Pebanka C.A. SASEHKM M METONH NPOIPaAMMUPOBAHUA

Nekuusna

CTpyKTypbI B AA3blke C++

[Mporpamma Ha sizeike C (1 C++) mpu 00pabOTKE CIOXKHBIX AaHHBIX HCIOJB3YET Pa3IHuHbIC
arperupoBaHHbIC THUIIHI TaHHBIX, HATIPUMEP MACCHUBBHI.

st oObeAMHEHUST Pa3HOPOJHBIX JaHHBIX 0A30BBIX THUIIOB B €IUHYIO NEPEMEHHYIO HCIIOJIb3YIOT
cTpyKTypbl. DakTHUeCKH KaXKiash CTPYKTypa 3TO HOBBIM THM, KOTOpBIH He omucaH B s3bike C (u C++).
Jlns omucaHus HOBOW CTPYKTYpPhI MCIOJB3YIOT OMHCaHWE IalbioHa CTpyKTyphl. Omnmcanue mrabioHa
BBITOJIHSIETCS 110 CIIEAYIOIIEMY IPaBUITY:

struct <umsa mabmona> {

ol wmal;
Tun? wmMa2;

TN mmaN;
}:
Hms wabnona sBIsSETCS CTAaHAAPTHBIM UISHTU(GUKATOPOM U B JaTbHEHIIIEM MOXKET MCTIOIb30BAThCS MIPU
OTMCAHUH MEPEMEHHBIX MPOTPaMMBbI THIIA 3TON CTPYKTYpHI. [lepeMeHHbIe COCTABISIONINE ITOT IA0IOH
Ha3bIBAIOTCS HOJIAMU.
ITpumep.
struct man {
int weight;
int high, chest, waist, hip;

double pay;
}:

void main

man ivan, peter;

y

31ech HOBBIHM IIA0JIOH CTPYKTYPHI man, a YK€ B MPOrpaMMe HCIIOJIB3YeTCs 3TOT IIA0JIOH AJIS OTHCAHUS
MEPEeMEHHBIX TUNA CTPyKTypa ivan, peter. K momsM mepeMeHHOW THUIa CTPYKTYphI OOpaIlcHHE
OCYIIECTBIISICTCS YKa3aHUEM HMMEHHM IMEPEMEHHOW M HMMEHH IMO0Jsl, OTACICHHOTO TOYKOM, HampuMmep:
ivan.high = 170; peter.hip = 90;.

[ToMUMO mEpeMEHHBIX TUIA CTPYKTYPHI B IPOTPAMME MOTYT UCIOJIb30BATHCS M YKa3aTENN Ha THUI
CTpyKTypa. B 3TOM ciyuae mose ot ykaszatens otnaensiercss mapoi ‘->’. Kpome 3T0ro MoXHO BBIIETATH
JUHAMUYECKYIO TaMATh MO TAKYI0 IEPEMEHHYIO I MacCHB.

ITpumep.
void main

man *gala, *people;

gala = new man;

gala->weight = 50;

people = new man [21];

for (int 1 = 0; 1 < 21; i++)
people [i]->pay = 120;

delete gala;
delete people;

}

Kak u nns nmepeMeHHBIX ApYrux THUIIOB JUIsl CTPYKTYp MOKHO ONMCHIBaTH MaccuBbl. [lojem
CTPYKTYpPBHI MOKET OBITh IEpEMEHHas JTF000T0 THIIA WM yKa3aTellb, MACCUB MJIH CTPYKTYpa.

OnHOBpPEMEHHO TpU ONMUCAHMM INAOJOHA MOXHO ONHUCHIBATH U INEepeMeHHble. B 3ToM ciyuyae
ONMCAHUE BBIMTIAAUT KaK
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struct <umsa mabmona> {
ol wmal;
Tun? wmMaZ2;

TN mmaN;
} <cnmcox mmeH nepemMeHHEIX>;

Crnucok MMeH TpeacTaBisieT co00i MMeHa, paslesieHHbIe 3amsaToi. Kak u mepeMeHHble ApYrux
TUIIOB, TaK U TIEPEMEHHBIEC TUIIA CTPYKTYpa MOTYT ObITh HHUIIMATU3UPOBAHBI IIPH OMUCAHUU.

void main

man funt = {65, 175, 90, 60, 90, 120%};

}

[ToMrMO OOBIYHBIX CTPYKTYp €CTh JiBa CICIHAIM3UPOBAHHBIX BUA CTPYKTYp: OOBCIUHCHUE U
OUTOBAA.

Moanporpammel

[Tpu pa3zpaboTke MPOCTHIX MPOrpPaMM TEKCT MPOTPAMMBI BBICTYIIAET KaK €IMHOE LIEI0e, OTIepaTop
CIIelyeT OIEepaTopoM, CTpOKa cienyeT 3a cTpokod. Ho mpu yclio)KHEHHHM ajaroputMa pelieHus ero
NPUXOAUTCA pa30uBaTh Ha OosblIMe Joruueckue 0J0ku. B yacTHOCTH, HAa OJOKHM UCHOIb3yeMbIE YacTo,
UCIOJIb3yeMbIe IOBTOPHO. B 3THX ciayuasx nmpuberaroT Kk pa30MEeHHI0 IPOrpaMMbl Ha MOANPOTPaMMBI.

