeTcsl MCTIONBb30BaTh CNCAYIOMHIA crnoco® OTKpLITUS haii-
na:
FILE *fp;
if((fp=fopen("test”,"w"))==NULL) {
puts("He mory oTkpsith dait \n");
exit(1);
}
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(28] Havanbhwiii kypc C u C++

3ToT MeToH OlpeleisieT OolMOKy npu oTkphTuy ¢aitta. Koncranta NULL
onpeneneda g STDIO.H. @Oyukima exit(), KoTopyo Mbl MCIOJIB30BAIM, HMEET
npototun B daitie STDLIB.H

void exit(int val);

U [peKpanaeT BLIIOMHCHHE IIPOrpaMMBl, a BeJIMUMHY val Bo3spauiaet B orepa-
IIMOHHYI0 cHcTeMy (BHI3BIBAKOIIYIO IporpaMay). [lpM 3toM nepen T1ipe-
KpauieHHeM paboThl MporpaMMbl 3aKpHIBaeT Bee OTKPBITHIE Gaiiinl, ocBoOOX 1aeT
Oydepsl, B YacTHOCTH BBIBOAS Bce HeoOXoJuWMEBIe coobiieHHs Ha 3kpaH. Kpose
TOro, cyuiecTByer ¢pyHKims abort() ¢ MpoTOTHUIIOM

void abort(int val);

OTa $YHKIMA HEMEIVIEHHO MpeKpaacT BBIMOJHEHHE MporpaMmsl Oe3 3a-
KpeTHa ¢aittoB U oceoboxaeHust 6ydepos. B norok stderr oHa HarparisieT co-
obteHre "abnormal program termination”.

Ecmu daitzn oTKpBIT UM 3aItMcH, To cyuiecTByomuil dailn yHuMToXaeTcss M
co3gaerca Hosbiit ¢aitt. IMpu orkpeTHH daitia g yreHus Tpebyercst, YToOEI
OH cywiecTBoBa’l. B cimyyae OTKpBITMS LTS YTEHHS M 3allHCH CYLICCTBYIOIIMIA
¢ait1 He YHHYTOXACTCA, OTHAKO CO3JIaeTCs, €C/IH OH He CYLUeCTBYCT.

3anuchk GYHKIUMH B TTOTOK Ipou3BoauTCa (yHKIMel putc() ¢ IPOTOTUIIOM

int putc(int ch, FILE *fptr);

Ecnu orepainis GvC1a yCremHoif, To BO3BpalllaeTcsi 3allMcaHHblii CHMBOJL
B cmyyae Bo3HUKHOBeHUSI OIIHOKI Bo3sspaiiaeTcst EOF.

Oyuxkima getc() CHUMTBIBAET CHMBOI M3 II0TOKa, OTKPBITOrO LI YTeHHUS
¢yukuueit fopen(). IMpororun dyukimu gete() -

int getc(FILE *fptr);

Hcropuyecky cioxmunock Tak, yto getc() BosppauiaeT 3HauyeHHe int. To xe
caMoe MOXHO cKa3arhb Ipo aprymeHT ch B orucanun ¢ynximu pute(). Mcrnoms-
3yeTcs Xe B 00OMX ciiy4asiX TOJIbKO MIaATIHK 6aifT. QyHKLHMA BO3BPAIaeT CUM-
Bon EOF, eciii HOoCcTUrHYT KoHel ¢aitia M IpowM3olnLia ommMbKa rpu YreHUM
13 daitia. YToOw 1poYMTaTh TEKCTOBBI (haii/l, MOXHO MCIIO/IB30BATh KOHCTPYK=
LIHIO

ch=getc(fptr);
while(ch!=EOF) {ch=getc(iptr)};

Korza cuuteiBaeTest 1BOMMHBIN (a1, TO oNpefeauTs HaTHYMe KOHIa ¢aii-
Nla, Tak Xe KaK IpH YTeHUM TekeToBoro daitia, ve yaaetrcsa. [as orpepeieHust
KOHIa TeKcToBoro daitna ciyxut ¢pyukims feof() ¢ nporoTuriom

int feof{ FILE *fptr):

DyHKIMA BO3BpallaeT 3HauCHUE "MCTHHHO", eciii KOHerl daiijla NOCTUTHYT,

U "Hyns" B MPOTHBHOM ciyyae. Crnenymoiasd KOHCTPYKLUMS YMTAeT JIBOMYHBIN
¢aitn no konua gaiina:

while(!feof{fptr)) { ch=gete(fptr); }
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Beenerwve 8 A3k C a

ILtg TekcTopbix GailloB 3Ta KOHCTPYKIMA Takke IMPHMEHHMMa, QYHKIIMS
fclose(), oOBsARICHHAs B BUIE

int fclose(FILE * fptr);

pO3BpalaeT "HYJIB", eclIM Ollepalms 3akpbTua daitia Obuta yernemHoit. Jpyras
pe.IMMMHA o3Ha4aet omubKy. Ilpu ycrnenrHoit orepatmu 3akpeitust ¢aitia coor-
peTCTBYIOIIME HaHHble W3 Oydepa cuuThiBalOTCs B (paill, MpoHMCXOIUT OCBO-
poxcieHue Groka yrpaBaeHus ¢ailioM, acCOLIMMPOBAHHOIO ¢ ITOTOKOM, M dhaiit
CcTAHOBUTCS JIOCTYITHBIM JUIA JafibHeHIIero Ucroab30BaHMs.

Ecnu npomsonuna ommbKa YyTeHUA WM 3aMucH TeKcToBoro daitia, To coor-
percTBYIOmAd ¢hyHkung Bo3ppamaer EOF. Y1obul ornpesemurs, yto Xe B Oeit-
CTBUTENBHOCTH NMPOU3OLILTO, CAYXUT pyHKUUA ferror() ¢ NMpoTOTHITOM

int ferror(FILE *fptr);

KoTopasl BO3BpallaeT 3HadeHUe "UCTMHHO" MPU BHITOIHEHWU Iociientieil orepa-
uiu ¢ daittamu U 3navenue "NOXHO" B NMpoTuBHOM ciaydae. Oyukims ferror()
N0:DKHA OBITH BERITIONHEHA HEMOCPEACTBEHHO Toclie Kax ol onepaimu ¢ daitia-
MH, HHaye ee coobireHre 00 oumbKke MOXeT OBIThH MOTEPSHO.

Oyukums rewind() ycraHaBIWBaeT MHIMKATOp Mo3uiMH ¢aitna Ha Hauano
¢afina, onpenesieHHOrO Kak apryMeHT GyHKIMH, NMPOTOTHIT 3T0H GQyHKIIMH HMMe-
&1 B

void rewind(FILE *iptr);

Borland C++ onpenensier eme aBe ¢yHKiniM OydepU3oBaHHOrO BBO-
aa /eemBojia: putw() u getw(). 3t ¢yHKIMK He BXOAAT B craH1apT ANSI s3bika
C. OHM HMCIIONB3YIOTCH LT YTEHIS W 3allMCH LIEIBIX 4uces. ITh QyHKUHH pa-
0OTalT TOYHO Tak Xe, Kak putc() u getc().

Cranaapt ANSI siapika C BrnouaeT Takke $yHkumy fread() u fwrite(), ko-
TOpBIe MCTIONB3YIOTCA JUTSL YTEHHMSA M 3anMcH O.IOKOB NaHHBIX:

unsigned fread(void *buf.int bytes. mnt ¢, FILE *{ptr);

unsigned fwrnte(void *buf,int bytes, int ¢, FILE *fptr);

rae buf - ykasatens Ha obJacTe MaMsaTH, OTKYIA OyAeT MPOMCXOAMTH OOMEH
lHgopMalMeil; ¢ - CKOABKO eIWHHUIL 3alTMCH, Kaxaas JIMHOM bytes Gaitros Oy-
JeT cyMTaHO (3amMcaHo); bytes - jUIMHa KaxJ0H eIMHMIBI 3arucH B Oaifrax;
fptr - ykazatesb Ha COOTBETCTBYWOILMIA aiin.

YT1euue M 3aruchk B Qaitn Heobs3aTeIbHO JIe/IaTh [MOCEI0BATEBHO, MOXHO
3TO JlesaTh HEMOCpeACTBEHHO JOCTYIIOM K HYXHOMYy snemeHTy ¢aiita nmocpea-
creoMm ¢yukimu fseek(), KoTopas ycTaHaRIMBaeT ykasaTesib NMO3MUMH ¢ailia B
HyxHOe MecTo. IlporoTHil a1oit hyHKIMY -

int fseek(FILE *fptr,long numbytes, int origin);
fech fptr - yKasatens Ha COOTBETCTBYIONIMIA (aitt; numbytes - KomyecTBo HaiiT oT

TOYKHM OTCYeTa JUISl yCTaHOBKM TeKylleH no3uimy ykazare:s ¢aitia, origin - OIMH H3
MakpocoB, ornpenesieHHbeX B STDIO.H:

145



(A8} Havanehbiit kypc C n C++

Tourka omcyema Makpoc Jnauerue
Hayarto daitna SEEK_SET 0
Tekyuiast mosuins SEEK_CUR 1
Komner ¢aitia SEEK_END 2

Korna HayuHaeTcsl BEITIOJTHEHHUE IMPOrpaMMBbl, aBTOMaTHYECKH OTKPHIBAIOTCA
5 mnpegonpeneneHHbIX T1oTOKOB. [lepBBie TPM M3 HUX - CTAaHIAPTHLIA BBOJ
(stdin), cranaptHeiil BeiBOn (stdout) M cTaHIapTHHIN MOTOK orMboOK (stderr).
B 06BMHOI cHTyariMi OHU CBSI3aHBI C KOHCOJIBIO, OfHAKO MOTYT OBITh MepeHa-
npapTeHbl Ha apyroif morok. MoxHo wcerosas3oBars stdin, stdout u stderr Kak
yKasatenH ¢aitnos Bo Beex dyHkumax, npumetsiomux i FILE.

Kponte toro, Borland C++ orkpeBaet notoku stdpm M stdaux, accoumuipo-
BaHHBIE COOTBETCTBEHHO € MPHHTECPOM U I1OCJIEIOBATE/IBHBIM TIOPTOM KOMITBIO=
Tepa. 3TH MOTOKHM OTKPHIBAIOTCS W 3aKPBIBAKOTCS ABTOMATUYCCKH.

Crangapt ANSI sktouaet Takoke ¢hyHkumu fprintf() u fscanf(), kotopsle pa-
6orator aHatoruyHo GyHkinsiM printf() ¥ scanf(), 3a TeM HCKITIOUEHHEM, HTO
cBs3anbl ¢ daitiavy va gucke. IporoTunel 3THX GYHKINMIT COOTBETCTBEHHO

int fprintf{FILE *fptr, const char *string,...);
M

it fscanf{ FILE *fptr. const char *stnng....);
3fech fptr - ykaszare:b Ha (haitn, BosspanaeMblit dyukimeit fopen().

Oyukims remove() YHIYTOXaeT yKasaHHbI ¢aitt. [Tporomin sroit GyHkinm -

int remove(char *filename):

Oynkuua BosspatllaeT 3HadyeHue 0 MpH ycrenHoil orepallMi U HEeHyJeBoe
3HAYCHME B IPOTHBHOM Cyyae,

Tak kak siapik C cBszaH ¢ onepaimoHHoii cucremoit UNIX, To B cHcTeMe
Borland C++ cozjzana Bropas cucTeMa BBOJa/BBIBOIA. JTa CHCTEMAa COOTBET-
creyet ctanmapty UNIX. Ilporotuiei dyukimit Haxoaarcs B daitne [10.H.
ITUMH QYHKITUSIMH SRTSTHOTCS:

read() - yyTaeT Gydep AaHHLIX,

write() - TMILeT B Bydep JaHHBIX,

open() - OTKpbIBaeT Qaitn,

close() - 3aKphbiBaeT Qaitr,

Iseek() - TIOHCK ofipesiefieHHoro Gaitra B Gaitne,

unhink() - yHHYTOXaeT Qaidn.

Orucanue 3THX $YHKIIMH MOXHO HaifTH B JIOKYMEHTalMH [0 cbentvi
Borland C++.

YNPABNEHUE KPAHOM B TEKCTOBOM PEXMME B MS DOS

Cucrema Borland C++ o6magaer Ooratoit 6ubnuorekoit ¢pyukumit. s
xopoiuero ogopMaeHHsT JUanora Moib30BaTelisl ¢ KOMIIBIOTEPOM (IporpaM-=
Moit) HeoBxonumMa passuTas cucTeMma yHKIMIt ynpasieHus paGortoil 2Kpa=
Ha. Borland C++ npenocTasifgeT MoXb30BaTENO TaKyl0 BO3MOXHOCTD. ITakeT
GYHKIMIT yripaBleHMsT 3KpaHOM JAeJIUTCSA Ha JBe 4acTH B COOTBETCTBMM €
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BO3MOXHOCTAMH KOMITbIoTepa. JlepBasi - paGoTa B TeKCTOGOM pexume (text
mode), Bropas - pabora B rpaduieckom pexume (grafics mode). Oynximm
yIIpaBJieHHs] SKpaHoOM He SIRIAIOTCA YHUMKalbHbIMM i Borland C++, oHu
takue Xe, Kak B cuctemax Turbo C v.2.0, Turbo C++. ITosToMy MBI JaIuM
TOJIbKO  0030p OCHOBHBIX OcoOeHHOcTeil arux ¢yHnkumit. buOnuorexa
GYHKUMI U1 pabOTHl € TEKCTOBBIM B5KpaHOM, C 3aroJIOBOYHBIM ailiom
CONIOQ.H u 6ubnuoreka paGotel ¢ rpad;H4ecKkiM KpaHOM € 3aroJJOBOYHBIM
daittom GRAPHICS.H He Bxonar B ctanmapt si3sbika C. OHHM cymiecTBeHHO
HCTIONB3YIOT O0COGEHHOCTH ONepallHOHHOI cucteMbl MS DOS, apxurekrypy
IBM PC u rpaguky BGI (Borland Graphics Interface).

OCHOBHBIE ®YHKLIMW PABOTHI B TEKCTOBOM PEXMME

Bee dyHkuMM ynparieHMs 3KpaHOM B TEeKCTOBOM peXHME HMCIOT CBOM
npoToTUIEL B 3aroioBoduoM daitie CONIO.H. Tam Xe HaxoxdTcss HECKOTOpbIE
KOHCTAHTHL M MaKpPOCEI, UCTIOIb3YeMbIe 3TUMH (DYHKIIHAMMU.

Bo:IBIUIMHCTBO TIOATIPOrpaMM CRA3aHO ¢ OKHamu (windows), a He co BceM 3Kpa-
poM. OKHo - 310 NpsIMOYTQITBbHAS 061aCTh 9KpaHa, KOTOPYIO NporpaMMa MCIIONL3yeT
i BELIAYM coolreHMil. OKHO MOXeT 3aHHUMarh IMOJHBOLI 3KpaH WiHM ObITh Ha-
CTOTHKO MATECHBKIM, YTO B HETO MOXHO BBIBECTU TOTBEKO HECKOTLKO CIMBOIOB.

Borland C++ nossonseT ycTaHaRIMBaTh pasMep M MecCTOIONOXEHHE OKOH
na skpaHe. Ilocie Toro Kak Bel 3aJalM OKHO, MMOJANpOrpaMMbl, KOTOpble Ma-
HUMYTUPYIOT TEKCTOM, MCIIOABL3YIOT HE BeCh 9KpaH, a TOILKO 3afaHHOE OKHO.
K npumepy, ¢dyukimsa clrscr() oyulifaer akTUBHOE OKHO, a He Bech 3KkpaH. Bee
KOOPAMHATH OKA3BIBAIOTCH CBA3AHHBIMU € AKTHBHBIM OKHOM. [ TekcTtoBoro
oKpaHa BepXHHit meBbiii yroi okHa umeeT KoopauHatht (1,1). Ilo ymomuanuio
AKTHBHBIM OKHOM SIBISCTCA BECh 3KPaH.

DyHKIMS, KOTOPast CO3acT OKHO 3aJaHHOrO pasMepa i OIpe/IeIeHHOTO Me-
CTOMNOJIOXEHUA, MMeeT MPOTOTUI

void window (int left, int top, int right, int bottom);

Ecov Kakasg-nubo KoopaIMuata 3alaHa HEeBCpHO, TO HHMKakKoro aeficTBMA He
npoucXoauT. Ecom BeimonHeHue GYHKUWK OBUIO yereniHbeIM, TO BCC CCBUIKM HA
TCKYII[MEe KOOPAMHATHI Je/Tal0TCA OTHOCHTEIIEHO 3TOro OKHA.

Ilpu cozzaHuu oxkHa ¢ momomnio ¢ynkinm window() koop:muarsl left, top,
right, bottom siRsmOTCA aOCOMOTHBIMM, T. €. PACCMATPHBAIOTCH OTHOCHTE/ILHO BCENO
akpana. IToaToMy BHOBE CO31aBacMble OKHA MOLYT NEPCKpPBIBATLCS IPYT JIPYTOM.

Onuoit ¥3 Haubonee yrorpeOUMBIX QyHKIMI gBIfeTCs (YHKUIMS OYMCTKH
dKTHBHOTO OKHa

void clrser({void);

AKTHBHOE OKHO OYMIIAETCS, a KYpPCOp YCTaHARTWBACTCH B JICBOM BCPXHEM
YIIIy OKHa.

Crenyiowasi GyHkuusa - 910 (GyHKUMs MO3MIMOHMpOBaHNA Kypcopa. Ee
POTOTHIT -

void gotoxy(int x,int y);
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30€Ch X U Y ~ KOOPANHAThl OTHOCHTENIBHO aKTUBHOTO OKHa. ECiu Kakas-To M3 Ko-
OpAMHAT BBIXOAMUT 3d [paHulibl 001acTy, TO HHKAKOrO AEHCTBHA HE NPOMCXOINT,
OfHAKO olnbka Takke He PUKCHpPYEeTCA.

DyHKUMH

int wherex(),

it wherey()

BO3BpalLAOT KOOPAHHATE! X M Y TEKYILEro MonoxeHHs Kypeopa.

Hpyras nonesnas ¢pyHkums - clreol(). Ona oummaet cTpoky ¢ TeKyuiei nosu
LMK Kypcopa 1o NpaBoi rpasuubl okHa. OcobeHHo yno6HO ¢ ee MOMOILBIO OCBO
boxaate mecto nnd BBoza. IlpoToTnn HmeeT BHjL

voud clreol(void)

Cnenytomue Jise (yHKLMH YHHYTOXKAIOT CTPOKY, B KOTOPOH HAXOAUTCH Kyp-
COp, H BCTABJAIOT MycTyio cTPOKY. Pyrkuma delline() ¢ nporoTunom

void delline{vord),
YHHYTOXaeT CTPOKY, B KOTOPOil HaXOIMTCs Kypcop, @ Bce CTPOKH, HaxonsAune
Mol Heit, NofiHUMatoTcs BeepX. DyHKLMS

void insline (void),
BCTAaBJIAET MyCTYIO CTPOKY, @ Ta CTPOKA, B KOTOPOH HAXOJIMIICA Kypcop, H Te CT
KH,KOTOpBIe ObUIH HIDKE, OIYCKalTeA Ha OJIHY MO3MLIHIO.

@dyuKkuMY BBOAA/BRIBOAA, Takue, Kak printf(), He cBA3aHbBl C OKOHHBIM HH:
Tepdeiicom, nostomy B Borland C++ pononuurenbHO BkmoueHbl GyHKUHM BB

na/BelBONa, OpHEHTHpPOBaHHble Ha paboTy ¢ MCMoNb3oBaHHWeM OKOH. Tak
QYHKUMSAMU ABIAIOTCA:

cprnti{}) - opMATHPOBAHHEIA BEIBOA B dKIMBHOE OKHO,

cputs() - BLIBOA CTPORH B @aKTHBHOC OKIIO,
putch) - BEIROA CMMBOA2 B aKTHBHOC OKHO
getche()] - BBOA ¢ HMBOAQ K3 AKTHBHOI'O OKHA,
cgets() - BBOA ¢ IPOKH M1 aKTHBHOTO OKHA,
cscanf{) - ropMaTHpORANIIEIN BROA,

O yHkumMn paboTaloT MOYTH TaK ke, KaK COOTBETCTBYIOILME (YHKIY
printf(), gets(), puts(), 3a TeM HCK/IIOYEHHEM, YTO CBA3aHbl C AKTHBHBIM OKHOM
KpoMe Toro 3tu ¢yHKUMM He SABIAIOTCA NepeHanpabiisieMbiMH. OyHKIMA Cpu
He MEPEBOIMT KYpPCOp Ha HOBYIO CTpOKY, a (yHkums cprintf() e pasbusaer ¢
BOJ ..."\n" Ha "\n\r".

Mel npeanonaraeM, 4To ycTaHOBJIEH TEKYLIMIl BHACOPEKHM KOMITBIOTEPA,
TOpBIH MOYTH BCEria CnelyroLUHil: TeKCTOBbIH pexkum 25 cTpok X 80 crmBOOB
cTpoke. CyIluecTByeT HECKOJIBKO TEKCTOBLIX PEXMMOB. Y CTAHOBKOI MJIM 3aMEHO
TEKCTOBOIO pexuMa ynpaenset ¢yHkuus textmode() ¢ poToTHiiom

void textmode(int mode):
3llecb apryMeHT mode moxeT ObITh 0JHOI U3 CIE/YOIIMX BEJIHYMH:
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'_ﬂ-faxpoc Beawquna Peacum
"BW40 0 40 cuMBONOB X 25 CTpOK, 4YEpPHO-
benblit
C40 1 40 cMMBOJIOB X 25 CTpOK, LIBETOBOI
BW80 2 80 cumBonoB x 25 CTPOK, HYepHO-
Genwrit
C80 3 40 cMBOJIOB X 25 CTPOK, [BeTOBOH
MONO 7 80 cumMBOJIOB X 25 CTPOK, MOHOXPOM-
HBIi
LASTMODE -1 [Mpeasiryuii pexum
OBLT 10 3aMEHBI
C4350 64 EGA 80 x 43 VGA 80 x 50, 11BeToBOii

CospemveHHad TexHHKa B DONBIIMHCTBE CBOEM INpEITIONAraeT BO3MOXHOCTD BbI-
navM TekcTa B 1seTe. MoXHO onpeneMTh Kak LBeT TeKCTa, Tak W per ¢oHa. OnHa-
KO WCTIOJIb30BATh LIBET MOTYT TOJIBKO CIIeLHANbHBIE, CBA3aHHLIE ¢ OKOHHBIM MHTEp-
(eficom dyrkumu. Takue dyrkimg, Kak printf{), Ing s1oro He rpeHa3ZHAYCHBI.

Oyukuusa textcolor() M3MeHsieT LBET BBIZBAEMOro Tekcra. Ee ImpoTorun
HMEET BHI

void textcolor(int color),

AprymeHT color Moxet nmpuHUMark 3HaYeHus: ot 0 mo 15. Kaxnoe 3HaueHue
cooTBeTcTByeT cBoeMy uBeTy. Kpome Toro, B daiine CONIO.H omnpeneneHsl
MakpoChl, COOTBETCTBYIOLIHE 3THM 1BeTaM. OHH NMpueeleHbl HHxXe. Kpome Toro,
textcolor() nossonsieT nenare Teket MurawoumM (blink):

Maxpoc Koo

BLACK 0
BLUE 1
GREEN 2
CYAN 3
RED 4
MAGENTA 5
6
7
8
9

BROWN
LIGHTGREY
DARKGREY
LIGHTBLUE
LIGHTGREEN 10
LIGHTCYAN 11
LIGHTRED 12
LIGHTMAGENTA 13
YELLOW 14
WHITE 15
_BLINK 128
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HimeHeHMe 11BeTA TEKCTA OKa3blBacT BO3ACHCTBHE TOMBKO Ha BHOBH BHIBO-
IUMBII TekeT. TekceT, yxKe HaXoAIUMIACH Ha SKpaHe, CBOero 11BE€Ta He MCHSIeT.

JLns toro yroGeI COENATh TEeKCT MUTAIOIIMM, HAI0 ITPUMEHUTH MOOUTORYIO Orle-
panio "OR" x mmery u semuyHe BLINK. Hanpinvep, yToGbl  BHIBOIMTE TEKCT
KPaCHBIMM CHMBOJIAMU M TaK, YTOOB OHM MUIAIH, HCTIOMb3yeM BbI30B QyHKIMU

textcolor{ RED|BLINK);

Qyuxima textbackground() ucmomne3yercst U yCTAHOBKM LiBeTa (hoHA O[]
BHOBB BBIBOMMEIM TeKcToM. [TpotoTun stoif dyHkumy -

void textbackground(int color);

Tme BeJiMuMHa color MOXET IPUHUMATL 3HAYEHMSA OT HYJA JIO IIECTH, T. €. MC-
IOJIB3YIOTCS TOJIBKO TMEepBbie 7 1BETOB M3 MpHBE/IeHHOH BBIllE TaGIHLIBL.
Oyukums clrser() He TONBKO OYMILACT aKTHBHOC OKHO, HO M 3allONHSAET €ro
LIBETOM, 3aJaHHBIM B (yHKIMM background().
[MpuBeaeM npiMep MCTIONBLIOBAHMA HEKOTOPBIX M3 OMUCAHHBIX BBIIIE hyHKIMIL

#include <conio.h>

/* [lpumep 54, Mcnioas3aosanMe GYHKIGHIH paboTh € TEKCTOBHIM IKpaHOM */
main(void)

{

register int ctext, cback:

textmode(C80);

for (ctext=BLUE; ctext<=WHITE; ctext++)

for (cback=BLACK; cback<= LIGHTGRAY; cback++);

{
textccolor{ctext);

textbackground(cback);
cprntf{” TECT 7);

}

cpintf{™\n"):
}

textcolor (WHITE|BLINK):
textbackground( BLACK):
cprntf(" KOHEL TEKCTA *);
textmode(LASTMODE),
return(0);

}

Opranmzanmss BUIeOoNnaMsaTH, T. €. Y4acTKa MaMsTH, KOTOphlii oTobpaxaeTcs
Ha 3KpaHe B cIy4yac pabOTH C TEKCTOBBIM 3KpaHOM, BecbMa mpocta. KaxioMmy
CUMBOIY COOTBETCTBYIOT 2 Gaifra. B onHOM M3 HHMX XpaHMTCA KOO CMMBOIA, B
JipyroM ~ atpubyT cuMBoia. baitt arpubyra wmeer cienyromiit BUI:

7 6 5 4 3 2 1 0
B |® |© | |C |C |C |C
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rne CCCC - 4-OGuroBnlit JBOMYHEIL Koj 1seTa cumeona; OOO - 3-Guro-
BRI IBOMYHBIN Kof 1BeTa ¢oHa; B - npusHak muradus (I - MuraHue BKIOYe-
110, 0 - BBEIKIIOYEHO).

Tak kak g 1sera ¢oHa BeUIeeHo 3 OMTa, TO LBETOB MOXET OBITH TOJBKO
8§, a JuId 11BeTa CHMBOJIA, 3alaBacMolo YeTspbMsa OuTamu, - 16 1BeTOB.

Bornee Toro, Kak MB 3HaeM M3 ¢u3MKH, moboil 1BeT ¢dopMmupyeTCcs chellle-
nueM KpacHoro (R-red), seneroro (G-green) u romy6oro (B-blue) iBeroB.
B ©Gaiire arpuOyTa MBI MOXEM YKa3aTh, KakKoil OUT 3a KaKoil LIBeT OTBEYacT:

7 6 5 4 3 2 1 0
B (R |G |[B [C [R {G |B

IIpr atom 3-it OUT oTBeyaeT 3a SIPKOCTH 1iBeTa cuMBorna. Ecmi Mer Bymem
paccMaTpuBaTh 4 nocnentnux ura, To 0001 cooreerctyer LBeTy BLUE (1), B TO
ppems Kak 1001 coorsercryeT ety LIGHTBLUE (9).

CootsetctBenHo 0000 - uepnwiit 1ser (BLACK), 1111 - Gemsni imer
(WHITE).

OyHKIMSA, KOTOpast [103BOJIACT 331aBaTh aTpUOYT, MMEET NPOTOTUIL

void textattr(int newattr);

Ecimt MBI XOTUM 3a0ath arpulyT, COOTBETCTBYIOILIMII MHTAIOIEMY KPACHOMY
CUMBOIY Ha YepHOM ()OHe, 3TO MOXHO Clie/IaTh CICOYIOIIHUMHU crocobaMu:

textattr((BLACK<<4) + RED + BLINK);
HIH

textattr(0x84);

JIBouyHas 3anuch HecTHamuarepuyyoro yucna 0x84 umeer sug  10000100.
Cpashure ero ¢ Surami arpubyTa.

Oyukima  highvideo() ycTaHaRTMBAET TOBBIIIEHHYIO SIPKOCTH CHMBOJA,
lowvideo() - CTaHIapTHYIO SPKOCTh CHMBONA, normvideo() BOCCTaHABRIMBACT
cTaHapTHBIe aTpUOyTHI (Gelible CMMBOIIBI Ha YepHOM (hoHe 6e3 MUTaHMHSA).

DOynkims

void _setcursor type(int cursortype);

VCTAHARTHBAET pasMep Kypcopa, 3HAYeHM MapaMeTpa MoryT ObITh CIe/ Iy OIIHMIA:
NOCURSOR 0 xypcop He BMJIEH;

SOLIDCURSOR 1 Kypcop 3aHHMaeT Bce 3HAKOMeCTO;
NORMALCURSOR 2 Kypcop MMeeT HOPMAThHEH B

TMepemennass _wscroll  ympamiger IpokpyTkoit okHa. Ecmu mpucBouTs
_wscroll 3HayeHWe, paBHOE HYJIIO IIPOKPYTKA B OKHe OyfieT 3arperieHa, eCiii Xe
IIPUCBOMTS 3HAYCHME, PABHOE eIMHULIe, TO TIPOKPYTKA OyIeT paspeliieHa.

B Gubmoreke npeaycMOTpeHBl (YHKIIHH, MO3BOJITIONIME COXPAHSATh, BOC-
CTAaHARIMBATh M IEpPeMellarh CONECPXMMOE YacTH 3KpaHa. DTHMH (QYHKIMIMH
ARISIOTCH COOTBETCTBCHHO

int gettext(int left, int top, int right, int bottom, void * destin);

int puttext(int lefl, int top, int right, int bottom, void * source);
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int movetext(int left, int top, int right, int bottom, int destlef}, int desttop);

OBnacte 3KkpaHa 3aj1aeTcsl KOOPAWHATAMM JIEBOTO BEPXHETO U IPaBOTO HIDK
HETO YIVIOB, OO/IacTh MAMSITH, B KOTOpPYIO (M3 KOTOPOIL) NMepeHOCHTCS YacTh BY
NieonaMsaTH, 3afaeTcsl ykasaresaMu destin U source. B ¢yukumm movetext() x
TIOCJIEIHMX apryMEHTA YKA3bIBAlOT Ha KOODIMHATH BepXHero JIEBOIo YIiia HO
pacrioioxeHus ofJiacT 3KpaHa.

Tak kak U1 KaXx/10ro CMMBOIa B BHICOAMSTH oTBomMTCes 2 Gaifra, To mpH
XpaHeHWH y4YacTKa 3KpaHa HaJlo IpeIyCMOoTpeTh Oydep cOOTBETCTBYIONIEIO painmepa.,

#include <conio.h>

/* Tlpumep 55. Ucnonsaopanue gettext(), puttext() */

main(void)

!

char buflfer[288],i;
char str{]="This is a string ! ";
textbackground( BLACK);
clrser();
window(5,5,20,10);
textattr{((GREEN<<4)+RED);
clrser();
cputs("\n Hello, World \n\n\r");
textattr((GREEN<<4)+RED+BLINK);
cputs("Press any key... );
getch();
window(1,1,80,25);
gettext(4, 4, 21, 11, buffer);
textbackground(BLUE);
textcolor(WHITE);
for(i=1;i<23;i++) {

gotoxy(1, i);

cputs(str); cputs(str); cputs(str); cputs(str);

getch();

puttext(24, 5, 41,12, buffer);
getch();

for{i=1;1<5;1++)
movetext(22,4,32,8,10%,17);
getch();

normvideo();

return (;

}

IlepemenHan directvideo yriparisger TeM, KAK BBITOJHSETCH BBIBOJ Ha KOH-
COJIb: HEelOCPENCTBCHHO B ONEpaTHBHYI IMaMATh Auciuies (directvideo=1) mmbo
Hanparsiercst Tyna Yepe3 BbizoB BIOS (directvideo=0). Ilo ymomyaHmio 3Hay
HUe directvideo=1. PabGora HemocpencTBeHHO € MAMATHI0 AUCIUIES. YCKOpS
BBOJI, HO Jijig 3Toro Tpebyetcss 100 %-Has coBMecTunmocTs MammHel ¢ IBM PC.
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peeoll 4yepes BIOS paboraer MeieHHee, HO MOXHO OBITh YBEPEHHBIM, YTO
nporpaMma Oyner paborars Ha moboM IBM-coBMecTHMOM KOMITBIOTEDE.

BBEAEHME B rPA®UKY BORLAND C++

Bropoii pexinM, KOTOPBIII MOXET ycTaHaRIMBaThes Ha 3kpate [BM-coBmec-
TUMOIO KOMIIBIOTEpa, - rpaguyeckuii pexuM. MBI mpenronaraemM, YyTo Ha Ba-
nreM KOMITBIOTEpe YCTaHORIEH OJMH U3 rpadMyecKMX ajallTepoB M MOHMTOD,
COOTBETCTBYIOLLMI 3TOMY amanTepy. YIparleHWe 3KpaHOM B rpacdiyecKOM pe-
wiMe TIPOM3BOIWTCS ¢ MOMOIbI0 Habopa (PpyHKUMIL, IIPOTOTUTIE KOTOPBIX HAXO-
narest B 3aronoBoyHoM ¢aitie GRAPHICS.H. Tam xe oObsRiIeHB KOHCTAHTHI U
vakpocbl. Qaitt GRAPHICS.H pormken ©bITh MOIKIIOYCH C IMOMOIIBI0 OHPEK-
muBbl #include mpernpolieccopa si3bika C KO BceM  MOIYIISIM, WCIIONB3YIOIIMM
rpahMIecKHe MOANpOorpaMMbL.

Tax xe Kak ¥ B TEKCTOBOM pexiMe, Bce rpadrieckue GYHKIIHH ONEPHPYIOT
okHamU. B Tepymunonorii Borland C++ okHo HaspiBaercs viewport. Otmryue
rpa)IECKON0 OKHa OT TEKCTOBOIO COCTOMT B TOM, 9YTO JIeBbI BepXHUH yroi
okna uneer koopauHatel (0, 0) a e (1, 1). [To ymomganuio rpaduieckoe okHO
3aHHMaeT BeCh 3KpaH.

[Ipexne yem MCMoONB30BaTh Ipadudeckue (QYHKIIMH, HEOOXOOHMMO YCTaHO-
BUTH BUJcoaanTep B rpaduyeckuii pexum. g ycTaHOBKM (MHULIMATHIAITHIN)
Bi/Jeoananrepa cayxur ¢pyHkims initgraph(). Ee npororum -

void far initgraph(int far *driver, int far *mode, char far *path);

B cocraB rpaduyeckoro Iakera  BXOOMT  3aroNoBOYHBIA  ¢haitt
GRAPHICS.H, ©ubauoreynsii ¢aitn GRAPHICS.LIB, apaiisepbr rpadguue-
ckux yerpoiicts (*.BGl) u cunmBonsnbie mpudtsr (*.CHR).

Oyukuua initgraph() cyuTHBaeT B MaMATh COOTBETCTRYIONIHMIL [paiisep,
VCTaHARIUBAET BUACOPEXHM, COOTBETCTBYIOIHMIT apryMeHTy mode, U ollpejeiiaeT
MapiIpyT K OUPEKTOPHMH, B KOTOpOM HAaXOOWTCH COOTBETCTBYION[WIA ApaiiBep
*.BGI. Ecau MaplupyT He yKasaH, TO Ipeioyaraetcs, YTo 3ToT ¢ailt pacrosio-
XCH B TEKYILEH JUPeKTOPHUU.

3aro10BOYHEIH (aill onpelie/IeT MaKpoCkl, COOTBETCTBYIOI[UE JipaiiBepaM:

DETECT 0 ABTOMATHYECKAs. YCTAHOBKA pEeXHMa Hau-
Bomeinero rpaguiecKoro papenieHus
CGA

MCGA

EGA

EGA64

EGAMONO

IBM8514
"HERCMONO

ATT400

el e R e
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VGA
PC3270

CURRENT DRIVER

[1pu wcnonp3zobanuu initgraph() MoxHo ykasath WIM KOHKpeTHBIH Opaiisep
WK 380aTh aBTOMaTH4YECKOE OIIPEACIICHHE {I[ETEI{TH]}OB&HHE:) THNIa BHIcoanan
Tepa W BbIOOpa COOTBETCTBYHOIIErO ApailBepa Ye BO BPEMS BBITIOJIHEHHA NP
rpamMmel (Makpoc DETECT). 3to nosBonfer nepeHocHTh ©e3 M3MeEHEHMA Tp

9
10
-1

rpaMMbl Ha KOMITBEHOTEPLI € APYTHMH BHOCOAJANnTepaMH.
3naueHue mode AOHKHO ObITH ONHUM U3 NEPEYHCIIEHHBIX HIDKE:

Hpatieep Inaverue Pazpewenue | lMarumpa Konuy empanuy
CGACO 0 320x200 0 1
CGACI 1 320x200 1 1
CGAC2 2 320x200 2 1
CGAC3 3 320x200 3 1
CGAHI 4 640x200 1
MCGACO 0 320x200 0 1
MCGACI] 1 320x200 1 1
MCGAC2 2 320x200 2 1
MCGAC3 3 320x200 3 1
MCGAMED 4 640x200 1
MCGAHI 5 640x480 1
EGALO 0 640x200 16 1BeTOR 4
EGAHI 1 640x350 16 ueeror 2
EGA64LO 0 640x200 16 npetor 1
EGA64HI 1 640x350 4 usera 1
EGAMONOHI 0 640x350 | 4
HERCMONOHI 0 720x348 2
ATT400C0 0 320x200 0 1
ATT400C1 1 320x200 1 1
ATT400C2 2 320x200 2 1
ATT400C3 3 320x200 3 1
ATT400MED 4 640x200 1
ATT400HI 5 640x400 1
VGALO 0 640x200 16 1eeToB 4
VGAMED 1 640x350 16 1petor 2
VGAHI 2 640x480 16 uretor 1
PC3270HI 0 720x350 1
IBM8514L.0O 0 640x480 256 usctoB
IBM8514HI 1 1024x768 256 upertoB

Yro6bl BEIITH W3 TpadUUECKOro pexuma W BEpHYTbCA B TEKCTOBBIH pexHM,

HeoOxoaMMO HCTONB30BaTh PYHKLUMH

154




o _____ BeedeHue e A3uik C i}

vold far closegraph(vord]

H
vold far restorec rimode{vond)

@ynkuma closegraph() ucnonssyercs, ecnu nporpamma paisiie € et pabo-
TaTh B TEKCTOBOM pexHMMe JTa (YHKLMS OCBOOOMKAAET NMamsiTh, HCHONB3YEMYHD
rpaHYCCKHMH QyHK AMH. H YCTaHaBJIMBACT TCKCTOBLIH PEXHUM, KOTOpBI Obl
no BbizoBa ¢yHkuMu initgraph(). Ecnu nporpamma 3aBepuuaer paboTy, TO MOXKHO
HCTIONB30BaTh (DYHKUMIO restorecrtmode(), koTopas ycTanaBauBaeT BHACOafanTep
B TEKCTOBBI PpEXHUM, KOTOpBIH NpPEAUECTBOBall NEPBOMY BbI30OBY (DYHKIMH
initgraph().

Tun rpaduueckoro Buaeoanantepa, KOTOPBIH YCTAaHOBNEH B BalleM KoM-
NLIOTEPE, ONPeJeNSeT, KAKOE KOJMYECTBO IBETOB M KaKHe 1iBeTa MoryT OblTh HC-
no/ib3oBaHbl B rpaguueckoM pexume. Hanbonbmas pasHula CyLIECTBYET MEXIY
ananrepami CGA 1 EGA. KonnuecTso UBETOB NPUBENEHO B npeblayieit Tabnuue.

Buneoanantep CGA umeet 4 uBeta B naiutpe u 4 nanuTphl. 3710 3HA4YHT, 4TO
Ha SKPaHe oIHOBpeMeHHo MoxeT ObITk 4 pasHelX Lsera. LBeta Hymepytotes ot 0
no 3. [Nanutpel Takke Hymepyrores ot 0 no 3. Urobbl BEIOpaTh manuTpy, ycTaHo-
eute pexxuM CGACx, roe x - Homep manutpel. LlBet ¢ Homepom 0 Bcerna coBna-
AaeT ¢ uBetoM ¢ona. B xauecrse uBera ¢oHa MoryT HCnonb3oBatkes 16 1peToB ¢
HomepaMu ot 0 o 15. CooTBeTcTBHE LUBETA H HOMEpa floKaszaHo B Tabhuue, npu-
ponumoit Hwxke. B pexxume CGAHI MoxeT OBITE TOJIBKO [Ba LBeTa, OOMH U3 KO-
TOPBIX 4YepHbIi LBeT (oua. /1A 1BETOB, TaK KE KaK B TEKCTOBOM PEKHME, onpe-
JiefIeHBl MaKpOoCkl, MPUBENEHHbIE B TabnHLe.

B pexume EGA ogHOBpeMEHHO MOI'YT HenoJib3oBaTbesi 16 1BeToB U3 64 upe-
TOB, NPHYEM KaXJBIH M3 3/IEMEHTOB MAJUTPhl MoxeT ObITh 3a1aH NMonb3oBaTeNeM.
ITanurpa EGA no ymonuanuo cootserctByeT upetaM CGA, onHako B daiine
GRAPHICS.H onpepnenelsl KOHCTaHTBI, KOTOPLIE COAEPHAT COOTBETCTBYHOLLME
LBeTaM annapatHele 3HaueHud. [lpuBenem Tabmuiy

(04 EGA/VGA

BLACK 0 EGA BLACK 0
BLUE 1 EGA BLUE I
GREEN 2 EGA_GREEN 2
CYAN 3 EGA_CYAN 3
RED 4 EGA_RED 4
MAGENTA 5 EGA MAGENTA 5
BROWN 6 EGA LIGHTGRAY 7
LIGHTGRAY 7 EGA BROWN 20
DARKGRAY 8 EGA DARKGRAY 56
LIGHTBLUE 9 EGA LIGHTBLUE 57
LIGHTGREEN 10 EGA LIGHTGREEN 58
LIGHTCYAN ¥ EGA LIGHTCYAN 59
LIGHTRED 12 EGA LIGHTRED 60
LIGHTMAGENTA |13 EGA LIGHTMAGENTA 61

155



A% Havaneheii kype C u C++

14
15

YELLOW EGA YLILOW 62
WHITE EGA WHITLE 63

Urto kacaercsi 1peToB, To apaiiBep VGA paboraer GakTHUeCKkH Tak XKe. Kak i
npaiiBep EGA, Tonbko uMeeT OoJiee BRICOKOE pazpeiieHHE.
YcraHoBka 1BeTa hoHa NPOH3BOAMTCS (GyHKUMER

void far sctbkcoloi(int color),
a W3MeHeHHe NaMTpel - QyHKLMEH

void lar setpaletie{int index, mnt color).
npuyYeM 31a QyHKUHA HenpuMeHuMa Ui Buzeoanantepa CGA 3a WCKOueHMHe
usera (hona, KOTOPbIH Beerga HMeeT index, paBHbIi HYIHHO.

