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1 Kuaaccbl, 00beKThI U JOCTYN K 00beKTAM M UX KOMIIOHEHTaM

1.1 Onucanue Kjiaacca

B C++ Ttak ke, Kak W B APYruMX A3bIKaX MNPOrpaMMHUPOBAHUSA, KJIAcC — CO3/1aBAaEMbIU
MPOrPaMMHUCTOM CTPYKTYPHBIM THI JaHHBIX, KOTOPBIH MCIIONB3YETCs JUJIsl OMUCAHHsI MHOKECTBA
00BEKTOB IPEMETHON 001aCTH, UMEIOIINX OOIIMEe CBOMCTBA U ITOBEICHUE.

Kiacc o0bsBIsIeTCS CaeayIOnM 00pa3oMm:

class <Uwms knacca>
private: <BnyTtpeHnHue (HeIOCTYITHbBIE) KOMIIOHEHTHI Kjlacca™>
protected: <3amuiieHHbIC KOMIIOHEHTBI KJ1acca™>

public: <O6mme (AOCTyIIHBIC) KOMIIOHEHTHI KJ1acca™>

¥}

Onucanue npeaycMaTpuBaeT Tpu ceKiuu. KoMmoHeHTH! Kiacca, OObSBICHHBIEC B CEKIHH
private, naswiBatorcs snympennumy. OHU TOCTYITHBI TOJIBKO KOMIIOHEHTHBIM (DYHKIIUSIM TOTO
Ke Kimacca M (QYHKIHUSAM, OOBSIBICHHBIM OpyacecmeeHHbimu (CM. pazaen 4.3) omuchiBaeMOMY
KJIaccy.

KoMmnoHeHTHI Kitacca, 00bsIBICHHBIE B cekuuu Protected, Ha3bIBaIOTCS 3auuiyeHHbIMU.
OHM J10CTYIHBI KOMIIOHEHTHBIM (DYHKIMSIM HE TOJIBKO JIaHHOT'O Kjacca, HO U €ro MOTOMKOB.
[Ipu oTcyTCTBUM HACIEOBAHUS — UHTEPIPETUPYIOTCS KaK BHYTPEHHUE.

Kommonentsl kiacca, oOwbsBiacHHbIe B cekuun Public, naseBarorcs obwumu. OHu
JOCTYIIHBI 3a MpejielaMy Kjacca B JIIOOOM MecTe mnporpammbl. MMEHHO B 3TOH cekuuu
OCYILECTBIISICTCSI OOBSABICHUE TIOJIEH U METOJIOB UHMepghelicHoll yacmu Kiacca.

Ecnu npu onucanuum Kiacca TUI AOCTyIa K KOMIIOHEHTaM HE yKa3aH, TO MO YMOJIYaHMIO
npuHUMaeTcs Tin private.

B kayecTBe KOMIIOHEHTOB B ONHCAaHHM Kjacca (UIYPUPYIOT 1o, NPUMEHSEMBIE JUIS
XpaHeHHUs TNapaMeTpoB OOBEKTOB, M @YHKyuu, ONUCHIBAIONIME IPaBUIIa B3aUMOJCHCTBUS C
3TUMU ToNsIMH. B coorBercTBHM co craHmapTHOM TepmuHonorueir OOIl Qynkium -

KOMITOHCHTHI KJIaCCa UJIU KOMNOHEHMHblE qbyﬂm;uu MOXHO Ha3bIBaTh Memoda/wu.
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KomnonentHble (yHKIUU WM METOABI MOTYT OBITH ONMCAaHbl KaK BHYTPH, TaK U BHE
ompezeneHusi kinacca. B mocneaHem ciiydae ompeneieHHe Kiacca JIOJDKHO —COJEpiKaTh
OPOTOTUIIBI 3TUX (YHKIWA, a 3arojOoBOK OMHCHIBAEMOW (YHKIHMH JOJKEH BKJIIOYATh
Keanugukamop uoumMocmu, KOTOPbIA COCTOMT M3 UMEHH KJacca U 3Haka «::». Takum oOpazom,

KOMIIWJISITOPY COOOIIAETCsl, YTO OMpeesieMoil pyHKIMH JOCTYITHBI BHYTPEHHUE MOJIs Kiacca:

<Tun pe3ynbrata> <WUms knacca> :: <Ums pyaxmum>(<Cnucok napameTpoB>)

{

<Teno KOMMOHEHTHOU (PyHKITUK>

IIpumep 1.1. Onucanue knacca.

A. Onicanrie KOMIOHEHTHBIX (DYHKIIMI BHYTPH Kilacca.

#include <stdio.h>

class First

{
public:
char c;
int x,y;
/* KOMIIOHEHTHBIE OYHKIINVM, ONpeleJjIieHHbe BHYTPM Kjacca */
void print(Q)
{
printf ("%c %d %d ",c,X,y);
}
void set(char ach,int ax,int ay)
{
c=ach; X=ax; y=ay,;
}
s

b. Onucanrie KOMIOHEHTHBIX (YHKIIUNA BHE Kjlacca.

#include <stdio.h>
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class First
{
public: char c;
int x,y;
void print();

void set(char ach,int ax,int ay);

/* KOMITOHEHTHBIE (QYHKIIUH, OTIMCAaHHBIC BHE KJacca */
void First::print()
{ printf ("% %d %d ",c,X,y); }
void First::set (char ach,int ax,int ay)

{ c=ach; X=ax; y=ay; }

Cormacao cranmapty C++, ecinu TeIo KOMIIOHEHTHON (DYHKIIMU pa3MEIIeHO B ONMHMCAHHH
Kjaacca, TO 3Ta (QyHKIHUS MO ymomdaHuto cumtaetcs ecmpausaemon (inline). Kogsr taknx
(GYHKIHMI KOMITHIIATOP TOMEINIAeT HEMOCPEACTBEHHO B MECTO MX BBI30BAa, YTO YCKOPSIET paboTy
IPOrpaMMbI, HO YBEJIMYMBACT €€ pasMep M HaKJIAJbIBACT HEKOTOPHIC OrPaHUYCHUS Ha
UCIIOJIb30BAHUE SI3BIKOBBIX CPEACTB. Tak, BCTpPAaMBacMbIMH HE MOTYT OBITh (DYHKIIHH,
COZIepIKaIliie OIepaTophl IUKJIA, OIepaTophbl OE3yCIOBHOTO MIEpexo/a, acceMOIepHbIe BCTaBKH, a
TaK)K€ BHPTYaJIbHBIC KOMIIOHEHTHbIE (YHKIIMH W (QYHKIMH, pEaTH3YIOIINe PEKYPCUBHBIC
AJITOPUTMBI.

OGBIYHO TIPH TIOTIBITKE BCTPAMBAHMS TaKMX (DYHKIHHA KOMIHISTOPHI C++ BBIIAIOT COOOIIEHHE
00 ommbke wiau npeaynpexaeaue. Onnako ¢ cmapuux sepcusx Visual C++, nauunas ¢ Visual
Studio 2005, komnunamop camocmosmenvHo NPUHUMAEM peuleHUe O Pealu3ayuu KOHKPEemHo20
Memooa Kaxk 6Cmpausaemozo, a COOMEEMCMEECHHO U He 6bl0dem HUKAKUX CO0OueHull,
uenopupys onucamens inline. IloaToMy 0COOEHHOCTH BCTpauBaHMsI KOMIIOHEHTHBIX (DYHKITHIA

Jlaniee paccMaTpUBaTh He OyeM.
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1.2 Co31aHue 00bEKTOB NPU OTCYTCTBHH KOHCTPYKTOpaA B Kjacce. Oopaienue K

001eIOCTYMHBIM MOJIAM U MeToaaM KJiacca. HessBHbIif mapamertp this

B mporpamme, ncnomnb3yromeil Kiacchl, 0 Mepe HEOOXOJUMOCTH OOBSBISAIOT OOBEKTHI
ITUX KIIACCOB.

Obvexmul — IEpEeMEHHBIE POTPaMMbl, COOTBETCTBEHHO Ha HUX PAaCIPOCTPAHSIIOTCS 00IIHe
NpaBuJia JUIMTEIILHOCTH CYIIECTBOBAHUS M 00JIaCTH ICHCTBHS IEPEMEHHBIX, @ IMEHHO:

e BHCIIHHE, CTATUYCCKHEC W BHEIIHUE CTATHYECKUE OOBEKTHI CO3JAar0TCS 0 BHI30Ba
byukuun main() ¥ YHHYTOXKAIOTCS 10 3aBEPIICHUH ITPOTPaAMMBI;

® aBTOMATHUYCCKHUE OOBEKTHI CO3/AIOTCS KaXIbIH pa3 MpU BbI30OBE (DYHKIUH, B KOTOPOW
OHU OOBSIBJICHBI, 1 YHUUTOKAIOTCS TIPU BBIXOJIC U3 HEE;

® O0OBEKTHI, MAMATH TOJ] KOTOPBIC BBIACIACTCS TUHAMHYCCKH, CO3/IAIOTCS ONEPaTOPOM
new u yanurtoxarorcs oneparopom delete.

[lpr oOBsBICHMM TOJIEH B ONMUCAHWM KJlacca HE JOMYCKaeTCsl WX HHUIUAIN3AINS,
MOCKOJIBKY B MOMEHT OIMCAHUs KJIacca MaMsTh JJIs Pa3MEIEHHs €ro TOJIeH elle He BhIICICHA.
BbliesicHre MaMsATH OCYIIECTBISETCS HE JJIs Kiacca, a JUlsi 00bEKTOB 3TOrO Kiiacca, MO3TOMY
BO3MOXXHOCTh WHHIIMAIHM3AINN TOJICH TOSBISETCS TOJBKO BO BPEMs HIIM TOCJIE OOBSBICHHS
00beKTa KOHKPETHOTO KJIacca.

OO®bsBICHUE OOBEKTOB U CIIOCOOBI MHUIMATU3AIMKM UX TOJICH 3aBUCIT OT HAJIMYUS WM
OTCYTCTBHUS B KJIACCE CIEIHATBHOTO WHUIUAIU3UPYIOLIETO METONIA — KOHCIMPYKMOpA, a TaKKe
OT TOTO, B KaKOH CEKIMU Kjacca OMMCAHO MHHUIMAIM3upyemMoe moje. KoHCTpykTop, SBISSCH
METOJIOM KJIacca, MOXKET WHHUIIMATU3UPOBATH JH000E mojie 00BeKTa MPU €ro CO3JaHHH (CM.
paszaen 1.3).

Ecnu B ki1acce OTCYTCTBYeT KOHCTPYKTOP, HO ONHMCAHBI 3alluiieHHbie protected wmm
CKpBbIThIE Private mnoss, To BO3MOXKHO CO3JIaHHE TOJbKO HEHHHIIUATU3UPOBAHHBIX OOBEKTOB.
J1J1s1 3TOTO UCTIONB3YEeTCS CTaHAapPTHAsS KOHCTPYKIIMS OOBSBICHUS NIEPEMCHHBIX WM yKa3aTeseH

Ha HuX. Hanpumep:

First a, [/l o6bekr kiacca First
*b, // ykazarens Ha 00BEKT Kitacca First

c[4]; // wmaccuB c u3 yeTbipex 00bEKTOB Kiacca First
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[Tpu oOBsiBIEHUM yKa3aTensl, Kak ¥ Ui OOBIYHBIX NMEPEMEHHBIX, MaMAITh MOJ O0BEKT He
BBIJICTISIETCSI. DTO HEOOXOAUMO CIeNNaTh OTIENBHO, UCIIONIB3Ys Omepaluo New, mocie paboTsl ¢

NUHAMAYECKUM 00BEKTOM IaMATH HEOOXOINMO OCBOOOINT:

b=new First; ... delete b;

OOBEKT, CO3JaHHBIM TAKUM CIIOCOOOM, Ha3bIBAIOT OUHAMUYECKUM.

3Ha‘-IGHI/I}I HOH€I>'I HeI/IHI/II_[I/IaJII/BI/IpOBaHHBIX CTaTUYCCKUX U TUHAMHUYCCKUX O6’beKTOB NN
MacCHBOB OOBEKTOB 33/Ial0T B Mpollecce ManbHEHIeH paboThl ¢ 0OBbEKTaAMU: 3AIIUIIEHHBIX U
CKPBITBIX — TOJIbLKO B METOJaxX Kjacca, a OOINEJOCTYIMHBIX — B METOJaxX Kjacca WIn
HGHOCPGI[CTBGHHBIM HpI/ICBaI/IBaHI/IeM B HporpaMMe.

[Tpu oTCyTCTBMH B Kjacce KOHCTPYKTOpa W 3alMINEHHBIX protected wiu CKpBITBHIX
private moseil ans OOBSBICHUS HHUIUAIN3UPOBAHHBIX OOBEKTOB HCIIOJIB3YIOT OIEPATOP

HWHHUIMAJIU3aluu, HpHMGHHGMBIfI Ipu CO3AaHNH MHUTTUAJIU3UPOBAHHBIX CTPYKTYpP, HAIIPUMCEP:

First a = {"A",3,4},
c[4] = {{*A",1,4},.{"B",3,5},{"C",2,6},{"D",1,3}};

Nuanupanusupyromuye 3Ha4eHNs IPU 3TOM JOJKHBI IEPEUHUCIATHCS B MOPSIKE CIEA0BAHUS
OJIEW B OMMCAHWUU KJjlacca.
IMpumep 1.2. Co3nanne MHUITMATU3UPOBAHHBIX U HEMHUITUATU3UPOBAHHBIX OOBEKTOB TIPH

OTCYTCTBHH KOHCTPYKTOpA.

#include <conio.h>

class Num
{
public:
int n;
};
void main(int argc, char* argv[])
{
Num N = {56}; // uHMLKAIM3MPOBAHHLI OOBEKT
Num NN; // HEeVHULMAIU3UPOBAHHEI OOBEKT
_getch(Q);
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OoOpamenne K OOHIEAOCTYNHBIM MOJSIM H MeTOAaM O00beKTa U3 MNPOrpaMmbl.
OO0pamenne K OOIMIETOCTYNMHBIM TIOJSIM W METOJaM OOBEKTa W3 TPOrpaMMbl  MOXKET

OCYHICCTBIIATHCA C MIOMOIIBIO IMOJIHBIX UMCH, KAXKI0C€ U3 KOTOPBIX UMCCT BUJL

<WNwms o6bexTa> . <Mms kmacca> @ <Vms mons wim QyHKIUR> |

Hanpumep:

a.First::set("A",3,4); /] ctatnyeckuii 00BEKT
b->First::set("B",3,4); /I nmraMudecknii 0OBEKT

c[i]-First::set("C",3,4); // maccuB 00beKTOB

OpHako OOBIYHO JOCTYH K KOMIIOHEHTaM OOBEKTa 00ecrednBaeTcsi C TOMOIIBIO
YKOPOYEHHOTO UMEHH, B KOTOPOM KBaNU(UKATOP IOCTYIA OMYIICH, TOTra MPUHAAIC)KHOCTh K

KJIacCy OTpeAeNsieTcs Mo TUIy 00beKTa:

<Uwms o6wvexTa>.<Ums nonst wim GyHKIUN>
<HWwms ykazatens Ha 00beKT> -> <VMs 10 Ui PyHKIHI>

<WNwms oobexTa>[<Unnexc>].<Wms monst wim GyHKIun>

Hanpumep:
a.x b->x c[i]-x
a.set("A",3,4) b->set("B~,3,4) c[i]-set("C",3,4)

[TepBast cTpoka 1eMOHCTpHUPYET oOparieHrue K O0IIeTOCTYITHBIM TOJISIM IMPOCTOT0 00BEKTA,
TUHAMHYECKOTO OOBEKTa W DJJIEMEHTa MacchBa OOBEKTOB. BTopas cTpoka — oOpaiieHue K
00IIeTOCTYITHBIM METO/IaM COOTBETCTBYIOIIUX OOHEKTOB.

Ipumep 1.3. Paznuynbie criocoObl MHUIHATN3ANNUN O0IIETOCTYITHBIX TOJEH 00hEeKTa.

#include <locale.h>

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

#include <conio.h>

class sstro

{
publ

void

ic:
char strl[80]; int x,y;
void set_str(char *vs) // ununuanuzaius mojei
{
strcpy(strl,vs); x=0; y=0;
}
void print(void) // BBIBOJT COZIEPIKUMOTO TIOJICH
{
printf('x=%5d y=%5d str: ",X,Yy);
puts(strl);
¥
main(Q)

setlocale(0,"russian™);

sstro aa = {"Crpoxa",200,400}; // vHUIMATU3UPOBAHHEII OOBEKT

sstro bb,cc; // HEMHUIIHATM3UPOBAHHBIE 00HEKTHI
bb.x=200; // MHUIAIM3anus TOCPEICTBOM MPSMOTO OOpaIleHHUs
bb.y=150;

strcpy(bb.strl,"Crpoxa");

cc.set_str("Crpoka"); // BBI30B MHUIIHATU3UPYIOIIETO METOIa
aa.print(Q); bb.printQ; cc.print(Q);

_getch(Q);

PesynbraT paboThl IPOrpaMMBI:

200 y= 400 str: Crpoka

200 y= 150 str: Crpoka

0 y= O str: Crpoka
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HesiBubiii mapamerp this. Ilpu BbI30Be KOMIOHEHTHOH (DYHKIMH JJIsI KOHKPETHOTO
00BeKTa, €l HesIBHO MepeIaeTcss B KaueCcTBE MapaMmerpa yKa3aTellb Ha MO TOro o0bheKTa, AJis
KOTOPOTO OHA BBI3BIBACTCS. ODTOT yKa3arellb HMMEET creluanbHoe uMs CThIS U HesBHO

oTpe/ieieH KaK KOHCTAaHTHBIM B KaXI0W (PYHKITMH Kjlacca:

<ms kimacca> *const this;

[TockonbKy yKa3arelb KOHCTAHTHBIMA, €ro M3MEHATh HEIb3sd, OJHAKO B KaXIOu
NpUHAAIEKAIIeH Ki1accy (QyHKIIMM OH YKa3bIBaeT Ha IOJII UMEHHO TOTO OOBEKTa, /Ui KOTOPOTO
BbI3bIBAlOT (yHKIMI0. WHbIME croBamu, ykasaTedab ThIS sBiseTcs ITOMOJHHUTEIbLHBIM
(CKpBITBIM) MapaMeTpPOM KaKJI0H KOMIOHEHTHOM ()YHKIIMH, 32 UCKIIOYCHHE CTATHYECKOH (CM.
pazzaen 4.2).

VYkaszaresnp this ucnosb3yercs st JOCTyNa K MOJISIM KOHKPETHOTO 00bekTa. DakTHUeCKH

oOpailieHre K TOMY WJIK HHOMY TMOJII0 00BEKTa WM €0 METOY BBITIIUT CIEAYIOLUIUM 00pa3oM:

this->pole this->str this->fun().

COOTBETCTBEHHO TpPH OOBSBICHUM HEKOTOPOro OOBEKTa A BBINOJHACTCS OIEparys
thi1s=&A, a npu BeieNIeHHN TaMATH [T pa3MELICHUs] JMHAMHYECKOTO 00BEKTa, aJpecyeMoro
ykaszatenem b, — oneparus this=b.

IIpu paboTe ¢ KOMIIOHEHTaMH KJlacca 3TOT yKa3aTelb MOXKHO 33/1aBaTh SIBHBIM OOPa3oM.
Ho cnemyer oTMeTHTh, 4TO B 3TOM citydae ucroib3oBanue this oObdHO HEe gaeT HUKAKOTrO
NPEUMYILIECTBA, TaK KaK J@HHbIC OOJIBIIMHCTBA KOHKPETHBIX OOBEKTOB YK€ IOCTYIHBI B
NpUHAUISKAIINX KIacCy QYHKIHMSIX 110 HMEHAM.

Onnako WHOrHa sIBHOE NpuMeHeHWe ykaszarens this monesno m maxke HeoOXomuMmo.
Hanpumep, 6e3 Hero Henb3s 000OMTHCH, €cnM B Tele NPUHAMISKAIIEH Kiaccy (yHKIHH
TpedyeTcs IBHO 3a7aTh aJipec 00beKTa, Il KOTOPOTO OHa ObLTa BhI3BAHA.

Ipumep 1.4. Mcnons3oBanue napamerpa this.

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

class TA

Oruapnenue

WMBaHoga I".C., Hnuywkura T.H. «O6BbeKTHO-0preHTUpOBaHHOE NporpaMMupoBaHne Ha s3bike C++ B cpeae Microsoft Visual Studio 2008»



11

{ int x,y;

public:
void print(Q)
{
printf("'x=%5d y=%5d\n"",Xx,y);
by

TA *funl() // Bo3Bpamaer yka3zarenb Ha 00BEKT, IUISI KOTOPOTO BBHI3BIBACTCS

{

X=y=100;
return this;
by
TA fun2() // Bo3Bpamiaer 00BEKT, sl KOTOPOTO BBI3BIBACTCSI
{
x=y=200;
return *this;
by
};
void main(Q)
{
TA aa;
aa.funl(Q->print(); /I BeBOUT: 100 100
aa.fun2().print(Q); /I BeiBommT: 200 200
_getch();
¥

Kpome Toro, ykazarenp ThiS sBHO UCHONB3YIOT Ui (pOpMHUpOBaHMsS pe3yibTaTa MpH
nepeorpesielieHud  onepauuii (cM. ThaBy 5), Tak Kak omepauus Iepeonpeaessercs s

KOHKPETHOT'O BbI3bIBAIOIIECTO €€ 00BeKTA.

Oruapnenue
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1.3  Co3naHue M yHUUYTOKeHUE 00bEKTOB € HCIOJIb30BaHNEM KOHCTPYKTOPOB U

J1eCTPYKTOPOB

Koncmpykmop — mMeTon kiacca, KOTOPBIH @ 6 M O M a M U 4 e C K U  Bbl3bl8AEnCsl Npu
8vl0eNleHUU Namamu noo 00beKm.

[To mpaBunam C++ koncmpykmop MMEET TO K€ HMs, 4TO W KJIacC, HE HacJeayeTcs B
MPOM3BOHBIX KJIaccax, MOKET UMETh apryMEHThI, HO HE BO3BpAIllaeT 3HAUCHHS, MOXKET OBITh
HapaMeTPUIECKH MEPErPyKeH.

KoHCTpyKTOp OmnpenensieT onepaiiu, KOTOpble HEOOXOAMMO BBIMOJHHTH MPH CO3IaHUH
oObekTa. TpaJUIMOHHO TAaKUMH OIEPALUsIMH SIBJISIOTCS HMHHUIMAIM3ALUS TOJICH Kiacca |
BBIJICJICHUE MaMSITH MO/ AMHAMHYECKUE TOJIsA, €CJIM TaKue B Kiacce OObsBIICHBI. SIBHBINA BBHI30B
KOHCTPYKTOpa HE BO3MOXCH, YTO B HEKOTOPBIX CIydasX YCIIOXKHSET CO3JaHHC
UHHITHATH3UPOBAHHBIX 00BEKTOB.

[Tpu 0cBOOOKICHUN OOBEKTOM MAaMSITH aBTOMATHUYSCKH BhI3BIBACTCS IPYTOM CIICIIUATBHBIH
MeToll Kiacca — decmpykmop. VIMs aecTpykropa MO aHAJIOTHH C HMEHEM KOHCTPYKTOPA,
COBIAJIaCT C WMEHEM KJacca, HO Mepell HUM CTOUT CHMBOJ «~» («THibIa»). JlecTpykTop
OTIpeIeTIsieT ONEPAaIiK, KOTOPBIE HEOOXOAUMO BBIIOJHHUTE IPH YHHUTOKEHUH 00beKTa. OOBIYHO
OH HUCIOJIb3YETCsI I OCBOOOXKIACHUS TMaMSTH, BBIJICICHHOW O] THHAMUYECKHE MOJIS 00BbEKTa
JIAHHOTO KJ1acca KOHCTPYKTOPOM, U MPU HEOOXOIMMOCTH MOXET ObITh OOBSIBICH BUPTYaJIbHBIM.
JlecTpyKTOp HE BO3BpAIIlaCT 3HAYCHHUS, HE MMECT MMApaMEeTPOB M HE HACIEAYETCS TIPOU3BOIHBIMU
kiaccamu. Kitacc MOXeT UMETh TOJBKO OJWH JAECTPYKTOP WIIM HE UMETh HH OJHOT0. B oTimune
OT KOHCTPYKTOpA JACCTPYKTOP MOXKET BBI3BIBATHCS SBHO.

MOMEHT yHUYTOXKCHHS OOBEKTa, a, CIEeI0BATEIIbHO, W aBTOMATHYECKOTO BHI30BA
JIECTPYKTOPA OMPEICIISACTCS THIIOM ITaMsTH, BEIOPAHHBIM JUTS pa3MeIIeHUsT 00beKTa: JIOKaIbHasl,
rimobanbHas, BHEIIHASA W T. J. ECiu mporpaMma 3aBepiiaeTcs € HCIOJIb30BaHHEM (DYHKIIUH
exit(), To BBIBBIBAIOTCS JECTPYKTOPHI TOJBKO TIIIOOANBHBIX 00BEKTOB. [lpu aBpuitHOM
3aBEPIICHUH MPOrPaMMbI, UCIIONB3YIOIIeH 00bEKThI HEKOTOPOro kiacca, ¢pyukmueir abort()
JECTPYKTOPBI 00BEKTOB HE BBI3BIBAOTCA.

Ipumep 1.5. Cozpanne, HHUIUATH3ANNS ¥ YHHUTOKEHHUE 00bEKTa MPU HAJTUYHMH B KJ1acce

KOHCTPYKTOpA M JECTPYKTOPA.

#include <locale.h>

Oruapnenue
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#include <iostream>

using namespace std;

class Num
{
int n;
public:
Num(int an){ cout<<"Koucrpyxrop'<<endl; n=an; }
~NumQ) { cout<<"Jlecrpyxrop'<<endl; }
};
void main(int argc, char* argv[])
{
setlocale(0,"russian™);
Num N(56);
system(''pause’™);
by
Pe3yanaT BBIITOJIHCHHSA ITPOTrpaMMBI:
KoncTpykTOp

s IIPOOOJIXEHMA HaXMMUTE J'IIOGYIO KJIaBUIY

DecTpyKTOp

B cooTBeTCTBUM € TOJTYYCHHBIMH PE3yJIbTaTaMH KOHCTPYKTOp Kjacca ObUI BBI3BaH IPH
OOBSIBIICHUN OOBEKTa, a JECTPYKTOP — BO BpeMs 3aBEpIICHHS NPOTPaMMbl B MOMEHT
0CBOOOKIEHHUS ITAMSITH, BEIAEIECHHOM 101 OOBHEKT.

IlepeonpenesieHue KOHCTPYKTOPOB. KOHCTPYKTOPBI ¢ apryMeHTaMu, 3aJaHHBIMH 10O
yMmoyanuio. Kak u mobas apyras (QyHKIUS ¢ mapaMeTpaMu, KOHCTPYKTOP MOXKET OBITh
nepeonpenenieH (mamMeTpudeckud Tmeperpyken). [lo3ToMy Kiacc MOXET HMETh HECKOJBKO
KOHCTPYKTOPOB, TO3BOJISIFOIIMX HKCIIONB30BaTh pPa3HbIe CIOCOOBI WHUIIMATH3AIMKN  TOJIeH
00BEKTOB.

IIpumep 1.6. MHOTOKpaTHOE TIepeonpeie]IeHuE KOHCTPYKTOPA.

#include <locale.h>

#include <string.h>

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

class sstr

{
private: char strl[60];
public: int x,y;

sstr() // cranpapTHas uHUIMATH3AINS BCEX TOJICH

{
strcpy(strl,"Crpoka no ymosuaHuio.");
x=0; y=0;

by

sstr(char *vs) // uaunumanuzanus noss strl

{
strcpy(strl,vs);
x=0;  y=0;

by

sstr(char *vs,int vXx) // waunmanuzanus moss strl u x

{
strcpy(strl,vs);
X=VX; y=0;

by

sstr(char *vs,int vx,int vy)// ununuanisanuys Bcex mojei

{
strcpy(strl,vs);
X=VX; Y=VYy,

by

void print(void)

{
puts("3nauenus nojen obwekTa: ")j;
printf("'x= %5d y= %5d \n",X,y);
printf(''strl= ""); puts(strl);

by

}:

void main(Q)

Oruapnenue
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{
setlocale(0,"russian™);
sstr a0; // 0OBEKT ¢ TOJISIMHU TIO YMOJTYAHUIO
sstr al("Crpoka"); // 0OBEKT ¢ 3aaHHOM CTPOKOH
sstr a2("Crpoxa",100); // 0OBEKT ¢ 3aJaHHBIMU CTPOKOH U X
sstr a3("Crpoxa",200,150); // moaHOCTBIO MHUIIMATM3UPOBAHHBI 00BEKT
a0.print(); al.print(); a2.print(); a3.print();
_getch();
b

WNHorma B KOHCTPYKTOpax I€1ecO00pa3HO KCIONIB30BaTh MMapaMeTphl, 3HAY€HHUE KOTOPBIX
3aJ]al0TCS B 3ar0JIOBKE M0 yMOJTYaHUI0. B 3TOM ciiyyae BMECTO HECKOJIBKUX MEepPEOoTnpeaesieMbIX
KOHCTPYKTOPOB OOBIYHO MOKHO ONHMCaThb OAWH. BepHeMcs K mpeplaylieMy MpuUMepy U
3aMEHUM BCe TMepeornpeieiieMble KOHCTPYKTOPBI OJTHUM.

IIpumep 1.7. Vcnonb3oBaHME KOHCTPYKTOPA C apryMEHTaMHU, 33JaHHBIMU 110 YMOJIYAHUIO.

#include <locale.h>
#include <string.h>
#include <iostream>
using namespace std;

class sstr

{
private: char strl[50];
public: int x,y;
sstr(char *vs,int vx,iInt vy); /* nporotun KOHCTPYKTOpa C
napaMeTpamH, 3alaHHbBIMH 10 YMOJTYaHUIO */
void print(void)
{
cout<<" Comepxumoe nojnen -''<< endl;
cout<<" x= "'<<x<<" y= "'<<y<<endl;
cout<<" stril="<<strl<<endl;
}
};

sstr::sstr(char * vs="Crpoka no ymosmuanwuo',

Oruapnenue
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int vx=80, int vy=90) /* Teno KOHCTPYKTOPA C

napameTpamH, 3aJJaHHBIMU IO YMOJTYaHUIO */

strcpy(strl,vs);
X=VX; Yy=Vy;
b
void main()
{
setlocale(0,"russian™);
sstr al; // 0OBEKT C TOJISIMH TI0 YMOJTYAHHUIO
sstr al(''Crpoxa'™); // 0OBEKT ¢ 3aJaHHOM CTPOKOU
sstr a2("'Crpoka’,100); // 0OBEKT ¢ 3aJaHHBIMUA CTPOKOM M X
sstr a3("'Crpoka’,200,150); // 00beKT ¢ 3a1aHHBIMU CTPOKOIL, X 1 Y
a0.print(Q);
al.print();
a2.print(Q);
a3d.print();

system(*'pause’™);

Cnucoxk wuHunuagm3amuu. CHHCOK WHUIHMAIHM3AIMA — CHEIHadbHas KOHCTPYKIIHS,
BKJIIOUaeMasi B ONHCAHHE KOHCTpyKTopa. HasHaueHWe STOW KOHCTPYKIIMU — HHHUIIHATU3AIUS
nojeu OCO6BIX TUIIOB, HAIIPUMCP, KOHCTAHTHBIX W CCBUIOYHBIX. KpOMe 9TOIr0 CIIMCOK
WHUIHATH3AIAN TPUMEHSIOT JUUISl SBHOTO BBI30Ba KOHCTPYKTOPOB OOBEKTHBIX MOJIEH (CM. pa3en
3.1) u mosteit 6a3oBoro kiaacca (cm. pasaen 2.1). OgHako 3Ta KOHCTPYKIHS MOKET IPUMEHATHCS
U U1 MHALIATH3AUNA OOBIYHBIX ITOJIEN KiIacca.

Crucox MHUIMAU3AINN OTIENSIETCS OT 3arojOBKa KOHCTPYKTOPA ABOCTOYHEM U COCTOUT

W3 3aluced BUA.

<Ums> (<Cucok BbIPAKEHUIT>),

I/l B KauecTBE UMEHH MOTYT (PUTypHUpOBaTh: MUMs MOJI JAHHOTO Kiacca, UM 00BEKTa JIPYroro

KJlacca, BKJIFOYCHHOTO B JaHHBIM Kjacc, Wid uUMs 0a3oBoro kiacca. CHHCOK BBIpaKEHUN

Oruapnenue
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OTpeieNiIeT 3HAYCHHS, UCTIOJb3YeMbIe JUII WHUITMAIN3AIMHA YKa3aHHBIX YacTed CO3/1aBaeMOTIo
oOBeKTa.

IIpumep 1.8. Mcionbp30BaHuEe KOHCTPYKTOPA CO CIUCKOM MHHUILIMATH3ALINY.

#include <iostream>
using namespace std;

class obinteg

{
public:
const iInt X,y; /] KOHCTaHTHBIE TOJIS
int &c; Il ccpimounoe mosie
void print(void)
{
cout<<" x="'<<x<<" y= "'<<y<<" color="'<<c<<endl;
}
obinteg(int vx,int vy,int &vc):
X(vx),y(vy),c(vc){} /* ununuanuszanus mnosjeit GUKCUPOBAHHOTO
M CCBUTOYHOTO THITAa TOCPEACTBOM CIIMCKA WHHIIHAIN3AINN */
};
void main()
{
int k=13;
obinteg bb(40,100,k); // MHUIAATH3UPYEMBbIA 00BEKT
bb.print();
system(*'pause’™);
}

KoncTpykTopsl 0e3 mapamerpoB. Ecnu B kiacce He OOBSBICHBI KOHCTPYKTOP U
JeCTPYKTOp, TO KoMmmisTop C-++ aBTOMAaTHYECKHU BBIMOJIHSET MOCTPOCHUE «IIyCThIX» (0e3
apaMeTpoB U OMEPaTOPOB) KOHCTPYKTOPA U JlecTpykTopa. Ecin e XOoTs Obl 0JUH KOHCTPYKTOP
B KJIacce OOBSBIIEH, TO aBTOMATHYECKUH MyCTOM KOHCTPYKTOP YK€ HE CO3/1aeTCs. DTO 3HAYMT,

YTO, €CJIM MPH HAIUYHH B KJIACCE TOJIBKO KOHCTPYKTOPOB, TPEOYIOUIMX 3a/aHUs MapaMeTpoB,
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nonpoOoBaTh C€O3/1aThb OOBEKT, HE 3ajaBas apryMEHTOB, TO MbI TOJYyYHUM COOOIIEHHE 00

OTCYTCTBHH COOTBETCTBYIOIIETO KOHCTpYKTOpa. Tak, ecnu B nmpumep 1.5 106aBUTH CTPOKY

Num CC; // HeMHUIIMAIM3UPOBAHHBIA OOBEKT

TO NP KOMIWJISIIMK OYAET MOIYyYEHO COOOIEHHE:

error C2512:"Num®: no appropriate default constructor available

Taxkum o6pa3om co3gaHue 00BEKTOB 0€3 yKa3aHUsl apryMEHTOB TpeOyeT, uToOBl B Kilacce
OBLT 33J1aH OJIMH M3 KOHCTPYKTOPOB, KOTOPHIE MOTYT OBITh 8b136aHbl O€3 YKA3AHUS APSYMEeHMO8,
a IMEHHO:

® HEHHHIMATU3UPYIOMUN KOHCTPYKTOP 0€3 mapaMeTpoB («IIyCTOoi»), HaIpUMep:

NumQOQ{}
® MHUIUATU3UPYIOMINN KOHCTPYKTOp 0€3 mapaMeTpoB, HaIpuMmep:
Num(){n=0;} wumm co cnuckom uannuanuzama Num(Q) :n(0){}

® VHUIUATM3UPYIOIINA KOHCTPYKTOP, MPEINOIararoliuii 3HAYCHUS 10 YMOIYAHHIO JISI
BCEX I0JIEH, HAIPUMED:

Num(int an=0){n=an;}

[lpr 0OBsABICHUM OOBEKTa C WCIONB30BAHUEM HEHHUITUAIU3UPYIOMIETO KOHCTPYKTOpPA
3HAUYCHMs ToJieli oOBeKTa He OyayT 3aJaHbl, XOTS HaMATh IOJ OOBEKT OyJeT BhIICIICHA.
NHunmanu3upyronmii - KOHCTPYKTOp 0e3 MmapaMeTpoB WM KOHCTPYKTOp C TapaMeTpamu,
3alaHHBIMH TI0 YMOJYaHHIO0, oOecreyaT 3amuch B MOl O0OBEKTa 3HAYCHHM, OMpPEIEICHHBIX
TUMH KOHCTpYKTOpamu. Eciu 0OBEKTOB OJHOTO Kiacca B MPOTrpaMMe HECKOJIBKO, TO Y BCeX
00BEKTOB, KOTOPHIE CO3MAIOTCS WHUIHATU3UPYIOMIMM KOHCTPYKTOPOM 0O€3 IMapaMeTpoB HITU C
napaMeTpamu, 3aJJaHHBIMH 110 YMOJTYaHHUIO, COOTBETCTBYIOIIHNE OIS OYIyT UMETh OJMHAKOBBIC
3HAYCHUSI.

Cnemyer MMeTb B BHIY, 4YTO KJIACC MOXET COIEPXKAThb MOIbKO OOUH KOHCTPYKTOD,
KOTOPBI MOXKET OBbITh BBI3BaH 0€3 yKa3aHUs apryMeHTOB. Eciii Takux KOHCTPYKTOPOB OBLIO OBl
HECKOJIBKO, TO KOMITHJISITOP HE CMOT OBl PEIIUTh, KAKOH KOHCTPYKTOP JOJDKECH OBITH BBI3BAH MPHU
0O0BSIBICHUY TEPEMEHHBIX 0€3 apryMEHTOB.

OCO0CHHO Ba)XHO HaJMYUe KOHCTPYKTOpA, KOTOPBI MOKHO BBI3BIBATH 0€3 apryMEHTOB,

IIpU CO3JaHNH MaCCHBa 00BEKTOB.
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Co3nanne ¥ MHUIHAJM3ANUS MAacCCMBOB 00beKTOB. Ecim mpu oOBsSBIEHWH MaccuBa
00BEKTOB KJIacca, BKIIFOYAIOIIETO KOHCTPYKTOPHI, UCIOJIb30BaTh CTAHAAPTHYIO (OpMY, TO IJIs
KKI0ro 00BbeKTa MaccuBa OyleT BBI3BAaH HEMHUIUATH3UPYIONIMA WM WHUIHAIU3HPYIOIINAN

KOHCTpPYKTOp Oe3 aprymenToB. Hanpumep:

Point masPoint[10]; // mnecsarps pa3 BeI3bIBaeTCS KOHCTPYKTOP 0€3 apryMEHTOB

Ecmu kmacc Point ommcan ¢ KOHCTPYKTOpaMH, HO NPH 3TOM B HEM OTCYTCTBYET
KOHCTPYKTOp, KOTOPBI MOXHO BBI3BIBATH 0€3 apryMEHTOB, TO MIPH BBIMOJHEHUU MMPOTPAMMEBI Ha
JTare Co3JaHusi MaccuBa OyneT MoJiydeHo cooOuieHne o0 ommbke error C2512, koropoe
3a)UKCUpYeT OTCYTCTBHME B KJlacce YKa3aHHOTO KOHCTpyKTopa. Ecim ke B Kiacce BooOIe
OTCYTCTBYIOT KOHCTPYKTOPHI, TO OIINOKA 3aKCUpOBaHa HE OYAET, MOCKOIbKY aBTOMATHYECKU
OyzeT co3iaH HEMHUIMATU3UPYIOLINI KOHCTPYKTOp 0e3 mapamMeTpoB.

Ecnu mpu co3ganum mMaccuBa MCTOJIB30BAICS HEHMHHUIIMATUZUPYIOMUNA KOHCTPYKTOP, TO
BCE OOBEKTHI — OJEMEHTHl MacchBa OyIyT HEWHUIMAIU3UPOBAaHHBIMH. [IprMeHeHHe
WHUIHATH3UPYIONIETO KOHCTPYKTOpa 0€3 TmapaMeTpoB WM KOHCTPYKTOpAa € TapaMeTpamH,
3a/IaHHBIMH 110 YMOJTYaHUIO, KaK YKa3aHO BBIIIE, MOXKET:

® VHHIMAIM3UPOBATh BCE CO3JaBaeMble OOBEKTHI OJUHAKOBO, KakK 33aJaHO B
MHUITHAIM3HPYIOIIEM KOHCTPYKTOPE — PEAKO TpeOyeTcs 1Mo YCIOBHIO 33/1a4H;

¢ VHUIMAIM3HPOBATh BCE CO3/aBacMble OOBEKTHI CIydalHBIM 00pa3oM — €Ie pexe
TpeOyeTcs Mo YCIOBHIO 33/1a4H;

¢ UHUIMAIM3MPOBATH BCE CO3JaBacMble OOBEKTHI BBOJUMBIMA B  TIpOIECCE
WHUIMAIA3AIUHA 3HAYEHUSIMU — BBOJ] B METO/I€ MHUIIMATH3AINH CYUTACTCS HETEXHOJIOTHUHBIM.