B Teopum S3bIKOB NPOTrpaMMUPOBAHUS PA3IUYAIOT JBa TUMNA TOANPOTPAMM: Hpoyeoypvl |

GdyHryuu.
B omimume o apyrux s3pikoB mporpammupoBanus, B s3bike C (1 C++) mcmosib3yercss TOJIBKO
OJIMH THIl TOANPOrpaMM — @YHKYus, TO €CTh MOANPOrpaMMa, KOTOPOH Yepe3 ee¢ mMmapaMeTpsbl

MEPEAI0TCsl HEKOTOPBIC 3HAYCHHS M KOTOpas BO3BpAIllaeT Pe3yJIbTaThl CBOECH PabOThI uepe3 3HAUCHUC
GbyHKIUH (TO ecTh, uepe3 uMs (YHKIIMHU) U CICIIMATBHO BBIICICHHBIC JJIs 3TOH 1EIH MapaMeTphl.
DyHKIUS ONMUCBIBACTCS 3d20I086KOM U MeNoM. 3a201080K CONICPIKUT:
® ums pyukyuu,;
® mun BO3BPAIaEMOTO PE3yJIbTaTa,;
® munvl U UMEHA (HOPMATLHLIX NApamMempos, 3aKIIOUCHHBIE B KPYIJIbIe CKOOKM M pa3JielICHHBIC
3aISAThIMU.

Tenom QyHKIMM SBISIETCA COCTaBHOW omepaTop, OOBEAMHSIOUIMH onucanue 6HympeHHUxX
nepemenHvlx GyHKIMH (WU 10KAIbHbIE NepeMelHble) W OTIePaTophl, pean3yrolne GyHKIUIO:

<TUn pesynabTara> <uMHa @yHKuMM>(<chCOK dopMaJibHEIX napameTpOB>)

{

<Tteyio byHKUUM>
}
ITpumep.
double linefunc (double x, double a, double b)

return (a*x + b);
}
B nanHoM mpumepe pe3yabTaT BBIYMCICHHUS 3HAUCHUS JTUHEHHON (YHKIIMHM BO3BPAIIAETCS 4yepe3 UMs
¢ynkun. To ecTh B mporpamMme Takasi (yHKIUSI MOXKET UCIOIB30BaThCs CIEIYIOIIUM 00pa3oMm:

double z = 15.2 + linefunc (2.3, 4.5, 6.7);

Jlpyroii mpumep ONUCAHHS U KCIOJB30BaHUS (QYHKIMH BBHIYMCIICHUS IIEJIOYMCIICHHON CTEICHHU IEJIOT0
qucia.
ITpumep.
int pow (int x, int n)
{ /* Bosepamaer crenenr N > 0 uumcna X */
int i, p;
p = 1:
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for (i = 1; 1 <= n; i++)
P=p*x;
return p;

}
main O
int i;
for (i = 0; 1 < 10; i++)
cout << I << “ 7 << pow (2, 1) << “ 7 << pow (-3, 1);
}

dakTuyeckue napaMeTpsl, yka3blBaeMble MPU BbI30BE (YHKIIUH, MOTYT 33JaBaThbCsi KOHCTAHTOM,
KOHCTAHTHBIM BBIPQ)KCHUEM, TIEPEMEHHOM MM BBIPAYKEHHEM.

Jnst 06paboTku popMaIbHBIX TAPaMETPOB MOTYT MOTPEOOBATHCS AOMOJHUTEIbHBIE TIEPEMEHHBIE,
HarpuMep, JUIsl OpraHM3alyy [UKIIA, [0ICYeTa MPOMEXYTOYHOTO pe3ylbTaTa U T.1. Takue nepeMeHHbIe
Ha3bIBAIOTCS JIOKAIbHLIMU NEpeMEeHHbIMU, U OTIUCHIBAIOTCA B Tesle (PYHKLIMU MO0 Mepe HeoOxoaumocTH. B
JAaHHOM TIpUMepE 3TO MEepeMEHHas 1IeJI0To THIIA 1.

Omnucanne (GPyHKIUU MOXKET CleloBaTh 3a (yHKIMEH main() WM HaXOIUTHCS BOOOIIE B APYroM
¢aiine ¢ UCXOAHBIM TEKCTOM HIIA B OMOIHUOTEKE.

Jlnst TOro 4ToOBl KOMIHMJISTOP MOT BBIOJHUTB 1POGEPKY COOTBETCTBHS Munog TMeperiaBaeMbIX
apryMeHToOB munam (HOpMaJbHBIX MapaMETPOB B ONpeACTIeHUM (PYHKIMH, 0 BbI30Ba (YHKIUH HYKHO
MIOMECTUTH 00bA6IeHUe VI npomomun (pyHKINH.

IIpasuno. Tlpexne yeM ¢(yHKuus OyzneT BbI3BaHAa B MpPOrpaMMe, ONMCAHHE €€ 3aroJIOBKa JIOJDKHO OBITh
M3BECTHO KOMIUIATOPY. TO ecTh onucanue GYHKIUH WU €€ npomomun JOJKHBI OBITH HPUBEICHBI
BBIILIC MJIM BXOJUTH B COCTaB 3d2010804HbIX (hailnog, TOIKIIOYAEMBIX K IPOTrpaMMe.

Ilpomomun yHKUIMKM UMeeT Takoil ke (opmar, uyTo U ompexaereHUue (QYHKIUH C TaKOW JIMIIb

k6.7

pasHUIIeH, 4YTO OH HE UMEET Teja (PyHKIMH, a 3aroJIOBOK (DYHKIIUU KOHYAETCs 3HAKOM “;

Onpeodenenue. Ilpomomun (GyHKIUU 3TO 3a2071080K (YHKLUH, 3aBEPUIAIOIIUICS CHUMBOJIOM TOYKa C

3arsITon ;.

IIpomomun GyHkuuyM 3amaet ums QYHKUUM, munsl ¥ wucio (POPMAILHBIX MapaMeTpOB, mun
B03BpaL[IaeMOFO 3HAQUYCHHUA U Kjlacc namsamu. (DOpMaHBHBIe HapaMeTpLI B HpOTOTI/IHG MOFyT HNMCTH
HMCHA, HO 3TH MMCHA KOMIIMWJIATOP HC HUCIIOJIb3YCT. HO3TOMY B IPpOTOTUIIC UMerHa ICPEMCHHBIX MOJHCHO
He nucams.

