1 3aunsgrue Ned

1.1 ®PyHKuuU

Ha npouwiom 3aHaTHM Hamu OblJ1 pacCMOTPEH MpUMep MPOCTOH MporpamMmbl Ha sisbike Cu.
Bhbis0 ckaszaHo, uTo nporpamma siBJIsIeTCsl COBOKYIMHOCTbIO (DYHKLME U T106a/bHBIX NTepEeMEHHBbIX.
Kpowme Toro, B mporpamme j0/KHA TPUCYTCTBOBATH (PYHKIIMS main, ¢ KOTOPOH HAUMHAETCS Bbi-
MOJIHEHHE MPOTPAMMBI.

Paccmotpum Gosiee moipo6HO crocoObl onpeaeseHnst HOBbIX (hYHKIMEH. 3ameuy, uTo B sI3bIKe
Cu HeT pasjiesieHds1 Ha Npoueaypbl U (DYHKLMH, BCIKUHA 0OBEKT, KOTOPbI MOXKET HUCIOJHSTHCS,
Ha3bIBaeTcsl QyHKIHEH.

[Tpocreifiliee onpenesnenue yHKIHHU B 00111€M BUIE BBITVISIIUT CJAEYIOLIUM 00pa3oM:

<result type> name (<params>) <compound-stmt>

JLn1st 0603HaueHHs1 TOrO, UTO PYHKLMSI HE BO3BPALLLAET 3HAUEHHS], HCIT0Jb3YeTCs K/I0UeBOe CJ10-
BO void. Hanpuwmep,

void f (void)
{
VA 4
}
B Tenax void-dyHKIHE MOXKET OTCYTCTBOBAThL OMepaTop return, TOrjaa BO3BpaT U3 GyHKIUH
NPOU30KUIET NOCJIe TOro, Kak OY/yT BbINOJIHEHbI BCe ornepatopsbl. JIn6o onepatop return Moxer
NPUCYTCTBOBATh, HO TOIJIA HE JIOJI?KEH COJIEP»KaTh BO3BpalllaeMoro BbipaxkeHus. Hanpumep,

void doprnt (int x)
{

if (!x) return;

printf ("ERROR: %d\n", x);
}

He void-dyHKIMH 10/KHBI 3aBeplIaThCst OrepaTopoM return cojepKallliM BbIpakeHue.
Ecau 8oL Ha kakoti-mo semke 3aboviau return, sam moxcem Ovimo 8o.0aHO npedynpexrcde-
HUe, a MoJcem u Hem, moeda 8 3mMom cayiae byoen 8038pau,eHo HeonpeodeiéHHoe 3Ha1e-
Hue.

OyHKIMA MOYKET BO3BpalllaTh 3HaUeHHsI TPOU3BOJIBHOTO THIA, Kpome maccusa. Jlonyctumbie
TUTbI Pe3yJibTaTa - 3TO lieJible ¥ BelLeCTBEHHbIE THIIbI, CTPYKTYphI (OyleM paccMaTpuBaTh), yKa-
3aTeJsid, epeurcJuMble THITbl — KpoMe MacchBa. Kak Mbl 103»Ke yBHIUM, MACCUBbBI BOOOIIIE SIBJIsI-
10TCSl «<HeOObIYHBIM» THITOM B CH.

Jlns o603HaueHust TOro, uto PyHKIMS HEe UMEeT HHKAKHUX apryMeHTOB, HCIOJIb3YeTCs TO XKe
camoe KJIlueBoe ¢JI0BO void, KOTOpoe 3amnnchiBaeTCsl BMECTO MapaMeTpoB gyHkimK. Hanpumep,

int f (void)
{
SroLs xS
}
AT1o yHKIMS, KOTopasi He UMeeT NapaMeTPOB U BO3BPAlIAET 11e/10€ 3HaUeHHe.
Obpamume sHumMaHue, 1Mo nYcmot cnucok napamempos (m. e. int f()) obosHaua-
em QYHKUUIO, HUCAO U MUN NAPAMENPOB8 KOMOPOL HeU3BECHIHbl. DTO HE UMEET CMbICJIa, €CJIU



