A3blk nporpammmpoBaHusa CU

Cwu (aHrn. C) — ctaHgapTu3npoBaHHbIN npoueaypHbIn A3bIK
nporpaMmMnpoBaHmns, paspabotaHHbIn B Hadane 1970-x rogos
cotpyaHukamm Bell Labs KeHom TomncoHom u [leHncom Putydm Kak
pa3sutue s3bika bn. Cun ObIN co3gaH Ansa ncnosib3oBaHUs B
onepaunoHHon cucteme UNIX. C Tex nop oH Dbl NOPTUPOBaH Ha
MHOrme gpyrue onepaunoHHble CUCTEMbI U CTan OQHUM U3 CaMblX
NCMNONb3yeMbIX A3bIKOB NporpammupoBaHns. Cu LEHAT 3a ero
adppekTnBHOCTb. OH ABNAETCH caMbIM NOMYNAPHbLIM A3bIKOM A1
co3faHnsa CUCTEMHOro nporpaMmmMHoro obecnedeHusi. Ero Takke 4acto
NCNONb3YHOT A9 CO34aHMA NPUKagHbIX nporpamMmm. HecMoTps Ha TO, 4YTO
Cwu He paspabaTtbiBarics Ans HOBUYKOB, OH aKTMBHO MCMNOMNb3YeTcH ASs
00y4yeHus nporpaMmmMmmpoBaHuio. B ganeHenwem cuHTakcmc a3bika Cu
cTan OCHOBOW At MHOIMX OPYrnx si3bIKOB.

Ona asbika Cu xapakTepHbl TAaKOHNYHOCTb, CTaHAAPTHbIN HAabop
KOHCTPYKUWNIM yNpaBrieHNsl MOTOKOM BbIMOSTHEHUS, CTPYKTYP AaHHbIX U
oOLWMpHBIM HAabop onepauymni.



O630p

A3bIk nporpammMmupoBaHns Cu oTrim4yaeTcst MMHUManmM3amom. ABTOpSI
A3blka XOTeNU, YToOLI NporpaMmbl Ha HEM NErKO KOMMNUNUPOBASIUCh
C NOMOLLbIO OAHOMPOXOAHOro0 KOMMUMAATOPA, YTOObI KaXXaon
aNeMeHTapHOW COCTaBnALLEN NpOorpamMmMbl NOCHE KOMNUNSALUUN
COOTBETCTBOBAsO BeECbMa HEDOSbLLOE YNCIIO MALLUMHHBIX KOMaHA, a
ncnonb3oBaHMe Da30BbIX AIEMEHTOB A3blka HE 3aENCTBOBArO
BMbnnoTeky BpeMeHu BbINoTHEHNSA. OOQHOMNPOXOAHbLIN KOMAUAATOP
KOMMNUITMPYET nporpaMmmy, He Bo3BpallasiCb Ha3ag, K y>xe
obpaboTtaHHOMY TeKcTy. [1loaToMy ncnonb3oBaHUO OYHKLMN U
nepeMeHHbIX OOMKHO npealwecTsoBaTtb X 0bbssneHne. Kog Ha Cu
MO>XHO NEerko nucaTtb Ha HN3KOM YpoBHE abcTpakummn, NoYTU Kak Ha
accembrnepe. NMHorga Cun HasbIBaOT «yHUBEPCANbHbIM
accemMbriepomMm» UM «accemMbnepom BbICOKOrO YPOBHS», UTO
oTpaxaeT pasnuune A3blkoB accembnepa anga pasHblx Natdopm u
eauHCTBO ctaHgapTa Cu, Kog KOTOPOro MOXET ObITb
CKOMNUMpoBaH 6e3 N3aMeHeHNN NpakTUYeCcKn Ha Nnodon moagenm
KoMnbloTepa. Cn 4acTo Ha3bIBaOT S13bIKOM CPEeAHEr0 YPOBHSA UMK
Oaxke HU3KOro ypoBHS, YYUTbIBasi TO, Kak OrnM3Ko OH paboTaerT K
pearnbHbiM ycTponcTeam. OgHako, B CTporon knaccmdpumkaymm, oH
ABNAETCA S13bIKOM BbICOKOIO YPOBHSI.



PaHHMe pa3paboTku

» A3bIk nporpammmpoBaHust Cu bbin paspaboTtaH B nabopatopusix
Bell Labs B nepuoa ¢ 1969 no 1973 rogbl. CornacHo Putumn, cambin
aKTUBHbLIN Nepuoa TBopyecTBa npuwenca Ha 1972 rog. Asbik
Ha3Bann «Cun» (C — TpeTba OykBa naTUHCKOro andasnta), NoToMy
YTO MHOrMe ero ocobeHHoCcTn BepyT Hayarno OT CTaporo sA3bika «bu»
(B — BTOpas bykBa naTMHCKOro andasuta).

« CambIi NepBbIN KOMMNLKOTEP, A9 KOTOPOro Obifia nepBoHavanbHO
HanucaHa UNIX, npegHasHavarnca anga co3gaHus CUCTEMBb
aBTOMaTM4eCKoro 3anosiHeHna gokymeHToB. [lepBas Bepcua UNIX
Obinia HanncaHa Ha accembnepe. No3gHee ans Toro, 4ToObI

nepenucartb 3Ty OrnepauuoHHy0 cuctemy, bbin paspaboTaH A3biK
Cw.

« K 1973 roagy a3blk Cu cTan goctaTodHO CUNEH, U bonbLliasa 4yacTb
aapa UNIX, nepBoHavanbHO HanncaHHas Ha accemMbnepe
PDP-11/20, 6bina nepenncaHa Ha Cn. 3T1o 661510 04HO N3 caMblX
nepBbIX S0ep onepaumoHHbIX CUCTEM, HAaNUCaHHOE Ha A3blKe,
OTNMYHOM OT accembnepa



K&R C

B 1978 rogy Putumn n KepHuran onybnmkoBanu nepsyto pegakuuto
KHUMN «A3bIK nporpammmpoBannda Cuy». 3Ta KHUra, usaBecTtHasa cpeau
nporpaMmmMuncToB Kak « K&R», cnyxuna mHorue rogbl HepopmMmanbHOU
cneundukaumnen asboika. Bepcuio asbika Cu, onncaHHyto B HEN,
yacTo HasbiBaloT «kK&R C». (BTopasa pegakuusa aTon KHUIMm
nocsﬂ;.u,eHa bonee nosgHemy ctaHgapty ANSI C, onucaHHoMy
HUXe.

K&R C yacTto cuutaloT camou rinaBHOU 4YacTblo A3blka, KOTOPYHO
AomkeH noaaepxuneatb komnunsatop Cn. MHorue rogbl gaxe nocne
Bbixoga ANSI C, oH cunTancs MmHumMmarbHbIM YPOBHEM, KOTOPOro
criegoBarno nNpuaepXmBaTbCs NporpaMmmMmcTam, XemnaroLmm
0obuTbcsa OT CBOMX NMporpaMmm MakcumManbHOM NopTaTUBHOCTMN,
NOTOMY 4YTO HEe Bce KoMmnunaTopsbl Toraa nogaepxmeanu ANSI C, a
xopowunn koa Ha K&R C 6bin BepeH 1 ana ANSI C.



ISOC ANSIC

B koHue 1970-x rogoB Cu Ha4an BbITECHATb Bbencuk ¢ no3nummn Begyuiero a3bika ans
nporpamMmMmmnpoBaHnsa MUKpokoMnbtoTepoB. B 1980-x rogax oH Obin agantTupoBaH Ans
ncnonb3oBaHus B IBM PC, 4Tto npuBeno K peskomMy pocTy ero nonynspHocTu. B To xe Bpems
BbsipHe Ctpoyctpyn n gpyrne B nadopartopusax Bell Labs Havanu paboty no gobasneHunto B Cu
BO3MOXXHOCTEN OOBEKTHO-OPUEHTUPOBAHHOIO NPOrPaMMUPOBaHUS. A3bIK, KOTOPbIA OHWU B UTOTE
caoenanu, C++, B HacTosiLiee Bpems SIBMSIeTCA camblM PacnpOCTpaHEHHBIM A3bIKOM
nporpammupoBaHud. Cu octaétca 6onee nonynspHbiM B UNIX-nogo6HbIX cuctemax.

B 1983 rogy AmepukaHckuin HaumoHanbHbih HCTUTYT CTangaptmsauum (ANSI) chopmmnpoBan
KOoMUTET onga paspaboTkm ctaHgapTHon cneundumkaumm Cu. o OKOHYaHUKM 3TOro 4ONroro v
CcnoxHoro npouecca B 1989 rogy oH Obln HAaKOHEL, YTBEPXAEH KaK «A3blK NporpaMmmMmnpoBaHns
Cu» ANSI X3.159-1989. BTy Bepcuto a3bika npuHATo HasbiBaTb ANSI C nnmn C89. B 1990 rogy
ctanHgapt ANSI C 66111 NpUHAT ¢ HeBoNbLLUMMK n3MeHeHus MK MexxagyHapogHon OpraHnsaumen no
Crangaptusaumm (ISO) kak ISO/IEC 9899:1990.

OpHown 13 uenen aToro ctaHaapTa 6bina paspaboTtka HagMmHoxecTBa K&R C, BkntovatoLwlero
MHOrMe ocobeHHOCTU A3blka, co3AaHHble no3gHee. OgHaAKo KOMUTET MO CTaHO4apPTM3aunn Takke
BKIMIOYNIN B HEMO U HECKOSbKO HOBbIX BO3MOXHOCTEN, TAaKMX KaK NPOTOTUMNbI PYHKLMWIA
(3anmcTBOBaHHbIE N3 C++) N Bonee CroXHbIN NpenpoLeccop.

ANSI C cenyac nogaepxmBatroT NOYTU BCe CyLLECTBYHOLWME KoMNnnaTopsbl. NodTtn Beck koa Cu,
HanucaHHbIM B nocnegHee Bpemd, cootBeTcTByeT ANSI C. JTtobas nporpamma, HanncaHHas
TONbKO Ha cTaHaapTHoM Cun, rapaHTUpoBaHHO ByaeT NpaBubHO BbIMOMAHATLCS Ha Nobon
nnatdopme, UMetoLLEN COOTBETCTBYOLWYIO peanu3aumio Cu. OgHako 60MbLIMHCTBO NporpaMmm
HanucaHbl TaK, YTO OHWM ByayT KOMMMNMPOBATLCHA U UCMNOSTHATBLCA TOMbKO Ha onpeaenéHHon
nnargopme, NOTOMy, YTO:

OHW UCNONb3YIT HECTAHOAPTHbIE OMBNMOTEKN, HanNpumep, Ans rpadn4ecknx OUCNNEEs.;
OHW UCNOonb3ylT cneundunyeckne nNnatdopmMo-3aBUCMMbIE CPEACTBA;

OHMW paccyMTaHbl Ha OnpeenéHHoe 3HavYeHne pasmepa HeKOTOPbIX TUMOB AaHHbIX UK Ha
onpenenéHHbli cnocod XpaHeHUs 3TUX JaHHbIX B NAMATU AN KOHKPETHOWM NnaTtdopMmbl.



C99

lNocne cTaHaapTu3auum B ANSI cneumndukayms aseika Cn octaBanacb OTHOCUTESTbHO
HEN3MEHHOWN B TeYeHne J0IIroro BpeMeHu, B To BpeMs kak Cu++ npoformkan passmBaTbcs (B
1995 roay B ctaHgapT Cu 6bina BHeceHa [lepBasi HopMaTuBHas nonpaeska, HO €€ NOYTU HUKTO He
npusHasan). OgHako B koHUe 1990-x roqoB cTaHA4apT NoABEpPrcs NepecMoTpy, YTO NPUBENO K
ny6nvkauumn 1ISO 9899:1999 B 1999 roay. 3ToT cTaHAapT 06bLIYHO Ha3biBaT «C99». B mapTe
2000 roga oH 6611 NpuHAT 1 aganTupoBaH ANSI.