ITpumep.
double linefunc (); // npororun byHkuuM 6e3 BXONHHX NapaMeTpOB

double linefunc (double, double, double); // npororun dyukumMu c Tpems
double linefunc (double x, double a, double b); // Bxomuemy napamerpammn

37ech ABa MOCIEAHUX POTOTUIIA COBEPIIEHHO YKBUBAJICHTHBI.
Hcnonp3yemble B Iporpamme B oreparope #include 3arosioBouHble (aifabl Kak pa3 U couepxar
ONMCaHUs CTAaHAAPTHHIX QYHKLUH, HarlpuMep, PyHKINU BBOAAa—BBIBOA MM IOTOKOBOT'O BBOJIa—BHIBOJIA.
Komnunsarop wucnonssyer npomomun (GYHKUMU A CPAaBHEHUS MUNo8  Dakmuueckux
napamempog Npy BbI30BE PYHKLUU C Munamu QopmaibHulx Napamempos.

IIpumeyanue. Ecnu obvsgrenue GpyHKUUM He 3a0ano, TO TO yMOIYaHHIO, CTPOMTCS MPOTOTHII Ha
OCHOBaHWUM HH(OpPMALUU B3ATOW U3 nepeoco 6vizosa QGyHKIMH. OJHAKO TAKOW MPOTOTHII MOXKET
HEKOPPEKTHO  TPEJCTABISATh MOCICAYIONUI  BBI30B WM  ompeneieHue ¢GyHkiuuu. [loatomy
pexomenoyemces 8ce20a 3adaéamv NMPOTOTHUITBI PYHKIHH UIH 0OBSBIATH MX IO IIEPBOTO BHI30BA.

Jns peanuzanmu noamnporpamm obmero Buga (npouenyp) B sizbike C (1 C++) mcnomib3yroTes
GyHKUMU, He 6038pawjarowue 3Havenue. B Tone ompeneneHus THMA pe3ylbTara TaKUX (yHKIHHA
HEOOXOMMO MHUCaTh KIFYEBOE CJIOBO VOid, yKas3bIBarolee, 4To (yHKIMsS HE BO3BpallaeT 3HaYCHUE. A
BBIXOJ] U3 TAKOM MOJIPOrPaMMBI OCYIIECTBISIETCS ONEPAaTOpoOM return 0e3 mapaMeTpoB.
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IIpedynpesicoenue. Ecnmu GyHKIHS 00vs6eHa co cneyugukamopom THIA BO3BpPAIIaeMOT0 3HAYEHUS, a
(bakTHUECKN 3HAUCHHE He Bo36pawjaemcs, TIOBEJICHHE BhI3bIBaOLIEH (yHKIMKM TOCiae BO3BpaTa
YIIpaBJICHUS U3 TaKOW (PYHKLUHU, MOXKET OBITh HeNnpeoCKa3yemMblM.

Criucok (opMaNbHBIX MMAapaMeTPOB MOXKET ObITh MYCTHIM M OINHUCHIBATHCS KIIOYEBBIM CIIOBOM
void (OTcyTCTBHE mHapaMeTpoB), a MOJKET 3aKaHYMBAThCS W MHOTOTOYHEM (Tumr mMs, ...). OTO
O3HAUaeT, 4YTO YHCJIO apryMEHTOB (YHKIMH NepeMeHHO. OHAKO MpeAaronaraeTcs, Yo (pyHKIUsS UMEeT,
1o KpaiHeil Mepe, CTOJBKO apryMEHTOB, CKOJBKO (hOpPMabHBIX MapaMeTpoB 3a7aHO Mepen MmociaeaHei
samsiToi. Eciiu mepenaHo Oonbllie 3HAYEHWM, YeM YKa3aHO N0 IMOCJIEeNHEH 3amsToil, TO HaJl TaKHUMH
apryMEeHTaMd He NPOM3BOAMUTCS KOHTPOJb THUIOB M OOpabOTKa MX B MOANPOTPaMME BBIIOJIHACTCS
crienu(UIHBIM 00pa3oM.

IIpasuno. Tlpu BeI30BE GYHKIIMH HEOOXOAUMO COOIIFOIATh TOPSIOK U COOTBETCTBUE TUIOB (HOPMAITLHBIX
napaMeTpoB U (aktuyeckux. Eciu tun GpopmanbHOro mapamerpa He ykasaH, TO M0 yMoJ4aHuio — int.

ITpu paspaborke mnporpamm (yHKIHIO HEOOXOJUMO paccMaTpHUBaTh KaK CAMOCTOSTEIbHBIN
3aKOHYEHHBIH (parMeHT mporpaMMbl, NpPEAHA3HAYEHHBIA I PpEHICHUS HEKOTOPOH HeOOIbIIoH
nojA3a1a4yM.

MNMepepaya napameTpoB

Kak mpaBuito, B si3pIKaX IpOrpaMMHUPOBAHUS HCIIONB3YIOT JIBA MEXaHU3Ma Mepejady mapaMeTpoB:
NO 3HAYEHUI0 U NO CCHLIKE.

[Tpu mepenade mapamerpa no 3HaueHur0 APrTyMEHTOM MOXET OBbITh MPOHM3BOJILHOE 8blpadiceHue,
3HAa4YEeHHE KOTOPOTO MepeaaeTcsi B MOAIPOTpaMMy.

[Ipu mepemadye mapamerpa 1o ccblike apryMEHTOM MOXET OBITh TOJIBKO nepemenHas (MpocTtas
WU CTPYKTypUpOBaHHas1). B aTOM cityyae B moanmporpaMmy nepefaeTcs He 3HaueHue TIEPEMEHHOH, a ee
aopec, Iist TOTO, 4TOOBI 1O HEMY MOTJO OBITh 3aHECEHO HOBOE 3HAYCHHE MEpelaBacMOW B KauecTBe
rapameTrpa IepeMEeHHOM.