HanomuuM, 4To rpadM4yecKHil skpaH npejcrabliser coboil MacCHB nUKceleH
Kaxnelii nuKkcelib COOTBETCTBYET OOHOM TOYKE Ha 3KpaHe U MOXET WMETh CBO

LBeT. YCTaHOBHTH LIBET NHKCEJISA B TOYKE 3KpaHa ¢ KoopauHaTaMHt (X, y) MOXHO
MOMOUIBIO (PYHKIIMH

void far putpixel{int x, it y, int color),

OcHoBHbIMK "pucytowmmu” GyHkumMaMu senArotesa line() u circle(). Ux mp
TOTHUITBI -

void far hine(int x int y, mt x1, int y1).

void lar circlefinl x, int y int radius);

QOyukuus line() 4epTHT Ha IKpaHe NPAMYI0 JIMHHIO OT TOYKH C KOOPAWHATAM
(X, y¥) 10 To4KH ¢ KoopaHHaTaMHi (X1, y1) TeKylmMM nBeToM.

@yukums circle() pucyer Ha 3KpaHe OKPYKHOCTb C LUEHTPOM B TOYKE ¢ KO-
opaMHaTamu (X, ¥) U paauycom radius (eAMHHLIA H3MEPEHHs ~ MHKCENb) TaKkxke Te-
KymuM usetoM. [lo yMmonuanuio Tekywuinii user ycranasnusaetcs WHITE. Hs3-
MEHMTBL TEKYLIMH 1BeT, T. €. 1IBET, KOTOPLIM PHCYIOTCA NUHUHM, MOXKHO 0OpaTuB-
lKes K GyHKUKH setcolor() ¢ nporoTunom

void far sctcolor{int color),
K gpyrum "pucyromum” GyHKUHSM OTHOCATCA

arc() PHCYCT AVTY OKPYAHOCTH,
drawpoly(} PHCYET KOHTY]D MIIOFOYIOALHHKA,
ellipse(} PHCYET 3AAMHC;
linerel(} PHCYET AMHIIO U3 TeKYHeH TOYKH B TOUKY,

SAAABACMYIO OTHOCHTEABLHEIM PACCTOSHHEM,
lincto(} pPHCYeT AHHWIO H3 TCRYILCH TOYKH B TOYKY € KooppmrHaTavu (X, y)
movelof) HepevelaeT TeKYLyo [09kY B TOUKY C KOOPARHATAMH (X, Y).
rectangle() PHCYET IPSIMOYTOABHUK,
sctaspectiatio{) uavenserT KoxphOUIUenT cXaThsl, YCTANOBACINLIN MO YVOAYAIIHIO,
sethnestyle() YCTAHABAHBAET INHPHITY H CTHAR AHHHN.

B kauectBe npumepa oNMUCaHHA MMPOTOTUNA MPUBEOEM NPOTOTUIT (DYHKLHH
rectangle()

void tar rectangle(int left,int top. inl nght ml bottom),
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Jlns 3akpalivBaHus (3alIOMHEHHA) 3aMKHYTOTO KOHTYPA CITYXHT (QYHKIIMS
floodfill(), xoTopas 3akpamMBaeT 0ONACTh 3alaHHBEIM LBETOM IO 3aJaHHOMY
nrabnouy. Ee nporotum -

void far floodfill(int x,int y, int bordecolor);
rie X M 7 - KOOpAMHATBI TOYKHM BHYTPU KOHTypa, bordecolor - LBET KOHTypa.
[IseT ¥ mAabiOH 3anoJHEHKS yeTaHaRIMBaKTCs DYHKINE

void far setfillstyle(int pattern,int color);

Bun maboHa 3akpalllMBaHMS M COOTBETCTBYIOIIME eMy Makpoc U 3HaYyeHUe
(pattern) IPHBEIECHBI HIDKE:

Makpoc 3navenue | Bud waoiona

EMPTY_FILL 0 3anonHeHHe LBeTOM (oHA

SOLD_FILL 1 CrriomHoe 3a1aHHBIM 1[BETOM

LINE_FILL 2 JIuHMsIMH

[STLASH_FILL 3 Kockimu muHusyu /f/

SLASH_FILL 4 SpKUMH KOCBIMH IUHUAMU [/

BKSLASH_FILL 5 OO6paTHBIMM KOCBIMK JTMHUAMHK \\

LTBKSLASH_FILL 6 SIpkimu oOpaTHEIMM KOCEIMH IUHHAMM \\

HATCH_FILL 7 Ceemiast HITPMXOBKA CETKOM

XHATCH_FILL 8 KpectoobpasHas urrpuxoBka

INTERLEAVE_FILL |9 [lepexkpecTHas ITPHXOBKA

WIDE _DOT FILL 10 3anoHeHUe peaKiiMK TOYKAMU

CLOSE_DOT_FILL 11 3arnonHeHHe YacTHIMH TOYKaMH

USER_FILL 12 HlabnoH  3anonHeHMs, oOlpexeseMblii
10:1b30BATE e M

EcTb Tarke Habop ¢dyHKImil, KOTOpbie YEPTST KOHTYP M 3aKpailuBaioT 00-
N1acTh BHYTPH KOHTYpa:
bar() - 3anonHeHHBIH NMPAMOYTOIEHHE,

bar3d() - 3amonHeHHH#H cTOnOHK,

fillelipse() - 3anoMHeHHHIH 2JTHIIC,

fillpoly() - 3anonHeHHHI MHOIOYTONMBHHK,
pieslice() - 3anoJHEHHRIH CeXTOP KPyTa,

sector() - 3aInoMIHeHHHH IMITTHYECKHI ceKTop.

[TporoTvns! 3THX (PYHKLMIA, KX NPUMEHEHHE M OCOGEHHOCTH MCMONb3OBa-
Hitst MOXHO nocMoTpers ¢ nomoisio HELP-cuctemir obonouku Borland C++.

[MepeyucauM ele HeKoTophle (hyHKIIMK rpadideckoii OMOIMOTEKH CUCTEMEL
Borland C++:

setfillpattern() - 3a7aeT WaGnoH onpejenseMuil NOILIOBATENEM;
getfillpatern() - BosBpallaeT THIT MabIOHa 3aITOMHEHHA;
getfillsetting(} - BosBpallideT HHGOPMALIHIO O WablIOHe H 1[BeTe IATOTHEHMA;
getlinesetting() - uo3spaltliaeT HHGOPMALIMIO O TeKYLIEM CTHIE, TOMIIMHE

W L(BeTE JIMHHH;
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getpixel() - coobljaeT o LBeTe MUKCens B TOUKe (X, ¥).

B Hayane MBI yIIOMAHYIH O rpadiYecKMX OKHaX, HO IIPeATIONOXILTH,
OKHO COBMNAagacT co BceM 3KkpaHoM, Coazars rpadueckoe OKHO MOXHO KCIIONE
3ys QyHKumio setviewport(). Ee npototum -

void far setviewport(int left, int top, int right, int bottom, int flag);

napaMeTptl left, top, right u bottom 3amar0T MecTornoNoXeHUe W pasMep OKHa
abCOMIOTHREIX KOOpJIMHATAX, T. €. KoOpAMHarax akpaHa. Ilapamerp flag ycrana
BIMBacT pEXUM BbIXOa 3a rpaHuily okHa. Ecim flag He HyneBoif, To npo
UCXOJWT aBTOMAaTHYECKOC MpepbIBaHIE BBUIAYM ITPH BBIXOAC 38 IPaHMILY ©
B cmyuae, korna flag paBeH HYNH, MOXET [IPOMCXOIUTH BEIBOJ 3& I'DaHU
okHa. M B ToM ¥ B gpyroMm ciyyae oimubka He GUKCHpYeTCs.

st pabotsl ¢ 3KpaHOM, OKHAMH M obpasaMu (image) ciyXaT CIIemyoLr
byHKLMMI:

cleardevice() - OYMILAET AKTHBHYIO CTPAHMILY;

setactivepage() - YCTAHARTHBAET HOMED AKTHBHON CTPAHWIIEE

setvisualpage() - yCTaHaRTHBAE€T HOMED BWIMMOM CTpaHMI(H;

clearviewport() - o4MlllaeT AKTHBHOE OKHO;

getviewsetting() - BosBpalaeT HHQpopMalHio 00 aKTHBHOM OKHe;

getimage() - JanMceBaeT 00pa3 B 3aJaHHEIH YYACTOK IAMATH;

imagesize() - onpegenser B DaiTax paiMep naMaTH. TpeDyeMHH A XpaHeHHd
- HHpopMaLIMH © NPAMOYTOTEHOM 00MacTH IKpaHa;

putimage() - MOMElIiaeT Ha 3KpaHe paHee 3aNMcaHHEH B maMATE ofpa3.

Qynximsa cleardevice() ounuiaer Bech 3KpaH, YCTaHARTUBACT TEKYINEH TOY
KOIi NeBhbIif BepXHMif yron 3KpaHa, HO OCTARISET HEM3MEHHBIMM BCC YCTAHOB
rpadpugeckoro sKpaHa: CTIWIb JIMHUY, TeKYIIWIH LBeT U T. 1.

Oyukia clearviewport() ouui@eT TeKyllee OKHO W YCTAHARIMBAET TEKY
LEYI0 TOYKY B JIEBLII BepXHHMII YyTOI OKHA.

B 3apMcHMOCTHM OT THMA BHIEOANANTepa W YCTAHORICHHOINO BHIEO
cUCTEMa MOXEeT MMETh OT OfHO#M N0 YeThipex OydepHEIX cTpaHUIl. Komye
CTpaHHll ObLIO YKa3aHO BBIE B Tabnuile BugeopexumoB. Kaxmasa M3 crpa
MOXeT OLITh YKasaHa KaK aKTHBHas, B KOTOPYH NPOMCXOIUT BBIBOJ, U BU3Yalb
Has (BUIMMas), KoTopasl oTobpaxaercss Ha 3KpaHe. Ecil OHM COBHAJaloT,
KaXIplit BRIBOX ©OyIeT TYT Xe oroOpaxarscs Ha 3kpaHe. Ilo yMomyaHMio ak
THBHASA U BU3yaTbHAas CTPAHMLILI COBIANAIOT.

Jlnst co3paHust ABIDKEHUS 0Opasa Mo 3aJaHHOMY HIADNOHY Ha 9KpaHe CITyXKaT
dbyuxiu  getimage(), imagesize() u putimage(): ¢ mnomoupw GyH
getimage() B3siTh YacTh BKpaHHOINO oOpaza, BbI3BaTh imagesize() Ui orpeelie-
HHS pa3Mepa MaMsaTH, HeoOXOOUMOH Juis XpaHeHUs 3Toro obpasa, a 3aTeM Bep-
HYTb €r0 Ha 3KpaH B JMOOYI XKEJAaeMylo IO3ULMIO € MOMOLIBID ¢hYHKIHH
putimage().

Hakownell, U1 ocyllecTBICHHSI BHBONA TEKCTa B IpadYecKoM pexXiMe Ha
9KpaH MCIONb3YIoTCA QYHKIINU

outtext() - BHIBOJIHT CTPOKY Ha 3KPaH ¢ TeKVIleH NMo3HImH;

outtextxy() - BHIBOJIMT CTPOKY Ha 5KPaH C 3aaHHOM MO3U1[UH;
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settextjustify() - ycTaHaRTMBAET PEXMM BRIDABHMBAHHSA TEKCTA;

setusercharsize() - ycTaHaRTHBaeT WIPUQPT, CTWIE H KOIGPHLIMEHT YBETTHYEHUA TEKCTE;
textheight() - BO3BpallldeT BHICOTY CTPOKH B NMUKCEJIAX;

lextwith() ~ BO3BpalllaeT NHPUHY CTPOKH B ITHKCEAX.

Bo Bpemst pabGoTsl nporpaMMEl MOIYT BO3HHUKATH OIMMOKM IPU BBITTOIHCHWH
rpaddeckux onepaiif. Hanpumep, ykazaH HeflonycTMMBIA TN BuIcoaman-
1epa Jlnst obpabotkil onMboK, 4ToOL M3beXarh aBapUIHONO IIpeKpalleHusT pa-
H0TH IIpOrpaMMbl, CIyXatr QYHKUNYU

graphresult() - Bo3ppalifaeT KO OIuHOKH BHINIOMHEHHA A8 nociefHel rpadtieckKoi

OTiepaLMK;
grapherrormsg() - Bo3BpallaeT CTPOKY ¢ coobllieHHeM 00 onrHbKe 1o 3aTaHHOMY KOy
OLUHOKH.

Ecam ommbka npousolia npy Be3oBe rpadirueckoit 6ubivoreynoil $hyHk-
iy (HampuMep, He 3amaH mpudT, 3anpomeHHbI dyHKIMel settextstyle())
yCTAHABTUBaeTCsL BHYTpeHHMIT ko omubky. Oyuxuus graphresult() Bozsparur
Kol OIIHMOKY, a BEI3oB ¢yHKuMK grapherrormsg(graphresult()) BblIacT coobuie-
nue o0 omubke. [NpupegeM dparMeHT mporpaMMbl, HUCTIONB3YIOLICH peKoMeH-
JAyeMBLf cnocod MHULMAIU3auK rpaduieckoro pexuma:

{

/* 3arpoc aBToOIpeneieHU MAKCHMATEHO BO3MOXHOTO
pexaiMa paboTH BHeoanarrepa*/

int driver = DETECT, gmode, errorcode;

/* vHMUMaTH3a1HA rpaduku */

initgraph(&graphdriver,&gmode,™);

/* nonyyeHMe pe3yIIsTarda HHHIIHATH3AIMH */

errorcode = graphresult();

if{errorcode != grOk) /* ecau npom3onria onrHoKa */

{
printf{"Oumbka: %s\n",grapherrormsg(errorcode));
printf{"Lng ocTaHoBa HAKMMTE JOOVI0 KIaBHun\n");
getch();
exit(1); /* saBepieHye pabOTHl NMPOTPAMME */

}

IMpuBeneM Takke HEKOTOpBIE IPUMEpH KONOB M coobuieHuii 06 onrmMbKax
BEITIOTHEHUS rpaduyeckuX orepalivii.

Koo Maxpoc Coolujenue 06 otuulbie
0 grOK No error
1 grNolnitGraph BGI graphics not installed (use
initgraph)
5 griNoLoadMem Not enoph memory to load driver

TpuBegeM mnprMep MporpaMMbl, UCTIONB3YIOLIEi rpaduiyecKyio GHOIMOTEKY
Borland C++:
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#include <graphics.h>
#include <conio.h>
#include <stdlib.h>
#include <stdio.h>
/* Ilpumep 56. */
/* Mcnoneaopanue rpadmueckix dynkapii BORLAND C++ */
main(void)
{
int driver,mode,errorcode;
register int i;
driver=DETECT;
initgraph(&dnver,&mode,"");
errorcode = graphresult();
if(errorcode != grOk) /* ecnu npousouria ommbka */
{
printf{" Ourmnbka: %s\n",grapherrormsg(errorcode));
printf{"dng ocTaHoBa HaxdMuTe 00y Kiapuun\n");
getch();
exit(1); /* saBepuieHue paboThl NporpaMMu */

}

rectangle(0,0,639,349);
setcolor(RED);

line(0,0,639,349); line(0,349,639,0);
setfillstyle(5, GREEN);
bar(30,50,300,300):
setviewport(100,100.200,200,1);
getch();
clearviewport();
for(i=3;i<83;i+=3) circle(30,50.1);
getch(); restorecrtmode():
return 0,

}

Eme omming mpuMepoM ucnonbioBaHua rpacdimueckoil GHOMMOTEKH SIRMSE
rpuMep noctpoeHust rpadika dyHkinm. Mbl paceMOTpUM — IIpIMEp TOCTPOE
rpaduxa Pynxkiniu R = sin (Co); B nceslonoIsapHbIX KoopauHaTax X = R sin (
y = R cos(Bg);

3aeck A, B, C - uenoyucieHHbe 3HAYCHMS.

B cayyae A = B =1 Mbl noydM rpadHK B [IOJAPHEIX KOOPAUHATAX.

Bribupas pasmmunbie sHageHust A, B, u C Mel OyaeM nony4arh pasimy
“3aMevarelbHbiCc KapTHHKW . '

/* Tlpumep 57. 3aMeyaTenbHEIE KAPTHHKH */
/* T'padMK B ICEBIONOIAPHBIX KOOpAWHATAX */
#include<iostream.h>

#include<math.h>

#include<stdlib.h>

#include<conio.h>

#include<graphics.h>
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#define PI 3.141593

void main{void) {
int A, B, C. M:
double step=0.01:
mt x, v, 1:

M=100, /* MaciuTabupyrouiyit MHOXWTCAb */
printf(" Beeanre uesisie yncma\nA = "),
scanf("%d" . &A);
printf("B = ");
scanf(*%cd” ,&B);
printf("C = ");
scanf(*%d”,&C);
it gd=DETECT ,gm; /¥ Mavumanusauis rpaduka */
initgraph(&gd &gm,™);
setbkeolor{ BLUE),
cleardevice():
setcolor(YELLOW);
sctlinestyle(SOLID_LINE.O.NORM_WIDTH);

/* INoctpoenue rpacduka */
moveto(320,160);
for (double fi=0;fi<2*PL.fi+=step){
r=M*sin{C*fi);
x=320+r*sin(A*f1);
y=160+r*cos(B*fi);
hineto(x,y);

getehy).
closegraph();

Ene onunx npumep - ucrnionb3opaHue GyHKUMI, paboTaloluX ¢ NaTHTpaM.

/= Ipumep 38. Okpyxuocth. Pabora ¢ manurpamu */
#include<graphics.h>
#inclide<conio.h>
#include<stdio.h>
#include<dos.h>
void main(void) {
int gd=DETECT,gm;
initgraph(&gd.&gm,"FA\BC3I\\BGI"™);
struct palettetype save.palette;
getpalette{&save);
getpalettc(&palette);
for(int 1=0;i1<10;1++) |
setfillstyle(SOLID_FILL.6+1),
seteolor(b+1);
fillellipse(getmaxx()/2,getmaxy()/2.(10-1)*10,{10-1)*10);

)
while('kbhit()) {
mnt temp=palctte.colors[6];
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forfmt 1 - 7a<ib 1+ +) /4 st palelie
palelte colors[i-1] = paletle coloshi]

patelle colors[15) =lemp,

selalipaletic(&paletice)

delay(100)

}
gelch(};

closegraph()

Kak npaeuno, B coctae cuctemel Borland C++ BXonsat npuMepsl Hcnon
BaHHA BO3MOXKHOCTEH CUCTEMBI, B TOM HYHCIIE rpa(UyeckHX BO3MOXKHOCTER.
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3 A3bik C++

C++ - A3blK OB BEKTHO-OPHMEHTUPOBAHHOTO NMPOrPAMMHUPOBAHMS

Azpik C++ siBRgercs HaacTpoiikoii naa assikoM C. M ecnu siabik C ynobeu ans
HalMCAHWA MaJIbIX 11 CPE[HHX [10 pa3sMepaM HPOIpaMM, 10 Bce NMpenMyIilecTsa
sisbika C++ nposBstorcs Ha bonblliuX nporpaMmax u npoekiax. Konetuno, B pam-
KaX 31O KHWIH HaM He yOacTes paccMoipeib Oonbuive nporpammbl, MHOMHE
npYMEPbl HCnonb3loBanus BozMmoxHoctel C++ Bynyt monensHpIMu, MajieHbKas!
nporpamma Ha s3bike C oyt BCeraa Kopoue, yeM Ha asbike C++, ofjHaKo Ha Ha-
YaNBHOM 3Tane Hano NPUMEHATb A3bIK CH+ npu peuennn Hebonbuivx 3aiau.

[pexne yeM nepeiitu K neranbHomy usyyenuro Borland C++ Baxno nosua-
KOMHTBCSI C OCHOBHBIMM TNOHATHAMH 0OBEKTHO-OPHEHTUPOBAHHOIO TPOTpaMMHu-
poBanuA. TloaToMy pasiee npetr KpaTkuit o630p oCHOBHBIX 0COBEHHOCTEH si3biKa
C++ Kak s13b1Ka 00LEKTHO-OPHERTHPOBAHHOIO NPOrpaMMHUPOBaH KA.

YTO TAKOE OB bEKTHO-OPUEHTHPOBAHHOE NMPOIPAMMUPOBAHUE

OOBbeKTHO-OPHEHTHPOBAHHOE NporpaMMKPOBAHME - 3TO HOBHIA cnocob noa-
xofla K [porpamMmMupoBanuto. Takoe MporpaMMUpPOBAHWE, B3SB Ny4dLIHE YEpThbl
CTPYKTYPHOro NporpaMMHpPOBaHusl, JIONOJHAET €r0 HOBBLIMH HIEAMH, KOTOpbIE
NEPEBOJAT B HOBOE KAYECTBO NOAXOM K CO3JIaHHMIO NporpamMm.

Haubonee BaxxHo€ MOHATHE A3bIKOB O0BEKTHO-OPMEHTHPOBAHHOIO HPOTPaM-
MHpOBaHMsl - 3To NMoHATHe obbekTa (object). OOLEKT - 3T0 Noruveckas eHHuLA,
KOTopas COLEpXHT pannbie ¥ npasuia (Metonbl) obpaboTku 3Tux nanHbIX. B
a3b1ke C++ B KavecTpe TAKHX NpaBui oOpaboTky BelCTYNaT QYHKUKY, 1. €. 06b-
ekt B Borland C++ obbvenmusier B cebe nannble W QyHkunn, obpabaThiBaronme
3TW JlaHHBie. BHYTps 06bekTa paHHbie W (yHKUMU MOryT OBITh YacTHBIMM (1pH-
BaTHBIMM, private), 3awmmeHHeMy (protected) w obumu (public). Moxno cka-
3aTh, YTO OOBEKT - 3T0 NE€pPEMEHHas olpenesieHHoro nons3opartenem Tuna. O0b-
€KTHO-OPHEHTHPOBAHHbBIE A3bIKH 00NAaNaloT YeThIPbMA BAXHEHIMMKY XapaKTepu-
CTHKaMW: MHkancyasumeit  (encapsulation). HacnepoBanueM  (inharitance),
nonumoppusmom (polymorphism) 1 aberpaxkumeil Tunos (abstraction).

[TousTue HHKAINCYNAUKHK O3HayaeT, 4yTO B KayeCTBe €IMHHLIE LENOro pac-
CMaTpUBAETCA ODBEAMHEHHE HEKOTOPOH Ipyniibl AaHHBIX W HEKOTOPOil rpynibl
(pyHknmii. CpoiicTBa oObLEKTOB XpaHATCA B CTPYKTYpPax HAHHBIX, HANOMH-
HalowWMX CTPYKTYpbl 83bika C, a nopegeHue oOBEKTOB peanu3yeTcs B BHIE
(QYHKUMHA, HaszpiBaemMblX (YHKUMAMH-uIeHamH (member function) ofbekToB.
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B obbekTe peasv3oBana 3a1MTa 1aHILIX  €CAM aHHble MM (YHKIHI-WIEHD]
ABEHb! NPUBATHLIMM WM 32MIMUIEHHBIMK, TO K HWUM HET JIOCTYNna wi3sHe. 3
JlaHHBIE W (PyHKIIMH, 0OBABAEHHEBIE ODLIMMH, JOCTYNHBI JHOOOMY BHEILHEMY O
eKTY.

OOBEKTHO-OPUEHTUPOBAHHOE  [POTPaMMHPOBaHWE  MOJUIEPKUBAET no
MOP(H3M, 03HaYAOIKIA, YTO OJIHO H TO K€ UMA MOXKET HCIONL3OBATLCA S
FHYECKH CBA3AHHBIX, HO PA3HLIX LIENEH, T. €. UMS olpelleNifeT Knacc NeHCTBUIA,
TOpbiE B 3aBUCMMOCTH OT THMA [aHHBIX MOIYT CYLIECTBEHHO OTIMYaT
Hanpumep, MoxHO ofipefenuTb TPH THNA NEPEMEHHBIX: Lie/ble, KOMIUIEKC
yHCna ¥ BeKTopbl, J1s KaXKJI0ro U3 HUX MOKHO ONPENnenuTh PyHKLUMIO Sum(Xx,
CYMMY [IBYX NEPEMEHHBIX, @ MOXHO CHENaTh TaK, YTo [UIA ITHX Tpex THIoB Oy
onpejeneHa onepatus cioxeHus x +y. B 3aBUCHMOCTH OT Toro, Kakoro THna
NyT fiepeMeHHBIe X U y, paboTaThk 3Ta (YHKUUS W onepaisa cnoxeHus OymayT
pazHomy. [lpuuem nonumopdusm nopnepxusaerca Borland C++ u Bo Bpe
KOMIWIAIIMM, U BO BPeMsi BLINOAHEHHS POTPaMMEL.

Hacnenosanue nosponsieT ofHUM obbekTaM npuobpertath aTpubyTH M
cTBa pyrux obbextoB. HacnenosaHue rospossieT CTPONTL HEpapXHIo 00BEKTOB,
pexoast 0T 6onee 061Lero K yaCTHOMY, YTOUHSAS H KOHKPETH3UPYS 00BEKT.

OCOBEHHOCTH A3bIKA C++, HE CBA3AHHbIE HAMPAMYIO
C OB BEKTHOW OPMEHTHPOBAHHOCTbIO

PaccmoTtpum Ha 1nipumepe npocToii IporpaMMbl HEKOTOPBIE YepThl A3bika C++,
// 3TO OAHOCTPOYHEINR KOMMCHTaPHH

#include <iostream h> // H3pik C+ + umMeer cowo GUOAMOTERY BBOAA/BEIBOAA
#include <stdio.h> // Mcnoar3oBaTts 6UBAHOTEKY BBOAA/BRIBOA@ TOXKE MOXHO

// Tipumep 59 OcobeHHocTH si3pika C+ +
main()

char str[80};
cout << " C+ + xopomui 36K \n"; // Onepanus BEIBoAa << AAS KaXAOI0

//W3 BCTpOeHHBIX THIOB paboTaer Kak printf(}

/* Mo»HO HCIOAL30OBaTE CTUAER KOMMeHTapHeB ashika C °/
printf("MoyxHo HcnoAR3cBaTE (pyHRIMIO printf(} \n");

// BBOA YHCeA, HCIIOALAYA Ollepanyi >>

cout << " Brealite YHCAD

ol >> 1, // Onepailys BBOAa 27 AAR BCTPOEHHBIX

//Tunoe paboTtaer no npasiaam scanf()
/ /TN apryMeHTa onpeaersiercs: KOMIHAATCPOM

//H He TpeByeT HCIOABIORAIINSA dApeca NepeMeHHoN
coul << 7 Bol BBeAr uHeao - << 1 <<"\n";
// Beop cTpokH
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cout << " Beegure cTpoky: ”;
cin >> str;

// INevarb BReIEHHOH CTPOKH
cout << stir;

float 1=1.2343; // llepemernyw B a3uike C He o643aTeIBHO
//onpenensts B Hayate Grioka
cout << “ nepeMenHan THNa float fl = “<< £ << *\n™;

return 0;
}

Kak BBl BIIMTe, 3Ta NporpaMMa BBIJISLIMT HHade, 4eM [pOrpaMMa Ha SI3bIKe
C. Bo-nepBbIX, NMOAKIIOYEH 3arofoBouHblid ¢aitn <iostream.h>, nomaepxusaio-
pIMi CTWIB BBOJIa/BbiBoNa st3elka C++. Bo-Bropbix, HCNOIB3YIOTCS HEKOTOPHIE
HOBBLIE ONEPaTOPBI, HAIPUMEP OTIEPATOpP

cout << "C++ XopoLUMH A3BIK \n";

B pesymbTare paboTel 3TOro oneparopa Ha 3KpaH BLIBOAMTCH coollie-
pue:” C++ xopoumii s3uK” ¥ Kypcop NepeBOAXTCS Ha CIEOYIUyl0 CTpouky. B
mbike C++ onepaims << pMmeer ABosikoe 3HayeHue. Pamee 3Ta onepaius ObL1a
orpejieseHa Kak ropaspsiiHblit cnpur mieso. Ho korzia ata onepaius HCrofib3y-
eTCs, KaK B NMpHBeJIeHHOM MpHMeEpe, TO OHAa SBIACTCSH TakKe olepaLuei BEIBOLA.
Takas olnepatiMg Ha3lbIBaeTcs Teperpyxaemoil. Kimodyepoe cnoso cout - 310 1io-
TOK CTAHJIaPTHOTO BBOJA/BLIBOjIA, aHaIOrMYyHe stdin sBeika C, no yMoT4aHHIO
CEA3aHHBIN € 3KpaHOM. MOXHO HCIO.TL30BaTh cout ¥ << ¢ [T BeIBOJA Ha 3K-
paH JaHHBIX BCTPOEHHOIO THIIA, BKIIOYasA CUMBOJIbHBIE CTPOKH.

B sapike C++ KOMMEHTApHH MOXHO OpraHH30BATh JIBYMS CIOCODAMH.
[lepBuIii cnocof TOT xe, 4TO M B s3bike C, T. €. 3aKTI0UYATE KOMMEHTAPHI MeX-
Ay rapaMu cuMBoiIoB /* u */. Bropoii cnocob - ucrnosib3oBaHKe napbl CHMBOIOB
//. Bee, yT0 HaxoqMTCS MoOCI€ NMapel CHMBOJIOB // IO KOHIA CTPOKH. SIRISETCS
KkoMMeHTapueM. ECTH KoMMeHTapHii KopoTkKHii, To Ya00HO MCIOIb30BaTh BTO-
poit criocob. Ecnu ke komMMeHTapuii paiserjacTcsi Ha HECKOABKUX CTPOKAaX, TO
MOXeT ObITh HelrecoobpasHo MCNOAL30BATE KIacCHYecKUit criocob.

Creayolas cTpoka,

cout << " Beeaute 4mcio "}

BLIBOWMT [PULAAILIEHHE TOL30BATCII0 BBCCTH YMC:I0. 3a Hell credyeT CTpoKa ¢
oliepaTopoM BBOIA

cin >> j;

Uientndukarop cin cBA3aH co CTAHZapPTHLIM IOTOKOM BBOJA, AHAIOTUYEH
NoToKy Stdin M cBa3aH ¢ KiIaBHMatypoil no yMomdanuio. Oriepaliusi >> B s3LKe
C++ takke sBIseTcA neperpyxaemoii. B 3aBUCHMMOCTH OT KOHTEKCTa 3TO ofepa-
TOp ciByra BripaBo WK olleparop sBoia. HMcrnoibays 22, MOXHO 4YHTaTh C Klia-

BHaTypy InepeMeHHbIe OCHOBHBIX TUITOB JAHHBIX (BKTHOYas CTPOKM CHMBOIOB).
MoxHo i BBoAa/BLIBOA HCTMOML30BaTL 1 GHOMoTeKy s3bika C. Heobxomumo
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cornacoBalb aeicisue 3Itux Oubnnorek. Jlng 71010 cyuiectsyel  (yHk
10s::sync with_stdio().

Pesynbiatom paboTbl onepaTopa

coul <<" Bt BBeAH umcao "<< 1 <<

6ynet coobiuenne (ecnu i =100) "Ber Beenn uucno 100", u kypcop nepemectu
B Hauajio crneayrlled crpouku. Onepauuto << MOXHO HCIONLIOBaTh MoApafg
O[IHOM Olleparope CTOJILKO pa3, CKOJILKO Bbl XOTHTE.

Asbik C++ nmeet ere oaHy ocobeHHocTh. Ecu B s3bike C flokanbhas nepeme
HaA C TEM K€ UMEHEM, Kakoe ObIo 1 y rnobafibHOMH, 3aKphiBaia BHAMMOCTE 1i00a
HOIi nepeMeHHOIA, To B A3bike CH- riobaneHas nepemMeHHas nocTynHa B aobom Me
nporpammsl. JI1isi 370ro Hazio MCIoNL30BaTh ONEPALIMIO ..

#include <jostream h>
// Mpumep 60. VicnoabaoBanue raoBarbHON nepeMedHon

int 1 = 100; // O6nsaaende TACBAALHON NEepeMeHHCH
main(void)

int i = 5 // AokaabHas nepeMenHas

cout << " AckaabHas nepemennas " << 1 << "\n"
cout << " TaoBaabnas nepemennasn * <<:i << "\n";
return 0,

}

KoMnunaUuWa NPOrPAMM HA A3bIKE C++

Kaxk Bul 3naete, Borland C++ MoxeT KOMNUNMPOBaTL NpoTrpamMMBbl, HANKCE
Hble W Ha fA3bike C, U Ha a3elke C++, Ecnn daiin uMeer pacuinpenue .cpp, 1o B
3bIBaeTcA komnunaTop sseika C++. Ecnn paciumpeHue ., T0 nporpaMma KoM
aupyetrcs kak C-mporpamma. OJiHako B ONUMAX MHTETPUpPYEMOIT  Cpen
Options|Compiler|C++options MoxHO YCTAHOBHTHL BbI30B KOMNMIATOPA C f3bl
C++ BHe 3aBHCMMOCTH oT paciuiupenus (¢aiina. Takum obpasom, npocteit
nyTs ykasatk Borland C++ komnunuposatek nporpammy kak C+-+-nporpam
nathb ¢aiiny pacimpeHue .cpp.

BBEAEHUE B NOHATUE KNACCA U OBBEKTA

OnHuM M3 caMblX [NaBHBEIX NOHATHIE A3bika CH+ ABASETCA MNOHATHE KIIE
(class). B sizpike C++ juisg Toro, ytoObl onpenenuts 0obekT (object), Hano cuavya
otnpeneauTs ero (opMy € NoMolLbo Knoyeporo cnosa class. [lonsTie knacca o
NOMMHAET MOHATHE CTPYKTYpbl. PaccMOTpMM nNpuMEp, B KOTOpPOM onpejen
Knacc queue (ouepenb), KOTopblit OyieT 3aTeM UCTONL30BATLCA IS ONpENENEH
o0bekToB. Ouepens - 3To CTPYKTYpa HAHHBIX, AN KOTOPOH BBENEHBI NEHCTB
"nocrasuTk B oyepens”, "obcnyxutk". Tlpm 3TOM noctaHoBKa B oueper
OCYILECTBAAETCA B KOHEL, ovepejan, a obClyxHBanue NpoMCXoAWT € Hayad
oyepeny. [lodtoMy 3Ty cCIpykTypy mnawHbiXx Haseisator ewe FIFO (Fi
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[nput First Output). B HaureM ciryyae MBI IIPUMEM CIIEAVIOIYIO MOJIEND: OYepelb
cOCTOMT M3 HENOYMCIEHHOTO MAacCHBa M NIBYX (IEJIOYHC/IEHHBIX TMEpPeMeHHBIX -
aapkepa Hayala oyeped H Mapkep KoHila odyepenyl. [loctaBuTh B ouepenp - 210
3alOJIHMTE 3aldHHBIM 3Ha4YeHHeM OoYepeIHOl SMeMEeHT MacCHBa ¢ KOHIIa o4epe-
nv. OBCIYXMTh - BblIATh 3HAYEHHE OYEpe[IHOTO 3JEMeHTa C Hayalla oyepeli.
Ouyepellb CYWUTACTCST TIOJHOM, eC/IM 3aIfofHeH MOC/eOHHUH 9/MeMeHT MacCHBa.
QOuepelb CYMTaETCS IMYCTOM, ecii MapKepbl Hayala M KOHLIA odepedH YKAa3bl-
pal0T Ha OMH H TOT Xe 3JEMEHT MacCHBa.

// OOBABHM Kiacc queue
class queue({
private: // peXaM JocTyTla private K 3JIeMEHTaM Kfacca

nt q[100];
int sloc, rloc; // MapKepH Hayana M KoHLia oyepeaH
public: // pexaM jocTymia public K clreaylollMM 3eMeHTam Kiacca
void init(void); // OyHKIMH - WieHH Kiacca
void gput(int m);
void gget(void);
I

Takunm oOpazoM 0OBARIEH HOBBLL THIT repeMeHHBIX - class queue,

10 oObaRieHMe Kiacca. Kiacc MOXET COJEpXaTb YPHBATHYIO YacTb
(private) 1 oGy 4acts (public). [To ymomyanmio Bece sneMeHTHI Kiacca IpU-
BATHBIE, MOITOMY KIIOYMEBOE CJIOBO private MOXHO OITyCTMTh. B HaileM Ipumepe
IpUBaTHBIE TIepeMeHHbIC - 3TO riepeMeHHBIE i, ] ¥ Maccus qf100]. IMpuBaThubie
3M1eMEHTBI He MOTYT HCITONMLIOBATHCH HUKAKUMH QYHKUMAMY, He SARISIONHMMUCH
YieHaMH Kiacca. 970 OOMH M3 IMyTeH pealul3allMd INPUHITMIIA WHKATICYIALUMH -
JOCTYN K 3NMeMEHTaM JaHHBIX MOXET KOHTPOIMPOBAThHCA OOBARIEHHCM HX I1pU-
BATHBIMH. MoXHO Takxe OIpenciMTh U TpHBaTHbie GYHKIMM, KOTOpble MOIYT
BLI3BIBATLCS TOMBKO JAPYTHMHM YyHKIMAMM - WIEHaAMH Kiacca.

st Toro wroGsl 0OBABUTE JPYTYIO YacTh kKiacca obuieif, T. e. caenars re-
peMeHHBIe M QYHKIIMH Kilacca JOCTYITHBIMM M3 JAPYIHX YacTeil nporpaMMei, cle-
JIyeT oOBABHMTE MX mocje KmodeBoro ciioBa public. [TepemenHble U dyHKIHH,
OOBSIBNCHHBIE OOI{MMH, JOCTYTIHBI JUIS BeeX APYTMX yHKIMI nmporpaMMel, T. €.
OcTaTbHAs YacTb MporpaMMbl MMeeT JOCTYI K ODBbeKTy Yeped oble repeMeH-
Hele 1 GyHkuMU, Kak npaBwio, OOMBIIWHCTBO JaHHBIX OOBARISIOTCS IPHBAT-
HBIMM, @ JOCTYI K HUM OCYIIECTRIAETCS Yepe3 obniue dyHkumu. Kpome pexu-
MOB AocTyra private 1 public, B ki1acce MoXeT OBITH peXUM HocTylla protected,
KOTOpBIl MrpaeT CyleCTBEHHYIO POk IIPU WCIIONL30BAHMM MeXaHM3Ma Hacie-
JIOBaHMSA KJIACCOB, O Y€M peyb TOMIET HIDKE.

Kmouessie cjioBa private, protected u public Moryr Betpeyatscst B oObsIBiIe-
HUM Kiaccos B 0OOM mopsiike 1 noboe komiyecTBo pa3. Hanpumep, MOXHO
OOBSABUTR

class W{
int i;
int j;
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pubshic
voud 11 {voud),
vold F2{voned).
protected
il a
public
inl b,
I
B 10 e Bpems XOpOIIMM CTH/IEM CUMTAETCH WCNONL30BAHWE Kax[OTo
KJIHOYEBBIX CIIOB OJIWH pas.
Dynkuum init(), gput() u qeet() Ha3bIBarOTCH HneHaMu - QyHKumsMu (memb
function) knacca queue, Tak Kak OHM ABJIAIOTCA MEMEHTAMU KIlacca queue.
[TomuuTe, uto 06BEKT QOPMUPYET CBA3L MEKY KonaMi 1 JlaHHbIMK. ToNbK
T€ (PYHKIMH, KoTopble oOBABNEHL B Kjacce, MMEIOT NOCTYIl K PHUBATHOI 4ac
krnacca. Korna Bul coznanu knacc, Bbl MOXKETE onpelenuTh oObeKT (IepeMEeHHY0
3TOr0 THINA C UCIOL30BAHKWEM MMEHW Kiacca. Hanpumep, obbsaBneHHeM

queue objl, obj2,

MbI Cco31any 1Ba o6bekTa oHoro THna. O0paTHTe BHHMaHKE HA TO, HTO KIIOYEB
csloBo class npy o6LARAEHKE THNA HE HCTOJIB3YETCH.

BaxHo oTMeTHTDb, YTO KJACCHI - 3TO HE oOBbeKTH (nepeMeHHbie), a wabno
(Tunel) ans cozganns oobkekToB. Korna Hy»HO, Co3HaeTcs IK3EMIUTIAP Knacca, K
TOpbIi HasbiBaeTcss oObekToMm. OTHOLIEHME Mexy kjiaccoM ¥ o0bEKTOM TaK
€, KAK MEXIY THIIOM IAaHHBLIX H NEPEMEHHOI.

MoxHo co3gath oObeKT U Bo BpeMsl o0bABNEHMS Kjlacca, NOMECTHB MMSA o
eKTa rnocne sakpbiBatoureii Gpuryproit ckobku, Kak 3To jienaiu co CTpyKTypaMmy
aspike C.

O6basneHne Knacca B 061eM Buae cneiyolee:

class ¥Ms_kaacca {
privale

NpUBATHEBIE AQHHBIE W (DYHKIWH

prolected:

3alMIEeHHble AAHPEIE H (DYHKIIHH
public:

obiue paHHBle W (DYHKLUH

} [cnucok ofnekToR [;

Cnucok 001LEKTOB MOXKET OTCYTCTBOBAT.

[lpy obbsBReHUN KNacca, Kak MPaBio. HCIIOAL3YHOTCA NPOTOTHIE (yHKIMIL =
4NEHOB Kracca.

Bee Gynkumm B C++ 0OMKHBL HMETh NPOTOTHIIBL.
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Korna xe tpebyercst onucarh QyHKUMIO - wWieH KJlacca, HeoOXomuMo yKa-
3aTh, K KaKOMy KiIacCy oTHOCHTCS 2T1a ¢yHkuus. Hanpumep, mMoxHo oripeje-
itk GyHkuMo init() Kiacca queue CaeayoimmuM obpaiom:

void queue:init(iat i);
{
sloc = rfloc = (;

}

Onepalust :: HasbiBaeTcsl oNepatiMeil NpUHaLIeXHocTH (scope resolution).
OHa OMNpeneiseT, K KakoMy KIAcCy NMPHUHATIEXHUT 3Ta (PYHKUMS WIH, IPYTHMH
c10BaMM, K Ybel cdepe BIMAHWA npUHAUIEXHUT 3Ta GyHkimss. Mus queue:init
Ha3bIBaeTCS TMOTHBIM WIH KBUTM(HUIIMPOBAHHBIM HMeHeM (QYHKIHK - YieHa
KJ1acCa.