BoT HekoTOpble HoBble 0ocobeHHocTn C99:
nogcrasnsemole yHkuum (inline);
OTCYTCTBME OrpaHMYeHu Ha MecTo OBbSBEHUS NOKamNbHbIX NepeMEHHbIX (Kak u B C++);

HOBbIEe TUMbI JaHHbIX, TakMe Kak long long int (ana obnerdyeHnsa nepexona ot 32- K 64-6UTHLIM
4yucnam), aBHbl BynesbIn TUN AaHHbIX _Bool n Tun complex gna npegcrasneHnsa KOMMNNEKCHbIX
Jyuncen;

MacCCUBbl NepeMeHHON OMNUHBbI;
noggepikka orpaHnUYeHHbIX ykasartenemn (restrict);
MMeHOBaHHas nHuynanmsauusa cTpyktyp: struct {int x, y, z; } point = { .y=10, .z=20, .x=30 };

nogaep>xka ogHOCTPO4YHbIX KOMMEHTapmMeB, HaA4YNHaOLWNXCA Ha /[, 3anMcTBOBaHHbIX N3 C++
(MHOFI/Ie KOMMUNATOPbI Cu nogaepxmeanm nx n paHee B Ka4ecrtsee JJ,OI'IOJ'IHGHI/Iﬂ);

HECKOSTbKO HOBbIX BUBNNOTEYHbIX (PYHKUMI, Takmx Kak snprintf;
HECKOITbKO HOBbIX 3arofioBOYHbIX (parnos, Takux Kak stdint.h.

NHTepec k nogaepxke HoBbIX ocobeHHocTen C99 B HacTosLee BpeMsa cMellaH. B To Bpems Kak
GCCJ2], komnunsatop Cu ot Sun Microsystems 1 HeKOTOpble ApyrMe KOMNUNATOPbI B HACTOsLLEE
BpeM4 NnogaepxmBatoT 60MbLUYH YacTb HOBbIX 0cobeHHocTern C99, KOMNUMSATOPbI KOMMAHUN
Bogand n Microsoft He genatoT aToro, NPUYEM MNOXOXE, YTO ABE TN KOMMNAHUM N HE AyMaIOT UX
nobaBnaTthb.



CB4A3b ¢ C++

» A3blk nporpammmpoBaHus C++ npounsowen ot Cu. OgHako B
aanbHenwem Cu n C++ pasBmBanncb HeE3aBUCUMO, YTO NPUBESO K
POCTY HECOBMECTUMOCTEN Mexay HUMW. [NocneaHsasa peagakums Cu,
C99, pobaBuna B s13bIK HECKONbKO KOHMIMKTYOWNX ¢ C++
OCODEHHOCTEN. DTU pas3NNYna 3aTpPyaHSIOT HanMcaHne nporpamm u
BnbnunoTtek, KoTopble MOrNN Obl HOpManbHO KOMMNUITMPOBATLCS U
pabotaTb ognHakoBo B komnunatopax Cun n C++, 4To, KOHEYHO,
3anyTbIBaEeT TEX, KTO NporpaMmMmnpyeT Ha obounx sisbikax.

* bbépH CtpaycTpyn, npuaymaswimnm C++, HEOQHOKPATHO BLICTYMAI
3a MakcumarsibHoe cokpalleHue pasnmunm mexay Cmn u C++ ans
co3daHnsa MakcMMmarbHOM COBMECTUMOCTU MeXOY 3TUMN SA3blIKaMW.
[MPOTUBHUKM XXe TaKOW TOUKM 3PEHUSI CHMUTALOT, YTO Tak Kak Cun n C++
SABMAKOTCA ABYMS pasfnMyYHbIMU S13bIKaMn, TO U COBMECTUMOCTb
MeXOy HAMWN HE TaK BaXHa, XOTb M nonesHa. CornacHo aTomy
narepto, yCusmsa rno YMeHbLUEHUIO HECOBMECTUMOCTUN MEXOY HUMU
He OOMMKHbI NPEeNATCTBOBATL NOMbITKAM YNydLLEHUs KaXXaoro A3bika
B OTAENbHOCTW.



C++

C++ (NPOU3HOCUTCA «CU Nnac nrac», AoMyCTUMO TakKKe PYCCKOSA3bIYHOE
MPOU3HOLLIEHME «CU1 NITHOC MACY ) — KOMMUNMUPYEMbIA CTaTUYECKN TUMU3UPOBaHHbI
A3bIK NporpaMmupoBaHns obLiiero HasHavyeHus. NoagaepknBasi pasHble napagurMbl
NporpaMMMpOBaHUNS, COYETAET CBOMCTBA KaK BbICOKOYPOBHEBbIX, TakK U
HU3KOYPOBHEBbLIX SA3bIKOB. B cpaBHEHWUN ¢ ero npeaLecTBeEHHUKOM — s3blkoM C, —
Hanbonbllee BHUMaHWe yaeneHo noaaepke 00beKTHO-OPUEHTUPOBAHHOIO U
06006LWEHHOro nporpammMmmpoBaHnust. HassaHne «C++» npoucxoguT OT Ha3BaHUSA
A3blka C, B KOTOPOM YHapHbI onepaTop ++ 0003Ha4YaeT MHKPEMEHT NepeMeHHOMN.

ABNAAchk OAHMM M3 caMblX MONYNAPHbIX S3bIKOB NporpamMmmMmmnpoBaHusi, C++ LWNMPOKO
ncnosnb3yetcs Anga paspaboTkm nporpaMmMHoro obecnevenusi. ObnacTb ero
NPUMEHEHUS BKINIOYAET CO34aHne onepaunoHHbIX CUCTEM, pa3HOOOpa3HbIX
NPUKagHbIX NporpamMm, gpanBepoB YCTPOUCTB, NPUNOXEHUN 4N BCTpanBaeMblX
CUCTEM, BbICOKOMPON3BOANTESNbHBIX CEPBEPOB, a TaKKe pa3sBriekaTernbHbIX
NpUNoXeHun (Hanpumep, suageonrpbl). CyLLeCcTBYET HECKOSBbKO peanusaumin sa3blka
C++ — Kkak becnnatHbIX, Tak U kommepydeckux. Nx nponseoaat [Npoekt GNU,
Microsoft, Intel n Embarcadero (Borland). C++ oka3san orpomMHoe BrnsHWe Ha gpyrue
S3bIKM NPOrpaMMmnpoBaHnSs, B NepByto odepeab Ha Java n C#.

[Mpun co3gaHum C++ be€pH CTpaycTpyn CTpPEMUIICS COXPaHUTb COBMECTUMOCTb C
a3blkoM C. MHOXecTBO nporpamm, KOTopble MOryT O4MHAKOBO YCMeLHO
TpaHcnupoBaTbCAa Kak komnunatopamu C, Tak n komnunaropamun C++, 0OBOMNbHO
(B:eJ'II/IKO — oT4yacTu 6narogapsi Tomy, 4To cnHTakcmuc C++ Gblfl OCHOBaH Ha CUHTaKcuce



K/1lo4yeBbie C/10oBa
B C89 ecTb 32 K/1l0oueBbIX C/10oBa:

auto double Int struct
break else long switch
case enum reqgister typedef
char extern return union
const float short unsigned
continue for signed void
default goto sizeof volatile

do If static while



[ lpnopuTeT onepauunu

Mpuoput

Nekcembl Onepauus Knacc er AccounaTuBHOCTb
UMeHa, nuTepasibl NpocCTble /IeKCEMbI nepBUYHbI 16 | Her
alk] MHAEKCDI NOCT(PUKCHbIN 16 | cnesa Hanpaso
f(...) BbI30B (PYHKLUMUU NocT(UKCHbII 16 | cneBa HanpaBo

npsimoii BbIGOP NOCT(PUKCHbIN 16 | cneBa HanpaBo
-> onocpefoBaHHbIi BbIGOP NOCT(PUKCHbIV 16 | cneBa HanpaBO
++ -- NONIOXUTENBLHOE N oTpULaTeNibHOE NpupalleHme NOCT(PUKCHbIN 16 | cneBa HanpaBo
(wvmsa Tuna) {init} cocTaBHOW nuTtepan (C99) NoCcT(UKCHbI 16 | cneBa HanpaBO
++ -- NoNOXUTEeNbHOE N oTpULaTesibHOe NpupalleHue npeUKCHbI 15 | cnpaBa HaneBo
sizeof pasmep YHapHbIN 15 | cnpaBa HaneBO
~ no6utoBoe HE YHapHbIN 15 | cnpaBa HaneBo
! nornyeckoe HE YHapHbI 15 | cnpaBa Ha1leBO
-+ M3MeHeHue 3Haka, ntc YHapHbIN 15 | cnpaBa HaneBO
& agpec YHapHbIN 15 | cnpaBa HaneBO
* onocpepoBaHue (pasbiMeHOBaHue) YHapHbIN 15 | cnpaBa HaneBO
(vma TMna) npueBegeHve Tuna YHapHbI 14 | cnpaBa HaneBoO




[TpuopuTteT onepauunmn

*| % MyNbLTUNJINKATUBHbIE onepauun GUHapHbIN 13 | cneBa HanpaBo
+- aaauTUBHBbIE onepauun GUHapHbIN 12 | cneBa HanpaBo
<< >> CABUI BNEBO M BNpaBo OUHapPHbIN 11 | cneBa HanpaBo
<><=>= OTHOLUEHUSA GUHapHbIN 10 | cneBa HanpaBo
==I= paBeHCTBO/HEpaBeHCTBO GUHapHbIN 9 | cneBa HanpaBso
& noé6urtosoe U GUHapHbIN 8 | cneBa HanpaBso
N noo6utoBoe nckno4varowee NI GUHAapPHbIN 7 | cneBa Hanpaso
| no6utosoe U OGUHapHbIN 6 | cneBa HanpaBo
&& norunyeckoe " GUHapHbIN 5 | cneBa HanpaBo
Il norunyeckoe U GUHapHbIN 4 | cneBa Hanpaso
TepHapHbI

?: ycnoBsue i 3 | cnpaBa HaneBso
= += -=*= |= %= <<= >>= &= "= |= | npucBauBaHue OGUHapHbIN 2 | cnpaBa HaneBO

nocnegoBaresibHas OLEeHKa OGUHapHbIN 1 | cneBa HanpaBo




Ba3oBble TUNbl AaHHbIX A3blka C

Ha3Banue Tuna IMosicHeHus JInana3oH 3HaYeHU
short Kparkoe nesnoe unciio -128...127
unsigned short Kparkoe nesnoe yucsio 6e3 3Haka 0...255

int eJsi0e yncJio -32768 . ..32767
unsigned int eJsi0e yncio 0...65535
long JITMHHOE IIeJ10e YHCII0 230,230
unsigned long JnuHHOe mesioe Yucsio 0e3 3HaKa 0...2%1

char OauH cUMBOJI cuMBOJIbI Koga ASCII

char[ ] Crpoka

float Yuclio ¢ IIaBawomieii TouKoii 3.410%...3.410"8
Yucio ¢ iuiapawumieil TO4YKOM 1BOMHOM

double TOYHOCTH 1.7 1039 . . 1.7 107308




Hello B ctune CW

//*********prog 1 .Cpp*********
#include<stdio.h>
void main(void)

{
printf("Hello\n");

J



Hello B ctune C++

//*********progz . Cpp*********
#include<iostream.h>
void main(void)

{

cout<<"Hello"<<endl;

J



Hello B ctune C++ Ha
COBPEMEHHbIX KOMMNUSTOPaXx

e e e P ] kit
#include<iostream>

using namespace std;

int main(void)

{

cout<<"Hello"<<endl:
return O;

J



Vicnonb3oBaHWe nepeMeHHbIX

ITrobaga nepemeHHas, ncnonb3yemas B
nporpamme, AoMmKHa ObITb onucaHa nepen
nepBbIM €€ Ncrnosnb3oBaHnemMm. Onucartb
NEPEMEHHYIO0 3HAYNT yKasaTb €€ UMS N TUrI.