B s3bike C (u C++) Bce aprymeHTHhl nepeaatorcs no snauvenuro. Ho cunrtakcuc sizbika C (u C++)
MO3BOJIACT OINHUCATh W UCIOJb30BATh MOANPOrpaMMy C MapaMeTpamH, Kak Obl IepenaBaeMbIX ‘IO
CCBUIKE .

Jns opraHM3anMu Tepefadyd apryMeHTa 1o CCbliKe, B 3aroJOBKE IOANPOTPAMMBI  TaKOM
(dopManbHBI MapaMeTp ONMUCHIBACTCS C HUCIOJIB30BAaHUEM OIEpalluy IMOJIydeHHs ajapeca oObekra ‘&’.
Torma mpu BbI30BE TaKOH MOANPOrpaMMBI B MOANPOTpPaMMy IIepelacTcs HE 3HaueHHe, a aJpec
TpeOyemoli mepeMmeHHO#l. B Tenme Takoil ¢yHKUMH 3TOMY (QOpMaTbHOMY Mapamerpy IOJKHO OBITH
NpUuceoeHo 3HaveHnue XOTs Obl OAMH pa3. DTO 3HaueHHE U OyIeT BO3BPAILCHO MOANPOrpaMMOil uepes
3TOT (OpMaNIbHBIN TapaMeTp.

ITpumep.
#include <iostream.h>

void subproc (double a, double b, double &c)
{
C = a+ b; // Boumcienre BEPAXESHMA;
// pesynbTaT BEepHYTH uYepes (QOpPMasbHEIL napaMeTrp "CT
return;

}

void main ()

cout << "'Start:''<< endl;
double x = 5.0, y = 1.0, z;

subproc (X, Yy, 2);

<< X <<

cout << "'WMcxozmHule:
cout << "PesymabTar =
} // end of program

<< y << endl;
<< z << endl;

Heo0xoiuMo TOMHHUTB, YTO MpHU BbI30BE (YHKIMH B KadecTBE (DaKTHUECKOTO Iapamerpa,
3a7]aBaeéMOT0 Ha MO3ULMHU (HOPMaIbHOIO TMapaMeTrpa ‘MO CChUIKE’, MOXET HCIIOIb30BAThCA MOIbKO
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nepemennat. BC,Z[B 3A€Ch KOMITUJIATOP AOJDKCH MOACTAaBUTL aApeC, MO KOTOPOMY MOIKHO YKJIAaJAbIBATbhb
3HAYCHUE, HO HU KOHCTaHTa, HU BBIPAKCHUC NPHUHATH 3HAUCHUC HAa COXPAHCHHUC HC MOIKCT. B JaHHOM
pUMepe BbI30B (YHKIIUU MOXHO BBITIOJHUTH TaK:

subproc (6.0, 1.0, z2);

[Tomumo omepainuu MOMYYeHHs] aJpeca MOKHO (OpPMATbHBIA IMapamMeTp OMUCHIBATh M Kak
ykazatelnb. [Ipu 3TOM HECKOJIbKO M3MEHseTCsl paboTa ¢ MaHHBIM apryMEHTOM B CaMOM MOJIpOTrpaMMe:
HE0OX0IMMO TapaMeTp OMUCaTh KaK yKa3aTelb U UCIIOJIb30BaTh, IPH JIOCTYIIE K HEMY, ONlEpaIliK PaOOTHI
C yKa3aTeJsIMH, 4TO, ECTECTBEHHO, HEMHOTI'O YCIOXHSAET TEKCT.

ITpumep.
#include <iostream.h>
void subproc2 (double a, double b, double *c)

// c = a+ b; HEMpaBUJIbHOE MCIOJb30BaHUe napamerpa " C-
// b = 2 * C; HenpaBMIILHOE MCINOJb30BaHuMe napamerpa " C"
*c = a + b; // Buuncnenue BHpaxeHUs;
// pesynbTaT BEepHYThL uepes GopMasibHENI napamerp | C”
return;

}

void main

cout << "'Start:"<< endl;
double x = 5.0, y = 1.0, z;

subproc2 (x, y, &z);

cout << "Ucxomuee: " << X << << y << endl;
cout << "PesympTar = " << z << endl;
} // end of program

BrinosnHenue BbI30Ba (PYHKIMU OCYLIECTBISETCS B CIEAYIOIIEM TOPSIKE:

1) BHIUMCHAIOTCS  BBIPOKEHHS BXOZSIIME B CIHCOK BBIPQXCHUH (DakTHUECKHX MapameTpoB;
CPAaBHUBAIOTCSI THIIBI PE3YJIbTATOB BBIYUCICHHBIX BBIPAKEHHH C TUIOM COOTBETCTBYIOLIUM
¢dbopManbHBIM TIapaMeTpaM, W €CIM HET COBMAJACHMS, TO IPOU3BOJIUTCS MpeoOpa3oBaHUE THUIIOB
(mIpoBepsIeTCs CTOJIBKO apryMEHTOB, CKOJIBKO 33aHO).

2) 3aMeHSIOTCs (pOpMalbHBIC TTapaMeTpPhl Ha (PAKTUUECKHE;

3) mepenaeTcs ynpaBiieHHE Ha MEPBBIi OTIepaTop TejIa MPOLEAypH;

4) MpOU3BOJMTCS BBIYMCICHHE M BO3BpAT IO OMNEpaTtopy return; €ciM €ro HEeT, TO BBIYHCICHUS
MPOU3BOJIATCA 710 TIOCTIEIHETO ONEepaTopa U BO3BpAIlaeMOe 3HAaUEHUE HE OTPE/IEIICHO.