B smseike C++ pasHple Kiaacchl MOryT MMeTh QYHKIHUHM C OJMHAKOBBIMH
pveHaMi. Onepatisg @1 M HMMS KJIacca IOo3BOISAIT KOMILLIATOPY ONPENesTh
PUHALIEXHOCTE QYHKIIMH.

Y1066l BRI3BaTH (PYHKLIMIO - WieH KIacca B TO 4acTH MporpaMMbl, KOTopas
HE MABRTIETCH 4YacTeO KIacca, Halo WCIIoNB30BaTE HMH oOBbeKTa M orepallii
TodKa (.) IOCTyNa K wieHy (3/eMeHTy) Kiacca. Hanpumep, ecim oObsIRieHb! IBA
obbeKTa @ U b Ki1acca queue (queue a, b;), To mwis BerzoBa QyHKLMM init() s
0bBeKTa KTacca a HYXXHO HaImucaTk

a.init();

Crnemyer MoMHMWTh, YTO a U b J1Ba pasHeIX 00beKTa. JlaHHbIe ~ WIEHBl 3THX
0OBEKTOB 3aHUMAIOT B MaMATH Pa3HOE MeCTOo, OJHaKo (PYHKIMH - “LIeHBI KiIac-
coB obipe. OyHKIMK - WieHB KIacca I8 TOro, YToOsl OT:IMYATE OJHH OOBEKT
OT APYIroro, UMEHT HesIBHBIH INapaMeTp, yKalare:lb Ha oOBeKT. JTOT yKasarelb
HasbiBaeTcs this. B panbHeiineM MBI yBHIMM, Kak yKasatelb this Hcroab3yetcst
B ABHOM BH.IE.

C apyro#i cTopoHbl, (YHKUIMS - WIEH KIacca MOXET Bo/3bIBATH IPYTYIO
GYHKUUIO - WIeH Toro Xe Kracca MM MCIOIb3oBaTh JaHHble - WIeHBl Kiacca
HeIoCpeICTBeHHO, HEe HCIob3ysl onepatio Todka (.). Onepaumio Toyka Halo
MCTIO.TB30BATE TOJABKO TOrga, Korna (yHKUMA - WwieH Kiacca BbI3bIBaeTCs B
(hYHKILIMAX, He SIRTIIONMXCS WieHaMH Kiacca (nonmember functions).

C:resryionliad nmporpasMMa CBOMT BOEIMHO BCe, YTO ObLIO 10 CHX 0P CKA3aHO.

#include <iostream.h>
// Tpusep 61. Mogenb CTpyKTYpH JaHHEIX “ouepean”

//ObBARIAEM Klace queue
class queue({

int q[10];

int sloc, rloc;

pubhc:

void init{void);

void gput(init};

int gget(void);

169



o] Havwanerbiii kypc C u C++

K

void queue:init(void) //onucanHe QYHKIHIA- WIEHOB K1acca queue
{

roc = sloc = {;

}

int queue::gget(void)

if (sloc==rloc) {
cout << " Quepess IycTa ”;
return 0; // Mui BEIHYXIEHE BeDHYTh KAKOE-TO 3HAYEHHE

}
return g[rloc++];

void queue::gput(int i)

{

if (sloc==10){

cout << "Oyepeap NoTHA";
return;

}
qlsloc++)=ti;

}

main(void) // ®yHxims main()

{

queue a, b; // Cosjannl 1Ba 00beKTa

a.init(); // Unuumanu3aums obbeKToB
b.init();

a.qput(7): // 3anoiHeHne ouepean a_
a.qput(9);
a.qpui(1l);

cout << a.qgget() << " 7;
cout << aqgget() << "
cout << a.qget() <<"";
cout << a.qget() << "\n";

// Nonpobyitre 3aMEHHTL MOCTEAHKE 4 OIePaTOpPa OTHHM
// cout<<a.qget()<<* "<<a.qget()<<* "<<a.gget()<<“ "<<a.qget()<<“\n ”;
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// T1poanamusmpyiite pesynbrat

for (int i=0; 1<12; i++) // 3anonHenme oyepenu b 3nadeHHeM i2
b.gput(i * i):

for(i=0,i<12;i++)
cont<<b.gget()<<* *;
cout<<“\n\n";

getch(); // 3amepxxa pesynbrata paGoTH Ha SKpaHe
return 0;

}

OcoOeHHOCTRIO ITOrO IpUMeEpa, 10 CPaBHEHUIO ¢ TPeBIIYIKMHU, SRISCTCSH
tot ¢axTt, yro ¢yHkima main() cTout He Ha nepBoM Mecte. Her ripapina, o6a-
3LIBAKOLIETO CTaBUTH main() rieppoit dyHKineit mporpamMMer. OObMMHO B ITpO-
rpavMMax Ha siapike C++ ¢dyHKini - WieHb! KIaccoB Onpenesisiores nepen main(), u

B JaTbHeleM MBI OyJieM MpUIepXHMBAThCA 3Toro Mpaewia. Ha npakTike ormicanue
(hYHKIIMIA ~ WIEHOB KJIAcCa KaK MPABUIO, BEIHOCUTCS B OTICIBHBIH (haitL

MEPErPY)XEHHBIE ©YHKLIUM

OmauM 13 myreit peanuzauuu noauMopduaMa B gapike C++ gpusercs nepe-
rpy3ka (overloading) ¢yHkumit. Jpe i Oosee GyHKUMU MOTYT HMeTh OTHO M
TO X¢ MM, HO OTAMYATLCS APYT OT Apyra KOJIHMYeCTBOM WJIM THUITOM IapaMeTpoB.
Toraa roeopsit 0 neperpyxeHHbX GyHKIMAX (overload functions).

IpumMep neperpyxeHHbX GYHKIDHIL

#include <iostream.h>

// Tpuwmep 62.
// Meperpyska GyHKIMi

int sqr_it(int i); // IIpototunsl GyHKUMi sqr_it(), OTIHYaKOIIHXCA
double sqr_it(double d); // TMrom napameTpa
long sqr_it(long 1);

main(void){

inti=7;

double d = 1.1;

long 1 = 20;

cout << sgr_it(i ) <<"\n"; // Brsop QyHKIIHIT uepe3 TpeMeHHEIE
cout << sqr_it(d) <<"\n"; // Tun niepeMeHHBIX H3BECTEH

cout << sqr_it(l ) <<"\n";

cout << sgr_it(10) <<"\n"; // Brizop QYHKUKM ¢ TOMOIIEI0 KOHCTAHT

cout << sgr_jt(10.1)<<"\n";

cout << sgr_1t(70000) <<"\n";

cout << sgr_it(10) << "\n"; // TunusupoBanHas yepes cyd¢HKC KOHCTAHTa
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unsigned u = 4;
cout << sqr_it(u); // TNomerTka BRI3BaTh GYHKIMIO C THIIOM NlapaMeTpa, s
cout << sqr_it(4u); // xoToporo yHxuMd He ONMHUCAHA, BEIIKIBAET OIMOKY

return (;

}
int sgr_it(int 1)

cout << 7 QyHKIMA HCNONb3YyeT LUENHi apryMeHT ™,
return 1*i;

}
double sqr_it(double d)

cout << " QyHKIMSA HCTIONB3YET BEILECTBEHHEI apTyMeHT ";
return d*d;

}
long sqr_it(long 1)
{

cout << 7 QyHKIMSA HCMONB3YET apryMCHT THIIa long™;

return 1*1;

}

[Teperpyzka ¢ynximy rMmo3poaseT MCIOMB30BaTh OIHO M TO XE€ MM IS Bbl-
IMONHEHWA OJIMHAKOBLIX WIM [OXOXMUX HeiicTeMii ¢ apryMeHTamu. Hampumep,
BO3BOJIMTL B KBaIpar pasHele TUNH JaHHbD. OaHA M3 MPUMMH BaOXHOCTH M
y100CTRa Teperpy3kH (PYHKIIMIT COCTOMT B BO3MOXHOCTH ITOMOYE YIIPaRIATh
KOMILTIexCHO. Y10 3T0 3HayuT? DBOaBINMHCTBO KOMITILISATOPOB B CBOelt CTaH-
naptHoit 6ubauoreke s3pika C cozepxat ¢yukitmu atoi(), atof() m atol(). Itu
¢yHKIMKM MpeodpasyloT CTPOKy uudp BO BHYTpeHHMIT ¢opMar nmpeicTarTeHUs
YHCe THITA COOTBeTCTBEHHO int, double u long double. Kaxias M3 Hux BbIIOI-
HAET MOYTH WIEHTHYHBIE JeiicTBUA. Mcrmonb3yioress TpHM pasHBIX UMeHM 1s
(YHKIIMIH, BBITOTHSIOIUX 10 CYTH OIHO K TO Xe.

B siapike C++ BO3MOXHO MCIIOIB30BaHME OTHOTO MMEHM atonumy() L1 Bcex
Tpex. Criocob npeobpazosanyisa Oyaer BLIOMPaTLCS B 3aBUCHMMOCTH OT THITA ap-
ryMedTa ¢yHkimu atonum(). MoxHo, KOHEYHO, KCITOIB30BaTH OJHO M TO Xe
UM 1115 0003HaYeHUA (PYHKIMIA, BRITOIHAIOIMX MPMHIMITHAILHO pasHbie Aeii-
CTBUA B 3aBUCHMMOCTH OT Tura aprymedra. Hanpumep, dyuxima sqr_it() ¢ ne-
JbIM apryMEeHTOM BO3BOAUT YKUCIO B KyO, a ¢ apryMeHToM THIla double u3nieka-
eT Kybuyeckuii kopeHb. Ho ¢ TOYKM 3peHMA 3APABOro CMEIC/TIA TAaK JleJlaTh He
CTOMT.

IMeperpyxaeseie ¢GYHKIMH He MOMYT OTIMYAaThbesl TOJIBKO TUITOM BO3Bpa-
laemMoro sHaveHHA. B camoM jene, eciid OOBABHTH (PYHKIIMH -
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mt sgr_it(long 1);
H
long sqr_it(long 1),
rpy BbI3oBe PYHKLIM
sq1_it (70000);

repell KOMITMISATOPOM BCTAHET HepaspelumMas npoGreMa BbiGopa, Tak Kak MpH
pEI30Be (DYHKIIMU THIT BO3BPALI@EMOro 3HaYeHMH HUKAK HE MOXET ObITh YKA3aH.

MEPErPY3KA ONEPALUA

Bropoit cnocob peanusannu nonuMopgusmMa B sizpike C++ - 310 neperpyska
onepauuit. Hanpumep, onepauuu << u >> B C++ uMeIOT JABOSKUIA CMBICI: I1O-
paspsAOHBIA CIBUT U ONEpaTop BROJA/BLIBOfAa HAa KOHconb. IlpuumHa 3Toro B
TOM, YTO B 3arojioBodHOM dpaiine iostream.h sTi 3HaKK oreparmii meperpyXeHn.
Koraa reperpyxaercsi 3HaK OIlepallii, KOMITMIISATOP aHAIM3UPYeT TUIT OonepaH-
[OB W B 3aBUCMMOCTH OT THMIa jenaeT Bbibop. Bonee mompobHo neperpyska ore-
paruii OyIeT paccMoTpeHa ITO3[IHee.

HACNEQOBAHUE

HacnenosaHuie - onHa M3 BaXHHIX YepT $I3bIKOB OOBCKTHO-OPUEHTHPOBAH-
Horo mporpaMmuposanius. B C++ HacnenopaHveM peain3yeTcsl BO3MOXHOCTBIO
00BEAMHATE OJIMH KI4CC C JIPYTHMM BO BpeMsi 0OBbSABIEHMS BTOPOro KJacca.

[Tpenrionoxum, B rpuMepe ¢ K1acCOM queue MBEL XOTHM J00aBWUTE elle OIHY
nepeMeHHYI0 Sum - CyMMa pIeflblX YMCeNn B odepe/ - M ¢yHKumio get sumy(),
BBIYMCIISIIOLLYIO 3Ty CyMMY.

Mel MMeeM JBe BO3MOXHOCTHM - IEpPEITUCATE KJlace queue WM ITOCTPOUTH
HOBBIff KNacc queue HA OCHOBE Kjacca quelle ¢ MOMOLIBI MeXaHW3Ma Hachnelo-
paHuA. PaccMoTpM BTOpOIt BapHMaHT. "

OcHoBHas ¢opMa HacHeOBaAHMSA -

class UMs_HacmemylolLero_Kiacca: pexuM_JocTylla HacjenyeMelii_knacc{...};

B siseike C++ npuHATO HAa3BIBaTh HacjaenyeMblii Kinacc Gas’oBbIM K1aCCOM
(base class), HacnemymoLIMil K1ace - MPOM3BOAHEIM KiaccoM (derive class).

3/mech pexuM_JOCTyNa - 3T0 OIHO M3 KIIIOYEBBIX CINOB private, public umm
protected. PaccMorpyM Mcronb3oraHue oruyu public. DTa ornmMs O3HaYaeT, 4YTo
Bce 3NeMeHTHl THra public npejika Oynyt tumna public Ans Kiacca, KOTopblii Ha-
cneayer ero. OQbpature BHUMaHMe HA TO, YTO PEXHMM JIOCTYNa private B Kiacce
queue 3ameHeH Ha protected. Torna Bce GYHKUMH - yNeHBI Kiacca quene] UMEIOT
MOCTYI K YIeHaM Kiacca queue Tak, Kak ecy Obl OHU ObUIH OOBSBIIEHB! BHYTPH
xnacca queuel. OnHako ¢yHKLUMKM Knacca queuel He MMeElOT JOCTyIIa K [PHUBAT-
HOI YacT# kiacca queue. Jlanee nmpuBoauTca nmpuMep, WUTIOCTPHPYIOLUMIE MOHA-
THE HaCJe/OBaHMS.

#mclude <iostream h>

// Tlpumep 63. McnonbsoBaHKe Haclel0BaHWs! KIaccoB
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class queue{ //O6GbaBaseM Kiacc queue
protected:

int g[10];

int sloc, rloc;

public:

void mit(void);

void gput(int 1);

int qget(void);

class queuel: public queue { // ObBsBisieM Kiacc queuel
int sum;
public:
int get_sum(void);
void show_sum(void);

L
void queue::init(void) //onucanue QYHKLUMIL - YieHOB Kiacca queue

tloc = sloc = 0;

}

int queue::qeet(void)

{

if (sloc==rloc) {

cout << " Oyepenp nycra ";

return 0; // ME! BRIHYXK/IeHE! BEPHYTH KAKOE-TO 3HAYEHHE

return g[rloc++];

void queue::gput(int i)

{

if (sloc==10}{

cout << "Ouepenb nosHa";
return;

qlsloc++]=i;
}

int queuel::get_sum(void) // Onucanue yHKUMIT - WieHOB Kiacca gueuel
sum = 0;
for(int i=rloc; i<sloc; i++)
sum+=gi[;
return SL[ITI;

void queuel::show_sum(void)
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—

{
cout << "Cymma ouepenH - "<< sum << "\n";

}

main(void)
{ queuel obj;

obj.anit(};

for(int i=0;i<5; i++){
obj.qput(100+i);
obj.get_sum();
obj.show_sum();

}

for(i=0; i<6; i++){
obj.get_sum();
obj.show_sum();
}nbj.qget(};

return (;

l

KOHCTPYKTOPBLI U AECTPYKTOPBI

Jns OonplumHeTBA OOBEKTOB €CTECTBEHHO TpeOoBaTh, YTOOB! OHH OBLTH
MHULMATH3HPOBAHEL 10 Hadyana MX Mcrons3oBanuia. [IpuMepoM ToMy siRseTcst
kiacc queue. Ilpexnae Yem oObeKT Kiacca queue OYOET MCIIONB30BaThCH, repe-
mMeHHBIM sloc 1 rloc JODKHO OBITE MPMCBOEHO HYJiEBOE 3HaUeHHE. D10 GBUIO
peanuzoBaHo ¢yHkimeit init(). Tak Kak HeoBXOIUMOCTh HHHIIMATH3aIMK oOnek-
TOB AIRNSAETCSH OOLMM TpeOomaHueM, To0 C++ mpelocTapisieT BO3MOXHOCTD Je-
NaTh 9T0 ABTOMATHYECKU NPH CO3JaHMU OOBEKTa, T. €. NP OOBARICHMH ODBEK-
TA. DTAa ARTOMATHYECKAs MHMLMATH3ALMS pPeald3yeTcsl UCIOAb30BaHHEM (PYHK-
1M, Ha3blBacMOi1 KOHCTPYKTOpoM (constructor).

KoHCTpyKTop - 310 CriclManbHasd QyHKIMSA, ARLAOMAsACH WIEHOM Kiacca M
MMEIONIas TO Xe caMoe MMA, 4To M Kiacc. Hanpumep, knacc queue MOXHO ObI-
Ji0 OOBSABUTH TAK:

class queuef

int gf100};

int sloc, rloc;

public:

queue(void); // KOHCTPYKTOp
void gput(int i);

int gget(void);

I3

OyUKUHA-KOHCTPYKTOp He MOXeT HMeTh THII BO3BpalaeMOro 3HayeHMs.
[TostoMy HeT THIa Bo3BpalljaeMoro 3HadeHus ¢yHkim., Omicaiue KOHCTPYK-
Topa queue() MOXHO CHIe/IaTh TaK:
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quene queus (vord) 7/ RORCTPYKTOP KAd e
sloc =l =-U
cout €< OuepeAl HIHARAAHIHpoRana \n

CoobuieHie BRIOYEHO B 3TY QYHKLUO LISl ILUIKOCTPALIMS TOI 0, 4TO (PYHRILMS
paboraer. B Go/ILIIMHCTRE CIy4aeR KOHCTPYKTOP HMKakux cooOlUeHMil He Bblja
eT Bhi3biRaerca (pyHRUUA-KOHCTPYKTOP B TOT MOMEHT, KOI/lA Co3jaeTcs 00bexT,
T. €. 1as oObeKTa BLIAENAeTCa MecTo B namsTH. JliA nokaibHoro 0bbekTa 710 Oy-
IIeT MPOUCXOAUTL NPH BXoAe B Onok. B kotopom ecTh obbasneHne obbvekia. JIn
rnofanblbiX 00BHEKTOB KOHCTPYKTOP BBI3BLIBAETCA OJIMH pa3 NpH co3paHnmn 00bek
Ta B Hayase paborhl nporpamMMel. Henb3s Bbi3BaTh ()YHKUMIO-KOHCTPYKTOP B
Hom BHAe. KoHcTpykTop, kak U npyrue GyHKUHH, MOXET UMeTh llapaMeTpbl. KOH
CTPYKTOp MOMKeT OblTb NeperpyxkeHHol (yHKLMeH, T. € Knace MOXeT HMEeTb He
CKOJIbKO KOHCTpYKTOpOB Ecnu B knacce He oOBSBNE€H HM OMH KOHCTPYKTOP
KOMIMJIATOP caM co3/aeT QYHKLMIO - KOHCTPYKTOp Khacca

Eule oana cnenmanshas (yHKLUMA knacca - gectpyktop (destructor). Bo Mu
rux cnydasx 1pebyetcs, 4yTtobel ObUIM nponseenerbl Kakue-nnbo aelcTBHA mp
okoH4anun pabotet 0ObekTa. ITO MOXKeT ObiTh 0CBODONIEHNE NAMATH, BOCCTa
HOBJIEHME 3KpaHa, 3akpeitie ¢aivios U 1. 4. B C4+ takoll QyHKUMell 1 ABaseT
necrpykrop. Ipu cosnanum 00bekTa, Npy BbiENEHUH NMaMATH 1101 00bEKT BLI3bI
BAETCA KOHCTPYKTOP, @ NpH OCBOBOXIEHMM NaMATH W3-Moji obbekTa, T. €. 1p
npeKpaiieHn neilcTBua o0beKTa, BHIIIOMHAETCA NECTPYKTOP.

JlecTpyKTOp MMEET TAKOE e MMS, KaK M MMA KNacca. HO Mepeil HUM CTaBHTC
3HAK THNbjb! (~). JlecTpykTOop, KaK M KOHCTPYKTOP, 1€ MOKET MMETH THI BO3BpA
1{aeMOro 3HAYEHHA M HE MOXET UMeTh napameTpos. BB OTnHuMe OT KOHCTPYKTO
JECTPYKTOP MOXET ObITh BLI3RAH ABHO

Knacc queue ue nyxaerca B HECTPYKTOpE. TEM HE MEHEE BKINIOYMM 3
(GYHKLMIO B Kadec TBe HIUTKOCTpaLUK

class queue{
int q[100],
int sloc, rloc,
publhic:
quene{void), // KOHCTpyKTOp
~queue{void), // ABCTPYKTOP, THII He OOLABAACTCH
voud gput(int 1),
int ggel(void).
}i 7/ oBBspACH KAACC quelle ¢ KOHCTPYKTOPOM ¥ AECTPYKTOPOM

queue queue{void)

{

rloc=sloc =0,

coul << " Ouepeab HHKUIMaAHZHpoRanau
} // onucanue Kol IpykTopa
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queue:: ~queue(void)

{
cout << " Oyepenb paspviieHa \n ~;

} // omMcaHue mecTpykropa
PaccmoTpua HOBYIO BEPCUIO TIPUMEpa:
#include <jostream.h>

/{ Tlpumep 64. Mcnonn3opanKe KOHCTPYKTOpa M AeCTPYKTOpa Kiacca

// oOpsiBneHMe Kiacca
class queue {
int q[100];
int sloc, rloc;
public:
queue(void); // KOHCTPYKTOp
~queue(void); // nectpykTop
void gput(int i):
int gget(void);
I
// omucanue PyHKIMH-KOHCTPYKTOpa
queue::queve(void)
{
sloc=rloc=0;
cout << " Oyepesb HHHITHATH3HPOBaHa\n";
}
// omucanune QyHKIMH-AECTPYKTOpa
queue:: ~queue(void)
{
cout << " Ouepesib paspyliena \n";

void queue::gput(int 1)

{
if (sloc==100){
cout << " Oyepenn nonpa\n ";

return;

l

qlsioct+] = i

Em queue::qget(void)
{

if (rloc==sloc) {

cout << " Oyepenb mycta \n";
return 0;

| S

return g[rloc++}];

}

(AR
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main()

qiue a, b, // o6BsiBIEHKe ABYX ODOBEKTOB Kiacca queue

a.qput(10),
b.gput(19),

a.qput(20);
b.qput(1),

cout <<aqget() <<" 7,
cout <<aqget() << " 5
cout <<b.qget() << " ";
cout <<b gget() << "\n";

return 0;

}
B pesynbraTe paboThl 9T0i MpOrpaMMbl MOTYUMM:

Oyepens HHMLIMATHINPOBAHA
Oyepens HHMLIMAIM3MPOBAaHa
1020 19 1

Ouepens paspylueHa
Ovyepesb paspylleHa

HOBBIE KNMIOYEBLIE CNOBA C++

B nobasneHune K yXe CYUIECTBYIOIIUM KIIOYEBBEIM CJOBAM s3bIKA C B SI3BIK
C++ pobasnsoTcs HOBHIC:

asm friend private this
catch inline protected throw
class new public virtual
delete operator template

PaccMorpum Gonee nogpobHo nousitue "class” B C++.

KOHCTPYKTOP C NAPAMETPAMM

Korna obbekT cosmaeTcss, OH MOXET OBITE MHMLMATHM3UPOBAH (PyHKLHEl -
KOHCTpYKTOpoM. OJIHAKO 4acTo ObIBaeT XENarelbHO WM HeoOXOmMMO MHMIIMA-
JTM3UPOBATE 3JIEMEHTHI CO3/laBaeMOr0 OOBEKTa OIpe/le/IeHHBIMM KOHKPETHBIMM
sHayeHMAMMK. S3bik C++ mpefocTaBnsieT MpOrpaMMMCTY TaKyl BO3MOXHOCTE.
310 nocTMraeTcs repeayeit 3HaYeHui Yyepes apryMeHThl KOHCTPYKTOpa 0ObheKTa.

Ewe pas moguduiLmpyeM Knacc queue, 1o6aBHB B HEro HOBYIO MepeMEHHYIO
id 1 ewe oguH KOHCTpYKTOp. KOHCTpYKTOp 663 napaMmerpoB OOBIYHO HA3LIBAETCH
KOHCTPYKTOpoM ITo yMonyaHuw (default constructor), KOHCTpyKTOp ¢ mapameT-
paMM HasblBaeTcs KOHCTPYKTOpPOM MHHMUMamM3apnuM (initialized constructor).
KoHCTpyKTOp MHMUMANM3aLMK OyIeT MMEeTh OIUH ITapaMeTp, KOTOpblif OyjaeT
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repenaBaThes nepeMeHHoI id, 5Ta nepeMeHHas OyjieT mieHTHdUKaropoM obac-
TH. KOHCTpyKTOp 1o yMOT4YaHHI0 OyeT IprcBaMBaTh 3TOil NMepeMeHHOM 3Haye-
Hue 0.
PaccMoTpiM nprMep, OIATh MCTIONB3YS Kiace queue, HeMHOMO €ro U3MEeHUEB!
class queue {
int g[100];
int sloc, rloc;
int id; // 310 3Ha4YeHHKe GyleM ONpenensTh
public::
queue(void); // KOHCTPYKTOP TI0 YMOMYAHHIO
queue(int i); // KOHCTPYKTOP MHMIHAIM3ALNH
“queue(void); // nectpyxrop
void gput(int i};
int gget(void);
¥
ITepemenHas id Oypmer cojepXarh 3HaYeHMe Iapamerpa, WIeHTHGUIMPYIO-
utero oovekt. OH ByfeT orpejieNieH MPM co3faHuK oObekTa THIla queue. [lepe-
MTHAILEeM KOHCTPYKTOP I10 YMOMYaHMKIO queue B CIEIVIOmEM BHIE:
queuve:: queue(void)

rloc = sloc = 0;

id = 0;

cout << "KOHCTPYKTOp M0 YMOMYaHHio odepean * << id<< "\n";

}

KoOHCTpYKTOp MHMIIMATH3AIIMM HAITHIIEM B CEIYIOLIEM BHIE:

queue:: queue(int i)
{

rloc = sloc =(;

id =i

cout << "KoHCTpyKTop MHHIHaTH3alMH odepeny = << id << "\n";
}

Ina nepesauyn 3HaYeHUe IapaMeTpa Npu obbsimieHHH obbekta B C++ Cy-
LIECTBYET JIBa crocoba.
IMeprrrit criocob:

queue a = queue(101);

D10 oObsRIeHe OOBEKTA a THIIA queue u mepejaya 3HadeHus 101 B ator

00bekT. DT0 peaKko Hcrnoib3dyeMas (hopMa, TaKk KakK eCThb ©Oojlee KOPOTKMIL,
B CMBICIIE 3alTHCH, CTIOCOD:

queue a(101); ’

B pmanbHeifieM MBI ©yieM MCIIONB30BaTh MMEHHO 3TOT criocod. Oouas
thopMa Mmepeadyl apryMeHTa KOHCTPYKTOpa CleNyomas:
class_type mepeMeHHas(CIMUCOK_apryMeHTORB);
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CMUCOK apryMEHTOB - 3TO OTHENEHHble 3aNATHIMU (QAKTHYECKHE NnapaMeTpnl, fe-
penasaemble GyHKLUMH KOHCTPYKTOP

180

# clude <iostream h>
/7 Tpumep 65 Mcnoar3oBaHie KOHCTPYKTOPa ¢ Dapamerpom
// ¥ neperpyXeHHBiX KOHOTPYKTOPOB

class queue {

ot q[100],

int sloc, rlog;

inl 1d; // 3To 3HauyerHe OyAeM OHNPeAeAsiTh
pubhic
queue(vold); // KOHCIPYKTUP N0 YMOAYOHHIO
queue(int 1); // KOHCTPYKTOp HHHMIMaAU3AIHH
~queue(void), // pecTpykTOp

void gput{int 1};

int qget(void),

queue.. gueue(void)

1loc = sloc = (),

id = 0,

cout << "KoHorpykTop 1o ymoadanuio odepeau ~ << 1d<< "\n";
}

queve: queue(int i)

1loc = sloc = (;
id = g
cout << "KoHcTpykTop unHiHasizantu odepeas " << id << "\n";

}

queue: ~queue(vold)

cout << "Ouyepepr " << 1d << " paspymesa \n",
}

void queue:: gput(int i}

{

if (sloc= = 100){

cout << " Ouepeap noana\n”,
return;

}
qfsloc+ +] =.1;

int queue:: gget{void)
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if (rloc==sloc){

cout << " Oyepenpb mycta\n "
return 0;

}

return q[rioc++];
}

main()

queue a = queue(101), // O6GbsaBnenMe oObeKTa ¢ HHHIHATHM3AIMEH
b (102), // OGvarnteHMe apyroro obbeKTa
¢; [/ Obvarinenne oObekTa Oe3 mepenayH

// napametpa

a.gput(10);
b.qput(19);
a.qput(20);
b.gput(1);

for(int 1=0; 1<3; 1++)
c.qput(200+1);

cout << a.gget() << " ";
cout << a.qget() << " ",
cout << b.gget() << " 7
cout << b.qget() << "\n";

for(1=0; 1<3; I++)
cout << c.qget() <<" "}
cout << "\n";

return 0;

}
PezyneraToM paboThl nporpaMME! JIO/DKHO OBITE ClIeQyIoLlee:

KoHcTpykTop HHMIMaTH3allMK oyepenu 101
KOHCTPYKTOp HHMIHATH3ALIMH ovepeny 102
KOHCTPYKTOP HHMIMATH3alMK odepeaH 0
102019 1

200 201 202

Oyepens 0 paspyliena

Ouyepens 102 paspylieHa

Ouepens 101 paspyiieHa

KoHCTpYKTOp MOXET MMETh He TOJLKO OINUH apTyMeHT, KaK OBUIO B IpHMe-
pe. ApryMeHTOB MoXeT OBITh HeCKOJIBKO, NpHYeM pa3Horo THra. Hampumep,

#include <iostreame.h>

// TIprmvep 66. KOHCTPYKTOP € HECKOIBKMMH IapaMeTpaMy
class cl

{
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int i
float j;
public:
cl (int a, float b);
void show (void),
b

cl:: cl(int a, float b)
{

i=a;j=b;

}

void cl:: show(void)

{

cout << "i=" << i << " =" << j <<\
}

main(void)
{
clx(1, 2.1). y(3, 4), (100, 101.1):

x.show();
y.show():
z.show();
return 0;

}

IPYXXECTBEHHBIE OYHKLIUM

OaHUM M3 BaXHBIX NMPUHLIMIOB siabika C++ ARTAETCS BO3MOXHOCTD 3alllif-
Tl JaHHBIX OT HECAHKIIMOHHMPOBANHOIO MHCMOIb30BaHUs. Peasyercss 3TOT
NMPUHLII, KaK Mbl BILIESH, 6:1aro1aps pexuMy IocTyna x wieHaMm Kiacca. Yoe-
HBI K1acCa € PeXUMOM JIOCTYIA private MOryT HMCMOIb30BaTh TOILKO (DYHKIHMH -
YIeHBE 3Toro Kiacca. OaHAKO BO3HHKAIOT CHTYallMH, KOIa HeoOX0IMMO. YTOOH
K l'lplIBﬂTHOﬁ 4YacTH Kiacca HMMETIa JOCTYTII d)}'HKL[Hﬂ, HEe ABRTAWIIEasICH YLWICHOM
3TOr0 Kilacca. JTO MOXHO cIEIaTh NMpH OObARIEHMM Kiacca, OObSIBUB 3TY
QYHKIMIO, HCITOIB3YA KTioyeBoe cioro {riend.

class CI{
public:
friend void frd(void);

CET

}

Oyukinig frd obbsBtena Kak apyxecriennas ¢yukums (friend function)
kiacca Cl

[Tpuyntoll BBeleHUS IPYXeCTBeHHBIX (PYHKUMI ABWIACH CUTYyallds, Koriga
ofmHA U Ta Xxe (QYHKIMS JO/DKHA KCINOIL30BATh NMPUBATHEIE BJIEMEHTHI ABYX WIH
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poJiee pa3HbIX KiaccoB. PaceMoTpuM npuMep oGRIBIEHHS IBYX KIACCOB, B KAKIOM
13 KOTOPBIX OOBARNEHA JIpyxecTBeHHas ¢yHKims int same_color(line 1, box b), ue
ABIOIIAsACA WIEHOM HU MepBOro, HW Broporo Kiacca. OObswriIeHHe Ipyxe-
cTBeHHOH (QYHKIMH HM B KOEM Cliydyae He SIRIACTCS HapylleHMeM ITPHHIIMIA
(HKANCYNAIMU TaHHBIX, W00 caM Kiacc paspelliaer JOCTYN JPYXEeCTBeHHOI
¢dyHKIMHI K NpUBaTHOI YacTH Kiacca.

class box{
int color;
int upx, upy;
int lowx, lowy;
public:
friend int same_color(line 1, box b);
void set_color(int c);
void define_box(int x1, int y1, int X2, int y2);
void show_box(void);
Lk

class linef

int color;

int startx, starty;

int len;

public:

friend int same_color (line 1, box b);
void set_color (int c);

void define_line (int x, int y, int 1);
void show_line (void);
I

JIpyxecTtrerHast phyHKIIUS B HaIlleM TMpUMepe NODKHA CPABHURBATL 3HAYEHUE

nepeMeHHoil color B KOXIOM W3 KIacCOB M BO3BpallaTh 3HaueHue 1, e Bx
3HayeHHs ofMHAKOBbI, ¥ (| B MPOTUBHOM CJIyyae.

#include <iostream.h>
#include <conio.h>
// Tlpumep 67. Micnonp3oBaHye ApyXecTBeHHKIX GyHKipit

class line; // IlpensapuTensHoe 0ObARNIEHHE Klacca

class box{
int color;
int upx, upy;
int lowx, lowy;
public:
friend int same_color(line 1, box b);
void set_color{int c);
void define_box(int x1, int y1, int X2, int y2);
void show_box(void);
b
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clas “'nef

int color;

int startx, starty;

int len;
public:

friend int same_color (line 1, box b);
void set_color (int c);

void define_line (int x, int y, int 1);
void show_line (void);

K

// Omucanme GyHKLMA yneHOB Kiacca box
void box:: set_color (int c)

{
color = c;
}
void box:: define_box (int x1, int y1, int X2, int y2)
{

upx = X1; lowx = x2;
}uw=}'1;lnw=ﬂ;

void box:: show_box (void)
{
window(upx, upy, lowx, lowy);
textbackground(color);
clrscr();
textbackground(BLACK);
window(l, 1, 80, 25);
}
;

//Omicanue GYHKITHI WieHOB Kiacca line
void line:: set_color (int c)
{
color =¢;
}

void line:: define line (int X, int v, int 1)
{

startx = x, starty = y. len = 1;
}

void line:: show_line (void)
{
textcolor(color);
gotoxy(startx, starty);
for(int k = 0; k< len; k++)
cprintf{"%c", '),
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textcolor{ WHITE);
Y }

// Onucanme apyxecTBeHHOH GyHKIMH
int same_color (line I, box b)

if (L.color == b.color)
return 1;
return (;
}

main (void)

line 1;
box b;

textbackground( BLACK);
clrscr();

b.define_box(5, 5, 25, 10);
b.set_color{RED);
l.define_line(3, 15. 30);
Lset_color (BLUE);
b.show_box();
1.show_line();

gotdxy(l, 1)

if (same_color(l, b))

cputs(” Same colors \n");
else

cputs(” Dafferent colors \n");
getch();

b.define_box(43, 6. 70, 11);
b.set_color(GREEN):
Ldefine_line(43, 16, 30);
Lset_color (2);
b.show_box():
Lshow_line();

gotoxy(41. 2);
if (same_color(l, b))

cputs(” Same colors \n "):
else

cputs(™ Different colors \n ");
getch();

return 0;

}
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OGpatvre pHyMaHie Ha TipenBapuTebHoe (forward) obnsmienue Kacca line
class line;

B Hayane NporpaMMbl. 2TO OOLABIEHME MOXOXe Ha OOBARIECHHE NPOTOTUNIA
$yuxkumit. Knace line ucnonesyeTcss B Kiacce box Jio Toro, Kak oObsiBneH ma6-
JIOH KJacca line, moaroMy Mbl 0OsI3aHEBI clieaTh TaKOe OOBSARICHHE.

HpyxectpexHoit GyHKIIMCH MoXeT OBITh He TONBKO BHEIIHSS QYHKIIMNA, HO
U QVHKIMA - YicH Apyroro Kiacca. B mpenslayiiem IpUMepe MOXHO ObLIO
00bsiBUTE QyHkimo same_color() ¢yHKimeit - wieHoM kiacca box, a B Kiacce
line - ApyXecTBeHHOI QYHKIUMEH:

class line;

class box{

int color;

int upx, upy;

int lowx, lowy;

pubhc:

int same_color(line 1);

void set_color(int c);

void define_box(int x1, int y1, int X2, int y2);

void show_box(void);

k

class line{

int color;

int startx, starty;

it len;

public:

friend int box::same_color (line 1);

void set_color (int c);

void define_line (int X, int y, int 1);
void show_line (void);
h

O6paruTe BHMMaHKE Ha TO, YTO B 0ObsiRNEHUU Kiacca line ykaszaHo noiiHoe
wva dyukimn box::same_color(). Kpose Toro, MoXHO He YKa3blBaTh B KaueCTBe
apryMeHTa obpeKT Kilacca box. Beimsizets HoBas ¢yukims box::same_color()
MOXeET CIICAYIOUIMM 0Opa3oM:

// Ommcanme ApyxecTBeHHON QyHKIHH

int box::same_color (line 1)

{
if (l.color == color)
return 1;
return 0;

}
Yuraresmo GyaeT HETPYIHO Tepercars NpuMep 67 g 3Toro Ciyyas.
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DPYXECTBEHHBIE KNACCbI

[pu 0ObsiBNEHHH KJlacca MOKHO OOBABUTL Cpa3y Bee QyHKIIHH - YNCHBL ApY-
[ OO KNacca APYKeCTBEHHLIMH 01iHM 0ObsBNCHHEM:

class X { .},

class Y {

/7

friend class X;

/7

H
OObsiBrieHMe Knacca OpPY)KEeCTBEHHbIM TPEAnonaraet, 4ro NpHUBATHbIC W 3a-
UHIEHHBIE YJieHBl Kaacca Y MOryT HCIONIb30BATLCA B Kilacce X.

APFYMEHTBI ®YHKLMK, 3ALABAEMBIE MO YMO/IYAHHIO

S3uik CH+ npeiocTaBiseT 10NB30BATENIO BO3ZMOXKHOCTD YCTAHABIMBAThL 3HA-
4EHMS MMapaMeTpoB GYHKLMH [0 YMOINAHMIO, ecliM MPpH BbI3oBe (YHKUHH apry-
MEHTHI HE OBLITH YKa3aHbL.

[Mycte ¢yuxumsa f{) uMeeT exMHCTBEHHBIH LENBI apryMEHT M €10 3HA4YEHHUE
no ymosnyanmio nonxHo paBHatees 10. Onucanne ¢gyHKuMu MOXKET ObITh Clle-
AYIOLLHM:

void f{int 1 = 10}

{
}

Bri3Bath (YHKIHIO, ONpefieleHHYI0 TAKHM 00pa3oM, MOXHO BYMs criocoba-

MM:

f(l); // nepepaercsa 3HayeHHe apryMeHTa i, pasHoe |
f(); // nepepaercs 3HayeHHe 1 o YMOAYaHHIO pasHoe 10

YroObl ny4iue nouHsTh ynoOCcTBO YCTAHOBKM apryMeHTOB M0 yMOJMAHMIO,
npuBeseM fipuMep Mose3Hoi QyHKumM, oTcyTcTBYIOWICH B OHOMMoTexe Borland
C++. Dra pyHKUms npy paboTe ¢ TEKCTOBLIM IKpaHOM BLIBOJHUT YKa3aHHYIO CTPO-
KY HauMHas ¢ 3a/laHHoro mecTa sxpana. Hazosem ee stringxy():

void stringxy(char °str, inl x= -1, int y= -1)
{

if {x==-1) x=wherex();

if (y==-1) y=wherey();

goloxy(X, vk

cout << str;

}

D1a QyHKumMs paboraet B TEKCTOBOM pexume dkpana. @ydkuun wherex() un
wherey() sBnsiorces dubnuoreynsiMu Qynxumamu Borland C++, X npoTtoTHIib
Haxoasitca B (paiine conio.h, oHu BO3BpallialOT TEKYNIHE KOOPAMHATHEI Kypcopa X
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U y coorsBetcTBeHHO. Mcnonbioranue ¢GyHKUMM StringxXy() mpuBeleHO B Clie-
IYIOLIEM TIpHMepe:

#include <iostream.h>

#include <conio.h>

// Tprmep 68. AprymeHThl QYHKIMM, 3ajaBaeMule 10 YMOTYaHHIO

// TIpoToTHI GYHKIMK C apryMEHTAMH, 3aJaBaeMBIMH 10 YMOTYaHUIO
void srtoutxy(char *str, int x=1, int y=-1);

main(void)

{

stringxy(" 310 muuma 11\n", 1, 11);
getch();

stringxy(" [Npogonxenue Ha Tol xe cTpoke\n ");
getch();

striingxy(” Jlunua 13\n", 20, 13);
getch();

stringxv(" C noauumum 60\n", 60);
getch():

return 0;

// Onucanune QYHKLHMH C apIVMEHTAMH, 331aBaeMbIMH MO YMOTYAHHIO
// ObparyTe BHHMaHMe Ha OTIMYMe 3aro/ioBka QyHKIIMH OT MPOTOTHIIA

I (1)}1{{(111{"
void stringxy(char *str, int x, int y)

if (x==-1) x=wherex();
if (v==-1) y=wherey():

gotoxy(x. y).
cout << 8tr;

}

O6pariM BHUMAHHUC Ha TO, YTO NpH BBI3OBE (QYHKIMHK stringxy() U3 (yHK-
MM main() yKaszaHo pa3sHoe KOTYECTBO apryMEHTOB. 3To JOITyCKaeTcs peaiii-
saieii sieika C++. Ecoi onpeneiietint Bce TpH MapaMeTpa, To $yHKUMs pabo-
TaeT ecTeCTBEHHBIM obpa3som. Ecii orpeniesieHbl 1Ba napameTpa, TO 3HAYEHHE Y
yCTaHARIMBaeTCH M0 YMOMYAHMIO paBHBIM -1, a B pe3yinrate pabotsl GyHKUHK
yCTaHABIMBAETCH paBHBIM 3HAYCHUIO KOOPAMHATH Y Kypcopa. Eciim ykazan oanu
napaMeTp, TO X M y OyayT onpeneneHs o ymo4aHiio. MoxHo iy 3a1ath y B
SIBHOM BUIE, & X 110 yMOTYaH o?

stringxy(" JIuuua 13\n", , 13): // HenpasWILHEI BBI3OB

Her, "ensas. [losToMmy Bce apryMeHTHI, 3aJaBaeMBIE [0 YMOMMAHUWIO, JIODKHBI
HAXOAMTLCS T0CIe apryMEHTOB, 3HAYEHHS KOTOPBIX HE 3aJaHbl 110 YMOTYaHHIO.
Baxio noMHuTL, YTO BCE IMapaMeTpbl, KOTOPEIM IPHCBAMBAIOTCS 3HAYECHMSA
MO YMOIYAHUIO, JNOIDKHBI OBITh NpaBee TeX MapaMeTpoB, 3HAYEHHS KOTOphIX [0
YMOTYaHWID HE YCTAHARTUBAIOTCS.
Hlanee npuBeneHsl IBa NMpUMepa HENPaBWIBHOIO 00bARIeHHS QYHKIIHIL:

188



Habw C++ (8]

void stringxy(char *str, x=-1, v); // Henpasunstoe oGrar1eHHe

void stringxy(x=-1, y=-1, char*str); // HenpasunsHoe oGbanteHHe

[Tpu ucnonp3oBaHuK GYHKIMU ¢ apryMeHTaMH, 3aJaBacMBIMM [10 YMOITYa-
HMIO, W TeperpyXeHHbX (QYHKUMH OIHOBpeMEHHO HeoOXOmIMMO CleUTh 3a
KOPPEKTHOCTBIO MX UCITOJIB30BaAHMA.