//*********pr093 Cp p*********
#include<stdio.h>
void main(void)

{

float a,b,c; //OnuncaHbl 3 BeweCcTBEeHHbIX
NnepeMEHHbIX

a=10; b=5;
c=a/b;
printf("c=%M\n",c);
}



HeKkoTopble byHKUUN
CTaHOapTHOro BBoAa-BbiBOAA

PyHKUMKM CTaHOAPTHOrO BBOAA - BbiBOAA ONMcaHbl B doanse
stdio.h.

printf() - bopmamHsbIli 861800 Ha 3KpaH:
int printf(char *format, <criucok ebieo0a>);

[lepebil napamemp s185155€emMcs CUMB0sIbHOU CMPOKoU,
Komopas 8b1800UMCS 8 NoMoK 8bi8o0a (3kpaH). B Hel
MO2ym ecmpedamabcs creyughukamopbl gpopmama.
OcmarbHble napamempsl - nepedyucrieHUe nepemMeHHbIX
U 8bipa)xeHuu, 3Ha4eHUsI Komophbix 8ble00simcs. Kaxxoas
crieyucbukauusi gpopmama umeem 8uo (napamempsl 8
KeadpamHbix CKoObKax Heobsi3ameribHbl):

%[flags][width][.prec]type
Kak mornbko 8 cmpoke ecmpedaemcsi crieyugukamop

¢opmama, oH 3ameujaemcsi 3Ha4eHUemM o4epeOHOoU
rnepemMeHHoU U3 criucka.



rae

LYRE -

d mmr 1

hhhhhhhhhhh

%[flags][width][.prec]type

THIT CIIeLiIIK AL

LIeT0€e JeCATIHOE UIICIIO CO 3HAKOM
JeCATIUHOE UIICII0 0€3 3HaKa

Henoe 16-prrHoOe WICIo 0€3 3HAKA

UIICI0 ¢ IIIABAKOIIEIT TOUKOIT

uricno B E-popne

YICTIO ¢ TUIaBaroLIerl Toukoil nmi B E-gopne
OJIH CHMBO I

CTPOKA

crMBO I %0

IIPIT3HAK BbIPAaBHITB AaHITA:
BbIPABHIIBAHIIC IT0 ITPaBOMY KpPar

BBIPABHITBAHIIC IT0 JIEBOMY KPar

LIENIO€ YICTIO - 00LIaA HpHHa 1o Ecmi 1o wicno HaurHaeTea ¢ wdps1 0, BRIBO
JOTIOMHAETCA ¢eBa Hy IFIMIL 0 3aJaHHOIT NEIpHHBL B 3a7aHHYI0 HIIPIHHY BX0JAT BCe
CHMB0JIbI BBIBOJA, BKIFOUAA 3HAK, JPOOHYI0 YacTh H T.IL

LEI0€ WICIO, KOMOTICCTBO SHAKOB ITOCIIE TOYUKII ITPIT BRIBOIEC YIIICET € TLIABAKOIIEI TOUKOI



e scanf() - popmamHbIU 8800 C Kriasuamypsbl.

* int scanf(char *format, <criucok egoda>);
[lepsbit napamemp s8r519emcsi cUMeosibHOU
CMpoKoU, Komopas 3adaem crieyucbukayuu
opmama (cMm. yHKuuro printf()). OcmarbHbie
napamempsl - nepeyucrieHue adpecos
rnepeMeHHbIX, 8 KOmMopble 88005ImMcsi OaHHbIe. B
3MOM Criucke reped UMeHamu 8CeX
rnepemMeHHbIX, KbPOMe mex, KOmopble 88005IMCSH
rno crieyuukauyuu mura %s, 0o/mKeH cmosims
cumeor &.



//*********prog4 .Cpp*********
#include<stdio.h>
void main(void)

{

float a,b,c;
printf(“input a:”);
scanf(“%f",&a);
printf(“input b:");
scanf(“%f",&b);
c=a/b;
printf("c=%M\n",c);
}



BbiBOO 3HAYEHUN HECKOSbKUX
NnepemMeHHbIX

//*********prog4-Cpp*********
#include<stdio.h>

void main(void)

{

float a=1.5;

Int b=7;

char c="'A’;

char str[]="“Stroka”;
printf(“a=%f b=%d c=%c str=%s\n",a,b,c,str);
}

Ha akpaHe yBunanm

a=1.5 b=7 c=A str=Stroka



BBoa BbiBoa B C++

J[RrrrERRRR DO OB Cpp*RRERRRS
#include<iostream.h>
void main(void)

{

float a,b,c;
cout<<‘“input a’;
cin>>3;

cout<<“input b”;
cin>>b;

c=a/b;
cout<<’c="<<c<<end!;

}



YcnoBHbIW onepartop |if

[TonHaa chopma

if(ycnoBue)
Onep1;

else Onep 2;
Onep 3;

HeTt

Onep
2

ch
BEPH

Onep




YcnoBHbIW onepartop |if

KpaTkaa doopma

if(ycnoBue)Onep1;
Onep 2;

HeTt

ch
BEPH

Onep




INornyeckme onepauunn

Asblk C MeEeT pOBHO TpM NTIOrMYeckne onepaunn: ato
&& nnn (AND);

|| vin (OR);

 nnin (NOT).

Kak npnHATO eLle HasblBaTb NIOrnyeckmne onepaumnmn?

Onepauusa "&&" unu onepauns "AND" HasbiBaeTca eLle onepaumemn

n- Ui NIorn4eCKkMM yMHOXeHUeEM.

Onepauusa "||" nnn onepauyma "OR" Ha3bIBaeTCs eLle onepaymen
"Mnn" N NOrM4YecKNM CrnoXXeHnem.

Onepauus "! nnun onepauunsa "NOT" Ha3bIBaeTcs eLle onepaumnen
"He" nnun Nornyecknum oTpuLaHmnemMm.



Tabnuubl NCTUHHOCTU NTOrNYECKNX
onepauunn

Onepauusa "&&" Ha3bliBaeTCs NIOrM4eCKUM YMHOXEHUNEM
NOTOMY, YTO BbINOSHSAETCA Tabnuua NCTUHHOCTU 3TOW
ornepaunmn, o4EHb HaNoMMHawLaga Tabnuuy
OObLIKHOBEHHOIO YMHOXEHUA U3 apUPMETUKMN.

Nornyeckoe yMHOXeHME 3TO Takas onepauusi, Kotopast
VUCTMHHA Torga M TonbKO Toraa, Koraa UCTUHHBLI 06a
BXOOSLLMX B HEE BbICKa3bIBaHUA.

1&& 1 =1
0&&1=0
1&&0=0

0&&0=0



Onepauums "||" (UJ1N) Ha3biBaeTCA NOrMYECKNUM CIIOXEHNEM NOTOMY, YTO
BbINOSTHSAETCA Tabnuua UCTUHHOCTU 3TOW onepauumn, O4eHb HaNnoOMUHaoLWas
Tabnuuy oObIKHOBEHHOIO CIIOXEHUS U3 apUPMETUKMN.

Jlornyeckoe cnoxeHue 3ToO Takasa onepauus, KotTopasd UICTUHHA Toraa u
TONbKO TOrga, Korga UCTUHHO XOTHA Obl 0AHO U3 BXOAALLMUX B HEE
BbICKa3bIBaHUN.

Onepauusa "!" ( HE) Ha3biBaeTcs norm4eckum oTpmLaHmeM rnoTomy, 4to
BbINOSTHSETCA criegyowas Tabnmua NCTUHHOCTM.

Jlornyeckoe oTpuuaHme 310 TakKkad ornepauund, Kotopad NCTUHHa Toraa m
TOJIbKO TOr4a, Korga J1oXXHO BXoasAwee B Hee€ BbICKa3blBaHNE U HaOGOpOT.



[Tpumep ¢ nonHon doopmown if

27 +(x-3)° TIpII X3,
-3
_ 2 pHE  35=X%1,
30 { i A 13
o TIpI 1>=x>0,
ST\ Bl .
TpH X <=

[* O0ObABNEHNSA NEPEMEHHBIX X U ¥ U BBOO UCXOOHbLIX
OAaHHbIX */

if( x > 3)
y = 27 + pow(x -3, 3);
else if( x> 1)

y = pow(x, 3);
else if( x > 0)
y =X

else
y = pow(sin(x), 2) / 2;
/* BblBOO 3HAYEHMS NnepeMeHHon “y” */



[Tpumep ¢ KpaTkon popmon |if

[655 RND
- ;L (x-3) TIpI X3,
_ X mpH = 3>=x>1,
30 1 e i 13
: TIpH IBo—5 o208
IpI X <=0

(11 1) (17}

* [* O0bABNEHNSA NEPEMEHHBIX “X™ N Yy U
BBOJ MCXOOHbIX AAaHHbIX */

o if(x > 3)y =27 + pow(x =3, 3);

o if(x <=3 && x> 1)y = pow(x, 3);
¢ if(x<=1&&x>0)y =x;

 if(x >=0) y = pow(sin(x), 2)/ 2 ;

A

* /[* BbiBOA 3HA4eHMSI NepeMeHHON “y" */



Onepaunn MHKpeEMEHTaLUN U
nNekpemMeHTaumnm

Onepauunn MHKpeMeHTaLUum n AeKpeMeHTaLunm ABnsaoTCs
YHapPHbIMW onepauusMmn, To eCTb onepauusiMu,
MMEeLLMMM OONH onepaHa.

onepaHa++ //MocTdunkcHas

++onepaHa [/MpedurkcHas

Onepaunsi UHKpeMmeHTauun ++ gobaBnseT K onepaHay
eaNHNLLY.

onepaH-- /[/TMocTdunKcHas

--onepaHa [/MpedunkcHas

Onepauusa gekpemMeHTaunm -- BblMUTaeT 13 onepaHaa
eaNHNLLY.



* OnepaHOoM MOXET ObITb MMEHYIOLLIEE
Bblpa)XeHune, Hanpumep, UM NeEpPEMEHHOMN.

« Cnegytowme Tpu CTPOKU YBENNYMBAIOT
nepemMeHHy X Ha 1:

e X=Xx+1;

o ++X:

o X++;



[TpedumkcHas (++x, --X ) n
NoCTPUKCHaa (X++ , X--) dpopma

Onepaumn MHKpeMeHTauum n gekpeMmeHTaumMm MMerT
NPeUKCHYIO (++X, --X ) U

NOCTQIMKCHYHO (X++ , X--)

doopmy 3anucum.

MNMpun ncnonb3oBaHuun npedPuUKCHOU (popMbl 3anNUcK onepaHpa,
yBeriuiMBaeTCcs UNu yMeHbLUaeTCs cpas3y Xe.

Mpumep 1
X =3;
y = ++X;

[MepemeHHasa x cpasy e yBenmunmaaeTca 40 4 1 3TO 3HadYeHune
npucBamBaeTCHd NepemMeHHON .

MNMpu ncnonb3oBaHuu NocTPMKCHON hopMbl 3annUcK onepaHs
yBeriuiMBaeTCcs Ui yMeHbLUaeTCcs Nocne Toro, Kak OH UCNOSb3yeTCH.