IIpeoynpesicoenue. 1lpn HanucaHuM Tesa QYHKIMH KelaTeIbHO BCErla yKa3blBaTh Oleparop return, a
HE HaJeSAThCA HAa KOMITUIISATOP.

PYyHKLUM 0OpaboTKM MaccuBOB

@OyHKIIMM MOTYT 00pabaThIBaTh HE TOJIBKO MPOCTHIC IIEPEMEHHBIE, HO U MaCCHUBHI M CTPYKTYpHL. B
npocreiimem ciiydae (YHKIHMS MOXKET pa3paldaTbIBaTbesi it 00paOOTKM MaccuBa (WJIM JBYMEPHOTO)
(bUKCMpPOBAaHHOTO pa3mepa.

ITpumep.
void print_m34 (int m[3]1[4]D)
{int i, j;
for (i = 0; i < 3; i++)
{
for G = 0; j < 4; j++)
printf C'%d ", m [1101);
printf ('\n"");
return;
}
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Taxast pyHkums OyneT BHIBOAUTH HA SKPaH TOJIBKO IEJIOUHCICHHBIE MAaTPUIIBI pa3mepa 3x4.

[Tpu pa3zpaboTke (HPyHKLIUN €CTECTBEHHO JOOMBAThCS OIpeesieHHON yHHUBepcanbHOCTH. [ToaTomy
¢byHKIIMM 00pabOTKM OJHOMEPHBIX MAaCCHUBOB, KaK IPaBUJIO, OIMHUCHIBAIOT Ha 00pabOTKy MacCHBOB
NPOU3BOJBHON JIMHBI. Torja B KadecTBe AOMOJHUTENBHOTO (hopManbHOro mapamerpa HEOOXOAUMO
yKa3aTh LENOYMCICHHYI0 TNPOCTYIO IMEPEMEHHYIO, uepe3 KOTOpylo OyleT 3aaaBaThCsl pa3Mep 3TOTO
MaccuBa (Tak Kak Mo-IpyromMy pasmep 3TOro MaccuBa y3HATh HEJb35).

ITpumep.
double summ (double m[], int n)

{double s;
s = 0;

return s;

}

3aros0BOK 3TOM (PYHKIIMM MOKHO ONHUCATh U KAK:
double summ (double *m, int n)

Teno GyHKIMH TPH 3TOM OyZIET TOYHO TAKHM Ke.

Taxast ¢pyHKIMS OyIeT CyMMHUPOBAaTh MAacCHB JIIOOOW JUIMHBI, HO TOJBKO € 3yieMeHTamMu double.
[Ipu sToM B KauecTBe (HaKTHUECKOTO IMapaMeTpa MOXKHO YyKas3bIBaTh KaK MMl MaccHBa TaK W aJpec
Jr000TO €ro SJIEMEHTA; JJIMHA MOXKET YKa3bIBaThCSl KaK BCEIO MAacCHBa TaK W MeHbInas (HO HUKaK HE
Oonplllasi; ©HAUEe pe3ylbTaT HempeackasyeMm). Hampumep, ¢ momorpio npeabiaymeil GpyHKIu MOKHO
HATH CyMMYy, KaK BCET0 MacCUBa, TaK U €ro 4acTH.
ITpumep.

void main (void)

{double a [100];

double sl1, s2, s3, s4, s5;

/* HeoBXOomVMO MNPOVHUIMAIU3MPOBATE Maccus */

sl = summ (a, 100); // cymma BCEro maccusa
s2 = summ (&a[0], 100); // Toxe camoe
s3 = summ (&a[11l], 33); // cymmva uvacTu Maccusa
s4 = summ (&a[0], 20) + summ (&a[20], 80); // cyvma BCero MaccuBa YacCTAMU
s5 = summ (a, 20) + summ (&a[20], 80); // Toxe cawmoe
cout << sl << *
<< 82 << o«
<< 83 <<
<< 84 << ¢
<< s5 << endl;
}

Takas (yHKOHSI MOXET 00pabaThiBaTh, KaK M CTATUYECKH OMHMCAHHBIM MacCHB, TaK U MAaCCHUB MaMSTh
KOTOPOMY BBIJIEIISIACH JTUHAMHUYECKHU.

PYyHKLUM 0OpaboTKM ABYMEPHbIX MacCUBOB

Tak kak B C (u C++) 3jeMeHTBI MaTPUIIbl PACIIOJIATAIOTCS 10 CTPOKAM, TepBasi pa3MEPHOCTh HE
MMEET OTHOLIEHMS K 3aJadye OTBICKAHMSA IIOJIOKEHUSI DJIEMEHTOB. Tak Kak CTPOKHM MAaTpHUILIbI
pa3MenIaroTcs B OINEPATHBHOW MaMSATH TOCIEAOBAaTEIbHO APYr 3a JPyroM, TO W oOpamarhcs K
BJIEMEHTAM MaTpPHULbl MOXKHO KaK K 3JIEMEHTaM OJHOMEPHOTO MacCHBa; HAJO JIMIUb YYUTHIBATH, YTO 3TOT
MAaCCUB HApe3aH Ha MOPLUU Pa3MEPOM, COBIAJAIIMM C JUIMHHOM CTPOKH Martpulbl. [loatomy mpu
onucaHuu (YHKIIUU TEPBBIA pa3mep (KOJIMYECTBO CTPOK) MOYKHO IMEpeaBaTh yepe3 MOMOTHUTEIbHBIN
napameTp, 4ToObl 3HATh, @ CKOJIBKO e TaM CTPOK.
ITpumep.
void print_mN4 (int m[][4], int dim)
{int i, j;
for (i = 0; 1 < dim; i++)
for ( = 0; J < 4; j++)
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printf C'%d ", m [1101);
printf ('\n");

return;

}

Takast pyHKIMS MOKET KOPPEKTHO IeuaTarhb Jr00yi0 MaTpUILy, €CIIH JUIMHA €€ CTPOKHU paBHa 4.