Jnst mpaBUIIbHOW (COOTBETCTBYIONIEH YCIOBHUSM 3a/laud) MHHUIIMAIM3AIMH OOBEKTOB BO
BCEX TpPEX ONHCAHHBIX BBIIIE CIy4asgXx CKOpEe BCEro TOHAIOOWTCS CHEIHaTbHBIN

VHULAAIM3UPYIOIUN METO/, 3a4a01UI 3HaYEHUs [10JIEH, HallpuMep:

void Point::setPoint(float af){ f=af; } // ununuanu3upyroumi MeTo

Takxe A CO3JaHUS MAaCCHBOB OOBEKTOB, MHHUIIMATU3WPOBAHHBIX NAaHHBIMU PEIIaeMOit
3aJa4i, MOXHO MPHUMEHHUTH CIEUUATIbHYI0O KOHCTPYKIHIO — KOHCMPYKYUIO, 00ecnedusarouyio
ABHLIL 8bI306 UHUYUATUIUPYIOULe20 KOHCMPYKIMOPA C YKA3aAHUeM HeoOXOOUMbIX aApeyMeHmos,

Harpumep:
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Point A[3]={Point(3.5),Point(8.13),Point(10.7)};

B pesynbrare Oyzer chopMHUpOBaH MAacCHB M3 TPEX DIEMEHTOB, y KaXIOTO M3 KOTOPBIX
Oyzer cBoe 3HaueHue moss f.
IIpumep 1.9. OObsiBICHHE U MHUIMATU3ALNS MACCUBOB O0OBEKTOB KJIacca, BKIIOYAIOIIETO

KOHCTPYKTOPBI.

#include <locale.h>
#include <stdio.h>
#include <conto.h>
class Num
{
int n;
public:
Num(int an):n(an){} // vHUIMATU3UPYIOIIUH KOHCTPYKTOP
NumQ{} /| HeMHUTIHATU3UPYIOIIHNI KOHCTPYKTOP
void setNum(int an){n=an;} // uvaunuamu3upyomui MeToq
}:
void main()
{
setlocale(0,"russian™);
int nn;
Num A[5]; // HeuHuIMaAIM3UPOBAHHBINA MACCUB

for(int 1=0;i<5;i++) // uHunMaTU3aI¥s SJIEMEHTOB MacCHUBa

{

printf ("BremouTe 3HaueHMe Mnoja $d-ro O@%GKTa:",i),
scanf("'%d" ,&nn) ;
A[1]-setNum(nn);

}

/| ATHUTTMATM3UPOBAHHBIM MaCCHB
Num B[3]={Num(3) ,Num(8),Num(10)};
_getch();
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Konupywuuii koHcTpykTop. B s3eike C++ mpu 00BsSBICHUN OOBEKTOB JIOMYCKACTCS
UCIIOJIb30BaTh ONEpalMi0 IPUCBAUBaHUS, B IMPaBOM YacTH KOTOPOM yKa3aHO HUMs paHee

OTIpEICIEHHOTO 00BEKTa, HAITPUMED:

Point A(20,6),C=A;

AHasiornyHas oInepanys HESBHO BBINOJHAETCS INPU BBI30BE IOJIPOTrPAMMBI, CPEIU
napaMeTpoB KOTOPOW €CThb OOBEKT, MepelaBacMblii B MOANPOrpaMMy B KadyecTBE Iapamerpa-
3Hayenus. Ilo mpaBunmam C++ mpu 3TOM co3faercss Komus OOBEKTa-apaMeTpa, YTO TaKxkKe
npearnonaraeT KOMMpOBaHUE MOJIEH.

[Ipr BBHIMONHEHUHU OlEpaluy NPUCBAUBaHHUA OOBEKTOB MJIs MHULHAIM3ALUU TOJEeH
00BEKTAa-KOMMH BBI3BIBACTCS CIECLUUAIBHBIA KONUPYIOWUL KOHCMPYKMOp, KOTOPBI B CIIHCKE

[IapaMeTPOB COAEPKUT MapaMeTp THUIIA ONPEENIIEMOr0 Kiacca, HalpuMep:

Classl(const Classl &t); wmm Classl(const Classl &t,int a=0);

Konupytomme KOHCTPYKTOpbl MOTYT ONPENENsAThCS B KJacce SBHO, HO MOTYT
HCIIOJIB30BAThCSA U KOMUPYIOIIME KOHCTPYKTOPBI, ONPEEICHHBIE 10 YMOIYaHHI0. B mocienneM

clIydae MpeJIoaraeTcsl, YTo A KaXKI0ro Kjiacca OMKCaH KOMUPYIOMINM KOHCTPYKTOp BUJA

<Wwms knacca> (const <Mms kinacca>&),

KOTOPBIA B 3aBHCUMOCTH OT CTPYKTYpBI KJIacCa MOXKET COAEP’KATh CIUCOK WHULAAIU3ALMNM,
BKJTIOYAIOIIUI KOMHUPYIOIIHME KOHCTPYKTOpPHI 0a30BOT0O Kiacca M OOBEKTHBIX MOjed. Takoii
KOHCTPYKTOP aBTOMAaTHYECKU CTPOMTCS KOMIWIATOPOM U OOECHEUMBACT NOCI€008AMENbHOE
Konuposanue ecex nonei oovexma. IIpu 3ToM ecnu 1 Kakoro-in6o mosst uiau 6a30Boro Kiacca
SBHO OIpENIEIeH KOMUPYIOIIHUNA KOHCTPYKTOp 06e3 CONSt, TO U KOHCTPYKTOp Kilacca B IEJIOM
HEsIBHO orpenensercs 6e3 const.

IIpumep 1.10. Hcnonb3oBaHue  aBTOMAaTHYECKHM  CO3/1aBa€MOr0  KOMHPYIOLIETO

KOHCTPYKTOpA.

#include <locale.h>

#include <string.h>
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#include <iostream>
using namespace std;
class child
{
private: char name[20]; int age;
public:
void print(void)
{
cout<<" NMmga: "<<name;
cout<<" BospacT : "<<age<< endl;
by
child(char *Name, int Age):age(Age)
{

strcpy(name,Name) ;

};
void main()

{

setlocale(0,"russian™);

child aa ("Mapua™, 6);

aa.print(); // BeiBomuT: Wwmsi: Mapusi Bo3spacr: 6
child bb=aa; // BbI3bIBAaET KONMUPYIOLIN KOHCTPYKTOP
bb.print(); // BeiBomuT: Wwmsi: Mapust Bo3spacr: 6
system(*'pause™);

B JaHHOM TIMPUMEPC KOMIUIIATOP ABTOMATHUYCCKH CO34AaCT KOHCTPYKTOP, COIJIACHO

KOTOpOMY T0JIsl 00beKTa aa 0e3 N3MEHEHUs] KOMUPYIOTCS B ouist o0bekTa bb:

child(const child & obj):name(obj.name),age(obj.age){}

Crnenyer NOMHUTH, YTO ABTOMAaTUYECKH T'€HEPUPYEMBIM KOHCTPYKTOP HE YYHUTBIBAET
0ocoOeHHOCTEl 00beKTa, a MOTOMY He Bcerja NpuUMeHHMM. VI3BecTHBl ABa ciydas, Korna
KOTHUPYIOLIUI KOHCTPYKTOP Heobxooumo (1) onmuchiBaTh B Kiacce sIBHO:
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e eclid TPU KONMUPOBAHUU TIONEH HEOOXOAMMO W3MEHSTHh COACPKUMOE XOTS OBl
HEKOTOPBIX U3 HHUX;

® CCIIM KJIACC COJICPIKUT XOTs ObI OJIHO TUHAMHUECKoe Tojie (cM. pasznen 1.4).

Ipumep 1.11. SIBHOEe ompeneneHUe KOMHUPYIOMIETO KOHCTPYKTOPA, HW3MEHSIOINIETO

COJIEP’KUMOE TIOJISI TPU KOTTMPOBAHUH.

#include <locale.h>

#include <iostream>

using namespace std;

class Num

{
int n;

public:

Num(int an):n(an){} // vaunuaaTu3upyroImuii KOHCTPYKTOP
Num(const Num& ob) // xonupyroumii KOHCTPYKTOP
{ n =o0b.n*3; }
void print(void)

{ cout<<" Tlose n =""<<n<<" "<< endl; }

}:

void main()

{
setlocale(0, " russian™);
Num aa(l1l0); // BBI3BIBACTCSI HHULIUATU3UPYIONINI KOHCTPYKTOP
aa.print(Q); // BeiBoaMT ITose n =10
Num bb=aa; // BBI3BIBaETCS KOMUPYIOIIUI KOHCTPYKTOP
bb.print(); // BeiBoaMT ITose n = 30
system(*'pause’);

by

Hcnonp3oBaHHOE B MOCIEIHEM INpUMEpe MPUMEHEHHE KOMUPYIOIIHMX KOHCTPYKTOPOB
BCTPEYAETCSl JOCTATOYHO PEJKO, MOCKOIBKY paboTa ¢ MpOorpaMMoil IpHU 3TOM CYIIECTBEHHO
YCIIOXKHSETCS BCJIEACTBUE HEOOXOIUMOCTH IOMHUTh OCOOCHHOCTH KONMPOBAHUS OOBEKTOB.
I'opa3no yare NpUXoANUTCS OMUCHIBATH KOMUPYIOIINE KOHCTPYKTOPHI AJIsl KIACCOB, COAEPKAIIUX

JIUHAMHUYCCKHUC I10JIA.
Oruapnenue
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1.4 KouHcranTHbIe 00beKThI. [leperpy3ka MeTo10B 1J151 KOHCTAHTHBIX 00HEKTOB

Jlyist mpeoTBpamieHus: OIMO0YHOTO U3MEHEHHS O0BEKT, KaK | JIF00as Apyras nepeMeHHas,
MOXKET OBITh OOBSBICH HEU3MEHSEMBIM (KOHCTaHTHBIM). B 3TOM ciydae OH JOJKEH

OIMHUCBIBATHCS C YKa3aHUEM const:

const <Mwms kinacca> <lImsa o0bexkTa>;

B kmacce, msi KOTOpOro BO3MOMKHO CO3JJaHWE KOHCTAHTHBIX OOBEKTOB, MOKHO OIHCATh
CrenHaTbHBIC METOIBI, OOBSIBUB MIEPEAaBaEMbIii 10 YMOIYaHHIO 00beKT *th 1S Hen3MeHsIeMbIM.
B arom ciyuae ciryxeOHOe crtoBo CONStT yka3piBaeTcs MOCIE 3aroj0BKa M MapaTpoB METO1a, HO

JI0 €TO TeNa, HalpuMep:

class A

{
public:

void proc() const{...} // veron mjisd KOHCTAHTHOTO OOBEKTa

[Ipy TakOoM oOmMMCaHUM KOMIMJIATOP OyneT 3ampemarb B MeETOJe H3MEHEHHE IoJei

KOHCTaHTHOT'O 00BEKTa, BBIIaBasi COOTBETCTBYIOIIEE COOOIIEHUE, HAIIpUMeEp:

class A

{
private: int x;
public:

void f(int a) const // merox onpeneseH A KOHCTAHTHOTO 00BbEKTa

{

X = a; // oumbkxa xoMmmuusumm !!!
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MeToapl KOHCTAHTHBIX OOBEKTOB MapaMETPUUYECKH MEPerpykaroT METOIbl OOBIYHBIX
00BEKTOB, MOCKOJIBKY KOMIWJISITOP CUYUTAET, YTO OOBIYHBIE U KOHCTAaHTHbIE OOBEKTHI UMEIOT
paznuuHble TUMBL. OmpenenuB CHelHalbHbIE METOMABI JJII KOHCTAHTHBIX OOBEKTOB, MOYKHO

MPEyCMOTPETh JUISl HUX OTACIBHYIO, OOBIYHO YIIPOIIEHHYIO 00paboTKYy.

Ipumep 1.12. MeToasl KOHCTAHTHBIX OOBEKTOB.

#include <iostream>

#include <conio.h>

using namespace std;

class A

{

private: iInt Xx;

public:
A(int a) { x = a; cout << "A(iInt) // x=" << x << endl; }
void FQ) { cout << "F() // x=" << x << endl; }

void F() const { cout << "f() const // x=" << x << endl; }

};
int main()
{
A al(l);
al.fQ; // BBI3BIBAETCS OOBIYHBIN METO/T
A const a2(2);
a2.fQ; // BBI3BIBAETCSI METOJ] KOHCTAHTHOTO 00BEKTA
getch();
return O;
by

Ecnmu xnacc comepKUT TOJIBKO METON JAJisi KOHCTAaHTHOTO OO0BEKTa, TO ITOT MeToj 0e3
npoOjeM OyIeT BBI3BIBATBHCS M JJII KOHCTAHTHBIX M JJIs1 OOBIYHBIX 00BbekTOB. OmHAKO TpH
BBI30BE OOBIYHOTO METOJIa I KOHCTAaHTHOTO OOBEKTa KOMOWIATOpP OyaeT (QuKCHpoBaTh

OLINOKY.
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#include <conio.h>

class A
{
public:
void T Q{} // ne const meron
}:
int main()
{
const A a;
a.fQ; // Ommuo6ka: o0ObIYHBI MEeTO/I BHI3BAH I KOHCTAHTHOI'0 00bEKTA
getch();
return O;
}

B pesynpTare KOMIuiismuu moiaydaeM cooOreHne o0 ommoke:

error (C2662: “A::f" : cannot convert "this®™ pointer from
"const A" to "A &"

KOTOPOE 03HAYAET, YTO HE BO3MOXKHO MpeoOpa3oBaHNEe KOHCTAHTHOTO 00BEKTa K OOBIYHOMY.

To xe COO6H_I€HI/I€ MBI TOJTYYUM, CCJIM METOJ KOHCTAHTHOTO 00BbEKTa MOMIBITAETCS BHI3BATH

JPyroii METoM, KOTOPbIi He 00bsIBIIEH, Kak CONST MeTox:

#include <conio.h>
class A
{
public:
unsigned 1 Q{} // ue const weron

class B : public A
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public:

void f2 () const
{

f10;

// HeJb3d MCIOJBL30BaTh He const mMeTon

}:

int main()

{
const B b;
b.f2(0);
getch();

return O;

B sTOM ciiyyae KOMOMIATOP BBIAACT COOOIIEHUE:!

error C2662: “A::fl1" : cannot convert "this" pointer from "const
B* to "A &".

YroObl MCIIPaBUTH OIMHOKY BO BTOpPOM ciiydae jgoctanouno omucate meron F1(), kax

METOJ 11 KOHCTAHTHHOrO 00bekTa. OMHAKO, €CIM UCXOIHBIA KJIACC, BKIIFOUAIOMIAI TOT METO
— OMOJIMOTEYHBIN, TO TOCTYII K €r0 METOJIaM Y HaC OTCYTCTBYET.
Jlist mpenoTBpalieHus] OMUOOK KOMIWIAIMM B OOOMX CIydasxX MOYKHO BBITTOJTHUTH

npeoOpa3zoBanne CONST_cast, kotopoe oTMeHseT aTpuOyT CONST 00beKTA.

B nepBoM mnpumepe mnpu BbI3OBE

OOBIYHOrO MeTOHa UI1 KOHCTAHTHOIO OOBEKTa B
OCHOBHO# IporpaMMe CJIeIyeT HalucaTh:

const_cast<A*>(&a)->F();

Bo BTOpoM mpuMepe mMpu BBI30BE OOBIYHOTO METO/A W3 METOAQ, OMHUCAHHOTO JUIS
KOHCTAaHTHOI'0 00BbEKTa, HEOOXOJUMO HAIMCATh:
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const_cast<B*>(this)->f1();

K coxanenuto, B o0oux ciydasx, HCHOJB3ys mpeoOpasoBanue cOnsSt_cast, Ml
OTMEHseM JeicTBHe aTpuOyra CONSt, Hapymas CTpPOrylo 3aliuTy IOJeH OO0BeKTa OT

OIIMOOYHBIX U3MEHEHUIA.
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1.5 Kiaaccsl ¢ JTMHAMAYECKUMH MOJIAMH

JluHaMU4ecKH BBLICIATH MAaMSATh TOJ TPOCTHIE TEPEeMEHHBIC, BKIIOYaeMble B OOBEKT,
HEBBITOJHO, TaK KaK MaMsTh PacXOyeTcsl He TOJBKO JJIS pa3MEIICHUsI CaMOi IEPEMEHHOI, HO U
noJ MH(GOPMAIMIO O BbIIEICHUU HaMATU. [loaToMy AMHaAMUYecKoe pacrpesieseHue NaMsTd
O0OBIYHO MCTOJIB3YIOT MPH PadOTE CO CIOXKHBIMHU CTPYKTYpaMH JaHHBIX, OCOOCHHO, €CITU pa3zMep
Oyaymiero ToJs 3apaHee HE W3BECTCH (HAmpuMmep, 3aBUCHT OT HWCXOAHBIX JaHHBIX H
OTIpeNIeNIeTCs B IPOLIECCE BHIUMCIICHUH ).

Hamnbonee wacro auHaMu4eckoe paclpelesieHHe NaMsITH NPUMEHSIOT B KJAccax,
UCTIONIB3YIONIMX B KaueCTBE MOJICH MACCHBBI, CTPOKH, CTPYKTYPHl M UX KOMOWHanmu. B 3Tom
cllydae TIOJie COACPXKHUT yKa3aTelb Ha TEPEMEHHYIO COOTBETCTBYIOIIETO THIA. YKa3arelb
NOJIy4aeT CBOE 3HAYCHHE NPU BBIIEICHUM MaMATH MOJA CTPYKTYPY HAHHBIX, ISl KOTOPOW OH
omnpeneneH. OCBOOOXKIEHUE ITOM MaMATH MPOUCXOANT IO aJIpecy B yKa3aTesie B COOTBETCTBHHU C
TUIIOM TIEPEMEHHOM.

[lpy co3maHMM KITACCOB C JMHAMHUYECKHMHU IOJISIMA HEOOXOIMMO YUYUTBHIBATH OOJIBIIOE
KOJINYECTBO 0COOCHHOCTEH. Tak KOHCTPYKTOP TaKOTro Kilacca OOBIYHO OCYILECTBIISICT BBIACICHHUE
YYaCTKOB HaMsTH TpeOdyeMoro pasMepa IoJ| MepeMeHHbIE, ajpeca KOTOPBIX NPHUCBAUBAIOTCS
COOTBETCTBYIOIIUM YKa3aTeJsIM, i 00€CTICUNBAET KOHTPOJIb HATUYHS JTOCTYITHOM ITaMsITH.

JlecTpyKTOp KJIacca COOTBETCTBEHHO JOJDKEH NMPH YHHUTOXKCHHH OOBEKTa OCBOOOXKIAThH
pacrnpeneneHHyl0 MpH KOHCTPYHPOBAHMU IaMSTh, IMOCKOJIbKY aBTOMATHYECKHU 3Ta MaMATh HE
0CBOOOXKTaeTCS.

[lpu sTOM, ecim B KiIacce MPEIyCMOTPEH HEWHHUIMATH3HPYIOUIMA KOHCTPYKTOp U B
nporpaMMe IO KaKOH-TO TPUYMHE IWHAMUYECKHE IOJII MOTYT OBITh HE CO3MaHbBl, TO B
JECTPYKTOpE HYKHO TpOBEpATh (DaKT BBIACNCHHS NaMITH TOA TOJS Mpexnae, 4YeMm ee
0CBOOOXKIaTh, HHa4Ye TNPU BBIIOJHEHWH MpOrpaMMbl OyJeT creHepupoBaHa oOUIMOKa
O0CBOOOXKIeHHs maMsATH. Kpome Toro, Ijs MHUIMATU3AIMH IOJIeH 00BeKTa, CO3JaHHOTO C
MIOMOIIIBI0 HEMHUITMAIM3UPYIONIETO KOHCTPYKTOpA, CIEAyeT MPeayCMOTPETh METOJ| Kiacca,
KOTOPBIH BBLACTSUT ObI MaMATh MO/ MOJIS TAKOT0 00bEKTa M HHUIMATU3UPOBAI HX.

JlonomHUTENbHBIE MPOOJIEMBbI MOTYT BO3HUKHYTh MPHU HEOOXOAMMOCTH CO3JAHHS KOIUHU
00BEKTa, HAIPUMEP TIPH Tepeade 00beKTa B MOANPOTrpaMMy B KauecTBe MapaMeTpa-3HauCHHUS.
B srom cimywae miis peanmzanuul Orepanyud KOMUPOBAHHS KIacC ¢ TUHAMHYECKUMH TOJISIMH

IIOMUMO OOBIYHOTO KOHCTPYKTOPA, B KOTOPOM OyAET BBLACIATHCA HaMsTh O] pa3MelleHHe
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auHaMuueckoro momst (Hampumep cM. puc. 1.1, @), AOMKEH BKIOYATh KOMUPYIOIIHUMA
KOHCTPYKTOp JJIsi KOPPEKTHOTO CO3MaHUSI KOMHUU OOBEKTAa. DTO CBS3aHO C TEM, YTO IMpH
UCTIOJIb30BaHUU CTAHIAAPTHOTO KOMUPYIOUIETO KOHCTPYKTOpA aipec JAWHAMHYECKOTO TI0JIs
IPOCTO KOIUPYETCs, U TIOCJIE ATOTO MBI MOJy4yaeM JiBa 00BEKTa, UCTIONB3YIOINX OJHH U TE€ e
nuHaMudeckue mons (cM. puc. 1.1, 6). COOTBETCTBEHHO MPHU YHHUYTOXCHHHM KOIHH OOBEKTa
JECTPYKTOPOM €IUHOE Ui JBYX OOBEKTOB IMHAMHUYECKOE IOJIE OCBOOOXKIACTCS, OCTABIISIS
OCHOBHOU 00BEKT 0e3 nuHamuueckoro nois (eM. puc. 1.1, ). Tenepb npu m000M 0OpanieHu! K

3TOMY HOJIIO MBI ITOJIy4UM COOOIIeHHE 00 OIHnOKe.

OOBeKT / OO6BeKT Ko
TTone TTone 00beKTa

[ ] [ ]

OOBEKT /

Puc. 1.1. O0beKT ¢ IMHAMHUYECKHUM IOJIEM:
@ — TOCJIe KOHCTPYUPOBAHHUS;, 6 — TTOCIIE HEKOPPEKTHOTO CO3JaHMsI KOTIHH;
6 — TIOCJIEC YAAJICHHUsI HEBEPHO CO3/IaHHON KON

IMpumep 1.13. PaboTa ¢ 00HEKTOM, BKIIFOUAIOIINM JUHAMHUYECKOE TOJIE.

#include <stdio.h>

#include <conto.h>

class TNum

{

public: int *pn; // ykasarens qis aapeca AMHAMHUYECKOTO MOJIS

TNum(int n) [/ vHUIIMATH3UPYIONUIT KOHCTPYKTOP
{ pn=new int(n); }
TNum(const TNum &Obj) // xonupyromui KOHCTPYKTOP

{ pn=new Int(*Obj.pn); }
~TNum() Il nectpyxrop
Oruapnenue

WMBaHoga I".C., Hnuywkura T.H. «O6BbeKTHO-0preHTUpOBaHHOE NporpaMMupoBaHne Ha s3bike C++ B cpeae Microsoft Visual Studio 2008»



31

{ delete pn; 1}
}:
void Print(TNum b) // moamporpaMma ¢ mapaMeTpoM 00bEKTOM
{ printf("'%d "",*b.pn); }
void main()
{

TNum A(1);

Print(A);

_getch();

OraBieHue
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1.6 Co3nanue, MHUOUAIU3AUMS U YHHUYTOKEHHE THHAMUYECKHX 00bEeKTOB

Kaxk 0b110 ykazano B pazzaene 1.1, mo nmpaBunam si3eika C++ 00BEKTY HEKOTOPOTO Kiracca
naMsTh MOXET OBbITh BBIJIENICHA CTaTUYECKU — Ha 3Tale KOMIWJISALUM WM JUHAMUYECKH — BO
BpeMsl BBINIOJHEHUs mporpammbl. Ilpu STOM BblAETEHHE U OCBOOOXAECHHE Y4YacTKOB
OCYIIECTBIISICTCS TIPH BBIMIOJIHEHUU onepanuii New u de lete.

[Ipu BbAETCHUN TAMSATH JUIS OTIENBHBIX OOBEKTOB HCIOJIB3YIOT ClEAyIoUme (HopMsl

oOpamieHus K ornepaunuu NEW:

<HWwms ykazarens Ha 00bekT>=New <Hms knacca>;
WIH

<HWwms ykazatens Ha 00bekT>=New <Uwms knacca>(<Cnucok nmapameTrpon>);

Bropyio popmy npuMeHSIOT IpY HATMYKUU Y KOHCTPYKTOpa CIIUCKA ITapaMeTPOB.

Omneparust de lete tpebyeT yka3aHus TOJIBKO HMCHH 00BEKTa:

delete <lwms ykazartens Ha 00BEKT>;

Hanpuwmep:

Num *a; // 0OBsIBICHUE yKa3aTels Ha OOBEKT
a=new Num; //BeineneHre NaMATH 0] HEUHUITUATM3UPOBAHHBIH 00BEKT

delete a; [/l ocBOGOXIECHUE BBIICIIEHHON HAMSITH

B sTom cnyuae kiacc, moa 0OBEKThI KOTOPOTO BBIACISACTCS MaMATh, JOJHKEH COACpPIKaTh
KOHCTPYKTOp, BBI3bIBACMBIH 0€3 yKa3aHWs apryMEHTOB, W MPH HAIWYUH 3aIIUALICHHBIX WA
CKPBITBIX TOJIE — METOJ1 MHULIMAJIM3AI[MU HEBUUMBIX W3BHE MOJICH.

st co3manus MTHUITMATU3UPOBAHHBIX JUHAMHUYECKUX 0OBEKTOB KJIACC JIOJDKEH COJIePKaTh

MHUIHAIN3UPYIOIIUNA KOHCTPYKTOP C COOTBETCTBYIOIIMMU MapaMeTpaMu:

Num *b; // 0OBSIBIEHUE yKa3aTelsa Ha O0ObEKT
b = new Num(5); // Beimenenue namMsaTH M0 HHUIUATU3UPOBAHHBIA O0BHEKT

Oruapnenue
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delete b;

[Tpu ocBOOOXKAEHNUN TAMATH aBTOMAaTHYECKU OyJIeT BBI3BAaH JIECTPYKTOP Kiacca, a MpH ero

OTCYTCTBUHM aBTOMAaTUYECKU OY/ET CreHEPUPOBAH «IIyCTOW» NECTPYKTOP BUAA:

Num: :~NumQ{}

IMpumep 1.14. Vcnionp3oBaHre TUHAMAYECKHX OOBEKTOB CO CTATUYCCKUMH TTOJISIMHU.

#include <locale._h>
#include <iostream>
#include <iomanip>
using namespace std;
class TVector

{
private: int x,y,z;
public:
TVector OQ{} // HenHunuaM3upyoMHi KOHCTPYKTOP
TVector(int ax, int ay, int az) // vHUIMaTH3UPYIOIIUH KOHCTPYKTOP
{ x=ax;y=ay;z=az; }
~TVector(Q{} // nectpykrop
void PrintVec();
void SetVec(int ax,int ay,int az) // uHunuanu3upyOIHi METOT
{ x=ax;y=ay;z=az; }
}:
void TVector::PrintVec()
{
cout<<'"3uauenue BekTOpa: "<<setw(bH)<<x<<™ , ';
cout<<setw(b)<<y<<" , "<<setw(bH)<<z<<"\n"';
by
void main()
{

setlocale(0,"russian™);
TVector *a,*b; // nBa ykaszaresns Ha 0OBEKTHI KiTacca

Oruapnenue
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// BBIIEIAEM IIaMATh IO JUHAMAYECKUE O00OBEKTHI KJIacca

a=new TVector(12,34,23); // vauuuanu3npoBaHHbIil 00BEKT
b=new TVector; /| HeMHUIIHATN3UPOBAHHBINA OOBEKT
b->SetVec(10,45,56) ; // uannuanuzaius o0beKTa
a->PrintVec(); // BeIBOTUT: 12, 34, 23

b->PrintVec(); // BeBOmHUT: 10, 45, 56

// 0cBOOOXK1aeM MaMSTh, BBIICICHHYIO MOJI AMHAMUYECKHE 00BEKTHI Kilacca
delete a; // BBI3BIBAET JECTPYKTOP

delete b; // BBI3BIBAET ECTPYKTOP

system(*'pause’™);

[Ipu pabore ¢ TMHAMUYECKUMHU OOBEKTaMH CIEAYET MIOMHUTh, YTO NPUCBAUBAHUE OOHO20
0b0vekma Opyeomy ¢ NOMOWbIO YyKazameiel C800Umcs K KONUpo8amuro aopeca:. TIOCIe
BBITIOJTHEHHS OIEpalli MEPBBIM yKa3aTelb COACPKHUT TOT K€ ajapec, 4yTo U BTopoil. Crapoe
3HAUEHUE B TIEPBOM YKa3zaTelle CTUPACTCS, U, €CIIU OH COJEPKall aapec HEKOTOPOro 00bEKTa, TO
NaMsTh, BBIJICIICHHAS paHee MO 3TOT 00BEKT, OCTAeTCs 3aHATONW W Oojee HenocTymHoW. Takas
ommOKa TOJydusa Ha3BaHHE «yTeuka mamsaTh». K omubke Takke MPUBEIET TOMBITKA
OCBOOOIUTH MaMsATh MO OOOWMM YyKazaTensiM, TaK KaK OAMH W TOT K€ YYacTOK IaMsTH,
BBIJICJICHHBIN IOJ] 00BEKT, OCBOOOXKIACTCS ABaKAbl. Bo M30ekaHKe 3TUX OMIMOOK HEOOXOIUMO
YUUTHIBATh U KOHTPOJIHPOBATH MOJOOHBIC CUTYAIUH.

Ha xnacc, ucmons3yeMblil 71l CO3MaHHS TUHAMHYECKHX OOBEKTOB, MOXHO BO3JIOKHTH
3aja4yy ynpaBJeHUs TaMAThIO, €cii nepeonpeaenuts onepaimu New u delete. OcobenHo 3To
MOJIE3HO JUISI KJIACCOB, KOTOpBIE SIBISIOTCS 0a30BBIMH JJIi MHOTOYHMCIIEHHBIX MPOU3BOIHBIX
KJIaCCOB.

Kpome 3TOro B KOHCTPYKTOpE WM METOJI€, BBIMOJHSIONIEM paClpeiesiCHUe MNaMsTH,
CleyeT TPeIyCMOTPETh KOHTPOJb €€ Hanuuus. llpu oOHapyXeHHH HEI0CTaTKa MaMsITH

HEO00XO0IMMO KOPPEKTHO BBIUTH U3 CO3AABIIETOCS MOJIOKEHUS.

Oruapnenue
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1.7 JlunamMuyecKkue MacCMBbI 00bEKTOB M MACCHBBI YKa3aTeJsieil Ha 00beKThI

[To TpeGoBaHuIO pemiaeMoil 3amayvl W3 JUHAMHYECKHX OOBEKTOB MOTYT CO37aBaThCs

MaCCHBBL. ITO MOXHO CAENATh TPEeMs CIIOCOOaMM:
® CO3/1aTh AUHAMHYECKUH MACCUB OOBEKTOB — IaMATh MOJ HETO BBIAEIAIOT OJHUM

HETPEPBIBHBIM (PparMeHTOM paBHBEIM 00beMy BCeX 00beKTOB MaccuBa (puc. 1.2, a), Hanpumep:

B mas[] = new B[n];

® CO31aThb CTaTHYECKUM MacCHUB yKazaTeneﬁ Ha OOBEKTHI U 3aMeEM JUHaAMHUYCCKHU BBIACIUTD

namsITh O 3JeMeHTsI (puc. 1.2, 6), Hanpumep:

B *mas[n]; // mamaTh moa MaccHB yKa3aTescH BbIIEIeHA CTATHYESCKU

for (i1=0; i<n; 1++) mas[i1]=new B; //Beigenenne namMsaTH Mo 0ObEKTHI

® CO3J1aTh ,I[I/IHaMI/I‘IeCKI/II\/'I MacCuB yKazaTeneﬁ N 3aT€EM TaKXKE€ AMHAMHYCCKH BbIJCIHUTH

namsITh O[T 3JIeMeHThI (puc. 1.2, 6), Hanpumep:

B **mas=new B *[n]; // mamsaTh moa MaccuB yKa3aTeJcH BbIICICHA JMHAMUYCCKU

for (i=0; i<n; 1++) mas[i]=new B; // BoiiereHne maMaTH MOa OOBEKTHI

r

\ A

[ ]
®
Y

Puc. 1.2. Tpu ciocoba opranu3anuu JUHAMHYECKUX MAaCCUBOB OOBEKTOB (CEPhIM BBIICIICHBI
AJIEMEHTHI CTPYKTYPBI, pa3MEIIEHHBIC B JUHAMHYECKON TTaMSITH):
a — TUHAMHAYECKHI MacCUB 0OBEKTOB; O — CTATHYECKUI MAaCCUB yKa3aTeJlel Ha TUHAMHYECKH
pa3meniaemMble OOBEKTHI;, 6 — IMHAMHYECKUH MAacCUB yKa3arenel Ha TUHAMAYCCKH
pa3MeniaeMbie 00bEKTHI

OCBOGO)K,Z[aTB BBIACJICHHYIO IaMATb HYXXHO mdakK, Kak oHd 6bl]la ebzdeﬂena:
Oruapnenue
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. OJTHUM (hparMeHTOM — JIJIsl IMHAMUYECKOTO MacCHUBa OOBEKTOB:

delete[] mas;

® IMO3JIEMEHTHO — JIsI MaCCHUBa yKasaTeney"I Ha OOBEKTHI:

for (1=0; i<n; 1++) delete mas[i];

® OJIHHUM (bpaFMeHTOM, €CJIM IIaMsATh 1104 MaCCHB yKazaTeneﬁ BbIACITIATIACh JUHAMUYCCKU:

delete [] mas;

Paznnuns MCXKAY CTATUYCCKUMHU W JUHAMHUYCCKUMH, HWHULNUAINZUPOBAHHBIMH U
HCHHUIIUAJIM3UPOBAHHBIMU O6’beKTaMI/I H MaCcCMBaMU M3 HHUX CYHICCTBCHHO BJIMAOT Ha
CHUHTAaKCHUC UX OIIMCaHUA U Ha pa60Ty C HUMH, [TO3TOMY 3TH PA3JINYUS BA)KHO XOPOUIO IMTOHUMATh.

Ipumep 1.15. Omnpemenum kiaacc Point, BkIOYaOmUii 1gBa CKPBITBIX IO,
MHUIUAIM3UPYIOIIUNA U HEMHUIUAIU3UPYIOIINNA KOHCTPYKTOPBI, HHUIHMATU3UPYIOMUNA METOl U

METO/]] BBIBOJA COAEPKUMOTO MOJIEH HA IKPAH:

#include <iostream>
class Point
{
private: int x,y;
public: PointQ{}
Point(int ax,int ay): x(ax),y(ay){}
void SetPoint(int ax,int ay){ x=ax; y=ay; }
void Print(){ std::cout<<x<<" "<<y<<'\n"; }

A Tenepb co3aa MM 00BEKTHI H MACCUBBI 00ObEKTOB PA3IMYHBIX THIIOB.
1. Cmamuueckue u ounamuueckue ooveKmol.

A. Heunuyuanuzuposanuwiti cmamuyeckuti oovexkm (cM. puc. 1.3, a):

Point a; /I 00BsiBEHNE 00BEKTA
a.SetPoint(5,10); // uannmanuzaius noaei

Oruapnenue
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a.Print(); /] BBIBOZI COMEPKUMOTO OJIEU HA IKPAH
p p

[TockonbKy OOBEKT — CTAaTHYECKUH TaMATh CIICIUATBLHO BBIICIATH U OCBOOOXKIATh HE

Haao, 3Ta orncpanusia 6y,Z[GT BBITTIOJTHCHA aBTOMATHUYCCKU.

Puc. 1.3. Pe3ynbrathl onepanuii OObSIBICHHS CTATHYCCKUX (a—0) U THHAMHYCCKUX (6—2)
00BEKTOB:

@ — CTaTHYECKUI HEMHUIIMATU3UPOBAHHBIA 00BEKT; 6 — CTATUUECKUI MHUIIMATU3UPOBAHHBII
00BEKT; 6 — yKa3aTellb Ha HECO3/IaHHbIN TMHAMUYECKHI 00BEKT; & — yKa3aTellb Ha
JTUHAMWYECKUI HHUITUATHU3UPOBAHHBIN 00BEKT

b. Unuyuanuzuposannwiii cmamuueckuil oowvexm (cm. puc. 1.3, 6):

Point b(2,3); /I coznanne oO0bekTa
b.Print(); // BBIBOI COIEpKMMOTO TIOJIeH Ha dKpaH

OOBeKT cpa3y co3qaeTcsi MHHULIIMATN3UPOBAHHBIM, TPOOJIEM C TaMSAThIO TaKXKe HET.

B. Heunuyuanusuposannwiii ounamuueckuii o6vekm (cM. puc. 1.3, 6):

Point *e; // 00BsIBIIEHNE HEMHUIIMATM3UPOBAHHOTO yKa3aTels Ha O0BEKT
e=new Point(3,4); // BeaeiacHre NaMATH U HHUITHATU3AIMS TOJICH
e->Print(); // BBIBOZ COIEP>KUMOT0 TIOJIEH Ha 3KpaH

delete e; Il ocBOOOXKIEHHE TTAMSITH

[Tox 0OBEKT HEOOXOMWMO OTHEIBHO BBIJICIHTH MaMATh, COOTBETCTBEHHO €€ CIIECIYyeT U
0CBOOOIUTE.

I'. Unuyuanusuposannwiii ounamuueckuti oovexm (cm. puc. 1.3, 2):

Point *j=new Point(3,4); /* oobsBicHHE yKa3aTess Ha O0BEKT,
BBLIEJICHUE [TAMATH U WHULMAIN3ALM [T0JIeH o0ObekTa */

J->Print(Q); // BBIBOJI COZIEP’KUMOTO TIOJIEH Ha SKpaH
delete j; Il ocBOOOXKICHHE TAMSTH
OrnaBneHue
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O6paboTka WHUIMATM3UPOBAHHOTO OOBEKTAa HHUYEM HE OTIUYAeTCs OT 00paboTKH
HEUHUITMAIM3UPOBAHHOTO OOBEKTa, IMPOCTO Olepanuud OOBABICHHS YKas3aTess, BBIICICHUS
IIaMsTH U UTHUIIUAJIN3alluu HOJ'ICI‘/JI O6’beKTa COBMCIIICHBI B OTHOM OHepaTope.

2. Cmamuueckue u OuHamuuecKue maccuebl 00veKmoes.

A. Heunuyuanuzuposanuwiti cmamuyeckutl maccus oovekmos (em. puc. 1.4, a):

Point c[4]; // 0OBsIBIIEHNE MaCCHBA OOBEKTOB
for(int 1=0;i1<4;i1++)
{

c[i1]-SetPoint(i*i1,1-5); // uaunmanuzanus mnoyei
c[1]-Print(); // BeiBoxa comepMMOro MOJCH Ha SKpaH

HOCKOJ’II)Ky MacCHB OOBSABIAETCS HCUHUIUAIIN3UPOBAHHBIM, €TI0 00BEKTHI IMIPUXOANUTCA
HHUIUAJIU3UPOBATH, IIOCIIE YETO COACPKHNMOC IMoJICH MOYKHO BBIBOJIUTD. HpO6J’ICM C MMaMAThIO

HECT.

m S q

2l s ] o
L]

L2l 2] 2]
I?I?I?I?I?I?I/// / \p

5 4 | 2 |

Puc. 1.4. Pe3ynbTaThl BHITIOJHEHUS ONEepaIiii 0OOBSBICHUS] MACCHBOB OOBEKTOB:
@ — HeMHUIHATH3UPOBAHHBIA CTATUYECKHI MACCUB OOBEKTOB; 6 — HHUITUATN3UPOBAHHBIN
CTaTHYECKUN MAaCCUB OOBEKTOB; 8 — HCMHUIIMATHN3UPOBAHHBIN TUHAMHUYECKHI MacCUB 0OBEKTOB;

2 — HeMHUIIMAJIU3UPOBAHHBIM CTATUYECKHI MAacCUB yKa3aTeleil Ha 00bEKThI

b. Unuyuanuzuposannwiti cmamuueckuii maccue o6vekmos (cm. puc. 1.4, 6):

Point d[2]= {Point(2,4),Point(4,5)}; /* co3nanue maccuBa
00BEKTOB U MHULIAAIN3AIMS UX TTonei */
for(1=0;1<2;i++) d[1]-Print();// BeIBOJ COAEPKUMOrO MOJICH HA SKpaH

Oruapnenue
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MaccuB co3aeTcsi HHUITUATU3UPOBAHHBIM, COICPKUMOE TIOJICH MOXKHO Cpa3y BBIBOIUTH.
[IpoGnem ¢ mamsAThIO HET.
B. Heunuyuanusuposannviii ounamuyeckuti maccus oovekmos (puc. 1.4, 6):
Point *m=new Point[3];
for(1=0;1<3;i1++)
L U
m[i]-SetPoint(i,i+l);
mi]-Print();

¥
delete [] m;

HaMHTB 1o I[I/IHaMI/I‘IeCKI/Iﬁ MacCCHUB BBIACIIACTCA OJHUM KYCKOM, CJICOOBATCIIBHO H
0CBOOOXKIaTh €€ HAJ0 TAKXKE.

I'. Heunuyuanusuposanusiii cmamudeckutl maccus ykazamenet Ha oovekmot (puc. 1.4, 2):

Point *s[3];
for(i=0;i<3;i++)
{
s[i]=new Point(i,i+1l);
s[i]->Print();
by

for(i=0;1<3;1+t+) delete s[i];

B naHHOM ciydae caM MacCuB yKaszaTeled — CTaTUYECKUM, T.€. MaMsITh MOJ HEro
3aKa3bIBaTh HE HaHO. [laMsTh clemayeT BBIACTUTH MOJ KaXAbIH M3 OOBEKTOB, a B 3aBEPIICHUH
paboThI BEIACTICHHYIO TAMATH HEOOX0IUMO OCBOOOMTB.