ITpu obbsiRIeHUH

void f (void);

void f (int i = 0);
I BLI3OBE

(s
KOMITWISITOP BBLIACT OIMMOKY, TaK KaK MOARISETCH HEOMHO3HAYHOCTh BHIDOpa
dyHKIMM,

YcraHarnuBaTh 3HAYEHUA IapaMeETPOB MO YMOMYAHHIO MOXHO M U1 KOH-
cTPYKTOpa Kiacca, BepHeMcs: K KOHCTPYKTOPY Ki1acca queue. To, YTO B NpuMepe
66 MbI nenanyd ODBSBICHHEM IBYX KOHCTPYKTOPOB (Ieperpy3koif KOHCTPYKTO-
POB), MOXHO CHIeNiaTh C MOMOIIBIO OIHOIO KOHCTPYKTOpa, C MapaMeTpoM, 3alia-
BAEMBIM 110 YMOTYAHUIO:

queue:: queue(int i=0)

{
rloc=sloc=();

id=i;
cout << "Ouepenp "<< id<< " HHMLHATH3HpOBaHa\n");

}

[TpM TakoM OITMCAHUH KOHCTPYKTOpa MOXHO OOBARIATE OOBEKTHI Kiiacca
queue clieoyonuM odpaloM:
queue a(5), b;

3uavenue id s mepBoro obbekTa (a) GyneT paBHO NATH, LIS Broporo (b)
OyneT paBHO HYITIO.

Hcmonb30BaTh HAaYaIBHYIO0 YCTAHOBKY MapaMeTpoB clefryeT KoppeKtHo. Lle-
JlecooBpasHoCTh HAYATLHON YCTAHOBKU IO YMOMYAHHMIO 3aBMCHMT OT TOro, Kak
YyacTO HANO YCTaHARIMBATh 3HAYeHWE 0 yMOTYaHHIo. EcM B momaB/stionieM
COJBIUMHCTRE ciyyaeB TpebyeTcss OMHO M TO Xe 3HauyeHHe, TO YCTAHOBKA IO
YMOYAHHIO HMEET CMBICIL.

CTPYKTYPbI U KNACCHI

CrpykTypsl B s3bike C++ obmaqaloT TeMH Xe BO3MOXHOCTAMH, YTO M KIACCHL
B C++ ximacchl ¥ CTPYKTYpbI, 33 OOHUM MCKTIOYEHHMEM, MOIYT OBITh B3aUMO3aMe-
HsieMbl. CTpyKTypa MOXeT BKJIIOYATH JaHHble M IpaBiia obpaboTKM 5THX JaH-
HbIX. Pazmmuue B s3blke C+-+ CTPYKTYP M KJIacCOB COCTOMT B TOM, YTO WIEHBI
Kiacca MO YMOMYAHMIO MMEIOT PEeXUM JOCTYIA private, a B CIPYKTYpE 4iEHBI
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CTPYKTYPBI 1O ymonHanHio public. 3a 3TuM HCKIOUEHHEM 0ObABNICHHE CTPYKTYPbI
H KNacca OJIHHaKOBO.
MoHO BMeCTO knacca queue oObABHTL CTPYKTYPY queue:

struct queue {
queuef{voiwd), // KOUCTPYKTOP 10 YMOAY2HHEO

queue(int 1); // KOHCTPYKTOP HHHUHAAH3AITHH

~queue(vaid); // pecTpyKTop
void gput(int 1j;

int gget(void),

privale;

int g[100);
int sloc, rloc;
int id; // aro 3naueHHe GyAeM ONpeAEAATE
18
ObbsiBneHHe 06beKTa CTPYKTYPHI queue NMPOH3BOAHTCH Tak Ke, Kak H JUls
KJacca:

queue obj(l}, obj2,

MoxkHo nepenucarhb npumMep 65 s ciyyas cTpyKTYpHl H yOeqHThes, YTO HH-
KaKHX M3MeHeHMi B paboTe nporpaMMel He NMPOH30MIET.

OBBLEAMHEHMA M KNACCHI

O6nepunenus (Union) ¥ KJIacchl TaKke HMEIT MHOIo obiero. Ilo cytu obbe-
[WHEHHE - 3TO CTPYKTYpa, B KOTOPOMH JUIA BCEX 3/IEMEHTOB BHIieNieHO ofllee Me-
cto B namsTH. OObeMMHEHHE MOXET HMETh KOHCTPYKTOp, IECTPYKTOP W APYKECT
BeHHbie (PYHKUMH. Bce wieHsl oObeHeHus 10 ymondanuio public. Kirouessl
crnioga public, private u protected He MOryT HCNONB30BATLCH B OOBEAMHEHUSAX.
Kpome toro, obbeanHeHys He MOTYT Y4aCTBOBATH B MEXAHM3ME HAaClieIOBaHHS HY
kak 6a30Bbiii, HW Kak rpowssoaHBIH THIL Ecnu TpebyeTcs ucnosnbzosats 00beau-
HeHuHe B cTiUle a3bika C, TO 3T0 MOXKHO AenaTth 0e3 kakux-nubo orpaHuueHHI.

B sizbike C++ paspenieHsl Tak HasbiBaemble Oe3bIMSIHHBIE, HAH HeUMEeHOBaH-
Hele (anonimous), 00be IHHEHHSA:

union { CIHCOK_YAEHOER };

HewnmetioBaHHble 00beIMHEHNA ONpeensatoT 0ObEeKT, a He THIL MMeHa unieHoB
HEMMEHOBAHHOTO 06beIHEHHs NO/DKHBI OT/IMYATLCH OT APYrHUX UMeH u3 obnacTh
neficTBHs, 3TH UMEHA UCTIONB3YIOTCH HETIOCPEACTBEHHO, T. €. 63 onepaLuy To4Ka.
Ho, nockonbky oY SBNSIOTCA WieHaMK 0ObeIMHEHUS, JUTs HUX BEHIJIENSIETCS B Na-

MSTH OIIHO K TO e MecTo. OHU UMEIOT OIMH U TOT XKe afipec.
#include <iostream h>
// Tipumep 69. HenoaszoraHHe HeMMeHORaHHEX o0 bepAHHeHHH
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main()

{

union {
long I;
unsigned char chj4];
K

cout << "BeeiMTe YMCIO THTIA long: ;

cin >> 1;

cout << "Mnazumit 6aiT: " << int(ch[0]) << "\n";
cout << "Bropoii Gaitt : " << int(ch(1]) << "\n";
cout << "Tpetuit Gaifr : " << int(ch[2]) << "\n";
cout << *"Crapumit Gaitr : * << int(ch[3]) << "\n\n";

return 0;

}

IIporpamma 3toro npyvepa “pazbupaet” yucno Tuna long no Gaitram u rie-
yaTaeT Leabie 3HayeHWs 3T GaifroB. Mcnommayercst ocHoBHas wiest mpuMeHe-
HHA OOBEAMHEHWI! ~ TPaKTOBKA OHOIO M TOIO X€ MeCcTa B MaMsITH Kak Iepe-
MEHHBIC Pa3sHOIO THIIA.

MOACTABNAEMBIE (INLINE) ©@YHKUWUH

C++ nMeer elle oJlHy BRXHYW 4YepTy, KoTopoil HeT B si3pike C. D10 non-
crapnsiembie ¢yHKumM (inline function). [Toacrarnsiemble yHKIMM He BBI3BI-
BAIOTCHA KaK OObMMHBIE (yYHKUMM si3pika C++. B MalIMHHBIL KoA MporpamMbl
BCTARISIETCH KOJ, COOTBETCTBYIONIMIT 3TOil hyHKINMM. D10 KakK OBl NapaMeTpH3y-
POBAHHAsI MAKPOIIOACTAHOBKA, HO YK€ Ha [POLEecce KOMITWISLIMIL

Cyiectsyet aBa crnocoda cozjaHus inline-dyukimit. Iepeoiit - ncmoassy-
etest moaudukarop inline. Harpinvep,

inline int f{void)

{

}

T. €. nnepes obparTeHeM (yHKUMK ctapites Momdukarop inline. On 1peme-
cTByeT BceM ApyruM MomidukaropaMm. [IpuynHa BBeaeHHA TakuX (YHKIIMIT -
rmoBblieHYe adhekTHBHOCTU paboTel MporpaMMbl. Kaxipli pas, Koraa rpouic-
XOJMT BBI3OB (DYHKIIMM, BBITOMHSETCS HeCcKOIbKO AciicTBiil, BKIIOYas Mepechii-
Ky MapaMeTpoB B CT¢K W BO3Bpar 3HayeHHA ¢yHkuuu. TpebyeTcss HECKOJIBKO
TAKTOB IIpoleccopa (MOXeT ObITH JOCTATOMHO MHOIO) U BBUIOTHEHUS 3THX
aeiictemit. Koraa xe wcroasayetcs inline-dyHkinis, Ha BBI30B Takoil (hyHKUMHK
BpeMA He TParHTCH, COOTBETCTBEHHO BO3pacTaeT CKOPOCTH BBHINIONHEHHS Ipo-
rpaMMel. Ho Bo3pacTaeT M pasMep Koja IporpaMMbl, ocoOeHHO ecly ¢yHKIMA
noctarodHo Gonbliag, Takum oOpasoM, JIyyllie MCHONB30BaTh inline-dyHKiuio
TOrAa, Koraa QyHKUMA odeHb MaleHbKas. bonbiiue rno pasmepy QyHKUMH pe-
KOMEHIYETCS BBI3BIBATh OOBIYHBIM OGPA3OM.
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PaccaorpuM rpumep:

#include <iostream.h>
[/ Ipumep 70.

class clf
int i;

public:
int get_i(void);
void put_i(int j);

»

inline int cl::get_i(void)
{

return i;

}

inline void cl:zput_i(int i)
{

=

}

main(void)

{

cl s

s.put_i(10):

cout << s.get_i();
return 0;

}

BaxHo MOMHHTH, 4T0 JUIS KOMITILISTOpa inline 370 TpeOoBaHNE, a He KO-
MaH1a co3jdaHds inline-koja. ECTh pasTiriHBIC CHTYALUIH, MPENSITCTBYIONIME
co3iaHvo inline-kola. 310 MPOHCXOIUT TorAa, Koraa QyHKIHSA COMCPXIT 1HK=
:1bl, OMEpaTophbl switch, goto iLTH Bo3ppallacT 3HadcHHe ©Oo.lce OIHOIMO pasa.
Inline-gyHxin He MoryT OBITH PEKYPCHBHBIMH ILTH COJEPXAaTh CTaTHYECKH:
(static) nepeMeHHBIE.

Oyukimsg, uMeomas Moavdukarop inline, MoxeT ObITh Kak (yHKIMeld -
Y IEHOM KaKoro-iubo Kiacca, Tak H oObriHOM (yHKiHell.

Ipyroii criocod co3naHMs MOICTARIsAEMBIX QyHKIMIT B A3bike C++ cocToMT
B ornucaHiu (yHKIMKM BHYTPH oObsRIcHMA 1iab.ioHa Kiacca. Jliobas ¢yHKimA,
ornpenejeHHas BHYTpM wiabiioHa Kilacca, apBroMarudecku Jemaetcss inline-
tyuxkinieir. [TosToMy HeT HeoOXONMMOCTH MMPEABAPITL €€ OflpesieieHHe Kioye-
BBIM cJioBOM inline.

Hanpisep:

#include <iostream.h>
// Tipynep 71.

class clf
int i
public:
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int get i(vord){ return i; }
void put_i(int j){ 1=j, }

¥

main(void)
{
cls;
s.put_1(10);
cout << s.get_i();

return 0;

}

3rorT npuMep HarcaH B ctune sisbika C++. B C++ kopotkume GyHKIGH
ODBIYHO OIMpelensoTcs, KaK B 9TOM [MpUMepe, BHYTPH Kilacca.

HACNEQOBAHME KNACCOB

Obcynum Bonee neTanbHO MOHATHE HacjaenoBaHMs KiaccoB. Haunem ¢ Tep-
muHonoruu. Knacc, xoTophlii Hacnenyercs, HasbiBaeTcs 6GaszoBbiM KitaccoM (base
class). Knacc, KOTOpBIH sIBNsieTCs HACHENHWKOM, HA3BIBAETCH [IPOH3BONHBIM
wriaccoM (derived class). MHorna takoit kinace HaseiBaoT notoMkoM (child class).
B ssbike CH++ npHHATBL TepMHHBI "OaszoBblif (base) kmacc”™ M "NpOM3BOMHBII
(derived) xuacc”.

HamomuuM, 4to B sizelke C++ 95ieMEHTRI KJ1acca MOryT ObITh TPEX PEXUMOB
noctyna: obue (public), npuBaTHeie (private) U 3auLeHHBe (protected).

O0ute 3neMEHTH MOIYT OBITH AOCTYMHBI APYTUM (YHKIMAM MpOrpaMMBbl.
ITpuBaTHBIE 57EMEHTBI MOIYT OBITH JOCTYIHBI TONMBKO (GYHKIUMSM-YIeHaM WK
apyxecTBeHHBIM (friend) ¢yHkumam. 3apuieHHbIE SJ€MEHTBl TaKXKe MOTYT
OBITH JOCTYMHB! TOJIBKO (PYHKIMAM-YJIEHaM WIH JIPYXECTBEHHBIM (DYHKLIMSM.

Korna ofuH Knacc HacneayeT apyroil kiacc, Bce INMPHBaTHBIC 3NIEMEHTH Da-
30BOr0 KJIacca HEJOCTYITHE! LI MPOM3BOjIHOTO Kiacca. Hanpumep:

class X{ // Basosrit xnace X

int i;

mt j;

public:

void get_ij(void);

void put_ij(void);

class Y:public X{ // ITpoussoankii xnacc Y
mnt k;

public:

it get k(void);

void make k(void);

}!‘

B atoM npumepe X - 6asoBeiii Ki1ace, Y - npousBoaHblif kiace. OyHKIMM -
JieHBl KJacca Y MOryT Hcronb3opate obupte dyHkumu get  i() v put i), Ho
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HE MOMY1 MCNONL30BATHL 1 11 |. TAK KAK OHMW NPHBATHLIC AA8 X M, COOTBETCTBEHHO.
HenocTynuel aas ¢yHkirit get k(), put_k() knacca Y

Moo obecneuuts JOCTYN YNEHOB-(PYHKIMIA knacca Y K 3NEMEHTaM 1 W |
knacca X. JIns atoro B knacce X HATO 00BABUTL MX 3alUHlILEHHBIMH - protected

class X{

protected

il 1,

int ),

public

void get_ij{void),

void put_ij(veid)

class Y public x{
int k

public:

int get_ k(veoid)
vord make_k{void)

}

‘Tenepb wieHsl K1acca Y UMEIOT AOCTYN K ujleHaMm 1, | knacca X. B To e Bpe-
Msl I, ] OCTAIOTCA HEIOCTYMHLIMHI IS oCTanbHOM YacTH nporpammel. Jloctyn ua-
CNElyETCA K 3NeMEHTaM, OObABJIEHHBIM 3am[HIIeHHbIMY WK OOMIMMH, HO He Ha-
cnenyerca IUls NPUBATHBIX 3JIEMEHTOB.

OcHoBHasa ¢opma HacnenoBaHUA -

class HMA__POU3BOAHOTO__KAACCA .| peXXHM_AOCTYyNa HMa_Ha30BOro__Kaaccd

{

b

3nech pexHM joctyra MoxeT ObiTh public, protected mnu private. (Pexum
JIOCTYTIa MOX€T OTCYTCTBOBAThH, B 3TOM CIIy4ae MpEnonaraeTcs, YyTo PeuM JIoc-
Tyna public, eciii Npon3Bo/HKIN KIace CTPYKTYpa, W private, eciu Mpou3BOANbIA
Knacc class.)

Ecnn pexum poctyna public, To Bece obiuie M 3aiumineHHsie 4neHsl 6a30B0ro
Kjiacca ocTaloTes oOLMMH M 3alllMIIeHHBIMU WieHaMM 1poM3BojiHoro kiacca. Ec-
JIM peXuM JOCTyMa private, To Bce ofuime W 3aluMieHHbIE 3NEMEHTH 5a30BOIO
KJ1acca CTAHOBATCH [MPHBATHBIMK 3JIEMEHTAMH NPOH3BOAHOIO Kiacca. Ecin pexnm
Jocryna protected, To Bce obiMe M 3aiMILIEHHBIE YWiEHE 6ajoBOro Kiacca craHo-
BATCA 3alUMILEHHBIMM YJIEHAMH Npom3BoaHoro knacca. CkazaHHoe Bhillie MITKOCT-
pUpYyeTes CHEAyIOLLEH CXeMOi.
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Pexum nocrtyna

K 3JIEMEHTY
B Da30BOM KJacce

private

protected

public

private

protected

public

private

protected

public

NpH HacnenoBaHKH
Klacca

protected

-

private
————

K JIEMEHTY
B NPOM3BOJIHOM KJlacce

HenoctyneH

protected

public

HepocTtyreH

protected

protected

Henoctynen

private

private

YToOnl NpOoMLNIOCTPUPOBATE Mepejiady pexnMa JOCTYIA K MepeMeHHBIM MpH
HacneI0BaHUM, PACCMOTPUM BCE 3TO Ha MOJIENLHOM NpUMepe.

F#include <iostream h>

// TpuMep 72. HacaepoBaHHMe pesKuMa AOCTYTIA

class X {
protected:

int 1;

int

public:

int get_ij (void);
void put_ij {void);

// 1, | kaacca X craad prolected uaenaMu B Kaacce Y

class Y: public X {
int K;

public:

mt get_k{void).
void make k(void),

y:

// Z nMeeT AOCTYTI K NepeMeHHEIM 1, | Kaacca X
// Z He nMeet pocTyna K K kaacca Y

class Z: public Y{
public:
voud f(void),

void X:: get_ij(void)
{

cout << "Beeprie ABa UMCAa

195



A Havanetsil kypc C u C++

cin 2> >3,

)
void X pul_g{void)
{

cout €< "= "<< | << " j= "< ) << \n'
I
mt Y: gei_k(void)

return k;

}

vold Y make_k{(void)
{

k=1

}

void Z {(void)

i=2)=3
l

main()

Y var;
Z var?,

var.gel_ij();

var put_ij();

var make_kI();

cout << var.get_Kk();
cout << "\n";

var2 i();

var2. put_ij(),

var2 make_k();

cout << var.get_k();
cout €< “\n";
retum 0;

}

Ecnu Mpl 3aMeHHM peXHM [JOCTYNA MPH HaciaenoBaHMM kinacca X Ha private,
10 (yHkUms void Z::f(void) He Oyaet MMETh NPaBo NOCTYNA K [IEPEMEHHBIM 1, j.

Ecnu ke MBI 3aMEHMM PEXUMA JIOCTYNA MPH HacjenoBaHMM kiiacca Z Ha
private, He U3MeHss pexHM JOCTYNa MpH Hac/ieJJoBaHHK Knacca X, To meifcTBHe
NpHMEpPa 10 CPABHEHUIO C HAYANBLHBIM HEe H3IMEHUTCS.

KOHCTPYKTOPbLI C NMAPAMETPAMU MPU HACNEJOBAHWH

PaccmoTpum ewte oguH MoaeabHblil mpuMep. Kiace X 3a1aet nepeMeHHYIO X,
knacc Y 3ajaeT TMepeMeHHylo y, knacc 7 CONepwHuT DEPEMEHHYIO Z, KOTopas
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Gynet copeprkarh npousBenexue x*y. Kawapiil w3 KnaccoB conepiut (GyHKUHIO
void show(void). B npuMepe nponeMOHCTPHPOBAHO HCHONb3IORAHHE (yHKLMIT,
MMEILLMX OAHHAaKOBRIE MMeHa B Oazosom M npouzsonHom kinaccax. Obe 3Tu
(PYHKUHH JOCTYTHBI, TAK KaK Y HUX Pa3/Inua0TCa NOJIHLIE HMEHA, COOTBETCTBEHHO
Z::show(), X::(show() u Y::show(). Ha 3ToM mpumMepe MOXHO 3KCNEPUMEHTHPO-
BaTh, H3IMEHSIA PEXHUM JOCTYNA K flEPEMEHHBIM X W Y, PEXKUM OCTYNA NpHu Hacle-
NOBaHWH KJACCOB.

#mclude <iostreame h>

// Tipusep 73. [Npoctoe HacaepoBaHue KOHCTPYKTOPEL € HapaMeTPaMH.
class X {

protected:
int x;
public:
X (int i); // KoHCTpyKTOp € napaMeTpoM
~X (void); // Aectpykrop
void put_x(inti) { x = i }
int get_x(void) { retum x; }
void show (void);
b
class Y: public X {
protected:
int y;
public:
Y {(int i, int j); // KonctpykTop c napaMerpoM
~Y (void); // Aecrpykrop
void put_y(inti) { y = i; }
int get_y{void) { return y; }
void show (void);
b
class Z- public Y {
protected:
int z
public:
Z {int i, int j); // KoHCTpyKTOp € HapaMeTpom
~Z (void); // Aectpykrop
void make_z (void);
void show (void);

b
X:: X (int i)
{ =
X =i
cout << "Koncrpyxkrop X \n";
}
IE(*;—- X (void)

cout << "AecrpykTop X \n";
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void X:: show(void)
{
cout << " x =" << x <<"\n";

}

Y Y (int i, int j): X(i) // KouctpyxTop K1acca Y nepenaer sHadeHue
// xoHcTpykTopy Knacca X, NO3ITOMY OH IOMXKeH
// ¥iMeTh IBa NapameTpa

{

cout << "Kouctpyxtop Y \n";
}
Y™ Y (void)
{

cout << "Ilectpyxrop Y \n";
Loid Y:: show(void)
{cnm{<"x='<<x<<'y='<<y<< "\n";
lZ:: Z (int i, int j): Y(i. j) // KoxcTpykrop Knacca Z nepenaer 3HaYeHHs
// CBOMX napaMeTpoB KOHCTPYKTOPY Y

cout << "KoHcrpyktop Z \n";

)
L~ Z (void)

cout << "[lectpykrop Z \n";
}
void Z:: make_z (void)
{
=X *y;
}
void Z:: show(void)
{
com <Lz <" ="K <KL H T Ly K<\
)

main(void)
Z zoby (3, 5); // CoznaHue M MHMLMATH3A1MA oOLEKTa

zoby.make_z();

zobj.show();

zob).X::show(); // OOparHre BHHMaHHe HA BHI3OB QyHKLMH
zobj.Y::show(); // show() M3 pasHEIX KTaccoB

zobj.put_x(7); // 3ananue HOBLIX 3HAYEHHH NEPEMEHHEIX X U ¥

zobj.put_y(9);
zoby.make_z();
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zobp show().
zoby X show(),
zob) Y showi();

return (),

l

JecTpykTophl KaccoB Mel BBENM /118 WUIKOCTpAUKK HX BBI30BOB [IpH Hacne-
NOBaHKM KJIACCOB.

[1o 370ii e npuYHHe KOHCTPYKTOPBL KNaccoB BoINA0T cOOOLLEHNS.

Obpatute BHHMaHME Ha Nepejady NapaMeTpoB KOHCTPYKTOPa NPOHM3BOJIHOIO
Kflacca KOHCTpYKTopy 0a30Boro kiiacca:

Y Y it it ) X() {4/}

[NonbiTka NPOCTO M3MEHHTH PEXHMM AOCTYNA NPH HACNENOBAHMH KIAaCcCOB Ha
private, BMecto public 6e3 kakux-n1bo APYrux U3MeHEHHIi, BEI30BET OILMOKH Mpu
koMnunsiimK. JIns toro utobbl M3MEHHTB NPOrpaMMy Tak, u4ToOBl NPH ITOM pe-
KHME HacllefloBaHHUs MporpamMa paborana NMpaBHIBHO, HEODXOAHMO HCIONIB30-
paThb hynukuuu get x() M get y(), KOTopLie B NPEAbIIYILEM PUMEPE HE UCIONB30-
sanuck. [NonpoOyiiTe 3aMeHUTH peXxHM fOCTYNA K MEPEMEHHBIM X H Y Ha private.

B sToM npuMepe Mcnonb30BaHa clielylonas cXeMa HacneNnoBaHus:

class X > classY | == > class 7.

|

Iipn 3ToM knaccwl X M Y 1o cBoeii cyTH paBHOTNPABHBI, O W3-3a peanu3aium
NPOCTOro HacHENOBAHMA KNace Y CyLIECTBEHHO OTIMYAETCs OT kiacca X, XoTs Obt
YHCNOM 11apaMeTPOB KOHCTPYKTOpA.

M36aBUTHCS OT HepaBHOIPABHsA KJIACCOB MOXHO HMCIIONL3YS MEXAHM3M MHO-
HECTBEHHOI'O HACNECIOBAHUA.

MHOXECTBERHOE HACNEJJOBAHUE

o cux mop y Hac Kaxnblii NPOM3BOJHBIN Kiacc copepall OOMH Oa30BLIiA.
Aspixk C++ nosBonsieT Hacne/loBaHHe HE TONBKO OT OHOrO, a OIHOBPEMEHHO OT
HECKONBbKMX KlaccoB. PopMa Hac/lenoBaHHA B ITOM Clyuae clenyronasn;

class HMs-PON3IBOAHOTO-KAACCR: CIHCOK Ha30BhIX KAACCOR{
//

I3

Cnncok 6a30BBIX KIACCOB COAEPHMHT MEpPeYHCIEHHbBIE Yepes 3anaTyto Oasonblie
KJTACChl C COOTBETCTBYHOUIMMY PEXHMAMM JIOCTYNa K kaxaomy u3 0azoBbix Kiac-
COB, HalpuMep:

class Z public U, public V, private W {
/7

}
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[Tpumep 73 moxHO MNepernicars B Golee ecTeCTBEHHOM UL HEIO BHIE C
MHOXECTBEeHHBbIM HacnenoBaHHeM, Korna Kiaccel X M Y OymyT paBHOINpPAaBHEL
Takoe HacnemopaHue OyIET PEATU30BATh CIEMYIOLIYIO CXEMY:

class X =~ | meeeemee >
] class Z
class Y mmmmm—ee >
#include <iostreame.h>
// Tlpunep 74. MuoXecTBEHHOE HACTEZOBAHME.
// KOHCTPYKTOPH € TapaMeTpaMM.
class X {
protected:
int x:
public:
X (int i); // KOHCTPYKTOp ¢ napaMeTpoM
"X (void): // HectpykTop
void put_x(inti) { x =1i: }
int get_x(void) { return x: }
void show (void);
|5
class Y {
protected:
nt y;
public:
Y (int i ); /f KoHcTpyKTOp € MAapaMeTpoM
7Y (void); // Mectpykiop
vord put_v(inti) {y =1; }
int get_v(void) { return y; }
void show (void);
¥
class Z: public X, public Y {
protected:
nt z;
public:
Z (int i, int j): // KoHCTpyKTOp € napameTpoM
~Z (void); // Hdectpykiop .

void make_z (void);
void show (void):

}:
X X (int 1)
{

X =i

cout << "KomnctpykTop X \n";
}
X~ X (void)
{
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cout << "Aecrpyktop X \n',

'icrld X show(void)

{cnut << "x o= "L x << "\,
ilrf';: Y (inti)

y =1

cout << "KoHcerpyktop Y \n';
'}t’;:" Y (void)

cout << "Aecrpykrop Y \n";
Eroid Y:: show({void)

:cuut <K'y = "< y<< "\

Z: Z mta, ant ) Y(§), X() // KoHerpykTop Kaacca Z nepepaet
// 3HayeHHs CBOMX NapaMeTpol
// RoHCcTpyKTOpam X u Y

{
cout << "Kouctpykrop Z \n".
h
2~ 7 (void)
{
cout << "Aectpyktop Z \n";
}
void Z:: make_z (void}
{
Z=X"Y,
}
void Z: show{void)
{
cout << z<< " = "< x << T K<y <<
h
main(void)
{

Z zobj (3, 5); // CospaHHe ¥ MHHLHaAM3anus 00beKTa

zobj.make_ z(),

zobj show();

zob] X::show(), // O6paTiTe BHHMaHKe Ha BLI3OB (DYHRIHE
zob) Y::show(); // show{) B3 pasHBEIX KAraCCOB

zob) put_ x(7), // 3apanue HOBHI: 3HayeHHd NepeMeHHBIX X Uy
Zzob).put_ y(9),
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zob) make_z()
zob) show(),

zob) X show(),
zob) Y- show().

refurn O;

}

HMcnonb3oBanue KOHCTPYKTOPOB, BRIJAIOUMX coobuieHue, rossonser ybe-
JIMTLCA B TOM, 4TO 0a30BLI€ KNACChl CO3/1aI0TCA B TOM MOPSAJIKE, B KOTOPOM OHH
nepeurcieHsl B cnucke 6a30BLIX Ki1accoB Npu OOBABIEHHH NPOH3BOJIHOTO Kllacca
Z.

[Toka xoHCTpykTOpH 6a30BRIX KNAaCCOB HE UMEIOT apryMEHTOB, TO MPOHM3BOJI-
HBIH KJTacc MOXeT He uMeTh QYHKLIMIO-KOHCTpYKTOp. EciH e koHcTpykTOop 6a30-
BOTO Kjiacca MMEET OJIMH MIM HECKOJLKO apryMeHTOB, KaOwlH MPOM3IBOAHBIMH
Knacc 06s3an umeTh kOHCTpYKTOp. YT0O8 Nepenartk aprymenTsl B 0a30BHI# Kilacc,
HY)HO OmpenenuTs WX mocie oObsBneHUs KOHCTpyKTOpa 0a3oBoro kniacca Tak,
KaK yKa3aHo B OCHOBHO# (opme:

KOHCTPYKTOP-TPOH3BOAHOTO-KAACCA(CTHCOK apryMeHToR):
Ha3oBhii-KAacc] (CIMCOK apryMeHToR),

-2y
GasoBhiH-KAaaccN(CITHCOR apryMeHToR)

{

}

3pecsy 6azopiid-knaccl... 6azopwiii-knaccN - MMEHa KOHCTPYKTOpPOB 0a30BhIX
KJaCCOB, KOTOPHIC HACNCIYHTCH MNpOM3IBOAHBIM KJIACCOM. ﬂBDETD‘iHE OTOoenACT
MM$# KOHCTPYKTOpa MPOM3BOAHOIO Kjlacca OT CMHMCKa apryMeHTOB 6a30BOro Kiac-
ca. CrHMCOK apryMeHTOB, aCCOLMHPOBaHHLIH ¢ 6a30BBIM KJIaCCOM, MOXET COCTOSTh
M3 KOHCTAaHT, robanbHBIX MapamMeTpoB WHIH MapaMeTpoB JUlsl KOHCTPYKTOpa

MPOH3BOOHOIC Knacca. Taxk kak obnekt HHHNHANHIHUPYETCA BO BPpEMS BBHITOJIHEHHA
rNnporpamMmsel, MOXHO B Ka4eCTEC NMNapaMeTpPOR MCIIONB3OBATEH MNEPEMEHHBIC.

MEPESAYA OBBEKTOB KAK APTYMEHTOB ®YHKLIUH

ObwexT nepenaercs GyHKUMHM TeM XKe CIocobom, KakMM nepefaloTes U nepe-
MeHHBle apyroro tina. B Ct++, xak u B s3bike C, 00BEKTHI nepenarotes QyHKHHMH
[0 3HAYEHHIO. ITO 3HAYMT, YTO Konusa oObeKTa nepefacTcs B QyHKLMIO H, TaKIM
obpazom, nobble M3MEHEHMA, MPOMCXOAALME € 3neMeHTaMM O0beKTa BHYTPH
GYHKLMH, HE H3MEHSIOT €ro Camoro

#1nclude <iostream.h>

// Tpumep 75 T[lepepaua 0OBERTOB Kak apryMeHTOR (OyHRHMM
class OBJ{

int 1;
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public:

void set_1 (it x){1=x }

vold out_1 (vord){ coul <<1<< " ", }
}.

void {(OBJ x), // Ilpororun grysriuu

main(void)

{
OBJ A:

Acset_1 (10),
f(A);
Aout_i (), // 3nauenne | He HIMEHHMAOCH

]

return (),

}
void f (OBJ x)

xout_1(); // BriBop, x=10
x.set_1 (100);, // Mamenenwue x
xout_i (), // Buipop x=100

Moo nepenats napameTp obbekTa M 10 CCBUIKe, T. €. Nepefath aapec 00b-
ekta. Torpa uameHeHus, npousBeacHHble PyHKUHEH B 00bEKTE, MOTYT M3MEHHUTH
37107 06bexT. IIpn nepepaye B kauecTBe napaMerpa QyHKUMH N0 3HAYCHUIO 00D~
€KTa HEKOTOpOro Kinacca, Kak M MpH nepefaye B KayecTBe NapameTpa MpocTol
NepeMEHHOM, NPOM3OIAET co3maHre KoM 0ObeKkTa, TEM CaMbiM BBI3OBETCA KOH-
CTPYKTOp, @ 3aTeM M AECTPYKTOP. ITo MOXeET npueectn K nobouHeim adiextam,
0COOEHHO eC/IM KOHCTPYKTOP AMHAMUYeCKH Bblesser namsaTh. B s3pike C++ BBO-
JUTCA MOHATHE CCHIIOYHOMH NEPEMEHHOM, NPU HCIONB30BAHWM KOTOPOH B KadecT-
BE rapameTpa He NMPOMCXOAMT CO3/1aHus Konuu obbekTa. B TO XKe BpeMa BO3MOXK-
HO M3MEHMTh 3Ha4Y€HHE NAHHEIX - YWIEHOB 3Toro obhekra. OO MCIONb30BaHKMM
CCBINIOYHLIX MEPEMEHHBIX PeYb MOHAET BRILIE.

MACCHUBBI OBBEKTOB

MoxHO co30aTh MaccHB 0O6BEKTOB COBEPIIEHHO TAK K€, KaK W MacCHB 3fie-
MEHTOB OpPYroro Tvna AaHHBIX. TouyHO Tak Ke MOMKHO CO31aTh H MHOTOMEPHEIC
MaccuBel. PaceMoTpuM npuMep HCnons30BaHus MaccHBa 00bEKTOB

#1include <iostream h>
// Tlpumep 76 Menoabiloeanue MaccHBa 0DLeKTa

enum disp_type{mono, tga ega, vga };
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class display {
int colors; // 4McI0 HBeTOB
enum disp_type dt; // TN aucres
public:

void set_colors (int num) { colors = num; }
int get_colors( ) { return colors; }

void set_type (enum disp_type t) { di=t; }
enum disp_type get_type(void) { return dt; }

L
char names[4][5] = {
"mono”,

'ega:,
"vga
|9

main(void)

{
display monitor{4]; // OOvsBieHHe MaccHBa OOBEKTOR
mt i;

monitor{0].set_type(mono);
monitor{0]set_colors(1);
monitor{1].set_type(cga);
monitor{1)].set_colors(4);
monitor[2].set_type(ega);
monitor{2].set_colors(16);
monitor[3].set_type(vga);
monitor[3].set_colors(16):
for (i=0; 1<=3; 1++) { // UcnoassosaHHe 3qeMeHTOB
// MaccHBa 06BEKTOB
cout << names[monitorfi].get_type( )] << 7
cout << " has " << monitor(i}.get_colors( );
cout << " colors \n";
}
return 0;

}

Peay:iptaroM paboTol nmporpamMmel BymeT cieayiolee:
mono has 1 colors
cga has 4 colors
ega has 16 colors
vga has 16 colors

YKASATEND HA OBLEKT

Kak 1 Ha npyrue TUmbl gaHHBIX, Ha o6BEKT MOXHO CCHUIATBCS Yepe3 yKasa-
Teb. Y100kl NMOAYIUTE AOCTYIT K 9MEMEHTY KOHKPETHOIO 0OBEKTa, HCTIONb3YeTCS
orepalms To4ka. YT1oOk 1OJYYMTh NOCTYT K 2JIeMeHTY 00heKTa, Korna MCroiib-
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"J"

3yeTcs ykasarenb Ha 0OBEKT, HclonL3yeTCs onepauus crpenka. Mcenons3oeanne
oTiepauMii ToYKa W CTpeNKa aHaNorMuHO MWCMONb3OBAHMIO 3THX Ofepaluit Jis
CTPYKTYP M 00benHeHHi B s3nike C.

class p_example{

/7.
HE

main|{void)

)

p_exsample ob, *p;

// ob - obpekT
// P - yKasaTeAb Ha OB'BLeKT

ob sel_num(1); // npsaMoM ADCTYTI

p=~&ob; // npuCBOeHHE aapeca
p->set_num(2);  // ADCTYH Yepes yKasaTeib
return (;

lMEPErPY3KA ®YHKLUMIA U OMEPALIMIA

Mui yike obcymnanu neperpysky GyHkumii B aspike C++. Kpome toro, sa3bik
C++ nossonser Takke NEPErpy3uTh M cyllecTBylowMe onepauuy. Korpa Mel ro-
BOPHM O MIEPETPY3Ke Onepaluii, Mbl HMEEM B BHJIy 3HAK OTEpaliHy, NPHIaHHE eMY

HOBOI'O CMBICA. PaccMOTpHM 3TH BO3MOXHOCTH NoapobHee.

MEPErPY3KA KOHCTPYKTOPOB

DOyHKUMM-KOHCTPYKTOPH HrpaioT crnenpdmuyeckyio ponk B s3bike CH+. Tem
He MEHEE OHH MOryT ObiTh Meperpy)xeHbl Tak e, kak W apyrve ¢yHxkum. Ilepe-
rpy3ka KOHCTPYKTOPOB KJlacca OCYLIECTBIAETCA 11POCTO 00bABACHHEM KOHCTPYK-
TOPOB C pa3IMiHEIM HabopOM NMapaMeTpoB.
Mpb! yrke BHOENHM paHee Knacc ¢ ABYMS KOHCTpykTopamu. [Tpormmoctpupyem
[eperpy3Ky KOHCTPYKTOPOB €LIe OAHUM NPHMEPOM.

#include <jostreamn h>
#include <stdlib.h>
#include <time h>
// Tpumep 77. lleperpyska KOHCTPYKTOPOB
class timer{
int seconds;
public:
// KOHCTpYKTOpP NO YMOAYGHHIO
timer(void) { seconds = 5;}
// Bpems 3apaercs CTpOROM
timer(char ‘1) { seconds=atoi(t);}
// 3apaHue CERYHA LEARIM YHCAOM
tirner{int t){ seconds=1;}
// 3apaHHe MUHYTaMH M CeKYHAAMH
tirmer(int min, int sec){ seconds=60"min + sec, }
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vold runfvoid),

b

void timer run(veoid)

{
clock_L 11, 12,
11 =12 = clock{ ) / CLK_TCK,
while (seconds] {
if (11 / CLK_TCK +1<= (12 = clock( )) / CLK_TCK) {
seconds--;
11 = 12
}
}
cout << "\a", // Curnan

}

main(void)

{
timer a(10}, b("20%), ¢ (1, 10}, d,
cout<< "Tlopoxaute 10 cerynp  \n",
arun{); // 10 ceryna
cout<< "Tlopoxaute 20 cerynp  \n"
brun( ), // 20 ceryHp,
cout<< "Tlopoxaute 1 MunyTy 10 cekyna ..\n";
crun({ }; // 1 munyTta 10 ceryHA
cout<< "TlopokauTe 5 ceRyHp  \n',
drun( );
return O,

}

Ota nporpamma ucrionezyet $yukumio clock() cucremnr Borland C++. 3ta
¢dyHKUMA BO3BpPALIAET YUCIO THKOB CUCTEMHBIX YacoB, MPOLIENIIMX 0C/e Hayala
BbiNoNIHeHMA nporpammbl. Makpoc CLK TCK sBnsercs 4Yuciom TMKOB B CEKYH-
ny. U dyskuus, u makpoc o6naBneHs! B 3arosioBounom daiiae time.h. Konwnyect-
BO THKOB, penenHoe Ha CLK TCK, paet umcno cekyHiL.

AWHAMMYECKAS KHULIMANM3ALIUS M NNOKANbHDBIE NEPEMEHHDIE

B s3pike C ecth TpeboBanme, uToOn BCe NnOKaNbHLIE NEPeMEHHLIE OBLIM 00h-
siBfieHbl B Hayalle bnoka. [locne nosenenusa oneparopa B 65oke yxe Henb3s 00ba-
BWThH HepeMeHHY10 B 3ToM Onoke. C++ CHMMaeT 3TO OrpaHM4YEHME, T. €. MOXKHO
0OBABHTE NOKANLHYIO NIEpeMEHHYI0 B Mobom mecte Onoka, HoO 1o ee MepBoro Mc-
nons3opanud. OObsABAEHHE NEpeMEHHOI HEMOCPEACTBEHHO NEpejl €€ TIEPBLIM HC-
NONIL30BAHHEM MOXET NOMOoYs M3bexars nobouHuX 3PPeKTOoB.