CrnoxHbli ciayuall BO3HHKaeT, korga TpeOyercs (yHKuuMa Uit OOpabOTKM  MaTpHUIlbI
MPOU3BOJIBHOTO pa3Mmepa. KoHeuHO, MOXKeT MoKa3aThCsl YTO JIOCTaTOYHO MEpeAaBaTh 00e pa3MEepHOCTH.
Ho omucatp 3arojloBOK 1o aHAJIOTUU C OJJHOMEPHBIM MacCUBOM HE MOJTy4aeTCsl:

void print_mNM (int m[1[]1, int diml, int dim2) — 3anpemnecHHas KOHCTPYKLHS.

[TpocToli BBIXOA WJIM HCIIOJIB30BATh MATPHUIBL, MAaMATh KOTOPHIM BBIJIECNIAETCS IWHAMHYECKH, WIIU
ONMHUCHIBaTh (PYHKLHIO IO 00pabOTKE OJHOMEPHOTO MacCHBa, HO YUYHMTBHIBAIOILErO, YTO OH COCTOUT U3
MOPIUI pa3MepoOM C JUTHHY CTPOKH.
ITpumep.

#include <iostream.h>

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

void print_mNM (int **m, int diml, int dim2)
{int 1, j;
for (i = 0; i < diml; i++)
for ( = 0; j < dim2; j++)
printf ("%d ", m [1101);
printf ('\n"");

return;

}

const nRow = 3, nCol = 2;

void main (void)
{clrscr ;
int **a;
a = new int* [nRow];
for (int 1 = 0; 1 < nRow; i++)
{a[i] = new int [nCol];
for (int j = 0; j < nCol; j++)
a[i1ld] = sopaxenne;

print_mNM (a, nRow, nCol);

for (i = 0; i < nRow; i++)
delete[] a[i];
delete[] a;

OTOT HpUMeEp MOKa3bIBAET, KaK MOKHO 00padaThIiBaTh AMHAMUYECKU CO3aBAEMYI0 MATPHILY, HCIIOJIb3Ys

byHKIHIO.

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

void print_mNM (int *m, int diml, int dim2)
{int i, j;
for (i = 0; i < diml; i++)
for ( = 0; j < dim2; j++)
printf ("%d ", m [I*dim2 + j]);
printf ('\n");
return;
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}

const nRow = 3, nCol = 2;

void main (void)
{clrscr Q;
int a[3][2], *pa = &a[0][0];
for (int i = 0; i < nRow; i++)
{for (int j = 0; j < nCol; j++)
al[i1ld] = sopaxenne;

print_mNM (pa, nRow, nCol);
}

OTOT mpUMep MOKa3bIBaeT, KaK MOXKHO 00pabaThIBaTh CTAaTHUECKYIO MATPHILy MIPOU3BOJIBHOIO pa3Mepa,
UCTIOJB3Ys (HYHKIIHUIO.

OTH QYHKIMM pacCUUTaHbl Ha OOpabOTKY AMHAMHYECKH CO3/1aBaeMOW MaTpHUIbl U CTaTUYECKU
onucaHHyro Mmarpuiy. Ho He HA00OpOT: MOMBITKA MEpPeCcTaBUTh (PYHKIMU M3 3TUX MPUMEPOB HE JACT
Pe3ynbTaTOB.

Oty QYHKIUM MOIJIM OBl HE TOJBKO OpaTh 3HAYEHUS W3 MATPHIBI, HO U M3MECHATH 3HAYCHHS
sreMeHTOB MaTpull. To ecTb PyHKIMHU, KOTOpbIe POPMUPYIOT MU U3MEHSIOT SJIEMEHTHI MaTPHUIIbI, MOTYT
MMETh TAKOE€ K€ OMMCAaHUE MATPUIl B 3aTOJIOBKE.

PekypcuBHbie pyHKLUMN

Jlro6ast pyHKIMA MOXKET BBI3BIBATH Jpyrue (GyHKUMU. B ToMm uncne QyHKIMS MOXET BBI3BIBATh
cama cebsa. Takue (QyHKUMM Ha3bIBAIOTCA pexypcusHuimu. Ilpu 3TOM HEOOXOOUMO COOMIONATH
OCTOPO’KHOCTHh U TIOMHHTD O CJICAYIOLIUX MPEIOCTePEKEHUAX:

e anropuT™M (PYHKIMU TOJKEH OBITh TAaKUM, YTO IIETIOYKa BBI3OBOB (PYHKIIMEH ceOsi JOKHA OBITh
KOHEYHOM; TO €CTh MPU OINpPEeTICHHBIX YCIOBHIX (YHKIUS JODKHA IPOCTO BEPHYTh pE3yibTar, a He
BBI3BIBATH Ce0s CHOBA;

® IIENOYKAa BBI30BOB JOJKHA OBITh KOHEYHOW W HE OYEHb INIyOOKOMW; HE0OXOAMMO MOMHHUTH, UTO MpPH
Ka)XIOM HOBOM BBI30B€ (DYHKLIMU €€ mapaMeTphl U JOKAJbHBIC MEPEMEHHBIC Pa3MEINalOTCs B CTEKE
namsaTH 3a7aud. becKoHeuHBI BBI3OB PEKYpCUBHOHM (yHKuMU OeccMmbicieH. Eciam pekypcuBHas
(YHKLIHS MOKET BBI3BIBATH CeOsi OOJBIIOE KOJIMYECTBO pa3 (MMeeT IITyOOKYIO BIIOKEHHOCTB), TO
HEOO0XOMMO MOOECHOKOUTCS, YTOOBI KOMIMJIATOP MOCTPOMJI HpOTrpamMMmy C OOJBIIUM CTEKOM
HaMSTH.