. Hnuyuanuzuposannsiii cmamudeckuil maccus ykazamerneil na oovexmol (puc. 1.4, 0):

Point *q[]={new Point(2,7),new Point(1,5),new Point(4,2)};
for(1=0;1<3;i++)
{
qli]->Print();
by
for(i=0;1<3;1+t+) delete q[i];

B aTOoM ciydae mamsATh 1mMOA OOBEKTHI TAaKXKE BBIIENIACTCS TUHAMUYCCKH, a WX ajpeca
3aHOCITCI B CTaTHYECKUU MAacCHUB yKa3aTeﬂei/'1. OCBOGO)K,Z[GHI/IG IIaMATH BBIIIOJIHACTCA B IIUKIIC
OTACJIbHBIMU KYCKaMHU TAaK, KaK OHa BbIACIAIACD.

IIpumep 1.16. O6paboTka MacCCHBOB TMHAMHUYECKUX OOBEKTOB.

PaccMoTpuMm mporpamMmy, CO3MAIONIyI0 MAacCHB W3 ISATH JUHAMHYECKHX OOBEKTOB,
JOCTYIIHBIX YCpPE3 MacCCUB yKa3aTeﬂeI‘/’1 Ha 2OTH OGBGKTBI, H MaCCHUB H3 TPCX AUHAMHUYCCKHUX

00BEKTOB, IOCTYIHBIX Yepe3 yKazaTeslb Ha MepBbIi 00bEKT MacCHBA.

Oruapnenue
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#include <locale.h>
#include <string.h>
#include <iostream>
using namespace std;
class sstr

{
private: char str[40];

public: int x,y;
void print(void)
{
cout<<"Cogmepxmmoe mnomnein - ''<< endl;
COUtL<<"X= "'<<x<<" y= "'<<y<<"  str= ''<<str<<endl;
by

sstrQQ{} // HenHUIMATU3UPYIOIIUI KOHCTPYKTOP

sstr(int vx,int vy,char *vs="Crpoka no ywmosuauun')
{ setstr(vx,vy,vs); }

~sstr() {} // nectpykrop

void setstr(int ax,int ay,char *vs); /[* uaunuanu3anus

noJieit oobekra */

}:
void sstr::setstr(int ax,int ay,char *vs)
{
if (strlen(vs)>=40)
{ strncpy(str,vs,40); str[40]="\0"; }
else strcpy(str,vs);
X=ax; y=ay;
¥
void main()
{

setlocale(0, " russian™);
sstr *a[5], //maccuB yka3areneii Ha ATh TMHAMHYECKUX OOBEKTOB
*C; // ykazarenb Ha MACCUB JUHAMHYECKUX OOHEKTOB

int i,j;

Oruapnenue
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char *vs=""Crpoka''; //BBIIENUTH NAMATh U HHULIUATU3UPOBATH OOBEKT

for(int 1=0;i<5;i++) //co3mars MacCuB IMHAMHYECKUX OOBEKTOB
a[i]=new sstr(10+i1,10+2*i,"aaaa" +i);

cout<<" Maccur oHwexTor a''<<endl;

Tfor(1=0;1<5;1++) // BbIBeCTH COACPKUMOE MOJICH 0OBEKTOB

{

cout<<"smement "'<< 1+1;

a[i]->print(Q;

}
for(i=0;i1<5;1++) delete a[i]; Il ocBOOOANUTD TAMSATH
c=new sstr[3]; // BBIIETUTH TAMSTh O] TP TUHAMUYECKHX 00BEKTa

for(1=0;1<3;1++) // MHUIMAIIM3UPOBATH MOJISI TUHAMUYECKIX 00BEKTOB

(ct+i1)->setstr(15+1,12+1*2,vs+1);
cout<<" Maccus ofwexToB C''<<endl;
Ffor(1=0;1<3;i++) //BBIBECTH COAEPKUMOE TOJIEeH 00BEKTOB
{

cout<<""smement "'<< 1+1;

(c+i)->print();

}
delete []c; // ocBOGOAUTH AMSTH

system(*'pause’™);

Oruapnenue
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Bomnpocsl 111 caMOKOHTPOJIS

1. Yro takoe knacc B C++? Kak BeINONMHUTH onKicaHue Kiacca?

Ortser.

2. Kakue cymecTByl0T criocoObl OrpaHUYeHHs JOCTyIa K KOMIIOHeHTaM kiacca? Kak u rae
OHM HcIoNb3yloTcA? YeM oOTIHMYaeTcs OMUCAaHHE KOMIIOHEHTHBIX (YHKIMHA BHYTPU U BHE
onpezaeneHus kiacca?

Ortser.

3. Chopmynupyiite 0COOEHHOCTH KOHCTPYKTOPOB M JECTPYKTOpoB kimaccoB C++. Uto
Tako€ HEUHUIMAIM3UPYIOMIUA KOHCTPYKTOP M 4YE€M OH OTJIMYaeTcsi OT KOHCTpyKTopa 0e3
napamerpoB? Korzma wucnonb3oBaHMe KOHCTPYKTOpa, BbI3bIBAEMOro 0€3  apryMEeHTOB,
HeoOxoaumMo?

Ortser.

4. Yrto Takoe Kommpyromuid KoHCTpykTop? HaszoBuTe ciydam, Korja HCIOJIb30BaHUE
TaKOro KOHCTPYKTOpa 00513aTeNbHO.

Ortser.

5. Kakue crno>KHOCTH BO3HUKAIOT IpU paboTe ¢ AMHAMHUYECKUMHI 00beKTaMu?

OTtBeT.

Oruapnenue
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2 TlocTpoenune mepapxuu KJiaccoB

2.1 HacuaexoBaHue

Hacnedosanuem Ha3bIBAIOT KOHCTPYMPOBAHUE HOBBIX 0O0JIEE€ CIIOKHBIX HPOUZBOOHBIX
KJIacCOB (KJIAaCCOB-TIOTOMKOB) M3 YK€ HMMEIOIIUXCS 0a306blX KIACCOB (KJIACCOB-POIAUTEIICH)
MOCPECTBOM J100ABJIEHUs TMOJNEH U METONOB. OTO — 3((EeKTHBHOE CPEACTBO PACHIMPEHUS
(YHKIIMOHAJIBHBIX BO3MOXKHOCTEH CYHIECTBYIONIMX KJIACCOB 0€3 MX MepernporpaMMHUpPOBAHUS U
MOBTOPHOM KOMITHJISIIIAH CYIIECTBYIOIIUX ITPOTPAMM.

[To ompeneneHno KOMIIOHEHTaMH POU3BOAHOTO KJIAcca SIBIISIOTCS:

® KOMITOHEHTHI 0a30BOT0 Kjacca, 3a HCKIIOYCHHEM KOHCTPYKTOpa, IeCTPYKTOopa |
KOMITOHCHTHOW ()YHKIIMH, TEPEONPEACIIAIONIeH onepannio «mpucBanBanus» (=) (cMm. pasmen
5.4);

® KOMITOHEHTHI, J00aBIIsIEMbIE B TEJIe TIPOM3BOIHOTO Kilacca.

B ¢dyHKUMOHANEHOM CMBICIEC MPOM3BOJHBIC KIACCHI SBISIFOTCS 0OOJiee MOIIHBIMH 10
OTHOUICHUIO K 0a30BBIM KJlaccaM, TaK Kak, BKJIFOYas IMOJIT M METOABI 0a30BOr0 Kiacca, OHU
00JTaaroT emie ¥ CBOMMH KOMIIOHEHTaMH.

OrpannueHne A0CTyna K TOisAM H (QyHKIUsAM 0a30BOro Kjacca MpPH HACIEAOBAHUH

OCYHICCTBIIACTCA C MIOMOINBIO CTICTITUAJIBHBIX OHHC&TGHGﬁ, ONpeCAC/IAIOIMMX BHAJ HACIICIOBAHUA.

class <Mwms npousBogHOTO KiIacca >:

<Bwua nacnenoBanus><HMms 6azoBoro knacca>{<Temno kimacca>};

IJie BUJ HAaCJIeJOBaHUS OIpeae/IIeTCs KIIOUeBbIMU clioBamu: pPrivate, protected,
public.
BunumocTs moneit u GpyHkmmii 6a30BOTO Kiacca U3 MPOU3BOAHOTO OMPEIENISIeTCs CEKIUEH,

B KOTOPOil HAXOAUTCS OOBSBICHHE KOMIIOHEHTA M BUIOM HaclieoBaHus (cM. Tad. 2.1).

Oruapnenue
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Ta6auna 2.1. BuauMocTh KOMIIOHEHTOB 0230BOTr0 Kjacca B MPOU3BOIHOM

Bun OO0OBbsBICHIE KOMIIOHEHTOB B BuauMocTh KOMIIOHEHTOB B
HacCJICOOBaHUA 06a30BOM KJtacce IIPOMU3BOIHOM KJIaCcCe
private HE JOCTYIIHBI
private protected private
public private
private HE JOCTYIIHBI
protected protected protected
public protected
private HE JOCTYIIHBI
public protected protected
public public

Ecnu Buj HaciemoBaHWs SBHO HE yKa3aH, TO [0 YMOJYaHUIO NMpUHHMaeTcs private.
OpHako XOpOIMH CTHIb MPOrpaMMHpOBaHUS TpeOyeT, uYToObl B JIO0OOM ciy4dae BHJ
HacJeJ0BaHMs ObUT 33/1aH SBHO.

CornacHo Tabmuiie 2.1 caMbiM TPOCTBIM sIBIIsieTCs HacienoBaHue Buga public

(oOmetocTymHoOe), OJHAKO NMPHU €ro MPUMEHEHUH CIEAYeT MOMHHUTBH, YTO CKPBIThIE B CEKLIUU

private KOMIOHCHTHI

COTTBETCTBEHHO JUIA O6paH_IeHI/I5I K CKPBITBIM I10JISIM 06a30BOro Kjiaacca JOJIXKHBI UCITIOJIB30BaThCA

0a3oBOro Kkjacca B MNpOU3BOJHOM BCC PABHO HCAOCTYIIHBI.

METObI OOIIETOCTYITHOM MITH 3aIUIIEHHBIX CeKIUi 0a30BOro Kiacca, HalpuMep:

class A

{
int x;

public:

void set_a(int ax){x=ax;}

print_a(){cout<<x;}

};
class B:public A

{
int y;
public:

void set_b(int ax,int bx)

{
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set_a(ax); /I moctym K CKPBITOMY IOJIIO X

b=bx;

b

print_b(Q)

{
print_a(); // goctyn Kk cKkpeITOMY MO0 X
cout<<y;

b

KoHCTpYKTOpPBI M J1eCTPYKTOPbI MPOM3BOAHBIX KjaccoB. Kak yxe ymomMuHanoch
panbiie B C++ KoHcmpykmopul u 0ecmpyKmopbl 6a308020 K1dcca 6 NPou3800HLIX KAACCAX He
Hacnedyromesa. OpHako eciu 0a30BbI KIAcC COACPKHUT XOTS Obl OIWH KOHCTPYKTOp U
JIECTPYKTOP, TO MPOM3BOJHBIN KJIACC TAKXKE JOJDKEH BKIIOYATh COOCTBEHHBIE KOHCTPYKTOP H
nectpykrop. [Ipu stom C++ moazmepuBaeT ONpeseseHHbIE MMPAaBMUIa B3aMMOJICHCTBUS MEXKIY
STHMHU KOMIIOHEHTaMH1 0a30BBIX M ITPOU3BOIHBIX KJIACCOB.

ITpu co3nanuu 00BEKTOB MPOU3BOJHOIO KJIacca MPELYyCMOTPEH agmoMamuiecKull 6bi306
KOHCmMpYKmopa 6a306020 kiacca Iisl MHUIMAIU3aMK ero mnojiei. OaHako cieayeT MOMHUTD,
YTO 10 YMOJIYaHUIO OCYHIECTBIISICTCS BBI30B KOHCTPYKTOpa 0a30BOro Kiacca Oe3 napamempos.
Ecnm Takoif KOHCTPYKTOp B 0a30BOM KJIacce OTCYTCTBYET, TO KOMIMJISATOP BBIAAET COOOIICHHUE
006 ommbke error C2512

[TockonbKy SIBHBIH BBI30B KOHCTPYKTOpa 0a30BOro kjacca B MpOrpaMMe HEBO3MOKEH,
9TOOBI epeIaTh ITOMY KOHCTPYKTOPY apryMEHTHI U1l HHUIMATU3ALUH 1ToJIel 6a30BOTo KIacca,
CIIE/TyeT:

e 100aBUTH COOTBETCTBYIOIIME MapaMeTpbl K COOCTBEHHBIM IapaMeTpaM KOHCTPYKTOpa
IPOM3BOIHOTO KJlacca,

® BBI3BAaTh KOHCTPYKTOpP 0a30BOr0 Kjacca 6 Chucke UHUYUAIU3ayuu KOHCTPYKTOpPA

IMPOU3BOAHOTO KJIaCCa, IepcaaB €My COOTBCTCTBYIOIIUC aPT'YMCHTHI.

class A
{
int x;
public:

A(int ax):x(ax){} // xoncrpykrop 6a30BOro Kiaacca
Oruapnenue
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}:
class B
{
int y;
public:
B(int ax,int ay):A(ax),y(ay){} // KoHCTpyKTOp MPOU3BOIHOrO Kiacca

IIpu »TOM cobOmomaeTcss CTPOrMii MOPSAOK KOHCTPYHPOBAHMSA ToJiel 0a30BOro
IIPOU3BOJHOrO KJIACCOB: HE 3aBUCUMO OT IOPAAKA YKa3aHUS B CIIMCKE MHULMAIU3ALHUKA CHaYayIa
BBI3BIBACTCS KOHCTPYKTOp 0a30BOr0 Kjacca, a 3aTeM — KOHCTPYKTOPHI HOJIEH, OOBsABICHHBIX B
IIPOU3BOJHOM KJIacce.

IIpumep 2.1. [Topspok pabOTel KOHCTPYKTOPOB 0A30BOT'0 M MPOU3BOAHOTO KJIACCOB.

#include <iostream>
using namespace std;
class A
{
public: int a;
A(int v):a(WO{}
void printa(Q{ cout<<a<<endl; }
};
class B: public A
{
public: int b;
B(int va,int vb):A(va),b(vb) {}

void printb(void) { cout<<a<<" "<<b<<endl; 1}

};
class C: public B
{

public: int c;

c(int va,int vb,int vc):B(va,vb),c(vc) {}
void printc(void)
{ cout<<a<<™ '<<pb<<™ ‘'<<c<<endl; }

Oruapnenue
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};
void main()
{
A aa(10); // BBI3BIBaETCS KOHCTPYKTOp Kitacca A
B bb(10,100); //BeI3bIBacTCsS KOHCTPYKTOp Kiacca A, a 3atreM — B
C cc(10,100,1000); // BeI3bIBatOTCS KOHCTPYKTOPHI KitaccoB A, B u C
aa.printa();
bb.printb();
cc.printc();
system(*'pause’™);
by

HectpykTopsl (ommcaHHBIE B TMPOrpaMME WM CO3/IaHHBIE aBTOMATHYECKH) OYyIyT
BBI3BIBATHCS B MOPSIKE, 0OPATHOM MOPSAIKY BBI30Ba KOHCTPYKTOPOB.

IIpumep 2.2. [IpoexkTupoBaHKE KIACCOB C CIOIB30BAHUEM HacienoBaHus (kinaccel Llenoe
yucio 1 BemecTBeHHOE YnCIIO0).

[Tycte Tpebyercst pa3paboTaTh Kiacchl JUId peanu3anuu oO0bekToB llermoe dymcino u
BemectBennoe uucno. O0bekT Llenoe uncino AomKeH XpaHUTh JJIMHHOE IIEJI0€ B JAECATHYHOM
3allUCH U YMETh BBIBOAWUTH €ro 3HaueHue. OOBEeKT BemiecTBeHHOE YHMCIO AOKEH XPaHUTh
BEILIECTBEHHOE YKCJI0, 3a1aBaeMoe B Buje CCCCC - dddddd, u ero cuMBonbHOE ITpeACTaBICHHE.
OH Take T0JHKEH YMETh BHIBOJIUTH CBOE 3HAUCHHE Ha SKPaH.

s 06onx 00BEKTOB HEOOXOAMMO MPEAYCMOTPETh BO3MOXKHOCTh MHULIMAIN3ALNU KaK B
MOMEHT OOBSBICHHUS IEPEMEHHOM, Tak W B mporecce GyHKIuOHUpoBaHUs. [lockonbky
BEIIECTBEHHOE YMCJIO BKJIIOYAET JJIMHHOE 1IeJI0€ KaK eIyl 4acTb, KJIAcc AJIS ero peaau3aluu

MOYKHO HAcJIeI0OBaTh OT KJIacca, peall3yIoIIero JIUHHOE 1ejoe yuciio (puc. 2.1).

Tlong Treal
dlong num dlong drob,
Tlong( char *real
~T|ong() Treal()
setnum(), ~Treal
print() setnumv()

printr()

Puc. 2.1. HaciieqoBanue KiaccoB

#include <locale._h>

#include <stdlib.h>
Oruapnenue
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#include <iostream>
#include <string.h>
using namespace std;

typedeft unsigned Ilong dlong;

class Tlong // Kitacc Ilenoe gucio
{
public:
dlong num; // 9ucI0BOE TOJIE Ki1acca
TlongO{} // HEeMHUIIHATN3UPYIOIINH KOHCTPYKTOP

Tlong(dlong an):num(an){} // konctpykrop

~TlongOQ{} // necTpykTop
void print(void) /] BBIBOI 3HAUEHUS TIOJIS
{ cout<<" llesoe uwmcmo : "'<<num<<endl; }

void setnum(dlong an) // uaunmanu3anuu moJst

{ num=an; }

}:

class Treal: public Tlong // Knacc BeriecTBeHHOE YHCITO

{

public:
dlong drob; Il npoGHas yacte yncna
char *real; /| 3anuch BEMECTBEHHOTO YHCIa
Treal ) [/ MHUTANTM3UPYIOMINI KOHCTPYKTOP 0O€3 mapameTpoB
{ real=NULL; }
Treal (char *st) :Tlong() // uantmanu3upyronuii KOHCTPYKTOP
{ setnumv(st); }
~Treal ()// nectpykTop
{ if (real!'=NULL) delete [] real; }
void printr(); // BeiBox BelIeCTBEHHOIO YKCIa
void setnumv(char * st); // vaunmanusaius mojei Kiacca
}:
void Treal::setnumv(char * st)
{

int I=strlen(st);

Oruapnenue
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char *ptr;

real=new char[1+1];
strcpy(real,st);
ptr=strchr(real,”."); *ptr="\0";
drob=dlong(atol (ptr+1));
num=dlong(atol (real));

*ptr="_.";

void Treal::printr(Q)

{

+

cout<<"'BemecTenHoe umcrno: "'<<real<<endl;
cout<<"llemasa uwacte: '; print();

cout<<"IIpobrasa uyacTe: "<<drob<<endl;

void main ()

{

setlocale(0,"russian™);

Treal a('456789.1234321'"), // 06bekT NpOU3BOIHOTO KIacca
*pa=new Treal ("'456789.1234321""), // ykazarens
mask|[3]= // uaunmanuzupoBaHHbBIl MACCHB OOBEKTOB
{

Treal ("'1748.5932"),

Treal (''4567.34321™),

Treal (*'18689.9421')
}:

a.printr(Q);

pa->printr(); delete pa;

for(int 1=0;1<3;i1++)

{

cout<<"omemenr maccusa '<<(I1+1l)<<": "'<<endl;
mask[1]-printr();

by

system(*'pause');

Oruapnenue
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YnpasieHue BHIMMOCTHI0 KOMIIOHEHTOB 0a30BOro KkJjacca B NPOHU3BOJAHOM.
[Tpou3BOAHBIH KITACC MOKET MOJIYYUTh JOCTYII K KOMIIOHEHTaM cekuuii protected u public
0a30BOro Kjacca Jaxe IMpH CaMOM JKECTKOM BHJE HacjemoBaHus private. Jns storo
UCTIONB3yIOT KBamupukatop moctyma <HWwms kmacca>:!<Hwms kxommoHeHTa>. KBamudpuxatop
ClIeflyeT TIOMECTHTh B Ty € CEKIMIO, B KOTOPOHl HEOOXOIMMBIH KOMIOHEHT ObUI OMHMCaH B
6a30BOM KJ1acce.

Ipumep 2.3. TIlomydyeHwe NTPOU3BOAHBIM KJIACCOM JOCTyHa K 3allUIICHHBIM U

00IIIeIOCTYTHBIM KOMITOHEHTaM 0a30BOT0 KJlacca pU HaclienoBanuu Private.

#include <iostream>

using namespace std;

class A
{

private: int x;
protected: int y;
public: int z;

void print(void)

{
cout<<'x = "'<<x<<endl;
cout<<"y = "<<y<<endl;
cout<<'z = "'<<z<<endl;
}

AQO{x=20; y=30; z=50;}
};
class B: private A //Bce KOMIOHEHTHI Ki1acca A He IOCTYITHBI B Kilacce B
{
protected: A::y; /¥ zammiieHHoe mose Kiacca A,
OOBSIBIIICTCS JOCTYITHBIM B Ki1acce B */
public: A::z; [* obGuiee mone kiaacca A,

00BSBISIETCS IOCTYITHBIM B Kitacce B */

BO:AOQ{}
void print(void)
{

Oruapnenue
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cout<<"y = "'<<y<<endl;

cout<<"z = "'<<z<<endl;
by
}:
void main()
{
A aa; //co3nganue oO6bekTa 6a30BOrO Kilacca
B bb; //co3ganue oObekTa mpon3BoIHOTO Kiiacca
aa.print(); //seBomur: Xx=20 y=30 z=50
bb.print(); // BeiBoamT: Y =30 z=50
system(*'pause);

Oruapnenue
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2.2 MHOXeCTBEeHHO€e HACJTeI0BAHHE

S3pik  C++ TO3BOJSIET OCYIIECTBISATH HACIEJOBAaHWE HE TOJBKO OT OJHOTO, HO H
OJIHOBPEMEHHO OT HECKOJIbKUX KjaccoB. Takoe HacieloBaHHWE TMOJIYy4YUIO Ha3BaHUE
MHodHcecmeenHo20. OnucaHue MPOU3BOJHOTO Kjacca NpH MHOKECTBEHHOM HAaclleI0BaHUU

BBITJISAJIAT CIIEAYIOIUM 00pa3oMm:

class <Mwms npou3BoIHOTO Kiacca™:
<Bwup nHacienoBanus><Mwmsa 6a3oBoro kjiacca 1>,

<Bup nHacienoBanus><Mwmsa 6a3oBoro kjacca 2>,

<Bun nacienoanus><Mms 6a3oBoro kimacca N> {...};

Bun HacienoBaHus, Kak U B CIIy4ae IIPOCTOIO HACIIEIOBAHUS, ONIPEACIIAET PEKUM JOCTYIA
K KOMIIOHEHTaM COOTBETCTBYIOIIET0 0a30BOT0 Kiiacca. Eciiu KOHCTPYKTOPHI 0a30BBIX KJIACCOB HE
MMEIOT apryMEHTOB, TO MPOU3BOAHBIN KJIacC MOKET HE MMETh KOHCTpyKTOopa. [Ipu Hamuuuu y
KOHCTPYKTOpPOB 0a30BOT0 Kjacca apryMEeHTOB IIPOM3BOJIHBINA KJIacC 00s13aH UMETh KOHCTPYKTOP

CO CIMCKOM WHUITMATIU3AINH CIICTYIOIIETO BUIA!

<HMst KOHCTPYKTOpA MPOU3BOAHOrO Kiacca™>(<CNUCOK apryMEHTOB>):
<HWms koHCcTpyKTOpa 6a3oBoro kiacca 1>(<Crucok aprymeHToB 1>),
<Hms xoHCTpYyKTOpa 6azoBoro kiacca N>(<Cnucok apryMeHToB N>)

{<Teno xoHCTpyKTOpa MPOM3BOJHOTO Kilacca™}

[TocnenoBarenbHOCTh aKTUBU3ALMM KOHCTPYKTOPOB Takas kK€, KaK W s ciaydas
€IMHCTBEHHOTO 0a30BOro Kjacca: CHayala aKTHBH3HPYIOTCS KOHCTPYKTOpPHI BceX 0a30BBIX
KJIAacCOB B TMOPSJIKE UX TMEPEeYHCICHUsS B OOBSABICHUHM NPOHM3BOJHOIO Kjacca, 3aTeM
KOHCTPYKTOpPBl OOBEKTHBIX TOJEeH M B 3aBEPUICHUH — KOHCTPYKTOpP MPOU3BOJHOrO KIacca.
CoOTBETCTBEHHO MO0JIs1 0a30BBIX KJIACCOB CO3AAIOTCA B TOM IOpPSAKE, B KOTOPOM 3TH IOJS

MEPEYUCIICHbI TPU O0BSABICHUH TPOU3BOJHOTO KIacca.

Oruapnenue
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Ipumep 2.4. HacnenoBanue ot AByX 0a30BbIX KiaccoB. B nanHom mpumepe kiace third

Hacneayercs ot kiaaccos First u second (puc. 2.2).

first second
num_f C_S, num_s
first() second()
2 ‘ 5
third
twonasl()
get()

Puc. 2.2. MHOXECTBEHHOE HACJICIOBAaHHE

O06mwexT Kimacca tThird cocTouT U3 CIeAYIOMUX MOJICH:

e moms num_¥F, ynacmenoBannoro ot kiacca Tirst (omucannoro public,
HacJie/IoBaHHOTO Private, cienoBareibHO TOCTYHOTro Private) u HHUIHAIU3UPOBAHHOTO
CIIy4aiHBIM YHCJIOM B AuanasoHe oT -50 1o 49;

e 1oJiclk NUM_S u C_S, yHaclenoBaHHbIX OT kiacca second (omucannbix public,
nacinenoBanHbeix public, cremoBarensHo mocrymuoro Public) w MHUIMATH3UPOBAHHBIX
yuciaamu 20 U cumMBoJIOM «R», mpuueM MHULMAIU3ALMs Mol C_S B KOHCTPYKTOpE Kiacca

second He npexycMOTpeHa, T03TOMY OHA BBIITOJIHIETCS B TeJIe KOHCTPYKTOpa Kiacca third.

#include <locale.h>

#include <iostream>

#include <conio.h>

#include <stdlib.h>

#include <time.h>

using namespace std;

class fTirst

{

public: int num_T;

first(int va):num_f(va)
{ cout<<"Koucrpyxrop First\n"; }

};

class second

{

OrnaBnenue
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public: char c_s; int num_s;
second(int vn):num_s(vn)
{ cout<<"KoucrpyxTop second\n"; }
}:
class third:private first, // cokpsiTe 6a30BoOro Kiacca

public second // oTkpsIThiii 6a30BBIi KiIacc

{
public:
third(int nm,char vc,int nfx):
first(nfx), second(nm)
{
cout<<"Koucrpyxrop third\n";
C_S=VC; /* uHuMIMaIu3aIus; 1moJjs 6a30BOro Kiacca
KOHCTPYKTOPOM ITPOU3BOAHOTO Kjacca */
by
int get(void) // monmy4eHre 3HaueHus] BHYTPEHHETO MOJIs
{ return num_¥f; }
}:
void main()
{
setlocale(0,"russian™);
srand((unsigned)time(NULL)); // uauinanu3aius 1aTauKa ClIydailHbIX YHCET
int r=rand()/1000-rand()/1000; // mpucBocHHE YUCITY CAYyYAHHOTO 3HAUCHHUSI
third aa(r,"R",50);
cout<<aa.get()<<" "<<aa.cC_s<<" "<<aa.num_s<<endl;
_getch();
by

B pesynbTaTe BBINOJHEHHUS MPOTrpaMMbl MbI MOJIY4YaeM CIEAYIOUIYIO LEMOUKY O0OpaeHui

K KOHCTPYKTOpPaM:

Koucrpykrop First
KoucrpykTop Second
KoucrpykTop third

Oruapnenue
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u cozepkumoe nojieir num_F, C_S u hum_S, noctynHeIx B kinacce third:

50 R -4

OraBieHue
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2.3 BuprtyaabHoe HacjieJOBaHUe

[lpy MHOXECTBEHHOM HaclieJIOBaHWHM 0a30BBIii KJIaCC HE MOXET OBITh yKa3aH B
MPOU3BOTHOM KJlacce Ooiiee omHOrO pasza. OMHAKO BO3MOKHA CHTYaIlHs, KOT/Ia TPOU3BOIHBIN
KJIACC TIPH HACIEAOBAHUU OT MOTOMKOB OJJHOTO 0a30BOT0 KJIacCa MHOTOKpPATHO HACIEAYET OJIHU
U T€ XK€ KOMITOHEHTHI 0a30BOTO Kinacca (puc. 2.3). MHbIME cioBamMu, TPOU3BOAHBIA KIacc OynmeT

coJiepKaTh HECKOJIBKO KOIUM IOJIeH 0JHOTO 6a30BOTO Kjlacca.

JAY

Puc. 2.3. MHOTOKpaTHOE HaClIeI0BaHKE MOJIei 6a30BOTO Kiacca
YroObl M30€KaTh MHOTOKPATHOTO BKJIFOYCHHS B IPOW3BOJHBIA KJIacC KOMITOHCHTOB
0a30BOro KJacca, UCIONIb3YeTCs 8UpmyanbHoe Haciedosanue. [Ipu BUPTyaIbHOM HACIEIOBaHUU

MIPOM3BOTHBIN KIIACC OMUCHIBAIOT CIEAYIOLUIUM 00pa3oM:

class <lms npousBoaHOTO Kitacca™:

virtual <Buna naciemoBanus><Mms 6a30Boro kimacca>{...};

B orom cimydae BKiIIOYEHHME B TPOM3BOJAHBIN Kiacc Tojeid 6a3oBoro Kiacca
OCYILECTBIISICTCS OJUH pa3, a HMX WHUIMAIM3AIMA BBIIOIHSIETCS B MPOM3BOJHOM KJlacce,
KOTOPBI HE SIBISIETCSA MPSMBIM MOTOMKOM 0a30BOro kiacca. BbI30B KOHCTPYKTOPOB IMPH 3TOM
MPOUCXOAUT B CIEIYIOIIEM TMOpsAIKE: CHadajga KOHCTPYKTOp BHPTYaJbHO HACJIETyeMOIo
0a30BOro Kjacca, 3aTeM KOHCTPYKTOPBI 0a30BBIX KJIACCOB B TOPSIKE MX INEPEUUCICHUS TMPH
0OBSIBIIGHUH MTPOU3BOJIHOTO KJIACCa, 32 HUIMU — KOHCTPYKTOPBI OOBEKTHBIX MOJIEH U KOHCTPYKTOP
MIPOU3BOHOTO KJ1acca. JlecTpyKTOpbl COOTBETCTBEHHO BBI3BIBAIOTCS B 0OPATHOM MOPSAIKE.

BuptyanpHO HacnemyeMbIii KIacce 0013amenbHO O0NNCEH COOepHCamb KOHCMPYKMop 6e3
napamempos, KOTOPbIil aKTUBU3UPYETCS] TIPU BBIMOJIHEHUH KOHCTPYKTOPOB KJIACCOB — IMPSIMBIX

IMOTOMKOB BUPTYaJIbHO HACJICAYECMOI'O Kj1acca.
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Ilpumep 2.5. BupryaspHoe HacienoBanue. Peammsyem  uepapXuio  KJaccos,
npezcraBicHnyo Ha puc. 2.3. Kiacc derived nacieayercs ot aByx HaciaeaHukoB kiacca fixed.
UToObI UCKJIFOUUTH yIBaAUBAaHHUE TOJICH, ONMUCAHHBIX B Kiacce fixed, HE0OX0IMMO HCIONIB30BaTh

BUPTYaJIbHOE HACJIEOBAHHUE.

#include <locale.h>
#include <iostream>
using namespace std;
class fixed
{
protected: iInt Fix;
public:
Tixed() // koucrpykrop 6e3 mapameTpoB
{ cout<<" Koucrpykrop knacca Fixed\n";}
Ffixed(int TFix):Fix(fix) // KoHCTpYKTOp C mapaMeTpom
{ cout<<" Koucrpykrop kinacca Fixed int\n"; }
}:
class derived_1: virtual public fixed // BupryanbHOe HaciaenOBaHUE
{
public: int One;
derived_1(void)
{ cout<<" Koucrpykrop kinacca derived 1\n"; }
}:
class derived_2: virtual private fTixed // BupryanbHOE Hacieq0BaHUE
{
public: int Two;
derived_2(void)
{ cout<<" Koucrpykrop knacca derived 2\n";}
}:
class derived: public derived_1, public derived_2
/* 0OBSBIIEHHE MPOU3BOHOTO KJIACcCa — HEMPSMOTO MOTOMKa */
{
public:
derived(void)
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{ cout<<" Koucrpykrop kmacca derived() \n";}
derived(int Fix):fixed(Fix)

{ cout<<" KoucrpykTop kmsacca derived (int) \n";}

void Out( )
{ cout<<" Bnauenme noma FIX = "<< Fix<<endl;}
s
void main()
{
setlocale(0,"russian™);
derived Var(10);
Var.out( );
system(*'pause™);
by

B pesynbrare paboTsl MpOrpaMMBbl OJTyYaeMm

Koucrpykrop knacca Fixed 1iInt
KoHCcTpykTOp Kjacca 1

KoHCTpyKTOp Kjacca 2

KouncrpykTop kjacca derived (int)

Ruauenme nons FIx=10

Ecnu Ob1 HacnienoBanue He ObLUIO BUPTYANIbHBIM, Mojie FiX ObUIO OBl BKIFOUEHO B OOBEKT

kiacca derived nBaxmsr:

derived 1::Fix u derived 2::Fix.
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2.4 Tlpoctoii nosumopdusm

B si3p1ke C++ npenycMOoTpeH MeXaHHU3M MNMOJH MO P ¢ U3 M a, 00ecnedrBarOmnni
BO3MOXXHOCTh ONPEACICHHS Pa3HbIX OMHUCAHUH HEKOTOPOTO €IMHOTO 10 HAa3BaHMUIO METOJA JUIs
KJIACCOB DPAa3JIMYHBIX YPOBHEH wuepapxuu. [Ipm 3TOM pa3iuyaoT npocmoll NOaUMop@usM,
OasupyloUIMiicss Ha MEXaHHW3ME pPAHHEro CBSI3BIBAHUS, U CIOXNCHbIU  NOJUMOPDU3M,
MCIIOJIb3YIOUINI MEXaHU3M MO3HETO CBSI3bIBAHUSI.

[pocroii (MOXXHO HCIIONIB30BAaTh TEPMHUH "CTATUYECKUI'") TTOIUMOP(U3M MO ICPIKIUBACTCS
s3pIkoM C++ Ha 3Tane KOMIWIIIUN U PEANTU3yeTCs ¢ MOMOILBIO MeXaHu3ma nepeonpeoenetus
(nepeepysku) @yukyuu. IlodTomMy Takue moaumMopdHbeie GyHKIMM Ha3pBatoTcas B CH++
nepeonpeaensieMpIMu. B coOTBETCTBUY ¢ 0OIIMMH IIpaBUJIaMU nepeornpeaenaeHuss GyHKUui oHn
JOJDKHBI  OTIIMYATBCSL  CuUcHamypou, T. €. KOIUYECTBOM, THUIIOM W TOPSAKOM CIEIOBaHHS
nepeaBaeMbIX apaMeTpoB.

[TomoGHBII TOAXO0/ MTO3BOJIIET CTPOUTH OOJIee THOKHE U COBEPIICHHBIC HEPAPXHUH KJIACCOB,
nepeonpenensisi B TPOU3BOAHBIX KJlaccaX METOJIbl B COOTBETCTBHM C TpeOOBaHUSAMU
pa3pabaTbiBaeMOi IPOrpaMMBbl WIIK CHCTEMBI, HCITOJIB3YIOIIEH 3TH KIAaCCHI.

IIpumep 2.6. Vcnonb3oBaHue paHHErO CBSA3bIBaHMA. {1 IEMOHCTpAIMM MPUMEHEHHS
CTaTHUYECKOro MmojauMop¢u3mMa BepHeMcs: K mpumepy 2.2. B atom npumepe ¢pynkiuu print()
u printr() BBHINOJHAIOT OJWHAKOBBIC IO CMBICIY ONEPAIMH — BBIBOJST TJIABHBIC MOJIS
00bEeKTa Ha JKpaH, CJICJOBATEIbHO, UX MOXHO Ha3BaTh OJHUM HMMEHeM, Hampumep Print().
Meron print(), Ttakum o0pa3oM, CTaHET TMOJUMOP(YHBIM — mepeonpeaeIsieMbM B
pOM3BOIHOM Kilacce. OTAEIbHOE ONpeNeIeHue METO/Ia B CBOEM KJIACCe HAa3bIBAIOT ACHEKMOM

MOJTMMOP(HHOTO METO/IA.

#include <locale.h>
#include <stdio.h>

#include <stdlib._h>
#include <iostream>
#include <string.h>

using namespace std;
typedef unsigned long dlong;

class Tlong Il Kiacc Llemoe gucio
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{
public:

dlong num; // 9ucI0BOE TOJIE Ki1acca
TlongO{} // HEeMHUITHATU3UPYIOIINH KOHCTPYKTOP
Tlong(dlong an):num(an){} // xkonctpykrop
~TlongQ{} // neCTpyKTOp
void print(void) // BBIBOI 3HAYCHMSI TTOJIS
{ cout<<" Ilesoe uwmcmo : "'<<num<<endl; }
void setnum(dlong an) // uannmanu3anuu moss
{ num=an; }

};

class Treal: public Tlong Il Knacc BeriecTBeHHOE YHCITO

{

public:
dlong drob; Il npoGHas yacte yncna
char *real; /l 3ammch BEIIECTBEHHOI'O YKCIa
TrealQO{} /| HeMHUIIHATU3UPYIOIIHI KOHCTPYKTOP
Treal (char *st) :Tlong() // xouctpykTOop
{ setnumv(st); }
~Treal ) Il nectpykrtop
{ delete real; 1}
void print(); //BbBoja BemeCTBEHHOTO YKcia (epeonpenesieTcs)
void setnumv(char * st); // uaunmanuszamus mojei Kiacca

}:

void Treal::setnumv(char * st)

{
int 1; char *ptr;
I=strlen(st); real=new char[l1+1]; strcpy(real,st);
ptr=strchr(real,"."); *ptr="\0";
drob=dlong(atol (ptr+1));
num=dlong(atol (real));
*ptr="_"7;
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void Treal::print()

{
cout<<"BemecTenHoe umcyo: "'<<real<<endl;
cout<<"llemas uacre: "; Tlong::print();
cout<<"IIpo6buasa uactb: "'<<drob<<endl;

by

void main ()

{
setlocale(0,"russian™);
Tlong 1(174832); // npocroit 00bekT 6a30BOrO Kiiacca
1.print(); // saBHBIH BBI30B IEPEONPEILIIEMOT0 METOIA
Treal a(’'1748.5932"); // npocroit 00BEKT MPOU3BOIHOIO Ki1acca
a.print(); // sBHBIii BBI30B NIEPEONPEICICHHOTO METOIa
system(*'pause™);

by

B paccmoTpenHOM npuMepe TpeOyeMblil acTieKT MOIUMOP(HOT0 METOJIa ONPEACISIETCS MO0

TUITY O6’beKTa, AT KOTOPOI'o 3TOT METOJ BBI3BIBACTCA.
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2.5 Cuaoxublii mosumopduszm

OpHako HCHOJIb30BaHUE MepeonpeesieHHbIX METO/IOB He Bcerna OezomacHo. M3BecTHBI
TPU ciyd4asi, KOTJla IPH WX NMPUMEHCHHH BO3HUKAIOT OIIMOKH, CBSI3aHHBIE C HEKOPPEKTHBIM
orpesieNieHueM THMa O0BhEKTa Ha dTare KOMIWISIIINY, a CIeIOBATEIIbHO U TPeOyeMOoro acmekra
BBI3IBAEMOI'0 METO/1A.

Ipumep 2.7. Jlns pgemoctpanuu OMMOOK, BO3HHUKAIOIIMX TPH HEKOPPEKTHOM
MCIOJIb30BaHUHU TPOCTOr0 MoIuMop(du3mMa BBeIeM B OMHUCaHKHE 0a30BOT0 Kiiacca MPEIbITyIIEro
npumMepa HoBbii MeToa Show(). DToT Merox OyAeT BbI3BIBATH CTATHYECKHUU MOJTUMOPQHBIMH
meron Print() wu HaciaemoBaThcs B MPOU3BOAHBIX Kiaccax. Kpome 3toro mobaBuM B
nporpamMMmy BHemHO0 QyHkimio Show _ext() c¢ mapameTpom — CCHUIKON Ha 0a30BbIi Kiacc,

9TOOBI TTOKA3aTh OCOOCHHOCTH PAHHETO CBSI3BIBAHUS.