Mpumep 2
X =3;
y = X++;

[MlepemeHHON y NpucBamBaeTCcs 3Ha4YeHMe 3, a 3aTeM NnepemMeHHas x
yBenuumnsaetca o 4.



CnoxHoe npuceamBaHme

CnoxHoe AHanor
npucBamBaHune

y+=5; y=y+9;
y-=9; y=y-9;
y*=9; y=y*9;
y/=5; y=y/9;




OnepaTtopbl LIUKNOB

for
while
edo .....while



OnepaTtop for

BbIp1
for(Bbip1; BbIp2;BbIp3) HeT ) a
Onep1; < eepn
Onep 2; o

Onep

BbIp1-MHNLUUNN3ALUOHHAA YaCTb
BbIp2-npoBepoYHas

Bbip3-nocrneyuuknoBas

Onep Bbip3
2

|




[Tpumep

Int I;
for( 1=1;i<=5; I1++)
cout<<i;

Ha akpaHe yBugum: 12345

[TlepeMeHHY10 | 0ObIMHO Ha3bIBAKOT
CYETYMKOM LIUKNA;

cout<<Ii; B JaHHOM criy4yae ABnaeTcs
Tenom uukna



IloaroroBka K nepBoMy BbINOJIHEHUIO
HMKJIA

Y

T~

Brixon u3
[AKJIa

for(i=1; i<=n;

L1\
R

el @

Pab6ouasi yacTth HUKJIA

IHoaroroBka kK HOBOMY BBHINIOJIHEHUIO
HUKJIa

ObobuweHHasT cxeMmMa aJjropmrMa



OnepaTtop while

while(ycnoBue) Het ' Ia
. yen
Onep! — BEpPH
o
Onep
Llukn c npegycnoBuem




[Tpumep

Int I;

1=1:

while( i<=5)
{
cout<<i;
1++;

J

la akpaHe yBuaum: 12345



OnepaTtop do while

do

{
Onep;

}

while(ycnosue);

Llukn c noctycnoBuem
Teno uynkna obs3atenbHO
BbINONMHUTCA XOTb 1 pa3

Het

-

Onep

ycn
BEPH




[Tpumep

Int I;
1=1:
do
{
cout<<i;
1++;
} while( i<=5);
la akpaHe yBuaum: 12345




CpaBHEHME OMepaTopoB LINKMNOB

inti:
for( i=1;i<=95; i++)
cout<<;

Int I;

1=1:

while( i<=5)

{
cout<<;
I++;

Int I;

1=1:

do

{
cout<<i;
I++;

} while( i1<=5);




W 00 NGOV A, WON PP O
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3agada TabynmpoBaHUs

xn=-10 xk=10 N=11 y=x*x

120

100
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60

40

20

=10:-9..-8 =65 4.3 32:-F 0 ¥ 2 3.4 S5 6: 7 8 9 10

HPsal




3agada TabynupoBaHuS

//********* for ( format Output) kkhkkkkkkkkkkkkkkk

#include<iostream.h>

#include<iomanip.h>

void main(viod)

{

float x,y,xn,xk,dx; int n;

cout<<"xn=": cin>>xn;

cout<<"xk=": cin>>xk;

cout<<"n= "; cin>>n;

dx=(xk-xn)/(n-1); Xx=xn;

cout<<setw(5)<<"i"<<setw(10)<<setprecision(3)

<<"x"<<setw(10)<<setprecision(3)<<"y"<<endl;
for( int i=0;i<n;i++,x+=dx)

{ y=x7x;
cout<<setw(5)<<i<<setw(10)<<setprecision(3)
<<x<<setw(10)<<setprecision(3)<<y<<end;

}

}



OnepaTtopbl

e break
e continue



OnepaTtopsbl break n continue

YacTto npn BO3HMKHOBEHUN HEKOTOPOIO
coObITMSA YOOOHO MMETb BO3MOXHOCTb
OOCPOYHO 3aBEPLUNTb LIUKI.
Micnonb3yeMbin Anga 3TOU Lenu oneparop
break (pa3pblB) Bbl3bIBAET HEMEAIEHHbIU
BbIXO4 U3 LMKITOB, OPraHmn3yemMbliX C
nomoulbto onepartopos for, while, do-while,
a TakkKe npekpallieHne onepartopa switch.



#include <stdio.h>
int main(void)
{
int i;
for(i=1;i<10;i++)
{
if(i==5)

break;

printf(“%d” ,i);
}

return 0;

}

Ha sakpaHe yBunaum 1234



OnepaTtop continue

OnepaTtop continue ToXxe npeaHasHa4vYeH Ans
npepbIiBaHNUA LMKNMYECKOro npoLiecca,
opraHndyemoro oneparopamu for, while,
do-while. Ho B otnnymnm ot onepartopa break, oH
He npekpallaeT ganbHeullee BbiNOSIHEHNE
LMKNa, a TONbKO HEMEOSIEHHO NePEXoaunT K
crenymwoulen nHTepauum Toro umkna, B Tene
KOTOpOro oH okasancsi. OH kak 6bl UMUTUPYET
6e3yCcrioBHbIN NEPEexo] Ha KOHEYHbIN oneparTop
LMKNa, HO He 3a ee npeaernbl caMmoro LuKna.



#include <stdio.h>
int main(void)
{
int i;
for(i=1;i<10;i++)
{
if(i==5)

continue;

printf(“%d” ,i);
}

return 0;

}

Ha akpaHe yBuanm 12346789



[lepekntoyaTtenb switch

Onepartop switch (nepeknto4vaTens)
npegHasHadeH Ans NpuHATUSA OOQHOIO N3 MHOIMUX
peweHnn. OH BbIMSANT cneayrowmm obpasom:

switch(Lienoe BbipaxeHue)
case KoHcTaHTal: onepatop1;
case KOHCTaHTaZ. onepaTopZ;

case KOHCTaHTan: oneparopn;
default . oneparop,;

}



[1pn BbINOMTHEHUN 3TOrO OnepaTopa BblYUCNAETCA BblpaXeHue,
cTosiLee B CKODKax nocne Kno4eBoro crioBa switch, kotopoe
OOIMKHO ObITb LenbiM. OHO, B YaCTHOCTU, MOXET ObITb U
CUMBOJbHbIM 3Ha4YeHUEM (B A3bike CU CMMBOSIbHbIE 3HAYEHUSA
aBTOMaTMYECKM pacLUMPAOTCA O0 UenbiX 3Ha4YeHnn). JTa uenad
BENMYMHA UCMONb3YETCHA B KA4eCTBE KpUTepusa anga sbldbopa ogHOro
N3 BO3MOXHbIX BapuaHTOB. Ee 3HayeHne cpaBHMBAETCA C
KOHCTaHTOW ornepaTopoB case. BmecTo uenon unm nutepHou
KOHCTaHThbI B OrepaTtope case MOXET CTOATb HEKOTOpoe
KOHCTAHTHOE Bblpa)keHue. 3Ha4eHNs TakuX KOHCTaHT (BblipaXeHnn)
OOIMKHbI ObITb pa3nnUYHbIMKU B pasHbIX onepartopax case. [1pu
HecoBMageHNN BbIMOSTHAETCSH Nepexon K crneayrLwemy case u
CpaBHMBAETCS ero KOHCTaHTa. B cny4yae coBnageHns "KOHCTaHTbI "
BbIMOSIHAETCA "onepaTop |i", a TakKe BCe nocneayrouine oneparopobl
case un default. Ecnun He ObINO HX ogHOro coBnageHns u UMeeTcs
onepatop default, TO BbINONHAETCS CTOSALLMIA 32 HAM onepaTop.
Ecnn xe onepatopa default He 6bINo, BbINONMHEHNE NPOrpaMmbl
NPOLOSTKUTCA C oneparopa, crieayoLlero 3a CTpyktypou switch.
Takum obpasom, Npm KaXXaom BbINOMHEHUM onepartopa
npocMaTpmnBalOTCs BCE METKN Case.



NMpumep - KanbKynaTop
#include <stdio.h>

[1aHHbIN NpuMep paboTaTb He
byneTt u Mmbl Bcerga dyaem

;"ai"() BuaeTb ERROR!!! gaxe npu
int ab.c: BBOAE NPaBUMBLHOIO

char op; BblpaxeHud. Nponcxogmt aTo
NOTOMY, YTO BbINOSIHUTCA HE
TONBKO HYXXHbIN HAM
onepartop, a Takke 1 Bce

printf( “ Input a op b”):

scanf(“%d “&a); scanf(“%c “&op);
scanf(“%d “&b);

switch(op)

{
case ‘+’:c=a+tb;
case ‘-’: c=a-b;
case “*’: c=a*b;
case ‘/’: c=alb;
default: printf(“ERROR!!I\n");
}
printf(“%d “,c);
}

nocrneayoLine onepaTtopsl
case, a TakKke BapuaHT
default. YTobbl 0becneunTb
BbIOOP OHOIMO U3 MHOIMUX
BapuaHTOB (4TO HaM U
TpebyeTcs ), MICNoNb3yHoT
00ObI4YHO onepaTop break,
KOTOPbIN Bbl3biBAET
HemMeasieHHbIU BbIXOO U3
onepaTtopa switch




Kanbkynatop (npaBuibHbIN)

NMpumep - KanbKynaTop
#include <stdio.h>
main()
{
int a,b,c; char op;
printf( “ Input a op b”):
scanf(“%d “&a); scanf(“%c “&op);
scanf(“%d “&b);
switch(op)
{
case ‘+’:c=a+b; break;
case ‘-’: c=a-b; break;
case “*’: c=a*b; break;
case ‘/’: c=al/b; break;
default: printf(“ERROR!!\n");
}
printf(“%d “,c);
}



Maccusbl

MaccuB - 370 ynopsagovyeHHas COBOKYMHOCTb
OaHHbIX ogHoro Tmna. MoXHO roBopuTb O
MaccuBax LenbIX Yncer, MaccMBoB CMMBOOB W.
T.A0. Mbl MOXeM gaxe onpeaenntb Maccus,
9JfIeMeHTbl KOTOPOro - MaccuBbI( MaccuB
MacCUBOB), onpeaenssd, Takum obpasom,
MHOromMepHble MaccuBbl. J1lobon maccuB B
nporpaMmme AormKeH ObITb ONMMUCaH: Nocne MMeHu
MaccuBa 000aBNsAOT KBaapaTHbIE CKODKU [],
BHYTPU KOTOPbIX OObIYHO CTOUT YKUCTIO,
NnokasblBatoLLee KONIMYECTBO ASIEMEHTOB
MaccuBa. Hanpumep, 3anuck int x[10],
onpenensieT X kak maccus 13 10 uenbIx Yucen.



B cnyyae MHOromepHbIX MacCMBOB NOKa3bIiBaKOT CTOMLKO
nap CKOBOK , KakoBa pa3MepPHOCTbL MaccmBa, a YNCrio
BHYTPW CKODOK NoKasbiBaeT pa3Mep maccumaa Mo
OaHHOMY U3mMepeHunto. Hanpumep, onncaHue
OBYMEPHOro Maccusa BbirnaguT Tak: int a[2][5];. Takoe
onncaHne MOXXHO TPAaKTOBATb KakK MaTtpuuy U3 2 CTPOK u
5 ctonbuos. [nga obpaweHns K HEKOTOPOMY 3NIEMEHTY
MaccuBa YKa3blBalOT ero UM U UHOEKC, 3aKMYEHHbIV B
KBagpaTHble CKODKU(Ana MHOroMepHOro Maccmea -
HEeCKONbKO NHOEKCOB , 3aKOYeHHble B OTAENbHbIE
kBagpaTtHble ckobkn): a[1][3], x[i] a[0][k+2]. NHoekchl
mMaccuBa B Cu Bcerga HaumHawtcsa ¢ 0, aHe c 1, T.e.
onucaHue int x[5]; nopoxagaet anemeHTbl X[0], x[1], x[2],
X[3], x[4]. Haekc MoxeT ObITb He TOSbKO Lierion
KOHCTaHTOM UNn LENon NepeMEHHON, HO N NOBbLIM
BblpakeHnem uenoro tuna. [lepemeHHasa ¢ nHoekcamu B
nporpamMmmMe UCnonb3yeTca HapaBHe C MPOCTOun
nepemMeHHon (HanpmumMmep, B oneparope npuceanBaHus, B
doyHKUMAX BBOAA- BbIBOAA)..