KnaccuueckuM nmpumMepoM peKypcUBHON (YHKIMM sIBIseTCS (QYHKIUS BHIYMCICHUS (paKTOpHaia.
[TpumeneHne peKypcuBHOM (DYHKIIMU MOJICKA3bIBACT OJHO U3 OIpeneseHuil pakropuana: n = (n—1)!xn.
ITpumep.

#include <iostream.h>

#include <conio.h>

int factor (int n)
{if (n == 0) return 1; // daxropuan 0! =1
else return factor (n-1) * n;

void main (void)
{clrscr ;
int m;
cout << "Beemure N: ';
cin >> m;

cout << "'daxTopuan

}

<< m << "l =" << factor (m);

CTpyKkTypa nporpammbl. PyHKLumMa main ()

[IporpamMmma MOXET COCTOSITh M3 HECKOJBKMX (YHKIHMH, KOTOphIE MOTYT pa3MelaTbcs B
HECKOJIBKUX MOIYJIsX (B HECKOJNBKUX (hailiax ¢ MCXOJHBIM TEKCTOM) WU OHOJIHOTEKaX ¢ OOBEKTHBIM
koaoM. IlosToMy momumo ¢ailioB ¢ onmucaHueM (QYHKIMH TPOEKT JOJKEH COJAepXkKaTbh M MPOTOTHIIBI
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¢byHKIMI pa3MelleHHble, HallpUMep, B 3arojOBOYHBIX (ainax. ['0JOBHONH MOAYIb M Ipyrue MCXOIHBIE
MOJIYJ M JOJDKHBI MOJKIIOYATh 3aroJIOBOYHbIE (ailibl yepe3 MHCTPYKLUIO Impernpoueccopa #include, B
TOM YHCJIE ¥ 3ar0JIOBOYHBIE (DaiiyIbl CTaHAAPTHBIX OMOIHOTEK.

Cpenn Bcex (DyHKUMH COCTaBISIOIIMX MPOEKT MPOTPaMMBI JTOJDKHA OBITH (DYHKLHUS C UMEHEM
main(). UMsa main() M0MKHO OBITH HAMKMCAHO MPONMUCHBIMU (ManbiMu) OykBamu. Kak mpaBwmiio, B
MPOCTHIX MTpOrpaMMax 3Ta (YHKIUS ONMUCHIBaeTCS 0€3 mapaMeTpoB U ¢ TUIIOM pe3ysbTaTa void.

ITo cyru, mporpamma Ha si3bike C (1 C++) cOCTOUT M3 HECKOJIBKUX (DYHKIMH, CPEIU KOTOPBIX
ecth rnaBHas main(). B cnoxubIx npoekrax u (GyHKuus main() MOXET COAep)KaTh MapameTpsl, Yepes
KOTOpBIE OHA IOJy4YaeT 3HA4YeHHUs (JIaroB M MapaMeTpoB, C KOTOPHIMU Obla 3aIylieHa MporpaMMa B
komaHaHo# ctpoke MS DOS.
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MpunoxeHue 1

3apgava Ne 1. Hammcatp mporpamMMy — BBIYHCICHHST CYMMBI  DJIEMEHTOB  HECKOJBKHX
BEIIECTBEHHBIX MACCUBOB C dyieMeHTaMu Tuiia double, UCIIOIB3Ys IIOANIPOTrPAMMY.

PelweHuve. [Ins npaBWIbHOTO peUICHUs 3aJa4l HEOOXOAUMO OTBETUTh Ha HECKOJBKO BOIIPOCOB.
Jlnst yno6cTBa CBeleM 3TH BOTIPOCHI B TAOIHUILY.

Tabauya
OcHOBHBIE BOIIPOCHI ITPH PELICHUH 3a4a4l

Ne YcraHoBka Pemenue

1 Bce MaccuBbl  MMEKOT  3JIEMEHTHI | JIOCTaTOYHO ~ €IMHCTBEHHOM  MOANPOrpaMMBl  IIpH
OJIHOT'O THIIA, 33/1a4a €AUHCTBEHHAs peLIEHUH ITOM 3a1a4u

2 | Tpebyercs  pesynpTaT B BHJE | Pe3ynbTaT MOXKHO BEpHYTh Yepe3 3arojoBOK (pyHKIMH —
€IMHCTBEHHOI'0 4YHCla — CYMMBI | yncio tuna double
JJIEMEHTOB

3 | dna pacdyera CyMMBI 3JEMEHTOB | JIOCTaTOYHO TOJBKO BXOJHBIX apryMEHTOB — CCBLIKa Ha

MaccuBa O0CTaTO4YHO HMCTH CaM | MaCCUB U KOJIMYCCTBO 3JICMCHTOB
MacCCuB u 3HaTh KOJIHMYECCTBO
9JICMCHTOB B HCM

B mporpamme mnotpedOyercsi oOpabaTbiBaTh HECKOJIBKO MAaCCHBOB pa3HON AnuHBL. IloaTomy

(byHKIIHIO

KCJIIAaTCIIbHO pa3pa60TaTb HE Ha KOHKpCTHBﬁi MacCCHB, a IMONbITATLCA HAIMHNCATh HCKYIO

VHHUBEPCATbHYIO JUIsi 00pabOTKM MPOM3BOJIBHBIX MAacCHUBOB. THI AIIEMEHTOB MAacCHBa MPOU3BOJIBHBIM
OBITh HE MOJKET, HO MOJKHO 00pa0aThiBaTh MAacCHB MPOW3BOJBHON JUIMHBI, TUIIH OBl 3Ta NJMHA ObLIA