#include <locale._h>
#include <stdio.h>

#include <stdlib._h>
#include <iostream>
#include <string.h>

using namespace std;
typedef unsigned long dlong;

class Tlong Il Kiacc Llemoe gucio
{
public:

dlong num; // arucIIoBOE TOJIE KIitacca
TlongOQ{} // HEeMHULMAIN3UPYIOIIUNA KOHCTPYKTOP
Tlong(dlong an):num(an){} // koHCTpYyKTOp
~TlongOQ{} // necTpykTOp
void print(void) // BBIBOJ] 3HAYCHHMSI TTOJIS
{ cout<<" Ilesoe umcmo : "<<num<<endl; }

void setnum(dlong an) // uaunmanu3anuu mosst
{ num=an; }

void show() // MeTon, BBI3BIBAIOIIMIA IEPEONIPEACIIIEMBINA METO/
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{ printQ); }

}:

class Treal: public Tlong // Kitacc BeriecTBeHHOE YHCIIO

{

public:
dlong drob; /I npoGHas yacTh yrciaa
char *real; // 3amuch BEMIECTBEHHOTO YHCIIA
Treal Q{} // HEeMHULMAIM3UPYIOIIUHA KOHCTPYKTOP
Treal (char *st) :Tlong() // xouctpykTop
{ setnumv(st); }
~Treal ) // necTpykTOp
{ delete real; }
void print(); // BbIBOJ BEHMICCTBEHHOrO YKcia (TIEPEOIPEaCIIIETCS)
void setnumv(char * st); // ununuanuszaius mojei Kiacca

};

void Treal::setnumv(char * st)

{
int 1; char *ptr;
I=strlen(st); real=new char[1+1]; strcpy(real,st);
ptr=strchr(real,”.");
drob=dlong(atol (ptr+1)); *ptr="\0-;
num=dlong(atol (real));
*ptr="_7;

by

void Treal::print()

{
cout<<""BemecTrenHoe umcyo: "'<<real<<endl;
cout<<"llesmas uacre: "'; Tlong::print();
cout<<"Ipobrasa uacrTr: "'<<drob<<endl;

by

// BHeniHss (yHKIIMS C TTapaMeTPOM - CChUIKOW Ha 6a30BbIi kitacc Tlong
void show_ext(Tlong &par)

{ par.print(); }

void main
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setlocale(0,"russian™);

Tlong 1(174832); // npoctoii 00beKT 0a30BOTO Kiacca

1.show(); // kocBeHHBII BBI30B MEPEONPEALIAECMOr0 METOIA KiIacca

Treal a(’'1748.5932"); // npoctoit 00BEKT MPOU3BOIHOTO Kilacca

a.show(); // BbIBOZMT TOJIBKO LEJYIO YACTh YHCJIA (0OIIHOKA!)

Treal *pa=new Treal (""456789.1234321"); /* yka3zarenb Ha O0BEKT
MMPOM3BOTHOTO KJj1acca */

pa->print(); // sBHbI BEI30B MEPEONPEACICHHOIO METOIA

pa->show(); // BLIBOTHUT TOJBKO HEJTYI0 YaCTh Yncia (ommoKal)

delete pa; // BBI3BIBAET JECTPYKTOP MPOU3BOIHOTO Kiacca

Tlong *pb=new Treal (*'234567.34765"") ;/* ykazarein

0a30Bor0 KJ1acca, 00BEKT MPOU3BOIHOTO Kitacca */

pb->print(); // BLIBOIUT TOJBLKO IEJIYI0 YaCTh Yncja (ommoKal)

delete pb; // HesIBHO BBI3bIBAETCsI IECTPYKTOP KJjacca Tlong (ommodkal)

show_ext(a); // BbIBOAMT TOJIBKO LEJYI0O YacTh Yncaa (omuoKal)

system(*'pause™);

CpaBHenue mpuMepoB 2.6 1 2.7 TTOKa3bIBAaET, UTO PE3YNIHTATHI IBHOTO U OMOCPEIOBAHHOTO
Bb130BOB Merona Print() pasnuuatorcs. [Ipu sBHOM BBI30BE Ui MEPEMEHHBIX 0a30BOTO H
IPOM3BOIHOTO KJlacca, a TakXKe, CIIM yKa3aTelid W OOBEKThI COBIAIAIOT IO THITY, HUKAKHX
npo0JieM He BO3HHKAET: BBI3BIBACTCS aCMEKT METO/A Kiacca, K KOTOPOMY MPUHAIICKHUT OOBEKT.
OmnocpenoBaHHBIN BBI30B MOXXET MPUBOIUTH K OIIMOKaM. DTO OOBICHSICTCS CIEAYIOMIUMHE
PUYAHAMH.

Bo-mepBoix, npu panHeMm cBs3biBaHuH MeTon Show() jkecTko coeauHsSIeTCs ¢ METOI0M
print() 6a3oBoro kiacca Ha dtarne kommwsiue. CienoBarenbHo, u3 meroga Show() Bcerna
Oyzmer BbeI3bIBaThcs Meronx Print() 0asoBoro kiacca, A KOTOPOTO IO TPOM3BOTHBIX
KJIACCOB HE JOCTYITHBI.

Bo-BTOpBIX, MpU BBIMOJHEHUH CTaHIAPTHOTO MPEoOpa3oBaHMs yKa3aTessl MPOHU3BOIHOTO
Kjgacca B yKasareidb Ha 0a30BBIA, MOJS M METOJbl IMPOM3BOJHOTO Kjlacca CTaHOBSTCS
HEBHIMMBIMU JUTA yKa3aTels Ha OOBEKThI 0a30BOT0 Kiracca, MOITOMY OOpalleHHe K METOIY

print() npuBeneT K BHI30BY OJHOMMEHHOTO MeTo/1a 0a30BOI0 Kjacca.
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B-tperbux, BHemHss pyHkuus Show_ext() ommcana ¢ GopMaibHBIM HapamMeTpoOM —
CCBUIKON Ha 00BeKT 0a3oBoro kmacca. [lo mpaBmiaM CHHTaKchca B KadecTBe (DaKTHUECKOTO
nmapaMerpa MpU BBI30BE TaKOW (YHKIIMU €il MOXHO mMepeiarb UMs OO0BEeKTa MPOU3BOIHOTO
knacca. [Ipu sToM meperada mapamerpa OCYIIECTBISIETCS 1O alpecy, KOTOPBIH CTaHOBHUTCS
W3BECTCH TOJBKO Ha OSTarie BBIOJHEHHS, a YBsA3Ka BCEX aJIpecOB OINpPENeNsIeTcs Ha dTare
KOMIWJISILIMM, TIO9TOMY peajbHO B (yHKIMH OyAeT peanu3oBaHO oOpalieHHe K MEeTOIy
print() 6a3oBoro kiacca.

Bo Bcex Tpex ciydasix 00BEeKT, sl KOTOPOTO BBI3BIBACTCS METO/I, OMPEICIISIETCS alpecoM,
XpaHAIIEMCS B yKa3aTelle, KOTOPBIH IO TUITY MOKET HE COBIAJaTh C TUTIOM OOBEKTa:

1-it cayvaii — eciu nacnedyemviii Memoo 01 00beKma NPoOU3BOOHO20 KAACCA Bbl3bl8Aem
Memoo, nepeonpedeneHublll 8 NPoUu3B0OHOM Kldcce — B 3TOM Cydac BBI3BIBAIOIIUN METO.
orpenerneH B 0a30BOM KJIAcCe, MOITOMY KOMITWJIATOP CYMTAET, YTO M aCHEKT MOJIMMOP(HHOTO
MeTOoJla HeoOXoAnM 0a30BOTO Kiacca, 4TO HE KOPPEKTHO Ui Ciydasi, KOTJia HacieIlyeMblid
METO/T BBI3BaH JJIs1 00BEKTa IPOU3BOJHOTO KIlacca.

2-fi ciyvail — eciu 0O0vekm npouzso0H020 Kidacca yepe3 yKazamenb 0308020 Kiacca
obpawaemcs Kk Memoody, NepeonpedeieHHOMY NPOU3BOOHbIM KIACCOM — B ATOM CIydae THII
00BEKTa KOMIWISITOP OMpENeNseT MO TUMY YyKas3aTems, COOTBETCTBEHHO MOJKIIIOYas aCIEeKT
nonmuMopdHOro meroma 0a30BOrO Kjacca, XOTS pealbHO OOBEKT MOXKET MPUHAAIS)KATh
IPOM3BOTHOMY KIIACCYy.

3-il cayuaii — eciu mnpoyedypa 6vizvieaem nepeonpeoeneHHvlllt. Memoo O0as 00bekma
nPou3B00H020 KlAccd, NepedanHo2o0 & npoyeoypy uepe3 napamemp-nepemMeHHyI0, ONUCAHHbILL
Kak 0bOvekm 6a306020 Kiacca («npoyedypa ¢ NOAUMOPPHbIM 00beKmom») — B ITOM cllydae
TpeOyeMblii aClIeKT MOTUMOPGHOTO METOAA OMPEENSICTCS TUIIOM MapamMeTpa MEePeMEHHOM, 4To
HE KOPPEKTHO, €CJIM B KaueCTBE apryMeHTa B NPOIEAype IMepenacTcs OOBEKT MPOM3BOIHOTO
KJacca.

Qukcanus aapeca METoAa Ha JTale KOMIWIINUMUA SBIAETCS OTJIWYUTEIBHOU 4YepTOu
paHHEro CBsI3bIBaHUA. [103TOMY B TpeX MEPEUYMCICHHBIX CIydasX JJis MOJYYCHHUs MPaBUIBHOTO
pe3yabTata HEOOXOIMMO HCIOJIB30BAHUE CJIOXKHOTO IMOJMMOpPGHU3Ma, KOTOPBIH peann3yeTcs
MEXaHM3MOM TIO3/IHETO  CBSI3bIBAHUS, IIO3BOJIAIONIETO  BBHIOMpAaTh TpeOyeMBIH  acIleKT
noIMMOP(HOTO METO/a YK€ Ha 3Tare BBIMOTHEHHsI, Koraa THI (KJacc) 00beKTa, sl KOTOPOTro
BBI3BIBACTCS METOJI TOUHO U3BECTCH.

Peanuzamuu cioxHoro mnonumMopdu3Ma OCHOBaHA Ha TMPUMEHEHUU BUPTYaJbHBIX

G yHKIIHA.
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Bupmyanbnvimu Ha3plBalOT QYHKIMH, KOTOPbIE OOBABICHBI C UCIIOJIb30BAaHUEM KIIIOYEBOTIO
cioBa Virtual B 0a30BOoM Kiacce M TEpeONpenelsioTcs (3aMemaroTcs) B OJHOM MU
HECKOJIBKUX MTPOU3BOIHBIX Kiaccax. [Ipy 3ToM MpoTOTUNB! GYyHKIMN B pa3HbIX KiIaccaxX JOJKHBI
COBIAJATh HE TOJBKO MO UMEHAM, HO U 110 CUTHATYpE, XOTS aIrOPUTMBbI, PeaIu3yeMble TAKUMHU
¢GyHkuusamMu, paszauudbel.  Ecim  mpotoTunsl  QyHKIMM  HE COBHAJAlOT, TO MEXaHU3M
BUPTYaJIbHOCTH JJI1 HUX HE BKJIIOYAETCA.

Buptyanenyio ¢yaknuio B CH++ NPUHATO Ha3bIBaTh «IOJUMOPGHON», YTO HE COBCEM
COOTBETCTBYET  OOLIEHPUHATON  TEPMHHOJIOTUH, COIVIACHO  KOTOpPOHM OHa  sBIseTCA
«IMHAMHUYECKON MOMUMOP(HOI», B OTIMYNE OT CTATUYECKUX MOJUMOPPHBIX (PYHKIHH, KOTOpPbIE
B C++ NpUHATO HA3bIBATH MIPOCTO «IEPEONPEAECICHHBIMM.

[Ipu ucnonb30BaHUM BUPTYaTbHBIX (DYHKIUI HYKHBIA acreKT MOIMMOp(hHON (yHKIMH,
BBI3BIBAEMON M3 MeTOja 0a30BOTO Kjacca WM Yepe3 yKaszaTellb Ha 0OBEeKThl 0a30BOTO Kilacca,
OIpeNIeNIIeTCsl Ha ATalle BBINOJIHEHUS, KOrJa M3BECTHO, AJS KAaKoro oOBbEKTa BBI3BaH METO.:
o0BeKTa 6a30BOT0 Ki1acca Uik 00BEKTa MPOU3BOAHOTO.

Bb130B  BUpTyanbHOH (YHKIMH peaju3yeTcsi Kak KOCBEHHBIH BBI30B 10 TaOuuIe
BUpTyanbHBIX MeTOZ0B (TBM), a moromy TpeOyer Oosbie Bpemenu. TBM aBromarnuecku
CO3/1aeTCs BO BpeMsl KOMITWJISILIMY, @ 3aTE€M UCIOJIb3YETCsl BO BPEMsI BBINIOJIHEHUS IPOTPAMMBI.

Knacc, koTopblii comepXuT XOoTs Obl OJHY BHUPTYaIbHYIO (YHKIHIO, Ha3bIBACTCA
HOAUMOPEHBIM, U, COOTBETCTBEHHO, OOBEKT TAKOTO KJIacca TOXKE SBISCTCSA HOAUMOPDHBIM.

Ilpumep 2.8. Hcmonp3oBaHwe TMO3MHErO CBs3bIBaHUSA. JIJisi WCIpaBiICHUS OIMIMOOK
HpeAbIIyNIero npuMepa HeoOxoauMo o0bsBUTh QyHKIMIO Print() u mectpykTop Kiacca
Tlong BupryansHbiMH. [Is 4ero cienyeT I00aBUTH B ONMHUCAaHHE THX (YHKIUI KIFOYEBOEC

cioso Virtual:

virtual ~Tlong()
{

Cout<<"BupryanbHell mecrpykTop kyacca Tlong''<<endl;

+

virtual void print(void);

Torma HYXHBIH acnekT mNOMUMOpPPHON (yHKIMM OyneT omnpenensaTbcs Ha dTare

BBITIOJIHEHHS ¥ TIpOrpaMma OyIeT paboTaTh BEPHO:

void main ()
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setlocale(0,"russian™);

Treal a(’'1748.5932"); // npocroit 00BEKT MPOU3BOIHOTO KiIacca

a.show(); //BeibiBaer meroa Print() mpousBoaHoro Kiacca

Treal *pa=new Treal (""456789.1234321"); /* yka3atenb U 00ObEKT
MIPOU3BOIHOTO Kiacca */

pa->show(); // Be3biBaer metoa Print() mpousBoaHoro Kiacca

delete pa; // BBI3BIBAaET NECTPYKTOP MPOU3BOIHOTO Kiacca

Tlong *pb=new Treal (*'234567.34765"") ;/* ykazarein

0a30BOro Ki1acca, 00bEKT MPOU3BOIAHOTO Kitacca */

pb->print(); // BebiBaer metoa Print() mpousBoaHoro kiacca
delete pb; // BLI3BIBAET JeCTPYKTOP MPOU3BOIHOIO KJjacca
show_ext(a); //sbi3biBaer metoa Print() mpou3sBogHOro Kjacca

system(*'pause);

OyHK1Us, O0BSIBICHHAs BUPTYaJbHOM, OCTACTCA TAKOBOM, CKOJBKO OBl MPOM3BOIHBIX
KJIACCOB He CTpOomsIoch. OJHAKO WHOTAA B OJHOM MM HECKOJBKHX HPOM3BOJIHBIX Kiaccax
nepeonpeaesieHie BUPTyallbHON (DYHKLIMHM MOXET OTCYTCTBOBaTh. B 3TOM ciyuyae MexaHH3M
MOJKJIIOUEHUS! BUPTYaJbHOM (DYHKLIMU COXpaHseTcs, a, CIIeOBAaTEIbHO, BBI3BIBACTCA (YHKIUS
06a3oBoro kiacca, OmmKaiiiero K paccmarpuBaeMomy. OTCYTCTBHE aclieKTa BUPTyaJlbHOU
(GyHKIMU HEe HapylIaeT MEXaHW3Ma IO3HEr0 CBS3BIBAHUS M, €CIM Yy HAcJeIHUKOB TAaKOTrO
KJIacca MOSIBUTCS aCTIEKT BUPTYaJIbHON (DYHKIIMH, OH OYJET BbI3BaH 0€3 KaKuX-Tu00 Mmpobiem.

BuptyanpHas QyHKIMS 00s3aTeIbHO OJDKHA OBITh KOMIIOHEHTOM HEKOTOPOTO Kiacca.
Ona MoeT ObITh O0OBsIBIIEHA IPYKECTBEHHOHM JIPYroMy Kjaccy, HO HEe MOXET ObITh 0OBsBICHA

CTaTUYECKOH (CM. II1aBy 4).
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2.6 AOcTpakTHbIEe PYHKIIHM U KJIACCHI

[TpakTiKka OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPaAaMMHPOBAHUS IOKa3bIBaeT, YTO HHOTIA
npu pa3paboTKe CIOXKHBIX HepapXuil KIacCOB LEIecOOOpa3HO OMUCHIBATH KIIACCHI, KOTOPHIE
BBIPQKAIOT HEKOTOPYIO OOIIyI0 KOHLEMHIMIO, ONMCHIBAIOT OCHOBHOW uWHTepdeiic s
UCIIONIb30BAaHUsl B MPOM3BOAHBIX Kjaccax. Takoil Kiacc BKJIIOYAET OMpPENEIeHHE NaHHBIX WU
METOJIOB, KOTOpble OyayT OOLIMMHU [Js Pa3IUYHbIX IPOU3BOJIHBIX KJIACCOB, M COCTABIISET
HEKOTOpyI0 0a3y, OT KOTOpPOW HAaCIeOyIoTCs Jpyrue Kiaccsl wuepapxuu. CMBICIOBOTO
OTIpe/ieNIeHUs] BUPTYaIbHON (YHKUIMHU B MOAOOHOM 0a30BOM Kjacce MOXET He ObITh, HO Oe3 ee
00BSIBIICHUS KOPPEKTHAs pealln3alysl CI0KHON HepapXuu 3aTpyAHeHa. Takue PyHKIHUU B S3bIKE
C++ onuChIBaIOT KaK aOCTPaKTHBIC BUPTYaIbHBIE.

Abcmpaxkmuoii eupmyanvHoul Ha3biBaeTcss QyHKIMs, 0ObsIBICHHAs B 0a30BOM KJlacce Kak
BUpTyalbHas, HO HE COJEp)Kalas OINUCAHUS BBIMOTHICMBIX JeHCTBUU. [[nsi oObsBICHUS

a0CTpaKTHOM BUPTYaIbHON (YHKIIUU UCTIONB3YETCS cienyromas Gopma:

virtual <Tumr><WUwms dyuakuun>(<Crucok mapamerpos>) =0;

31ech MpucBavBaHUE HYJIO — MPU3HAK aOCTPAKTHOW BUPTyanbHOU (QyHkiuu. [Ipu sTom
MPOU3BOHBIA KJIacC JOJDKEH ONPEEIUTh CBOK COOCTBEHHYIO BEpCHIO (DYHKIIMH, TaK KaK B
0a30BOM KJlacce HE CYIIECTBYET BEpPCHH, KOTOPYIO MOXHO OBUIO OBl HCIONB30BATh B
MIPOU3BOTHOM.

Kimacc, KOTOpBIM COACpPKUT, MO KpailHEH Mepe, OAHY aOCTPAKTHYIO BUPTYaJIbHYIO
(GYHKIUIO, IPUHSATO HA3bIBATh AOCMPAKMHbIM. DTOT KJIACC MOKET MCIOIB30BATHCS TOJIBKO KaK
0a30BBIN IS CO3JaHUS APYTUX KJIACCOB, MPUYEM €CIH KJacc, MPOU3BOIHBIA OT aOCTPaKTHOTO,
HE COJEPKUT acleKTa BUPTyaIbHOU (PYHKLMHU, TO OH TAKXKe SBJISETCS aOCTPAKTHBIM.

Coszoanue o06vekmos abcmpakmmuoco knacca sanpewerHo. OIHAKO MOXHO CO3/1aBaTh
yKa3areian Ha O0OBEKT aOCTPaKTHOTO 0a30BOT0 Ki1acca M CCHUIKHM TOTO K€ TUIA U MPUMEHATh UX

JUTSL pealii3aiii MeXaHu3Ma MmoauMophu3mMa.
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Ipumep 2.9. Hcnonbp3zoBanue abCTpakTHOrO Kjacca TpH paboTe ¢ MOTUMOPPHBIMHU
00BeKTaMHU.

[Iycte HaM HEOOXOIWMMO OpraHM30BaTh MAacCHUB, B KOTOPOM XpaHATCA yKa3aTelu Ha
00BEKTHI JIBYX KJIACCOB: II€JIbIe YMCNa U CTPOKH. 110 ycinoBuIo 3aauu 0OBEKThI 3TOIO0 MaccuBa
HEOOXOIMMO BBIBOJHTH Ha dKPaH.

Jnst Toro, 4ToOBI coOpaTh B OJTHOM MAacCHBE yKa3aTeld Ha OOBEKTHI Pa3HBIX KJIACCOB,
HE00X0IMMO, YTOOBI ATH KJIACCHI UMENHU OOIIEro Mpeaka, T.e. HaM MOoTpeOyeTcs: OpraHu30BaTh

HEepapXUI0 KJIACCOB, IO THITY NMPEICTaBIEHHON Ha puc. 2.4.

Tpole

Tpole()
Print()

\ : \

Tnumpole Tstrpole

int num char str[10]

Tnumpole() Tstrpole()
Print() Print()

Puc. 2.4. [Ipumep nepapxuu ¢ abOCTPaKTHBIM KJIACCOM

Knacc TPole — o6mumii 6a30BbIi, €ro CyIIeCTBOBAHUE MO3BOJUT HaM OOBIBUTH MAacCHB
yKazaTene Ha 00beKThI 3Toro Kiacca. CaMu 0OBEKTHI CO3/1aBaTh HE Oy/ieM: B Mporiecce paboThI
B 9TOT MacCcHUB OYAyT MOMEIICHBI yKa3aTenu Ha O0BEKTHI Kilacca Uncio wim Ha 0OBEKTHI Ki1acca
Crpoxka.

Jlns BBIBOIA Ha SKpaH COMEPKUMOTO XPAaHHMBIX OOBEKTOB B IPOTPaMME JIOJKEH OBIThH
OpPraHu30BaH IUKJI, B KOTOPOM Il KaXJ0ro o0bekTa Bbi3biBaeTcs MeTo; Print(). IIpu stom
BBI30B METO/a MPOMCXOIUT Yepe3 ykazamenb HA 00vekmuvl 6a306020 knacca. Ecin Obl Takoi
MeTo/ B 0a30BOM KJIacce€ OTCYTCBOBAJ, TO Il BBI30BA 3TOTO METOAA O0OBEKTAMHU TPOU3BOIHBIX
KJIACCOB THIT yKa3aTeJssl MPUIILIOCH ObI IBHO TIEPEOPEIEIIATh. DTO CBSI3aHO C TEM, UTO YKa3aTellb
Ha OOBEKTH 0a30BOr0 Kiacca «HE BUAWT» TOJEH W METOJIOB, TIOSBUBIIUXCS B
nepeonpeaeenHoM kiacce. [Ipu Hammunu abcrpaktHoro merogaa Print() B 6asoBoM kiacce
ATO# POOIEMBI HE BOSHHUKAET.

EcrecrBenno B 0a3oBom kiacca Mertox Print() oObsBisercs BHPTyaJbHBIM
aOCTpaKTHBIM, TIIOCKOIBKY B O0OBEKTax 0a30BOro Kjacca Ha J3KpaH BBIBOAUTH HEYETO.

CootBercTBeHHO U Kiacc TPo e momyyaercst abcTpakTHBIM.

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

#include <conio.h>

class Tpole //abcrpakTHsiii kinace Ilone

{
public:
TpoleO {}
virtual void Print(void)=0; // abcTpakTHas pyHKIUS
};
class Tnumpole:public Tpole Il xnacc Yucmo
{

private: int num;
public:
Tnumpole(int n):num(nN){}
void Print(void) /* acneKT BUPTYaIbHOIi QyHKIHN*/
{ printf(""Uucro = %5d\n"",num); }
};
class Tstrpole:public Tpole // xnacc Crpoka
{
private: char str[10];
public :
Tstrpole(char *st) { strcpy(str,st); }
void Print(void) /* acneKT BUPTYaIbHOM (PyHKIUH*/
{ printf("'Crpoxa = %s\n",str); }
};
void main()
{
setlocale(0,"russian™);
int n,i; char st[80];
Tpole *a[10]; //maccuB yka3aTeincit Ha 0ObEKTHI Kitacca Tpole
for(i=0;i<10;i++)
{
printfF(""\nBeenure uenoe umcio MM CTPOKy:> "');
scanf_s(""%s",st,80);

Oruapnenue
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if ((n=atoi(st))!1=0]]
(strlen(st)==1 && st[0]=="07))
afi1]=new Tnumpole(n); //Yucno
else
a[i]=new Tstrpole(st); // Crpoka
by
for(i=0;i<10;i++) a[i]->Print(Q;
for(i=0;1<10;i1++) delete a[i];
_getch();

[Iporpamma co3zmaer 10 mosmMopHBIX 0OBEKTOB pa3HBIX MPOU3BOAHBIX KJIACCOB: €CIH
BBEJICHO YHCJIO, TO O0BEKT Kiacca Yncio, nHade — o0beKT kiacca Ctpoka. 3ateM, Ipu BBIBOJIS

COJIEP’)KMMOT'0 MacCHBa OCYIIECTBIISIETCS BHI30B HY)KHOTO aCleKTa BUPTYaJbHON (PYHKIINU.

Oruapnenue
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Bomnpocsl 111 caMOKOHTPOJIS

1. Kak onmceiBaeTcsi MpOM3BOAHBIN Kitacc?

Ortser.

2. UTO Takoe MHOXKECTBEHHOE M BUPTyaJIbHOE Hacle10BaHue?

OrtBer.

3. Kak omnpenensiercs IOCTYMHOCTh KOMIIOHEHTOB 0a30BOro Kijacca B IMPOU3BOAHOM
kiacce? KakoBa mociieoBaTebHOCTh MOAKIIOYEHUSI KOHCTPYKTOPOB U IECTPYKTOPOB 0a30BOTO
Y TIPOM3BOJHOIO KJIACCOB?

OrtBer.

4. HazoBute Buapl nomuMmopduzma B C++. Onpenenure TMOHATHE BUPTYAIbHBIX |
abctpakTHbIX  QyHKumd. Yro Takoe abcTpakTHbIM kimacc? HasoBure 0coOeHHOCTH
UCIIOJIb30BaHUs a0CTPAKTHOIO Kiacca.

OTtBeT.

Oruapnenue
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3 Kommno3unusi 1 HanoJIHEHUe

3.1 Komno3zuuusa. O0beKTHBIE MO KJIAacca

Komno3unuio n HanojJHEHUE MCHOIb3YIOT AJIS BKJIIOUYEHUS OAHUX OOBEKTOB B IPYIHeE B
TeX cllydasx, KOrja Helelecoo0pa3Ho WM HEBO3MOXKHO C TOW K€ LeNbl0 NMPUMEHUTH
HacJe/I0BaHHE.

Komnosuyueii Ha3bIBAIOT TaKO€ OTHOIIEHUE MEXKIY KIAcCaMH, MPU KOTOPOM OOBEKTHI
OIHOTO SBIAIOTCS HEOThEMJIEMOM dYacThio pApyroro. B C++ kommo3uuus peaauszyercs
MEXaHU3MOM CO3JaHUsl 0ObeKmHbIX TIOJIeH, T.€. MOoJIeH, KOTOphIE SABISAIOTCA 00bEKTaMU JIPYTHX
kiaccoB. KonmdecTBO Takux Tmoyied MOKeT ObITh JI0OBIM. Eciam OOBEKTOB MHOTO M OHHU
OJTHOTHITHBI, TO BKIIIOYaeMble 00BEKTHI MOKHO COOMPATh B CTPYKTYPHI, HAIPUMEP MACCUBBI HIIN
CITUCKHU.

KoHcTpynpoBanue 0oOBEKTHOTO MO KaK M ToJjield 0a3oBoro kimacca mo npaBujiam C++
MpEeJIoiaraeT BEI30B KOHCTPYKTOpa Kiacca co3aBaeMoro o0bekTHoro mous. [Ipu atom, kak u
JUTsi 0a30BBIX TOJIEH, aBTOMATHUECKU OY/IET BBI3BAH KOHCTPYKTOP Oe3 napamempos, OTCyTCTBUE
KOTOpPOTO B KJIacce€ MPHBENET K MOIY4YeHHIO cooOmieHus o6 ommbke error C2512. Ytoosl
o0ecreunTh BBI30B KOHCTPYKTOpa € TpeOyeMbIMH 3HAUYEHUSMU MapaMeTpoB, HEOOXOIMMO
HCII0JIb30BATh CIIUCOK MHUIIMAIU3AIUH.

IIpumep 3.1. Ncnonb30BaHre KOMIO3UIUH JIJIS1 peATH3aI[MN BKIIOYCHHS] O0OBEKTOB.

Jis  geMoHCTpauuu KOMIO3MIMM BepHemcss K mpumepy 2.2. Iloctpoum  kitacc
BemectBenHoe umnciao Ha 0Oa3ze kiacca llemoe wumcno, wucmonb3ys He HacjieloBaHUE, a
KOMITO3HIIMIO. DTO BO3MOXKHO, TaK KakK 3alUCh BEIIECTBEHHOI'O YHMCJIa BKIIOYAET LENYI0 U
IpOOHYI0 YacTH, KOTOpPhIE MOXKHO TMPEICTaBUTh OOBEKTHBIMU TOJSMHU Kiacca Llemoe uwmcio
Tlong. Ilpu onucanuu kiaacca BemecTBeHHOE 4KcI0 cuMTaeM, 4To ommcaHue kiacca Tlong
nomeriieHo B (aiin Tlongclass.h.

B knacce npenycMoTpuM Tpu KOHCTPYKTOpA:

. nyctoii 0e3 mapamMeTpoB — Ha CilIydail CO3JaHUS HEWHHUIMAIHM3UPOBAHHBIX
00BEKTOB;

. MHUIMATU3UPYIONIUI — cO3/1aeT 00BEKT IO 3aIUCH YUCIIA;

o HHUIMATM3UPYIONUI — co3aeT 00BEKT, MOJydast OTACIbHO HEIYI0 U JPOOHYIO

9aCTHu 4yucia.
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B mepBoM U BTOpOM KOHCTPYKTOpax NpHU CO3AAHUHM OOBEKTHBIX TOJEH aBTOMAaTHYECKH

BbI3bIBAa€TCS KOHCTPYKTOp Tmoisi Oe3 mapamerpoB. B mocienHeM KOHCTpyKTope —Afist

KOHCTPYUPOBaHMS ~ MHHULMAIM3UPOBAHHBIX  OOBEKTHBIX  IOJIEH  HCIIOJIb30BaH

KOHCTPYKTOPOB B CIIUCKE MHULMAIIM3ALMH.

#include
#include
#include
#include

#include

"stdafx.h"
<stdlib.h>
<string.h>
<conio.h>

"Tlongclass.h"

class Treal /] Kiacc BeliecTBeHHOE YUCITO

{

private:
Tlong
Tlong

celn; // oO6bekTHOE TOJIE - [IENas YacTh BEMIECTBEHHOTO YHCIa

drob; // o6bekTHOE Mo - APOOHAs YaCTh BEIIECTBEHHOT'O YUCIIa

char *real; //3ammce BemecTBEeHHOTO Uncia

public:

Treal Q{} // HEMHUIUATU3UPYIOIIHI KOHCTPYKTOP

Treal (char *st) //uHuNMaNU3NPYIOUINIT KOHCTPYKTOP

{ setnumv(st); }
Treal(dlong c, dlong d): celn(c),drob(d) //koucrpykrop
{ /] co crIMCKOM MHULIHAIU3AIUA

char *sl=new char[10];

Itoa(celn.num,s1,10);

char *s2=new char[10];

Itoa(drob.num,s2,10);

int len=strlen(sl)+strlen(s2);

real=new char [len+1];

strcpy(real,sl);

strcat(real,s2);

by

~Treal() { delete real; } // nectpykrop

void printr(); // BBIBOJ] YMCIIa HAa DKPaH
Oruapnenue
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void setnumv(char * st); // nHUALIaNU3anus mojaen Kiacca
};
void Treal::setnumv(char * st)
{
char *ptr;
real=new char[strlen(st)+1];
strcpy(real,st);
ptr=strchr(real,”.");
drob.setnum(dlong(atol (ptr+1))); *ptr="\0";
celn.setnum(dlong(atol(real))); *ptr="_";
by
void Treal::printr()
{
cout<<''BemecTrennoe umciyio :"'<<real<<endl;
cout<<'llesias uacte :'"; celn.print();
cout<<"Ilpobuas uacte :'; drob.print();
cout<<endl;
by
void main ()
{
setlocale(0,"russian™);
Treal a,b('345678.45567"),d(''345678.45567"");
a.setnumv(''345678.45567");
a.printr(Q);
b.printr();
d.printr(Q);
_getch();
by

HerpynHo BuIeTh, uTo peanusaius kiacca Treal ¢ 00beKTHBIMU MOJISMH TIPOIIE, YeM C
MCIIOJIb30BaHUEM HACJIEI0BaHUs B mpuMepe 2.3, Tak KaK B HEl OTCYTCTBYIOT METOJAbI pabOThI €
IpoOHOM YacThio uncia. Ho Mo cpaBHEHHIO C HACleOBaHUEM y HEE €CTh HEIOCTATOK: KIaCChl
Treal u Tlong ue 6xo0sam 6 00HY uepapxuro u COOMEEMCMBEHHO ¢ UX 0ObEKMAMU Helb3s

pabomams yepe3 0OUH MUNUBUPOBAHHBIL YKA3AMeNb, a NOMOMY OJisl HUX He peanu3yemcs
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MEXAHUBMBL NPOCMO20 UNU CLONCHO20 NOAUMOp@u3Ma. B COOTBETCTBHE C ATHM pPEUICHHE O
KOHKPETHOW  pealM3aliid  TNPUHUMAETCs €  YYeTOM  OCOOCHHOCTEH  HCIOJb30BaHHS
pa3pabarbiBaeMbIX KiaccoB. [Ipuyem eciu 0OBEKTHBIX OJIEH OO0JIbIIE IBYX, HO OTPaHUYEHHOE U
TOYHO YKa3aHHOE KOJIMYECTBO, TO UCIOJIb30BAHNE KOMIIO3UIIMH IPOCTO HEOOXOAUMO.

Ilpumep 3.2. Bxirouenune B Kiacc 3aJaHHOTO KOJWUYECTBA OJHOTHUIIHBIX OOBEKTOB.
PaccMmoTpum peanmzanuio kiaacca MaccuB menbix yncesn. B kadecTBe anemMeHTOB MaccuBa OyiemM
Tak)Ke MCIOIb30BaTh O0BEKTHI Kiacca Llemoe uncino npumepa 2.2. AHAIOTHYHO MPEABIAYIIEMY

npuMepy OyaeM cuuTath, uTo onucanue kiaacca T long naxoaurcs B daiine Tlongclass.h.

#include "Tlongclass.h"
#include <conto.h>
class mastlong // Kimacc MaccuB LEJBIX YMCell
{
private: dlong size; // pa3mep maccuBa
Tlong mas[10]; // maccuB 00bekTOB Kiacca Tlong
public:
mastlongQOQ{} /| HeMHUITHATN3UPYIOIHI KOHCTPYKTOP
mastlong(dlong af,dlong ml1[]) // koHcTpykTOp C mapameTpaMu
{ setmas(af,ml); }

~mastlongQO{} /I nectpykrop
void printm(); // BbIBOJ 3JEMEHTOB MacCHBa Ha SKpaH
void setmas(dlong af,dlong ml[]); // ununmanusamus mosei
};
void mastlong::setmas(dlong af,dlong mi[])
{
int i;
if (af <= 10) size=af; else size=10;
for(1=0;i1<size;i1++) mas[1]-setnum(mi[i1]);
by
void mastlong::printm()
{
int 1;
printf("'Conepxumoe obvexTa MACCKB \n'");

for(1=0;i1<size;i1++) mas[i1]-print();
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by
void main()
{
setlocale(0,"russian™);
int i,n; dlong mn[4]={456,5678,64328,45234};
mastlong a(4,mn);
a.printmQ);
_getch();
by

B nanHOM mpumepe, HE3aBUCUMO OT pa3Mepa peabHOrO MAacCHBa, B OOBEKTE CO3/1aeTCs
moime — maccuB Ha 10 smementoB. Ho ecinn kKomnmuecTBO OOBEKTOB CHIIBHO MEHSETCS B
3aBUCHUMOCTH OT HpI/IMeHGHI/I}I OG’bGKTa NIn 3apaHee Henpe;[cxa3yeMo, TO .]Iy‘-II_HG HCIIOJIBb30BAaTh

IoJIC — I[I/IHaMI/I‘-IeCKI/Iﬁ MAaCCUB, pCaIN3yd IIPU 3TOM MCXAHU3M HAIIOJIHCHUS.
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3.2 Hamoauenue

Hanonnenuem Ha3pIBalOT TaKO€ OTHOLIEHHE KJIACCOB, MPU KOTOPOM KOJUYECTBO OOBEKTOB
HEKOTOPOro KJIacca, BKIIOYAEMbIX B JIPYroil Kiacc, HE OTPaHUYEHO U MOKET MEHATHCS OT HYJIsS
0 OCTaTO4HO Oonbmux 3HaueHud. B C++, kak W B APYrux si3plKax MPOTPaMMHUPOBAHUS,
HAaIMOJHEHUE PEeAM3YyeTCsl C MPUMEHEHUEM yKazarteneil. Mcronap30BaHue yka3areyiel mo3BOJISIeT
VIOPaBIATh BKIOYAaEMbIMU OOBEKTaMH, KOTOpbIE, KaK MpaBHJIO, COOpaHbl B MAacCUB WIH
CIIUCKOBYIO CTPYKTypy. HamomHeHuWE MOXET WHCIONb30BaThcsi W B CiIydae HEOOIBIIOrO
KOJIMYECTBA OOBEKTHBIX TMOJICH, HE CBSA3AHHBIX B CTPYKTYPBI, HO 3TO MPUBOAHUT K MOIYyYEHUIO
OoJsee CIOKHOW MPOTpaMMbl, YeM MpPU MPUMEHEHUU KOMITO3UIIMU M3-3a MPOOJIeM peaau3aluu
NUHAMHYECKUX IT0JIEH.

IIpumep 3.3 Vcnonbs3oBaHre HAOJHEHHS I peaTn3aluy BKIIOUEHUS 00ObEKTOB.

JleMOHCTpalMi0 HAmoJHEHUsS OMATh BHIMOTHUM Ha Oa3e kiaccoB llemoe uyumcio u
BemectBenHoe umcio u3 mnpumepoB 2.2 u 3.1. Iloctpoum kiacc BemectBeHHoe wucio,
WCIIONB3Ys yKa3aTenu Ha o0BeKThl kiacca Llenoe umcno. [lockonbky onmcanme kiacca Llemoe
YHUCII0 HE MEHSETCS, IJISl COKPAIICHHS TEKCTa OISITh BOCHOJIB3YEMCS yXKe UMEroIuMes (aiimom

"Tlongclass.h".

#include "Tlongclass.h"
#include <string.h>
#include <iostream>

using namespace std;

class Treal // Kiacc BeliecTBEHHOE YUCITO

{
public: Tlong *celn; // mone nenast yacThb - yKa3aTellb Ha 00BEKT Kiracca Tlong
Tlong *drob; // mone mpoOHast 4acTh - yKas3areib Ha 00beKT Kiacca Tlong
char *real; // oe BeleCTBEHHOE YHCIIO - YKa3aTelb Ha CTPOKY
Treal ) // KOHCTPYKTOP C MHUIHATN3AINCH yKa3aTee

{ celn=drob=NULL; real=NULL; }
Treal::Treal(char * st) // uHUIMATU3UPYIOIINUNA KOHCTPYKTOP
{ setnumv(st);}

~Treal ) Il nectpykxtop
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{
iIT (real!=NULL) delete []Jreal;
iIT (celn!'=NULL) delete celn;
iIT (drob!=NULL) delete drob;
¥
void printr(); /] BBIBOJI 3amKCH BEIIECTBEHHOI'O YHCIa

void setnumv(char * st); // uHunmanusanus mnoyiei

void Treal::setnumv(char * st)

{

+

int I=strlen(st); char *ptr; dlong t;
real=new char[l1+1]; strcpy(real,st);
ptr=strchr(real,”.");
t=dlong(atol (ptr+l1)); *ptr="\0";
it (t!'=0) drob=new Tlong(t);
t=dlong(atol(real)); *ptr="_";

if (t!1=0) celn=new Tlong(t);

void Treal::printr(Q)

{

}

cout<<""BemecTrenHoe umciyio '<<real<<endl;

IT (celn!=NULL){cout<<"llenas uvacTb 2"

4

iIT (drob!=NULL){cout<<"IIpobuas uacTte :";

4

cout<<endl;

void main

{

setlocale(0,"russian");
Treal a('78457.23065");

a.printr(Q);

system(*'pause');

Oruapnenue
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N3 mpumepa BHUIHO, 4YTO O0BEM MPOTPaMMbl TIPH HCIIOIB30BAHUM HAIOJHECHHS
MPaKTUYECKH TaKOW JKe, KaK MpH MPUMEHEHHH KoMmmoszumuu. OH YBETUYMBACTCS TOJIBKO
Onarosapst BKJIIOUEHHIO B KOHCTPYKTOP OIepalyii o BBIICICHUIO TaMITH MO TOJIsl 00BEKTa U B
JECTPYKTOP — MO OCBOOOKIEHUIO BBIICICHHON KOHCTPYKTOpOM mamsTe. Ho y mpuBeaeHHOTO
BapuaHTa €CTh OJHO JOCTOMHCTBO. Ecimm y TmpeacTaBiasieMOro BEIIECTBEHHOTO YHCIIA
OTCYTCTBYET ApOOHAs WM I1eJ1asi 9acTh, TO MAaMATh IO ATO TOJIC HE BBIJACISAETCS, B OTJIMUNE OT
npezlmz[ymero HpHMepa, TrAc nmaMsAaTh 1104 IOJIA BBIACISICTCS BCEraa.