Mbl pacCMaTpUBAEM TOJILKO OTpejiesieHnst (hyHKIMH, HO OUeHb 3aMeTHO, Koraa (PyHKIIUH, TaK 00b-
sIBJIEHHbIE, BbI3bIBAIOTCS. B 3TOM cJjlydae, KOMINUIATOP He OyJeT MPoBepsiTb COOTBETCTBUE KOJIH-
UyecTBa M TUMOB (haKTHUECKHUX MapaMeTPOB KOJMUECTBY U THUMAM (hopMasbHbIX napameTpoB. [1pu-
MEHSIIOTCS CrieliMasibHble paBuJ/ia NpUBEIeHUs TUIIOB. B 0/1HOM MecTe rnporpaMmbl Takasi (yHKLHS
MOXKeT ObITb BbI3BAHA, CKaXKeM, C IByMS1 LIeJIbIMH [TapaMeTpaMH, a B IPyroM MecTe — C TPeMsl Be-
111leCTBEHHbIMH. TaKoe UCTOJKOBAHUE MyCTOrO CMUCKA MapaMeTpoB oTndaercs ot sisbika Cu++, B
KOTOPOM 3T0 0003HauaeT pyHKIMIO 6e3 napameTpoB.

Onpenenenns: PyHKIMH B «CTAaPOM CTHJI€» Mbl BOOOIIE He Gy/IeM pacCMaTpPUBaTh.

Tunbl hopmasibHBIX TapamMeTpoB PyHKLMH 3a1aL0TCS1 CJEYIOLUM 00pa3oM:

(<typel> <parl>, <type2> <par2z2>, ..., <typen> <parn>)

NPUUYEM JUIA KaxXKJ0ro napameTpa Kaxkabli pas ykasbiBaetcs ero Ttuil. £ (int a,b) — Hemnpa-
BUJIbHAS! 3aIUCh.

Bce napamempol nepedaromes no anauveruro. Ilepenaun napameTpoB Mo CChlKe He cylile-
cTByeT. [1151 nostyuenust Hy>kHoro 3hexTa HCob3YI0TCs YKasaTeau. EouncmeaernHoe uckaoue-
HUe — MAacCUBbl, KOTOPbIE U 371€Ch BeyT ce6Hsi 0-IPYromy.

Dynkyuu He moeym boimov onpedeseHol 8BHympu opyeux pyukyui. ITosTomy nporpamMmma
Ha CH COCTOUT U3 "MJIOCKUX " (DYHKLMH U rJ106a/bHbIX TEpEMEHHbIX.

Bbi30B (hyHKLMH B TeJie Apyroi (PyHKUMH 3alIMChIBAETCS €CTECTBEHHBIM 00pa3oM:

<mMa> (<paxT. HDapamMeTpH>>)

Ecau y svi3oi8aemotl hyukyuu Hem napamempos, napa ckobok ece pagHo 0oaxcHa Obimo
ykazana. Ecan pyHkuus He void, noJyueHHOe 3HaUE€HHE MOXKET JaJibllie UCI0/Ib30BAThCS B Bbl-
paXKeHUH, HO MOJcen U UeHOPUPOB8amoCs. a ecu void, To MONbITKA UCM0Jb30BaTh 3HAUEHHE
(hyHKLHY OyJIeT CUNTAThCsl OLIMOKOH.

Korna B Tesie HeKOTOpo# (hyHKLIMH KOMIMJISITOP BCTpeyaeT KOHCTPYKLMIO name (<pars>), OH
CUMTAeT 3TO BbI3OBOM (DYHKIIMH (He Beeraa!). Bo3aMoxKHbI TpH ciiyyasi, B 3aBUCUMOCTH OT KOT'0, KaK
OblII0 paHee oIpejie/ieHO HMsl name.