OnemeHTamMm MaccmBa MoOryT ObITb
MPUCBOEHbI HaYarnbHbIE 3HAYEHUS:

int a[6]={5,0,4,-17,49,1};
npuBeneHHas 3anncb obecneymBaeT
npuceoeHuda al[0]=5; a[1]=0; a[2]=4 ...
a[o]=1. [lna Ha4yanbHOro NPUCBOEHUSA
3Ha4YeHUN HEKOTOPOMY MaccuBy HaOo
B ONMMcaHuUn NOMECTUTbL CcrpaBa OT
3HaKa = CMUCOK MHULMUNPYIOLLINX

3Ha4YeHUN, 3aKntoYeHHble B PUrypHbie
CKOOKU 1 pasgeneHHble 3anaTbiMu



[ [HHdekdk ks mass1_sum.cpp k%%
#include <iostream.h>
#define N 10

void main(void)

{
int i;

double sum;
//OnpepeneHne MaccuBa
double arr[10];

//[BBog maccuBa
for(i=0;i<10;i++)

{

cout<<" arr["<<i<<"]=";
cin>>arr[i];

}

//O6paboTka MmaccuBa
sum=0;
for(i=0;i<N;i++)

{

sum+=arr|i];

}

/IBbiBOO, maccuBa
for(i=0;i<N;i++)
{

cout<<" arr["<<i<<"]="<<arr[i]<<endl;

}

cout<<" Sum="<<sum<<endl;

}




PacnonoxeHme MacCMBOB B NaMATU

double arr[]={0.1,1.1,2.1,3.1,4.1,5.1,6.1,7.1,8.1,9.1};
for(i=0;i<10;i++)

{

COUt<<" arr[u<<i<<||]=u<<arr[i]<<n

}

arr
arr
arr
arr
arr
arr
arr
arr
arr
arr

L RXND G B WN O

]1=0.1
1=1.1
1=2.1
1=3.1
1=4.1
1=5.1
]=6.1
1=7.1
1=8.1
1=9.1

addr=0x1ebd0fa8
addr=0x1ebd0fb0
addr=0x1ebd0fb8
addr=0x1ebd0fc0
addr=0x1ebd0fc8
addr=0x1ebd0fd0
addr=0x1ebd0fd8
addr=0x1ebdOfe0
addr=0x1ebdOfe8
addr=0x1ebd0ff0

addr="<<&arr[i]<<endl;

) Ox1ebd0Ofa8

8 Pasmep nepemeHHOW

- Ox1ebd0fb0 Thna double 8 Gastr




MHoOromepHble MaccuBbl

MHOFOMeprIe MacCuBbI - 3TO MaccuBbl ¢ boree 4Yem OgHUM UHOEKCOM.

Yawe Bcero ncnonb3yTca AByMEPHbIE MaCCUBbI.

[Mpn onncaHnMM MHOrOMepPHOro Maccmea
Heobxoaumo ykasaTb C++,

4YTO MaccuB MMeeT boree YemM O4HO U3MEPEHME.
int t[3][4];

OnucblBaeTcs ABYMEPHbIN MaccuB, U3 3 CTPOK

n 4 ctonbuos.
OnemMeHTbl MaccuBa:
tlo][0]  t[O][1]  t[O][2]
tf10] 1 112

0-A CTPOKAa <

1-A CcTpoOKa ¥

t[O][3]
t1][3]

2-A CTPOK3a <

atd

t2]l0]  H2][1]  t2J2]  t2][3]

s

t[0][0]

t[0][1]

t[0][2]

t[0][3]

t[1](0]

t[1][1]

t[1](2]

t[1][3]

t[2][0]

t[2][1]

t[2][2]

t[2][3]

[1pn BbLINOSIHEHNM 3TOW KOMaHAbl NOA4 MAacCUB Pe3ePBripyciva micuiu.

ONeMeHTbl MaccunBa pacnonararoTcd B NnaMATn O 4AnH 3a JPYrmM.




B namsaT MHOroMepHble MaccuBbl NPeacTaBMATCA Kak
OJHOMEPHbIN MacCcuB, KaXabl U3 3NIEMEHTOB KOTOPOro, B CBOIO
oyepenb, NpeacTaBnseT cobol MaccuB.

PaccMoTpuM Ha npuMepe ABYMEpPHOro Maccuea.
int a[3][2]={4, |, 5,7,2, 9},

[l pPeEONCTABIIAETCA B NaMATH.

a[0][0] 3aHocuTCcsa 3HaveHue 4
a[0][1] 3aHocuTCcsa 3Ha4veHue 1
a[1][0] 3aHocuTCcsa 3Ha4vyeHune 5
a[1][1] 3aHocuTCHa 3HaveHune 7
a[2][0] 3aHocuTCcs 3Ha4YeHune 2
al2][1] 3aHocuTca 3HaveHue 9

BTopon cnocob nHnunanusauum npm onncaHMmM mMaccmea
int a[3][2]={ {4,1}, {5, 7}, {2, 9} };

ObpalleHune K afieMeHTy Maccmuea NPoON3BOAUTCA Yepe3 MHOEKCHI.
cout<< a[0][0];



e MMporpamma MHULMANU3NPYeT MacCuUB U
BbIBOAUT €ro 3fieMeHTbl Ha 3KpaH.

e #include <iostream.h>

e int main ()

* {

* int a[3] [2]={ {1,2}, {3,4}, {5,6} };

° inti,];

e for (i=0; i<3; i++)

o for(j=0;j<2;j++)

e cout <<"\n a["<<i<<"," << j <<"] ="<< A[i][j];
e return 0;

* }



e /[BBOO MaccuBa
e int a[3] [2];
e inti,j;
e for (i=0; i<3; i++)

for(j=0;j<2;j++)
I |

cout <<"a["<< i <<"[" << j <<"'] ="

. cin>> a[i][j];

* ]



e /oObpaboTka mMaccuBa ( cymma anem.)

e int s=0;

e for (i=0; i<3; i++)
for(j=0;j<2;j++)

* s+=a[i]l];



e //[BbIBOA HaA 3KpaH

o for (i=0; i<3; i++)
* {
for(j=0;j<2;j++)
. cout <<setw(5)<<a[i][jl;
o cout<<endl;

}



YKka3artenu

YKasatenun — 3TO MepeMeHHbIe, KOTopkle
XpaHAT agpec obbekTa (nepemMeHHOW) B NaMATW.

[na obbaABNeHUa yKkasatens HY>XXHO 4ob6aBUTb
3Be3004Ky nepen MMeHemM nepemMeHHou. Tak,
HanpumMep, cneayoLwnn Kog cosgaeT asa
yKasaTesnd, KOTopble yKa3blBaloT Ha Lenoe
4yucno.

int *pNumberOne;
int *pNumberTwo;

Obpartunn BHMMaHMe Ha npedomkce "p" B 0b6omnx
MMEHAaX MEPEMEHHbIX? DTO NMPUHATLIN CNOCOD
0003HauYnTb, YTO NepeMeHHast ABNSIETCS
yKazaTtenem. Tak Ha3blBaemMas BeHrepckas
HOTauuA.



Tenepb caenaem Tak, YTOObI yKa3aTenu Ha YTo-HMBYOb yKasblBanu:

int some_number=5, some_other_number=10;
pNumberOne = &some_number;
pNumberTwo = &some_other_number;

3HaK & (amnepcaHg) crneayert unmtaTbh Kak "agpec nepemMeHHon ..." 1
O3Ha4aeT aapec NepeMeHHOU B NamMsATH, KOTOPbIN DyaeT BO3BpaLleH
BMECTO 3Ha4YeHNs1 camomn nepemMeHHoun. ITak, B 3TOM nNpumepe
pNumberOne yCTaHOBMNEH N COOAEPXKUT adpec NepemMeHHom
some_number (yKka3sbiBaeT Ha some_number).

Ecnn mMbl XOTUM Nony4nTb agpec nepeMeHHoOn some_number, Mbl
Moxkem ucnonb3oBatb pNumberOne. Ecnn Mbl xoTum nony4unTtb
3HayeHune nepemMmeHHon some_number yepe3 pNumberOne, HyXXHO
nobasuTtb 3Be3aouky (*) nepeg pNumberOne (*pNumberOne).
3Be3goyka (*) pasbiMeHOBLIBAET (MpeBpaLlaeT B caMmy NEPEMEHHYIO)
yKasarternb.

cout<< pNumberOne; //YBnanm agpec
cout<< *pNumberOne; //[YBnanm 3Ha4yeHune



#include <stdio.h>

void main()

{

// 0B6bABNSAEM NEPEMEHHbIE:

int nNumber;

int *pPointer;

[/ nHUUManmanpyem oobsIBNEHHbLIE MEPEMEHHBIE:
nNumber = 15;

pPointer = &nNumber;

// BBIBOOUM 3Ha4YeHune nepemeHHon nNumber:
printf("nNumber is equal to : %d\n", nNumber);
// Tenepb nameHaem nNumber yepes pPointer:
*pPointer = 25;

/[ yoegnmca yto nNumber nameHun cesoe 3HadeHue
// B pe3ynbraTte npeabiaywero 4encTeus,

// BbIBEOS1 3HA4YEHUE NEPEMEHHON ELLE pa3
printf("nNumber is equal to : %d\n", nNumber);

}



[InHamn4yeckaa namaTb

[nHamun4yeckaa namMmsiTb NO3BONAET
BblOEeNATb/OCBODOXAAaTb NaMsiTb BO BPEMS
paboTbl nporpammel. Kog HMXe OeEMOHCTPUPYET,
KakK BblOennTb NamMsTb A1 Lenoro ynucna:

int *pNumber;
pNumber = new int;

[lepBas cTpoyka 0ObABNSAET yKasaTesb
pNumber. Bropasa cTpo4ka BblaenseTr namaTb
ansa uenoro yucna (int) n ykaseisaet pNumber
Ha 3Ty obnacTtb namaTn. BoT el_ue OAOWH NpUMep,
Ha 9TOT pa3 C YMCIIOM C ABOUHOWN TOYHOCTbIO
(double).

double *pDouble;
pDouble = new double;



OcBoboXxaeHne namaTu

C namaTblO BCcerga CyLecTBYHOT CNOXHOCTU N B JAaHHOM cny4vae
OOBONbHO CEPbE3HbIE, HO 3TU CNOXHOCTU MOXHO C NErkoCTbHO
obonTtu. Npobnema 3akntoyaeTcd B TOM YTO HE CMOTPS Ha TO, YTO
namsaTb KoTopasi 6bina AMHaMUYECKU BblefieHa OCTaeTCs
HETPOHYTOM OHa HUKOr4a He OCBODOXOAaeTcA aBTOMaTUYECKN.,
[MamaTb byaeT ocTaBaTbCs BblAENIEHHOW A0 TEX NOP, MNOKa Bbl HE
CKaXeTe KOMMbIOTEPY YTO BaM OHa bonbLue He HYyXHa. [Npobnema B
TOM, YTO €CII1 Bbl HE CKa)XeTe CUCTEME, YTO NamMATb BaM bonbLue He
HYy>XHa, OHa ByaeT 3aHUMaTb MECTO, KOTOPOE BO3MOXHO
HeobxoaMMO OPYruM NPUOXKEHUSAM, MO0 YacTaM BaLLEro
NPUNOXEHUA. B 4aCTHOCTU 3TO MOXET NMPUBECTU K COOK CUCTEMbI MO
NPUYNHE UCNONL30BaHNA BCEN OOCTYNHOW NaMsATH, MOITOMY 3TO
oyeHb BakHo. OcBoboXaeHne namaT Korga oHa Bam donbLie He
Hy>KHa AenaeTcsl O4eHb NPOCTO:

delete pPointer;



Onepauuun c ykasatenamm

YHapHble onepauun: UHKPEeMEeHT U

AeKpeMeHT. [1pu BbinonHeHUn onepauun ++ u
-- 3Ha4YeHue yKasartens yBenmymBaeTca unu
YMeHbLLUAeTCAa Ha ANWHY Tuna, Ha KOTOPbIN
CCblnaeTca NCnofb3yeMblv yKasaTtenb.