B s3wike C++ u nokaneHwie, 1 rnobanbHele NEpeMeHHbIE MOTYT HHULIMAIN3H-
pOBaTLCS BO BpeM#A BhINONHeHHs nporpamMbl. A3bik C Tpebyet, 4To0bI nepemen-
Has MHUIMANH3KpoBanack KoHcTauToil. B s3wike C++ nepemeHHas moxeT OwITh
HHHLHMATH3HPOBAHA C MOMOLIBI0 HEKOTOPOro BHIPAXKEHHS BO BpEMSs BhI[IOJIHEHHA
Iporpammei.
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Tak Xe Kak ¥ Opyrue mnepeMeHHbBle, OOBEKTHI MOIYT MHHLIMATH3UPOBATARCH
JHHAMUYECKH BO BpeMA MX CO3IaHMS. DTO MO3BOJIAET CO3IABaTh TOYHO TOT 06%5-
€KT, KOTOPBIIl HYXEH, MCTOAb3ys MHPOPMALMIO, KOTopask CTAHOBMTCS H3BECT-
HOH TONLKO BO BpeMs BHIIIO.HEHMs MporpaMmbl. JIas wUnOCTpaliid JTMHAMH-
YecKOoil MHMIMAIM3ALMU HCIIONMb3YyeM HporpaMMy TaifMep, pacCMOTpPeHHYHO paHee.
B nepeoM Mcrons3oBaHMKM 3TOrO TMpuMepa Bee OOBEKTH HHUIMATH3HPOBATHCH
KOHCTaHTaMM. B mipeiviaraeMoM TNpuMepe MHMIIMATH3ALKA NPOBOAMTCSA BO Bpe-
MA BBIIIOAHEHHA NporpaMmel. UHULManM3upyoTces: apa obbekTa b u C:

#include <iostream.h>

#include <stdlib.h>

#include <time.h>

// TNpwusmep 78. [IMHaMHYecKas HHHIIMATH3aIMS OOBEKTOB

class timer{
int seconds;
public;

// KOHCTPYKTOp MO YMONYaHHIO
timer(void) { seconds = 3;}

// Bpems 3ajaeTcsl CTPOKOH
timer(char *t) { seconds=atoi(t):}
// 3alaHKe CeKyHA 1eIbIM YHCIOM
timer(int t){ seconds=t:}
// 3alaHHe BpeMeHH MHHYTAMH M CEKVHIaMH
timer{(int min, int sec){ secons=60*min-+sec;)
void run(void):
5
void timer::run{void)
{
clock_t tl, 12;
t1=t2=clock( )/CLK_TCK;
while(second){
if (t1/CLK_TCK+1<= (12=clock( ))/CLK_TCK){
seconds--;
t1=t2;
}

}
cout << "\a"; // Curnan

main’void)
{
timer a(10) // MHuIMATH3IaIMSA BO BpeMsl KOMITHISALIMHA
arun( );
cout << "BBeHTe KOJIMYECTBO CEKYHI:";
char str{80];
cin >> str;
timer b(str); // HHHUHaTH3a1Ms BO BpeMs BHINOJHEHMS
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Lorun| ).
coul €< BepeanTe MHHYTLI M CERY AL
imt min s

C1n > min »>> sec

bmer ¢{min, sec): // VIHUIMAAK 1a11451 BO BpeMsl BLIIOAHEHHS)
crunf )
timer d-

return O;

h

KNnOYEBOE CNOBO THIS

[pu BezoBe dyHKUMM - UlleHa Kacca nepejlacTes eule OjIMH HEABHKLIK napa-
METp - yKa3aTtesb Ha O0OheKT Knacca, KOTOPHIH Bhi3bIBaeT OaHHYIO QYHKUMIO. 3TOT
ykasareJsin HaspipaeTca this.

Kirouesoe cnoso this ucrnonb3yeTcs, B HaCTHOCTH, ITPH Teperpy3ke olepaliyii.

Kak u3BecTHO, QyHKUMM -~ WieHsl KJacca MOTYT MMeTh OCTYI K private - uie-
Ham uX Knacca. Hanpumep,

class cl{
int 1,

h

Hnsa panHoro knacca QyHkuMs - YneH Kiacca MOXET MMETh OnepaTtop MpH-
ceamBanua 1=10; B gelficTBUTENBEHOCTH 3TOT ONEpaTop ABIAETCA KOPOTKOH 3arnk-
ChLIO OTieparopa

this ->1=10;

YT1obw noHATh, KaK ykazarens this pabotaet, paccMOTpHUM CHEMYIOLUYIO KO-
POTKYIO MPOrpaMmy:
#1nclude <iostream h>
// Mpumep 79. Micnioab3oBanue ykaszateAd this

class cl{
int 1;

public:
void load_i {int val}{ this->i=val, } // asaroruuno 1=vol,
i get_i (void){ return this->;; }  // aHaroruyHo return 1,

vold main(void)

cl ¢,
cload_1(100);
cout << c.get_1( ),

}
[lporpamma seisoauT yKcno 100
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MEPErPY3KA OMNEPALIUH

3a HebonpiKMm KeKodeHHeM OOnbLIMHCTRY onepauuit asska C+H+ moxer
ObITh  MOPHIAHO CrElHaTbHOe 3HAYEHHWE OTHOCHTENBHO BHOBH OfpEENeHHBIX
KnaccoB. [Insi BCTpOEHHBIX THIIOB JAHHBIX 3HAYEHHE ONEPalHN W3MEHHUTh HENb-
31. Hampumep, kiacc, KOTOpHIl onpemenser CrUCOK yKazareneil, MOXeT Hc-
nonb3oBath onepaumnio + ans pobasneHus obvekra B cnucok. Korma onepauws
NEeperpyxeHa, HH OHO M3 €€ MCXOAHBIX 3HayeHuii He Tepsiercss. Ilpocto BBOAMT-
CH HOBas oIllepalMs OTHOCHTEIBHO HOBOI'O KOHKPETHOTO KJlacca.

Y106bI 1eperpy3uth onepauMio, Haao OMNpeacsiuTh, YTO 3Ta OIepaums 3HaYMT
OTHOCHMTENIBHO KJacca, K KOTOpoMY OHa byneT npumeHsaThes. [Uig 3toro cospaer-
csa crneuuankHas QyHKuMs onepapuu (operator function), Kotopas onpenenser
NEHCTBHE 3TOM onepanyy.

OcuoBHas ¢opma GYHKIHKH-ONIEPALKMK, SBNSOUIEHCH QYHKUMEH - YJIeHOM
Knacca, -

THIT HMsI-KJacca: onepaims #(criiucoK apryMeHTOR)

{

// onepatopsl, onpenensIoniHe neicTBHe
H

3pech THMII - TUI BO3BpALIAeMOT0 3HayeHMs, # - KOHKDETHBI 3HAK OIlepaliMu.
Yacto Bo3gpauaeMoe 3HaueHHe TOTO Xe THIIA, YTO W KIAacc, XOTA BO3MOXCH M
OpYyroit TMI 31oro 3Hayenud. QOYHKUHMS onepauud A0KHA OBITh MM YIEHOM
Kjnacca MM apyxectBeHHOH ¢yHkuMei. Hebonplme ommmiumsa B cnyyae wieHa
Kjlacca WM APYXeCTBEHHOH (DYHKIMH MMEHTCS.

Paccmorpym Ha npumepe Kak peanu3yercsl neperpyska onepaumit. Paccmorpum
nporpamMMy, KOTOpas Meperpyxaer ornepauvMu + ¥ = OTHOCHMTENBHO Kiacca
vector. Knacc vector onpenessieT TPEXMEPHBIH BEKTOP B €BKJIMIOBOM MpoCTpaH-
ctee. Onepaums CIOXeHHs IBYX BEKTOPOB BBITIONHAECTCA KaK CIOXEHHE COOTBET-
CTBYIOLIMX KOOpAWHAT:

#include <iostream h>
// Mpumep 80. IMeperpyska onepauuit + u =

class vectory
mnt x, y, z, // Tpu KoopaWHatsl
public:
vector operator+ (vector t),
vector operator= (vector t);
void show(void);
void assign (int mx, int my, int mz),
5
// Teperpyska onepaumnm +
vector vector:-operator+ (vector t)

{

vector temp,

temp.x=x+t1.x,
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tempy=y+Lly.

temp z=z+ L2

return temp,
}
// Tleperpy3ka onepandM npHcBavBaHHs =
vector vector operator = (vector 1)

{
X=tXx;
y=Ly
z=Lz
return “this, // Mcnoarsopsaan this
}
void vector..show {void}
{
cout << x <<", "}
cout <<y <<", %,
cout << z <<" \n";
}
void vector:assign{int mx, int my, int mg)
{
X = mXx,
y = my;
Z = mz;
}
main(void)

vector a, b. ¢
a.assign(l, 2, 3);
b.assign(10, 10, 10);
a.show( );

b.show( );

c=a+b; // HcnoabzoBanHe meperpy’keHHLIX oNepaTopos
c.show( ),
c=a+b+c
c.show( );

c=b = a
c.show ( );

b.show { ),

return 0,

h

Kak Buano, Kaxpas QyHKUMA onepauy HMeeT TONBKO OAMH MapamMeTp, B TO
BpeMsi Kak camH QyHKLMM onpeaensioT 6uHapHele onepauuu. JIpyroi aprymeHT
HEABHO riepepaercss ¢ ucnonszoBanuem this-ykaszatens. Crpoxa temp.x=x+t.x;
aHanoruyHa ctpoke temp.x=this->x+.x, T. €. X ccemyiaetcs Ha this->x. 3neck this
accouumpyeTcst ¢ 06beKTOM. MpeNluecTBYOLMM 3HaKy onepaimu. ObnekT crnpasa
3HaKa orepanyM nepefaeTcs Kak rapaMeTp QyHKIHu.
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Ecnun nenone3ytores pyHKUHMH-UEHB], TO HE HYXHbl NApamMeTphl A1 YHAPHBIX
onepauMii u Tpebyerca nnilb OIMH napameTp MIa OUHapHbIX onepaumii. Bo Beex
cnyvasx OOBEKT, aKTMBH3UPYIOILMI onepaliuio, nepepnaetcs B (PYHKUHIO-
OTIEPALIMIO HEABHO Hepe3 yKaszaTesns this.

B 3TOM npumMepe BaxHO TO, UTO BO3BpallacMOe 3HAYEHHE UMEET THIl veclor.
OTO NO3BOARET KUCMONB30BATH BhIpaxeHue Tuna atb+c. [leperpyxkenHas onepa-
LM + HE U3MEHSET 3HaYeHUs CBOMX oMnepaHnoB. B To e Bpemsa neperpyxeHHas
onepauus = MoaHQUUUPYET ONepaua, CTOsLMIA CrieRa.

MoxHo Takke neperpy3uTh oliepauuu ++ W --. JTO YHApHBIE ONEpalWu.
B npeamayieM npumepe B ONpefefieHHE Klacca MOXHO BCTaBUThL 0OBABACHHE
GYHKLKK:

vector operator+ +(void),
W onucath  (PyHKUMIO-OTIEPALIMKD’
vector veclor::operator+ + (void)

{
X+ +;
y+ +;
z+ +;
roturn “this;

}

B 10 *e camoe BpeMs npedHKcHas onepauus
+ + obj;

JAacT TOT XKe pe3yawTar, XOTA ITOT 3HaK ofepalidu JomkeH Obul Obl OBITE CBA3aH C
JICBLIM DI'IEpElHﬂDM.

#include <iostream h>
// TlpumMep 81. Tleperpyska onepauui -+ +

class vector{

int x, y, z; // Tpu xoopAnHaATEL
pubiic.

vector operalor+ (vector t);

vector operator= {vector t);
vector operator+ + (void};

void show(void),

void assign (int mx, int my, inl mzj;
¥
// Tleperpyaka onepayuu +
veclor vector: operator + (vector t)

{

vecior temp,

temp x=x+tx,
temp y=y-Ly,
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temp.z=zH.Z,;
return temp;
}
// Tleperpy3ka onepallHy NMPHCBAMBAHHUA =
vector vector::operator = (vector t)
{
X=LX;
Y=Ly,
=1.Z;
return *this; // Hcnonssopanyu this

vector vector::operator++(void)

{

x++;
y++;
Z++;
return *this;

void vector::show (void)

{
cout << x <<,

cout <<y<<”,
cout << z <<" \n";
}

void vector:assign(int mx, int my, int mz)
{

X = my;

y = my,

Z=mz;

}

main(void)
{
vectora, b, c;
a.aSS'IE“(l: 2,3)
b.assign(10, 10, 10);
a.show( );
b.show( );
c¢=atb: [/ WcnonssopaHMe neperpyXeHHEIX ONepaTopos
c.show( );
c=a+b+cg;
c.show( );
c=b=a;
c.show ( ),
b.show ( );
c++; // UcnonssosaHHe NMocTPHKCHOH onepalivu
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cshow( ),

+ +c, // Wl noan3opanne npedimkcol onepalidiy
c.show{ ),
return 0,

}

CHauana 8 C++ He ObIIO BO3MOXKHOCTH OTAMYHTE NpedMKCHYI0 onepaLmio oT
noctdukcHoi. K HacTosuieMy BpeMEHH NOSBHIACH BO3MOXHOCThL OT/IWYATE Tpe-
(MKCHYIO omepauuio ++ OT nocThukcHoM onepatun. OObaBAcHHe ITHX GyHKLMH-
onepauuii MoOYTH OAMHAKOBO, HO B NMOCT(MKCHOl onepaumu pobapnsierca (uk-
THBHbIH LENOYMCNEHHBIH yKa3aTens npu onucanuu (QyHKUUM-onepaund (3TOT
(HMKTHBHBIH apryMEHT HUKaK HEe UCTIONbL3YeTCs M He YKa3uiBAETCH NMpH BHI3OBE).

vector operator+ + (void); // npedukcHas onepaius
vector operator+ + {int); // nocrd¥kcHas onepauus

H ONHCaTh QYHKUMIO-ONEepaLyio i NPeQUKCHOI! onepaukH:
vector vector:operator-+ + (void)

{
X+ +;
y+ +.
z+ +;
return "this;

}
1 QYHKUHIO-0TIEpanrIo 4115 NocTOUKCHON onepanym:
vector vector:operator+ + {int)

{

vector tmp;
tmp = “this;

x++, y++, z4++;
return tmp:;

}

JlanHas peanusauus NOCTQUKCHOH onepaluy COACPKHT BaXKHOE KaueCTBO
nocTduKCHOW onepayuy ++, a UMEHHO OHa yBENWYMBACT 3HAUYEHHE KOOPAMHAT
BEKTOpa Ha eIMHKILY, HO BO3BpalllaeT crapoe 3HaueHune oObeKTa.

Moxno nobaeuts noctukcHyo onepaunto + B npumep 80.

APYXXECTBEHHBIE ®YHKLUU-OMNEPALIMU

QyHKUMK-OnIEpaLMK MOryT ObITh 4YneHaM¥M Kracca WAW OpYxkeCTBEHHBIMM
(yHKuMAMH Knacca. OyHKUHMH-ONEPALHY - YeHbl KNAacca PaCCMOTPEHBI B NPE/bl-
nylem naparpage. Otanyue ApyxecTBeHHbIX (yHKUMH COCTOMT B TOM, HTO JUIS
HUX HE UCTIONB3YeTCa yka3atens this. [pu 06bsBneHuu ApyKeCTBEHHOMH QyHKLMH-
onepaTopa JI0JKHbI TepeaasaThes OBa aprymenTta Juis OMHapHIX onepaunii u
OIMH JUIS YHapHeIX onepauuil. JIpyxectBeHHEMH QYHKIHSME HE MOTYT nieperpy-
xaTthes onepaumu =, (), [, =
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CHayana npowuIOCTPHPYEM NEperpysky onepawn + Ui Kinacca BeKTop € Mo-
MOILLIO Ipy*€ecTBeHHOH onepaumn. ObbagieHue knacca O6yieT BbIraneTh Tak:

class vector{

mt x, y, z // Tpu KOOpAHHATEL

public:
fniend veclor operator + (vector t, veclor (),
vector operator= (veclor t);

void show(void);
void assign (inl mx, wnt my, it mz);

H

a onucanue QyHKIUH 1aK:
vector operator+ (vector 11, vector 12)

{
vector temp;
temp x=t1.x-+12.x;
temp y=tLy-+12y;
tempz=t1z+t2z
return temp:

}

Bo MHOIMX Cilydasx NpeMMyneCTB MCIOMB30BAHMA JPYKECTBEHHBIX (PyHK-
umii nepen GyHKuMIMU-yneHaMH Npy nieperpyske Het. OIHaKko €CTh CUTYyauus,
KOTOPOH HCNOAB30OBaHWE ApPYKeCcTBeHHuX (yHkumii obg3arentHo. [leperpys
ornepauui yMHOMEHHA 00bEKTA THNA vector Ha uenoe MOXHO 3anucaTs U B BHJL
GyHKuuM-uneHa, ¥ B BHae OpPYkecTBeHHOH (yHkuun. B To %e Bpems onepallu
YMHOXKEHHs Liefloe Ha vector MOXKHO ONpEeAEnUTh TONALKO Y€pe3 APYKECTBEH

(QYHKLHIO.
F#inchude < jostream.h>

// Tlpumep 82

class CL{
public:
int c;
CL operator = (int i);
fnend CL operator + [CL ob, int 1);
friend CL operator+ (int i. CL ob);
Vi
CL CL:.operator=/{int i)
{
count = i;
return “this;
H
CL operator+ {CL ob, int i);

CL temp;
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lemp e =obe 4,
return tempy;

}
CL operator-+{int i, CL ob)

CL temp;
temp c=obc+i;
return temp,

}

main (void)

{
CL a;

a=10;

cout << ac<<"";
a=a+10;

cout <<ac<<""™
a=15+a;

cout << a.c €<"\n";
return O;

}

[Ipexpae yeM nepeiTH K neperpyske YHapHbIX ONepalvi € NOMOLLBIO JpYyxKe-
cTBeHHBIX (YHKUMI, HeOOXONMMO NO3HAKOMHTHCA C €le OAHOH 0CODeHHOCTBH)
a3bika C++, a UIMEHHO CCHITOYHBIMM NTepeMeHHBIMH (references).

CCbINKK

[lo ymonuanuto C u C++ nepenaiot apryMeHTs QyHKLHMH, WCTIONB3YS BBI3OB
no 3HaueHuto (call by value). INepenaua napametpa 1o 3Ha4eHUIO BICYeET 3a CObOM
cO3/1aHHe KOTIMM apryMeHTa. 3Ta KONHA MCToNb3yercst (pyHKUMel ¥ MoxeT ObiTh
M3MEHEHa, HO MCXOOHOE 3HAYCHHE apryMeHTa Ipu 3TOM He MeHseTcs. Korna He-
0bxonKumo, uTOORT (yHKLMA M3MEHANA 3HAYEHHE apryMeHTa, TO mapameTphbl 00b-
AB/IAIOTCH KaK YKa3aTelld ¢ HCToJib30BaHUEM CHMBOIA *.

@yHkuma swap( ) 10MmKHA MEHATL 3HAYEHUA CBOMX apTyMEHTOB.

void swap(int i, int j)

{ int tmp;

tmp= 1,
1=];
)= tmp;

}

C BRIZOBOM

swap(1, J);

HE BbI3bIBAET OWIMOKHM KOMITWISLUH, HO ¥ He pelliaeT npobnembi, TaK Kak OHa He
MEHSET MEeCTaMH 3Ha4eHus rapamMeTpos.
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void swapl(int* i, int* j)
{ int tmp;

tmp= *i;

=15

*J=tmp;

C BBI30BOM
swap(&i, &j);

pernaeT rnpobneMy, HO BHI30B HEOOXOIMM C yKa3aHMeM aapeca MepeMEeHHBIX.

[Tpu onpeneneHuy QYHKLIAKA UCTIONIE30BAIH OOBABICHUE

void swap(int *a, int *b);

[Tpu BBIZOBE 3TOM QYHKIIMKM MUCIIOIB30BATUCH YKa3aTelld HAa apryMEHThl. DT0
crnoco0 BHI30BA MO CChUIKE, MCMoib3yeMblit B s3bike C. Onnako B sisbike C++
UMeeTcs BO3MOXHOCTB COOOIUTL KOMITWISTOPY O HEODXODMMOCTH TeHEpHpO-
BaTh BLI30B IO CCBUIKE JAPYTMM CrOCOOOM. 3TO JOCTHUrAeTCs MCIIO/IBL3OBaAHHEM
riepen MMeHeM rnapamerpa B obwsimneHuu $yuxkiu cumpoia &. Takoit napa-
MeTp HasbIBACTCA CCHUTOYHBIM MapaMeTpoM (reference parameter). PaccMorpum
npuMep onpenesieHus: GyHKIIMH, UMEIOIIEe ONUH CCBUTOYHBINA MmapaMeTp.

Y1o0bl moHATH paboTy CCBUIOYHOIO TapaMeTpa, MeperuiueM (yHKINNo
swap( ) npeIpLIyLIero PUMepa ¢ MCITOML30BaAHHEM CCBUTOYHOIO IapaMeTpa: I

void swap2(int & a, int& b)

{ |
int t; |
=g, |
a=b; (3
b=t;

}

C BBEIZOBOM
swap2(a, b); l
KakK H B IEPBOM CJIy4ac.

Bce Tpu BbI30Ba NPHCYTCTBYIOT B TpOrpaMMe:

#include <jostream.h>
// Tlpumep 83. HMcnonb3osaHke CCHUIOYHLIX TIapaMeTpOB |

void swap (int a, int b); // HepaboTaiomas sepcus
void swapl(int *a, int *b); // Wcnone3oBaHue yKazatelneit l
void swap2(int &a, int &b); // HcnonssoBaHMe cCHIIOK

main(void)
int a=7, b=9;

cout << "[lo BH30Ba GyHKIMH swap( )\n ";
cout << "a="<< g<<" b=" << b <"

swap(a, b);
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cout << "lTocae wuliopa PyHKLMH swap( ) Ao BLizosa swapl{ )\n",
cout €< "a=" €€ g<<" b= " << h <<"\q",
swapl{&a, &b),
coul << "Tlocae Brzoea hyHKRUKE swapl( ) A0 Bhizosa swap2( )\n"
coul €< "a= " << a<<" b= "<< h <<y,
swapZ(a, b),
cout << "Tlocae BrizoBa GyuKuuu swap?2( )\n",
cout << "a= "<< a<< " b= " << b <<"\n";
return 0O,

}
void swap{int 1, int )
{ inl tmp;
tmp = 1
1=];
j=tmp;
}

void swapl1(int ‘i, int "))

int trmp;
tmp = "y
l.i - 1j:.
] = tmp,
}
void swap?2(int &1, int& j)

{
it tmp;

tmp = j;
1=
} = tmp;
}
Hekotopeie nporpaMMucTsi CHMBOJ & CBA3LIBAKOT C THIIOM, a He C niepeMeH-
'ii. HanpuMep, ncnons3yercs Takoi crnocob 3amaHus npoToTUna QyHKIUK:

void swap (int& a, int& b);

bornee Toro, yHOraga 1npv oObLABJIICHUN yka3aTens CHMBOA * CBA3LIBAOT € TH-
M, @ HE € MepeMEeHHOH, HallpuMep KaK N0Ka3aHo HHXe:

float" p;

OnuHako Tako# cnocod oOBABNEHUA HE CAeNYeT MCNONL30BaTh JUIS oObsIBIE-
I criucka rnepeMeHHbX. ObbseneHue

int* x, y;

auaeT, 4To llepeMeHHas X o0ObsIBNEHA KaK yKa3aTelib, a [epeMeHHas y - Kak Iie-
€HHas penoro Tina! 370 3aMedaHHe BaXHO JUlA YTECHHUS MPOrpamMM Ha si3blke

. B paneHeiiuem OyneT UCNoNb30BAaThLCA TpanWLMOHHAs QopMa obbaBIeHUSA
®MEHHbIX.

Bo3smoxHO Takike 0ObABAEHHE CCHUIOYHBIX NEPEMEHHBIX, KOLJia OHM He fAB-
TCA napaMetpamMu (yHkUpi (HermapameTpuueckue ceblnkr). OnHako 310 He
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PEKOMEHIYETCS JIeNaTh, TAK Kak CO3JIaHUe TAKUX MEPEMEHHBIX BEAET K NMyTaHHLE
W RECTPYKTYpH3aLMK Nporpammel. HenapameTpuieckas cChilka MHOTAA Ha3blBa-
eTca He3asucHMoM (independent) wnn asToHOMHO# cebinkoit. HesaBucuman cebin-
Ka noJhkHa ObITh MHHLHAM3MPOBaHa NpH €e O0BLABACHHK. ITO O3HAYaeT, HTO eii
JIOJKEH OBITH MPHCBOEH aapec nepeMeHHol, oObaBReHHOM 10 Hee. Ecnu ato Obino
ciefaHo, TO CCHINOYHAA NepemMeHHas MOXeT OwiTh MCMONBL30BaHa B Iporpamme
Be3Jie, FIe MOXeT ObITh MCNOMB30BaHa U IlepeMeHHas, K cehinka. PaKTHyeckH 3To
O3HAYaeT, 4TO MEXOY NEPEMEHHON M CChINKOH HET pa3nHyMsi, CChlKa SBISETCH
Kak Okl nceBOOHUMOM JUIS nepeMeHHoi. Jlns npuiMepa, paccMOTpUM CREIYIONLYHO
Nporpammy:
#include <iostream.h>

// Tlpumep 84. McnoarioBanHe HenapaMeTPHYeCKOH CCRIAKH
main{ }

{
int j, k;
int &i=); // OObABACHHE U HHHITHAAHIALMS CCBIAKH
j =10
cout << j << " " <<y, // Brieopa: 10 10
k = 121;
i = k; // B j xonupyercs 3navenue k, a e appec
cout << "\n" << ) << "\n", // Burop: 121
return 0,

}

Korna eeinonusetcs oneparop i = kK, To 3Hadenue k konupyercs B j (ykasaH-
HOMY 1), a He ee aapec. ECThb HEKOTOpLIE OrpaHHUYEHUs HA WCTIONL30BAaHHE HEMa-
pPaMETPHUYECKHX CCHIMOK: HeMb3A CChINATLCA Ha CCHITIOYHYIO NEPEMEHHYIO H HENb35
CO3/1aTh yKalaTenk HA cChiNKy. MoXHO HCNONK30BaTh HE3aBUCHMYKO CCBUIKY Ha
KOHCTaHTY:

int &i= 100;
B 3toM cnyuae i ccpinaeTcs Ha MeCTO, TI€ XPaHUTCS KOHCTaHTa.

HUCNonb30BAHKHE CCLINOYHBLIX MEPEMEHHLIX ANA NEPErPY3KWU YHAPHbLIX OMEPALIUH

Onepaups ++ B nporpaMme He Owina neperpyxeHa apyxecrpeHHOW QyHKUU-
eil, Tak Kak neperpyska Tpebopala MCMONB30BaHuS CCLUIKK. Tenepb NMeEperpysky
MOXHO OCYILIECTBHTE CenyimnmM obpazoM:

friend vector operator -+ + {vector &opl)

{
oplx+ +;
oply+ +;
oplz+ +,
return opl;

Teneps B main( ) MOXHO MCIIONL30BATE CH+, [a€ © - OGLEKT THITA VeCtor.
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Ilpu mcnone3oBaHHK CCLUIOYHOTO NAPAMETPA KOMIMAATOP 3HAET 3apaHee, yTo OH
JIOMKEH NEPEaTh A1Pec NP BLI30OBE (YHKLMN.

INMEPErPY3KA ONEPALIMM MHAOEKCALMM [ ]

Onepauus HACKCALMYE paccMaTpUBaeTes Kak OumapHas onepaliMs. 171€ NEPBLIH One-
paHn - 0OBEKT KNacca, a BIOPOH onepaHi - Lenoumcnensslii unaekc. lleperpyska onepa-
LMH MHJIEKCALHH T03BONSET paborare € 3neMeHTaMu ofbekra veclor Kak ¢ 2JeMeHTaMu
mMaccHBa. Jlns ucnonk3oBanus onepaliiy MHACKCAMK Knacce vector NPHIETCS HEMHOIO M3-
MEHHT.

#include <iwostrean h>
M Tpumep 85. Teperpy3ka onepaliy HHICKCALHIA

class vector {
int v[3],
public:
vector (int a=0, mt b=0, mt c=0){ v[0]=a, v[1]=b; v[2]=c, } // KoucrpykTop
vector operator + (vector t),
vector operator = (vector t),
int& operator [] (int 1),
void show(void),
1
vector vector. operator+ (vector t)
{
vector tmp,
for(int 1=0, 1<3, 1++)
tmp v[1] = tv[1] + v[1],
return tmp,
]

vector vector. operator= (vector t)

{

vector tmp;
for(mt 1=0; 1<3, 1++)
v[i] =t vii;
return *this,
}
int& vector: operator [] (it 1)
{
return v[i];
}
void vector: show(void)
{
for (int1=0, 1<3, 1++)
cout << vfi] <<" ",
cout << "\n",
'

mam (voud)

{
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vector vI{Ll. 2, 3)  v2{10 11 12} v3

vid = vl 4+ v2,
lor (int 1=0, 1<3, 1+ +)
cout << V31 << " Y
cout<< \n’;
v3ishow( ),
// Tleperpyska onepauui [] ¢ BosepaileHHeM

// CCHIAKM NO3BOASIET HANMCaTL

vl [0] = 100,
// v1|1] siEAsieTcs BRIZOBOM (DYHKIHH B A€ROH YacTH ONepanuy 1pHCBay BaHus
// B AeBOH yacTH crouT QyHKUMS H BeAnyuHa lvalue opHOBpeMeHHO!

vl [1] = 201,

vl [2] = 302,

vl.show( ),

return 0,

}

UCnoNb30BAHME BUPTYAJIbHBIX ®YHKLHUHA

[Tousirne nonumopdusMa ABASETCS OHYEHb BAXKHBIM B 0OBEKTHO-OPHEHTHPO-
BaHHOM IporpaMMupoBaHii. B npunoxeHus K s3uky C++ ponumopusm - 310
TePMHMH, MCTIONB3YEeMBIi A ONMCaHMs TpoLecca, PH KOTOPOM pasNiMyHbIE pea-
nu3aurK QYHKUWH MoryT OBITE BOCTYHHBI € WCTIONB30BaHUEM onHoro umeHu. 1o
3TOH mNpHuMHe 1monMMop(HIM  HMHOTHA  XapakTepusyercst ofHoil  Qpa-
3001 - "onuH unTepdelic, MHOro MeTonoB". 3To 03HAYaeT, YTO OCHOBHOH KIace
onepauuii MoxeT GbITh OQOpMNEH B OJHOM CTHMIE, XOTS KOHKpeTHHIE nelficTBus
MoryT ObiTE paznuunel. B C++ nosuMop@usM noanepkKuBaeTcs U BO BpeMs KOM-=
NMWIALKK, U BO Bpems BhINOAHeHWA nporpamMel. [leperpyska ¢yHxumii u one-
pauuii - 370 npumep nonumopdusma so BpeMsa komnuisuuy. Ho B C++ nonnep-
*KUBAETCH NMONUMOPGHU3M 1 BO BpeMs BbINONHEHHS NPOrpaMMBl. 3T0 NOCTHraeTCH
MCTIONL30BaHKeM yKasaTesieH Ha 6a3oBbie KIacChl M BUPTYasbHBIX fYHKLUMIA.

YKAIATENH HA NPOU3IBOJHBIE TUMbI

Vkasarenu Ha 0a30BLifl THN M Ha [POW3BOIHLIN THI 3aBHCHMMEL. [IycTh nMeeM
©asosiii THN B_class u npoussonnslii ot B_class Tun D_class. B a3eike C++ Besi-
KHii ykasaTesib, OObABICHHBIN Kak ykasaTens Ha B_class, Moxet ObiTh Taroke yka-
3ateneM Ha D class:

B_class “p, // ykasareAb Ha o6bekT THrna B_class
B_class B _ob, // o6bext THna B_ class
D_class D_ob, // obvert THna D_class

[locne 3Toro MOXHO KCNoOAL30BATEL CNEAYOILIHE ONEPAIHM:

p=&B_ob, // Ykazateab ua obberT THNa B_class
p=4&D_ob, // Ykazatear Ha obbexkt Tvna D_class
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Bce anemenTh knacca D class, nacnenyemnie ot knacca B class, Moryt OnTh
NOCTYNHbI Yepe3 UCNoNb3oBaHWE ykasatens p. OnHako Ha 3JEMEHTh!, 00bABNEH-
uote B D class, Henb3s cepnathes. Menonsdys p. Ecnu rpefyercs MMETh NOCTYN K
aneMeHTamM, O0bABNEHHLIM B MNPOM3BOJAHOM Knacce, WCNONbL3ysA ykasaTens Ha Oa-
30BBIi KNACC, HANO NPUBECTH €0 K yKa3aTento Ha Npou3BoaHbLIH Tun. Hanpumep,
MOMHO ClleNdaTh TakK:

((D_class “}p)->1( ),

3neck Gynkums f( ) - unen knacca D class. Buewnne kpyrnsie ckobku neobxo-
auMbL. XOTH yKasarenb Ha Oa3oBbIi Knacc MoxeTr ObITh MCNOMbL30BaH Kak yKala-
TeNb Ha TPOU3BO/IHbII KNlace, 0OpaTHOE HEBEPHO: HENb3A WCMONB30OBATL yKa3aTenb
Ha NPOW3BO/HBIN KJ1ACC JUIA MpHCBaHBaHKs eMy aapeca obbekta OasoBoro Kiac-
ca. M nakonel, ykasatenb yBenHWYMBAEeTCA W YMEHbLIAETCH TpW ornepauuax ++ M
— OTHOCHTENbHO ero Oasosoro Tuna. Kora ykasarens Ha 6a30BHIi Kacce ykasbl-
BaeT Ha NMPOM3BOAHBIN Kjacc, yBeNWYeHHe yKa3aTeNs He JIEJIaeT €ro ykasbiBalo-
MM Ha CJIeIYHOLLHIT 31eMeHT NPOM3BOAHOTO KJlacca.

PaccmotpuM  MonenbHbIi NpuMep MCTIONB30BaHHA ykasaTened Ha 0a3oBblii
knacc, [pyu atom kaxaeiit knace Oyzer cojepkare Qynkinto void show(void),
CBOK) B KQXKJIOM KIacce.

#include <iostream h>
// Tlpumep 86 HcnoapszosanMe ykasareast Ha 6a30BRH KAaaCC

class Base {
public:
vord show({void)
{ cout €< “In Base class\n"; }
H
class Derive: public Base {
public:
void show(void)
{ cout << "In Derive class\n"; }
HF
class Denivel: public Derive {
public:
void show(void)
{ cout << "In Derivel class\n"; }
}:
class DenveZ: public Denvel {
public
void show(void)
{ cout << "In Denve? class\n", }
8

main (void)

Base bobj, “pb;
Derive  dobyj, ‘pd,
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Denvel dlobj, “pdl,
Derive2 dZob), “pdZ,

pb = &bobj;
bobj.show( }; // Buisos dynkiuu show( ) kaacca Base
pb -> show( ); // Brizos dpyukium show| ) kaacca Base

pd = &dobj;
dobj.show( ); // Breizos (pynknun show( ) kaacca Derive
pd -> show({ ); // Brizos ryukuum show( ) kaacca Derive

pdl = &dlobj;
dlobj.show( ); // Brzos dynxuun show( ) kaacca Derivel
pdl -> show( ); // Brizop drynknuu show( ) kaacca Derivel

pd2 = &d2oby;
dZobj.show( ); // BrizoB dyHkiuu show( ) kaacca Derive2
pd2 -> show( ); // BrizoB dyukiun show( ) kaacca Derive2

pb = &dobj;// Ykazareaio Ha Ga30BHH KAacC IIPHCBOEH
// appec NpoM3BoAHOTO KAaacca Derive
pb -> show({ }); // Brizor dyukiuu show( ) kaacca Base!
pb = &dlobj; // Ykazareao Ha 6a30BHH KAACC MPHCBOEH
// appec nponapopnoro Kaacca Derivel
pb -> show( ); // Buisoe dryakumun show( ) kaacca Basel
((Derivel *)pb) -> show( ),// BrizoB ¢yuknuu show( ) kaacca Derivel
pdl = &dZ2obj; // Ykasarealo Ha GasoBml Kaacc Derivel npuceoex
// appec npouapopnoro kaacca DeriveZ
pdl -> show( ); // Busos dpynknun show( ) kaacca Derivel
pdl -> Base:show( ); // Beizos doynknun show( ) kaacca Base!
pdl -> Derive::show( ), // Buizop dyukgun show( ) kaacca Derive
pdl -> show( ); // Buzos dyuxkuuun show( ) kaacca Derivel
((Derivel *)pd1) -> show( ); // Brizor dhyuknum show( ) kaacca Derivel

return O;

}

Ecnu mMp1 3akommenTupyem GyHkuuio show( ) B kinacce Derivel, 1. e. B knacce
Derivel ne 6yner ¢ynxunu show( ), pesynsrar paboThl NMporpaMMel W3MEHHTCS.
IMonpoOyiite npeayranath pe3ynbrar.
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BHUPTYANLHBIE DYHKUMH

[Monvimopdusm BO Bpems BbIMONHEHUS NPOTPamMMbl NOJULEPKUBAETCH HCTONb-
30BaHHEM MPOW3BOAHLIX THUMNOB W BUPTYalbHbIX (yHKUMI. BupTtyanbubie yHk-
LIMH - 3TO (PYHKLIMH, KOTOpbIE OODBABIAIOTCA ¢ MCNONb3OBAHMEM KIIFOYEBOTO C/10Ba
virtual B ©a3oBom knacce W nepeonpenensiorcs (override) B OJIHOM HIH HECKOJIb-
KMX MPOW3BOAHBIX Knaccax. I1pH 3Tom npotoTunel (yHKUMI B pa3sHBIX hiaccax
oavHakoBbl. Ecny Tunbl ¢yHKUMIA pasnuuHb, TO MeXaHM3M BUPTYaIbHOCTH LIS
HUX He BKitouyaerca. Ecny dynkimu, o0baBnenHsle BUPTYaNbHEIMA, OT/IMYAKOTCS
TOJIbKO THMOM BO3BpalllaeMOoro 3Ha4yeHus, 3T0 SBnsercs OLMNOKOH.

OcobeHHOCTb UCTIONB30BAHMS BUPTYalbHbIX (YHKLIMH COCTOUT B TOM, 4TO
npy BeI3oBe (YHKUMKU, 00BABIEHHON BUPTYAIbHOM, Yepe3 ykasatenb Ha Oa3oBHIit
THI, BO BpeMs BBHIMOJIHCHUA [POrpaMMBl ONpeNieNAeTCs, Kakas BUpTYyaibHad
(hyHkIMs OysieT BhI3BaHa, B 3aBUCUMOCTH OT TOr0, Ha 0OBEKT Kakoro kiacca Oymer
yKasblBaTh ykaszaTenb. TakuM oOpasoM, korja ykasaTemo 0a3oBoro knacca npu-
CBOEHBI ajipeca 00BEKTOB pa3jiHiHBIX NPOM3BOJHBIX KNACCOB, BHITIONHAKTCA pas-
JIMYHBIE BEPCUM BUPTYaA/IbHBIX (hyHKLIMIA.

BuptyanbHas ¢QyHkuus oObABNSETCs Kkak BUpTyanbHas BHYTpW 0a3oBoro
kJlacca, korja nepesl ee oObsBIeHHEM CTOMT KoyeBoe cnoBo virtual. Ilpu nepe-
ofpejeeHHH (GyHKLIMH B MPOU3BOAHOM Kiacce cilopo virtual yxe He nobapnsiet-
cs. XoTs, ecny 3To caenathb, oliubku He Oynet. IlepBouill IpUMep MCNONB30BaHUSA
BUPTYaNbHBIX (PYHKUMI JaeT nporpamma, sBistollasgcs MOOM(HKaLMe npruMepa
86 mpeawpyLiero naparpada:

#include <iostream h>

// Tlpumep 87 HMcnoAb3opaHHe BUPTYAARHBELX (DYHKIHH

class Base {
public:

virtual void show(void)

{ cout << "In Base class\n"; }
L
class Derive: public Base {
public:

void show(void)

{ cout << "In Derive class\n"; }
b
class Derivel: public Derive {
public:

void show(void)

{ cout << "In Derivel class\n"; }
%
class Derive2 public Derivel {
public:

void show(void)

{ cout << "In Denive?2 class\n"; }

}i
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main|void)

Base boby “pb,
Denve dob), ‘pd,

Denvel diob), ‘pdl,
Denve2 dZoly, “pdZ

pb = &boby,
pb -> show( ), // Buizor ¢ryHkiuy show( ) kaacca HBase

pd = &dobj,

pd -> show( ), // Buisor ryeKuu show( ) Kaacca Derve
// BHPTYaABHOCTE (DYHKIHH HH IIpH YeM

pdl = &dlobj

pd1 -> show( ), // Brizoe dyuknuu show( | kaacca Denvel

pd2 = &d20bj,
pd2 -> show( ), // Bmuizoe ¢gryHkuu show( ) Kaacca Derive2

pb = &doby, // Ykasarearo Ha 06a30BBH KAQCC NPHCBOEH
// appec npoM3BoAHOTO Kaacca Denve
pb -> show( ), // BrizoB pyukiuu show( ) Kaacca Derve
// MCIIOAR3yeTCA MEXaHM3M BHPTYAARHBIX (DYHKIIHH
pb = &dlobj, // YkazaTearo Ha Ga3s0BHH KAACC IPHCBOEH
// appec npou3BopHOTO KAacca Denvel
pb -> show( ); // Buzor diyuknuu show( ) kaacca Denvel

pdl = &dZoby,// Ykasareaw Ha Gazopmil Kaace Denvel npucpoen
// appec npou3BopHOTO KAacca Dervel
pdl -> show( ), // Buizoe dyuknpu show( ) kaacca Derive2
// PaGotaer MEXaHM3M BUPTYAABHEIX (DYHKIHEH
pd1 -> Base. show( ), // SIpHui# BEI3OB (OyHKIuH show( ) kKaacca Base

pd1 -> Denve:show( ); // SBubtit BRizoR Gyuknuu show( ) kaacca Derive

((Derive2 ‘)pdl) -> show( ); // SleHuii BE30B (hyrKun show( )
//xnacca Derivel

return 0;

}

Tak, kak ¥ B npexabiiyiieM NpuMepe, MOXHO 3aKOMMEHTHPOBAThL (PYHKIHIO
show( ) B knacce Derivel.