1. Ecsnn name 6bl1a 06bsiBIeHa Kak (DYHKIMSA C SBHBIM CITUCKOM MTapaMETPOB, TO POBEPSIETCS
COOTBETCTBHE KOJIHUECTBA M THIOB (haKTHUECKHUX MTapaMeTPOB KOJIMUECTBY U TUIY hopMalib-
HbIX TapaMeTPOB, MPH HEOOXOAUMOCTH MPOU3BOANTCS NPUBEACHHE TUIOB. THI BO3Bpallae-
MOTro 3HauUeHHUs onpesie/éH caMoil (PyHKIMEN.

2. Ecsi name 6blia 00'bsiBJIeHa KaK (YHKLMS C HESIBHBIM (TTyCThIM ) CIIUCKOB MapaMeTPOB, HU-
Kakue MpOBEPKU TUIMOB (haKTHUECKUX TMapaMeTpPOB He MPOU3BOAATCS, J1€1aI0TCS CTaHIapT-
Hble TIPUBEJIEHHST TUITOB. THIT BO3BpalllaeMOro 3HAUEHHUSI ONIPEe/EH caMol (hyHKIHEH.

3. Ecnn name 8oobuje ne boira parouie 06va81eHa, IPENNONAraeTcs, yTo 3Ta QyHKIUS
MMeeT orpejieJieHHe int name (), TO eCTb BO3BpalllaeT TUN int, ¢ Heornpe/eEHHbIM
CTUCKOM napametpoB. Ecsiu BocieacTBUH QyHKIMs Oy1eT 06bsiBAEHA C TUIIOM int U sB-
HBIM CITUCKOM MapameTpPoOB, KOMIUJATOP MOXKET BbAATh NMpeaynpexiaeHue. Ecau ona Gyuet
o0bsIB/JIEHA He KakK int — ouunbKa.

B HoBoM cranpapte si3bika C99 ucnosib3oBaHue PyHKIMN €3 MpeiBapUTENLHOTO onpejie-
JICHUS1 3anpeLLeHo.

Cayuatii 3, pacCMOTpPEHHBIH Bblllle, CYUUTAETCS OUEHb MJIOXUM CTHJIEM POrpaMMUpoBaHusi. Mbl
Oynem roJarath, uTo (PyHKIHMS J0J/DKHA ObITh BCETa onucaHa mnepej eé WcrnoJb3oBaHdueM. Jlist
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cJ1ydasi peKypCHBHbIX (DYHKIMH, UJIH €CJTH 2KeJIaTeIbHO PA3MECTUTh (DYHKIMH B OTIPE/IeIEHHOM M0-
psinke B chailae, GyHKIMIO TIepes] UCIOJIb30BaHUEM He 00513aTe/IbHO MOJHOCTBIO OMPENEsiTh, T. €.
OMKCHIBATh €€ TeJI0, a IOCTATOUHO OnucaTh. [lJ1st 3Toro HykHO 3a/1aTh UM (PYHKIMH, OopMaJibHbIE
napameTpbl, BO3BpalllaeMoe 3HaueHue, a Te10 pyHKLMKU onycTutb. Hanpumep,

int gcd(int a, int b);

Onucanue pyHKUMH TaKxKe HasdbiBaeTcst npomomunom. [Tocse Takoro onucanus yHKIHIO MOXK-
HO MCIMOoJb30BaTh. VIMeHa opmasibHbIX MapaMeTpoB MOTYT ObITh 371€Ch OMYILEHbI, HJIH MOTYT He
COBMAjaTh ¢ UMeHaMH (pOpPMaJIbHbIX MAPAMETPOB B MECTE JIEHCTBUTENLHOTO OTpeaeseHnst PyHK-
IIMK — 3TO He UMeeT 3HaueHust. Hanpumep,

int gcd(int, int);