Takum 006pa3oM, Mbl BHOBb KOHCTaTUPYEM, YTO MPU MPOSKTHPOBAHUU CIIOKHBIX KJIACCOB
BBIOOpP KOHKPETHOM peaji3allii 3aBUCHUT OT IIeJIel W 3a1ad, /Il KOTOPhIX OHU co3aaioTcs. Bo

MHOI'UX CIIy4asX BBIIIOJTHAIOT KOM6I/IHI/Ip0BaHI/Ie B OJTHOM KJI1aCC€ pa3JIMYHBIX OTHOIIICHUH.
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3.3  OcoGeHHOCTH padOThI ¢ TMHAMUYECKHUMH MOJUMOPPHBIMH 00beKTaMHU

Kak yxxe ormeuanoch, C++ mo3BoJISIET MpUCBaMBaTh yKa3aTesIM Ha 0a30BbIi KJlacc aapeca
00BEKTOB JTI000TO M3 MPOU3BOJHBIX KJIACCOB. B 3TOM cilyuae BO3HHKAIOT MPOOJIEMBI C JOCTYIIOM
K MIOJISIM 00BEKTa, ONMCAaHHBIM B IIPOU3BOJHOM KJIacce.

Bo-nepBbIX, yka3arenb Ha o0OBEKT 0a30BOr0 Kjacca CBs3aH C ONMMCAHUEM €ro IMojed, U
10JIs, ONMCAHHbIE B MPOU3BOJHOM KJlacce, JUIsl Hero HeBuauMbl. IlosTomMy mpu oOpameHuu
yepe3 ykazaTenb Ha 0a30BbId Kiacc K MOJSIM OOBEKTa MPOM3BOJHOTO Kjacca HEOOXOIUMO
CpEeACTBAaMU SI3bIKa SBHO MEPEONPEACTUTH («IIPUBECTU») TUII yKa3atens (cM. pa3zaen 3.4).

Bo-BTophIX, ecnu mnpu  ONpelesNeHUuM yKa3aTens Ha 0a30BbI  Kiacc co3laercs
JUHAMUYECKMH OOBEKT NMPOU3BOJAHOIO Kiacca, TO BO BpPeMs YHHUTOXKEHUS TaKOro OOBEKTa
BBI3BIBACTCS JECTPYKTOp JHUIIB 0a30BOro Kjacca M MaMaTh OCBOOOXKIAETCS HEKOPPEKTHO, TaK
KaK JIECTPYKTOp HE MOJKET IMPAaBUIBHO OIpPENIEIUTh pa3Mepbl OCBOOOXKIAEMON MaMATH. JTa
npobiema pemaercs NPUMEHEHUEM BUPTYalbHOTO AecTpyKkTopa. [Ipu o0bsBIeHNH 1eCTpyKTOpa
0a30BOro0 Kjacca BHUPTYaJbHBIM JECTPYKTOPBI IPOU3BOJHBIX KIJIACCOB TAKXKE CTAHOBSTCS
BUPTyaIbHBIMU. TOrJa Npu YHHUYTOXKEHHH OOBEKTa C IMOMOINBI0 omeparopa Oelete BbIzoB
JIeCTpyKTOopa OymeT mpoucxoauTh uepe3 TBM wu, ciemoBaTtensHO, AECTPYKTOPHI MPOU3BOIHBIX
KJ1acCcOB OyJIyT BbI3BaHbI KOPPEKTHO.

O06e yka3zaHHBIE 0COOEHHOCTH UMEIOT MECTO U TIPH paboTe ¢ MOTMMOP(OHBIMUA 0OBEKTaMHU.

Ipumep 3.4. Hcnonp3oBaHue ykaszaTelaell Ha 0a30BbIf KJIacC M BHPTYAIBHOTO
JecTpykTopa. B nmporpamme onpezaeneHsl /1Ba Kiacca: Kiacc, CoAep Kallui 1oJie Lejaoro TUmna, u
MPOU3BOAHBIN OT HErO KJIAcC, COACPIKAIUM B KauecTBE MOJIS AMHAMHUYECKHUA MacCUB, pa3Mmep

KOTOPOro onpeAcIsa€TCsa 3SHAYCHUEM I10JI L EJI0ro TUIila, YHaCJI€aA0BaHHOTO OT POAUTCIIA.

#include <locale._h>
#include <iostream>
#include <stdlib._h>
#include <time.h>
using namespace std;
class integ
{
protected: int n;
public:
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integ(int vn) { n=vn; } //koucTpykTop

virtual ~integ(Q) {} Il nectpykTop
virtual void print(void) { cout<<" '<<n<<endl;}
}:
class masinteg: public integ
{
Int *mas;
public: masinteg(int vn); Il koHCTpYKTOP
~masinteg(){ delete [] mas; } // aectpykrop
void print(void);
}:
masinteg: :masinteg(int vn):integ(vn)
{
mas=new Int[n];
for(int i1=0;i<n;i++) mas[i]=rand()/1000;
b
void masinteg::print()
{
for(int 1=0;i<n;i++)
{ cout<<" " <<mas[i]; cout<< endl; }
by
void main()
{
setlocale(0, " russian™);
srand( (unsigned)time( NULL ) );
integ *pa; // ykazarenb Ha 0a30BBINA KIIACC
pa=new integ(5); // coznanne o6beKTa 6a30BOTO Kilacca
pa->print();
delete pa; /] aBTOMaTHUECKUI BBI30OB IECTPYKTOpA INteg
pa=new masinteg(6); //co3nanue oObeKTa MPOU3BOIHOIO Kilacca
pa->print();
delete pa; I/ aBTOMaTHUYECKUI BBI30B IECTPyKTOpa Masinteg
system(*'pause’™);
by
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3.4 Bocxopsiee 1 HUCXOIIIee U3MEHEHNE TUIIA 00BEKTOB

B OOII nipu pabote ¢ oObeKTaMu BO3MOXXHO BPEMEHHOE M3MEHEHHE uX Tuma. [Ipu sTom
pa3InyaoT:

® HUCXOJIIee MPUBEICHUE THUIIA;

® BOCXOJsIlee PUBEICHUE THIIA.

[IpuBenenue Tuna oObEKTa HA3BIBAIOT HUCXOOAWUM, €CIIA B €T0 pE3yabTaTe yKa3aTedb WU
CChUIKa Ha 0OBEKTHI 0a30BOr0O Kiacca IMpeoOpa3yercss B yKa3aTellb WM CChUIKY Ha OOBEKTHI
MPOU3BOTHOTO, U 80CX00AWUM, €CIIN YKa3aTellb WM CChUIKA Ha 0OBEKTHI MPOU3BOAHOIO Kiacca
npeoOpa3yeTcst B yKa3aTesb WM CChUIKY Ha 00BbEKThI 0a30BOT0 Kjacca.

Bocxoasiniee nmpuBedeHHe THIIA BO3MOXXHO BCEIJla, MOCKOJBbKY BCE MOJS U METOJBI
Ipe/Ka YHACIEOBAaHbl IIOTOMKOM, a, CJIeI0BAaTeIbHO, OIIMOOK MpHU 0OpalieHuH K KOMIOHEHTaM
IPU BOCXOJSILEM MPUBEICHUM BO3HUKATh He Oynaer. JlaHHBIA THN NpHBeneHUs TUMa 00BbEKTa
UCIOJIB3YIOT MPU HEOOXOJMMOCTH BBI3BAaTh MEPEONPECNICHHBI B MOTOMKE METOJl 0a30BOro

KJIacca, HarpuMmep:

class A {

public:

void func(char ch);

};
class B : public A {

public: void func(char *str);
};

B b;

b.func('c™); // BbI3BaTh B::func()

(A)b_.func("c™); // sesBare A::func(); (A)b - Bocxoasiiee npuBeaeHHe THIIA

Hucxoasiee npuBeieHNe MPUBEACHUE JOMYCTUMO, TOJIBKO JJIsl CIy4aeB, KOra OObEKT
IIPOM3BOJHOTO KJIacca JAOCTYIEH Yepe3 yKas3aTedb WM CChUIKY Ha 00BbEeKT 06a30BOro, T.e. Korjaa

IIpU MPUBEICHUN BOCCTaHABIMBAETCSI COOTBETCTBUE O0BEKTA CBOEMY Kilaccy (MJIM MPH CIOKHON
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UEepapXui — BO3MOXXHO €r0 POJUTEIIO, €CIIM yKa3aTellb WM CChUIKAa TPUHAIUIekKaAIN Oojee
«IIPEBHUM) TIPEIIKaM).

Hucxonsmiee npuBefcHNE BBIMOIHSIIOT, YTOOBI MOTYYHTh Y€pe3 yKa3zaTelb WA CCHUIKY
0a30BOro Kjacca JOCTYNl K KOMIIOHEHTaM, JOOAaBJICHHBIM B TPOM3BOAHOM Kiacce. Takas
CUTYaIIUsl BCTPEYACTCS] CPAaBHUTEIHHO YacTO MPpHU padboTe ¢ MoJuMOpGHBIMU 00BEKTaMHU.

[lpy BBIIOTHEHWW HUCXOJIIETO MPHUBEICHHS THUIIOB HEOOXoIuMa TPOBEpKa, TaK Kak
HUKAaKOW TapaHTWW, YTO YyKaszareldb CChUIAaeTCs Ha aapec O00beKTa HMMEHHO JaHHOTO
IOPOM3BOIHOTO Kiacca, HeT. Mcmomb3yercs jke 3To mpeoOpazoBaHue TIpu pabore ¢
NOTUMOP(HBIME OOBEKTAMH TOCTOSIHHO, B CBSI3W C TEM, YTO 3TO CIWHCTBEHHBIH CHOCO0
o0ecreunTh BUIUMOCTD TIOJICH TTPOU3BOAHOTO Kilacca Mpu paboTe ¢ 00bEKTOM 4Yepe3 yKaszarelb
Ha 0a30BEIi KJ1acc.

Onepartopbl npuBefeHusi TUmoB. B mocnegnux Bepcusx C++ mnpuBEIEHHE THIIOB
BBIMTOJIHSICTCS, KaK TPATUIMOHHO, TaK W C HCIOJB30BAaHHEM CIICIHAIBHBIX OIEPaTOPOB.
PaccMmoTpuM 11e11ecoo0pa3HOCTh HCIIOIh30BAHUS BCEX BO3MOXHBIX BAPHAHTOB IS HUCXOISIIIETO
MIPUBE/ICHUS TUIIOB:

1) (<Tum>)<IlepemenHas> — ucnoib3yercs B Cu/C++ s rOOBIX THUIOB, HHYETO HE
IPOBEPSIET;

2) static_cast <Tum>(<IlepemenHas>) — ucnonbdyercs B C++ ms J10OBIX THIIOB,
HUYETO HE IPOBEPSIET;

3) reinterpret_cast <Tun ykasarens>

(<Ykazarenb WJIM WHTErPAIbHBIA THUIT>) — wHcHoib3yercs B C++  musa
yKazaresei, HH4ero He MPOBepsIeT;

4) dynamic_cast <Tun ykasarens Ha 00bEKT>

(<Ykazarenp Ha 00BEKT>) — UCTIONIB3yeTCs] B C++ TOJNBKO I TOTMMOP(HBIX
KJ1accoB, TpeOyeT ykazaHus onuuu kommuistopa /GR (Project/Settings...) B Visual Studio, eciin
MpUBEJEHUE HEBO3MOKHO, TO Bo3BpaiaeT NULL.

CrnemoBarenbHO JUIS HHUCXOJSIICTO TPUBEACHUS TUIOB TOJMMOP(HBIX OOBEKTOB
1esiecoo0pa3Ho nNpuMeHsITh uMeHHo dynamic_cast.

PaccmoTtpuM 3¢ dekT MCnoap30BaHUs Pa3UYHBIX BAPHAHTOB NPUBEACHUS TUIOB Oolee
MOAPOOHO.

ONuuamuueckoe mpuBeneHnue tuna: dynamic_cast <T>(t).

OnepaHbl:

T — ykasarenb WK CChUIKA Ha Ki1acc win VO 1 d™,

Oruapnenue
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t — BBIpaXXEHHUs THIA yKa3aTess, IpruueM 00a ornepana Jubo0 yKa3zaTenu, T100 CChUIKH.

[IpuBeneHne THa OCYIIECTBIISECTCS BO BPEeMsl BBIIMOJIHEHUS Mporpammsl. [IpenycMoTpena
MpoBepKa BO3MOXKHOCTH MpeoOpa3oBanus, ucnonbdytomas RTTI (uadopmanuio o Tume
NIEPEMEHHBIX, UCIIOIh3YEMYI0 BO BPEMEHH BBITIOJTHEHUS MPOTPaMMBbI), KOTOpast ctpoutcst B C++
TOJIBKO JJISI TOTUMOP(HBIX 00BEKTOB.

[TpumensieTcs 11 HUICXOIAIIETO MPUBEACHUS THIIOB MOJIUMOP(HBIX 00BbEKTOB, HATIPUMED:

#include <iostream>

class A

public: virtual ~AQ{}/* xnacc obgazarTesyibHO HOJKEH BKJIIOUATH
BUPTYaJIbHE METOJ, TaK KaK IJIS BHEIIOJHEHUS

npuBeneHusa Tpebyerca RTTI*/

};

class B: public A

{

public: virtual ~BO{}
};

void func(A& a) /* dyuxkumsa, paborawnmas C IOIMMOPOHEIM OBOBEKTOM* /

{

B& b=dynamic_cast<B&>(a); // Hucxondumee NpuBEIeHME TUIIOB

by

void main()

{
B b;
func(b); // BH30B OYHKUMU C MHOJIUMOPOHEM OBBLEKTOM
system(*'pause’™);

by

Ecnu BeizoB dynamic_cast ocymiecTBiaseTcss B YCIOBHOW KOHCTPYKIIMH, TO OIIUOKA
npeoOpa3oBaHusi, OOHApY)KEHHAsI Ha STalre BBIMOJIHEHUS MPOTrPaMMBbl, IPUBOJUT K YCTaHOBKE
3HaueHust ykazarenass paBHbIM NULL, B pe3ynprare 4ero akTUBHU3UPYETCS BETBb «HHAYEH.

Hanpuwmep:

it (Derived* g=dynamic_cast<Derived*> (p)
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{<ecnu npeoOpa3oBaHUe YCIEIIHO, TO ...>}

else {<ecmu npeobpa3oBaHue HEYCIIEIIHO, TO ...> }

B »sTOoM mpumepe ocymiecTBiseTCs MpeoOpa3oBaHWE YKa3aTens Ha OOBEKTHl 0a30BOTO
KJlacca B yKazaTellb Ha 00BEKTHI MTPOU3BOIHOTO KJlacca ¢ MpoBepKoii npaBmibHOoCcTH 110 RTTI Ha
3Tare BBINOJHEHUs IporpaMmel. Eciiu mpeoOpa3oBanne HEKOPPEKTHO, TO ONEPAaTOp BO3BPALIAET
NULL, u ycranaBmuBaerca =NULL, B pe3ynpTare uero yrnpaBieHHE IEpENAcTCsl HA BETBb
else.

Ecnu BBI30B OCYIIECTBIISAETCS B ONEpaTOpE NMPUCBAUBAHUs, TO IIPH HEy/laue F€HEPUPYETCS

uckimouenue bad__cast. Hanpuwmep:

Derived* g=dynamic_cast<Derived*> (p);

Crtatumueckoe mpuBeaecHue tuma: Static_cast<T>(t).

Omnepannpl: T — ykaszarenb, cChUIKa, apu(MeTHUecKuil TN Wi mnepeuucieHue; t -
apryMeHT THIIa, COOTBETCTBYytomiero 1. Ob0a omepaHia JOKHBI OBITH ONpPENEICHBI Ha JTare
KOMITUJIALIUHA. Onepaum{ BBITIOJIHACTCA Ha J3Tall€ KOMITUIIAIUHN 663 IMPOBCPKU TMPABUIIBHOCTHU
npeoOpa3oBaHuUs.

MoskeT npeoOpa3oBhIBATH:

1) menoe 4ucIo B 1eI0e APYroro THUIA UK B BEIIECTBEHHOE U 00paTHO:

int 1;
float f=static_cast<float>(1); /* ocymecTBiser npeodpa3oBaHue

0e3 MPOBEPKHU Ha dTane KOMIUJISAIUN TPOrpaMMBbl */

2) yka3aTenu pa3jiNyHbIX TUIIOB, HAllPpUMeEp:

int *qg=static_cast<int>(malloc(100)); /* ocymectsiser npeodpa3oBaHue

06e3 mpoBe pKU Ha dTare KOMIUJISAILMHA IPOTrpaMMbl */

3) yKazarenu U CChUIKUA Ha OOBEKTHI HepapXUH B YKA3aTeIN U CChUIKUA Ha IPyrue OOBEKTHI
TOM K€ HEpapXWH, €CIM BBINOJIHAEMOE NPUBEACHHE OAHO3HAayHO. Hampumep, Bocxopsiee
NPUBEICHUE TUIOB WM HUCXOASIIEE MPUBEACHUE TUIIOB HEOIUMOP(HBIX 00BEKTOB, HEPAPXHUH

KJIaCCOB KOTOPLIX HC UCIIOJIb3YIOT BUPTYAJIbHOT'O HACJICAOBAHUA:
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class A {.}; // k1acc He BKIIIOYAET BUPTYAJIbHBIX (YHKIHIA

class B:public A{}; //He ucnois3yercs BUPTyaJbHOE HACJICIOBAHHE

void somefunc()

{
A a; B b;
B& ab=static_cast<B&>(a); //uucxomsiiee npuBeaeHNE
A& ba=static_cast<A&>(b); //Bocxopasiiee npuBeacHUE
by

OcranbHble ABa olepaTopa NpHUBEIEHUS THIA HAMPsIMYyI0 C OOBEKTaMH OOBIYHO HE
UCIONB3YIOTCA. DTO omepatop CONSt_cast<T>(t), KoTophlii NPUMEHSIOT UISI OTMEHBI
neiicteus moaudukaropos const wm volatile, u omeparop reinterpret<T>(t),
KOTOPBI OCYIIECTBISIET NMpeoOpa3oBaHusl, OTBETCTBEHHOCTh 3@ KOTOPbIE MOJIHOCTHIO JIOKUTCS
Ha IPOrpaMMHUCTA.

IIpumep 3.5. Bocxonsimee W HHUCXOJAIIEe MPHUBEICHHE TUIOB OOBEKTOB C

HCIIOJIB30BAHHUEM PA3JIMYHBIX CPCIACTB A3bIKA.

#include <iostream>
#include <string.h>
using namespace std;
class TA
{
protected: char c;
public: TA(char ac):c(ac){}
virtual void func(){cout<<c<<endl;}
};
class TB:public TA
{
char S[10];
public: TB(char *aS):TA(aS[O0]){strcpy(S,aS);}
void func(Q{cout<<c<<®™ "<<S<<endl;}
};
void main()
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TA *pA=new TA("A"),*pC=new TB("'AB™");

TB *pB=new TB('AC™);
/] BoCXoAsilIee MPUBEAeHUE TUIIOB

((TA *)pB)->func();

reinterpret_cast<TA *>(pB)->func();
static_cast<TA *>(pB)->func();

dynamic_cast<TA *>(pB)->func();

/| HuCcXoasIIee MPUBEIEHHE THIIOB - KOPPEKTHO

((MB *)pC)->Func();

reinterpret_cast<TB *>(pC)->func();
static_cast<TB *>(pC)->func();

dynamic_cast<TB *>(pC)->func();

/| HuCXoasIIee MPUBeIeHHE THIIOB - HEKOPPEKTHO

((MB *)pA)->func();

reinterpret_cast<TB *>(pA)->func();
static_cast<TB *>(pA)->func();

// dynamic_cast<TB *>(pA)->func(); // bukcupyer omuoky!
// mpoBepka KOPPEKTHOCTH HUCXOASIIIET0 MPeodPa3oBaHUs

if (TB *pD=dynamic_cast<TB *>(pA)) pD->func();
else cout<<"Cast Error''<<endl;

system(*'pause’™);
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3.5 KonTeiiHepHbIe KIacChl

Pemenne MHOTHX 3a7a4 TTOIpa3yMeBaeT Co3/laHue HAOOPOB OOBEKTOB U 0OPaOOTKY TaKUX
HaOopoB. OOBEKT, Ha3HAYCHHEM KOTOPOTO SBIISETCS XpaHEHHWE OOBEKTOB JAPYIMX THUIIOB H
yIpaBJIeHUE UMH, NPUHATO Ha3bIBaTh Koxmetinepom. COOTBETCTBEHHO KJIACC TaKOro OOBEKTa
Ha3bIBAIOT KOHMEUHEPHBIM.

[lpn peanu3anuu KOHTEHHEPHOIrO Kiacca HCHOIb3YIOT MEXaHU3Mbl KOMIIO3MLUHU WIIH
HaroJHEHUs. EciiM KOHTEHMHEpHBIM KJIACC peanu3yeT MEXaHU3M KOMIIO3MLMM, TO THII H
KOJINYECTBO YIPABJIEMBIX OOBEKTOB KECTKO OMPEICICHBI TUIIOM M KOJIWYECTBOM OOBEKTHBIX
noneil. Ecnu oH mpuMeHseT MeXaHH3M HAaIlOJHEHMs, TO MOIKIIOUEHHE peau3yercs uepes
yKa3aTelu, CIeA0BaTebHO, KOHTEHHEpP MOXET YIpPaBlIsATh KaKk OOBEKTaMH HEKOTOPOIo
0a30BOTr0, TaKk 1 00BEKTaMH BCEX MMOTOMKOB 3TOT0 KJacca.

OOBIYHO KOHTEHHEPHBIE KJIACCHI PEaTU3yIOT TUIIOBBIE CTPYKTYPBI, TAKHE, KAK MacCUB, CTEK
WIA CIUCOK, M BKJIIOYAIOT METOAbI, BBINOJHSAIOIIMNE OCHOBHBIE ONEpalMM HaJ XpaHUMbBIMU
JTAHHBIMH.

OOs3arenbHas omnepanusi, HPUCYTCTBYIOIIAs B JIIOOOM KOHTEHHEpHOM Kiacce —
nocienoBarenbHas 00paboTka 00bekToB. Takas oOpaboTka MOKET 00ecneuMBaTBhCS JBYMS
CHoco0aMH.

[TepBBli cmoco0 Oa3upyercs Ha CO3IaHUU CIICIMATIBHON MPOIEAYPHI MPOCMOTpPA
BCEX DJIEMEHTOB KOHTeiiHepa. B 3Ty mponenypy B KayecTBe mNapameTpa IMepelaeTcss HUMs
(GYHKIMU WM TpOLEAYpHl, pealn3yloleld anroputM TtpeOyemoil o00paboTKH slieMeHTa
KOHTEHHepa.

Bropoi# cmoco0 peanmusyerca yepe3d omnpeieieHue UTeparopa WM Kiacca
UTEpPATOPOB, MOAXOJAIIEr0 JUIsi JaHHOTO BHJA KoOHTeiHepa. Ilpm momommm uTepaTopoB
IPOTPAMMHUCT MOXET YIpPAaBJIATh KOHTEHHEpOM, He 3Has (PAKTUUYECKUX THUIIOB HIIEMEHTOB.
Heckonapko KITIHOYEBBIX KOMIIOHEHTHBIX (DYHKIMH MO3BOJSIOT MPOrPaMMUCTY HAWTH KOHIIBI
HI0CJIEI0BATEIBHOCTH HJIEMEHTOB.

IIpumep 3.6. KonreitHepHBIN Kiacc ¢ MpOLEAypod MO3IeMEHTHOH o0paborku. IlycTs
TpeOyercs pa3paboTaTh KOHTEHiHEp Ha 0a3e COPTUPOBAHHOTO CHHCKAa JJIEMEHTOB,
npuHaUIeKanmX uepapxun kiaaccoB Yucno — Ctpoka — Tabnwuiia.

CrpykTypy KiaccoB OyaeM pa3pabaThiBaTh IOITanHO. B OCHOBY HepapXuu KJ1accoB

noJIokuM Kjacchl Chucok — DJeMeHT. DTH JBa Kiacca 00pa3yroT KOHTEWHEpHBIH Kiace,
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yIpaBisieMble 00BEKTHI KOTOPOTO JTOJHKHBI HaCe0BaThCs OT Kiacca DinemeHT (puc. 3.1). Kiace
Cnucok Oyner comep)kaTb TP IMOJIA — yKazaTelau Ha oOBEKThl Kijacca DJIEMEHT: yKas3aTelb Ha
NEPBBIN 3JIEMEHT, yKa3aTellb Ha IMOCJIEIHUN 3JEMEHT U yKa3aTelab Ha TEKYIIUN 3JEMEHT. JTU
yKa3aTelau MCIONb3YIOTCS JUIsl OpraHu3aluy ABYCBSI3HOTO cnucka. Kiacc DnemMeHT comepkut
TOJIKO JIBa TOJIS — YKa3aTelld Ha JIEMEHTHl TOTO K€ Kjacca, KOTOpble OyayT XpaHUTh aJapec

CJICIYIOIIETO U aJIPEC MPEIbIAYIIEro AJIEMEHTOB CITUCKA.

TElement TSpisok
pre, suc TElement *first, *last, *cur
TElement() TSpisok()
virtual Print() ~TSpisok()
Add(TElement *e)
Del()
TNum ForEach(void (*f)(TElement *e))
int num
TNum()
virtual Print() TSortSpisok
TStr TSortSpisok()
Sort()
char st[40] virtual Compare(void *p1,void *p2)
TStr()
virtual Print()
Zﬁ TSSortSpisok
TTabl
char str[20] TSSortSpisok()

virtual Compare(void *p1,void *p2)

TTable()
virtual Print()

Puc. 3.1. /luarpamma KiaccoB, peanusyemasi B mpumepe 3.6

3arem Ha 0a3ze O3TUX KIaccoB pa3paboTaeM aOCTpakTHBIH KOHTEHHEpHBIM Kiacc
CopTUpOBaHHBIN CIUCOK, MPEIyCMAaTPUBAIONINI METOJ COPTUPOBKH SOrt c BHYTpEHHUM
BBI30BOM MeETOJ]a CpaBHEHHUs 3iaeMeHToB Compare. Hanmuume BHYTpEeHHEr0 MeTo/a CpaBHEHHS
NO3BOJIMT B JalibHEHIIeM Ha 0a3e 3TOro Kiacca co3JaBaTh APYrHe KIAcChl, MCIIOJIB3YIOIINE
pa3IUYHbIE 3aKOHBI COPTUPOBKH.

Ot knacca DnemeHT Hacnenyem kiaccsl Yucio, Ctpoka, Tabnuna, 1o6aBisss HOBbIC TOJIS
U TepeKphIBasi METOJ] BBIBOIA coepskuMoro sementa Print().

Tenepp MoxHO omucath kiacc [lonb30BaTenbCcKuil COPTUPOBAHHBIA CIUCOK, KOTOPBIM
NEePEeonpeeIUT METOJl CPAaBHEHHUSI 3JIEMEHTOB IPU COPTUPOBKE, 33/1aB CpPaBHEHHE peallbHbIX

noJiel KJIaccoB MPeIMETHOM 00JIacTH 3a/1a4u.

#include <locale._h>
#include <stdio.h>
#include <conio.h>
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#include <string.h>

class TElement // aBCTpaKTHBIN Ki1acc DJIEMEHT CIIHUCKa

{

public: TElement *pre,*suc;
TElement(void) { pre=suc=NULL;} // xoHctpykrop
virtual void Print(void)=0; // abcTpakTHbIif METO BBIBOIA
}:
class TSpisok Il kimacc Crincox

{

protected: TElement *first,*last,*cur; /[*ykasarenu Ha epBbIi,
MOCJICTHAM W TeKYITUN SJIEMEHTBI CITUCKa */
public: TSpisok(void){ first=last=cur=NULL;}
~TSpisok(); Il nectpykxrop
void Add(TElement *e); // mobGaBieHue 3JeMeHTa B CITUCOK
TElement *Del(void); // ynaneHue 3JeMeHTa U3 CITUCKa

void ForEach(void (*f)(TElement *e)); // nosnemenrHas o6paboTka

};
TSpisok: :~TSpisok()
{
while ((cur=Del())!=NULL)
{ cur->Print(); delete(cur); }
by
void TSpisok::Add(TElement *e)
{
iIT (first==NULL) Tfirst=last=e;
else { e->suc=Ffirst; first=fFirst->pre=e;}
by
TElement *TSpisok::Del(void)
{

TElement *temp=Ilast;
1T (last!=NULL)
{
last=last->pre;
if (last!=NULL) last->suc=NULL;
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by
if (last==NULL) Ffirst=NULL;
return temp;

by
void TSpisok::ForEach(void (*f)(TElement *e))
{
cur=First;
while (cur!=NULL) { (*f)(cur); cur=cur->suc;}
by

class TSortSpisok:public TSpisok // xmacc COPTUPOBAHHHEIM CIOMCOK

{
protected:

virtual int Compare(void *opl,void *op2)=0; /* abcTpakTHBINA METOI

CpaBHEHUS ISl TIPOIIETYPhI COPTUPOBKU  */

public:

void Sort(void); Il MmeTon copTHPOBKHU
TSortSpisok(void) :TSpisok(QO{} Il xoHCTpYKTOP
~TSortSpisok(O{} Il nectpykTop

};

void TSortSpisok: :Sort(void)

{
int swap=1; TElement *temp;

while (swap)
{
swap=0; cur=Ffirst;
while (cur->suc!=NULL)
{
if (Compare(cur,cur->suc))
{
temp=cur->suc;
cur->suc=temp->suc;
temp->suc=cur;
if (cur->prel!=NULL)
Ccur->pre->suc=temp;
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else first=temp;

temp->pre=cur->pre;

cur->pre=temp;

iIT (cur->suc!=NULL)
cCur->suc->pre=cur;

else last=cur;

cur=temp; swap=1;

by
else cur=cur->suc;
by
by
by
class TNum: public TElement // xmacc Yucio
{
public: 1nt num; // 9UCI0BOE TOJIC IICJIOTO THIIA
void Print(void) { printf("'%d ",num); }
TNumQ{} // KOHCTPYKTOP IO yMOJIYaHUIO
TNum(int n):num(n) {} // KOHCTPYKTOP
}:

class TStr: public TNum  //kmacc Ctpoka (nUM - [uiMHA CTPOKH)
{
public: char st[40]; // IosIe CUMBOJIBHASI CTPOKA

TStr () {} // KOHCTPYKTOP IO YMOJIYaHUIO
TStr(char *s):TNum(strlen(s))
{
strcpy(st,s);
IT (num>=40)st[40]="\0"; else st[num+1]="\0";
ks
void Print(void)
{ TNum: zPrint(); printf("%s\n",st); }
};
class TTabl: public TStr //knacc Tabauna - 100aBISET CTPOKY
{
public: char str[20];
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void Print(void)
{ TStr::Print(); printf("%s\n *",str); }
TTabl () {} // KOHCTPYKTOP IO YMOJITUAHMIO
TTabl(char *s,char *s2):TStr(s)
{

strcpy(str,s2);

if (strlen(s2)>=20) str[20]="\0";

else str[strlen(s2)+1]="\0";

};
class TSSpisok:public TSortSpisok /* kmacc [Tons30BaTenbCKuit

COPTHUPOBAHHBIN CITUCOK™/

{
protected:
int Compare(void *opl,void *0op2) /* meron cpaBHCHHS
JUISL TIPOLIETypBl COPTUPOBKH C SIBHBIM IMPeoOpa3oBaHUEM THIA */
{ return (((MTabl *)opl)->num)<(((TTabl *)op2)->num);}
public:
TSSpisok(void) : TSortSpisokQ{}
~TSSpisok(void){}
};

void Show(TElement *e) [/ npouenypa mis nepenaun B meto ForEach
{ e->Print(Q); }
TSSpisok Nj; // oobexT Kiacca COpTUPOBaHHBIN CIUCOK
void main()
{
setlocale(0,"russian™);
int k; char str[40]; char str2[20];
TElement *p; // ykasarens Ha 6a30BbIid Kiaacc Telement

// ukt hopMUpOBaHHS CITUCKa U3 00beKTOB KiaccoB TNum, TStr, TTabl
while ( printf(""Beemure umcno:'),scanf('%d",&k) '=EOF)

{
p=new TNum(k); N.Add(p);
printf ("Beemure crpoky:"); scanf('%s",str);
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printf ("Brenure cTpoky 2:"); scanf ("%s",str2);
p=new TTabl(str,str2); N.Add(p);

printf ("Brenoure cTpoky:"); scanf ("%s",str) ;
p=new TStr(str); N.Add(p);

}

puts(""\nBeenenr sjemeHTH:") ;
N.ForEach(Show); // BBIBOJI DJIEMEHTOB CITHCKA
N.Sort(); // copTpOBKa
puts(""\nllocne coprtupoBxu:") ;
N.ForEach(Show);
_getch();

Ipumep 3.7. KonrteliHepHblli Kiacc ¢ ureparopamu. s JeMOHCTpauuu paboThl C
UTEpATOPaMHU BOCIIOJIb3YEMCST TEKCTOM IpuMepa 3.6, U3MEHHUB €ro CIeAyIIIUM 00pa3oM: U3
kiacca TSpisok ynanmum meron ForEach() u no6asum aBa metona-urepatopa 1First() u
inext(). Onucanune oCTaIbHBIX KJIACCOB OCTABUM 0€3 M3MEHEHHUSI.

B pesynbrate kiacc TSPisok OymeT uMeTh BHT

class TSpisok // kmace Crincok

{

protected: TElement *first,*last,*cur;

public:
TSpisok(void){ first=last=cur=NULL;} // xoHctpykTop
~TSpisok(); /I nectpykrop
void Add(TElement *e); // moOaBieHue 3JeMEHTA B CITUCOK
TElement *Del(void); // ynaneHue snemeHTa U3 CHKcKa
// pyHKIMH-UTEPATOPHI

TElement * 1first() // ykasarenb Ha EpBbIi 3JIEMEHT

{ return cur=Ffirst; }
TElement * 1next() // ykKasaTeJyb Ha CJeOy M 3JIEMEeHT
{ return cur=cur->suc; }

Oruapnenue

WMBaHoga I".C., Hnuywkura T.H. «O6BbeKTHO-0preHTUpOBaHHOE NporpaMMupoBaHne Ha s3bike C++ B cpeae Microsoft Visual Studio 2008»



96

@®parMeHT NOpOorpaMMbl, JAEMOHCTPUPYIOIIUMN TNPUMEHEHHE UTEPaTOPOB Ui TaKOTo

OTIHMCAHUS KJIacca, OyIeT BHITJISICT CIEIYIOIINM 00pa3oM:

TSpisok N; // oObsBienne o0bekTa Kiaacca CIHCOK

void main(void)

{
int k; char str[40]; char str2[20];
TElement *p;
Il uxn popMupoBaHMs CIIUCKa U3 3IeMeHTOB KiaccoB TNum, TStr, TTabl
while(printf("'Beegure umcno:'), scant('%d",&k)=EOF)
{
p=new TNum(k); N.Add(p);
printf ("Breoure cTpoky:");
scanf("'%s",str);
printf ("BBemure cTpoky 2:");
scanf("'%s",str2);
p=new TTabl(str,str2);
N.Add(p);
printf ("Beemure crpoky:");
scanf("'%s",str);
p=new TStr(str);
N.Add(p);
by
puts("'\nBeenener snemenTe:"");
// MK 00PA0OTKHM KAXKIO0I0 3JIEMEHTA CIIMCKA ¢ MOMOIIbLIO UTEPATOPOB
p=N.ifirst();
while (p!=NULL)
{
p->Print();
p=N.inext();
by
_getch();
by
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HUcnonb3oBanue madJOHOB KJIACCOB /ISl NMPOEKTHPOBAHUS KOHTeliHepoB. Od4eHb
qaCTo AJid pcain3aliun KOHTeﬁHepa HCIOJIB3YIOTCA NMapaMCTPHU30BAHHBIC KJIIACChI, B TOM YUCJIC U
cTraHjapTHbele, onucanHbie B Onbnmoreke CLASSL IB. Onu Takke MoryT paboTaTth ¢ 00bEKTaMu
OJIHOTO KJIacca WM MepapXuu KiaccoB. B mocnennem cinydae B kauecTBe IapaMeTpa B II1a0JI0H
nepesaeTcesl UM Kiiacca-poAuTeNss MM yKaszaTelb Ha Kiacc-poautens. [Ipumep koHTelHepa,

IIOCTPOCHHOTO Ha OCHOBE 11a0JIOHa, IPUBEICH B paszene 6.3.
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Bomnpocsl 111 caMOKOHTPOJIS

1. Kakoe oTHOmIeHME MEXIy KJIaccaMH Ha3bIBaeTCs Kommosummen? [[ns dgero onHa
UCTIONB3YIOTCS?

OrtBer.

2. YeM KOMIO3UIIMS OTJIMYACTCS OT HanoJiHeHus1? Kak HamomHeHne peannsyercs?

OrtBer.

3. Uto Takoe BUPTYAIbHBIN AECTPYKTOP U KAKOBBI OCOOCHHOCTH €T0 UCIIOJIb30BAHUS?

OtBer.

4. Uto Takoe BOCXOAAIIEe M HUBXOJAIIEe MpUBeIeHHE TUMOB? [7me W Kak OHH
HCTIOJIB3YIOTCA?

OrtBer.

5. Uro HazpBaloT "KOHTEWHepoM" B MporpaMMupoBaHuHM? J[IsI dYero HCHOIB3YIOT
KOHTECHUHEPHI?

OTtBeT.
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4 OcoO0ble ciryyad OpraHu3anuM A0CTyNAa K 00beKTaM U X KOMIIOHEHTaM

4.1 JlokajJdbHbIE U BJOKEHHbIE KJIACCHI

Kiacc MmokeT ObITh 00BSIBIIEH BHYTPU HEKOTOpo# (pyHkimu. Takoit kimacc B C++ IpUHATO
Ha3bIBaTh JOKaIbHbiM. DOyHKUIHA, B KOTOPOHl OOBSBIEH JIOKAIbHBIM KJacC, HE HMeEeT
HEMOCPEJICTBEHHOTO JIOCTYIa K KOMIIOHEHTaM JIOKAJIbHOTO Kiacca, TOCTYH OCYIIECTBISIETCS C
yKa3aHWeM HMEHH O0OBeKTa BCTPOEHHOro Kiacca. JIOKampHBIM KIACC HE MOXET HMETh
cTaThuueckux noiyiel. OOBEKT JIOKaIbHOIO KJIacca MOXKET OBITh CO3/IaH TOJBKO BHYTPU (PYHKIIMH,
B o0OyiacTu JeicTBus oObsiBIeHMs Kiacca. Bce KOMMOHEHTHbIE (YHKIMU JIOKAIbHOTO Kilacca
JTOJI’KHBI OBITH BCTPAWBaEMbIMH.

WNHorna Bo3HMKAaeT HEOOXOIUMOCTh OOBSIBICHHSI OJJHOTO Kjacca BHYTpU Jpyroro. Takoi
KJIaCC HAa3BIBACTCS 6710J#CeHHbIM. BIOKEHHBIH KilacC pacmojio’keH B o0JacTH JocTyma Kiacca,
BHYTpH KOTOpPOTO OH O0OBsiBIeH. (COOTBETCTBEHHO, OOBEKTHI JATOrO0 Kjacca MOTYT
UCIIOJIb30BAThCSl KaK KOMITOHEHTHI BHEIIHETO Kiacca. KOMIIOHEHTHBIE (YHKIIMHA U CTATHYECKUE
KOMIIOHEHTHI BJIIOYKEHHOTO KJIacca MOTYT OBITh OMHMCAHBI BHE TII00AIBHOTO Kilacca.

IIpumep 4.1. Brnoxennsie knaccel. Hmwke ommcan kmacc TGroup (I'pymma cTynaeHTOB),
COCTaBHOM 4acThi0 KOoTOporo sisisercs kinacc TStudent (Ctyment). ®akTHUECKH MEKIY dTHMU

KjlacCaMn pC€ajiu30BaHO HAIIOJIHEHUC, HO IIPH OIIMCAaHHUMU KJaccC CTy,I[eHT BJIOKEH B KJIaccC

I'pynmna.