[Tpumenp:

int *ptr, a[10];

ptr=&al5];

ptr++; /* paBHO agpecy anemeHTa a[6] */
ptr--; /* paBHO agpecy anemeHTa a[d] */



Onepauuun c ykasatenamm

B OuMHapHbIX onepaunax ClnoXeHus u

BbIMUTAHUA MOryT y4acTBOBaTb yKa3aTesb U
BennynHa tuna int. I'Npn aTom pesynsratom
onepauun bygeT ykasartesnib Ha MICXOOHbIN TUM, a
ero 3Ha4yeHmne byaeT Ha ykazaHHOEe YUCOo
3fIEMEHTOB DOMbLUE NN MEHbLLE UCXOOHOrO.

[Mpumep:

int *ptr1, *ptr2, a[10];

int i=2;

ptr1=a+(i+4); /* paBHO agpecy anemeHTa a[6] */
ptr2=ptr1-i; /* paBHO agpecy anemeHTa a[4] */



Onepauuun c ykasatenamm

B onepaunn BbIMNTaHUA moryT yyacTsoBaTth ABa
yKasartenda Ha o4uH U TOT Xe Tun. Pe3ynbtat Takow
ornepaunu nmeet Tun int n paBeH YNCIy 3NeMeHTOB
MCXOQHOro TMNa MexXxay YMeHblUaeMbIM 1 BblYUTAEMbIM,
npu4em ecnu rnepsbiv agpec mnaglwe, To pesynesrat UMeeT
oTpuuaTternbHoe 3Ha4YeHune.

[Tpumep:

int *ptr1, *ptr2, a[10];

int i;

ptr1=a+4;

ptr2=a+9;

I=ptr1-ptr2; /* paBHo 5 */

I=ptr2-ptr1; /* paBHO -5 */



Onepauuu c ykasatensamm

3Ha4YeHna ABYyX yKasaTernienm Ha oguHaKoBble TUMbI
MOX>XHO CpaBHMBATbL B onepauuax ==, I=, <, <=""> >=
Npu 3TOM 3HA4YeHUsA yKasaTeneun paccmaTpmBaroTCcs
NPOCTO Kak Lenble Yynucna, a pesynsrat cpaBHEeHUS paBeH
0 (noxb) unn 1 (uctuHa).

[Mpumep:

int *ptr1, *ptr2, a[10];

ptr1=a+5;

ptr2=a+7;

if (prt1>ptr2) a[3]=4;

B paHHOM npumepe 3Ha4veHue ptr1 MeHblle 3Ha4YeHus
ptr2 n noatomy onepatop a[3]=4 He OyaeT BbIMNOSTHEH.



MeToAabl AocTyna K
3yieMeHTaM MacCuUBOB

[1na poctyna Kk anemMeHTamM Mmaccuea
CYLLECTBYET [Ba pa3nun4yHbiX criocoba. [epBbin
cnocob cBdA3aH C UCNonb30BaHNEM ODbIYHbIX
NHOEKCHbIX BbIpa)XeHU B KBaApaTHbIX CKODKaXx,
Hanpumep, array[16]=3 unu array[i+2]=7. 'pw
TakoMm criocobe gocTyna 3anucbiBalOTCs ABa
BbIpa)eHus, NpnuyemM BTOPOE BblpaxeHune
3aKn4vaeTcs B KBagpaTHble CKOOkn. OgHo 13
9TUX BbIpaXXeHUN OOIMKHO ObITb yKa3aTenem, a

BTOPOE - Bblpa>XEeHNEM LEJIoro TuMa.



MeToAabl AocTyna K
3yieMeHTaM MacCuUBOB

BTopoun cnocob gocTtyna K arieMeHTaM MaccuBa CBA3aH C
MCMNOSfIb30BaHMEM agpEeCHbIX BblpaXXeHUn 1 ornepaumn
pasagpecaunu B popme *(array+16)=3 nnu *(array+i+2)=7.
[Tpn peanunsauum Ha KoMnNblOTEPE NEPBBLIN CNOCOD
NPUBOONTCA KO BTOPOMY, T.€. UHOEKCHOE BblpaXkeHune
npeobpasyeTca K agpecHomy. [Ina npueegeHHOro npumepa
array[16] npeobpasytotca B *(array+16).



PYyHKUUN

MoOLLHOCTb A3blka NporpaMmmmpoBaHusi C BO MHOrOM onpeaensieTcs

NEerkocTbio N TMOKOCTLIO B onpeaenieHnn N UCronb30BaHNn yHKLNN
B nNporpamMmax Ha a3blke nporpammupoBanus C. B otnuyne ot
OPYrnx A3blIKOB NPOrpamMmmMpoBaHns BbICOKOIO YPOBHS B A3blKe
nporpammmpoBaHna C HET geneHns Ha npoueaypbl, nognporpamMmmel
N PYHKUNKU, 30eCb BCA NporpamMmma CTPOUTCHA TONbKO U3 OYHKLNM.

PYHKUNS - 3TO COBOKYMHOCTb OOBbABIIEHUI N ONepaTopoB, OObIYHO
npenHasHayvyeHHas anga peleHuns onpeneneHHon 3agadn. Kaxxgas
dyHKUNSA OOMKHA UMETb MMA, KOTOPOE UCMOMb3YyeTCH ANs ee
obbsiBNeHUs1, onpeageneHns u Bbidosa. B nobon nporpamme Ha C
OOSKHA ObITb PYHKUMA € UMEeHeM main (rnaBHas OyHKUWS), UMEHHO
C 9TOW (PYHKUMKN, B KAKOM Obl MECTE NPOorpaMmbl OHa He
Haxoamnacb, Ha4nMHaeTCcHa BbiNOSIHEHWE NpPOorpamMmbl.



doyHKLU MU

[1pn BbI3OBE PYHKLUMM €U NPU MOMOLLN apryMeHTOB
(bopmManbHbIX NapamMeTpoB) MOryT ObITb NepenaHobl
HEKOTOpbIe 3Ha4YeHUs (dpakTU4YeCcCKne napamMeTpobl),
NCMoSib3yeMbl€ BO BPEMS BbINONMHEHUA PYHKL UM,
DyHKUMA MOXET BO3BpaLLlaTb HEKOTOPOE (0aHO !)
3HayeHne. OTO BO3BpaLlaemMoe 3Ha4YEHME U eCTb
pe3ynkTaT BbINOMHEHNS PYHKLUMK, KOTOPLIN Npn
BbIMOSTHEHMW NPOrpaMmMbl NOACTABNSETCS B TOYKY
Bbl30Ba (PyHKUUN, rae Bbl 3TOT BbI3OB HU BCTPETUIICA.
[lonyckaeTtca Takke Ucnosib3oBaTb PYHKUMN HE
NMerLLne apryMmeHToB 1 OyHKLUMM He BO3BpaLlatoLLme
HUKaKMX 3Ha4YeHnU. [lenctemne Taknx oyHKLUMN MOXET
COCTOSATb, HANpuUmMep, B USAMEHEHUN 3HAYEHUN
HEKOTOPLIX NepEMEHHLIX, BbIBOAE Ha NeYaTb HEKOTOPbIX
TEKCTOB U T.1M..



OyHKUMU

C ncnonb3oBaHueM pyHKunm B a3bike CU
CBSA3aHbl TPW NOHATUSA:

« onpeperneHue byHKUUM (onncaHue
OEUCTBUW, BbIMOMHAEMbIX PYHKLNEN)

« o0bbaABneHue pyHKUUM (3agaHne
dopmMbl 0OpaLLeHns K PYHKLNN)

* BbI30B (PYHKUUMN.



Onpegenenne pyHKUUM 3agaeT TUN BO3BPaLLAEMOro 3Ha4YEHUSA, UMS
doyHKUNU, TUMbI N YUCIIO POpMaribHbIX NapaMeTpoB, a TakxKe
00BbABMEHNA NEPEMEHHBIX N ONepaTopbl, Ha3biBaeMbIE TENOM
doyHKUMK, n onpegenawowme gencreme pyHkumun. lNpmumep:

int max ( int a, int b)

{ if (a>b)
return a;
else
return b;

B naHHOM npumepe onpeaeneHa PyHKUUS C UMEHEM Max, MMetoLllas 2
napameTtpa. PyHKUUA BO3BpaLLAET Lenoe 3HadeHune (
MaKkcuMMarsbHoe 13 a un b.



B sa3bike CU HeT TpeboBaHus, 4ToOLI onpeaeneHme oyHKkuum
0bsa3aTenbHO NpeaLwecTBoBasrio ee Bbi3oBy. OnpeneneHus

Mcnonb3yembiX oyHKLUMIW MOTYT crieqoBath 3a onpeaeneHmem
doyHKUMN main, nepen HUM, UNU HaxoauTcs B ApYyrom panne.

UTO6Obl KOMNUNATOP MOT OCYLLECTBUTbL NPOBEPKY COOTBETCTBUSA
TUMNOB rnepeaaBaeMblX PakTUYECKNX NapaMmeTpoB TUnam
dpopmarbHbIX NapamMeTpoB 0 Bbi30Ba PYHKLMN HYXXHO MOMECTUTb
ob6bsABreHue (NpoToTun) PyHKUUN.

O6baABneHne byHKUMM NMeeT TaKOU XXe Bua, YTo U
onpepeneHne pyHKLMN, C TON NALLb pasHULEN, YTO Teno PyHKLNU
OTCYTCTBYET, U UMeHa oopManbHbIX NapaMeTpPoB TOXE MOryT BbITb
onyuwleHbl. [Ang dyHKunmn, onpeaeneHHoOW B nocrnegHem npmmepe,
NPOTOTUMN MOXET UMETb BMA

int max (int a, int b);



OyHKUMU

B nporpammax Ha sa3bike CU Wwinpoko
MCNONb3YOTCH, TaK Ha3blBaeMbIe,
bnbnunoTeyHble YHKUUN, T.e. PYHKLNN
npeaBapuUTENibHO pa3paboTaHHbIE N 3anncaHHble
B Onbnunoteku. lNpotoTmnbl ONONMOTEYHbIX
doyHKLUMN HaxoOAaTCcsa B cneumanbHbIX
3arofioBOYHbIX hamnax, NnocTaBnsieMbIX BMECTe
c bubnnoTtekamm B cocTaBe CUCTEM
NporpamMmmMmMpoOBaHUSA, N BKHOYAOTCA B
nporpamMmmy C NoMoLLb anpekTussl #include.



B cootBeTcTBMU C CUHTaKcncom s3bika CU onpegeneHne
JoyHKUNM MMEET crneayoLyo opmy:

[cneundukaTop-knacca-namaTtu] [cneumdukaTop-tunaj
NMA-PYHKLUNK

([cnncok-dbopmarnbHbIX-NnapameTpos))

{ Teno-dpyHKkuMn }

HeobsizaTenbHbIN crneundukaTop-Knacca-namstu
3aJaerT Knacc naMmaTn yHKUNK, KOTOPbIM MOXET BbITb
static unn extern.