B onHOM WM HeCKONBKMX NPOM3BOJHLIX Klacca nepeonpeneneHyde BUPTY-
anbHON (YHKLMM MOXET OTCYTCTBOBaTb. IlpH 3TOM MexaHWsM BUpPTYalbHOM
byHKLMK coxpaHseTcs W Bbi3biBaeTcs (yHk1MA O6a3zoBoro knacca. Omukaiilero k
TOMY, rie PyHKLIMA He NepeonpeeneHa.
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Buptyanstias (yHKkums jiosmkHa ObiTs unenom wnacca. Ona He moxeT ObiTh
IOpYXeCTBEHHON 11018 Kilacca, B KOTOpoM OHa ornpefleniena. OnHako BUpTYalibHas
hyHKLMs MOXkeT ObTE "apyrom™ npyroro kiacca

Benencreue 3anperoB ¥ pasiuumii Mexny neperpyzkoi oObluHbX QyHKLIUI 1
neperpyskoil BApTYasibHbIX (DYHKLMKI 1R ONHCaHKA nepeonpeesieHHs BUPTYyanb-
HeIX PyHKUMHA Menonk3yeTcs TepMuH "3ameuieHne” (overriding).

OyHKkuuA, 00bABNEeHHAsd BUPTYalbHOM, OCTaeTCs TakoBoi, Kak Obl MHOTO Mpo-
M3BONHBIX KJaccoB He Obino nonctpoeno. Ecnu B mpefipinyilieM npuMepe Kiacc
Derivel Oyner npousBogHbiM knaccoM ans Derive, a He ans Base, ¢yHkius
who( ) B knacce Derivel ocraeTcsi BUPTYabHOM.

Eciu B npou3BoaHOM Knacce (yHKLHS He 3aMellaeT BUPTYalbHYO. TaK Kak
OHa He 0OBABNEHA MMM UMeeT IPYrOiM MPOTOTH, TO Bhi3biBaeTcs (yHkuMa Hazo-
BOTO KJacca.

CnenmyeT NOMHHTB, YTO HaclieICTBEHHbIE XapaKTEPUCTHKH SBIAKTCA Hepap-
XWYECKUMH, T. €. eclli, Hanpumep, knacc Derivel ABnseTcs NpoM3BOAHBIM Kiac-
com ot Derive, Ho He ot Base, a kiacc Derive fBnsieTcs NPOU3BORHEIM KJIACCOM OT
Base u ¢yHkuus who( ) BupTyaibHas W onpenenena B Base u Derive, Ho He onpe-
nenena B Derivel, To npu noneitke Bei3Bath PyHxkUM0 who( ) no ykasarenio 6a-
30BOro xitacca Ha Derivel Bei3biBaetcs dryHkums, obbsBnennas B Derive, a He B
Base.

Bupryanbhele QyHkuyy ynoOHb! Ul HCIIONBL30BAHKA NO CNEAYIOLMM MPHYU-
HaM. ba30BbIi Knacc 3a1aeT OCHOBHOH WHTepec, KOTOPEIit OyyT UMETh NPOU3-
BOJIHBbIe KN1acchl. Ho mpou3BoiHBIe KJIacChH 3aal0T cBoif metol. Bot noyemy ¢pa-

a "oanH uHTEpdeiic, MHOro METOAOB" YacTO HCMONB3YETCs Ul ONUCAHHS TOJH-
Mop¢u3Ma,

ObbeKTHO-OPHEHTHPOBAHHOE NPOrPaAMMHPOBAHHE O3BOJIAET MPOrPAMMHCTY
co3/laBath CROMHbIE MporpamMmMel. Eciiyu NpoH3BOAHEE KIACCH CTPOATCH KOPPEKT-
HO W H3BECTHO, YTO BCe OOBEKTH, HauWHad oT Ga30BOro Knacca, AOCTYNMHbI MO~
CPEACTBOM OJIHOTO M TOrO K€ OCHOBHOTO clocoba, Iaxe Koraa KOHKPETHbIE Aeii-
CTBHS BapbUPYHOTCH OT OfIHOrO MPOM3BOJHOIO KJAacca K APYroMy, 370 O3HayaeT,
YTO Hajlo MOMHUTE TONBKO HHTEpdeiic. bonee Toro, oTaenenve uurepdeliica U Ha-
noNiHeHUs HyHKUMH MO3BONAIOT cO3/1aBath Kiacck 6ubnuorek (class libraries).

Bri3oB BUpTYanbHOH QyHKUMKH 00BYHO peanu3yeTcs Kak HEMPsAMOil BLI3OB 110
tabmine BUpTyanbHEIX GyHKUMI knacca. Jta Tabnina co3naeTcs KOMIUISTOPOM
BO BpeMsi KOMIUJISILIMH, @ CBA3bIBAHUE TPOMCXOAUT BO BpeMs BHInonHenna. WHo-
rfia 3T0 HA3bIBAETCs NO3MHUM cBsizbiBaHKeM (late binding).

Ewe onnum, Gonee NnpH3EMNIEHHBIM, TNPUMEPOM  HCINOAB30BAHUS BUPTYa/b-
HBIX (PYHKLMH sBisieTcs cnemyronuit. BeegeM knace figure, koTopblii onmceiBaeT
MIOCKyk Gurypy, s BHYUCIEHNA TUI0LLAAM KOTOPOi OCTATOMHO NBYX H3Mepe-
Hul. B 3TOM Knacce onucaHa BupTyanbHas QyHkuus show area( ), neuararoias
3HaveHue nnowanu ¢purypel. Ha ocHoBe 3TOro Kjlacca CTpoATCs ApYrHe KJIacChi -
triangle, rectangle, circle, nns kotopeix onpenenena koHkperHas (opmyna Bbl-
YUCIEHHUs ToWany GUrypet.
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#include <iostream.h>
// Tpumep 88. Henonb3opaHue BUPTYaTbHBX GYHKLMH

class figure{
protected:
double X, ¥,
public:
void set_dim(double i, double j=0) {
X=1;
}F$
virtual void show_area( ) {
cout << "Ilmouiaab He onpejeneHa ";
cout << “j1g 371010 Kiacca \n";
}
5

class triangle: public figure {
public:
void show_area( ) { -
cout << "TpevrofbHHK ¢ BHicoToil ™ << X << " 1 ocHoBaHHeM " << y;
cout << " MmeeT Iiowams " << Xx*0.5*y <<"\n";
}
b
class rectangle: public figure{
public:
void show_area( ) {
cout << " [NpsaMOVTOIBHMK €O CTopoHaMH ™ << X << " K" <<y:
cout << " umeet Iwiowalb - << X * y << "\n"
}
y
class circle: public figure {
public:
void show_area( ) {
cout << " Kpyt ¢ paamycom " << x:
cout << " MmeeT oAb ~ << 314159 * x * x << "\n";
}
5

main(void)

{
figure f, *p; // obbsiEnenMe ykazaTensl Ha GazoBuil THN
triangle t; // coanavue oGbeKTa NPOMIBOIHOTO THIIA

rectangle s;
circle c;

p = &f

p -> set_dim(1, 2);
p -> show_area( );
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p = &t
p -2 set_dun(3, 4),
p -> show_areal ).

p = &s,
p -> set_dim(5, 6);
p -2 show_area| ),

p = &c,

P -> set_dumn(8),

p -> show_area( ),
return 0,

}

ObpartuTe BHHMaHHe Ha OJHHAKOBOCTE BHI30BA
p -> set_dim(1, 2),
p -2 show_areaf ),

B Tpex ciyyasx. Eie obpartire BHMMaHHe Ha TO, YTO JUIA Kilacca circle tpebyercs
3a/lath BCEro ONMH pasmep - pamuyc. [Toatomy dynkuma set dim() wumeer Bro-
poii napamMeTp, 3aJaBaeMblii 0 YMONYaHUIO. XOTA H B 3TOM Cly4ae MOXKHO OBILIO
BLI3BATE (yHKIMEO p -> set dim(1, 2), oanako BTOpO# nMapameTp MpocTo He WC-
none3oeaics Ol

YUCTBIE BUPTYAJIbHBIE ®YHKLIWH W ABCTPAKTHBIE THIb

Korga srpryaibHble (DyHKIIMKM BBI3HIBAKOTCS W3 [POU3BOAHOIO KJacca. HO HE
3aMELL@l0TCs, TO BbI3bIBAETCH COOTBETCTBYHOLIAA (yHkuMa Gasoporo Tna. Onna-
KO BO MHOTPX (PyHKLIMSX HET CMBICIOBOTO OMNpeaeNeHua BUPTYalbHOH (QyHKIMU B
bazoBoM KJacce.

Hanpumep, B bazoBoM knacce figure npempifyiiero npumepa s (pyHKIUK
show area() ucnone3yerca mpocro "zarnywka". [lpe cospanum  Gubnuorek
K/acCOB JUls BUPTYAIbHBIX (DYHKIMIi ellle HEW3BeCTHO, OyeT N1 CMBICIOBOE 3Ha-
yeHue B KoHTekcTe Oasororo kinacca. CylecTByer siBa crocoba CTpaBUTBCS C
3701 npobnemoii.

ITepemiit criocod - 310 BbIAATH Mpenynpexaaroiee cooblieHue. IT0 MOKET
ObITE MONE3HO B OTAENBLHBIX, HO gajleko He BO Bcex cnydasx. Hanpumep, moxker
ObITE BUPTYaNbHas (yHKLIMS, KOTOpast HOmKHA OBITh onpeleneHa B NPOM3BOIAHOM
KJJaCCe M HMETbL HEKOTOPOE 3HaYeHHe.

Paccmotpum knacce figure. [nomans B obiieM ciiyyae He onpejesneHa.

Hpyrium peuteHneM 370i npobnembl B f3bike C-H+ sBnsioTCA uucTele (pure)
BRUPTYATEHBIE (DYHKLIWN.

Unictble BHpTYalbHble dyHKUMU - 370 QyHKUMM, obbsBNeHHble B Oa3oBOM
KJacce Kak BHPTYalbHBIE, HO He WMelollne onucaHus B OazoBoM knacce. Tak,
NPOM3BOJHLIA THN AOJKEH ONpeeNiiTh CBOX COOCTBEHHYIO BEPCHIO - HeNb3d
MPOCTO KCTI0JIB30BaTh BEPCHIO, OTIpe/lelleHHY 0 B 6a30BOM Kacce.
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Jinn oObsBACHKS YKCTO BHPTYANLHOMN QyHKLME, HCNIONB3YETCA CENYIOWAR OCHOBHASR
pMma:

virtual Tun ma-Qynxkuns(cnucoxk napamerpos) = 0,

1€Cb THI - BO3BpallaeMblit THI QyHKLMK; UMA-QYHKUKK - 3T0 uMA QyHkuuK; = 0 - npu-
1aK 4McTOH BHpTYyansHol dyHkunu. B HOBO# BepcHn npeapiiyiied nporpaMMel B Knacce
gure QyHkwna show_area( ) MOXKHO 0OBSBHTD KaK YHCTYIO BUPTYANBHYK (DYHKUHIO!

#include <iostream h>
1 Tlpumep 89. Henonezoeanue yucToll BHpTyansHo# GyHKLkK

class figure{
protected:
double x, y;
public:
void set_dim(double i, double j=0) {
x=i;
y=i;

H
virtual void show_area( )=0;
5
class triangle: public figure {
public:
void show_area() {
cout << "TpeyroneHuk € BRICOTOH " << X << " M OCHOBaHHEM " <<y,
cout << umeet owans " << x* 0.5 *y <<"n";
}
5
class rectangle: public figure{
public:
void show_area( ) {
cout << " [IpAMOYroNEHHK €O CTOpOHaMH " << X <<" " <<y,
cout << " pmeeT miowank " << x *y <<"\n";
H
¥
class circle: public figure {
public:
void show_area( ) {
cout << * Kpyr ¢ paauycom " <<X;
cout << " umeeT motans " << 3.14159 * x * x <<"\n";
H
Hp
main(void)
figure *p; [/ obvaBneHHeE yrazatens Ha GazoBeii TUN

Il coznate 00BeKT Henb3s!
triangle t; // coananne o6bEKTa IPOMIBONHONO THNA
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rectangle s,

circle c;

p = &l,

p -> set_dim(3, 4],

p -> show_area] ),

= &s;

p -2 set_dim(5, 6),

p -> show_area( ),

p = &c;

p -2 sel_dim(8),

p -> show_area( ),
retum 0, b

}

Onpenenvis ¢ynkumo show area( ) kak 4KHCTO BMPTYalbHYIO, Bbl Tpebyete oT
BCeX MPOM3BOOHBIX K/IACCOB ONpele/MTh ceoe cobcreenHoe HarnonHeHue. My obbs-
BUTb 3TY (PYHKIHIO KaK YUCTYHO BUPTYANbHY1O (yHkUmi0. Ecni B MpousBoiHoM Kitacce
3T0 HE cenado, To komnuastop CH+ coobLHT 00 onkdke.

Ecnun knace vimeet 1o KpaitHeil MEpE OHY YHCTO BHPTYAIBLHYIO QYHKLMIO, TO
FOBOPAT, 4TO 3TOT kKhacc abcTpakTHulii (abstract class). AGcTpakTHele Knacchl
MMEIOT OIHY BaXHYIO 4epTy: MOXKET He ObITh 00bekTa 3TOrO Knacca. Abcrpakr-
HBIi KNacc NOMKEH UCMONB30BATECA TONBKO Kak 0a30BEIM KJlacc, OT KOTOPOro Ha-
CNENYXOTCS JIPYTHe NPOU3BOAHBIE KJIACCHI.

[TpiunHa, Mo kKoTopoH abCTpakTHBIE KAACChl HE MOTYT WCMNONb30BaTHCA [And
oObsaBnenus 0OBEKTA, COCTOMT B TOM, 4TO OfIHA WK Gostee QyHKLMSA He HMeeT On-
penenenus. OpgHako, naxe eciy 0a30BRIF Kiace aDCTpakTHBI, MOXHO CO3/aTh
ykazatenp Ha o0bekT 0a30BOro Kjlacca ¥ NPUMEHHTH ero Ui WCNONb30BaHHs
MeXaHH3Ma BUPTYATbHBIX (DYHKLIMH.

FIPOM3BOAHLIE KNACCHI U UX KOHCTPYKTOPDI U AIECTPYKTOPhI

[1pu oObsiBNEHHH NPOM3BOAHBIX KJIACCOB BO3HMKaeT ellle ofiHa npobnema. Kax-
Iblii KJTacce, Kak 6a3oBbIi, TAK W NMPOKM3BOJHBIH, MOXET UMETH KOHCTPYKTOP H JeCTPYK-
TOp. B xakoMm riopsAake BBIMONHAKOTCA 3TH QYHKUMI? 3TOT € BONPOC BO3HUKAET B
C/Tydae MHOYECTBEHHOIO HacleioBaHms. HauHeM ¢ npocreiiiiero ciyyast.

PaccmoTpHM IpHMep Kjlacca ¢ KOHCTPYKTOPOM.

#include <iostream h>
// Tlpumep 90 HacaepoBaHHe KAACCOB € KOHCTPYKTOpaMH

/f H AECTPYKTOpaMH
class Base{
public:
Base( ) { cout << "Koucrpykiop Kaacca Base \n";}
~Base( ) { cont << "AectpykTop Kaacca Base \n",}
}.

class Dernivel.public Base{
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public:
Dernvel( )

coul<< "KoHCTpYKTOp upouasopHoro kaacca Derivel\n”;

}

~Derivel( )

cout<< "AecTpykTop NpOH3BOAHOTO Kaacca Derivel\n”;

}

Y |
class Denve2: public Derivel {
public:
Derive2( )
cout << "KOHCTPYKTOp NPOH3BOAHOIO Kaacca DeriveZ\n";
}
~Derive2( )
{
cout << "AecTpykTOp MNPOHM3BOAHOrO KAacca DeriveZ\n”
H
¥
main( }
Derivel dI;
cout << "\n":
Derive?2 d2;
cout << "\n";
return ¢
}

Ilporpamma ne nenaetr Huuero, kpome cosnanus obbexToR THIla Derivel n
Derive2. 3ato (YHKLWH-KOHCTPYKTOPB! BBIMOJHAOTCA NPH KaXJIOM CO3NaHHH
obnexta. [pyuuem BriBON OyeT cnemyouuMm:

Koucrpykrop kaacca Base
Kouctpykrop npouipoanoro kaacca Derivel

Koucrpykrop Kaacca Base
Koucrpykrop npoussoapHoro kKaacca Denvel
KoueTpykTop NpomM3BopHOro Kaacca Derive2

KoHcTpykTop npomn3sopHoro kaacca Derive2
KoucTrpykTop npouseopanoro kaacca Derrvel
Koucrpykrop Kaacca Base

Takum obpaszom, npu cozgaHun oObEKTA NPOW3IBOQHOIO THIIA BHINONHAKTCSH

nocneoBaTenbHO, Ha9WHas € Knacca Base, KOHCTPYKTQPB! BCEX KJIACCOB-NPapoiu-
Tenem.
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JTO eCcTecTBEHHbIH NOPAIOK BbINOJHEHHR. Jlna Co34aHHR NPOM3BOIHOIO
knacca nHeobxonuma MENUMAMI3aUHA 6a30BOro Knacca. Tak 4TO KOHCTpYKTOp 6a-
30BOTO KJIaCCa IOJKEH BbIIONHATHCS.

C npyroit CTOpOHBI, AECTPYKTOP B MPOU3BOAHOM KIACCE AOJDKEH BHINOIHATh-
Cs Mpexe BhIONHEHHs AecTpykTopa OazoBoro kinacca. Ecnu pectpyktop GasoBo-
rO K/1acca BhITONHHTCS patiblie, TO NECTPYKTOp MPOU3BOAHOIO Kiacca BOOOILE He
CMOXeET BeINONHUTLCA. [lo3ToMy NECTPYKTOpBI BHI3HIBAKOTCS B NOPALKE, 00paTHOM
BBI30BY KOHCTPYKTOpOB.

MoPAAOK Bbi30BA KOHCTPYKTOPOB M AECTPYKTOPOB
nPH MHOXECTBEHHOM HACNEAOBAHWH

Kak mbl Bunenu, B a3blke (- paspellieHO Npu CO3JAAHHM MPOM3BOIHOTO
Kj1acca I10J1b30BaThCA HECKONbKMMM 0a30BbIMU Knaccamu. [lpu obwbaABneHHM Mpo-
M3BOIHOIO Kiacca 6a3oBble KJIACCH MEPEUHCAOTes yepes 3ansryio. [Ipuuem nmpu
co3aHuu 00BeKTa KOHCTPYKTOPBI BLITIOJHAKOTCA B NOpANKe CrelloBaHus Oa30BhIX
KIacCoB CJIEBa Halpago.

Mo2KHO OMATE MOIMGHUMPOBATH MpeAbYIYLLIHH pUMep cleayroumM obpasom:

#include <iostream h>

// TMpumep 91

class Basel {

public:

Basel( }{cout<<"Komcrpykrop Basel\n™}
~Basel( }{cout<<"Aectpykrop Basel\n"; }

class Base2 {

public:
Base2( }{cout<<"Koncrpykrop Base2\n";}
~Base2( }{cout<<"Aecrpyxrop Base2\n"; }

class Derive: public Basel, public Base2 {
public:
Derive( }{cout<<"Koncrpykrop Derve\n";}
~Derive( }{cout<<"Agcrpykrop Derive\n”; }

main (void}

Basel bt;
cout <<"\n";
Base2 b2;
cout <<"\n";
Derive d;
cout <<"\n";
return 0:

b
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Peaynwtar paGoTsl NporpaMMbl IOKa3bIBAET, B KAKOM TMOPSUTKE BBITIOIHAIOT-
'Sl KOHCTPYKTOpPBI M IECTPYKTOPEL. BBI yBHIWTE, YTO IeCTPYKTOPHI BHIITOIHAIOTCS
} ITOPAIKE, OOparHOM MO OTHOLIEHHIO K KOHCTPYKTOpPaM.

BUPTYANBHBIE BA30BBIE KNACCH!

[Tpu MHOXeCTReHHOM Hacie[oBaHWW 0a30BBIl Kilacc HE MOXET ObITh 337aH
3 MPOM3BOIHOM Kiacce Ooree OIHOIO pasa:

class Der: Base, Base { ... }; // Oumbxkal

B 1o xe Bpemsa 0a3oBBI K1acc MOXET OBITh IepefiaH ITPOU3BOIHOMY KIIaccy
Jolee OJTHOTO pa3a KOCBEHHO:

class X: public Base{...};
class Y: public Base{...};
class Derive: public X, public Y{...};

DTOT NPUMEP COOTBETCTBYET CXeMe HacseJOBaHHs

Base Base
X Y
\ /

Derive

Kax et o6bekT Kiacca Derive GyaeT uMeTh nBa nopoGbekTa Kracca Base.
Y0686l 13bexaTh HEOAHO3HAYHOCTH TIpH oOpallicHMK K WwieitaM 0azoBoro 0Ob-
ekra Base, MOXHO oObABUTH STOT Ga30BBIA Kiace BUPTYaAlTbHBIM. st aTOrOo Mc-
TNOJBL3YeTCs TO Xe 3ape3epBHPOBAHHOE CNOBO virtual, YTo U npu OOBARICHMM
BUPTYaIBHBIX (PYHKILIMIL.

class X: virtual public Base{...};

class Y: virtual public Base{...};

class Derive: public X, public Y{...};
Terteps krace Derive umMeeT TOMBKO OIVMH IOIoOBEKT Kilacca Base.
BTOT NMpUMEP COOTBETCTBYET CXEME HacneI0BaHUA

Base

\
Y
/

o | et e,

Derive

OnNEPALMM IMHAMMUYECKOIO BbIAENEHMS NAMSATA NEW U DELETE

B smpike C Ui IMHAMWYECKOIO BBIENCHMS [IAMATH IO IEPEMEHHYI0 H
OcBOBOXIEHUS MTAMSATH H3-I10JI HEHYXHOI IlepeMeHHOMN CITyXaT COOTBETCTBEHHO
dvaxivu malloc( ) u free( ), a g ofpeneieRHs pasMepa HeoOXOMUMOIA Ia-
MSTH ~ onepalus sizeof.
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B smpxke C++ npemycMoTpeHsl ape onepaimi - new U delete. OcHoBras
¢dopMa MX HCIOAL30BAHMS ClieTyHOLLIAs:

pointer_var = new var_lype;

delete pointer_var;
ajiech pointer_var ykal3aTeib - THITA Var_type.

Onepauus new BBLIEISIET COOTBETCTBYOIIEE MECTO IS MepeMeHHoil B cOOT-
BETCTBYIOLIEH 0BJlacTH MaMsITH M BO3BpailiaeT ajipec BhLieneHHoro mecra. Ecuwm
Mo KakuM-iIubo MpuyMHaM MaMAaTe HE MOXeT ObITh BBUIENEHa, ONepailus new
BO3BpaiiaeT Hynepoit ykasarens (NULL).

Orepaiid delete ocBoDOXIACT COOTBETCTBYHOIIVIO IMAMSTh, Ha KOTOPYHI0 YKa-
3pIBacT pointer_var. Beerya neoOXoMMMO MPOBSPATE, OBLUTA JTH NOTIBITKA YCTIeTHO#.

¥:100¢TBO MCIIONIB30BaHMS ONEPALIMM NEW COCTOMT, B YaCTHOCTH, B TOM, 4TO
ornepatiMg caMa oMpelejisieT paiMep MnepeMmMeHHoOi var type aBToMarWyecKd H
BO3BpAIaeT yKalaTelb, YXE npeodpalopaHHbI K 3ToMy Tuity. Ecnv HaMm Heob-
XOIMMO BbLICJIMTE IIAMATH MO MAcCHB MEpeMeHHBIX, 5T0 MOXHO CHelarh cie-
JYIOLMM 00paloM:

pointer_var = new var_type[SIZE];

delete [SIZE | pointer_var;

[Ipu ocBOOOXKIEHHH MaMsITH H3-TI0J MACCHBA BO3MOXHO HCITOIL30BaHME

defete pointer_var;

De3 ykaszaHMs pa3Mmepa Maccupa, W00 B Iipoiiecce paboThl MporpaMMBI COXpaHs-
eTcd MHQOPMAaLMA O paiMepe BBHLICICHHON MaMATH.
[IpuMvep HCMOMB30BaHMsA ITHX ONepatiMit:

- #include <iostream.h>
// Tlpumep 92. TpocToe McnoIb30BaHKe new o delete.

main (void)

{
mt *p;
p=new int: // BeyienseM naMarTs 1o Lenoe
if('p) {
coul << "TlaMsTi HEZOCTATOMHO \n™}
return 1:

}
*p=20;
cout << p << “\n™;
delete p; // OcBoboxgaeM naMATh

return 0;
}

H:rirocTpauug paboTi ¢ IUHAMMYECKH BBLIEICHHOH NMaMATBIO MOl MACCHB:

#include <iostream.h>
// Tlpumep 93. IuHaMMyecKoe BhAENEHHME NaMATH MOI MAacCHB.
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main (void)

}

mnt “p,
unsigned inl size;

cout << "BeeauTe paszMmep MaccHuBa:
cin >> size;

p = new int[size|; // BoipeasieM namsTh NOA MACCHE IEALIX

if('p) {
cout << “"Hepoctratouno namstu \n";

return I,
}

for(int i=0; i < size; i+ +)

plil =i"i;

// VicnoassoBanue “p+ + = i'I; HeyAauHO, TaK Kak NPH 0CBODOXAEHHH
// naMsTH MBI YKa)KeM M3MeHeHHOe 3HaYeHWe YKazaTeas.
int'q = p;
for(i = 0; i < size; i + +)

coul << g+ + << "% // 370 yKe KOpPPEKTHO
cout << "\n %

delete p; // OceoboxpaeM NaMATh

return 0;

MOXKHO BBIAENHTE JHHAMHYECKH MaMATh Mo 06beKT noboro onpeaenex-
10ro K 3TOMY MOMEHTY Tuna. J(WHaMU4YeCKH BLIIENATH HaMATh MOJ MpPOCTHIE
T1epeMeHible HEBBIFONHO, TAK KAK TMAaMAThL pacxogyeTcs He TONBKO MO Inepe-
VEHHbIE, HO M MO MHGOPMALMIO O BHIIENEHUH MaMATH. J[[MHAMHMUYECKOE BbI-
JIENEHHE MaMATH I_IEJIECOGG])E?HO O BBLACICHHA MaMATH [10J] Oonpine 00b-
KTBI, MaCCHUBHI, 0CODEHHO MacCHBBI HEH3BECTHOro 3apaHee pasmepa. Yacto
1HHAMHY€CKO€ BBIIENIEHHE TMAMATH HCIIONbL3yeTCs B KOHCTPYKTOpax Kiacca,
1IEHOM KOTOpOro ABnseTcs MaccHB. [lpyu 3TOM s BeIAENEHUS MAMATH TOA
YOBEKT TaKKe MOXKET HCIONB3OBATBCH AMHAMUYECKOE BBIJIEJICHHE MMaMATH.
3croMHHM MpUMeEp Kjacca queue, coaepkalliero maccur q[]. B npusenen-
1OM BBILIE MPHMEpPE MaccUB HMell (PHKCHpoBaKHbIH pasmep. Terneps paccmoT-

YHM Knacc queue ¢ InmepeMeHHbiM pa3MepoM MacCHBa.
#include <iostream.h>

234
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class queue {
int “q;
int sloc, rloc;
unsigned size;

public:

queud(int sz); // KOHCTPYKTOpD
~queue(void}; // pecTpykrop
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void gput{mt 1},

mt  gget(verd);
// onucaHue HYHKLHH-KOHCTPYKTORA
gueunesgquene(in sz)

size = sz
il (g = new nt| size])) {
cout << "Hepocrarouno namsiti \n";
return;

}
sloc = rloc = (;
cout €< " Ouepepr pasmepa "<< size << "HHHIHaAMIMpoBaHa\n";

}
// onmvcanue YHKIUH-AECTPYKTOpPa
quene:s ~queue(void)

delete q;
cout << " Ouepeas paspyiueHa \n";
}

void queue:qgput{int i)

if (sloc= =size){
coul << " Oyepeas noana\n ;
return;

}
g[sloc+ +] = i§;
int queue::qget(void)

{
if (rloc= =sloc) {
cout << " Ouepeap nycrta \n";
return 0;

H
relurn g[rloc+ +];
main( }

queue a(5d), b(100); // obbasreHHe ABYX OBBEKTOB KAAcCca queue
// ¢ MaccuBaMy pasHBEIX pasMepoB

aqput(10);
L.gput{19);

a gput{20),
b.gput(1);
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cout <<a.qget{ ) << " ";
cout <<aqget( ) << " "
cout <<b.qget( } << " ",
cout <<b gget( ) << "\n";

queue "pq,
it s = 20,
pq = new queue (s}; // AMHaMu4YecKoe co3paHue obbexTa
// OGparTe BHUMaHHE Ha NEPeAaYy NnapaMeTpa KOHCTPYKTOPRY
/{ MiMeHHO ceW4ac BBI3HIBAETCH KOHCTPYKTOP (ueue
if (! pq) {
cout << "HepocraroyHo naMsiTd \n',
return 0;
}
else
cout << " QBbeKT Kracca queue cospad \n
for (inti = 0; i < s; i+ +}
pg->qput(2i+ 1), // zanoaHeHue cuepeaH
for (1 = 0,i<s; 1+ +) // ITpocMOTp 3AEMEHTOR
cout << pg->qget{ ) << "
cout <<"\n";
delete pq;
return 0,

}

Cutyauma, koraa oObEKT CO3AAETCH AMHAMHYECKH W KOHCTPYKTOp JHHAMM4YE-
CKH BbIIENAET MAaMATh, ABNSETCA THITHYHOH B HCMonb3osaHuu C++,

BUPTYANbHLIE BECTPYKTOPbI

He meHee TunuuHON SBNSETCH CUTYalMs, KOTla IHHAMHYECKH co3aaercs o0b-
€KT MPOM3BOAHOrO Kj1acca, a ykaszaTeslb HCTons3yeTca 6a3oBoro knacca. Hampu-
Mep:

#Finclude <iostream.h>

// TlpusMep 95. AmHaMu4YecKkoe BhIAEAEHWE MaMATH

// yepes yxazareAb Ha 6a30BBIH KAACC

class Base{

public:
Base( } { cout << "KoHcrpykTop Kaacca Base \n";}
~Base( } { cout << "AecTpykTop Kaacca Base \n";}

H
class Derivel:public Base({
public:

Derivel( )

cout<< "KOoHCTpYKTOp NPOM3aBOAHOrO Kaacca Derivel\n';
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}

~Denvel( )

{
}

cout<< "AecTpykTop MpOM3BoAHOro KAacca Denvel\n”;

h
class Denve2 public Derivel {
public:
Derive?Z( )
cout << "KoHerpykrop npouasopHoro kaacca DeriveZ\n”;
H
~Derive?( )
cout << "AecTpykrop npoMapopHoro Kaacca DenveZ\n™;
HE
main( )

Base *pb = new DenveZ;
if ('pb) {
cout << "HepocraToyHo namMsté \n'';
return 1;

}

cout << "\n";
delete pb;
return 0;

}

PesynbTaTtoM paboTht nporpaMMet OyAeT clieyromiee:

KoHcTpykTOp KAacca Base
KoHlcTpykTop npossBoanoro kaacca Derivel
KoHcrpykTop npoM3BopHoro Kaacca Derivel

AectpykTop Kaacca Base

Obpatute BHHMaHHE Ha TO, 4TO OBUIO BbI3BAHO TPH KOHCTPYKTOpAa H BCEro
omuH jiecTpykrop. Ilpu ynanenun obGbexTa Yepes ykasaTenb Ha 0aloBblii Knmacc
BbI3BIBAETCS NHILL AecTpyKTop Oazooro knacca, Ecnu Obl B KOHCTPYKTOpaX Bhbi-
Aensnach AMHaMHUYecKas MaMsTh NPH co3laHuH o0beKTa, 3Ta MaMATh TPH pa3py-
weHun obbekta He ocsoboxpanack Obl KOppekTHO. JTa npobnema pellaeTcs
BBE/IEHHEM TIOHATHA “BUPTyaNbHBIA AecTpyKTOp”. Ecnu mpu OOBABIECHHH HECT-
pyxTopa 6a30Boro knacca oH 0OBABIAETCA KaK BUPTYaJIbHBIH, TO BCE KOHCTPYKTO-
pPbl MPOH3BOJHBLIX KNAcCOB TAKKe SABNAIOTCA BupTtyanbHeiMu. [lpu paspylueHuu
obbekTa ¢ omoubio onepaiuu delete yepes ykaszarenb Ha GasoBsiil knacc OyayT
KOPPEKTHO BbI3BaHbl AECTPYKTOPb! BCEX KIIACCOB.
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#include <iostream.h>
// Tpumep 96. IMHaMHYecKoe BhIENEHME TTaMATH

// uepes yxazarens Ha Ga3oBulit Knacce
class Base{
public:
Base( ) { cout << "KoHcTpykrop Kiacca Base \n'";}
virtual ~Base( ) { cout << "JecTpyKrop kinacca Base \n";}

ki
class Derivel:public Basef{
public:

Derivel( )

{

cout<< "KoHCTpYKTOp TpoH3BOAHOro Kiacca Derivel\n";
}
~Derivel{ )

cout<< "JlecTpyKTop Npou3BogHoro kiacca Derivel\n”;
}

|3
class Denive2: public Denvel{
public:
Derive2( )
{
cout << "KoHCTpYKTOp NpOH3BOAHOIO Kiacca DeriveZ\n";

}
“Derive2( )
{
cout << "JlecTpyKTop IpPOH3BOZHOTO Knacca DenveZ\n";
}
|5

main( )

Base *pb = new Derive2;
if (*pb) ¢

cout << “HefocTaToMHO NaMATH \n”;
return 1;
}
cout << "\n";
delete pb;

return 0;

}
Teneps pesysibTaToM paboTHl IpOrpaMMbl GYJIET cleytolee:

Konctpyxrop knacca Base
KoHcTpykrop ripoHasoHoro kinacca Derivel
KoHcTpykTop NpoH3BoIHOro Kiacca Derive2
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HecTpyxTop NpoH3BoaHoro Kiacca Derive2
Aectpykrop npovssonHoro kinacca Derivel
HectpyxTop xinacca Base

Bui3biBaloTest Bee IeCTpYKTOPHL KIACCOB, H B HYXXHOM TTOPSLUIKE.

LLIABNOHBI KNACCOB U ©YHKUUA

B smpike C++ npemycMoTpeHa eilie OjHa peamusaims noauMopduaMa -
wabnousl ¢yukumuit (Function Templates) u wabnonwt kiraccop (Class Tem-
plates). B nepsom kommwaTope g3bika C++ ¢upmsel Borland - Turbo C++ v.
1.0 mexanmam nrabnosos ete He ObUL peamizoBaH. Bo Bcex coBpeMeHHBIX KOM-
IUIsTopax abnoHEl KiaccoB M GYHKIMH yxe peamzoaHbl. Haysiem ¢ urab-
JIOHOB (PYHKIIMIA,

LLIABNOHB ®YHKLMIA

Ilpy mneperpyske GyHkuuit Mbl paccMaTpuMBaIM  ceMelicTBo  (hyHKIIMIA
sqr_it( ) ¢ pasTMMHBIMKM TUNaMH apryMeHToB. Hamomuum, 4y1o sti (yHKIIMH
BO3BpalllaTyi KBAIparT apryMeHTa, [MpUYeM TUIT BO3BpAIaeMoro 3Ha4eHUs COBITa-
gl ¢ tunoM aprymeHTa. JUIsS KaKAOro THIa Mbl OITMCBIBAIM CBOE Tefo (PYHK-
LM, TIPUYEM OTHMYATHCH (DYHKIIMA TOMBKO THUIIOM apryMeHTa M TUIIOM BO3-
BpatiaeMoro 3Hadenms. [llabnonbl GyHKIMII KaK pa3 no3pojsiioT HCIOIb30BaTh
B KA4YeCcTBE aprymMeHTa THII repeme HHOI.

template <classT >
T sgr_ut (T x)
{

return x*x;

}

JIwboit TUI JaHHBIX, a2 HE TOIBKO OIMPEeeNeHHBIN KaK KiIace MOXeT HCITONb-
30BaThCA MpH NTpUMEHEHUH 3TUX PyHKIMiL. KoHeyHo, Haa TUIOM, 1719 KOTOpO-
ro OyaeT Bbi3bIBaThCs DYHKIMS, OMpejleneHias nab.I0HOM, JODKHBL OblThb Onpe-
JaeneHbl OmnepaiMi Hal MepeMeHHbIMH THila T, KOTOpbie HCIONL3YIOTCA B Tene
dyuximu. Hlabmoinsie GYHKUIMM MOTYT HCIONL30BaThCSl COBMECTHO ¢ (yHK-
[HAMM, OlpeleleHHBIMM OOBMHBIM 00pa3loM, ¢ TeM Xe MMeHeM. B Kakoit mo-
MEHT KOMIMILISITOP TeHepupyeT Ko (yHKIMHY, onpesieneHHoi m1abioHoM, cooT-
BeTCTBYIOIMI JaHHOMY THITY? IpM KOMITWIALMH NPOrpaMMBl, BCTPETHE BhI3OB
KaKOi-1ud0 PyHKIIMKM, KOMIWIATOP HMILET:

e« TOYHOrO oOrpejencHua oObYHOI (YHKUMH, ee BEI3OB BCTARISeTCcs B TEJO
MporpaMMbl,

e mabron QYHKUMH, M3 KOTOpPOro OHa MOXET ObITh CreHepMpOBaHA; ECHH
mab:10H HalJeH, OHa CO3/23eTCH M BLI3LIBACTCS,

e TMpUMeHeHUs OOBMHOM TEXHUKH COBMECTHOIO BbI3oBa “00BMHON” (BGYyHKIIMHU

C JIpYyrMM THUIIOM [apameTpa; eciii (PYHKIIUS OlpejessieTcsi OAHO3HAYHO,
OHa BbI3BIBAECTCH.
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[TpuMep HMcnob3oBaHUs aGIOHOB:

#include <iostream.h>

// Tlpumep 97. Mcnoas3opanue wabnoHoB GyHKIMH
template < class T >
'{I‘ sqr_it (T x)

retum x * x;
}: // Hatume Touku ¢ 3ansaToil HeoOs3arenbHo

main (void)

int i = 10;

float f= 1.1;

long 1 = 2345;

long double 1d = 123.1e+123;

cout << " int " << sgr_it (i) << " \n";

cout << " float " << sgr_it (f) << "\n";

cout << " long " << sqr_it (1) << " \n";

cout << " long double " << sgr_it (Id) << " \n";

return 0;

}

B wabnoxe $pyHKIIMH MOXET MCIIONB30BAThCH HEOOMA3aTeIbHO OIMH TUI KaK
apameTp wabnona. Hanpusmep, ceseitcteo dyHkumit max (a, b); ¢ pasmyHbi-
(H THITaMHM apryMeHTOB MOXeT ObITh ONpeIcieHO CleIyIOLiMM 00pa3lon:

template < class T1, class T2 >

Tl max (T1 x. T2 y)

{
return (x > y)? x: y;

)

Koneuno, BO3HMKaeT BoIpoc, MoveMmy BosBparaeMblil T T1, a He Tum
22 B C++ der MexaHM3Ma W3MEHEHHs THIA BO3BpalllaéMOro 3HayeHus, Io-
TOMY Ha10 ObL10 cienarb Kakoi-mibo Bbibop. 1 Toro 4Tobbl 3TH (HYHKIIMN
03BpaLLATH pe3y;IbTaT Oe3 MoTepH 3HaYEHMS, NMPH BHI3OBE (PYHKIIMM XejaTelb-
[0 TIEPEMEHHYW IH KOHCTAHTY “CTapilero” THIa MCIOJL30BaTh B KayecTse
[ePBOr'D apryMeHTa.

#mnclude <iostream.h>
// Npuvep 98. Hcnonsiopanye mWabloHOB C ABYMS THRAMH-NapaMeTpaMu

template < class T1, class T2 >
T1 maximum (T1 x, T2 y)

if (x >=y) return x;
return y;
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main (void)
int 1 = 5,
double d = 3 2345;
long 1 = 123456,
long double Id = 1.2e123;

cout << " makcHMyM H3 " << d << " 4 " << [ << " paBen ”
<< maximum (d, i) << "\n",

cout << " makcumyM U3 " << § << " " << d << " paBeH "
<< maximum (i, d) << "\n",

cout << 7 makcumym K3 " << Id << "y " €< | << " papen "
<< maximum (1d, 1) << "\n";

// B pABYX CAeAYIONMX BHI30BAX OYAET BEIAABATHCA HeBepPHBIH pPe3yALTaT,
// 310 He CBA3aHO c WabAOHOM, 3TO CBf3aHO ¢ IIpeofpasopaHHeM THIIOB
cout << " MakcumyMm u3 " << | << " m "<< ]} << " paBen "
<< maximum (i, 1) << "\n;
cout €< " makcumMyM U3 " << 1 <<" y “<< 55 << " papen "
<< maximum (1, 5.5) << "\n";
// A B 5TOM BHI30BE PE3YALTAT MpaBHALHEL
cout << " MakcuMyM M3 " << 5.5 << " m " << 1 << " papen
<< maximum (5.5, 1) << "™\n";

return (;

}

LUABNOHLI KNACCOB

11JabsioHBl KJ1ACCOB MO3BOJNIAIOT NOCTPOMTH OTHOENbHBIE KJIACCH! aHAIOTMYHO
mabnonam ¢Qynrxuwmit. lllabnon xyacca 3agaer mapaMeTpu3oBaHHBIA Tun. Hma
wabnoHa Kiacca NOMKHO ObLITh YHUKANEHBIM M HE MOXET OTHOCHTHCA K KaKOMYy-
nubo wabnoHy, Knaccy, QyHkuun, OOBbEKTY U T. .

B xayectse nmapameTpa npu 3anaHuu mabnoHa Knacca MOXET HCTOJIBL30BaThCA
HE TONBKO THIL, HO H OpYIHe HapaMeTphbl, HalpHMEp LEJIOYHCIIEHHBIE 3HAYCHHA.
[IpaBpa, 3Ti napaMeTpsl AOIDKHBI ObITh KOHCTAHTHBIMH BBIP2XEHHAMH.

Ewie pa3 npeobpasyem kiacc queue, 3azas 3ToT Kiace wabioHom. Tlapamer-
pamu tabinona Oyner TUIT MacCHBa, BXOAILEIO B KJACC queue, W pa3Mmep size
3TOr0 Maccusa.