1.2 OnpeneneHue rao6adbHbIX MepeMeHHbIX

Ecau nepemeHHasi onucaHa BHe Tesla (PyHKLMM, 3Ta NepeMeHHast siJsieTcst roOaJjbHOH, TO
€CTb JIOCTYIHA U3 BCEX TOUEK POrpaMMbl, KOTOPbIE PaCcroJIoKeHbl HUzKe TOUKH OMpejiesIeH sl ITOH
nepeMeHHo#. [1o6asbHasi mepeMeHHast MOXKET MepPeKPbIBATHCS JIOKAJbHON MEPEMEHHON C TeM Ke
MUMEHEM.

[lepemeHHast B MOMEHT onpejie/ieHUsl MOxKeT ObITb HHULMAJW3UPOBAHA HAUAJIbHbIM 3HAUEHHEM.
Hanpuwmep,

int a = 10;
double b = 1.0, ¢ = 1.34e-4;

[lepemenHasi, onucaHHasi BHe Tesa (GYHKUMH MOXKeT ObITb MHHLMAIM3UPOBAHA TOJIbKO KOH-
CTAHTHBIM BbIPAXKEHUEM, TO €CTb BbIPAXKEHUEM, 3HAUCHUE KOTOPOT0 MOXKET ObITb BbIYHCJEHO HA
yTane KoMnuasiiuu. Takue nepeMeHHble MO yMOJIUAHUIO MOJydaloT 3HaueHre ) COOTBETCTBYIOLIETO
thna. bJsiouHble nepemMeHHble MOTYT HHULMAJIW3UPOBATLCS MPOU3BOJILHBIM BbIPaXKEHHEM, HO €C-
JIM TlepeMeHHast He Obljla HHUUMAJIM3UPOBAHA SIBHO, €€ Ha4aAbHOe 3HAUeHUe He OnpedeseHo.
Bulounas nepemeHHas CyllecTBYeT BCe BpeMsl, [0Ka BblNoJiHAeTCS 0J10K. Kak ToJIbKO yrpasJjieHne
nokuaaet OJI0K, MepeMEHHAsA YHUUTOXKAETCS U AMATh M0JL He€ 0CBOO0XK/1AeTCH.

int x(int a)

{
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int y = a + 2;
return g (y)
}

st 06bekToB 5i3bika CH IEHCTBYIOT MPaBUJa MepeKpbITHS UMEH, Korna UMsi, 00 bsiBJEHHOE B
CAMOM BJIO?KEHHOM OJIOKE OTHOCHTEJILHO TeKYLIeH TOUKH ONpe/ie/ieHns], epeKpblBaeT UMeHa, Ha-
xozsiimecs: B o6beMouux 6J10Kax uid riobasnbHble UMeHa. [Ipumep:

int x = 10;
int y ()
{
int x = 15;
printf ("%d\n", x);
{
int x = 20;
printf ("%d\n", x);



}
printf ("$d\n", x);
}

Ha onHOM 1 TOM 2Ke ypOBHE BJIO2KEHHOCTH He MOXKET ObITb OIPeJIe/IeHO ABYX 0ObEKTOB C OJIU-
HaKOBbIM UMeHeM. Bonpoc. J{onycTUMBI JIH CJle/lytolne ONpeaesIeHUs:

int a(int a) { ... }
int a() { int a; ... }
int a(int a) { int a; ... }

1.3 MaccuBbl

PaccMotpuM nepBbiii coctaBHOH THIT — MaccuB. OnpeaesieHre MPOCTEHIIEro 0JHOMEPHOTO
MacCHBa 3alMCbIBAeTCs CJEAYIOLUM 00pa3oM:

<TUn> <uMa> [ <UdMCJIO SJIEMEeHTOB> |

BbIpaxK€HHE B KBaJAPAaTHbLIX CKoOKax JIOJI2KHO ObITb KOHCTAHTHbIM, TO €CTb BbIYUCJIMMbIM ITPH KOM~-
MUJIAUWH [TPOTPaMMbl, TO €CTb HE UCITOJIb30BATL ITEPEMECHHBIX. B KBaApPaTHbIX cKoOKax YKa3bIBaA€T-
Cs1l YMCJI0 3JIEeMEHTOB B MaccuBe. Takoe orpene/ieHue OTBOJUT NMaMdAThb AJis1 MaCCUBa U3 3alaHHOI'O
yHucJa 3JIEMEHTOB 3a/laHHOI'O THI1a, HAIIPUMEP

double val[40];

OTBOJIUT NaMsiTh NoJ MaccuB U3 40 sjemeHTOB THIAa double.

JI71st JoCcTyna K MacCHBY HCIOJIb3YETCsl 3aMUCh BUJIA <1MS MaccuBa> [ <MHOeKC>], HHIeKC
MOXKeT ObITb TIPOU3BOJILHBIM BbIpaXKeHHeM. JaemeHmol maccusa sceeda Hymepytomes om 0 u
00 3HAUYeHUS, PABHOCO KOAUUECMBY 3reMmeHmos 8 maccuse murnyc 1. Takum obpazom, 3je-
MEHTbI OMTMCAHHOTO Bblllleé MACCHBA TIEPEUHCIISIIOTCS TaK:

val([0], wval[l], wval([2], ..., val[38], val[39].

OG6patute BHUMaHHUe, UTO BbLpascerue val [40] uHdekcupyem Inemerm, He NPUHAO0AeH a-
wui maccusy. DTo oueHb pacrnpocTpaHéHHas owubka. [1pu obpaujeruu K IremeLman maccu-
8a KOHMPOAb UHOCKCOB He NPOouU3B00UMCs, TO €CTb MOXKHO Hanucath, HarnpuMep, val [-5],
val[60]. KoMmnunsitop He 3aMeTUT HUKAKOH OLIMOKH, Ballla porpaMmma CKOMIUJIUPYETCS U NIPU
BBITNIOJIHEHUU OYyJIeT 1aBATh HEMPABUJIbHBINA Pe3yJbTar.

$13bik CH He UMeeT THMa AHana3oHa, Mo3ToOMy U nepenoAHeruss npu 8blNOAHEeHUL OnepayLl
C YenblMu YUCAAMU MONCE HE KOHMPOAPYIOMCAL.

PaccMoTpuM npumep — BbluMc/IeHHE Cpe/IHero apuMeTHUEeCKOro 3J1eMeHTOB MacCHBa.

double x[10];
double s = 0;

int i;

i = 0;

while (i < 10) {
s = s + x[1];
i =14+ 1;

}

s =s / 10;



10T CbpaI“MeHT COAEP2KHUT HECKOJILKO HU30ObITOUHbIX KOHCTDYKLLHI:I A3blKa:

1. Heyno6Hasi popma LMKIa while;
2. Tpu pasa nostopsitoiieecs uncyio 10;

3. HeynoOHasi 3anmucb BUga i = 1 + 1

1.4 Huka for

for (<init expr>; <test expr>; <incr expr>) <stmt>
B TOYHOCTH COBIIAJALT C

<init expr>;

while (<test expr>) {
<stmt>
<incr expr>;

}

KpOMe TOro, B LIMKJIe for KaxK/Ibli U3 TPEX 3/1eMEHTOB MOKeT ObITh onyllleH. Ecin onyuieHo <test
expr>, TO CYMTACTCS, UTO BMECTO HEro CTOUT YHUCJIO 1, TO eCTh UMK/ OYIeT BbINOJIHATCS BCeraa.
B s13bike Cu ks £or He HArpy»KeH JOMOJHUTEIbHBIMU CEMAHTHUECKUMH 0COOEHHOCTSMH, B OT-
Juune ot A3blka [lackasnb, HarnpuMep, 3aNpPeToM H3MEHSITh MePEeMEHHYI0 LMK/ BHYTPH LMKJIa, U
OJIHOKPATHbIM BBIYMCJICHHEM TPEIEJAbHOI0 3HAUCHHs, UM HEONpPeaeNEHHOCTbIO CUETUMKA LIMKJIA
10CJIe 3aBEPLLICHHS BbIIOJHEHUS LMK,