#include <string.h>
#include <stdio.h>
#include <stdlib.h>
#include <conio.h>
class TGroup

{
class TStudent

{
private: char * Famyli,*Name; float old;
public:
char * getFam() { return Famyli; }
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char * getName(Q){ return Name; }
float getold() { return old; }
void setstudent()

{
char s[30];
puts("input famyli™); gets(s);
Famyli= new char [strlen(s)+1];
strcpy(Famyli,s);
puts("input Name'™); gets(s);
Name= new char [strlen(s)+1];
strcpy(Name,s);
puts("'Input 01d™); gets(s);
old=atof(s);
by
void printst()
{
printfF("'%15s %10s %6.2F\n"",
getFam(), getName(), getold());
by
};
Iint size; TStudent *Masgroup;
public:
void TGroup::setgroup(int asize)
{
size=asize; Masgroup=new TStudent[size];
for(int 1=0;i<size;i++)
Masgroup[i]-setstudent();
by
void printGr(Q)
{
puts('Information of Group'™);
for(int 1=0;i<size;i++)
Masgroup[i].-printst();
by
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}:
void main()
{
TGroup AK; int n;
puts("input n<=30"); scanf('%d\n*,&n);
AK .setgroup(n);
AK.printGr();
_getch();
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4.2 CrarnyecKkue KOMIIOHEHTHI KJjacca

Kiacc — 3710 THI, a 00bEKT — KOHKPETHBIN MPECTaBUTEh ATOTO Kjlacca B mporpamme. Jliis
KQKI0r0 OOBEKTa CYIIECTBYET CBOSI KOIHWs TOJei kimacca. Ecmu Bce OOBEKTHI OJHOTO THIIA
UCTIONIB3YIOT HEKOTOphIE JaHHBIE COBMECTHO, TO BO3HHMKAeT MpoOiieMa pa3MEIICHHs ITHX
JMaHHBIX W OoOecreyeHus] UX AOCTYIMHOCTH U3 BCeX OOBEKTOB Kjacca. DTy MpoOieMy MOXKHO
pELINTh MCIOJIb30BAaHHEM BHEIIHMX €XTern wiu BHEmHHX cTaThdeckux extern static
MEPEeMEHHBIX, HO O3TO HAPYIIUT NPUHIMUI HHKAMCYJSIHHA, TOCKOIbKY IepeMEHHBIE OyayT
JOCTYIHBI HE TOJIBKO 00BEKTaM Kilacca. boiiee rpaMOTHBIM pelIeHUEM SIBISIETCS PUMEHEHUE ¢
TATHUUYECKHUX KOMIOHEHTOB KIacca, YTO MO3BOJUT CHUZUTH MOTPEOHOCTH B
TII00ATBEHBIX TIEPEMEHHBIX TTPOTPAMMBI.

Cmamuueckumy Ha3bIBAIOTCS KOMIIOHEHTHI Kiacca, OOBSBICHHBIE C MOAU(DHKATOPOM
namsitu Static. Takue KOMMOHEHTHI (MOJIT M METOJBI) SIBJIIOTCSA 4YacThlO Kjlacca, HO HE
CBSI3aHBI C €T0 00BEKTAMHU.

NMeeTcst TONMBKO OJIHA KOMHSI cramu4eckux nofetl Kiacca — oOmas uisi BceX 00beKTOB
JTAHHOTO KJIacca, KOTOpas CYyIIECTBYET J1a)Ke IPU UX OTCYTCTBHH.

Wuunuanu3anuio CTaTUYecKUX TMOJIed KJlacca OCYLIECTBISIIOT — 00s3aTelnbHO BHE

oTIpeieNIeHus Kiacca, HO ¢ yKa3aHueM kBanudukaropa suaumoctu <Mms kimacca>::. Hanpumep:

class point

{
int x,y;
static int obj count; /* cratmueckoe nose (cueTunk oOpalieHHMiA),
AHUIMAJIN3ALMs B 9TOM MECTE He BO3MOKHA */
public:
point () { x=0; y=0; obj count++; } // obpamieHne K CTATHYECKOMY TTOJTO
b

int point::obj count=0; //uHunMaIM3aIKs CTATUYCCKOTO OIS

JIro6oi1 MeTom MOXKET OOpaTUThCS K CTAaTUYECKOMY IIOJII0 KJAcca W M3MEHHUTh €ro
3HadyeHue. CyliecTByeT TakKe BO3MOXHOCTh OOpallleHUsl K CTaTHYECKUM IOJsAM Kiacca Ipu

OTCYTCTBHHM OOBEKTOB JAaHHOTO Kiacca. TakodW JOCTym OCYHIECTBISIOT C  ITOMOIIBIO
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Ccmamuyeckux KOMNOHEHMHbIX @YHKYuli — KOMIIOHEHTHBIX (YHKIMHA, OOBSBICHHBIX CO
cnenudukaropom static.

Cratnueckue (QYHKIUMU HE ACCOLMUHUPYIOTCA C KAaKUM-JIMOO OOBEKTOM M HE MOJIy4aroT
napamerpa this. CrenoBarenbHO, oHu He mozym 0Oe3 yKkazauusi 06vekma o6pawamvcst K
Hecmamuyeckum noaam kiacca. Ilpy HEOOXOJUMOCTH CChUIKa Ha KOHKPETHBI OOBEKT MOXKET
OBITH MepellaHa B CIIMCKE MapaMeTpoB, M TOTAa CTaTH4YecKass (YHKLHUS MOXKET oOpaTHThCs K

HECTATUYECKUM ITOJISIM 00BEKTa CICTYIOITIM 00pa3oM:

<Ums 00bekTa>.<MMs HECTATUUECKOIrO MO KJIacca™.

[Tpu oOpanieHnn K CTaTUYECKUM TOJISIM KJ1acca Takoi nmpoOsieMbl He BOSHUKAET:

class point

{
int x,y,color; // HeCTaTUYeCKHE OIS
static int obj count; //crarudeckoe moJie - CYETUUK OOpaICHHI
public:
point O{ x=0; y=0; color=5; }
static void draw_point(point &p); // crarnueckas QyHKIUS
b

int point::obj count=0; // uHWNOHATH3ALHS CTATHYECKOTO IOJIS
void point::draw_point(point &p) // ums o0beKTa nepeaano yepe3 napameTp

{

putpixel(p.x,p.y,p-color ); // obpamieHne K HECTATHYCCKOMY ITOJTIO

obj_ count++; // obpaleHne K CTaTHYECKOMY TOJTI0

O6paH_IaTBC$I K CTaTUYCCKUM KOMIIOHCHTAM KJIaCCa, SABJIAIOMIUMCA MPUHAAJICIKHOCTBIO BCCX

00BEKTOB JaHHOTI'O KJ1acCa, MOXXHO, YKazaB BMECTO UMCHHA 00BbEeKTa UM Kjacca:

<Kiacc>::<KoMIoueut>.
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IIpumep 4.2. Knacc co cTaTH4eCKUMHA KOMIIOHEHTAMH.
B kadecTBe mpHMepa, HIUIIOCTPHPYIONIETO TOJE3HBIE CBOMCTBa  CTAaTHYECKUX
KOMITOHCHTOB, paCCMOTPUM KJIACC, I/ICHOJ'IBSYIOH_II/Iﬁ CTaTUYCCKHUEC KOMIIOHCHTBI IJIA ITOCTPOCHUA

CIKcKa CBOMX 00beKTOB (puc. 4.1).

0671acTh OOBEKTHI
CTAaTUYECKUX a b [+
JIaHHBIX
first next next next
1 1
last

Puc. 4.1. CtpykTypa crnucka 00beKTOB, UCIIONB3YIOIIETO CTATUYECKUE KOMITOHEHTHI Kilacca
B mone First xpanurcs azmpec mepBoro snemeHTa chucka, B moie last — aapec
MOCJIeTHETO dJeMeHTa crucka. Hecrarnyeckoe mose NeXt xpaHuT agpec cleayronero o0beKTa.
CdopmupoBaHHBIH B IpUMepe CHHCOK HCIIOJIL30BaH Uil BBIBOJIA BCEX DK3EMIUISIPOB Kjacca ¢
nomotneio craruueckoit pyukiuu displayAll (). Craruueckas pyakuus displayAll (),
KaKk He IMOJydYarollas HEsBHO ajpeca Mojeld o0bekTa mocpeacTBoMm ykaszarens this,
oOpaiaercsi K HecTaTHueckoMy moiito NeXt ¢ ykazaHHeM KOHKPETHOTO OObEKTa uyepe3 SIBHO

3a/IaHHBIN [TapaMeTp:

#include <locale.h>
#include <string.h>
#include <conio.h>
#include <stdio.h>
class String
{
public: char str[40];
static String *First; // cratmyeckoe moJje - yKka3areib Ha HA4aJIO CIHCKa
static String *last; // crarndeckoe mose - yKka3aTelb Ha KOHEI[ CITUCKA
String *next;
String(char *s)
{
strcpy(str,s);
next=NULL;
it (first==NULL) first=this;
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else last->next=this;
last=this;
by
void display() { puts(str); }
static void displayAll(); I/l 0OBsBICHUE CTATUUECKOW (DYHKIMH
};
String *String::first=NULL; // wuHMOMaIu3aIus CTAaTHYCCKUX KOMIIOHEHTOB
String *String::last=NULL;
void String::displayAll() /| ommcanue cTaTHYECKON (QYHKIIUU
{
String *p=first;
it (p==NULL) return;
do { p->display(); p=p->next; }
while (p!=NULL);

by
void main(void)
{
setlocale(0,"russian™);
String a(" Hpmmep "), b (" ucnombzoBanma craruueckumx "),

C (" xommoHeHTOB'); // 0OBSBICHHE-CO3IaHUE TPEX OOBEKTOB Kilacca
ifT (String::first!=NULL) // oOpamieHue k 00IIEMy CTATHUECKOMY ITOJTFO
String: :displayAll(); // obpamieHne K cTaTHYeCKON (QYHKIIUU
_getch();

by
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4.3 Jlpy:kecTBeHHbIe (PYHKIIUH U KJIACCHI

Kak ObLJIO OTMEYEHO paHee, MEXaHH3M YIPABJICHUS JOCTYIIOM MO3BOJICT BBIICIUTH
BHyTpeHHHE Private, samumennsie protected u obmenocrynasie public xoMmoHeHTHI
KiaccoB. [IpruemM BHYTpEHHHE KOMIIOHEHTHI JIOKAJTM30BaHbI B KJIacCe M HE JIOCTYIHBI M3BHE, a
3aIUIICHHBIC — JOCTYIHBI TOJBKO KOMIIOHCHTHBIM (YHKIUSAM Kiacca W €ro HacjeTHHKaM.
Takoe OorpaHMYCHUE JOCTYIA K BHYTPEHHHM U 3aIlUIICHHBIM KOMIOHEHTaM KJacca MOXKET
OKa3aTbCsi HeEOMmpaBAaHHO cTporuM. OHO MOXKET CYyHIECTBEHHO CYyXaTh BO3MOXKHOCTH
HAcJeOBaHMs JPYTUX KJIacCOB OT JAHHOTO M COKpalaTh KOJWYECTBO BapHUaHTOB €ro
UCIIOJIb30BAHUSL.

Kpome Toro, ObIBatOT ciydad, Korma (YHKIHH, HE SBISIONHECS KOMIIOHEHTHBIMH,
JOJKHBI UMETh BO3MOXKHOCTH OOpamathCsi K BHYTPEHHHM KOMIIOHEHTaM Kiacca. B Takoii
CHTYyallMM KJIACC MOXKET TMPEJAOCTAaBUTh OCOObIe MPHUBUJICTHH OIPEICICHHBIM BHEIIHUM
(GYHKIMSIM WA KOMIIOHEHTHBIM (QYHKIIMSM JAPYroro Kiacca. DT GYHKIIUH MOy Ha3BaHUE
JPYKECTBEHHBIX.

o onpenenenuro, opyscecmeenHou yHkyuell Kiacca Ha3bIBaeTCs QPYHKIHS, KOTOpasi, HE
SBJISISICH KOMITOHEHTOM HEKOTOPOTo Kjacca, MMEET IOCTYI KO BCEM €ro KOMIIOHCHTaM, B TOM
qucie BHyTpeHHHM. DYHKIMS HE MOXET CTaTh APYroM kiacca «0e3 ero cormacus». s
NOJIYYEHHUs «aIIpaB Apyray (yHKIHS AOJDKHA OBITH OMMCaHa B Telle Kjacca o crenu(ukaropom
friend. IMeHHO MpH HAIWYMK TAKOTO ONMCAHMS KJacC MPEIOCTaBiIseT (PYHKIUH IpaBa
JIOCTYTIA K 3aIUIIECHHBIM U BHYTPEHHHUM KOMITOHEHTaM.

IIpumep 4.3. BuemHss apykecTBeHHAs QYHKITUA.

#include <locale._h>
#include <iostream>
using namespace std;
class FIXED

{
private: int a;
public: FIXED(int v):a(vW{}
friend void show(FIXED);
};
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void show(FIXED Par)

{
cout<<Par.a<<endl; // ¢pyHKums umeeT JOCTyN K BHyTPEHHEMY TIOJIO &
Par.a+=10;
cout<<Par.a<<endl;

b

void main()

{
setlocale(0,"russian™);
FIXED aa(25);
cout << "'PesynepTaTH pabotTe: "<<endl;
show(aa); // emeomgur: 25 35
system(*'pause’™);

by

Jpy3bsaMu Kiacca MOTYT SBIATbCA U KOMIIOHEHTHBbIE PYHKIMH Apyroro kjacca. OJIHaKo
CJelyeT 3aMETHUTh, UTO TaKyIO MPUBHIIETHUIO METOY IPYTOr0 KJIacCa MOXKET MPEAOCTABUTh JIUIIIb
aBTOP JIaHHOT'O KJIacca, a HE aBTOP METO/a.

Ipumep 4.4. JIpyxectBeHHast GyHKIHS — KOMIIOHEHT APYTroro Kiacca.

#include <locale.h>
#include <iostream>
using namespace std;

class FLOAT; // oObsBicHue Kiaacca 0e3 ero onpeacieHus
class FIXED

{
private: int a;
public: FIXED(int v):a(v{}
double Add(FLOAT);
void print(){cout <<a << endl;}
};
class FLOAT
{
private: double b;
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public: FLOAT(double val) { b=val; }
void print(D{ cout <<b << endl; }
friend double FIXED::Add(FLOAT); /* komnoneHTHas GyHKIHS
kiacca FIXED oOwsiBisiercst npyxectBenHol kinaccy FLOAT */
}:
double FIXED: :Add(FLOAT Par)
{ return a+Par.b; }  /* yHKIus monxydaeT J0CTYI K BHYTPECHHEMY

noito kiacca FLOAT */

void main()
{

setlocale(0, " russian™);

FIXED aa(25); FLOAT bb(45);

cout << "'PesynepTaTH pabotTe: "'<<endl;

cout<<aa.Add(bb)<<endl; //BeBogur: 70

aa.print(); // BBIBOAMT: 25

bb.print(); // BBIBOUT: 45

system(*'pause’);

Crnemyer OTMETHTh HEKOTOpPhIE 0COOEHHOCTH JIPYKECTBEHHBIX (DYyHKIMMA. JpykecTBeHHAas
(GYHKIMS TP BBI30BE HE MOJydaeT ykaszarenb thisS, mockonbky He SBISETCS KOMIOHCHTHOM.
OOBEKTHI KJ1acca JODKHBI TTepeaaBaThCs IPYKECTBEHHOM (PYHKITUHU SBHO (Yepe3 mapaMeTphl).

Tak kak JpyxecTBeHHas (YHKIUS HE SBISETCS KOMIIOHGHTOM Kjacca, Ha Hee He
pacmpoctpansieTcs aeiictBue cnenudukaropos pocryma public, protected, private.
[TosTOMy MecTO pa3MelieHus TPOTOTHIA APYKECTBEHHOW (QYHKIUU BHYTPU OIPEACICHUS
Kiacca Oe3paznmyHo. [IpaBa goctymna ApyKecTBEHHOW (DYHKIMU HE U3MEHSIOTCS M HE 3aBHCST
0T creuu(UKaTopoB JOCTYyIIA.

Hcnonp30BaHne MEXaHU3Ma JIPYKECTBEHHBIX (DYHKITUI MMO3BOJISET YIIPOCTUTH HHTEp(EFC
MEeXIy Kiaccamu. Hampumep, npyxkecTBeHHas (QYHKIUS MOXET TMOJIYYHTh JOCTYN K
BHYTPEHHHM M 3alIMIICHHBIM KOMIIOHEHTaM Cpa3y HECKOJIBKHX KJIACCOB. Torma U3 3THX KJIACCOB
MOXHO yOpaTh KOMIOHEHTHBIC ()YHKIIUH, IPEIHA3HAYCHHBIC TOJIBKO IJIsi 00CCIICUSHHS TOCTyIa

K «CKPBITBIM» KOMIIOHCHTaM.
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[TockoNbKYy OrpaHMYCHHE OCTYNA K JPYKECTBEHHOW (QYHKIIMM HE OTHOCHUTCS, PabOTaTh
oHa OyZIeT J0CTaTOYHO OBICTPO, M HANUCATh €€ HE TpyJaHee, YeM (YHKIHUIO TOCTYyMa K OOBIYHON
ctpykrype C++.

Ecnu Heo6xoaumo, uToObI Bce (PYHKIIMU HEKOTOPOTO Kiacca UMENH TOCTYI K BHYTPEHHUM

MOJISIM APYTOTo Kjacca, TO BECh KJIACC MOXKET ObITh OOBSBIICH APY>KECTBEHHBIM:

friend class <Wwms knacca >

Ipumep 4.5. OObsBICHNHE IPYKECTBEHHOTO Kjlacca.

#include <locale.h>
#include <iostream>
using namespace std;

class SHOW; // oObsBiieHue Kitacca 6€3 ero onpeaeaeHus
class PAIR

{
private: char *Head,*Tail;
public:
PAIR(char *one,char *two):Head(one),Tail(two){}
friend class SHOW; // oObsiBIeHHE APY>KECTBEHHOTO Klacca
}:
class SHOW  /* Bcem dynkumsam kinacca SHOW noctynHbl BHyTpEHHHE

o kiaacca PAIR*/

{
private: PAIR Twins;
public: SHOW(char *one,char *two):Twins(one,two){}
void Head() { cout <<Twins.PAIR::Head << endl; }
void Tail() { cout <<Twins.PAIR::Tail << endl; }
};
void main()
{

setlocale(0,"russian™);
SHOW aa("'TIPUBET","" IPY3bI™);
cout << "PesynbTaTh paboTe:"<<endl;
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aa.Head(); //BeBogur: IIPVIBET

aa.Tail(); // seBomur: JPY3bA

system(*'pause’™);
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Bomnpocsl 111 caMOKOHTPOJIS

1. Yro coboit mpencTaBIsiOT JIOKAJIbHBIE KJIACChI? J[J1s 4ero OHM UCTIONB3YIOTCS?

OrtBer.

2. Uto Takoe cTaTWyecKhe KOMIOHEHTHI kiacca? YeM OHM OTIUYAIOTCS OT OOBIYHBIX
KOMITOHEHTOB? 3a4€M HCTIOJB3YIOTCS?

OrtBer.

3. Uro Takoe npyKecTBEHHBbIC (PYHKIIMH W JPYyKECTBEHHBbIC Kiacchl? Kak ompenenuth
npyxxecTBeHHble GyHKIMKU? ['1e 1 Kak OHU UCTIONB3YIOTCS?

OTtBeT.
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5 Ilepeonpenesenue onepamnuii

5.1 @yHKUHUH-ONEPATOPBLI, HX THIIBI M OTPAHUYCHHS HA Nepeonpeae/ieHue

B s3pike C++ omepauuu Haja CTaHIAPTHO OMNPENECIIEHHBIMH THUIAMH JaHHBIX SBISIOTCS
BCTPOEHHBIMH, T. €. POTPAMMHKCT HE MOXKET MOBJIHATH Ha BBIOJIHEHUE ATHX onepanuii. OnHako
SI3BIK TPEIOCTABIISIET BOZMOXKHOCTh MEpeoTipeiesieH s 1000 U3 CYIIECTBYIOLINX ONepanuii 0/
006beKmMo8 BHOBb CO3JaHHBIX KJIACCOB.

[Ipu mepeomnpeneeHUr omnepanvii HU OAHO W3 €€ HMCXOJHBIX 3HAYCHHH HE TepseTcs.
[TpocTo BBOIUTCS Omepaiusi ¢ MOX0XKUM CMBICIIOM ISl 0ObEKTOB HOBOTO KJ1acca.

[Tepeomnpenensiembie onepanuu PeaaTu3yrOTCs Kak 0COObI BU (QYHKIIUU CO CIICIUATBHBIM
uMmeHem operator@, rae @ — cumMBOII mepeonpenensieMoit onepanuu. Takue QYHKIMHA OOBIYHO
Ha3bIBAIOTCS yHKyusAMu-onepamopamu. OYHKIUA-OTIEPATOP MOXKET OBbITh OIpeneieHa Kak
KOMITOHGHT KJlacca WJIM KaK BHEIIHsS He3aBUCHMas OT Kiacca (cBoOomHas) QyHKIIHS.
COOTBETCTBEHHO pa3/INnyaroT:

® npocmyro, T. €. ONPENIeJICHHYIO BHE KJlacca (PYHKIIHIO-OMepaTop;

® KOMNOHEeHmMHYI0, T. €. ONPEJEICHHYIO B Kjacce (DyHKLHIO-OIepaTop.

W mpocthie, 1 KOMIOHEHTHBIE (YHKIIMH-ONEPATOPHl MOTYT OBITH OJHOMECTHBIMU U
JIBYMECTHBIMHU. B mepBoM ciydae y HUX OJIMH MapaMeTp, a BO-BTOpPOM — 1Ba. EAMHCTBEHHYIO
cymecTtByomyo B C++ onepauuio ¢ Tpems napaMeTrpamu (YCJIOBHYIO —OMNEpPALHUIO)
NepeonpeeNsTh 3apetieHO.

OpHOMeCTHBIE ¥ JBYMECTHBIE (DYHKIMH-ONEPATOPhl B 3aBHCHUMOCTH OT MecCTa
nepeonpeaeneHus (B KjIacce WM BHE €ro) ONMMCHIBAIOTCS MO-PAa3HOMY. JTO CBS3aHO C TE€M, YTO
NEepBBIH apryMeHT KOMIIOHEHTHOM (DyHKIMU — Bcerna oOBeKT Kiacca, 3afaBaeMblii HESIBHO, a
MOTOMY OJHOMECTHass KOMIIOHEHTHass (QyHKIHS oOOBsBIsgeTCs 0€3 CIHucKa IapaMeTpoB,
TBYMECTHAsI — C OJTHUM MTapaMeTPOM.

Obmas ¢opma omnpeneneHust ¢GyHKIMU-ONepaTopa mpexacraBieHa B Tabn. 5.1. B
NPUBEJCHHBIX B TaOJIMIlE OMUCAHHWSIX CUMBOJI @ — mro0as jomycTumas omneparus, <Iwum
pe3ynbTara> — THUI BO3BpAIlaeMOro 3HAuYeHUs (Jalle BCEro TOTO K€ THUIA, YTO W KJIacC, XOTA

BO3MOYKEH U APYTrON TUII 3TOTO 3HAYEHUSA).
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Ta6anua 5.1. DopMbl onucanust GyHKIIMH-0oTIEpaTopa

ITpocras ¢pyHKIMS

KomnonenTHas ¢pyHkuus

OJIHOMECTHA

<Twun pe3yabrara> operator @ (Aprymenr)

OJHOMECTHAas

<Twun pesyasrata> operator @ ()

JABYMCCTHaA

<Twun pesyabrata> operator @ (Aprl,Apr2)

ABYMCCTHas

<Twun pesyasrara>operator @ (Apr2.)

IIpu nepeonpeneneHuu onepanui ciaeayer

orepanuii OJHOTO MPUOPUTETA).

HENb3s U3MEHATh NMPUOPUTET U ACCOIMATHBHOCTH ONepanuu (MOpsIoK

IIOMHUTB, YTO

HEIb3s Tepeonpenensts onepauuu *, Sizeof, 7, #, ##, .;, class:;
onepanuu =, [ ], () M0oxHO nepeonpeaensaTh TOJIBKO B COCTaBe Kilacca;

nepeonpeesieHHas ornepanus = He HacJeayeTcsl B MPOM3BOAHBIX Kilaccax;

BBITIOJTHEHHU A

OyHKIUA-ONepaTop AONMYyCKaeT ABe (OpMBI BBI30BA: CTaHIAPTHYIO M OIEPATOPHYIO,

omnyvcaHHble B Ta0m. 5.2.

Tabauna 5.2 ®opmbl BEI30Ba QYHKIIMH — ONIEpaTopa

CranpaptHas ¢popma

OmneparopHas popma

Jns npoctoit GpyHKINN
operator @ (<AprymeHr>)

operator @ (<Aprymenrl><aprymeHT2>)

Jns npocroit GpyHKINUN
@<AprymeHT>
<AprymeHT1>@<AprymeHnr2>

JUISL KOMITOHECHTHOM (DYHKITHH
<Apryment>.operator@()

<Aprymentl>.operator@(<Aprymenr2>)

JUIsl KOMITOHCHTHOH (DYHKIIHU
@<AprymeHT>
<Apryment1>@<AprymeHT2>
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5.2 Onucanne KOMINOHEHTHBIX QYHKIMIA-0NepPaTOPOB

Kak ObutO CcKa3aHO BBINIE TIPH ONMUCAHWM KOMIIOHEHTHOW (DYHKIIMH-OIepaTopa MEepPBBINA
apryMeHT Bcera 00beKT Kilacca, BTOPOH MpU HE0OXOJUMOCTH TIEpeaeTCsl Yepe3 mapamMeTphl.

IIpu nepeomnpeneneHuu omnepanui CiaeayeT pa3iandarb CUTYallMH, KOTZAa BO3BpAllAcTCs
azpec (CChUIKa WIIM yKa3aTellb) Y)KE CYIIECTBOBABIIETO0 OOBEKTA MIIM HOBBIH 00BEKT. B mepBoM
ciydae BO3BpalllaeMoe 3HaueHue onuchiBaeTcsa kKak <Mwms kmacca> & unu <Mwms knacca> *, a
byHKIHA-OMIEpaTOp MOKHA BepHyTh *this wmmm this coorBerctBenHo. Bo Bropom —
BO3BpalllaeMoe 3HaueHHe yKa3biBaeTcs kak <Mms kiacca™>, B Kjlacce CO3aeTcs HOBbIM O0BEKT U
byHKIHSI-0TIepaTop AOKHA BEPHYTH TOT OOBEKT.

IIpumep 5.1. Onrcanue KOMIOHEHTHON QyHKIMHU-oniepaTopa (knacc Touka).

#include <iostream>
using namespace std;

class TPoint

{
private: float x,y;
public:
TPoint(float ax,float ay):x(ax),y(ay){}
TPointQQ{}
void Out(void)
{  cout<<"\n{"<<x<<","<<y<<"F\n": }
TPoint& operator-() /] -a — ogHOMECTHAs OnepaIus
{ Xx=-x; y=-y; return *this; }
TPoint& operator+=(TPoint &p) //at=b- aBymecrHas oneparus
{ X+=p.X; y+=p.y; return *this; }
TPoint operator+(TPoint &p) Il a+b — nBymecTHast oneparust
{ TPoint pp(X,y); return pp+=p; }
};
void main()
{

TPoint p(2,3),q(4,5),r(7,8);
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-q; q-outQ;
p+=r;  p.-OutQ);
g=p+r; q.outQ);
system(*'pause’);

@DakTUUECKH TMpHU BBINOJIHEHUU oOmnepanuii P+=r, (=P+I BBIIOJHAETCI €IIe OJHA
omepanus — omepanus NpucBavBaHUsA. Takas omnepauus NpPeIyCMOTpPEHa JJis BCEX THUIIOB IO
ymonyaHuio. [Ipu BBIMOTHEHUU 3TOM oOmepanuy MPOUCXOAUT KOMUPOBAHUE MOJIEW METOJI0M
«1ojie 3a MmojemM». B paccCMOTpEHHOM Kjlacce OTCYTCTBYIOT JIMHAMHYECKHE TMOJs, MO3TOMY
CTaHJAPTHOE OIpEEIICHNE ONEPALMH MPUCBAUBAHUS MEpeonpeaearb He Hano. [Ipu Hannunn

JTUHAMHUYECKHX TTOJICH ImepeonpenesieHne dTO orneparuu o0s3aTenbHO (CM. pa3aen 5.4).

Oruapnenue
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5.3 Onucanue BHeIIHUX (PYHKIMI-0NIEPATOPOB

@OyHKIMK-0nIepaTopsl NPOrPaMMHUPYIOT KaK BHEIIHHE, €CIIH HEOOXOAMMO, YTOOBI TEePBHIH
apryMeHT olepauud He Obul OOBEKTOM Kilacca. BHemHe#dl (yHKIMM-omepaTtopy AOCTYITHBI
TOJBKO OOIIMEe KOMIIOHEHTHI Kiacca. Ecium HeoOxoaummo, 4ToObl Takas (QyHKIUS-ONEpaTop
MMeIa BO3MOXKHOCTh OOpamaThCsi K BHYTPEHHMM HJIM CKPBITHIM KOMIIOHEHTaM Kiacca, TO ee
ClleIyeT onucath B Kiacce co crenudukatopom Friend, onpenenus ee IpyKeCTBEHHON 3TOMY
KJIaccy.

Tak mpu nepeonpeneneHNH HEKOTOPBIX OTEpaIiii A7t 00ecTIedeHUs] UX KOMMYTaTHBHOCTH
HEOOXOAMMO ONKCHIBATH HECKOJBKO BapuHaHTOB (YyHKIMii-oriepaTopoB. I[lockombky y
KOMITOHEHTHOM ()yHKIMU-OIIEpaTopa MEpBBIM MapaMeTp Bceraa OOBEKT, KOMMYTAaTHBHBIC
orepanry OOBIYHO MEPEONPEACTIAIOT KaK BHEITHHE.

Ipumep 5.2. Ilepeomnpenenenne KOMMYTAaTUBHON OTEpallMM «yYMHOXXCHHE Ha CKaJIAP»
(xnacc Lemoe umcno). [lepeonpenenenue onepanuii TpoOAEMOHCTPUPYEM HA TIPUMEPE OTHCAHUS
kiacca Llenoe yncno (cMm. nmpumep 2.2), 1151 KOTOPOTO MEPEONPEACTUM OIEepPaAIMI0 YMHOKECHHUS

[CJIOTO YrCJia Ha CKaJIAP «*.

#include <locale.h>
#include <stdio.h>

#include <stdlib.h>
#include <iostream>

using namespace std;
typedef unsigned long dlong;

class Tlong

{
public: dlong num;

TlongOQ{}
Tlong(dlong an) { setnum(an);}
friend Tlong & operator *(Tlongé&, int K);
friend Tlong & operator *(int k,Tlong&);
void print(void);
void setnum(dlong an) { num=an;}

};
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Tlong & operator *(Tlong & obl,int k)

{
Tlong *temp=new Tlong;
temp->num=obl.num*k;
return *temp;
by
Tlong & operator *(int k,Tlong &ob2)
{
Tlong *temp=new Tlong;
temp->num=0b2.num*k;
return *temp;
by
void Tlong::print()
{ cout<<'"3umauenme umcna : "<<num<<endl;}
Tlong a(424567),c,d; long int n;
void main()
{

setlocale(0,"russian™);
d=a*2;

cout<<"d=a*2:"; d.print();
c=operator *(2,a);
cout<<'c=2*a:"; c.print();

system(*'pause’™);

JIByMecTHass omnepanuss YMHOXEHHSI sl OOecledeHus] KOMMYTATHBHOCTH OIHCaHa
JBAXIBL: JJIs CIydasi, KOT/la BTOPOi OmepaH — CKaJsp, ¥ JAJis ciydasi, KOT/la epBBIA OnepaH —
CKaJsp.

[Ipu pabote ¢ kimaccamu OMOIMOTEKH BBOJA-BhIBojga C++ ciemayeT MOMHHUTB, YTO ITH
KJIACChI MOAICPKUBAIOT ONEPALNU «<<» (BKJIIOUEHHUE B MOTOK) U «>>» (U3BJIICUECHUE U3 TIOTOKA)
TOJIKO NIl CTaHAAPTHBIX THUMOB JaHHBIX. [103TOMYy Kak AJis OMpENeleHHBIX IOJIb30BaTeIeM
TUTIOB TIOJIEH KJIAcCOB, TaK W JUIS KJIACCOB IIEIMKOM IIPH BBIBOJE OOBEKTOB ITHUX KJIACCOB

OIIEPALNHN «<<)» U «>>)» CIEAYyeT IEPEONpPEACIIATh I Ka)KJI0T0 Kiacca.

Oruapnenue
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HpI/I nepeonpeaciICcHun onepaunﬁ «BKIKYECHUEC B IIOTOK» H <«M3BJICUCHUE H3 IIOTOKa»

UCIIOJIB3YETCs caeayromas ¢opMa ONnrucaHus onepauii:

osrteam & operator<<(ostream & out,<Hosslii Tumr> <Ums>)
{ <Teno pynkuuu-oneparopa> }
istream & operator >>(istream & in,<Hossi tumr> &<Ums>)

{ <Teno pynkuuu-oneparopa> }

[Tpryem mpu BOBIICUEHUH B 3TH OIEpallMK MMOJIeH, onmucaHHbIX Private u protected,
OIIEPALNHN «<<» U «>>)» MPUXOJUTCS ONUCHIBATH KaK JPYKSCTBECHHBIC.

IIpumep 5.3. [lepeonpenenenue onepanuii BBoga-BeiBoAa (kinace Llenoe uncio).

#include <locale.h>
#include <stdio.h>

#include <stdlib.h>
#include <iostream>

using namespace std;
typedef unsigned long dlong;
class Tlong

{
public: dlong num;

TlongO{}
Tlong(dlong an) { setnum(an);}
friend ostream & operator <<(ostream &out,Tlong obj);
friend istream & operator >>(istream & in,Tlong &obj);
void print(void);
void setnum(dlong an) { num=an;}

};

ostream & operator <<(ostream & out,Tlong obj)

{
out<<" BHaueHMe uUMCIa "<<obj.num<<endl;
return out;

}

istream & operator >>(istream & in,Tlong &obj)
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cout<<" Bremmure umciygo "<<endl;
in>>obj.num;
return in;

void Tlong::print()
{ cout<<" s3sHauenme umcia : "<<num<<endl; }
void main()
{
setlocale(0,"russian™);
Tlong a,b;
COUut<<"Bmoxm sHaueHUl nojeit obwexTor"<<endl;
cin>>a>>b;
COUut<<"TIPOCTOV OBBEKT a''<<a<<endl;
COUt<<"IMIPOCTOM OBBEKT b"<<b<<endl;
system(*'pause’);
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5.4 OcoGeHHOCTH Mepeonipee/ieHUN ONepanuu NprUcBauBaHus

Omnepanust NpucBaMBaHUS [0 YMOJYaHHWIO ONpeAeNeHa i Jio0oro Kkiacca M
o0ecreynBaeT KONMPOBAHHUE MOJEH OOBEKTOB, aHAIOTUYHOE TOMY, KOTOPOE BBIIIOJIHIETCS MO
YMOJIYaHHIO B KONUPYIOIEM KOHCTpYKTOpe. IIpn Heo0X0aAuMOCTH 3Ty ONepaluio Tak)Ke MOKHO
IIEPEOIPEICIUTh, OJHAKO BBIOJIHEHHE ONEpalMyd MPUCBAUBaHHUS HMMEET CBOM OCOOEHHOCTH,
KOTOPBIE CIIEyeT YIUTHIBATS.

IIpumep 5.4. KoucTpyupoBaHue U YHHYTOXKEHHE BPEMEHHBIX OOBEKTOB IpH
NIEPEONPEECICHUN ONEpalluy IPUCBaNBaHNU.

Yr1oObl OTCIEAUTH MPOLECCHl KOHCTPYUPOBAHUS U YHUUTOXKEHHUS OOBEKTOB B TOM 4YHCIE
BPEMEHHBIX,  IEPEONpPENeIUM  TakXKe  KOMMPYIOUIMH  KOHCTPYKTOp M JAECTPYKTOP.
HenocpencrBenHoit HeEOOXOAMMOCTH B HX IEPEONPEACICHUMM HE CYIIECTBYET, HO UX

nepeonpeaACJICHUC MO3BOJIUT YTOUHHUTDL MOCIICAOBATCIIBHOCTD BBLIITOJIHACMBIX onepaunﬁ.

#include <iostream>
using namespace std;
class TP
{
private: float x,y;
public:
TP(float ax,float ay):x(ax),y(ay)
{ cout<<"Constructor\n';}
TPO
{ cout<<"Constructor without parameters\n';}
TP(TP &p)
{ cout<<"Copy\n"; Xx=p.x; y=p.y; }
~TP({cout<<"Destructor\n';}
void Out(void)
{  cout<<"\n{"<<x<<","<<y<<"F\n": }
TP& operator+=(TP &p) /lat+=b
{
X+=p.X; y+=p.y; cout<<"operator+=\n";

return *this;
Oruapnenue
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by

TP operator+(TP &p) Il a+b

{
TP pp(X,y); cout<<"operator+\n';
return pp+=p;

}

TP& operator=(TP &p) Il a=b

{
X=p.X; y=p.y; cout<<"operator=\n"';

return *this;

};

void main()

{
TP p(2,3),q(4,5),r(7,8);
p+=r; p.0ut();
q=p+r; q-0ut();
system(*'pause’);

[TonydeHHBI pe3ynbTarT — Tpaccy KOHCTPYHPOBaHHS/yHUUTOXKCHUS OOBEKTOB H
BBITIOJTHEHUS (PYHKIIMI OepaTopoB COMOCTaBUM TEKCTaM Mporpamm (cM. tada. 5.3).

[Ipu BBIMONHEHUH OMEpaIMK CIOKEHHUS CO37aeTCsl HOBBIH O0BEKT. DTOT OOBEKT, SBISACH
AaBTOMATHYECKUM, YHHUYTOXKACTCS B MOMEHT 3aBeplieHHs padoTsl pyHkuuu. Ho oH comepxut
pe3ynbTaT. AHaJIM3 TPAcChl MOKA3bIBACT, YTO JUISA MEPEAadr PEe3ysIbTaTa B OCHOBHYIO IIPOTPaMMy
komruisiTop C++ co3aeT BHYTPEHHUN BPEMEHHBIM OOBEKT — KOMHIO Pe3ysibTaTa. DTa KOMHS
nepenaercss (yHKIMH, PEaNTU3YIOIIeld Omepalio NpUCBAaUBaHMS, a 3aT€M — aBTOMATHYECKU

YHUYTOXACTCA.
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Tadamna 5.3. TlocienoBaTeabHOCTh KOHCTPYHPOBAHHMS M YHHYTOXKECHHUS OOBEKTOB

BBIIIOJTHCHUH onepauﬂﬁ CJIOKCHHS U OII€palliu ITPUCBAaBaHUA

pu

Onepanust

Teker pynkmum 1

Texcr pynkimm 2

BriBon

p+=r;

TP&
operator+=(TP &p)
{

X+=p.X5 y+=p.y;
cout<<"+=\n";
return *this;

}

Operator +=

q=p+r;

TP operator+(TP &p)

{
TP pp(X,y);
cout<<"operator+\n";

pp+=p;

}

TP& operator=(TP &p)
{

X=p.X; Yy=p.y;
cout<<'operator=\n";

return *this;

}

TP& operator+=(TP &p)

{
X+=p.X; y+=p.y;
cout<<"+=\n"";

return *this;

}

Constructor

operator +

Operator +=

Copy
Destructor

Operator =

Destructor

OnepauHH co3aaHusd 00BbEKTa KOIMH U €ro YHUYTOXCHHSA B

MOJTY>KUPHBIM HIPU(TOM.

Oruapnenue
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5.5 [Ilepeonpenenenne onepanuii 1Jis 00beKTOB ¢ JUHAMUYECKUMH noasiMu. KoHTpoJib

0CBO0OKIeHUSA TMHAMNYECKOH MAMATH

Oco00 akKypaTHO CIeAyeT MEepPeonpeessiTh ONepaunu i 0ObEKTOB ¢ TUHAMUYECKUMHU
IOJIIMHU, TIOCKOJIBKY IPU 3TOM BEJIMKA BEPOATHOCTH IOIYCTUTh «yT€UKy namsatu». B paznene 1.4
YKa3aHo, YTO KJIACC, OMHUCHIBAIOIINNA OOBEKTHI C AMHAMUYECKUMU TMOJSMH, JOJKEH BKIIOYATh
KONMUPYOIIMN KOHCTpYKTOp. [0 Tem ke mpuurHam OH JOJDKEH MEPEONpEncATh ONEpaluio
MIPUCBauBAHUSL.

IIpumep 5.5. [lepeonpenenenue onepanuii 1yt 00bEKTOB C TUHAMUYECKHUMHU MOJISIMH.

#include <string.h>
#include <stdio.h>
#include <iostream>
using namespace std;
class String
{
private: char *str,name; int len;
public: String(int Len,char Name); // mycras cTpoka ¢ maMsaThiO

String(char *vs,char Name); // uaunmanu3upoBaHHas CTPOKa

String(String &S); Il xonwst CTpOKHU
~String(); /] ocBOOOIIKEHNE TTAMSITH
int LengthQ{return len;} I/ onipeienenue ITHHBI
char operator[](int n) /[ uTenue cuMBOJIA U3 CTPOKU

{ return ((n>=0)&&(n<len))?str[n]:"\0"; }
void print(Q) // BBIBOJI CTPOKH U €€ JITTHHBI

{

cout<<"Str: ''<<name<<'':";

cout<<str<<" Length: "<<len<<endl;
by
String operator+(String &A); [/l cousiaue CTpok
String operator+(char c); /] noGaBacHKE CUMBOJIA
String& operator=(String &S); // npucsauBanue CTpoK

Oruapnenue
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s
String: :String(int Len,char Name)
{
len=Len; str=new char[len+1];
str[0]="\0"; name=Name;
cout<<"Constructor length "<<name<<'\n";
by
String: :String(char *vs,char Name)
{
len=strlen(vs); str=new char[len+1];
strcpy(str,vs); name=Name;
cout<<"Constructor "<<name<<'"\n";
by
String: :String(String &S)
{
len=S.Length(); str=new char[len+l];
strcpy(str,S.str); name="K";
cout<<"Copy from "<<S._.name<<" to ''<<name<<'"\n"';
by
String: :~String(Q
{
delete [] str; cout<<'"Destructor ''<<name<<'\n";
by
String String::operator+(String &A)
{
cout<<"Operation +"<<'\n"; int j=len+A_Length(Q);
String S(J,"S"); strcpy(S.str,str);
strcat(S.str,A.str); cout<<"Operation +"<<'\n";
return S;
by
String String::operator+(char c)
{
cout<<"Operation +c'<<'\n"; iInt j=len+l;
String S(J,"Q"); strcpy(S.str,str);
Oruapnenue
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S.str[len]=c; S.str[len+1]="\0";
cout<<"Operation +c''<<'"\n";
return S;
by
String& String::operator=(String &S)
{
cout<<"Operation ="<<"\n"; len=S.Length(Q);
iIT (str!=NULL) delete[]str;
str=new char[len+1];
strcpy(str,S.str);
cout<<"Operation ="<<'"\n";
return *this;
by
void main()
{
String A(C"ABC","A"),B("'DEF","B"),C(6,"C");
C.print();
C=A+B;
C.print();
C=C+"a";
C.print();
system(*'pause’™);
by

[TpoaHaau3upyeM TPacCy BBIMOJHEHHUS ONepaIiy CI0KeHus (cMm. Tadi. 5.4).