OyHKUMM ( BO3BpaLLaemoe
3Ha4YeHune)

DyHKUMSA BO3BPALLAET 3HAYEHNE eCnU ee BbIMNOSTHEHNE
3aKkaH4MBaEeTCcs onepaTtopom return, cogepkalinm HeKoTopoe
BblpaXkeHne. YKaszaHHOE BblpaXXeHne BblYUCIIAETCA, npeobpasyeTcs,
ecnn Heobxoaumo, K TUNYy BO3BPALLAEMOro 3HaYEHUSA U
BO3BpaLLlaeTCcs B TOUKY Bbl30Ba QOYHKLWM B KaYeCTBe peaynbrara.
Ecnu onepartop return He coaepXXUT BblpakeHNs U BbINONHEHUE
JOYHKUMM 3aBepLUaETCAd nocrie BbINOMHEHNA NocneaHero ee
orneparopa (6e3 BbINONHEHMA oneparopa return), To Bo3BpaLlaemMoe
3HayeHune He onpegeneHo. Ona yHKUUN, He UCNOoMb3YHLWLNX
BO3BpallaeMoe 3HadeHne, AoMmKeH ObITb MCNONbL30BaH TUN Void,
yKasblBaloLLMM Ha OTCYTCTBME BO3BpaLLlaeMoro sHa4yeHusa. Ecnu
JYyHKUMA onpenerneHa kak yHKums, Bo3Bpallatolasa HeKkoTopoe
3HayeHune, a B oneparope return npu BbiIxoge U3 Hee OTCYTCTBYET
BblpaXkeHne, ToO noBeadeHne Bbi3blBatoLLen oyHKUUN nocne
nepegaym en ynpaereHnss MOXeT ObITb HenpeackasyeMbiM.



Cnuncok-doopmanbHbIX-NnapameTpoB

Cnncok-goopmarbHbIX-NapaMeTpoB - 3TO NOCNeaoBaTefibHOCTb OObABEHMN
doopmManbHbIX NapamMeTpoB, pasaerieHHas 3ansaTbiMmn. PopmaribHble
napamMmeTpbl - 3TO NepeMeHHbIE, UCMOSIb3yeMble BHYTPU Tena pyHKUUn U
nosnyyarLume 3HadeHne npu BbizoBe PyHKUUM NyTEM KOMMPOBAHUSA B HUX
3Ha4YEeHUN COOTBETCTBYIOLLNX ddaKTUYeCKMX napamMeTpoB. CnNrUCoK-
doopMarnbHbIX-NapaMmeTpoB MOXET 3aKaH4YMBAaTbLCS 3ansTon (,) Unm 3ansaTou
C MHOIOTOYMEM (,...), ATO O3HAYAET, YTO YMCNO apPryMeHTOB OYHKLNU
nepemeHHo. OgHako npeanonaraeTcsl, YTo PYHKUNS MMEET, MO KpanHen
Mepe, CTONbLKO 0bs13aTeribHbIX apryMeHTOB, CKOMNbKO hopManbHbIX
napamMeTpoB 3aaHo rnepea nocrieqHen 3anaTon B CMCKe napameTpos.
Takon pyHKUMN MOXKET ObITb NepenaHo bonbLIee YMCOo apryMeEHTOB, HO
Hag OOMOSTHUTENLHBIMU apryMeHTaMum He NPOBOANTCSH KOHTPOMb TUMOB.

Ecnu pyHKUMA HE ncnonb3yeT NapameTpoB, TO Hann4Yne Kpyribix CKOBOK
obsa3aTenbHO, a BMECTO CrucKa napaMeTpoB peKOMeHOYeTCH yKka3aTb CNOBO
void.



dopmanbHble NapamMeTpbl

[TopsaaoKk 1 Tunbl opManbHbIX NAapaMeTpoB
OOMKHbI ObITb OAMHAKOBLIMW B ONpeaeneHnm
dyHKUUN N ee o0ObsABNeEHNN. Tunbl aKTUYECKNX
napamMmeTpoB Npu Bbi30oBE PYHKLUMNN OOMKHbI
ObITb COBMECTUMbI C TUMAMWMU COOTBETCTBYHOLLINX
doopmanbHbIX NapameTpoB. Tun gopmManbHOro
napamMmeTpa MOXeT ObITb Nt0ObIM OCHOBHbIM
TUMOM, CTPYKTYpPOMN, OObeANHEHNEM,
nepeyvncrneHnem, ykasarenem unm macCcuBoM.



[lepepaya napameTpoB No

3Ha4€eHNIO

[TapameTpbl PYHKLUM NepenarTca No 3HaYEeHUIO
N MOTYT paccMaTpmBaTbCA Kak foKarbHble
nepemMeHHble, AN KOTOPbIX BblOENAETCA NaMATb
npu BbI3oBe PYHKLUUX U NPON3BOOUTCH
NHUUManm3auna sHa4eHNAMN PakTUYeCcKnx
napameTpos. [1pn BeIxoae 13 pyHKLNU
3HA4YEeHNA 3TUX NepeMeHHbIX TePAITCA.
[TocKonbKy nepenayvya napamMmeTpoB NMPOUCXoauT
No 3Ha4yeHuto, B Tene PyHKUUN HeNb3s U3MEHNUTb
3HA4YEeHUNA NEPEMEHHBIX B Bbl3blBalOLLEN
doyHKUMK, ABNALWNXCA PAKTUYECKUMU
napameTpamMu.



[Npumep:
[*  HenpaBunbHOE NCNorb30BaHMe napameTpoB */

void change (int x, int y)

{ intk=x;
X=Y;
y=k;

}

B naHHOM OYHKUNK 3HAYEHUA NEePEMEHHbIX X U Y, ABMNSOLLNXCA
doopmarsibHbIMK NapameTpamMu, MEHAKOTCS MECTaMU, HO NOCKOSTbKY 3TU
NepeMeHHbIE CYLLECTBYIOT TOMNbKO BHYTPU OYHKLMK change, 3Ha4YeHund
doakTM4eCcKux napamMmeTpoB, NCMNOSb3YEMBbIX MPU BbI30BE DYHKLUUN,
OCTaHYTCA HEU3MEHHLIMM.



[lepenayvya napamMeTpoB No
yKasaTterno

OpgHako, ecrnun B Ka4yecTBe napameTtpa
nepenartb ykasaTelnb Ha HEKOTOPYHO
nepeMeHHy, TO UCMOSb3y4a onepauuto
pasagpecaymm MOXHO USMEHUTbL
3Ha4YeHne 3Ton NnepemMeHHOMN.



[*  TlpaBunbHOE UCMosib3oBaHne napameTpos */

void change (int *x, int *y)

{ int k="x;
X=1Y;
*y=k;

}

[1pn BbI3OBE TakoM PYHKLUM B Ka4yecTBe (pakTU4YeCKNX napameTpoB
OOIMKHbI ObITb MCNOMb30BaHbl HE 3HAYEHUSI MEPEMEHHBIX, a UX
agpeca

change (&a,&b);



[lepenavya napamMeTpPoOB MO CChINKe

 [* TlpaBunbHOE Ucnonb3oBaHMe NapamMeTpoB */

void change (int &x, int &y)

. { int k=Xx;
‘ X=Y;

y y=kK;
y }

BbI30B Takou pyHKLUUN:
change (a,b);
« (dakTnyecku nepenarorca agpeca!l



BBog maccuBa

* #include<stdio.h>

* void vvod(float masl],int n)

* {

Int I;

for(i=0; i<n; i++)

{
printf("mas[%d]=", i);
scanf("%f", &masyi]);



BbiBOO MmaccuBa

* void vivod(float masl], int n)

* {

. Int I;

. for(i=0; i<n; i++)

. printf("mas[%d]=%7.3\n",i,mas]i));
* }



ObpaboTka maccuBa

( beHKLI,VIFl BO3BpallaeT CyMMY OTpunuaTesibHbIX

9JIEMEHTOB)
* float otr(float mas(],int n)
* {
. Int I;

« float s=0;
for(i=0; i<n; i++)

: if(masli]<0)
. s+=masli]; //s=s+masi];
. return s;



Bbi30B oyHKL NN

int main()
{
float s;
int n;
char c;
float a[10];

printf("vvesti razmer\n");
scanf("%d",&n);

vvod(a,n);

vivod(a,n);
printf("sumotr=%7.3f\n",otr(a,n));

scanf("%c\n",&c);
return O;
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OyHKUMA main
int main()
{
intn; charc;

float a[100], b[100], c[100], as[100], bs[100],
cs[100], x[100], y[100];

printf("vvesti razmer\n");

scanf("%d",&n);

vvod(a,n); vvod(b,n);vvod(c,n);
strih(a,as,n); strih(b,bs,n); strih(c,cs,n);
calc(as,bs,x,n); calc(bs,cs,y,n);
vivod(x,n); vivod(y,n);
scanf("%c\n",&c);

return 0;



OyHKUMA, BO3BpaLLaloLaa cyMmmy
aN1IeMeHTOB MaccuBa
* float sum(float masf],int n)

* {

o int i;

e float s=0;

e for(i=0; i<n; i++)
s+=mas]i];

. return s;

*}



OyHKUMSA strin

* void strih(float m[],float ms[],int n)

* {

. Int I;

float s; s=sum(m,n);

for(i=0; i<n; i++)
msl[i]=m[i}/s;



OyHKUMA calc

* void calc(float m1[],float m2[],float
mrez[],int n)

* {

. int i;

. for(i=0; i<n; i++)
mrez[il=m1[i][+m2]i];

*



[TpoTOTUNBI PYHKLNN

e void vvod(float mas|],int n);

e void vivod(float mas[], int n);
 float sum(float masi],int n);

e void strih(float m[],float ms[],int n);

e void calc(float m1[],float m2[],float
mrez[],int n);

[MpoToTUnbl PyHKUMUN YKa3bIiBaAOTCSH B
TOM criy4yae, ecnu oyHKLUUA He
onpeperieHa Ao nepBOro eé BbI3oBa!