1.5 OnucaHue ULeJabIX KOHCTAHT

KoHcTaHThl HMetollMe 11es10e 3HaUeHHe OMUCHIBAIOTCS CJeIyIOLLUM 00pa3oM.
enum { <name> = <value> };
Hanpumep,

enum { N = 10 };

Ha camom nesie 3T0 — onpejiesieHne MepeuncJuMOro THIa, ColepKalllero eIMHCTBEHHYI0 KOH-
cTaHty N, umetoliyto aHauenue 10.

KoHcTaHTbl, 06bsiBIE€HHbIE TAKMUM 00pa30M, TOJUMHSIIOTCS TPaBUIaM BUAMMOCTH HAEHTH(DH-
KaTopoB si3bika CH.

1.6 CokpauéHHblie onepauuu
a = a <op> b

MO2KHO 3dME€HHUTb Ha
a <op>= b

Takue onepauuy NpUCBaMBaHKsl OMpeeJeHbl AUl BceX GUHAPHBLIX Onepalyii, KOTOpble Mbl pac-
cMmoTpesu: +, -, *, /, %.

MHKpeMeHTHbIE (J1eKPEeMEHTHbIE ) ONepaLty:

at+, ++a, a--, --a

YBEJMUMBAIOT (YMEHbILIAIOT) 3HaueHue nepeMeHHol Ha 1. OHU NpUMEHHMBbI TOJIBKO K MHTErpaJib-
HBIM [TE€PEMEHHBIM.



1.7 Tlepenauya MmaccuBOB B (DYyHKLIUU

[Ipu nepenaue napameTpoB B PyHKLMH U BO3BpaTe 3HAUeHUH U3 (DyHKLMH MacCHBbI BelyT cebsl
ocobeHHbIM 00pa3oM. Bo-1epBbIX, Kak yxKe OblJ10 CKa3aHO paHee, PYHKYLUL He MOKHCen 8ePHYMb
maccus. Bo-BTOpbIX, B OTJIHUKME OT BCEX PYTHX THIOB 513bIKA, MACCUBLL 8 hyHKYUU nepedaromcs
no ccolaKe. JTo 3aNUCIBACTCS CJELYIOLUM 00pa3oM, HarpuMep

double sum(double al])

OG6paTuTe BHUMaHHe, UTO 8bLpaicerue 8 keaopammolx ckookax onyujero. Ha camom nesie, Tam
MOXKET CTOSITb MPOU3BOJILHOE BbiIpaxKeHHe (KOHCTAHTHOE), HO OHO HUYero He OyJeT 3HAuWTh. B
J0OOM ciiyuae 8 hyHKyuo moxcen dolme nepedamn maccus npous8oibHol 0aursl. Hukakoil
HEesA8HOU UHGOPMALLUL O MOM, CKOALKO IAeMEeHMO8 coOepacum maccus, He nepedaémes. Ec-
JIK BaM Hy>KHa Takasi UH(hOpMallysi, Bbl JIOJIXKHbI BBECTH OT/IEIbHbBIH TapameTp.

double average (int n, double al[])

{
int i;
double s = 0;

for (1 = 0; 1 <
[

return s / n;

1.8 ¥YnpaxHeHus

1. Hanucarb pekypcuBHyto hyHKIHIO BbluncaeHHs unces PuboHauuw.

2. Hanucarb ¢yHKLHIO, KOTOpAst MOJCUMTLIBAET YACTOThI pacrpe/esieHusl CHMBOJIOB BO BXOJ1-
HOM IOTOKE.