Oruapnenue
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Tabauua 5.4. Pe3ynbTaT BRIMOTHEHUS ONIEPAIMH CIICTUICHHS CTPOK

Onepanus BrinonHsemblie oneparopsl Pe3ymnbrarsl

C=A+B; String operator+(String &A)

{ cout<<"Operation +"<<"\n""; Operation +
int j=len+A.Length(Q);
String S(J,"S"); Constructor length S —
strcpy(S.str,str);
strcat(S.str,A.str);

cout<<"Operation +'<<'\n"; Operation +
return S; Copy from S to K 7
} Destructor S

String& operator=(String &S)

{cout<<"Operation =" <<"\n"; Operation
len=S.Length();
iIT (str!=NULL) delete[]str;
str=new char[len+1];
strcpy(str,S.str);
cout<<"Operation ="<<"\n"; Operation =

return *this;
} Destructor K

AHaJIOTMYHO MpenbIAyIleMy IMpUMEpPY Iepenadya pesyibTaTa OIEpaluy INPUCBAUBAHUSA
OCYILECTBIISICTCS Yepe3 BPEeMEHHBIH 00BEKT — KOIHIO TIEPEMEHHOM, XpaHsIIel pe3ynbTupyromiee

3HA4YCHUC.

Oruapnenue
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Bomnpocsl 111 caMOKOHTPOJIS

1. Yro Takoe mepeonpeacsieHre onepamui’?

Ortser.

2. Kakue onepanuy MOKHO IEpEONPEAeIsiTh?

OrtBer.

3. UeM OoTIM4arOTCsI KOMIIOHEHTHBIE ¥ BHEIIHUE (YHKIIMU-ONEPATOPHI?

OrtBerT.
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6 [ladaoHBI

6.1 Ilapamerpu3oBaHHBbIe QYHKIHH

Hlabnon @ynxyuu — 370 TI00aBHAS (QYHKIINS, ONMPEACICHHAs 3a MpeaeiaMu KiaccoB. B
OTJIMYUE OT TEeperpy3kd (GyHKIUH, TPU KOTOPOH Ml KAKAOH CHUTHATYPBI CO3/IaeTCS CBOS
¢yHKuus, M1abIoH ceMmelcTBa (DYHKIMA ONpeaenseTcs OJUH pa3, HO ATO ONHUCAHHE COACPIKUT

napameTpsl. I 3a1aHus IapaMeTpOB UCIIONIBb3YETCS CITIUCOK:

template <Cnucok napamerpoB mabdiaoHa> <Onucanue GyHKIuI>

Kaxnpiit opmanbHblii mapamerp mabioHa o0o3HayaeTcsl KIFOYEBBIM clioBoM Class, 3a
KOTOpBIM clienyeT uMs mapamerpa. Hampumep, onucanue mabnoHa (GyHKINH, BO3BPAIIAOICH

3HaYCHHE MaKCHMAaJILHOM 13 ABYX IIEPEMCHHBIX, BBITJTIAAUT CICAYIOIIUM O6p330MI

template <class type>
type maxx(type Xx,type y){ return(x>y)?x:y; }

rae type — napameTp — TUIl CPaBHUBAEMbIX 3HAUEHUH.

Hcnonp3oBanue mabioHa GyHKIMH MTO3BOJISET MEepeaTh B HEE B KAYECTBE MapaMeTpa THII
UCIIOJIb3YEMBIX JAHHBIX, a Jajlee BBINOJIHATH ONEpallM, NMPEAYCMOTPEHHbIE AITOPUTMOM HaJ
00BEKTAMHU 33/1aHHBIX TUIOB. Ecny A1 HEKOTOPBIX TUIIOB OOBEKTOB ONEPALNH, UCIIOIb3yEMbIE
B (YHKIMH, HE ONpEIENEeHBbI, CICAYEeT BBECTH SIBHOE ONHUCAaHME (DYHKIUH ISl 3TOrO THUIIA.
Hanpumep, npu uCnonb30BaHMHM INAOIOHA U3 MPEABIAYIIETO OMHMCAaHUS, €CIM B KauecTBe
aprymeHTa OyIyT HCIIOJIb30BaHbl CTPOKH, TO, TaK KaK OMepamus «>» A CTPOK HE OIpeielieHa,
(yHKLHUS BbIJACT HEMPABWIIBHBIM pe3ynbTar. /s Toro 4roObl B KauecTBe NapameTpa IadioHa
MOYHO OBIJIO HMCIIOJIb30BaTh CTPOKH, CIEeNyeT 100aBUTh SBHOE ONUCAHME (DYHKIMH-OIepaTopa

«>» 11 CTPOK.

IIpumep 6.1. Vicnonp3oBanue mabdbaoHOB (GYHKIUHI IPH cO31aHUH IA0JIOHOB KIJIACCOB.

#include <locale.h>
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#include <conio.h>

#include <string.h>

#include <iostream>

using namespace std;

template <class T> T maxx(T X, T y)

{ return(x>y)?x:y; }

char * maxx(char * x,char * y) // oyukumsa g CTpox

{ return strcmp(x,y)>0?x:y; }

void main )

{
setlocale(0, " russian');
int a=1,b=2;
char c="a",d="m";
float e=123.67,1=456.67;
char str[]=""abcd"™, str2[]="abnd";
// BHBOB OYHKLUUM IJIS OOBEKTOB Pa3JIMUHOTO THUIA
cout << "Integer max= "'<<maxx(a,b)<< endl;
cout << "Character max= "'<<maxx(c,d)<< endl;
cout << "Float max= "<<maxx(e,f)<< endl;
cout << "'String max= <<maxx(str,str2)<< endl;
system(*'pause’™);
by

Kaxnpiii aprymeHT mabiaoHa (YHKUUHU JTOJDKEH OINpPENeNATh THI KaKk MHHHUMYM OJHOTO
apryMeHTa OnuchiBaeMOi (DYHKIIMHM. DTO TapaHTUPYET, YTO HYKHBIH BapHaHT (QyHKIHU OyIeT
BbIOpaH Ha OCHOBE aHAJIN3a TUIIOB €€ apryMeHToB. OTMEUEHHOE MPABUIIO HE PACIIPOCTPAHIETCS

Ha 1a0JIOHBI KJIACCOB.
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6.2 IlapameTrpu30BaHHbIE KJIACCHI

B s3pike C++ mnpegycMoTpeHa peanu3alus €elle OJHOro Tuma mnoiumoppusma —
napaMeTpPU30BaHHBIX KJIACCOB U IMAPaMETPU30BAHHBIX ()YHKITUH.

[MapameTpu3oBaHHbII Kacc — 3TO Hekui 1abnoH (template), Ha ocHOBE KOTOPOro MOXKHO
CTPOUTH JApYyrue Kiacchl. JTOT MAOJOH cJlelyeT paccMaTpuUBaTh KaK ONHMCAHHE MHOKECTBa
KJIACCOB, MOJEIUPYIOUX aOCTPaKTHYIO CTPYKTYPY AAHHBIX M OTIMYAIOLIUXCS TUIIAMU TOJEH,
BKJIIOUEHHBIX B 3Ty CTPYKTYpYy. XOpPOLIMM IPUMEPOM IapaMETPU30BAHHBIX KIIACCOB MOLYT
CIIY)XHTh TIA0JOHBI pealu3aluyd CIHCKOB, MAacCHBOB, MHOXkeCcTB u T. M. [llabnon kiaccoB
ompenenseT mpaBuia NOCTPOEHUST KaXKIOro OTAEIIBHOrO Kjacca M3 MHOXECTBA Pa3pelIeHHBIX

(momycTuMBIX) KiaccoB. Onucanue madioHa BBITIISINAT TakK:

template <Cnucok mapamerpoB mabdaona> <OmnucaHue Kiacca™>

B cniucke mapameTpoB mabgoHa MOTYT NMPHCYTCTBOBATh KaK IMapaMeTphl, ONPEIesIOnue
THUII, TaK U TapaMeTpsl, JUIs KOTOPBIX 3TOT THUN (hukcupoBaH. Kaxaplii hopmanbHbIii Tapamerp,
OTIPEICTISFOIIUI THII, 0003HaYaeTCs KIII04YeBbIM ciioBoM Class.

Ipumep 6.2. [llabmon, mno3BoistomMNA (HOPMHUPOBATH OJHOMEPHBIC JTWHAMHUYECKHUE

MAacCHBBI M3 JIEMEHTOB Pa3IHyHbIX THIIOB (puc. 6.1).

Array

- type *contents
- int size

+ array()
+ ~array()
+ operator[]()

Puc. 6.1. YcinoBHoe o603HaveHue 1madaoHa array

#include <locale.h>

#include <stdio.h>

#include <iostream>

using namespace std;

template <class type> // oObsBiieHue mabioHa ¢ aprymeHToM "type"
class array
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type * contents; //yka3zarens Ha TMHAMUYECKHI MaccuB Tuma type
int size; Il pasmep maccuBa
public:
array(int number)
{ contents = new type [size=number];}
~array () { delete [] contents;}
type & operator [] (int Xx) [/ nepeonpenenenue onepanuu []
{
it ((x<0)]1(x>=size))
{ cerr << "ommbouHwmM uHIekc"; x=0;}

return contents[x];

Hcnonp3ys mabioH, MOXKHO ONpPEAeTUTh 00BEKTHI Kilacca array ¢ apryMeHTOM JI000ro
JOIYCTUMOTO THUTA. JOMYCTUMBIM SIBISIOTCS KaK BCTPOCHHBIC THIBI $3bIKA, TaK W THIIHI,
OTIpe/ICIICHHBIC MTOJIH30BATEIICM.

OObsiBIeHHEe OOBEKTAa OJIHOTO W3 KJIACCOB, TOPOXKIAEMBIX II1a0JOHOM, BBITJISIUT

CIEeIYIOIUM 00pa3oMm:

Nms mapameTpuzoBaHHOTro Kinacca <CNHUCOK mapaMeTpoB IadbioHa™>

Nwmst o6bexTa (ITapameTpsl KOHCTPYKTOpA)

Hanpumep, nns mabinoHa KiaccoB, ONHCAHHOTO B MpuMepe 6.2, MOXHO OOBSBUTH

CIIETYIOIINE OOBEKTHI:

array <int> int_a(50); // MacCHB 3JIEMEHTOB II€JIOTO TUIIA
array <char> char_a(100); // maccuB s1emMeHTOB THITa Char

array <float> float_a(30); // maccus snemenros tuna float

Onucanue nrabioHa MOXHO 3amucath B (aitn ¢ pacmupenreM «h» H, UCTHONB3Ys €ro
CTaHJapTHBIM 00pa3oM, OMpEeNeNaTh OOBEKThl 33JaHHOIO MHOXKECTBA KJIacCOB, a TakKke

BBITIOJIHATH onepaunn Had 3TUMHU O6’b€KTaMI/I.
Oruapnenue
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Ipumep 6.2 (npomoskenue). Vicronap3oBanue mabiaoHa 11 GOPMUPOBAHUS MACCHBOB M

BbIBOJA UX 3JICMCHTOB.

#include "array.h"
#include <stdlib.h>

#include <time.h>

void main()

{

setlocale(0,"russian™);

int i;

srand( (unsigned)time( NULL ) );

array<int> int_a(5);

array<char> char_a(5);

for (i=0;i<5;i++) /I ompeneneHne KOMIOHEHT MACCHBOB

{ int_a[i]=rand()/1000+10; char_a[i]="A"+i1;}
puts("'KomnoHneHTn maccusos');

for (i=0;i<5;i++)

{ cout << " << int_af[i]<< " " <<char_a[i]<<endl;}

system(*'pause’™);

(DYHKHI/II/I napaMEeTprUu30BaHHOT'O KJIaCcCa MOXKHO OIPEACIIUTh, U BHC OIMMCAaHUSA Kiacca, HO

CJICAYCT YUUTbIBATH, UYTO TaKHC q)YHKL[I/II/I ABJIAIOTCA IMMApaMCTPU30BAHHBIMU U HX HAIAO0

ONHUCBHIBaTh KaK (YHKIMU-IIAOIOHBI  (TMTapaMeTpU30BaHHBIE KOMIIOHEHTHbIE (DYHKIUH),

Harpumep:

template<classtype>/*3aronoBok GpyHKIUH-11a0T0HA™/

type & array <type>::operator[](int x)

{

ifT ((x<0) ] (x>=size))
{ cerr << "Oumbounwnt mHmexc"; X=0;}

return contents[x];
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IIpumep 6.3. Mcnonp3oBanue mabdiioHa kinaccoB (1m1adsoH kiaccoB «MHoxkecTBoy). [1ycTh
HeoOXoauMo pa3paboTarh MAOIOH KIIACCOB IS pealu3aliid OOBEKTOB THIA «MHOKECTBO.
[[labmon gomkeH o0ecreuyuBaTh BO3MOXHOCTH  BBITIONIHEHUS  CJICIYIOIIMX  OTepaluid:
NIOCTPOCHHUSI MHOXKECTBA W3 3a/JaHHBIX DJJIEMEHTOB, JOOABJICHUS DIIEMEHTOB, YHAJCHHS
JJIEMEHTOB, TEPECEUYCHUs] MHOXKECTB, OOBETUHECHUS MHOXKECTB, NMPUCBAMBAHHUS MHOXECTB H
MPOBEPKHU BXOXKICHHSI SJICMEHTa BO MHOXKECTBO.

[TaMsaTh mOA >7MEMEHTHI MHOXKECTBA I€JIecCO00pa3HO pacIpeiensTh B Ipoiece padoThl
(0OBEKT €O CKpBHITBIM JWHAMHYECKHUM TIOJEM THIA «MAaCCHBY»), HCIONB3YS IS 3TOTO
KOHCTPYKTOpP. COOTBETCTBEHHO JIECTPYKTOP JOJDKEH OCBOOOXIAThH IMAMSTh IIETBIM KYCKOM (Kak
OHa BBIJIEIISACTCS ).

it KOppeKTHOW PabOTHI C MHOXECTBOM JOCTYIl K €ro 3JEMEHTaM OCYIIECTBISETCS C
MIOMOIIIBI0 BHYTPEHHUX (QyHKIHA. YTOOBI MPUCBOCHUE OJHOTO O0BEKTA IPYTOMY MPOHUCXOIHIIO C
BBIJICJICHHUEM TIAMATH IO MAacCHUB JJIEMEHTOB OOBEKTa MPHEMHHUKA, MPEIyCMOTpPECHA
NEepeonpeieiCcHHass Olepanus TNPUCBaWBaHUS. [HWIOBBIC OMNEpallMd HAJ MHOXXECTBAMU
pea30BaHbl HECKOJBKUMHU CIIOCOOAMHM: Yepe3 BHEIIHUE ONepaTopbl-QyHKIIUN, KOMIIOHEHTHBIE
Olepanvy W B BHJE OOBIYHBIX KOMIIOHEHTHBIX (QYHKIWH. Tak Kak BO3MOKHA WHUIIHATH3AIHS
00BEKTa JPYrUM 00bEKTOM-MHOXKECTBOM, MTPEyCMOTPEH KOMTUPYIOIINN KOHCTPYKTOP.

[[TabioH omuChIBaeT TpaBUiia BBIMOJHEHUS BCEX YKA3aHHBIX BBINIE OMepaIuit

OTHOCHTEJIbHO MapameTpa type (puc. 6.2).

Tset

- type *contents

- int size

- int sizetec

- SetEl(), - GetEl()
+Tset(), +~Tset()
+ Getsize(), +Add()
+Del(), +1In()

+ InSet(), + OutSet()
+ CrossSet()

+ operator+()

+ operator=()

Tset <int>

Puc. 6.2. Crpykrypa Ki1accoB i npumepa 6.3
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Tectupyromas nporpamma oOBsBIsSET 00BEKT Kiacca MHOXKECTBO C 3JIeMEHTaMH THUIa

char u mpoBepsieT BHIMOJHEHNE BCEX OMEPAITHIA.

#include <locale.h>
#include <iostream>
#include <string.h>
using namespace std;
template <class type> Il 06BsBIIEHUE MIabI0Ha ¢ apryMeHTOM type

class Tset

{
private:
type *contents; /] ykazatenb Ha IMHAMUYECKUN MacCUB THIIa type
int size; // MaKCUMaJbHBIN pa3Mep MHOYKECTBA
int SetEl(int Ind, type m) // ¢yHKuus 3aMucy 3JeMEHTa B MACCHB
{
if (ind<size)
{ contents[ind]=m; sizetek+=1; return 1; }
else
{
cout<<"IlIpermnieH pasMep MHOXecTkBa "<<endl;
return O;
by
by
public:
int sizetek; Il Texymmii pa3mep MHOXeCTBa

type GetEl(int ind) // GyHKIMS YTEHUS dJIEMEHTa M3 MacCHBa
{ return contents|ind];}

Tset(){ contents=NULL;}

Tset(Tset &A); // TPOTOTHIT KOMTUPYIOIIEr0 KOHCTPYKTOpa
Tset(int number) Il xoHcTpyKTOp KIiTacca Tset

{ contents = new type [size=number];sizetek=0;}
~Tset(){ 1Tt (contents!=NULL) delete [] contents; }
int Getsize() // MaKCUMaIbHBIA pa3Mep MHOKECTBA

{ return size; }
Oruapnenue
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void Add(type m); // noGaBlIEHHE IEMEHTa K MHOYKECTBY
void Del(type m); // ymaeHue 3JeMeHTa U3 MHOKECTBA
int In(type m); // mpoBepka BXOXJICHHUS 3JICMEHTA BO MHOXECTBO
int InSet(int Nn); // 3ammoTHEHHE MHOXKECTBA
void OutSet(); // BBIBOJI DJIEMEHTOB MHOCCTBA
Tset& CrossSet(Tset &B); // mepeceueHne MHOKECTB
Tset &operator +(Tset &B); // oObeauHeHHE MHOKECTB
Tset &operator =(Tset &B); // npucBauBaHue MHOXECTB
}:
template <class type> Tset<type>::Tset(Tset<type>&A)
{
contents = new type [size=A.Getsize()];
sizetek=A_sizetek;
for(int 1=0;i<sizetek;i++)
contents[i1]=A.contents[1i1];
by
template <class type> int Tset<type>::InSet(int Nn)
{
type c; int k=0;
it (Nn>Getsize()) Nn=Getsize();
cout<<"BBemure "<<Nn<<" sjpeMeHTOB MHOXecCcTBa: "<<endl;

for (int 1=0;i1<Nn;i++)

{

cin>>c;

if (1In(c))

{ if(1SetEl(k,c)) return 0; k+=1;}
by
return 1;

by
template <class type> void Tset<type>::0OutSet()
{
ifT (sizetek!=0)
{
for(int 1=0;i<sizetek;i++)
Oruapnenue
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cout<<" "'<<GetEl(i);
by
else cout<<" Iycroe MHOXecTBO";
cout<<endl ;
by
template <class type> int Tset<type>::In(type m)
{
for (int i1=0;i<sizetek;i++)
It (n==GetEl(1)) return 1;
return O;
by
template <class type> void Tset<type>::Add(type m)
{
it (1In(m))
IT (sizetek<size) SetEl(sizetek,m);
by
template <class type> void Tset<type>::Del(type m)

{

int h;
it (In(m))
{

h=0;

for(int i=0;i<sizetek;i++)
1T(h) contents[i-1]=contents[i];
else if (m==GetEl(i)) h=1;

sizetek-=1;

}

template <class type>
Tset<type>& Tset<type>::operator =(Tset<type> &B)
{
iIT (this==&B) return *this;
iIT (contents!=NULL) delete [] contents;
contents = new type [size=B.Getsize()];
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sizetek=B.sizetek;
for(int i=0;i<sizetek;i++)
{ contents[i1]=B.contents[i];}
return *this; }
template <class type>
Tset<type> & Tset<type>::operator +(Tset<type> &B)
{
for(int 1=0;i<B.sizetek;i++)
Add(B.GetEI(i)); return *this;
by
template <class type>
Tset<type> &Tset<type>::CrossSet(Tset<type> &B)
{
int 1=0;
do
{
i1T(C 'B.In(GetEl(1)))
Del (GetEI(1));
else 1++;
} while (i<sizetek);
return *this;
by
template <class type>
Tset<type>& operator -(Tset<type> &A,Tset<type> &B)
{
Tset<char> *C=new Tset<char>(A.Getsize());
for(int i=0;i<A.sizetek;i++)
iIT(IB.IN(A.GetEI(i))) C->Add(A.GetEIl(1));
return *C;
by
template <class type>
Tset<type>& operator*(Tset<type>&A,Tset<type> &B)
{

int I;
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iT(A.Getsize() > B.Getsize()) I=A.Getsize();
else 1=B.Getsize();
Tset<char> *C=new Tset<char>(l);

for(int i=0;i<A.sizetek;i++)

{
iT( B.In(A.GetElI(1))) C->Add(A.GetEl(1));
by
return *C;
by
void main()
{

setlocale(0,"russian™);

int n;

Tset<char> aa(l15),bb(10),dd(10),cc;
cout<<"BpemmTe MOWMHOCTHL MHOXecCTBa n<= ";
cout<<aa.Getsize()<<endl; cin>>n;
aa.InSet(n);

cout<<"BBenmmuTe MOUIHOCTBL MHOXecCcTBa n<= ";

cout<<bb.Getsize()<<endl; cin>>n;

bb. InSet(n);

COUt<<"BBe,I[MTe MHOXEeCTBa MHOXecCcTBa n<= ";
cout<<dd.Getsize()<<endl; cin>>n;

dd. InSet(n);

cout<<" Muoxecrso aa: '"; aa.OutSet();
cout<<" Muoxectso bb: "; bb.OutSet();
cout<<" Muoxectrso dd: "; dd.OutSet();
Tset<char> ee,pp=aa; // ucnoiab30BaHUE KOMUPYIOIIETO KOHCTPYKTOPA
cout<<" MHOxecTBO pp=aa: "; pp.OutSet():
ee=aa*bb;

cout<<"ee=aa*bb=""; ee.OutSet();
aa.CrossSet(bb);
cout<<"aa.CrossSet(bb)="; aa.OutSet();
aa=aa+dd;

cout<<"aa=aat+dd=""; aa.OutSet();
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cc=dd-bb;
cout<<'"cc=dd-bb"; cc.OutSet();

system(*'pause’™);

Tectupyromas mnporpaMMa OCYIIECTBISIET (OPMUPOBAHHE TpPEX MHOXKECTB OYKB U
oTiepaIuy HaJl HUMH, a TaKke GUKCHUPYET MOCIeA0BaTEIHhHOCTh U MECTO BBI30Ba KOHCTPYKTOPOB

Pa3IMYHOTO Ha3HAYEHUS U IECTPYKTOPOB.
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6.3 KoHTeliHepbl HA OCHOBe MIA0JIOHOB

[TocTpoeHre KOHTEHHEPOB Ha OCHOBE MIA0JIOHOB — MHTEPECHAs 3a7ada. Takod KOHTEHHEp
MO3BOJISIET OPTraHU30BATh XPAHEHUE IJIEMEHTOB CaMbIX Pa3HBIX TUIIOB JaHHBIX.

IIpumep 6.4. Konreitnep Ha ocHOBe mabioHa. PeannsyeM mporpamMmy, HUCIOJIB3YIONIYIO
mabiaoH JluHaMM4YecKWi MaccuB ISl OpTaHM3allMM JUHAMHYECKOrO MAacCHBa, XPAHAIIETO

00BexThI Ki1accoB Yucno u Ctpoka (puc. 6. 3).

type
TNum
- arrayob arrayob
int num —
<TNum> type **contents
Print() int size
ﬁg intn
arrayob()
Tstr ~ arrayob()
char st[40] operator[]()
. add()
Print() sizeofmas()

Puc. 6.3. Mepapxus kiaccoB [uist mpuMepa 6.4

#include
#include
#include
#include

<locale.h>
<string.h>
<iostream>
<stdlib.h>

using namespace std;
template <class type> // oObsiBieHue mabaoHa Kiracca

class arrayob // kimacc JlnHaMUYeCKU MacCHB

{
type **contents; // MaccHB ykazartelnieid Ha 0ObEKThI THIIA type
int size; // MaKCUMaIbHOE KOJMYECTBO OOBEKTOB B MACCUBE
int n; // peanbHOE KOJTMYECTBO OOBEKTOB B MACCHBE
public:

arrayob(int number)

{ contents=new type * [size=number];}
~arrayob ();

void add(type *p)

{
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i1T(n==size)cerr<<"Buxon za npemnesw";

else {contents[n]=p; n++;}

by
type & operator [] (int Xx) // uTeparop MaccuBa OOBEKTOB
{
IT ((X<0) || (x>=s1ze))
{ cerr <<"Ommbouner mMHOekc "<<x<<endl;x=0;}
return *contents[x];
by

Int sizeofmas(){return n;} // peanbHblii pazmMep MaccuBa

};

template <class type> arrayob<type>::~arrayob ()

{
for(int 1=0;i<size;i1++) delete contents[i];
delete []Jcontents;

by

class TNum Il xmacc Yucmno

{

public: int num;

virtual void Print(void) { cout<<num<<" "; }
TNumQ{cout<<"Beemure umcmo''<<endl; cin>>num;}
TNum(int n):num(n) {}
virtual ~TNum(void){}

};
class TStr:public TNum  //kmacc Ctpoka
{

public: char *st;

virtual void Print(void) { TNum::Print(); cout<<st<<" ";}
TStr(); // KOHCTPYKTOP TIO YMOJTYAHHIO

TStr(char *s):TNum(strlen(s))// KOHCTPYKTOp ¢ apamMeTpamu
{

st=new char[num+1]; strcpy(st,s);
st[num]="\0";

Oruapnenue

WMBaHoga I".C., Hnuywkura T.H. «O6BbeKTHO-0preHTUpOBaHHOE NporpaMMupoBaHne Ha s3bike C++ B cpeae Microsoft Visual Studio 2008»



142

virtual ~TStr(void){ delete [] st;}

}:

TStr::TStr() :TNum(40)

{
cout<<"premutre crpoky "'<<endl;
st=new char[num+1]; cin>>st;
num=strlen(st); st[num+1]="\0";

by

arrayob<TNum> ob_a(5); //maccuB u3 5 yka3zaresncii Ha OObEKTHI

void main()
{
setlocale(0,"russian™);
int i1;
for(i=0;i<5;i++)
it (i/72*%2==i)

ob_a.add(new TNum); // no6aButh Yuciao

else ob_a.add(new TStr); Il no6aButh CTpOKy

cout<<"Cogmepxmmoe koHTelHepa "<<"\n";

for (i1=0;i1<0b_a.sizeofmas();i++)
ob_a[1]-Print();

system(*'pause’™);

[ITabnoH onepupyeT ykasaTelasiMH Ha 00beKThl Hepapxuu. s BeizoBa merona Print()

" JCCTPYKTOPOB KJIACCOB HUCIOJIB3YCTCA MCXAaHU3M CJIOKHOT'O nonnMop(mea.
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Bomnpocsl 111 caMOKOHTPOJIS

1. Yro Takoe mabnon? Omnpenenute MoHATHE MabioHa (yHKIMM U IMabiioHa Kiacca.
[IpuBeauTe mpuMepsbl MPUMEHEHHSI MIA0JIOHOB KJIACCOB.

OtBer.

2. ComocTtaBpTe TOHSTHS «IapaMETPU30BAHHBIC» M «KOHTEHHEpHBIC» Kiacchl. Yem
OTIpeNeNSIeTCs] BHIOOP TOTO MIJIM MHOTO THITA KJIACCOB B KOHKPETHOM CiTy4ae?

OrtBer.

3. Ompenenute, 4eM KOHTEHHEpPHI, OCHOBAaHHBIC HA WMEPAPXHH KJIACCOB, OTIUYAIOTCS OT
mabJI0HOB, 0a3UPYIOIMUXCS Ha MTabIOHAX.

OTtBeT.
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7  HWckaovenust

[IpakTuka pa3pabOTKU CIOXKHBIX MPOTPAMMHBIX CHCTEM IO3BOJISIET CAETATh BBIBOJ, YTO
JIOCTAaTOYHO OOJIbIlIasi YacTh JIOOOH MpOrpaMMbl TPUXOAMWTCS Ha TepexBaT U 00pabOTKy
CUTyallui, MpU BO3HUKHOBEHUU KOTOPBIX MO KAaKUM-TMOO MpUYMHAM HOPMAJIbHBIM Mpoliecc
0o0paboTKM  HapymaeTcss (BBOA HEKOPPEKTHOW uWH(pOpMalM{, TOMBITKA YUTaTh U3
HECyIeCTBYIOLIEro (aiina, oOHapyKEHHE CUTYAINH «IEJIeHUE Ha HYJIb» U T. I1.).

Ucnonp3oBanue s npoekTUpoBaHusl nporpammbl TexHosoruu OOIl mpuBoauT k Tomy,
YTO OOBIYHO BO3HUKHOBEHHE HEKOPPEKTHON CUTyallu (PUKCHPYETCS B OJTHOM MecTe (0OBEKTE)
IPOTPaMMBbI, a €€ HCIpaBlieHue HEOOXOIUMO OCYIIECTBIATH B ApyroM. [lis oOpaboTKu Takux
CUTyalui IPUMEHSIOT MEXaHU3M UCKIIIOUCHUN.

Tpamumuonno B s3eikax C u CH++ UCMONB3YIOTCA pa3HbIE CTaHAAPTHI 00pPabOTKH

HUCKJIIOUEHUH.

7.1 Mexanu3m uckiaouennii C++

B s3pike CH++ mns paboThl C UCKITIOYEHHSIMH CYIIECTBYIOT CHEIHAlIbHBIE OIepaToOphl
throw, try u catch. Ilepsbiii — i reHepalii HCKIIOYCHHUS, a JBa IPYIHX — JJIs
OpTraHU3aIMH €T0 MEPEeXBara.

I'eneparust UCKITIOYCHHI BBIMIOJIHAETCS B TOM MECTE MPOTPaMMBbI, Tie OOHApYKHUBAETCs
HCKIIFOYUTENbHAs CUTYaLlUs.

Omneparop throw umeer cienyrommii CHHTaKCHUC:

throw [<Tum>](<AprymenTsr>);

rae <Tum> — tun (Jaue Kj1acc) TeHepUpyeMOro 3Ha4E€HHUsI; €CJIM TUIl HE YKa3aH, TO KOMIIWIATOP
OonpeacsICT €ro UCXoad U3 TUIIA apryMCHTa (OGBI‘IHO 9TO OAWH N3 BCTPOCHHBIX
THTIOB);
<ApPryMeHTBI> — OIHO WM HECKOJIbKO BBIPAXCHHUN, 3HAUCHHUS KOTOPBIX OyAyT
HCIIOJIB30BAHbI IJI1 HHUIUAJIU3AlUU T'CHCPUPYCMOT' O OG’bGKTa.

Hanpumep:

1) throw ('Hemepnewt napameTp"); /* reHepupyer UCKIIOYCHHE THIIA
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const char * ¢ yka3aHHBIM B KaBbIUKax 3HAUCHHEM */
2) throw (221); /* reHepupyeT UCKII0YeHUe THa Const int
C YKa3aHHBIM 3HAYCHHEM */
3) class E { //xmacc uCKIIOUYCHHS
public: int num; // HOMEp MCKITIOYEHUS

ECint n): num(n){} // koHcTtpykTop Kiacca

throw E(5); // renepupyer uckitoucHue B Buae 00beKkTa Kiacca E

[lepexBat u 00paboOTKa UCKIIOUEHUH OCYIIECTBISIOTCS C IOMOIIBIO0 KOHCTpYKIMU try

catch ..(catch..):

try {<BammuieHHbIi KOT> }
catch (<Ccslika Ha THIT>)

{

<O06paboTKa UCKIIOUYECHU>

bnok omeparopoB try COIEpXKHUT OINEPAaTOPBI, MPH BBHIMOJIHEHHH KOTOPBIX MOTYT
BO3HUKHYTh HCKJIFOUUTENbHBbIC cUTyaruu. biokoB catch moxer ObiTh Heckonbko. Kaxbrii
6ok catch sriovaer omeparopbl, KOTOpPbIC MODKHBI OBITh AKTHBH3MPOBAHBI, €CIH MPU
BBITIOJIHEHUH OTIepaTopoB O10ka Try ObUI0 3aUKCUPOBAHO UCKIIIOUCHHE THITA, COBMECTUMOTO C
ykazaHHbM B catch. Ilpu stom:

e JCKJIIOUeHHE Tuma T OyneT mepexBaThiBaThCsl oOpaboTunkamu TumnoB 1, const T, T&
win const T&;

e 00pabOTYMKHK THUIA OOIIEJOCTYIMTHOIO 0a30BOTO Kiacca MEepPEeXBAThIBAIOT UCKIIOYCHHUS
THUIIA TPOU3BOIHBIX KJIACCOB;

e 00paboTunky Tra VO I d* mepexBaThIBalOT BCe UCKITFOUEHHUS THIIA YKA3aTEIIs.

bnok catch, ans koToporo B kadecTBe THIA yKa3aHO «...» 00padaThiBaeT MUCKIIIOUCHHUSI
BCEX THUIIOB.

Hanpuwmep:
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try {<Omneparopsr>} // BEIIONHSAEMBIi ()parMEeHT MPOTrPaAMMBbI
catch (EConvert& A){<Omneparopsr>} /* mepexBaTbiBacT UCKIFOUCHUS

tuna EConvert */
catch (char* Mes){<Omneparopsr>}//mepexBaTbiBacT UCKIIOUYEHHUs THIa Char*

catch(..) {<Omneparopsr>} //miepexBaThIBACT OCTAIBHBIC UCKITFOUCHUS

Takum o0Opa3oMm, 00pabOTYMK MOKET IMEPeXBaThIBATh HCKIIOUEHHSI HECKOJIBKUX THUIIOB.
[Ipu 5TOM CyIIECTBEHHBIM OKa3bIBACTCS MOPSIOK O0BABICHHUS 00paO0TUYMKOB UCKITIOUECHUI.

Tak, oOpaboTumk Tuma VOId™ He HOMKEH yKa3blBaThCs Iepea oOpadOTYMKOM THIa
char®*, moromy 4to mpu TakOM MOPSAKE BCe UCKIIOUeHUs Tra Char™ oymyr oopabaTsiBaThCs
obpaborurikom VOiId*. To ke camoe KacaeTcsi HEIOIYCTUMOCTH YyKa3aHHs 00paboTYMKa
MCKITFOUCHHI 0a30BOT0 Ki1acca rnepes o0padoTynKaMu MPOU3BOIHBIX KIACCOB.

Hanpumep:

class E{};

class EA:public E{};

try {.}

catch (E& e) {.} //>T0oT 06paboTUMK NEpeXBaTUT BCE UCKITFOUCHHUSI

catch (EA& e){..} //atoT 006paboTUMK HHKOTIAa HE OYAET BHI3BAH

WNHorna okasbIBaeTCs, YTO TEPEXBauYEHHOE MCKIIOUYCHHE HE MOXKET ObITh 00pabOTaHO B
JTAHHOM MecTe mporpamMmbl. B aTom ciydae B oOpaborumk Brito4aercs omneparop throw 6e3
napameTpa, B pe3ylbTaTe HCKIIOUYEHHE T€HEPUPYETCS MOBTOPHO C TEM XK€ OOBEKTOM, YTO H
nepBbIii pa3. [Ipu 06paboTKe ATOr0 MCKIIIOUYECHHS] BO3OOHOBIISIETCS MPOCMOTP CTEKa BBHI30OBOB B
HEeJIX O0OHAPYKEHUS IPYroro o0padoTuynKa TaHHOTO UM COBMECTUMOTO THIIA.

IIpumep 7.1. Co3nanue kinacca UCKIOYEHHS. MHOTOKpaTHBIN NepexBaT UCKIIIOUEHUH.

#include <stdlib.h>
#include <iostream>
using namespace std;
class E{}; // xjacc ucCKIOUYeHUd

void somefunc(bool ccc) // oyuxuma, reHepupyomas MUCKIIOUSHUE

{
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i1fT(ccc) throw EQ);

by
void func(Q)

{
try
{ somefunc(true); }
catch(E& e) // nepBblit 00pabOTUYNK UCKITFOUCHHS

{

/*ecnu 371eCh UCKITFOYEHHE 00padoTaTh HENB35, TO BO30OHOBIIsIEM ero’*/

1T (true) throw;

+

void main()

{
try { func(Q); }
catch(E& e) // Bropoii 00pabOTYMK HUCKITIOYCHUI

{
// 3Bmech obpabaTHBaeM MCKJIIOUSHME
cout<<"Exception'<<endl;

¥

system(*'pause™);

+

Crek BBI30BOB AJIs1 JAaHHOTO IpUMeEpa MoKas3aH Ha puc. 7.1.

Vkazarenb
cTeKa

Anpec Bo3Bpara B pyukuuro somefunc()

Anpec Bo3Bpata B pynkuuro func()

AJipec Bo3BpaTa B QpyHKIm0 main()

Hanpasnenue npocMotpa cTeka

Puc. 7.1. Conepaumoe cTeka BEI30BOB B MOMEHT T'€HEpallM UCKIIIOUEHUS

Oyukius somefunc() renepupyet uckimodenue. s ero 06pabOTKH OCYIIECTBIACTCS

0o0paTHBIN IPOCMOTP CTEKA BHI30BOB, T. €. [0 OYEPEIU MPOBEPSIIOTCS BCe (DYHKIUU, BHIITOJIHEHNE

KOTOPBIX He 3aBepiieHo. [Ipu arom oOHapyxuBaeTcs, uro Be3oB sumefunc() ocymiecTsiieH B

3alMIICHHOM KOoHCTpyknued try 6moke ¢pyukmuu Func(), u, ciemosarensHo, mpoBepseTcs
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COOTBETCTBUE THIA WCKIIOUCHHUS THITYy HMEOIEerocss oOpadorynka. THIT COOTBETCTBYeT,
CJIeIOBATENIbHO, UCKITIOUEHUE TTIePEXBAYCHO, HO, €CJIM OHO HE MOXKET OBITh 00pab0TaHO B TAHHOM
00paboTuMKe, TO MCKIOYeHHE OyaeT WHUIIMMPOBAHO BHOBH. Temepb B MOMCKax 00paboTYMKa
UCKJTIOUEHHUST OyIeT MPOBEpAThCA cieayromas HesaBepiicHHas (yakius — main(). B aroii
¢yHkuu oOHapyxuBaeTcs, uto Bb3oB Func() BeimonHsuics B 3amumieHHoM Onoke. [lpu
NPOBEPKE CBA3aHHOIO C HHUM Onoka catCh BbIICHSETCS, YTO JaHHOE HCKIIOYCHUE
nepexBaThIBACTCS M 00pabaThIBaeTCs.

Hcnonk3oBaHne MMEHH MEPEMEHHO B Ka4ecTBe ImapaMeTpa oneparopa catch nosposser

oreparopaM 00paOOTKH MOJIYYHUThH JTOCTYI K apryMEHTaM HCKJIIOUEHUS 4epe3 YKa3aHHOE MM

Hanpuwmep:
class E //KIacc UCKITFOUCHHSI
{
public: int num; // HOMEP UCKITFOUEHUS
ECint n): num(n){} // xoHcTpykTOp

by

throw E(5); // TeHepHpYyEMOE UCKITFOUECHHUE

catch (E& e) Il mepexBar uckmoueHus E

{
if (e.num==5) // noay4yeH AOCTyM K MO0
{3}

by

[TomHOCTBIO TOCIENOBATENBHOCTh 00pPaOOTKM HCKIIOYEHUS BBIMIATUT  CJIEIYIOLIIUM
obpa3zom:

1) mpu reHepanyM HMCKIIOYCHUS MPOUCXOMUT KOHCTPYHMPOBAHHE BPEMEHHOTO OOBEKTa
UCKITFOUCHYS,

2) BBIMIOJHSAETCSA MOUCK 00pa0OTYMKA NCKITIOUEHUS;

3) mpu HaXOXKICHUU 00pabOTYHMKA CO3AACTCS KOMHs O0OBEKTa MCKIIOUEHHS C YKa3aHHBIM
UMCHEM;

4) YHUUYTOXKAETCS BPEMEHHBIN O0BEKT NCKITIOUCHHS;
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5) BBITIOJTHSIETCST 00pabOTKa UCKITIOUEHUS,

6) YHUUTOKAeTCsl KOMMSI UCKIIFOUYEHUS C YKa3aHHBIM UMEHEM.