14 vold inputarr( float mas[] [10],int n,int m)
15 = |

16 int 4,3

17 printf("input arrayin"):;

18 for(i=0; i<n; i++)

19 for (=0 j<m; j++)

20 {

21 printf("mas[3d] [3dA]l=", 1,]);
22 gscanf ("s£", &mas[i] [i]):

23 3




27
28
29
30
31
32
33
34
35
36
37
38

20N

vold outarr( float mas[] [10],int n,int m)

{

10t 137

printf (" input array\n"):;

Tor{i=07 i<n; i-++])
{
for (j=0:j<m; Jj++)
PEINEE(*%5.3T
printfi*in*):;
¥

s

was[1] [1]) ¢



40 vold calcarr|( float mas[] [10],1int n,int m)
al |- {

42 ing 1,3

43 for(i=0; 1i<n; 1i++)

a4 {

45 for (31=0;3<m; j++)
46 {

47

43 mas[i] [J] *=2;

49 H

50 H

i = )



53
54
55
56
57
58
59
60
61
62
63

64

65
66
67
68

{

float a[10] [10]:;
float s[10]:;
int n,m;

printf("input size of

scanf("sd", &n) ;

printf (" input size C

scanf ("sd", &m) ;
inputarrx( a,n,m)
calcarr( a,n,m);
printf("Rezultat
outarr(a,n,m);
scanf ("zd" , &n) ;
return 0;

H

-
r

) ot B

array n:\n");

array m:\n");



ObnacTtb gencreug ( BUAMMOCTL )
NnepeMeHHbIX

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

{ inta=10;

[NepemeHHas BuaHa B TOM Brioke
nporpamMmbl, B KOTOPOM OHa

{ onpeaernexHa, n Bo BIIOXKEHHbIX
onokax. JlokanbHoe nms

int a=5; npeobnagaeT Hapg rnobarnbHbIM.

cout<<a<<end|;

cout<<a<<end|;



ABTOMaTU4YeCKMue U ctatmyeckue npepemMeHHbIe

#include<iostream.h>

int calc()
{
int a=0; ABTOMaTH4ecKkas nepemeHHasd
a++; co3gaeTcd KaXabln pas rnpu Bbi3oBe
return(a); JoyHKUMKM, a cTaTndeckas oauH pas.
} Ha skpaHe yBnaum
void main(void) X=1
{ X=1
int x;
x=calc();
cout<<"x="<<x<<endl;
x=calc();
cout<<"x="<<x<<endl;
cin>>Xx;



#include<iostream.h>

int calc()
{
o ABTOMaTUYecKas nepemeHHasd
static int a=0; .
. cOo3gaeTca Kaxabln pas npu Bbl3oBe
’ HKLUWUW, @ cTaTu4eckast oauH pas.
return(a); (pyHKU AR P
} Ha akpaHe yBuaum
4 main(void X=1
void main(void) X=2
{
int X;
x=calc();
cout<<"x="<<x<<endl;
x=calc();
cout<<"x="<<x<<endl;
cin>>Xx;



[InHamn4yeckmne maccuBbl

#include <iostream.h>

void inputarr(int *inarr, int n, char arrnamel])

{

Int I;

cout << "Input the " << n << " digits for array " <<
arrname << ":\n";

for (i=0; i<n; i++) cin >> *(inarr+i);

}



void outputarr(int *outarr, int n, char
arrnamel])

{

Int I;

for (i=0; i<n; i++)
cout << arrname << "[" << | << "]=" <<
*(outarr+i) << "\n";

J



void createoutarr(int arr1[], int arr2[], int
outarrf], int n)

{

Int I;

for (1=0; i<n; i1++) outarr[i] = arr1[i] - arr2[i];



void main()
{
int *x,*y,*z,*xy,*xz,*yz;
int Size;
cout<<"Enter size of array ";
cin>>Size;
X =new int[Size];
y =new int[Size];
Z =new int[Size];
Xy=new int[Size];
xz=new Iint[Size];

yz=new int[Size],



inputarr(x, Size, "x");
inputarr(y, Size, "y");
inputarr(z, Size, "z");

createoutarr(x, y, xy, Size);
createoutarr(x, z, xz, Size);
createoutarr(y, z, yz, Size),

outputarr(xy, Size, "xy");
outputarr(xz, Size, "xz");
outputarr(yz, Size, "yz");



OcBoboOXaeHne AnHaMmn4yeCckon

MNaMATHU
delete [] x;
delete [] v;
delete [] z;
delete [] xy;
delete [] xz;
delete [] yz;




[lepengadya MMeH PYHKLUUN B
KayecTBe napamMmeTpoB

DYHKUMIO MOXHO BbI3BaThb Yepes yKkasaTenb Ha Hee. [1ns
9TOro o0bABMAETCA YKasaTelb COOTBETCTBYIOLLEro TUna u
eMy C NOMOLLbIO onepauun B3ATUA agpeca
npucBanBaeTca agpec PyHKUNN:

void f(inta ){ /* ... */ }//lonpenenenne pyHKUnn

void (*pf)(int);//ykasatenb Ha QyHKLMIO

pf = &f;/* ykaszarenio npnuceanBaeTcs agpec pyHKUMK
(MOXXHO Hanucatb pf = f;) */

pf(10);/* dyHKuMA f Bbi3biBaeTcsA Yepes ykasartesb pf
(MoxHO Hanucatb (*pf)(10) ) */



#include <stdio.h>
#include <stdlib.n>
#include <string.h>
int f(int a ){ return a; }
int (*pf)(int);
int main(void)
{
pf = &f;
printf("%d\n",pf(10));
pf=f,
printf("%d\n",pf(10));
return O;

J

Ha akpaHe
10
10




#include <stdio.h>
#include <stdlib.h>
#include <string.h>

int f(int a ){ return a; }
int (*pf)(int);
void fun(int (*pf)(int) , int x)
{
printf("%d\n",pf(x));

}

int main(void)

{
pf = &f;
printf("%d\n",pf(10));
pf=f;
printf("%d\n",pf(10));
fun(f,20);

return 0;

}

Ha akpaHe
10
10
20




[TapameTpbl CO 3HAYEHNAMM NO
YMOJTHaHUIO

* YTOOBbI YyNPOCTUTL BbI3OB (DYHKLUMW, B €€
3arofioBke MOXHO yKa3aTb 3Ha4YeHUS
napamMeTpoB N0 YMOSYaHU0. 3TN NapamMmeTpbl
OOMKHbI ObITb NOCNEAHNUMMN B CNIUCKE U MOTYT
onycKaTbCA Npu BbI30BE PYHKLUNU

 intf(inta, intb = 0);

» void f1(int, int = 100, char* = 0);

* void err(int errValue = errno);//errno —
rmobarnbHasi nepeMeHHas

* f(100); f(a, 1);// BapmaHTbl Bbi3oBa PYyHKUUN f

« f1(a); f1(a, 10); f1(a, 10, "Vasia");// BapmnaHThbl
Bbl3oBa pyHKUNM 1

* f1(a,,"Vasia") // HeBepHO!



OyHkuma Cu/ C++ - gsort

//void gsort(void *base, size t nelem,
//size_t width, int (*fcmp)(const void *, const void *));

OnucaHne.

PyHKUMSA gsort BbIMNOTHAET anropnuTMm ObICTPON COPTUPOBKN, YTOOLI
OTCOPTUPOBATbL MaccuB N3 nelem 3f1eMeHTOB, KaXXabl 9NeMeHT pa3sMmepom
width 6anT. AprymeHT base aBnsieTcs ykasaTternem Ha 6a3y maccuea,
KOTOPbIW HY>XHO OTCOpTUpOBaTb. PyHKLMA qsort nepesanncbiBaeT 3TOT
MacCuB C OTCOPTMPOBAHHbLIMU 3fIEMEHTaMMN.

AprymeHT fcmp sBnsieTca ykasaTenem Ha yHKLMI0, NOCTaBISIEMYIO
nonb3oBaTeneM, Kotopas CpaBHMBAET [Ba 3NieMeHTa Maccmea u

BO3BpALLIAET 3Ha4YeHne, onpeaensioLlee nx oTHoLLEeHNe.

DyHKUMA gsort MOXET BbI3blBaTb npoueaypy fcmp oanH nnu

HEeCKONbKO pa3 B NpoLiecce COPTUPOBKM, Nepeaasasi Npu Kaxxaom Bbi30Be
yKasaTenu Ha gBa anemMeHTa maccuea. [poueaypa oomkHa cpaBHMBaTb
9NEeMEeHTbI, a 3aTeM BO3BpaLlaTb 04HO U3 Crieaylowmx 3Ha4YeHU:
3Ha4yeHue Ero cmbicn

MeHbLue 0 element 1 meHbLe element 2
0 element 1 paBeH element 2
oonbwe 0 element 1 6onbLe element 2



#include <stdio.h>
#include <stdlib.h>
#include <string.h>
int sort_function( const void *a, const void *b);

char list[5][4] = { "cat", "car", "cab", "cap", "can" };
int main(void)

{

int x;

gsort((void *)list, 5, sizeof(list[0]), sort_function);
for (x =0; X < 35; x++)

printf("%s\n", list[x]);
return O;

}

int sort_function( const void *a, const void *b)

{

return( strcmp((char *)a,(char *)b) );

}



MaccuB yKka3saTeneu Ha
byHKUUN
Maccue ykazaTteneun Ha
doyHKLUMKM onpegenaeTcs TOYHO
TakKkkKe, Kak U 00ObIYHbIN MACCUB —
C NMOMOLLbIO KBaApaTHbIX CKOOOK
NoCe MMEHMWN:

float (*menul4])(float, float);



#tdefine ERROR_DIV BY ZERO -2
#define EPSILON 6.666661f

float doSum{float a, float b) {
return a + b;
¥

float doSub{float a, float b) {
return a - b;
h

float doMul{float a, float b) {
return a * b;
¥

float doDiv({float a, float b) {
if (fabs(b) <= EPSILON) {
exit (ERROR_DIY BY ZERO);
¥

return a / b;



void main{) {
float (*menu[4])(float, float);

int op;

float a, b;
menu[8] = doSum;
menu[1] = doSub;
menu[2] = doMul;
menu[3] = doDiv;

printf{“enter a: ");
scanf("%f", &a);
printf{"enter b: ");
scanf("%f", &b);
printf("enter operation [& - add, 1 - sub, 2 - mul, 3 - div]");
scanf("%d", &op);
if (op >= 6 && op < 4) {
printf("%.6f", menu[op]{a, b));

¥
getch();



TOMHO TaKKe MOXHO BbiN0 CO34aTh MACCKME AMHAMIMNECKK

void main{) {
float (**menu)(float, float) = NULL;
int op;
float a, b;
menu = (float(**)(float, float)) malloc(4*sizeof(float(*)(float, float)));

menu[&] = doSum;
menu[1l] = doSub;
menu[2] = doMul;
menu[3] = doDiv;

printf{"enter a: ");
11 scanf("%f", &a);
12 printf(“"enter b: ");
13 scanf{"%f", &b);
printf{“enter operation [@ - add, 1 - sub, 2 - mul, 3 - div]");
15 scanf{"%d", &op);
16 if (op >= 8 && op < 4) {
printf{"%.6f", menu[op]{a, b));

free{menu) ;
getch();




YacTto ykasatenu Ha (pyHKUMIO CTAHOBATCA rpOMO3aKMMN. PaboTy ¢ HUMU
MO>XHO YMPOCTUTb, ECIIN BBECTU HOBbLIN TUN. [1peabliaywmn npumMep MOXHO
nepenncartb Tak

typedef float (*operation)(float, float);

void main{) {
operation *menu = NULL;

int op;

float a, b;

menu = (operation*) malloc{4*sizeof(operation));
menu[8] = doSum;

menu[1l] = doSub;

menu[2] = doMul;

menu[3] = doDiv;




EWE oaMH NpMMER: yHKUMA any BO3BPAWEET 1, ECNM B NEPEAAHHOM MACCHMBE COARMKMTCA XOTA Bbl OAMH 3NEMEHT, YAOBNETBOPAILWMIA YCNOBMID pred W
0 B NPOTMBHOM CNYyMaE.

#include <conio.h>
#include <stdio.h>

typedef int (*Predicat)(void*);

int isBetweenInt{void* a) {
return *({int*) a) > 18 && *({int*) a) < 12;
¥

int isBetweenDouble{void* a) {
return *({double*) a) > 18.6 &% *((double*) a) < 12.8;

int any{void* arr, unsigned num, size t size, Predicat pred) {

unsigned 1i;
char* ptr = (char¥*) arr;
for (1 =8; 1 < num; i++) {

if (pred(ptr + i*size)) {

return 1;

¥

¥

;; return 8;
Fa : }
25 | void main() {

int a[18] = {1, 1, 2, 2, 3, @, 1, 2, 1, 3};
double b[18] = {1, 2, 11, 2, 3, 4, 5, 6, 7, 18};

printf{"has "a' any value > 18 and < 122 %d\n", any(a, 18, sizeof(int), isBetweenInt));
printf("has 'b" any value > 18 and ¢ 122 %d", any(b, 18, sizeof({double), isBetweenDouble));

getch();