#inclu  <iostream h>
/7 Tlpy 1ep 99 Mcnoas3osanue wabioHa Kaacca
template <class T, int size>
class queue {

T q;

int sloc, rloc;
public:

queue(vold), // KOHCTpYKTOD

241



[N} Havaneueil kypc C u C++

~queue(void), // aecTpykiop
vold gput(T 1),
T qget(void),

// onucaHue (MYHEIHH-KOHCTPYKTOPa
template <class T, int size> // ObpaTiTe BHUMAHHE HA CHHTAKCHC
queue<T, size>: queue(void) // ofGbaBAeHHA YAeHOB YHKIHE mabAoHa KAaCCa
{
if ('lg = new T[ size])) {
cout << "HeaocratoyHo naMsaTH \n';
return;

}

sloc = rloc = 0,

cout << " Oyepeps pasmepa “<< size << " HHHIHAAH3HpoBaHa\n';
}

// onucanKe PYHKIHH-AECTPYKTOpA
template <class T, int size>
queue<T, size>: ~queue(void)
{

delete q;

cout << " OyepeAr paspylieHa \n'
t

template <class T, int si1ze>
void queue<T, size> qput(T i)
{
if (sloc= =size){
cout << " Ovepepr moana\n
return;,

}
qlsloc+ +] = |,

template <class T, int size>
T queue<T, si1ze>:.qget(void)

{
if (rloc= =sloc) {
cout << " Oyepean nycra \n";
return 0,

}

return gfrloc+ +|,

e

am( )
o

queue<int, 5> a;
queune<double, 200> b,
// obpaABAeHHEe ABYX OGLEKTOB KAacca gueue
// ¢ MAaccuBaMM pa3sHBIX THIOB M Pa3sHEIX pasMepos
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a qput({10)
b qput(1.129),

a gpul(23).

b qput(5.555),

coul <<aqget() << " ",

cout <<aqgetf ) << 77,

cout <<b gget( ) << " 7,

cout <<b gget( ) << "\n",

const nt s = 10,

queue<long double, s> *pq,

pgq = new queue<long double, s>, // Apnamuueckoe co3pgHue ofbeKTa
// VIMeHHO celuaC BRI3KIBAETCS KOHCTPYKTOP queue

it (" pg) {
cout << "HepoctaroyHo nmamMsTe \n";
return (s

}
else
cout << " OGBeKT KAacca quele co3pad \n "
’ for (inti = 0;1<s; 1+ +)

pg->qput(i/2.0+1), // 3anoaHeHHe ouepeaH

for i = 0;1<s; 1+ ) // ITpocMoTp 2AEMEHTOB
cout << pg->qget( } << " 7,
cout <<"\n",

delete pq;

return 0,

}

CTATHUYECKME YNEHBLI KNACCA

Hexoropeie unensl knacca MoryT ObiTe 00BABIEHBI C MOAM(DUKATOPOM KJacca
naMATH static. Takue uneHsl Kiacca Ha3pIBaKOTCA CTATMYECKUMM YJieHaMM KJiacca.
CratHueckue yneHsl - JaHHble Kiacca ABNAIOTCA OOWMMM Juid BceX 0OBeKTOB
JaHHOTO Knacca. M3MeHMB 3HaueHHe cTaTHYECKOIo WieHa Kjacca B 0AHOM O0bek-
Te, MBI MOJIYYMM M3MEHHWBILUEECH 3HA4YCHHE BO BCex APYTrHX o0ObekTax Kiacca.
OObsBiIeHHEe CTATUYECKHUX YJIEHOB - HAHHBIX KJlacca BHYTPH OOBABIEHMA Kiacca
HE ABJIAETCA ONHCAHHEM, T. €. FOL 3TH NaHHBIE He BhIAeNAeTcA namste. OnucaHue
I@HHBIX HOMKHO ObITH Ie-To eue. TeM cambiM Bce OObEKTH KIIAcca CChIIATCA
Ha OJIHO W TO K€ MecTO B namaTu. CraTuyeckue wWieHsl - JaHHbIE KIacca MOMXHO
HCTIONB30BATHL V1A NOACYETA KONMYECTBA CO3AaHHBIX OOBEKTOB Kjlacca WM Cylue-
CTBYIOLLUMX B JAHHBLIH MOMEHT O0LEKTOB K/acca.

DYHKLUMH - YJIEHBl KJacca Takxke MOryT ObITh OObABIEHB CTATHUECKUMM.
Cratuyeckne QyHKUMM - UNIEHBI Kiacca He MoJyvaroT ykasatens this, coorerct-
BEHHO 3TH (QYHKLUMK HE Moryt oOpamarhbci K HECraTHYecKHM 4JieHaM Kiacca.
K cratnyeckum 4YJieHaMm Kiacca CTaTHdeckue (QYHKLMH - YeHbl Knacca MoryT o0-
palaThCs NOCPEACTBOM Onepaluil Touka wiM ->. CraTHueckas QyHKUMA - 4lieH
Knacca He MoeT ObITh BUpTyanbHOi. K cratuyeckuM maHHabIM - 4leHam Kjiacca u
cTaTHYECKHM QYHKIMAM - YNeHaM Klacca MOXHO oOpaiarthes, Aaxe ecrlu He co3-
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1aHO HU OJIHOTO OOBEKTA NAHHOrO Kiacca, Hallo TONLKO WCIIONb30BATE HOJIHOE
ame  uneHa knacca. Ecnu QyHkuma a() spnseics cratideckoi QyHKime#H - une-
10M KNacca cl, MOMXHO BbI3BaTh 3TY (hYHKLMIO:

cl::a( ),

anBﬁﬂﬁM MOJIENBLHBI NpHMEP HCIOB30BAHHSA CTATHYECKHX 4yJN€HOB KIacca
V1s IOACYETA YUCTA CYIECTBYIOMIMX U CO3LaHHBIX 0OBLEKTOB Kiacca.

#include <iostream.h>
// ITpumep 100 HMcnoassobanne cTatMyecKHX YA€HOB KAacca.
class st {
static inl countl:
static int countZ;
public:
static void show_count{void);
st(void); // KoHcrpykrop
~st {void); // AectpykTop
b
st::st(void)

counll + +,
count2+ +;
}

st~st{void)

count2--;
}
void st::show_count(void)
{
cout<< "CospaHo obwexroe: " << countl << "\n";
cout<< "Cyuecteyer ofbekTon: " << count2 << "\n\n";
H
int st::countl;
int st::count2;// OnMcanHe NepeMeHHEIX
main(void)

st::show_count( ); // Bri3or (pyHKIIUH A0 CO3AGHHS OOLEKTOR
sta, b, c ‘p;
a.show_count{ );

SLX vy %
st::show_count| ); // TH ABa BREI30EA ABAYT
z.show_count( ), // OAMHAKOBEIH pe3yArTaT
}
p=new st;
st'show_count( );
delete p,
st::show_count( );
return 0,

}
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JIOKANbHBIE KNACChI

Knacc momer Ob1Th 06bsiBneH BHYTPH yHKumK. Takoii Knacc HasbiBaeTcs Jo-
kanbHbIM Kkiaccom (local class). @ynkumsa, B koTopoii 00bsABAEH JIOKANBLHBII
KNacc, He MMeeT CINEUHalbHOI0 A0CTYNa K wieHaM JOKalbHoro Knacca. Jlokans-
HBI} KNIAacC He MOMKET UMETh CTATHUYECKUX YJIEHOB - JAHHbIX.

O6bekT NoKaNBHOIo Khacca MOXeET ObiThb CO34aH TOJIBKO BHYTPH (PYHKLMH,
B obnactu neicteud o0bABNEHHA Kacca. Bee (yHKUNM-YIEHB TIOKAIBHOTO KNac-
ca HomKHbl ObITh OOBABNEHBI BHYTPH OOBABIEHMs Kiacca, T. €. NOJKHBL ObITb
MOACTABNAEMbIMH (YHKLIMAMM.

#include <iostream.h>

// Tpumep 101, AoKaAbHEIe KAACCEL
void f{void);
main(void)

-

i)
return O;

}
void [ (voud)

class local_class{
int who;

public:
local _class(int a)

{
who = a;
cout << "KoHcTpykTop AoKaabHoro Kaacca "<< who <<"\n";

1

~local_class{void)
cout << "AecTpykTop AOKaAsbHOrO Kaacca "<< who <<"\n";

}
} objl(1), obj2{2);

BROXEHHDBIE KNACCbI

IMpu oGbABNEHHH OOHOIO Kjacca BHYTPH €ro o0bABIeHHA MOXeT OHTh 00b-
ABJIEH OPYroi Kkjlace WM knaccel. Takoil Kiacc HasbiBaeTcs BIOXEHHBIM (nested).
BroxeHnslii kiacc Haxoautca B obnacTu neiicTBHs 0OBEMIIONIErO Klacca, CooT-
BETCTBEHHO OOBEKTHI 3TOI0 Kjacca MOIYT MCHONB30BATLCH KAK UJEHBl 3TOTO
Kjiacca MM B QYHKIMAX - yieHax knacca. PyHKUMM - YIEHbl Klacca M ctaTHye-
CKHE YeHBl BJIOKEHHOIrO Kjiacca MOryt ObiTh onmcaHel B rnobanbHoit obnactu
OEHCTBHA.
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MonenbHbIH NpUMeEpP HCINONBL30BaHWSA BIOKEHHbBIA KNACCOB:

#Finclude <iostream h>
// Tipumep 102 BAuXeHIBIE KABCCH

class C1{
class nested_class{
int who;
public:
nested_class(inl a);
~nested_class(void);
5
public.
CHl{int b)
{
nested_class obj{b‘b);
cout<< "Koucrpykrop kaacca CI\n";

}
~Cl{void)

cout<< "AectpykTop Kaacca Cl\n";
}

Cli:nested_class: nested_class(inl a)

{

}:

who = a;
cout €< "KOHCTPYKTOp BACKeHHOI'o Kaacca << who €<"\n";
} .

Clinested_class: ~nested_class{void)

{

coul << “"AecTpykrop BAOXKeHHOro kaacca "<< who <<"\n";

}

main (void)

C1 cl_oby(3);
return 0,

}

HUcnonb30BAHUE BUBNUOTEKU BBOAA /BbIBOLA A3bIKA C++

Cucrema Turbo C++ cogepuT M NO3BONAET HCNONL3OBaTE OMONHOTEKH BBO-
a/BpiBona s3pika C. Bmecre ¢ 3tuM oHa comepwut cobcTBenHyio Gubnmnorexy
sona/seiBosia. [IpHuuHa nossnenus coGcTBeHHOM OubNMOTEKM BBOMA/BHIBOMA B
M, 4T0 OubnuoTeky aspika C HE NO3BOJSIIOT BBIBO/IMTE ONpENENeHHEIE MOJb30-
aTesieM OOBEKTH TakK XKe, Kak M MPOCTLIE MEPEMEHHBIE.

bubnuoreka BBopa/BbiBona si3bika C++ 1103B0NAET HAM nieperpy3uTh onepa-
MM >> 1 << TaK, 4To0bl MOXHO OBIJIO pacno3HaTth 1HII 00beKTa U BbIBECTU 00DL-
<T 9TOro Knacca.
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Motoku A3biKA C++

Cucrema Bona/BeiBona C++, Tak e Kak 1 8 a3bike C, onepupyer NOTOKaMu
(streams). B Hauane BBHIONHEHWUSA NpPOIpPaMMbl aBTOMATHYECKH OTKphiBaercs 4
' penonpeieNeHHbIX MoToKa: cin, cout, cerr ¥ clog. IToTOK cin CBf3aH cO CTaH-
[APTHBIM BBOJIOM, IOTOK cout - CO cTanaapTHbIM BHIBOAOM. [loToku cerr u clog
TAKIKE CBA3AHLI CO CTaHmapTHBIM BhIBOLOM. [loTok cerr HeOydepH3OBaHHbIl, T. €.
BBI3bIBAET HEMENEHHBIH BeIBOA. [ToTOK clog 6ydepuzopaH, U BHIBOA NPOMCXOOMT
TONBKO MOCJE TOro, kKak HanonHurca Oydep. 06a THX MOTOKa MCNONB3YHOTCA A
BeIBOAA co00uieHus 06 omubkax.

[To ymMOn4aHuio MOTOK Cin CBA3aH C KIABMATYPOiA, cout - C JIMCIIEeM, HO OHM
MOTYT OBITH NlepeHanpasneHsl Ha JpyrHe yeTpoicTsa wik Ha (ailioByio CUCTEMY.

B 3aronopounom ¢aiine [OSTREAM.H onpenenensl knaccel, OTHOCAILMECH K
MOTOKaM. DTH Kiacchl 00pasyloT HepapXUuecKyro CHCTEMY.

Knacc Hmxnere ypoeHs Hasbiaercs streambuf. On obecrnieunBaeT ocHOBHEIE
onepauyu no HedpopMaTHpoOBaHHOMY BeiBOLY. Cnenyrommii Kjiacc HazbiBaeTcs i0s.
On obecneynsaeT NOIEPKKY PopMaTHPOBAHHOI'O BBOJA/BBIBOA M HCIOJIB3YETCH
IUIA MIOCTPOEHMS TPEX CREMyIOUMX KJIAcCOoB: istream, ostream u iostream. Istream
NO3BONIAET CO34aBaTh NOTOK BBOJIA, ostréam - NOTOK BeiBOAA. Kiacc iostream mo-
JET Co3/1aBaTh NOTOK, NpEeAHA3HAYEHHBIH KaK ANA BBOJA, TaK U J1A BEIBOAA.

MEPErPY3KA OMNEPALMI BEOAA /BLIBOAA. HHCEPTOPBI U 3KCTPAKTOPI

Jlns opranuzaumMyu BBOLA/BBIBOA NaHHBIX, CBA3AHHLIX C KIACCOM, CTPOMTCH
crneuuanbHas (QyHKUMA - 4l€H Knacca, Lenblo KOTOpoi ABIAETCA BBOJ H BHIBOI
IAHHBIX 3TOr0 KJacca. Jlocturaerces 3To myTem AEperpy3kH ornepaumi << u >>,

Onepauusa << B aHMOA3BIYHON NUTeparype oObIYHO Ha3blBaeTcA Inserting
(BcTaBKa MAaHHBIX B MOTOK), a OOepauus >> - extracting (M3BNEYEHHE NAHHBIX M3
MOTOKA).

QyHKUHH - WieHB Kiacca, ofecneyuBaloniie neperpysky onepaumu <<, Mbl
OyneM HasbiBaTh MHCEpTOpOM (insertor), a (yHKUHIO, COOTBETCTBYIOLLYIO Mepe-
rpy3Ke onepauuu >>, OyneM Has3blBaTh IKCTPaKTOpOM (extractor).

B kauectBe npumepa co3maHus (QyHKUMM WHCEPTOpa pacCMOTPUM KIacc
vector:

class vector{

public:

intx, y, 2

vector (int a, int b, int ¢){x=a, y=b. z=c}

I

Y100pl CcO3naTh QYHKUMIO-WHCEPTOP ANA 3TOr0 KNacca, Mbl NOMKHBI Ofl-
penenuTh ONEpauMI0 BBOOA OTHOCMTENILHO 3TOTO KJAcca, T. €. Neperpys3uthb
onepauuio >->.

// vector uHCEpTOp
ostream &operator << (ostream &slream, vector obj)
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{

stream << ob) x <<7,
streain << obj y <<, 7,
slream << ob) y <<"\n",
refurn stream,

b

J1a QyHKLNA COOEPKUT YepTh, 00LLKME 18 BCeX HHCEPTOPOB.
Bospaiiaemblii TN 310l (yHKUMM - ostream. 31O HeoOXxonaHMoe YCIOBHE
15 TOro, 4ToOBl MOXHO OBLLIO HCNOMNBL30BATE UHCEPTOP 3TOI'0 TUIIA B OOHOM NO-
YK€ BBLIBOLA.
QyHKUMA UMEEeT [Ba HapaMeTpa: CChlIKY Ha MOTOK, KOTOPbIH HAXOAMTCA clie-
1 OT 3HaKa onepauuu <<, u 00bEKT, KOTOPHIN HAXOAMTCH CnpasBa OT 3HakKa ore-
LMK, JAaHHBIE 3TOI'0 00BEKTa M OyayT BRIBOAUTLCS.
3aTeM cnelyeT BLIAAYA TPEX 3HAYEHHIA YneHoB OObEKTOB Kiacca vector U Bo3-
JallaeTCs MOTOK stream. BosepaiieHue 1noroka 00s3aTeNbHo.
IponemoncTpupyem paboTy HHCEPTOpPA Ha NPHUMEpE.
#include <iostream.h>
// Tlpumep 103 Tleperpyska oliepalidy BEIBOAQ.
class vector(
public:
ml x, y, &
vector (int a, inl b, int ¢} { x=a, y=b; z=c, }
b
// vector uHcepTOp
ostream& operator << (ostream &stream, vector obj)

{
stream << ob)x <<", ¥,
stream << ob)y <<", ",

stream << obj.z <<" \n";
return stream;

}

main{void)
vector afl, 2, 3). b(3, 4. 5);

coul €< a << "\n" << b <<"\n";
return 0,

}
Ob61tuas ¢opMa QyHKLHMW MHCEPTOpA CNELyoLas:
ostream &operator <<{ostream &stream, class_type obj)

{
// Teao nmporpaMMEL
return strearm,

}

M&I Henonb3yemM BapHaHT
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stream << obj.x <<", 7;
d HEG
cout << obj.x <<%, %

TaK KakK BTOpPOH BapMaHT XECTKO CBA3aH ¢ IOTOKOM cout, a MEpBEL{ BapUaHT
MOXeT ObITh NMpUMEHEH K JII0OOMY ITOTOKY.

B npumepe 103 paHHble - WIEHH Kiacca vector oObsBIEHB! Kak public.
Oyuxims-uHcepTop He MOXeT ObITh WieHoM Kiacca. JUni Toro 4robel OHa MMe-
J1a OCTYTI K MPHMBATHBIM 3JIEMEHTaM KJIacca, Mbl JIODKHEI ODBSABUTE €¢ “IpyroM”™
knacca. Ipemputyiuii mpuMep B 9TOM ClIydae IMpUMeT BUIL

#include <jostream.h>

// Tlpumep 104. Teperpy3ka ornepallMH BRBOJA.
// ¢ oMolEo apyxecTBeHHOH QYyHKLHK
class vector{

int X, y, z;
public:

vector (int a, int b, int ¢) { x=a; y=b; z=c; }

friend ostream& operator << (ostream &stream, vector obj);

L]

|5
// vector HHCcepTOp
ostreamé& operator << (ostream &stream, vector obj)
{
stream << obj.x <<%, °;
stream << obj.y <<%, ";
stream << obj.z <<" \n":
retum stream;

}

main(void)
{
vector a(l, 2, 3), b(3, 4, 5);
cout << a << "\n" << b <<"\n";
return 0;

}

s neperpysku GyHKIMU >> UL Kiacca vector MOXHO HCIIONb30BaTh Clie-
IYIOLIYI0 (YHKIIMIO-3KCTPaKTOD:
istream &operator << (istream &stream, vector obj)

{

cout << "Enterx, y, z: ;
stream >> obj.x >> obj.y >> obj.z;
return stream;

}

Tak Xe Kak ¥ uHCepTOp, QYHKIMA-3KCTPAKTOP HE MOXET OBITh WIEHOM
KJacca, a MOSTOMY Yallle Beero OYIIET ApyXecTBeHHOM PyHKIMEH Kiacca.

Eme pas momuduimipyeM IpUMep ¢ KJIAacCOM vector, IIOCTPOMB ISl Hero
SKCTPaKTop.
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#include <iostream.h>
// Tipumep 105. [Meperpy3Ka onepaliuii BBoa/BHEBOIA.

class vector{
mtx,y, z
public:
vector (int a, int b, int ¢) { x=a; y=b; z=c; }
friend ostream& operator << (ostream &stream, vector obj);
friend istream& operator >> (istream &stream, vector &obj);
h
// vector HHcepTOp
ostreamé& operator << (ostream &stream, vector obj)

{
stream << obj.x <<", "
stream << obj.y <<, 7;
stream << obj.z <<" \n";
return stream;
}
istream &operator >> (istream &stream, vector &obj)
{
cout << "Enterx, y, z: 7;
stream >> obj.x >> obj.y >> obj.z;
return stream;

}

main(void)
{
vector a(l, 2, 3);
cout << a;
cin >> a;
cout << a;
return 0;
}

GOPMATMPOBAHHBIN BBOA/ELIBON
Jlns Toro 4wToGBI OpraHK30BaTh (POpMATUPOBAHHBIN BBOJI M BHIBOM, aHalo-

WYHEL TOMY, YTO NpPENOCTARIAIOT no.is3oBaremio dyukimy printf() u scanf(),
» g3pike C++ HCronbaywoTest [Ba criocoba.

Iepprrit cocTouT B MpuMeHeHMH QYHKIMI YWIEHOB - Klacca 108.
Tlpi BropoM crocobe yrmoTpebiserca crelHaTbHbl B dYHKIIHIL, Ha3bI-

laeMbIX MaHKITy/IITOpaMy (manipulator).

Ucnonb30BAHUME ©YHKLIWA - YNEHOB KJIACCA 10S
CoctosiHue mpapilt GOpMaTHOTO BBIBOJIA B [IOTOK OIIpeiessIeTCss COCTOSHH-

M ¢uaroB dopMaTHpOBaHUA IMoToKa. B 3aronopoynHoM ¢aitne iostream.h orpe-

[eIEHO Clielylollee IepeyHcieHe, 3anatiee Quiarn GopMaTHpOBaHUA:
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enuny {

skipws = (x0001 oTOpaceiBaHKe NPoOESOB

left = 0x0002 BHIPABHHBAHUE 110 JIEBOMY KpPao

nght = 0x0004 BHPaBHUBAaHHE 11O NPABOMY Kpai
internal = (x0008 3aroflHeEHWe MYCThIX MO3HIINIH

dec = (x0010 BHIa4a B AecATHYHOM opmare

oct = 0x0020 Bhilaya B BOCbMEPUYHOM (hopmMare

hex = (x0040 BBINIA4a B LIeCTHAALATEPHYHOM (opMmare
showbase = (x0080 BbIN@Ya OCHOBAHMS CHCTEMBI CHMCIIEHHS
showpoint = (x0100 BHYIAYA MO3UIHUY TOYKH .

uppercase =  0x0200 Bblgaya B ¢opmarte Xx.xxxx Exx

showpos = (0x0400 BbIJla4ya 3HaKa y MoJIOXKHUTENbHOIO 4Mcia
scientific = 0x0800 Bhmaya B ¢hopMe ¢ GUKCHPOBAHHOM TOYKOI
fixed = 0x1000 BBIZIaYa B popmMe C rnasarolleit TouKoit
unibuf = 0x2000 ynydlleHHasd BhIIAya

stdio = 0x4000 OCBODOXIEeHHE NOTOKA

% -

Qopmar cooTsercTByeT nenoMy Thna long. Mamenuts cocTtosiiue ¢utaros
MOXHO (PyHKLMEH

long setf(long flags).

Y10o6H ycTanoBuTh ¢Gnar showbase B pexuM BKIIOYEHO (Omn), KCIONL3YEM
onepaTop

stream setf(ios: showbase);

37ech Stream - TOT KOHKPETHBIH ITOTOK, Ha KOTOPBIA MBI BO3AEHCTBYEM.
Jingt yeraHoBKH (PRaroB MOXHO KCIONB30BAThH MOOUTOBLIE OlEpPALIMMK:

cout sctf{10s: leftfios: - hex),

Oyukuus unsetf(long flagsl) posppawaer ¢nar B cocrosiHke BeixnoyeHo(off).
OyHknus long flags(void) Bo3BpalilaeT TeKylliee COCTOsIHME (Plaros.
Oyakuug int width(int len) Bo3Bpauw@aeT TEKYULYIO LUHPHHY [ONSA BbLAAYH
W YCTAHABIMBAaeT ee LIMPHUHY len.
Oyukuus char fill(char ch) BosBpaiaeT TeKYLIM CHMBON 3aloNHEHHS
M yCTaHaBIMBaeT HOBBIM cMMBON ch 3anonHeHus.
®yHKua int precision(int num) Bo3BpauiaeT TeKyllee 3HAYCHUE NECATUYHBIX
3HAKOB NOc/e TOYKU U YCTaHABNMBaeT HOBOE 3HAYCHUE.
Hcnonwszosanne 5Toro cnocoba yrpableHUs GopMaTHBIM BbiBOJOM HILIIOCT-
pHpYET ClienyloLHii npumep:
#include <iostream.h>
#include <iomanip.h>
// Mpumep 106. Ucniosib3oBaHue Gnarop hopMaTHpOBaHHAL.

main(void)
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long fl;
fl = cout.flags();
cout << "Hcxoanoe cocTosinue Gnarop: ™ << fl << "\n";

cout setf{10s::showpos);
cout.setf{ios::scientific);
cout << 123 << " " << 1.2345678 << "\n";

cout.setf{ios::hex | ios::showbase);

cout.unsetf{ios::showpos);

cout.width(20);

cout.precision (10);

cout << 123 << " " << 123,456 <<" "<< 1.2345678 << "\n";

cout << "Hopoe cocTtosinMe ¢inaros: ™ << cout.flags()<< "\n";
cout.flags(fl): // BoccTaHaBTHBaeM HCXOIHOE COCTOSIHUE

cout << ~ Ilocne BOCCTAHORIEHMA MCXOOHOTO cocToAsHMA ¢aros: \n™;
cout << 123 << " " << 123.456 << 1.2343678 << "\n";

return 0;
}

HMcnons30BAHUE MAHMNYNATOPORE

I1g ynpariennsa ¢popMaToM BbIaYM M3 MOTOKA MOXHO MCINOML30Barh cre-
HaibHbie (QYHKIMM, HA3bIRaeMble MaHMITyngTOpamy. CTaHAAPTHBIMM MAaHMITY-
ATOpaMM, JIOCTYTI K KOTOPHIM MOXHO MOIY4YHTh, NOAKTIOYMB ait1 iomanip.h,
BISIOTCA:

Manuny.asmop Lleiicmeue manuny.1smopa

lec JlecsaTiraHblit opmar

:ndl BuiBoa ciiMmBoiia "\n' ¥ oceoboxaeHue dbydepa
*nds Brisog NULL

Tush OcBoboauTs NOToK

1eX [ecTHaTIATepHYHBIH GopMAT YKHCA

-esetiosflags(long f) OrkmnoynTe ¢aard, onpeaenexnbice {

setbase(int base) YcTaHOBHUTL OCHOBAaHUE CUCTEMBL CYHCIIEH U
setfill(char ch) YeTaHoBUTE CUMBOM 3aM0HEHHUS

setiosflags(long f)  YcranoBuTb pexuMm on ¢raraM, yKazaHHbIM {
setprecision(int p)  YcTaHOBHMTBH YO LIMGpP nocne AecSTHYHON TOYKH
setw(int w) YCTaHOBUTD IMPHHY TOJISE BBIIAYH

NS Pexxiaf nporycka cMMBONIOB npobeiia

Hcnomb3opanne CTAHIAPTHBIX MaHHITYISTOPOB MOXHO MPOJEMOHCTPHPO-
arb CJeAYIOLHM ITPHMEPOM:

#include <iostream.h>
#include <iomanip.h>
// Tpumep 107. Henonb3oBaHKe MaHHITYJIATOPOB.
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main{void)

cout << setprecision{2} << 100 5375 << endl
cout << setw(20) << "MANIPULATORS /n";
return 0;

}

CO3AHUE MAHUMNYRATOPOB

MoxHO co3naTh CBOK COBCTBEHHYHO QyHKUMIO-MaHHIysTOp. Mbl nokaxem,
KaKk caenate QyHKUMIO-MaHHIyAsTOp ©e3 napamerpoB. QopMa  OOBABJIEHHMSA
GYHKUHH - MAaHMITYNIATOPA QYHKLMH ClIeAYIONas:

ostream &manip_name(ostream &stream)

{

// Kopkl nporpaMmil
return stream,

}

3T0 MaHUIYNATOp BHBOJA. Jlns co3nanus QyHKIMH - MAHRITYJATOpa BBOJA
HaJ0 3aMEHUTL NOTOK ostream Ha istream. IlpuMep co3maHMsa MaHHMITYJisTOpa ¢
uMmeneM left10:
#include <iostream.h>
#include <iomanip h>
// Tlpumep 108 CospaHHe MaHHIIYAATOPOB

ostream& left10(ostream &stream)

{

stream setf(ios left),
stream << setw(10);
return stream,;

}

main (void)

cout << 12 << left10 << 15 << 17 <<"\n";
return O,

}
Hcnonk3oBanue MaHUITyNATOPOB MOXET OHITL NOJIE3HO Al BHIBOJA HA YCT-
pOHCTBO, /U1 KOTOPOro HET MPEJIONpPENeNICHHEIX MAKUITYNIATOPOB. TakuM ycTpOH-
CTBOM MOXET ObITh, HANPHMEp TIOTTEP.

PABOTA C DAWNAMM B A3bIKE C++

Jns opranmsaumu obMena ¢ QailaMu K nporpaMMe Halo OAKIOUMTD (aidi
FSTREAM.H. B C++ ¢aiin oTKpbIBa€TCsi NPUCOENMHEHHEM K MOTOKy. Ecnu no-
TOK 0OBABNEH 00beKTOM Kiacca ifstream, TO OH OTKPBIT JiJi8 BBOJA, €CK XKE
OH TpHUCOENMHeH K oObekTy knacca ofstream, TO OH OTKpBIT IS BhIBOJA.
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[Totok, npeHa3sHayeHHbIA ¥ 1S BuIBosA, W VIS BBOJA, NODKEH OBITH ODBEKTOM
<racca fstream. Hampumep:

ifsiteam input_from;

ofstream out;

fstream in_out_stream;

Ecni notok yxe co3naH, TO OH MOXeT ObITh accouMupoBaH ¢ daitiom ¢
ToMoIbIO yHKiMH open(). Ee npororun

void open (char * filename, int mode, int access);
ineck filename - mMs aitia; mode - peXxuM, OIpeaenArON(Hi, KaK OTKPHIT
paiin; access - pexum goctyna daitia.

PexuiM octynia ¢ailia cooTBeTCTBYET aHATOTMYHBIM pexinmam DOS:

Pexcun Makpoc

0 OTKpBITHIT IOCTYTI NORMAL

1 ToIbKO s YTeHUS READ ONLY
2 CkpboIToiii daitn HIDDEN

4 CucreMHblIit daitt SYSTEM

8 ApXxHUBHBI daiin ARCHIVE

ITH peXUMbBl MOTYT KOMOIHIpPOBATLCA.

3HayeHUs pexuMa OTKpbITus ¢ailia Takke MOIMYT KOMOHHMpPOBATHCH.
B daitie FSTREAM.H onpesieiiensr ciieayionie BelHYMHbI:

108:;app - ¢aill OTKPHITH B pexyiMe NoGariIeHI,

ios::ate ~ Mapkep no3uiM daiiia ycraHoBHUTh Ha KoHell ¢aiiia;
108::1n - (hail1 OTKpBITL A4 BBOMA;

ios:nocreate - ec.nif Qail1 He CylIeCTBYET, TO HE CO3AaBaTh HOBHIIL,
10s::out - ¢hail1 OTKpHIT /151 BHIBOA;

ios::trunc - ecau Qaiin yxe cylICCTBYET, TO OH OuMlIlaeTcA, MapKep -

B Hayaie ¢aitia;

ios:inoreplace - IpeKpaTUTL BHIMIOTHEHHKE, cciid ¢allT yXe cyllecTBYCT;
i0s::text - TeKCTOBBIi (ailT;
ios::binary - IBOMYHBIN ¢aiin.

B ciyyae obwsincicHHS nortoka ifStream umu ofstream aBTrOoMaTHYeCcKU ycTa-
{aBTHMBAIOTCH COOTBETCTBEHHO PEXHMBI i08::in 1 i0s::out.

Ipu BbizoBe ¢dyHKiMM open() YKa3pIBaTh BCE MapaMeTphl HEODA3ATeNTbHO.
BBI30BBI

ofstreamn out:
out.open("myfile”, ios:zout, Q)

A BBI3OB (PYHKIIMH

ofstream out;
out.open("myfile”)

KBUBATCHTHBL. [1pu oTKpBITHH ¢aiina Ui BBOIa H BbIBOJIAa HEOOXOIMMO YKAa3arh
yba pexxuma paboThl:
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fstream m_in_out;
m_in_out.open ("myfile”, 10s:1njios:-out),
B cnyyae yeneurHoi onepauMi oTKpbITHS (hafina 3HaYeHMe NepeMeHHOoIt Th-
na fstream paBHO HYJIHO.
Yto6e1 3akprTh haiin, ucnonssyercs GyHKuMsa - wieH kiacca close(). Ha-
IIpUMeEp,
m_in_out.close();
Ee npotorun
void close(void).
IpumMep oTkpbiTus ¢aiina ang BeBOJAA:
ofstream m_out;
m_out.open("myfile txt", ios:-out, 1);
if (‘m_out) {
cout << "He mory otkpbiTh (aiin \n";
return 1;
}
KonctpykTopnl knaccoB ifstream, ofstream m fstream umeror ToT Xe HaGop
NokyMeHTOB, yTo M ¢ynkuus open(). IlosTomy mepeeie nBa oneparopa npejibi-
DIYLIETo FIpHMeEPa MOXHO 3allMcarh OJIHUM ONepaToOpoM:

ofstream m_in_out("myfile.txt”, ios::out, I);

OBPABOTKA TEKCTOBBIX DANRNOB

Jlng BBOpa/BRIBONA B TEKCTOBBIH (aill MOXHO HENOCPEICTBEHHO NPUMEHATD
onepauru << u >>. Hanpumep, BeiBog B ¢aitn myfile.txt :
#include <iostream.h>
#include <fstream.h>
// Mpumep 109.
main()

{
ofstream out("myfile.txt");
if(lout){
cout << "He mory orkphiTh (aitn \n";
return 1;

}
out << 10 << " " << 1992.2 << "\n";

out << "Crpoka BBOOMTCS O4eHb MPOCTO™;

out.close(),
return 0;

}

Jnst ytenus w3 ¢aitta MOXHO UCIONLIOBATH CNENYIOIIYIO [IPOrpaMMY:

#include <iostream.h>
#include <fstream.h>
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// Tipumep 110. YreHue TekcTooro dafina

?mmo
char ch;
int i;
float f;
char str[80];

ifstream in("myfile.”);
if(tin)}{
cout << "He Mory oTkpsIThH daitt \n";
return 1;
}
in>>i;
in >> £
in >> ch:
in >> str;

cout << i << " "< <™ " K< ch <<\

cout << str << "\n";
in.close();

return (;

}
ABeowdkbii BBOA/EBBIBEOA

Ects nBa criocoBa paborit ¢ aBomuHbMH (aitianvu. [lepBbhi cOCTOUT B MCTOIh-
30BaHMM 18 BBOIA/BbBOIA Gaiira hyHKINGL - WIEHOB COOTBETCTBYIOLICIO KTacca
put() u get(); Hanboiee yacTo Hcnoib3yemas Gopma 3THX GYHKING CleavIoast:

istream &get(char &ch)
ostream &put(char ch);

Oyukimsa get() yuTacT NMPOCTOif CHMBOI M3 ITOTOKA M MPHCBAMBacT 3HAYC-
Hue nepemenHoii ch. ®yHkima put() samucbiBaeT cumBboa ch B norok. [lpo-
rpaMMa KonHpoBaHusi ¢ailla Ha 2KpaH ¢ MCIOIb30BaHMeM get() mmeer cre-

OyIonIvi Bua:

#include <iostream.h>
#include <fstream.h>

// Npumep 111. KonupoBaHue gaitna Ha IKpaH

main(int arge, char *argv{])
{

char ch:
if (arge 1= 2){
cout << " Usage: PR <filename> \n";
return 1;
ifStream in(argv[1]);

if (fin) {
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cout << "He mory otkphiis ¢rara \n";
return Z;

}

while (in.getch())
cout << ch;

i close();

return 0,

}

Korna notok in nocruraer koHua (aiina, 3HaYyeHHe nepeMERHOI in cTaHOBUT-
¢ HyNEBbIM.
Crenyrouas nporpaMMa KONHpYeT CTpoky B (aiin uenons3ys dyHkio put().
#include <iostream h>
#include <fstream.h>
// Tlpumep 112, KonupopaHue CTPOKH B haka

main(void)

char ‘p = " Hello, World !*;
ofstream out("test”);

if [lout) {
cout << "He mory oTKpHTh ¢afia \n';
return 1;

}

while (*p) out.put(’p+ +);
out.close();
return 0;

}
JLs 6hicTpoit 06paboTku nBoMYHLIX (aiioB MOXHO MCNONB30BaTh PYHKUMHA
read() u write() c npoToTHNAMM:
istream &read(unsigned char ‘buf, int num);
ostream &write(unsigned char ‘buf, it num);

@ynkuus read() yuraer u3 noroka num bakiT H nomer@aer ux B 6ydep buf.
@ynkums write() 3anuckiBaeT B notok num 6aiit u3 bydepa buf.

#include <iostream.h>
#include <fstream h>

/7 Tlpumep 113 HcnoaszoBanue (pyHKimi read() u write()

main{void)

float numbers {10] = { 1,2 3,4, 5,6,7.8,9,0 };
int 1,

ofstream oul("test”);
if {'out) {
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cout << "He mory oTKpuits ¢ada \n',
reiuin 1,

}

out wrnite ((unsigned char °) numbers, sizeof numbers),
out close(},

for (i = 0,1<10; 1+ +)
numbers {1] = 0;

ifstream 1n {"test”),
if {'in) {
cout << "He Mory oTKpEITH chaita \n";
return 1,

}

in read ((unsigned char’)numbers , sizeof numbers);
for i = 0; i<10; i+ +)
coul << numbers [i] << "
cout << "\n"
coul << "Buiao npountano " << in gcount() << " cumBoAoB\n",
in.close();
return (),

}

Oynkumsa geount() BO3Bpal@eT KONMYECTBO MPOYUTAHHEIX OaliT mocneaHuM
IbI30BOM (yHK1MM read().

Ins obnapyxeHus Konua daiina MoxHO Hcnonb3opaTe (yHKUKIO eof().
Dynkums eof() Bo3BpaulaeT HeHyNneBoe 3Ha4YeHHe, korna Mapkep (¢aiina nocturaer
coHua Gaiina.

Jlns opraHM3auMu NpsAMOro A0cTyra K 3neMeHTaM (aiina cmyxat QyHKunH

istream &seekg(streamoff offset, seek_ dir origin};

ostream &seekp (streamoff offset, seek_dir origin);

Tun seek dir nepeyncnumMelii 1 nepeMenHas 3TOro TMAAa MOTYT MMEThb Clle-
TYHOI[HE 3HAYEHHA:

108::beg, - Hayano daiina,
ios::loc, - TeKy11as No3uuMs Mapkepa (aiina,
10s::end - KoHeu ¢alina,

[TprmepoM mcronb3oBaHMs MPSMOro NOCTYNAa MOMET CIYXHTb NpOrpaMma,
Konupylollas conepxumoe aiina Ha 3KkpaH HauMHas ¢ yKasaHHoro 6aiiTa oT Ha-
yana ¢aiina:

#include <iostream.h>
#include <[stream h>
#imnclude <stdlib h>
// Tpumep 114. VicnioassoBatve yHEIHA NPAMOTO AOCTYIA,
main (int argc, char “argv{])

{

char ch;
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if [argc! =3)
cout << "Usage: PR <nlename> <starl localion> \n"
retum |;

}

ifstream infargv[1]),

if{tin) {
cout <<"Cannot open file\n";
return 1;

}

in.seekg(atoi(argv]2]}), ios:beg);
while(in.get(ch))

cout << ch;

return 0;

}
Onpenenure TeEyLIee NoNo}eHne Mapkepa haiina MoXHO HeroNb3ys QyHKIMH

streampos tellg();
streampos tellp();

3akaH4uBasi PACCMOTPEHHE BO3MoXHocTell 6ubnuoTeky BBoIa/BbHIBONA B A3bI-
ke C++, Haflo 3aMETHTh, YTO B 3TOI KHMTEe Mbl PACCMOTPENH TONBKO CaMYHO BEp-
WMHY aiicbepra - Tonbko Hebonbluyo yacTe GubnuoTeuHsx GyHKUMA a3bikos C
u C++ 1 coBcem He 3aTparvpaliy BOMPOCH MCTIONB30BaHMA GHONHMOTEK Knaccos,
Takux, kak Turbo Vision, Object Windows, MFC 1 np. 370 TemMa OTRENbHON KHH-
¥, K He OJHOIA.

3a pamMkaMM 3TOH KHUI'M OCTaJlMChb TakKue TeMbl, kak obpaboTka MCKIKOUM-
TENBHBIX CUTYaUMil, KoTopas He nonaepausaercs komnunsTopom Borland C++
3.1, v HekoTOpEIE NpYTHeE.

B 3akmoyenne NpHBEIEM HECKONBKO NMPHMEPOB HCIONb30BaHMA s3bika CH+
JUIs pelieHu s 3anay.
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1. MPUMEPBLI HCNONb30OBAHUA A3bIKA C++

B kauecTBe nepBOro npuMepa npeAcTablieHa NnporpaMMa, co3naioiias B TeK-
TOBOM pexmMe rpocTeiilinii okoHHbI HHTepdeiic ¢ HCNONMB30BaHHEM Hacneno-
aHKs OT MPOCTOro OkHa Jl0 OKHA BBOAA WM OKHA BbIBONA TEKCTa C NPOKPYTKOMH.
Tporpamma coctasnena u mobesHo npenoctasnena Ham O. B. Jlazaperko.)