HM3BECTHA.
#include <iostream.h>
#include <stdlib.h>
#include <conio.h>
double sumArr (double *arr, iInt num)
{double sum;
sum = 0;

for (int 1 = 0; 1 < num; i++)
sum += arr [i]; // HakonjeHue CyMMEl BJIEMEHTOB

return

}

sum;

/* HporpaMMa rnogcueTa CYMMEI 2JIEMEHTOB HECKOJIBKMX MaCCHBOB
1 InedaTtTrmM STUMX CYyMM Ha 3SKpPpaH */

const Nf

= 15; // xoncrTanTa I5a ykKasaHusa pasMmepa Mmaccusa T

void main

{ //
double

double
double
double

//
double
//
double

OmMCaHMe ¥ MHMUMAJIM3alLUsg MaCCUBOB
a [10] = {23.4, 17, 1.2, 3.141519265358, 18.01,
2.718281828, 9.8, 7.6, 5.40123%;
b [5] = {6.3, 3.4, 7, 2.012345, 18.01};
c [2] = {60.05, 100.05%;
d [200] = {50.2, 100.2, 150.2, 200.2, 250.2}; // ocTanbHEe 3JEMEHTH
// VHULMAIUBUPYIOTCA HyJeM

omMcaHMe yKasaTeJyid Ha MacCus
*F:
ONMCaHue MNepPeMeHHEIX OJIS XPaHeHMUS CyMM
sA, sB, sC, sD, sF, sAB, sCD, sDF; // nepeMeHHHe O XpPaHEHUS CyMM

// 5JeMeHTOB MaCCHMBOB U

// cymM OT cyMM B3JIeMeHTOB

f = new double [Nf]; // supmenenue navMaTu nom Maccus
randomize (); // uHyuvanuzauysa OaTUMKa CJIyYalHEX UYMCEeJl, UTOOH

// npy KaxioM HOBOM BHIIOJHEHUM 3aJadu MOCIEeNOBATEJLHOCTD
// 4ucen reHepupoOBallaCh HOBAaA

for (int 1 = 0; 1 < NF; i++)

{
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SAB
sCD
sDF

clrscr Q;

cout

cout
cout
cout
cout
cout
cout
cout
cout

cout

-
e bl

rnogcueT CyMM,

random (20001);
f [i] /7 100.0 -

sumArr (a, 10);
sumArr (b, 5);
sumArr (c, 2);
sumArr (d, 200);
sumArr (f, NF);

100.0;
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// renepaumsa uucen or 0 mo 20000 (ueswix),
// a satem nepecuer ux B mmuanason -100 mo 100
// Ho yxe BeleCTBEHHOE U C IOPOBHOM YaCTBD

sumArr (a, 10) + sumArr (b, 5);

sumArr (c, 2) + sumArr (d, 200);

VMCIIOJIBE3Yy A paBpaGOTaHHyw nmomornporpamMmy

sumArr (d, 200) + sumArr (F, NF);

<< "'Start:''<< endl;

<<
<<
<<
<<
<<
<<
<<
<<

<<

<< sumArr (a,

CyMMa DJIEMEeHTOB
CyMMa DJIEMEeHTOB
CyMMa DJIEMEHTOB
CyMMa DJIEMEHTOB
CyMMa DJIEMEeHTOB
CyMMa DJIEMEeHTOB
CyMMa DJIEMEeHTOB
CyMMa DJIEMEHTOB

MacCcCuBa
MacCcCuBa
MacCcCuBa
MacCcCuBa
MacCcCuBa
MacCcCuBa
MacCcCuBa
MacCcCuBa

OCOV=HOOTD

AN

" << sA << endl;
" << sB << endl;
" << sC << endl;
" << sD << endl;
" << sF << endl;
b =" << sAB << endl;
d = " << sCD << endl;
f = " << sDF << endl;

CyMMa BCexX BJIEMEeHTOB Maccumeos &, b, ¢, d u F ="

sumArr (f, NF);

delete[] T;

} // end of program

10) + sumArr (b,

5) + sumArr (c, 2) + sumArr (d, 200) + +

// TiaBHENI ONepaTop NPOTPaMMEL

Jlns mpumepa B JaHHOUM 3agaue npuBelneHa oOpaOoTka MacCMBOB pa3zinyHOM anmuHbL. Kpowme
CTaTUYECKUX MAaCCHUBOB B IIPOrPAMME OIMCBIBAETCS yKa3aTeidb M JUHAMMUYECKU BBIAEISAETCS MaMATh 10
MmaccuB. JI1000# U3 3THX MAaCCUBOB MOXKET ObITh 00pabOoTaH HATMCAHHOM IO IPOTrPaMMOH.
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NMpunoxeHue 2

VYkazarenu Ha QyHKIHH.
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VKkasaTenu ObIBAIOT THIIM3MPOBAHHbIE M Hetunm3upoBanuble 11TYCTOM VKA3ATEJL NULL
NMHUINAJIN3ALINA .

OmunOKy KOMIUJISIMY, UCTIOTHEHUS
XUTpoCTh — MNepedpoc yKazarens ¢ 0JJHOTO MacCuBa Ha JPYyroi

[uxnmyeckuil mpoxoa MaccuBa
TunoBoi nmpuMep cOCTaB U YTEHHE TEKCTOBOTO (haiina

const N = 10;
struct data a={4,7,1983,"BanoB"};
Omnpenenenue CBOETo TUma

typedef int length; int u length - cranoBsTCs cuHOHUMaMU

y = a; y++;

UMA Maccuéa — KOHCTAHTa, II03TOMY HEJIOIYCTHMBI KOHCTPYKIIHH
a=y, at+; z=&a;

Ho mosxHo nucats a [5]; *(a+5); 5[a]; *(5+a);
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MpuBeneHve Tvna
MpeobpazoBaHuve Tvna
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