#imnclude <conio h>
Finclude <dos h>

class _window
{
private:
void ‘ptr;
protecled:
int left,up,right,down;
int color;
public: !
_window(inl 1=1,int u==1,int r=25,int d=15,int c=7%);
~_window(void);
virtual void titlefvoid),
virtual void move(int a,int b);
void show(void);

vold hide{void);

|5
_window::_window(int lint u,int r,int d,int c)
{
left = I, up = u, right = r; down = d; color = ¢;

ptr = (void *)calloc((right-left+ 1)* (down-up + 1), 2'sizeof(char});

_window: ~_window{void)
{
free(ptr);

void _window::title(void)
{
gotoxy((left + right)/2-4,up);
textatir(color);
cputs{"_WINDOW __");
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void _window::show(void)
{
nt ij;
gettext(left,up,right,down,ptr);
textattr(color);
for(i=up;i<=down;i++)
{
gotoxy(lefl,i);
for(i=lef;j<=right;j++)
cp;:ts{‘ ")
for(i=left+1;i<right;i++)
{

gotoxy(i,up); cputs("H");
gotoxy(i,down); cputs("H");

}

for(i=up+1;i<down;it++)
{ .
gotoxy(left,i); cputs("e");
gotoxy(right,1); cputs("e”);

}
gotoxy(lefi.up);  cputs("i");
gotoxy(right,up); cputs("»");
gotoxy(left.down): cputs("H");
gotoxy(right,down): cputs(™);
title();
gotoxy(lefi+1,up+l);
}

void _window::move(int a,nt b)
{
hide();
left += a: fght += g;
up +=b; down +=Db;
}mu;

void _window::hide(void)
{
puttext(left,up.right,down,ptr);

gotoxy(1,1);
}

Next Class -----n-mmmcnn -

//
// O_WINDOW <-- WINDOW
ﬁ' (output window)

lNpunoxerne
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class o_wmdow  public _window
{
vord “plr,
voud texi_hide{void) { gettext{left,up,right,down,pir), }
void text_show{void) { puttext{lefl,up,right,down,ptr); }
prolected:
int title_color;
int IXt_x,1xt_y; |
public |
o_window(int Lint uint r,int d,int ¢ int ct = 0x07);
~o_window(); |
virtual vaid title{void);
virtual void move(int a,int b);
void put_text(char *s);
void clr_window(void);

H
o_window::o_window(int Lint u,int r,int d,int c,int ct) : _window(l,u,r,d.c)

{
IXtx = txt_y = 1;
title_color = ct;
ptr = {void ‘jcalloc{(right-left + 1}*{(down-up + 1},2'sizeof{char)};

}

o_window:'~o_window(}
{

free(ptr);

void o_window::title(void)
{
gotoxy((left + right)/2-6,up); *
textattr(title_color & 0xOF | 0x10);
cputs(* OUT_WINDOW "); ‘
}

void o_window::put_text{char "s)
{
window{left + 1,up + 1,right-1,down-1);
goloxy(txt_x,txt_y);
textattr(color);
cpuls(s),
Ixt_x = wherex();
Ixt_y = wherey{);
window(1,1,80,25);
gotoxy(left + Ixt_x,up +txt_y),
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vord o_window cir_window()
{
int 1,
lextaltir{color);
fort=up + 1,i<down;1+ +)

gotoxy(left -+ 1,i);
for(j=left + 1;)<nght;j+ +)
cputs(" ");

IXUX = txt_y = I,
gotoxy(left + L,up+1);

vold o_window:move(int a,int b)

{
text__hide();
hide();
left + = a; right + = a;
up +=b; down + = b;
show();
text_show();

L Next Class =---===-==s=su-
// JO_WINDOW <-- O_WINDOW
//  (input/output window)

c'l?ss io_window : public o_window

int input_color;

public:
io_window(int Lint w,int r,int d,int ¢int ct,int ic = 0x07);
void title{void);
char "get_text{void);
char *get_hidden_lext(void);

i3

to_window::io_window(int Lint u,int r,int d,int ¢,int ct,int 1)
: o_window(l,u,r,d,c,ct)

{
input_color = ic;
)
void io_window::title(vaid)
{

gotoxy((left + right)/2-8,up).
lextattr(title_color & OxOF | Ox40);

lNpunoxerue
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cputs{” IN/JOUT_WINDOW 7},
}

char “io_window gel_texi{vod)

{
static char buffer]80];

window(left + 1,up + 1,right-1. down-1);
goloxy{txt_x.Ixt_y).

textattr{input_color & 0xOF | color & OxF0),

cscanf("%s” butfer);

txt_x = wherex()

Ixt_y = wherey({);
window({1.1,80,25):
textattr{color);

gotoxy(left + Ixt_x,up + txt_y);
return buffer;

}

char “io_window::gel_hidden_lext(void)

{

static char buffer{80];

window(left + 1,up + 1,nght-1,down-1);
gotoxylixt_x.txt_y),

textattr{color & 0xFO | color>>4);
cscanf("%s", buffer);

window(1,1,80.25);

textattr(color),

gotoxy(left + txt_xup+txt_y),

return buffer;

main{void)

char *p;
o_window a{2,2,20,12,0x5F,0xE),
io_window b{7,7.70,14,0x1E,0x3,0xC);

a.show(),
getchf);
a.pul_text{"This is normaly: ");
getch(),
a.pul_text( Test tex1 ).
getch();
a.pul_text{ Some tes! text '},
gelch();
b.show();

=

=
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getch().

b put_text{ Cnler a string ')
p = byet_text(}.
“boput_text{ \nYour string "):
b put_text(p).

getchi).

getch{),

b put_text{ \nEunter password ).
p = b.getl_hidden_text(),
“{‘p_ =_'u'l
b put_text("Ok"),
else
b put_text( Error”),
geltchy().
gelch()
b hide():
getchi):
a clr_window();
getchf),
a.hide():
getch():

N

B kauyectBe BTOpOro npuMepa paccMOTPHM MporpaMmy, KOTopas CTPOMT rpa-
¢ux QyHKUMM, 3a1aBaemoii cTpokoil. HerpuBuanbHoO# YacTbio 3T0# MpOrpamMMbl

ABNAETCs pa3dop BeIPaKEHHS.
INoctpoenne cobcTBeHHO rpaduka QyHKUMM NPoONeMbl HE COCTABIIAET.

#include<stdio h>
#include<string.h>
#include<ctype h>
#include<math h>
#Finclude<stdiib h>
#include<conio.h>
#include<graphics h>

# define NUMBER 0

# define OPERATION 1
#define ARGUMENT 2
#define FUNCTION 3
# define END 4

# define PI 3141593

inline void error(char "s) {
printf{"\n\nError %s\n\n",s);
exit{1).

}

class TokenString {
char “ptr
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char sir[B1];
public :
TokenString(char 's) { strepy(ptr=sir,s); }
void reset{void) { ptr=str, }
void gettoken|void);
int type;
char t[81];
double val;

b

void TokenString::getloken(void) {
while(isspace( plr}))
ptr+ +;
if(!"ptr) {
=0
type=END;
}
else if{strchr("+-"/()", ptr)) {
t{0] ="ptr+ +;
t{1]=0;
} type=OPERATION;
else if(toupper( ptr)= ="X") {
tjo]="ptr+ +;
1] =0;
) type = ARGUMENT;
else if{isdigit("ptr)) {
int p=0;
char “temp=1;
while(isdigit(*ptr)||(*ptr= =""&&!'p)) {
if{(*ptr=="")
p=L
‘temp+ + ="ptr+ +;

"temp=0;
val = atof(t);
} type=NUMBER;
else if{isalpha(*ptr)) {
char “temp=1L;
while(isal pha(*ptr)||isdigit(*ptr))
“temp+ + ="plr+ +;
“temp=0;
type=FUNCTION,;
}
else {
char s[41];

sprintf(s,"Bad symbol "%c" %x \n","pir,"ptr);




error(s);

)
)
class Function privale TokenString {
double x;
void primitive(double&);
void levell{doubled&),
void level2{double&);
void level3{double&);
void level4[{double&),
void level3{double&);
public :
Function (char *f) * TokenString(f) {}
double get({double);

double Function::get{double a) {
Xx=a,
resel();
gettoken();
if{type= = END)
error{"No funciion”);
double result;
levell {result);
return resuilt;

}

void Function::levell(double &result) {
double temp;
char op;
levelZ{result);
while((op="t)= ="+ lop=="-) {
gettoken();
level2(temp);
iflop=="4+")
result + =temp;
else
result- =temp;

}
}

void Function:.levelZ{double &result) {
double temp,
char op;
level3{result);
while({op="1)==""|lop=="/") {
gettoken(),
level3{temp):

lMpunoxerue
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iffop==")
result” = temp,
clse
1esult/ = temp,
)
)
void Funclion level3{double &result) {
mt =0,

char str|81];

H({type= =FUNCTION) {
f=1
strepy(str,t);
gettoken(),

leveld(result);
if(f) {
strupr(str),
if(!stremp("SIN” str))
result =sin{result},
else if{!stremp("COS" str))
result = cos(result),
else if(!stremp("TG",str))
result = sin(result)/cos(result),
else if{'stremp("ABS",str))
result = fabs(result),
else error{"Uknown function”);
)
)

void Function:level4{double &result) {
it sign =0,
't=="" {
sign=1,
gettoken(),

levelS(result);
if{sign)
result =-result,

}

vord Function:level5(double &result) {
fft=="70) {
geltoken(),
levell(result);
it =")")
error{"No ""}"""),
gettoken();
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clse
primitive{resull)

void Function ‘prinitive{double &result) {
switch(type) {
case NUMBER
resull =val,
gettoken():
break,
case ARGUMENT
resull=x;
gettoken(},
break;
default :
error{"Number or X needed");
}
}

void main{void) {
char str[81];
printf("\nPI=%If\ny =",PI};
gets(str);
Function {(str);

double xs.ys;
printf{("XSIZE="),
scanf("%If", &xs);
printf("YSIZE="),
scanf("%H" &ys),
xs=fabs{xs);
ys=fabs(ys),

int o,

double x1=-xs/2,yl1=-ys/2,x2=xs/2,y2=ys/Z;
printf("IN="),
scanf("%d",&n);,

int gd=DETECT,gm;
initgraph(&gd,&gm,"c:\\tcplus\\bgi");

double xd=x2-x1,xstep=xd/double(n);
double sxstep=(x2-x1)/double{getmaxx() + 1},
double systep =(y2-y1)/double({getmaxy() + 1),
setbkcolor(BLUE),

cleardevice(),

setcolor(WHITE),
setlinestyle(DOTTED_LINE,0,NORM_WIDTH).
int xx=int{-x1/sxstep)

line(xx,0,%xx, getmaxyf()};
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int yy=int(-yl/systep);
line(0,yy,getmaxx(),yy);

setcolor(YELLOW):
setlinestyle(SOLID_LINE,0,NORM_WIDTH),
double temp=xl;
moveto(0.int((y2-f.get(temp))/systep));
for(int i=1;i<=getmaxx();i++) {
temp+=xstep;
double val=f.get(temp);
lineto(int{(temp-x1)/sxstep),int{(y2-val)/systep});
}
getch();

l':lmsegrapelﬁ};

H, nakownell, mocienHuil NMpuUMep, Ha3BBAKOIIMICA "PC3WICHTHBI KalTbKy-
Top” MOMELUEH B 3Ty KHUIY ¢ pacyeToM Ha Oyiyliee.

B aToM npiMepe UCOIB3YIOTCH HEKOTOPLIE MOHATHA M MPHEMbI, O KOTOPBIX
Yb B KHHMIe He 1lLTa. I10 acceMm@uepHast BCTaBKa, CO3aHME PE3WICHTHBIX
jorpaMM, OfATh, KaK U B TpeTheM IpHMepe, pa3bop BBIpAXeHUS, NpsMas pa-
Ta ¢ BUWICOMAMSTHIO B TEKCTOBOM pPEXMME,

#include<stdlib.h>
#include<ctype.h>
#include<conio.h>
#include<bios.h>
#include<dos.h>

// Pe3anIeHTHHIH KaTbKYIATOD

// KOHCTaHTH A8 pHCOBaHHMA THHMIA.
const char chLefiTop = 218:

const char chRightBottom = 217,
const char chLeftBottom = 192;

const char chRightTop = 191:

const char chVertical = 179;

const char chHorizontal = 196;

// class Screen - [1pgMoii JOCTVTT B BHIEOTIaMATE B TEKCTOBOM peXiiMe

class Screen {
char far *vbase; // Alpec Hayana BHIEONaMATH
public :
Screen():
int getVideoMode();
void putChar(int x,int y.char ch,int attr),
void putString(int x.int y.const char *str.int attr.int width=-1);
void putBorder(int left,int top,int right,int bottom,int attr);
void fillText(int left.int top.int right,int bottom.int ch=-1,int attr=-1);
void putText(int left,int top,int right,int botton,const void *source);
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void getText(int left,int top,int right,int botton,void *dest);
} screen;

// YcraHarTHBaeT anpec Hayana BHaeornamsaTH. B Gaiire no ajpecy 0x0000:0x0447

// HaxoamTcs HOMep TeKyllero BHieopeximMa. EciM oH paBeH ceMH, YCTAHORIEH

// MoHOXpOMHEIH BHIeOaJanTep H BUIeONaMATh HauuHaeTes ¢ anpeca 0xB000:0x0000.
// Bo BCeX OCTA/IBHEIX CITyMadX BHIeONaMATh HauMHaeTcs ¢ aapeca OxB800:0x0000.

Screen::Screen() {
unsigned char far *videoMode=(unsigned char far *)0x447;
if{*videoMode==7)
vbase=(char far *)0xB0000000;
else
vbase=(char far *)OxB8000000;
}

// Bo3sppailiaeT HoMep TeKylLero BHaeopexuma. OH HaxoauTcs B Oalite
// no agpecy 0x0000:0x0447

int Screen::getVideoMode() {
return *({unsigned char *)0x447);
}

// BEIBOIMT Ha 2KpaH CHMBOI

void Screen::putChar(int x.int y.char ch,int attr) {
char far *p=vbase+(x-1)*2+(y-1)*160;
*p++=ch:
*p++=altr;

}

// BHIBOJIMT Ha 3KpaH CTPOKY CHMBOJIOB

void Screen::putString(int X.int y.const char *string,int attr,int width) {
char far *p=vbase+(x-1)*2+(y-1)*160;
for(int i=0;string[1]:i++) {
*pt+=string(i];
*p++=attr;
}
for(;i<width;i++) {
p="7
*p++=attr;
H
}

// PHcyeT Ha 3KpaHe OAMHAPHYIO PAMKY M3 CHMBOJIOB ficeBIOTpadHKH

void Screen::putBorder(int left,int top,int right,int bottom,int attr) {
putChar(left,top,chLeftTop,attr);
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for(imt x=left+ 1, x<right;x+ +}
pulChar(x,top,chl lorizontal,atty),

pulChar(nghltop,chRightTop.attr);

forimt y=top+ 1,y<bollom;y + +) {
putChar(left,y,chVertical,attr).
putChar(nght,y.chVerticalattr},

putChar(left,bottom,chLeftBottom,altr),

for(x=left + 1, x<rnight;x+ +)
pulChar(x,bottom,chHorizontal,atlr),

putChar(right,bottom,chRightBotlom,allr);

}

// 3anoanser NpAMOYTOARBHHMK Ha JKpaHe 3apaHHEIM CHMBOAOM C 3apaHHEIM aTpHO-
YTOM

void Screen::fillText(int left,int top.int right,int bottom,int ch,int attr) {
for(int y=top;y< =bottom;y + +]) {
char far “p=vbase + (left-1)"2+ (y-1)"160;
for{int x=left;x<=right;x+ +,p+=2) {

if(ch! =-1)
pl0] =ch; s
if(attr! =-1)
pll]=attr;
}
}

}

// BHIBOAMT Ha 3KpaH NPAMOYTOABHYIO OOAACTh (COXPaHEHHYIO paHee
// BEI3OBOM gelText)

void Screen:putText(int left,int top,int right,int bottom,const void “source} {
const unsigned “buffer=(const unsigned *}source;
for(int y=top;y<=bottom;y+ +) {
unsigned far ‘p=(unsigned far ")vbase +left-1+ (y-1)"80;
for(int x=left;x<=right;x+ +)
‘p+ + ="buffer+ +;
}

}
// Coxpansier B IaMATH 10 aapecy dest copepKuMoe NPAMOYTOALIOR 0BAACTH SKpaHa

void Screen:getText(int left,int top,mt nght,int bottom,void *dest) {
unsigned "buffer= (unsigned *)dest;
for(inl y=top;y<=bottom;y+ +) {
unsigned far *p=(unsigned far ")vbase +left-1+ (y-1)"80;
for(int x=left;x<=right;x+ +) °
‘buffer+ + ="p+ +;
}
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// Tlponyckaer npobeal B« IpoKe
#define skipspaces(p) wlale(isspace('pl) p+ +,
/7 class Expression - apHMeTHIecKoe BEpaXkenHe

class Expression {
prolected :
consl char "text, // TekcT apudiMETHYECKOTO BLIPaXeHHs
consl char *p;  // YKazareAb Ha CACAYIOIHA CHMBOA NpH pa3bope BHIPa>keHHs
mt error, // TIpu3Hak OlMOKH
public :
Expression(const char “text) - lexl{iext),error(0)

int wasError()
{ return error; }
int getResult();
protected :
int level L();
int level2();
int level3();
h

// BriMMCAEHHEe BHIPAXKEeHUSIMETOAOM PEKYPCHBHOIO CIYCKa

int Expression::getResult() {
error=0;
p=text;
inl result=level1();
if(!error)
error=("p!=0);
return result;

}

// BrlHCAEHHE CyMMBL H Pa3HOCTH

int Expression::levell() {
int result=level2();
while(lerror) {
skipspaces(p);
if('p=="4+") {
pt++;
result + =level2();
} else if('p=="-) {

p++.
result- =level2();
} else break;

}
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return result,

}

// BuiuHCAEHHe TIPON3BEACHHSN 4acTHOTO

int Expression-level2() {
int result=level3();
while('error) {

skipspaces(p);
if(p==") {
p+ +.

result” = level3().
} else if('p=="/") {
p++;
inl divider=level3();
if(!divider)
error=1;
else
result/ = divider;
} else break;

}

return result;

}

// O6paboTKa YMceA H BRIPaKeHHH B CKODKaXx.

int Expression:level3() {
skipspaces{p);
if"p=="0) {
pt+.
int result=levell();
skipspaces(p):
if'p+ +1=")
error=1:
return result;

} else if(isdigit{"p)) {
int result=0;
while(isdigit("p))

result=result*10+'p+ +-'0"
return result;

} else {
error=1;
return O;

}

}

// Pucyer OKHO H BEIYHCASIET BEIPaXKeHHS

void runCalculator() {
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consl it left = §,;
const 1t lop=28§;
const 1t nght =69,
consl inl botlom = 17;
static char buifer[(nght-lefi + 1) (bottn-top + 1)°2);
// HapucopaTb OKHO
screen.getText(left, lop,right,bottom,bulicr),
screen fillTexi(left + 2,top + I.nght,bottom,-1,0x07);
screen.putBorder(left top,right-2,bottom-1,0x 1 F);
screen fillText(left + 1,top + 1,nght-3 bottomn-2," * 0x1F);
screen.putStning(left + 2,lop,” Evaluate ", 0x1T);
screen.putString(left+ 2,top + 2,"Expression”,0x 1 F);
screen. putString(left+2,top +3,"",0x2F nght-left-5);
screen. putString(left + 2,top + 5,"Resull”,0x 1 F);
screen. putString(left + 2,top +6."",0x2F right-left-5);
gotoxy(left + 2,top+3);
// OcHoeHoM DHEA paboThl KaabKyAATOpPa
static char text[right-left-5],
for(int x=0;;) {
int key=gelch();
if(key = =27)
break;
else if(key==13) {
text[x] =0;
Expression expr(text);
int result=expr.getResult();
ifjexpr.wasError())
screen.putString(left +2,top +6,"Error in expression.”, 0x2F right-left-5);
else {
static char answer{7];
screen. putString(left + 2,top + 6,itca(result,answer, 10),
\ 0x2F, right-left-5);

} else if(key= =8 && x) {
X~
screen. putChar(left+ 2+ x,top+3," ",0x2F);
gotoxy(left+ 2+ x,top + 3);
} else if(key>=32 && key< =255 && x<right-left-6) {
text[x] =key;
screen putChar(left + 2+ x,lop + 3, key, 0x2F);
X+ +;
gotoxy(left + 2+ x,top+3);

}
screen. putText(left. top, right, bottom, buffer);

}

unsigned stackSeg,stackOfs; // Crex Halllel TporpaMMhl
unsigned saveSlackSeg,saveStackOlfs, // Crek npepBaHHON nporpamMMbl
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1t saveX savey: // huopauHat Kypoopa

void iterrupt ("old9)( ); // ¥Yrazareab Ha CTapeid 0bpaboiiuk ipepbiBandsdh
// Hosrin o6paborydk NpephiBaHUAOT KAGBHATYPbI
void inlerrupt new9( ) {
unsigned char scanCode = inportb(0x60}.
(‘old9)(): // Beiapipaem crapbin obpaboTunk - OH paibAOKHpYeT KAaBHaTYPYy
// ¥ KOWTpOAAEp NpephLIBaHHK
if(scanCode= =62 && bioskey(2)&0xC) { // CTRL-ALT-F4
static int inside=0;
if('inside) {
asm {
chi
mov saveStackSeq,ss
mov saveStackOfs,sp
mov ss,stackSeg
mov sp,stackOfs
st
}
inside + +;
saveX =wherex();
saveY =wherey(),
bioskey({0); // CyuTtaeM HaXkaTyio Krasuury F4
runCalculator(),
gotoxy(saveX,saveY),
inside--;
asm {
cli
mov ss,saveStackSeg
mov sp.saveStackOfs

)
}
}
}
void main(void) {
cprintf(“Resident Calculator Press CTRL-ALT-F4 to activate \n\r’),
asm {
cli

mov stackSeq,ss // CoxpaHuM yKasaTeAb CTeKa AAS
mov stackOfs,sp // ucnoaszoBauusB oBpaboTyiKe npepblBaAHHS.
sli

}

old9=getvect(9);

setvect(Y9. new9),

unsigned size =stackSeg + (stackOfs/16) + 1-_psp: // Paamep nporpaMMel B

naparpadax
keep(0.size); // Ocrapasem nporpaMMy pe3vAeHTHOH

e
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[Tpuembi, Mcronb3oBaHHBIE B 3TOM TIpHMepe, OyayT paccMaTpHBaTeCs B
JANbHEHLIHX KHHrax HxX MOXHO HalTH, HanpumMep, B KHHMIAX H3 cepuH
“bubnuoreka cMcTeMHOTO HporpaMMucTa”, kotopas usgaerca Juanor-MHUOH

2. ACNONbL30BAHUE BCTPOEHHOIO OTNAOYUKA

Cucrema Borland C++ 3.1 umeer B MHTerpupoBaHHOI cpeme BCTPOEHHHBIM
OTNAMUUK MCXOAHBIX TekcToB. Jlnsi Toro utobbl MOXHO OBUIO MOJIB30BATHCS
BCTPOEHHBIM OTJIAMHKOM, HAJ0 OBITb YBEPEHHbIM B TOM, YTO MPOrpaMmMa KOM-
NMUIIMpYeTcsl ¢ BKIIOYCHHBIMH COOTBETCTBYIOIMMHM oNUMAMM. YToOb oTnamumk
paboran, Hajgo BKMOYMTL OTNAJAOYHYKD HHGMOPMALMI0 B BHINOJHAEMBIH daill
DTO Xe HeobXOAHMO JUIsl TOFO, YTOOH BOCTONB30BATHLCA BHELUHMM OTIATYMKOM,
HanpuMep TakuM, Kak Turbo Debugger. Onums, ynpapnsiollas BKIOYCHHEM OTNIA-
NOYHOI MHpopMatiny, HaxomTes B MeHio OptionsDebugger{Source Debugging:

& DU g9e

- - - _'ﬁi‘ Qn‘-
N

Show inherited
show method : -

S e

SNOW OECLMa R Lance 'f‘;;
how hex | s .
Show both . * el

- - = =
- PR, <o f’;il
: o
) A .

=

[To ymMonyaHHIO 3Ta OMIMS BKJIKOUEHA.

OT1nagunk UCXOOHBIX TEKCTOB, B OT/IHYME OT TPAAMLIMOHHEIX, HE TpebyeT nu-
3acceMONMpPOBaHMsl, @ ABTOMATHYECKY BKTIOYACT OPUIVHANBHBIH MCXONHBIN TEKCT
nporpaMMul B BBINONHsleMblit §aiin. OmnaguMkK CBsA3bLIBACT CKOMIMWIMPOBAHHBIN
00BEKTHBII KOl ¢ KaXa0ii CTPOKOIT HCXOJHOTO TEKCTAa NMPOrPaMMBI.

OTJ]EL[['-IHK MpeNoOCTaBNsACT MNMONb30BaTE/K MHOIO Bo3MoxHocTell. MoxHOo
YOPABJIATEL BBHIMOMHEHHEM [MPOrPAMMBI YCTAHOBKOI TOYEK MpephIBAHHS B HCXOI-
HOM TekcTe. MOXHO BBLINOJHATE MPOrpaMMy MOLIAroBo, HabJonas 3a U3MeHe-
HHeM 3HAUeHHil TIepeMEeHHBIX W BbIPaXKCHHIA.

OCHOBBEI HCMONBL30BAHUSA OTNALNMKA

B stoMm pasnene obeyxnarorcs HanbGonee obuine koMaHobl otnaguMka. Ilpe-
XKJe YeM HauuHaTb M3Y4YaTh BO3MOXHOCTH OTNamymnka, HeoOXOmMMO MMeETh Mpo-
rpaMMmy. B kauecTse meMOHCTparlHOHHONH MpOrpaMmbi MpejiaraeéM HCHONb30BaTh
CJIEAYIOLIYIO MPOCTYIO NporpaMMy Ha sisbike C++:

#include <jostream h>

// Tlpumep NporpaMmel WSl AEMOHCTPALHH BO3MOXKHOCTEH OT/lalyuKa

voud sgr_at (it n ),

main { void )

{
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int §;
for ( 1=0; i<10; i++ ) {
cout<< "= “<C i << ¥ %
sqr_it(1);
}
return (;
}
void sqr_it ( int n )
{

}

[Tocne Toro kak mporpaMma BBEICHA, OTKOMITHJIMPYHTe €€ M 3alyCTHTe Ha
nonHeHue. [TporpaMma pnobkHa Hanedararh 3HayeHns ot 0 po 9 M KBaapathl

X qHCEJT.

MowAroBOE BLINOAHEHWE NPOTPAMMBI

[Tomaroroe BHIMOAHEHHE TMPOrpaMMBL - 3TO IPOLECC BHITOJIHEHUS OXHOro
2paTtopa (To4YHee, OTHOM CTPOKHU MPOrpaMMbl) 3@ OJIUH 11IAr.

JLst monaroBoro BHITOJTHEHHS ITPOTPaMMBL ¢ UCHOIL30BAHHEM BCTPOSHHOIO
amunka crcteMe Borland C++ 3.1 Haxwmure kiasunty F7. 3ameruM, yto
YOKa LporpaMmbl, cosiepxaiias main (void) B OKHe penakTHpOBaHMSA, OyneT
JeNeHa, 370 HaYalo BBITOJIHEHMS IporpaMMbl. 3aMeTHM Takxe, YTO CTPOKHU

#include<iostream.h>

cout << n*n << “\n”;

void sqr_it(int n);

OyayT MpomylileHH, TaK KaK JUPeKTHBLL NIpenpoleccopa U oOBIRNEHHe Mpo-
rina GyHKUMH HEe MeHEPHPYIOT KOJa H aBTOMATHYECKH TMPOIYCKalOTCH oIl
KOM. 3T0 Xe KacacTcsl ollepaTopoR oObARTeHUA nepeMeHHBIX. Haxatue Kia-
i F7 axsuBaneHTHO BBIGOpY nyHKTa MeHio Run | Trace into. Haxmure F7
CKOJIBKO pa3. BeyieneHHasi cTpoka Iepe/IBUTacTcsi OT CTPOKM K ¢Tpoke. Boize-
CTCA Ta CTPOKA, KOTopas OyneT BLIUTOIHATBCH IIpH ciepyiomieM ware. Korza
J JOCTHTHEM CTPOKHU

NpH cneayioleM Haxatiu F7 otkpoetcsa okHo ¢ ¢aitnom iostream.h. Buige-
HHasl cTPOKa Oyner HaxoAuTecs B GYHKIHH, KOTOpas MeperpyXaeT OIepaliio
{. Ecnu 661 Mu1 vicrionmb3oBam GyHKiMio printf() pms BeIBona 3HAYEHUIL 1, MBI
YOILTH GBI 3TY CTPOKY 3a OJiMH IIIAr. DTO CBS3aHO ¢ TeM, ¥To GyHKuMA printf()
* CONEPXHT oTANoYHO HHdOpMAIH, B TO BpeMs Kak (yHKIMSA - oIlepallus
rperpy3ku << conepXUT oTIaNoyHy10 MHdopMalMo (OHA KOMITWIHPYETCS MPU
yocMoTpe noaKTodaemoro ¢aitia iostream.h). Korma setperurcst Bei3oB ¢yHK-
m sqr_it(), BeTETeHHAs CTpoKa nepeapuHercst B Teno ¢yuxuru. Boamoxuo
JMTIOTHEHME TOJBKO ONHOI (YHKIMH, BHIIOTHAS BHI3OB QYHKIMU KaK orepa-
)pa 3a OMH Luar. D10 jgocturaetcss Haxaruem kiasunm F8 (Run|Step over).
axatre wiasuil F8 1 F7 MoXxHo KOMOMHHpPOBATh B M0O0M HOPSUIKE.
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Veratiopka Touek npepoiBanist. [TpH Beeit nomp3e MoNIAroBOro BBITOMHEHHA
MporpaMMel 370 MOXeT OBIThb JOBOJIBHO IUIMTeNBHBIM TpoiieccoM B Bosblioit
NporpamMe WIM MPH  HAIMYUK HIMKIOB, OCOBEHHO €ClIH MeCTO MPOrpaMMBl, KO-
TOPOe HaJ0 OTIANUTH, HAXOIWUTCS [ANEKO OT Hayana mporpammbl. B otnamumke
NMPeaycMOTpEHa BOIMOXHOCTL [BUTATHCH MO nporpaMme OOMBLIMMH IafaMI.
[Meppasi poaMOXHOCTB - BBITIOJIHEHME TPOrpaMMbl JI0 CTPOKHM, B KOTOPOi Haxo-
IUTCS Kypcop. 2TY BO3MOXHOCTH MOXHO peanu3oBalh, YCTAHOBHMB Kypcop B
TpebyeMyto cTpoKy M Haxab F4 wim Bbibpas nynkt Menio Run|Go to cursor.

Bropast Bo3aMoXHoCTs - YCTAHOBHUTE TOYKY MpepbiBaHusi (breakpoint). Yrobet
YCTaHOBUTB TOYKY NpepbiBaHMsA, MEPEMECTHTE KYPCOP B OKHE PEeIAKTHPOBAHUSA B
TY CTPOKY, B KOTOpPOIl XOTUTE NPUOCTAHOBUTH BHINOJHEHME MPOrPAMMBL. 3aTCM
BhibepuTe myHkT MeHio DebugTogele breakpoint. DxpuBantenTHas KoMOusalmMs
kiaBuul - Ctrl-F8. Crpoka 6yneT BbLieJieHa SIpKHM 1IBETOM. BTOT IIYHKT MEHIO
paboTaeT B TPUITEPHOM pexuMe ([epekTioyaTe/IbHOM pPeXHMe), NMOBTOPHBIN BbI-
60p MyHKTa MEHIO OTMEHUT TOYKY NMpephIBaHMS, B KOTOPOI HAXOIUTCS Kypcop.

B nporpamMate MOXHO YCTAaHOBUTBH HECKOJIBKO TOYEK MpepbIBaHMA.

Ecnu yctaHORNEeHA OAHA WIM HECKOJBKO TOYEK MpepbHIBAHUS, HAYHUTE BBI-
noxaHeHue nporpaMyel (Run|Run wm Cirl-F9). Boinmonsexue mporpaMMbl ocTa-
HOBMTCS Ha IICPBOI BCTpeTUBLIENCS TOYKe npepbiBaHus. OnepaTopsl B CTPOKE, B
KOTOpO# HAXOIMTCH TOYKA MpepbiBAHMA, BLIMOMHATECSA He OymyT. Ilpopormkuts
BBINTOIHEHHME [POrpaMMbl MOXHO B IOLIATOBOM peXHMe M onsTk Haxas Cirl-
F9 1 F4. B mobowm ciyyae npH JOCTIDKEHUH OYepPelHON TOYKH MpepblBaHHs
BLIMO;IHEHHE [MporpaMMbl OyIeT IMPHOCTAHORIEHO.

[Tpy ycTaHOBIEHHBIX TOYKAX IMPEPHBAHMA MOXHO BBIBECTH Ha 3KpaH CITU-
COK TOYEK NpepLBaHKs, KOTOPHII MO3BOAAeT NOGARIAThL (YAAIATE) TOYKH IIpe-
PHBaHUsA, YCTAHARIMBATL YCJAOBMS WIM CYETYMK OCTAHOBKM [IPOrPaMMBbI IpH
IOCTIDKEHHMM TOYKMW npepeiBanus. [pu Buibope Debug/Breakpoints... Ha akpase
MOSIBUTCS] OKHO JTMalora

BHIOpaB B KOTOpOM KHOMKy Edit MoIyuuM ellie 0HO OKHO JiHalora, B KOTOPOM
MOXHO MOIUHULMPOBATE YCIOBUS, U CYETYMK (count):
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Yceranoska nporpamMmel Ha Hayano (Program Reset). Ecnn Boinosnuenue npo-
MMb B JlanbHeleM HellenecooOpa3no (Haiiiena oimbxa wiv Tpebyeics Bep-
bCS B HA4aJ0 NMpOrpaMMbl), Hano BeIOpaTh nyHKT MeHry Run[Program Reset
t Ctrl-F2. Ceanc otnanku OygeTt npekpailieH, 1 nporpaMma OyfeT 10ToBa K Bbi-
IHEHHIO € CAMOr0 Hayasa.

HABROAEHWUE NEPEMEHHBIX

Onna 13 caMbiXx HeOOXOOMMBIX BO3MOXHOCTEH B MPOLIECCE OTHANKU - BO3-
KHOCTb NIOCMOTPETh TEKYLEe 3HAYeHHe 0/IHOH NN HECKONILKHUX IePeMeHHBIX B
)llecce BRIMONHEHWA nporpaMMbl. B oTcyTcTBHE OT/i2aduMKOB 372 npoliema
uanach aodbapjeHUEM B TEKCT MporpaMmbl “oTiafodHOR reuatu . Ternepb B
M HeT HeoOxomumocTH. Onpenenure repeMeHHble, SHAYEHHE KOTOPBIX XOTHTE
ITPONMPOBATL, BLibepuTe nyHkT MeHo Debug | Watches

WERTN Ficject Uptions Window_

NepECt.n. Aic+F4
éualuate/:wdlfy... E‘-tr'|.+F4

dlt vatch...

Remove all watches

anioepute Add watch. B otkpbiBlueMcs okHe apanora

*AUTE ¥M$ nepemenHolt iy Beipaxenue. Omanuuk otkpoetr okuno Waltch, B
ropoM OyneT rnepeMenHas Wil BbipaXeHue H 3HaYeHne MepeMeHHoN HIH BbIpa-
Husi. MOXHO nponomxkuth n00apnsts nepemeHHbie B okHo Watch. Moxno
ONOMKHTEL BLINONHEHKE IMPOrpaMMbl. B npouecce BHINOMHEHHUs NPOrpaMMbl B
TagoYHoM (IouIaroBoM) pexume 3Hauenws v okne Watch 6ynyt asromatuue-

0
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CKH U3MeHgThcs. Fou mepeMeHHasl IobabHas, ee 3HAYCHHMC JOCTYIHO B JIO-
GoM Mecte rporpammbl. EC/H e NEPeMCHHAS JIOKATbHas, ¢€ 3HAYCHME JIOCTYI-
HO JIMIIE B objiacTd BHIHMOCTH MepeMcHHOM. Ecinr riepemenHas HeIOCTYITHA, TO
B OKHe Watch BmecTo 3HAYEHWS BBIIASTCA COOTBETCTRYIONICE IPEIyTIPEXIIEHIC,

[Ipu npocmotpe BHpaxeHuit B okHe Watch ects mBa orpaHmyeHus. Bo-
NEPBBIX, B BRIPAXCHMM 3allpellleH BB30B (YHKIMIL. Bo-Bropel, B BEIpaXCHUH
HE MOTYTIPUMEHSATHCH MAKPOCHL, ONPEJICJICHHBIC C HCrob3oBaHeM #define.

Omnamyuk Borland C++ 1103BONSET OCYNIECCTRIATE (POPMATHBINA BBIBOJ Ha-
bmomaeMpIx 3navcumit. JUia 3a1anus dopMara HCHob3yeTcs ciiemyonias dopMa:

expression, format_code.
Cnucok xones ¢opmara 3a1aH B Tabmuiie

Kod ghoprtama 3Iuauenie

C B BHJIEe cHUMBOIIA

D JlecATHYHOE YHCIIO

F (n) Yucno ¢ rasarolleif ToYKoit

H wm X UlecTHaiatepH4HOE YHCIIO

M [Tokazare mamsite (dump)

P YKazarelib

R CIpyKTypHL: BHIBECTH UMEHA U 3HAYCHUA YJICHOB
S BeiBecTH yripaRISIOIIHE CUMBOIIEL

B dopmare F MOXHO yKazars yucno 3HaYaumx udp rocie 3arsaToi:

average, F3.

Ecmu popMar He yKazaH, OTN4TYHK caM IIONGHpPAET COOTBETCTBYIONMIL THUIT
BriOopa ¢opmara. Eciun nepemenHast mmeer THI char*, omiaiyMK BBUIACT He

yKas3aTellb, @ COOTBETCTBYIOILYI) 3TOMY YKA3aTell0 CTPOKY CUMBOJIOB. OmIamyuk
nosponsieT Habmomark U o0beKT si3blka C++, NpH 3TOM MOXHO MCIIOIL30BATH

dopmar R.
CTEK BLI30BOB ®YHKUMA (CALL STACK)

B riporiecce BBITOMTHEHMS IPOrPaMMEl MOXHO BEI3BATH HA 9KPAH COCTOSIHIE
cTeKa BBI30OBOB (hYHKLIMIL, MCTIOb3ysl NyHKT MeHio Debug|Call stack. Ilpu 31oM
BbLJaeTcH Ha JKpaH ITOCIEIOBATe/IBHOCTh BIOXCHHBIX BHIZ0BOB (DYHKUMIA ¢ yKa-
3aHMEM 3HayeHU (HaKTHYCCKUX MapaMeTpoB. JIOKaIbHbBIC NepeMeHHBIE U alipeca
BO3BpaTa He BBUIAIOTCA. Y100CTBO 3TOIH OIMUMH MOXHO OIEHHTL I[IPH OTIANKE
PEKYPCHBHBIX yHKITAIL,

BuiYMCNEHUE U UBMEHEHME 3HAYEHWIA

[Ipu BwiGope myHkra Menio DebuglEvaluate/Modify Ha 3KpaHe nosBuUTCS
OKHO JHajora
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JEvaluate ®

— — ——

o &

' Meod

L
Cance =
Y

o —
L]

He Ip
2wt - ad

KOTOPOM MOXHO 3aJaTh BHEIpAXcHHe, He coicpxaillee BBI30BOB (PYHKUMH u
IKpOCOB. 3HAYCHHE 3TOT0 BBIPAXKECHUSA BBICBETHTCS BO Bropoii crpoke. Ecau
[paXeHUe fARIACTCA BelIMUMHON TuUma Ivalue (Hampumep, rpoctas IepeMeH-
5), MOXHO B HIDKHCH CTPOKE BBOJIA 3a/aTh HOBOE 3HAYCHME, HAXATH KHOITKY
odify ¥ IPONOIDKUTE BEIIIONHEHME IMPOrpaMMbl ¢ HOBBIM 3HAYEHHMCM BBIpaXe-
11 WIH I[IepeMeHHOIA.

OKHO INSPECT

Xota undopMallui O MepeMEHHBIX NMPH Ha0moaeHUH B oKHe Watch ObiBaeT
CTATOYHO, MOXHO TOJYYMTh Oollce noapobHy HHGpOpMAIIMI, OTKPBIB OKHO
spect. ITpu BoiGope nmyHKTa MeHI0 Debug|Inspect oTKpoeTcst okHO IHalora, B
TOPOM MOXCHO BBECTH MIMSI INepeMEHHOIf, U Ha 3KpaHe IOosABUTCH Oolece mnoj-
OHas HdOpPMAalIKS, BKIIIOYAS THII, aJIpec pasMEIeHUs IIepeMeHHO B MTaMATH
ee 3HayeHue. OcoberHo MHPOpPMATHBHO OKHO Inspect npu aHamu3e 0OBLEKTOB
na class. ITpu rpocmorpe 00beKTa Kilacca MOXHO YCTaHOBUTL KYpCOp BHYTPH
Ha Inspect Ha uynen sToro Kimacca (MepeMEHHYIO WIHM (PYHKIIMIO), HAXATh
tter U Ha IKpaHe MOABUTCH €lI[c ONHO OKHO Inspect g sToro wieHa Kiacca.
pH TOLIATOBOM BBITOJIHEHUH ITPOrpaMMEl JaHHBIC B OKHE Inspect aBromariie-
M u3MeHswoTcH. B omniraiie ot okiHa Watch Henb3st oTKpbITh OKHO Inspect mia
'peMeHHOIT BHe obnacTH AeiicTBUA 3TOMH nepeMEHHOIH.

MoXHO OTKpPBEITh HECKONLKO OKOH Inspect, pasMecTHMB HMX B pa3HBIX MeCTax

paHa.
PErMcTPbl NPOLECCOPA

B npotiecce oTIaIKy MOXHO IPOCMATPHBAaTh COLEPXHMOE PEerHcTpOB Ipo-
'ccopa M ycraHoBieHHBIX ¢uaros. IIpu seiGope Window|Registers Ha skpaHe
MBIISICTCH OKHO ¢ HMCHAMM W COIEPXHUMBIM PETHCTPOB Mpolicccopa:
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E File Edit Search Kun Lﬂrfrlwnug FroJect  Uptiong vindow _Heip
-
ginclude <stdio.h>

O — 0k

Ecnu Bel yMeeTe aHanu3MpoBath MMEIOULYIOCH HH(POPMaLHIO, OHA MOXET OKa-
3aThCA BECbMa I10JIE3HOM NP OTNAMKE.

OKHO OQuTPUT

[Tpu Bbina4e pe3ynbTaToB B Nponecce oTnasku otobpaxeHue NPOHCXOAHT Ha
noJis3oBatenbeknii 3xpad (User Screen), KOTOpbI 0OBIMHO 3aKPHIT HHTEIPHPO-
BaHHOI#1 cpenoii. UToObl He nepekmovaThes Bo BPEMs 0TNajlku JIIs NpocMoTpa pe-
3yJITATOB BHIBOA@ HAa 3KpaH, Lenecoobpa3Ho OTKpeITE OkHO Output, BeIOpas
nmyHKT MeHio Window|Output. OTkpeiBiueecs OKHO MOXHO NEPEMELIATE 110 IKPaHy
W M3MeHsATh ero pasmepbl. OHo oToOpaxkaet Ty dacth User Screen, B koTopoit
Npou30oUIo nocnenHee M3MeHeHWe. [1py MowaroBoM BLINONHEHHH MPOrpamMMbl
BBIBOJL Ha 3KpaH oTobpaxkaercsa B 3T0M okHe. [IpaBia. ecTh orpaHHU4YeHUE: B OKHE
orobpaxaetcs Tonbko TekcToBas wHdopmauusa. ['papuueckuil pexUM B OKHe
Output He nojIEpXKUBAETCS.

ITUX CBEICHWII XBaTaeT AJf OTIAANKM [OCTATOHMHO MPOCTHIX TPOrpamm.
B bonee cnoHbiX (PYHKUMAN BO3MOMHO MCIONB30BAHHE BHELIHHX OTIEA4YHMKOB,
KOTOpLIE MOCTABNIAOTCA BMecTe ¢ kommwistopamu. Hanpumep, otnanumk Turbo
Debugger ¢pupmet Borland
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