[Tockonbky 00paboTunKy mepeaaercss Konusi 00beKTa UCKIIOUEHHSI, JKEIaTeIbHO B Kilacce
UCKIIIOYEHUS CO CIOKHOW CTPYKTYPOH IIPEAYCMOTPETh KOIMPYIOIIUNA KOHCTPYKTOp U
JECTPYKTOP.

WNHorna OwbiBaeT ymoOHO ykaszaTh NpH OOBSABICHUW (YHKIIMH, KaKU€ HCKIIOYCHHUS OHA
MOYET TeHepupoBaTh. VIMEHHO ISl ATUX MCKIIIOYEHHH MPOrpaMMHCT OyJaeT MpeaycMaTpuBaTh
00pabOTYMKH TPU BbI30BE (PYHKIIMH. YKa3zaHHE '€HEPUPYEMbIX HCKIIOUEHUH OCYILECTBISETCS B

cnenuPUKANUUA UCKIIYCHHUIU:

throw(<Tum>, <Turr>...)

Hanpuwmep:

void func () throw(char*,int){.} /*nannas QyHKIHSI MOKET T€HEPUPOBATH

HCKJIFOUEHUs TUIoB char* u int */

[Ipu opraHuzanuu MEPEeKpPHITUS BUPTYAIbHBIX METOJOB CIEAYET YYHUTHIBaTh, YTO
crienuuKanus UCKIIOUEHUH HE CUNTACTCS YacThiO TUTIA (DYHKIIMH U, CIEI0BATEIBHO, €€ MOKHO

HN3MCHUTD:

class ALPHA

{
public:
struct ALPHA_ERR {};
virtual void vfunc(Q
throw (ALPHA_ERR) {} // cneuudukaius uckitoucHus
b
class BETA : public ALPHA

{
public:

void vfunc() throw(char *) {} // usmencuue cnenuduKaruu
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Eciu B mpouecce BBIMONHEHHUS NPOrpaMMbl OyAET CreHEPUPOBAHO HCKIIIOYCHHE HeE
IPEelyCMOTPEHHOTO creur@ukanue Tuma, TO yhnpapieHHEe OyIeT MepeJaHO CHEeLHaTbHOMY
00pabOTUUKY HenpeoycMOmpeHHblX uckioyenuu. JIns ompeneneHuss 3TOH  (YHKUIMHA B

nporpamme ucnonbsyercs Gpyakius set _unexpected():

void my_ unexpected()

{ <OO6paboTka UCKITIOYCHHI> }

set_unexpected(my_unexpected);

Oyukiusa set_unexpected() Bo3Bpamaer paHee UCIOJIB3YEMBId anpec QYHKIHH —
00paboTyrKa HENpPEeTyCMOTPEHHBIX HCKJIIOYCHHH, YTO IMO3BOJSET OPraHM30BaTh JIOCTATOYHO
CIIOKHYIO 00paboOTKYy.

Ecnu wyxHBIH 00paboTYMK Tpu OOpaTHOM MPOCMOTPE CTEKa BHI3OBOB HE HAWJIECH, a
00paboOTYMK HEMPEIyCMOTPEHHBIX HCKIIOUYCHHH OTCYTCTBYET, TO BBI3BIBACTCS (DYHKITHS
aBTOMaTHUeCKu cosmaBacmas ¢yukuus terminate(). Ilo ymomuanwio 3T1a  (QYHKIHS
BeI3bIBaeT pyHkiuo abort(), koTopas aBapuiiHO 3aBepIIACT TEKYIIUI MPOIIECC.

ABroMatuuecku  cos3maBacmyio  ¢Qyakmuio  terminate()  MOXKHO  3aMEHUTH

cobctBeHHoi. [ aToro ucnone3ytor pynkiuo set_terminate():

void my_terminate(){<CobcrBenHas 00paboTKa 3aBepIICHUSI> }

set_terminate(mny_terminate);

Oyukiusa set_terminate()Bos3Bpamact agpec MpeaslayIlei mporpaMmMbl 00pabOTKH

3aBEpIICHHUSI, YTO O3BOJIIET PU HEOOXOIUMOCTH BEPHYTH €11 yIpaBlieHuE.
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7.2 Mexanu3Mm uckiarouenunii C

B s3pike C MCHONB3yeTCsl TaK HA3bIBAEMOE CHIPYKMYPHOE YNPAGIEHUE UCKIIOYEHUIMU.
NMenno paHHBId crmoco0 00paOOTKM HCKIIOYCHHWH HWCHONIB3YETCsl MPU  HEOOXOIUMOCTH
HIepEXBaTUTh UCKIIFOUCHHUS OT OTepaluoHHoi cuctembl Win32,

B 0ocHOBE CTPYKTYpPHOTO YIIPaBICHHS UCKITIOUYECHUSIMH JIEKAT KOHCTPYKIIHA

__try.. _except u __ _try._ Ffinally. TIlepBas o0ecreunBaeT OOBIUHYIO
00pabOTKY UCKITIOYEHUSI, BTOPAsi — 3aBEPILAIOMIYIO.

OO6bruHass 00paboTKa MPOTPAMMHUPYETCSI CICTYIOITUM 00pa3oM:

___try {<BammuiieHHslii KO1>}
___except(<dunbTpyroliee BhIpaKECHUES™>)

{<O6paboTKa UCKITIOUCHHIT> }

OunpTpyrolee BRIPXEHHE MOXKET TPUHUMATH CIICTYIONINE 3HAYCHHUS

e EXCEPTION_EXECUTE_HANDLER - ynpaBiaeHue A0MmKHO OBITH TEpPETaHO Ha
CIEMYIOMNN 32 HUM 00pabOTYMK MCKIIOUEHHUs. B 3TOM ciydae mo yMOJS4aHUIO TpU OOpaTHOM
MPOCMOTPE CTEKa BBI3OBOB AKTHBU3UPYIOTCS JIECTPYKTOPHI BCEX JIOKAIBHBIX OOBEKTOB,

CO3JaHHBIX MCIKIY MCCTOM I'CHCPALIMN UCKIIFOUCHUA U HaﬁHGHHBIM 06pa6OT‘-II/IKOM;

e EXCEPTION_CONT INUE_SEARCH — mpou3BoAauTCst TOWCK APYroro 00paboTImKa;
e EXCEPTION_CONTINUE_EXECUTION — ynpaBneHue BO3BpaIlaeTcss B TO MECTO, TIe

OBLIO0 0OHAPYXKEHO UCKITIOUeHHE 0e3 00paboTKU UCKITIOUCHHS (OTMEHA UCKITIOUCHHUS ).

Kak mpaBmiio, B ka4ecTBe (MIBTPYIOMIETO BBIPAKECHUS HUCHOIB3YeTCsl (QYHKIHS, KOTOpas
BO3BpAIIAET OJJHO U3 TPEX yKa3aHHBIX BBIIIC 3HAYCHHA.

bubnunoreka excpt.h Bximoyaer Takxke QYHKIUH, TO3BOJISIONINE MOJYIUTh HEKOTOPYIO

nH(popMaIro 00 UCKITIOUEHUH:

GetExceptionCode() - Bo3BpalaeT Ko HCKIIOUYCHHUS.
GetExceptionInformation() - Bo3Bpamiaer ykasaTelb Ha  CTPYKTYpY,

COACPKAITYIO OIMUCAHUE UCKIIIOYCHM.
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CylecTByeT OrpaHHYCHHE Ha BBI30B 3THX (YHKIHHA: OHH MOTYT BBI3BIBATHCS TOJBKO
HerocpeaAcTBeHHO u3 oioka ___except(), nanpumep:

#include <excpt.h>

int filter_func(EXCEPTION_POINTERS *);

EXCEPTION_POINTERS *xp = 0;
_try { foo(); ¥

__except (filter_func(xp = GetExceptionlnformation()))

{/* mony4yenue napopmarmu 06 uckimoyenuu */  }

HJIN C UCITI0JIb30BAHUEM COCTaBHOI'O OI€paropa:

__except((xp = GetExceptionlnformation()),filter_func(xp))

QunpTpyromas GyHKIUS HE MOXKET BBI3bIBATH (DYHKIIHIO

GetExceptionInformation(), Ho pe3ynbTar 3TOH (YHKIUH MOXHO IEepelaTh B
KauecTBe MapameTpa.

Oyukius GetExceptionInformation() Bo3Bpamiaer ykaszarelb Ha CTPYKTYpPY
EXCEPTION_POINTERS:

struct EXCEPTION_POINTERS
{

EXCEPTION_RECORD *ExceptionRecord;
CONTEXT *Context;

Crpykrypa EXCEPTION_RECORD B cBOIO 04Yepe/b onpeAensercs CleayIuM 00pa3om:

struct EXCEPTION_RECORD
{

DWORD ExceptionCode; [/ kox 3aBepiieHus

DWORD ExceptionFlags; // ¢xar Bo3oOHOBIEHUS
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struct EXCEPTION_RECORD *ExceptionRecord;
void *ExceptionAddress; Il anpec uckIrOUEHUS
DWORD NumberParameters; // konuuecTBO apryMEeHTOB
DWORD Exceptionlnformation
[EXCEPTION_MAXIMUM_PARAMETERS] ;// anpec maccuBa mapamMeTpoB

OObryHO QuibTpyromas (yHkuus ooOpamaercs k umHpopmanmu ExceptionRecord,
YTOOBI OIPENENIUTh, ClenyeT Ju o0pabaThiBaTh HCKIIOUEHHE TaHHBIM oOpaboTunmkom. Ho
MHOTJa 3TOW HMH(pOpManuu 0O0pabOTYMKY HCKIIOYCHHS OKAa3bIBAeTCA HEAOCTATOYHO, M TOTJa
UCTIONB3YIOT OIS, coOpanHble B cTpykTypy CONTEXT.

Hanpumep, ecnu uckiodeHne He oOpadaThIBaeTCs, a yrpaBieHHe BO3BpalaeTcsi 00paTHoO
B TOYKY TCHEpalMd HCKIIOYEHUS (3HadeHHe (QUIBTPYIOIIETO  BBIPAKCHHUS  PAaBHO
EXCEPTION_CONTINUE_EXECUTION), To mnpu BO3BpaTe BHOBb BO3HHKHET TO XK€
uckioueHne. M3menuB cootrBercTBytomme mojsi crpykTypel CONTEXT, wmbl u3beraem

3aMKHYTOTO KpyTa, HalpuMep:

static int xFilter(EXCEPTION_POINTERS *xp)
{
int rc;
EXCEPTION_RECORD *xr = xp->ExceptionRecord;
CONTEXT *xc = xp->Context;
switch (xr->ExceptionCode)

{
case EXCEPTION_BREAKPOINT:

++XC->E1p; /* BKoOje mMporpaMMbl OCTAIUCh BCTPOCHHBIC
TOUYKH OCTAaHOBA, MEpPeIIarHeM uepe3 HuX,
W3MEHUB aJipec KOMaH bl Ha 10aiT */

rc = EXCEPTION_CONTINUE_EXECUTION;

break;

case EXCEPTION_ACCESS_VIOLATION:
rc = EXCEPTION_EXECUTE_HANDLER;
break;
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default: // IPOIOIKUTH TIOUCK 00paboTUnKa
rc = EXCEPTION_CONTINUE_SEARCH;
break;

¥

return rc;

EXCEPTION_POINTERS *xp;
__try
{
func();
by
__except(xfilter(xp = GetExceptionInformation()))

{
abort();

Jis TeHepauy CTPYKTYpPHOT'O UCKITIOUEHHSI UCIIOIB3YETCs CrieluaibHas QyHKIUS:

void RaiseException(DWORD <Kox uckitoueHHs>,
DWORD <®nar>,
DWORD <koauuecTBO apryMeHTOB>,

const DWORD *<anpec maccuBa 32-pa3psIHbIX apryMEHTOB>);

rzae <¢mar> MOXeT IPUHUMATh 3HAUCHUS:
0 — uckaroUYeHne BO30OHOBUMO;

EXCEPTION_NONCONTINUABLE - uckntouenre He BO30OHOBHUMO.

IIpumep 7.2. O6paboTKa CTPYKTYPHOTO HCKIIOUEHHUS.

#include <string.h>
#include <stdlib.h>
#include <windows.h>
#include <excpt.h>

#include <iostream>
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using namespace std;
#define MY_EXCEPTION OxOO00OFACE
void func(Q)

{
RaiseException(MY_EXCEPTION,0,0,0); // ucknouenue
¥
DWORD ExceptionFilter(DWORD dwCode)
{
iIT (dwCode==MY_EXCEPTION) // ¢uneTpaumst MCKIOUSHNUS
return EXCEPTION_EXECUTE_HANDLER;
else return EXCEPTION_CONTINUE_SEARCH;
by
void somefunc()
{
_try { funcQ); }
___except(ExceptionFilter(GetExceptionCode()))
{
cout<<"MyException'<<endl;
by
by
void main()
{
somefunc();
system(*'pause™);
¥

CTpyKTypHOE YINpaBI€HHE UCKIIOUEHHUSIMU TMOJACPKUBACT TAKXKE 3aBEPIIAOIIYIO
KOHCTPYKIHUIO, KOTOpas BBIITOJHACTCA HC3aBUCUMO OT TOTO, GBIJIO JIN 06Hapy>KeH0 HUCKIIIOUYCHHUC
MIPH BBITIOJIHEHUY 3AIIHUIIEHHOTO OJI0KA.

IIpumep 7.3. CoBMmecTHOE TIpPHUMEHEHHE TIPOCTOM M 3aBepuiaromeid o0paboTKH

HUCKITIOUEHHUH.

#include <stdio.h>

#include <windows.h>
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void main()
{
puts(“hello™);
__try
{
puts('in try™);
__try
{
puts(in try');
RaiseException(0,0,0,0); // reneparus HCKIIOYCHHUS

}
__FTinally

{
putsC'in finally™);

by
__except( puts('in filter™), EXCEPTION_EXECUTE_HANDLER )
{
puts('in except');
¥
puts("world™);
system('pause™);

Pe3ynbrar paboThl MporpaMMbl:

hello

in try

in try

in filter
in finally
in except

world
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s IIPOOOJIXEHMA HaAaXMMUTE JIIOOYH KJIaBMIY . - -

[Ipu BBITIOTHEHUM 3aBepIIaomiei oOpabOTKH, TaK K€ Kak M MpH OOBIYHOM 00paboTke,
BBI3BIBAIOTCS IECTPYKTOPHI CO3/IaHHBIX JIOKAJBHBIX 00BEKTOB. To ke caMoe MPOUCXOJUT, €CIH
UCKIJTIOUEHHS OCTaroTcsi HeoOpaboTaHHBIMU. JIOKanbHbIE OOBEKTHl HE YHHUTOXKAIOTCS TOJIBKO B

TOM CJIydae, eciii HeoOpaboTaHHBIM ocTaeTcs uckiodenue Win32.
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7.3 CoBMecTHOe MCII0JIb30BAHUE PA3JIMYHBIX MEXAHNU3MOB 00Pa0OTKH UCKJIIOYEHUIt

[MIpu mporpamMmmupoBaHHH O0pPaOOTKM HMCKIIIOYCHHMI oOmneparuoHHoi cuctemMbl Win32
ClIeZlyeT UMEeTh B BUIY, UTO:

1) wuckmouenus Win32 wmoxHO o00pabareiBath TOMBKO _ try.. except wim,
coorBercTBeHHO, __try.._ Finally; onepatop catch stu uckinroueHus UrHOpHUpYeT;

2) HenepexBaueHHble UckiodeHus Win32 He oOpabareiBatoTcsi QyHKIMEH 00pabOTKU
HeMepeXBaYCHHBIX UCKIMIOYeHU n QyHkiuerd terminate(), a nepenarTcs OneparoHHOM
CHCTEME, YTO OOBIYHO MPUBOJIUT K aBAPHIHOMY 3aBEPLICHUIO MTPUIIOKCHHUS.

B cBoro ouepensn, uckintouenus: C++ He BuauMbl Juisi __except.

Ecnu Bo3HMKaeT HEOOXOJUMOCTh MEepexBaTa CTPYKTYPHBIX MCKIIIOUEHWN U MCKIIOUEHUMN
C++ s oAHOM TMOCJIEeNOBaTEeIbHOCTH OMNEpaTOpOB, TO COOTBETCTBYIOIIME KOHCTPYKLUU
BKJIQ/IBIBAIOTCS OJIHA B IPYTYIO.

IIpumep 7.4. CoBmecTHast 00pabOTKa HMCKIIOUEHHH pa3iMyHBIX TUIOB. Paccmorpum
OpraHu3aIluio COBMECTHON 00paboTku uckimodeHus Win32 «/lenenue Ha Hyllb B BEIICCTBEHHOM
apudmMeTuke» u uckimrodeHuss C++.

B ¢aitne Exception.h ompenenum Kitacc UCKIIOUEHHUS U (YHKIIUIO, HCIOJIB3YIOIYIO

9TO UCKIIIOUYCHUC:

#i1fndef ExceptionH
#define ExceptionH

class MyException // xnacc Moe UCKIIUYEHUE

{
private: char* what; // none coobmeHus
public:

MyException(char* s);
MyException(const MyException& e);
~MyException();
char* msg()const;

}:

void func();

#endif
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Tena metooB onmiieM B (aiiiie Exception . cpp:

#include <string.h>

#include "Exception.h"

MyException: :MyException(char* s = "Unknown™)

{ what = strdup(s); }

MyException: :MyException(const MyException& e )
{ what = strdup(e.what); }

MyException: :~MyException()

{ delete[] what; }

char* MyException::msg() const

{ return what; }

Bp130B 3anuiieHHol PyHKITUN OCYIIECTBIISIEM B OCHOBHOM ITpOrpaMMme:

#include <stdlib.h>
#include <windows.h>
#include <iostream>
#include "exception.h"
using namespace std;
void funcl()
{
Iint *p; // HeyHMUMAIU3MPOBAHHEI ampec
__try
{
*p = 13; // oumbxkall
}
__except(EXCEPTION_EXECUTE_HANDLER)
{
// nepeeopn uckmouennst WIn32 B mckiouenue Ct++

throw(MyException("'Wrong adresing!'"));
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void func2()

{

try

{ funcl(Q; }

catch(const MyException& e)

{ cout<<e.msg()<<endl; }

}
void func()

{
__try
{ func2(Q); 1}

__Finally { cout<<"Finally execution'<<endl; }

+

void main()

{
func(Q);

system(*‘pause’™);

+
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Bomnpocsl 111 caMOKOHTPOJIS

1. Kakue cpencrtBa o0pabOTKH OMMOOK OBLUTM BKJIIOYEHBI B 0a30BYI0 OOBEKTHYIO MOJCIb
C++? Kak ux MOKHO UCIOJIb30BaTh?

OrtBer.

2. Ilouemy B C m C++ coCymecTBYIOT JiBa Pa3IMYHBIX MEXaHH3Ma O00padOTKH
HCKJTIOUECHHI? PacCKakuTe 0 KaKIOM M3 HUX. B Kakux ciydasiXx OHM UCHOJIb3YyIOTCA? Bo3MoxHO
JI1 UX COBMECTHOE ITPUMEHEHHE?

OrtBerT.
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8 Co3nanue U YHUUYTOKEHUE JUHAMUYECKUX 00HEKTOB. «Y MHbIE

yKazareJjm»

8.1 IIpo6aeMbl padoThI ¢ TMHAMUYECKMMU 00beKTAMH

CoBpeMeHHOE MPOrpaMMHUPOBAHKE MPEATNOIATaeT HHTCHCUBHYIO paboTy ¢ AMHAMHYECKOM
namsThi0. OHaKo paboTas ¢ yKa3aTeasiMU IPOTPaMMHUCTBI, OCOOCHHO HAYMHAIOIIME, TOMYCKAIOT
3HAYUTENIbHOE KOJMYECTBO OMIMOOK, MPUBOAAIIMX K HaApYIICHUSM 3alllUThl U «yT€YKaM»
namsaTd. [IpuuuHbBl 3TOr0 KporoTcsi B OCOOEHHOCTAX S3BIKOBBIX CPEACTB, HCIOIB3YEMBIX MpHU
pabote ¢ TuHAMUYEeCKHUMH 00bKkTamu. Tak:

® [IpU UCIOJB30BAaHUU YyKa3aTeliell OTBETCTBEHHOCTh 32 BBIJCJIICHUE MAMSTH MOl OOBEKT
U ee 0OCBOOOXKICHUE TIETUKOM JISKUT Ha MIPOTrPAMMHUCTE;

® HA OJUH U TOT X€ OOBEKT MOKET CChUIAThCS HECKOJIBKO HE CBSI3aHHBIX MEXIY co00it
yKa3zaTele, CJeAoBaTelIbHO  BO3MOXKHO  HaJM4YMe  yKaszaTelield, CChUIAIOIIMXCS  Ha
OCBOOOXAEHHBIC UITH TIEPEMEIIEHHBIC 0OBEKTHI;

e HET HMKAaKOW BO3MOJHOCTU IIPOBEPUTH, YKA3bIBACT JIM HEHYJIEBOM YyKa3aTelb Ha
KOPPEKTHBIE TaHHBIE, TU0O0 «B HUKYAAY,

e yKasarelb Ha €JMHUYHBIA OOBEKT M yKa3aTelb Ha MacCuB 00bEeKTOB B C++ HHMKaK HE
OTIIMYAIOTCS IPYT OT JApyTa.

Pa3paboraTh KOJ, KOTOpBII KOPPEKTHO OCBOOOXKIAET BBIACICHHYIO JUHAMUYECKYIO
namsTh, HerpocTo. [Ipu 3ToM Hamo MpeaycMOTpeTbh OCBOOOKICHHE MaMSATH HE TOJIBKO IMPH
HOPMAJIbHOM BBIYUCIIMTCIBHOM IIPOLECCC, HO U IMMPU aBapHﬁHOM 3aBCPIICHUH.

Tak mpocreiimas mpoueaypa, B KOTOpOi co3aeTcs JUHAMUYECKU 0OBbEKT U BBI3BIBACTCS

€ro METOI;

void proc()

B *temp = new Bj; // BLimenenve naMATU O OOBEKT

B->func(); // BL3OB MeTOma miia oOBEKTa

delete temp; // ocBoBOxmeHue namaTu
Oruapnenue
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C y4eTOM HEeOO0XOAMMOCTU OCBOOOXKIIEHHUS MaMATU MPHU aBapUIHOM 3aBEpLICHUH CYHIECTBEHHO

YAJTUHACTCA:

void proc()

{
B *temp = NULL;
try
{
temp = new B; // BumeseHue mamMaTy 01 OOBEKT
B->func(); // BL3OB MeToOma miia oO6BEeKTa
}
catch (...) // nepexBaT BCEX MCKIKNUYEHUN
{
delete temp; // oceoGoxmeHue MNaMAaATU [PV aBaPUIHOM
// 3zaBepueHVy NpoLenypH
throw; // BOROOHOBJIEHME MCKJIIOUEHUS
}
delete temp; // ocBoGoOxImeHMe NaMATY IPU HOPMAaJlbHOM
// 3saBepueHyy npouenype
}

Eme crnoxnee obecreduTh OCBOOOXKAECHHE MAaMATH NPU BO3HUKHOBEHMHM OHIMOKU B
KOHCTpyKTOpe. S3bik C++ o0ecrneunBaeT KOPPEKTHOE OCBOOOXKICHUE TAMSTH, BBIIEICHHON 10
00BEKT, NpU aBAapUIHOM 3aBEPIICHHH NPOTPAMMBI TOJIBKO, €CIH 3TOT OOBEKT ITOJHOCTHIO
CKOHCTpyHpoBaH. Ecim ke KOHCTpyHMpoBaHHME OOBEKTa HE 3aBEpLICHO, T. €. HCKIIIOYCHUE
3apUKCUPOBaHO B KOHCTPYKTOpE, TO AaBTOMATUYECKOTO OCBOOOXKICHMS MaMSTH, YyXKe
BBIJICJICHHOW M0/ 4YacThb OOBEKTa, BBHIMOJIHEHO HE OyneT, M, CIeloBaTelIbHO, MPOH30UIET
«yTeuka» maMmsaTd. Hampumep, Ui Kiacca, ONHCAHHOTO HWXKE, IPH BO3HUKHOBEHHHU

HCKIIIOYCHHA B KOHCTPYKTOPEC YaCTh MMaMATH OCTAHCTCA HCHOCTyHHOﬁ.

class D
{
private:
A * a; B * b;
Oruapnenue
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public:
DO : a(new A), b(new B) { }
~D() throw()
{ delete a; delete b; }

OO0ecreunTh KOPPEKTHOE OCBOOOXKJICHHWE MaMATH JUIS JIAHHOTO Kjlacca CYIIeCTBEHHO
CIIOXKHEE.

B COOTBETCTBUM C O3THUM ©CTECTBEHHBIM SBIISICTCS JKCHJIAHHUE YIPOCTUTH pPadoOTy C
TUHAMUYCCKUMH OoObekTamH. OUYEBHJIHOE pEIICHHE — BMECTO OOBIYHOTO  yKa3aTells
UCIIOJIb30BaTh OOBEKT-yKa3aTellb, XPaHSAIIWNA aapec W OCBOOOXKIAIOIIMA TaMATh B CBOEM
nectpykrope. JlanHast TexHonorus HasbiBaetcs Resource Acquisition Is Initialization (RAII) —
«3axBaT pecypca €CTh MHHIMANIM3ALUsS». E€ CMBICH 3aKir0vaeTcss B TOM, YTO 3aXBaT pecypca
COBMEIIAETCS C WHULMATH3AIMel 00beKTa, a OCBOOOXKIEHHE — C YHHUYTOKEHHEM OOBEKTa.

NmenHo Takum moBeieHreM o6naaaet madiaon auto_ptr us crangaptHoii 6ubmuorekn C++.

Oruapnenue
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8.2 Iladaon auto_ptr

[[Tabnon auto_ptr BkiIOYEH B CTaHAAPTHYIO OMOIHMOTEKYy <memory> s3pika C++ u
ompelieiecH B aapecHoM npoctpaHcTBe Std. DTo eIUHCTBEHHBI «yMHBIA» yKa3aTelb,
BKJIIOYEHHBIN B HbIHEIIHUM cTangapt C++.

[[Ta6yi0H mpeaycMaTpUBAET CICIYIONIHE METO/IbI:

® KOHCTPYKTOpPBI IPOCTOU U KONMPYIOLIUH;

® JIECTPYKTOP;

e get() - Bo3BpaIaer XpaHUMBIii aapec;

e release() - Bo3Bpalraer XpaHWMbIH agpec u 3amuceiBaeT BMecto Hero NULL B

00BEKT-yKa3aTelNb;

e reset() - ocBoOOXKIACT MaMATh, aAPEC KOTOPOW XPaHUTCS B yKaszarele-oObeKTe, H,

€CJIM TMapaMeTp — HOBBIN JAMHAMUYeCKUN OOBEKT yKa3zaH, TO 3alHCBIBA€T B HETO
HOBBIH aJipec, eclid mapaMeTp He yKa3aH, To ajapec ycranapiuBaeTcss B NULL.

[ITabn0H TaKke nepeorpeaesiseT caeIyoIue Onepaum:

e operator=() - onepanuio MPUCBaNBaHUS;

e operator*() - onepanuio I0CTyIa K aapecyeMoMy 00BEKTY 10 ajipecy;

e operator->() — omeparuio 10CTyma K aapecyeMoMy 00BEKTY IO aapecy;

e operator auto ptr<Other> - onepanuio mpeoOpa3oBaHUs yKa3aTels

auto_ptr ogHoro Thna k ykazaremwo auto_ptr apyroro Turma,

e operator auto_ptr_ref<Other> - onepauuio npeobpa3oBaHHs yKa3arels

auto_ptr oxgHoro Tumna K ykazareiaro auto_ptr_ref apyroro tumna.

UT0oOBI MOCTPOUTH KIIACC, UCTIONB3Ys ITA0JI0H, HEOOX0UMO 33/1aTh THIT TUHAMHYECKOTO
00BbeKTa, KOTOPBIN OyIEeT XpaHUTHCS B 0OBEKTE yKazarele.

IIpumep 8.1. Co3nanue oObeKTa-yKa3aTesl, €ro UCIOJb30BaHUE U TIEPE3aITHUCh.

#include <memory>
#include <iostream>
#include <conio.h>
using namespace std;

class A

Oruapnenue

WMBaHoga I".C., Hnuywkura T.H. «O6BbeKTHO-0preHTUpOBaHHOE NporpaMMupoBaHne Ha s3bike C++ B cpeae Microsoft Visual Studio 2008»



166

{
public:
int x;
ACint X):xQO{}
AO{L
~A({cout<<"destructor'<<endl;}
};
void main()
{
auto_ptr<A> templ; //HenHHULIMATU3UPOBAHHBIN 0OBEKT-yKa3aTENb
auto_ptr<A> temp(new A(1l)); // vHulMANIU3UPOBAHHBIN 00OBEKT-yKa3aTEIh
A &a= *temp; // ccruika Ha XpaHUMBII OOBEKT
cout<<"A._x="<<a.x<<endl;
A *ptr = temp.get();// ykazarenb Ha XpaHUMBI 00BEKT
cout<<"ptr="<<ptr<<endl;
temp.reset(); // ocBoboxaenue ykazares
A *ptrl = temp.get();// ykaszareinb Ha XpaHUMBIH OOBEKT
cout<<"ptrl="<<ptril<<endl;
getch();
by
Pe3ynbTar BHIMOJHEHUS IPOTPAMMBI:
A_x=1
ptr=00396520
destructor

ptrl1=00000000

Crnenyer HIOMHUTB, YTO IIAOJIOH ONpeesieT 00beKT-yKa3aTelb, peau3yIoni CEeMaHTHKY
«BIIAJICHUS», TIPU KOTOPOM BCErJa CYIIECTBYET TOJBKO OJWH OOBEKT-yKa3aTesb, XpaHAIIUN
aZipec BBIJEICHHOTO (parMeHTa JUHAMHYecKoW mamsTH. g 3Toro peanuzauus miabiaoHa
o0ecreunBaeT «pa3pyliarollee» KOMMpoBaHHUe, P KOTOPOM KOITMPYEMBIH apec YHUUTOXKAETCs

[0CJI€ TEpenucH B HOBBIM 00BEKT-ykazarenb. TakuMm 00pa3oM CTaHOBHUTCS HEBO3MOXKHBIM
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HaJU4KMe JIBYX W 0Ooyiee OOBEKTOB-yKaszaTelied, aJApecyIomuX OJIWH OOBEKT, W HCKIIOYAIOTCS

OomMOKH, CBI3aHHBIC C TTOBTOPHBIM OCBOOOXKACHUEM NaMsATH OOBEKTA.

ITpumep 8.2. HeB03MOKXHOCTH CO3/1aHMsI KOMTMU 00BbeKTa-yKkazaTenst auto_ptr.

#include <conio.h>
#include <memory>
class A
{
public: void f OQO{}
}:
int main()
{
std::auto_ptr<A> templ(new A); // obmsBieHre M MHULMAINBALNAS
// ob6rexTa-ykaBaTens
templ->F(); // Br3OB MeTOma - BBINIOJHAETCS HOPMAJIbHO
std::auto_ptr<A> temp2(templ); // ob6msBieHue M MHUUMAINBALNAS
// BTOpPpOTO OBTBEeKTa-yKasaTens
templ->F(); // Br3OB MeTOma — He BO3MOXEH, TaK KaK aipec

// paspylneH Opy KONMPOBAHUN

getchQ;

HeBO3MOXKHOCTD CO3JaHMsI KONMHK ajgpeca HE TMO3BOJSET HCIOJB30BaTh yKa3aTelH,
NOCTpOCHHBIE M0 Mmabiony auto_ptr, mans co3maHusl CIUCKOBBIX CTPYKTYpP, MOCKOJIBKY B
mporecce 00pabOTKH CHUCOK OyaeT pa3pymiaThCs. BBIXOIOM W3 3TOM CHUTYyalluu SIBJISIETCS

UCIIOJIb30BaHUE YMHOT'O yKa3arels ¢ moacuérom ccouiok — shared_ptr.
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8.3 Iao6aou shared_ptr

[la6bnon shared_ptr mno3Bomser co3gaBaTh OOBEKTHI-yKa3aTeNH, OTINYAIOIIHECS OT
00BekTOB-yKazaTeneii auto_pPLr B OCHOBHOM METOJUKOW KOMHPOBAHHSA. XOTS ITaHHBIN
mabJoH B HACTOsSIICE BpeMsi HE BKJIIOUCH B CTaHIApT, OH peann3oBaH B OuOmmorexe boost,
KOTOpasi MoXKeT ObITh MHTerpupoBana B Visual Studio 2008.

[llabnon ompeneneH B aapecHOM mpoctpaHcTBe DOOSt. OH peanu3yeT paszeisieMoe
«BJIAJICHUE» C MOJICYETOM CCBUIOK, IPU KOTOPOM OYEPENHOE KONMPOBAHME aapeca MPUBOIUT K
YBEIUYCHUIO CIIELUAIBHOIO CYETYMKAa Ha €IMHMIY. B CBOIO odepenb IpU yMEHBILIECHUU
KOJINYECTBA yKa3aTeleii-00beKTOB, CBA3aHHBIX ¢ TUHAMUYECKHUM OOBEKTOM, 3HAUCHHE CUETUMKA
yMeHbl1aercsi. Bce 0ObekThI-ya3arenu Mpu 3TOM PABHOLIEHHO BIIAACIOT 00beKTOM. CoriacHo
UCMOJIb3yeMON METOJUKE aApecyeMblii OOBEKT OCBOOOXKIAET 3aHMMAEeMyl0 MM IMaMATh IpPH
OTKJIFOYCHUH TIOCIIETHETO a/IPECYIONIET0 €ro 00beKTa-yKazaTes.

[labnoH Tarke TMO3BOJNIAECT MPH WHUIHMATH3AIMM 337aBaTh NPOLEAYPY YAAJICHHS
deleter (), yTo MOKET OBITh MMOJIE3HO JJIS KJIACCOB, TPEOYIOIIUX BBITOJHEHUS HECTaHAaPTHBIX
JNEHCTBUI MpU yIaIeHUN JUHAMHYECKOTO OOBEKTA.

Kpome Toro, mabnoH mpeaycMaTpuBaeT OlepaTrop HEsIBHOIO IpeoOpa3oBaHUS 0O0bEKTa-
ykazarenss B DOOl, uro mo3BoiseT BBIMONHATH MPOBEPKY yKazarens 1o mnpasmwiam C+t,

Halpumep:

boost: :shared ptr<A> p = ptr;

1T (p) { // ecnu ykazarens comep Ut ASHCTBYIONINI aapec

}

[MIpu pabore ¢ oOBEeKTaMH-yKa3aTeIsIMH, IMOCTPOCHHbIMH 10 mabimony Shared_ ptr
POTPAMMHUCTBI YaCTO JIOIYCKAIOT OJHY U TY K€ owubOKy, co3aaBas HECKOJIBKO pa3ieisieMbIX
yKazaTeJel Ha OuH 00BEKT 0€3 MX KOIMUPOBAHUs, HAIIPUMED:

A ptr_obj = new A(Q); // nvnavuueckuii OOBEKT
{ // uHoBBZ GIJOK
shared_ptr<A> ptrl(ptr_obj); // paspensemslt ykasaTenb Ha
// obbexT
shared_ptr<A> ptr2(ptr_obj); // srTopoi paszmengeMeln
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// yxazsaTesnb Ha TOT Xe OBBEKT
} /I B 3TOM MecTe nmporpamMma BbIIaCT OMIMOKY OOpanieHus K

// HeCyIIeCTBYIOIEMY OOBEKTY

Jleno B TOM, YTO HMHUIMAU3AIMs Pa3eIsieMbIX yKa3aTelieil OOBIYHBIM yKa3aTelleM Ha
00BEKT MPUBOJUT K CO3JIAHHIO JIBYX CUCTUYMKOB CCHUIOK, HE3aBUCAIIMX APYT OT Apyra. Kakmeiid
U3 OTUX CUCTUYMKOB OOHyJseTcs B KOHIE OJI0OKa, TOCKOJIBKY o00a oOBeKTa-yKazaTens
YHUYTOXKAIOTCSA. DTO MPUBOJIUT K JIBYM IOMBITKAM YAAJICHUS OJHOTO JMHAMHYECKOTO OOBEKTA.
[TepBas cpabarsiBaeT, BTopas — mpuBOAMT K omruoke (!).

[IpaBunpHBIM perieHuEeM ObLIIO OBl co37aBaTh 00a OOBEKTa-yKazaTessli KOMHPOBAaHHEM
UCXOJIHOTO 00BEKTa-yKa3aTels, Toraa OyIeT UCIOIb30BaH KOMUPYIOIMUN KOHCTPYKTOp IabioHa
shared_ptr, u, cOOTBETCTBEHHO, CUCTYMK OYAET OMUH. DTO MPUBEACT K CIUHCTBCHHOMY
yaaJIeHuI0 00BbeKTa Mpy OOHYJICHUHU CUETUHKA.

IIpumep 8.3. Pabota ¢ 00BEKTOM ¢ UCIIOTB30BAHUEM Pa3/ICIAEMbIX 00HEKTOB-YKa3aTEIICH.

#include <iostream>

#include <stdlib.h>

#include <conio.h>

#include <boost/shared_ptr_hpp>

using namespace std;

using namespace boost;

class A

{

private:
int num;

public:
ACint Num):num(Num){cout<< "Object created..."<<endl;}
~AQ{cout<< "Object deleted..."<<endl;}

void Print(Q{cout<<'num="<<num<<endl;}

void main()

shared_ptr<A> ptr_obj(new A(5)); //coznanne oObekTa U yKazaress
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{ // HoBwbrIi1 Gitok

shared_ptr<A> ptril ptr_obj; // pazaensembrii ykazarennb

/I Ha 0OBeKT

ptrl1->Print();

shared_ptr<A> ptr2 ptr_obj ;// Bropoii pazaensembiii

// ykazareiab Ha TOT K€ OOBEKT
ptr2->Print();
ptr_obj.reset(); // ocBoboxaaem UCXOIHBIN yKa3aTesb

} // 3necw nepemennsie ptrl u ptr2 yHUUTOXKAIOTCS U O0OBEKT KOPPEKTHO yIAIISETCS

getchQ;
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8.4 Illa6aon weak ptr

[llabnon weak_ptr Takxe Moka HE ONpelnesieH B CTaHAapTe, HO pealn30BaH B
oubmmoreke boOSt B ampecHom mpoctpancTtBe DOOST. Ero mpuMeHsOT, eciii HEoOXOoauM
00BEeKT-yKa3aTelb, He @radeowull ITAHAMUYECKUM 00bekToM. HeoO0XomuMocTh Takoro
yKasaresis, HampuMmep, MOXKET OBITh BbI3BaHa HEOOXOIMMOCTHIO CO3MaHHS ABYX OOBEKTa,
cchuTatolecss Ipyr Ha apyra. Ilpm peanu3anuu TakoW B3aMMOCBSI3M C HCIIOJIb30BaHUEM
pa3aensieMbIX yKa3aTelel, yIanuTh 00bEeKTHI He yacTcsl.

[ITabmon weak _ptr mo3BossieT 00BABIATh 0OBEKTHI-yKa3aTeaH, KOTOPhIE TaK K€ KaK M
shared_ptr cBs3aHbl CO CYETYNKOM CCHUIOK, OJTHAKO He yeeauuusarom e2o 3navenus. Ecmu
OJTHY U3 CBSI3€H MEXy B3aMMOCCHUIAIOIIMMHUCS 00BEKTaMHU peaan3oBaTh yepes weak_ptr, to
00BEKTHI OyIyT KOPPEKTHO YAAJCHBI.

[Tockonbky 00BeKThI-yKa3arenu 1adsiona weak ptr He yBeIMUUBAIOT CYCTUYNKA CCHUIOK,
BO3MOXHO YHaJieHHEe OOBEKTa NpPU CYIIECTBYIOIIEM «clabom» ykaszaTeje Ha HEro, Kak IpH
UCTIOJIb30BaHUU OOBIYHBIX YyKa3zarened. UToObl HE NOMYCTUTH OIIMOKM B 3TOM ciiy4yae, OOBEKT
ykazarenss weak ptr He neiicTByeT Kak OOBIYHBIA yKa3aTenb, T. €. HE MNPEAOCTABIIACT
BO3MOXXHOCTH OIIEPHPOBaHUSI HaJ 00BEKTOM. BMecTo 3TOro mabiioH mpeaycMaTpuBacT METOJ
lock(), xotopblii Bo3BpaIaeT HOBBI 00BEKT-ykaszarenb Shared ptr Ha TuHAMHYCCKHIA
00BEKT, M, COOTBETCTBEHHO, Ha BpeMs JXH3HH 3Toro oObekra Shared_ptr ysenumunBaer
CUYETYHK CCHUJIOK OOBEKTA.

[IpoBepuTh CylliecTBOBaHNE 00BEKTA MOXKHO M co3/1aBasi 00beKT-ykazarens Shared_ptr
Ha Hero. J[lns »Toro wcmonb3yroT Meton kimacca weak _ptr expired(), kortopsiii
Bo3Bpamiaer true, ecim 00BEKT, IS KOTOPOTO CO3[aBaJICsl yKa3aTelb IepecTal CylecTBOBATh,
u false - B nporuBHOM ciryuae.

IMpumep 8.4. Jlemoctpanus pasnuuns Shared_ptr u weak ptr.

#include <iostream>

#include <stdlib.h>

#include <conio.h>

#include <boost/weak ptr.hpp>
#include <boost/shared_ptr.hpp>
using namespace std;

Oruapnenue

WMBaHoga I".C., Hnuywkura T.H. «O6BbeKTHO-0preHTUpOBaHHOE NporpaMMupoBaHne Ha s3bike C++ B cpeae Microsoft Visual Studio 2008»



172

using namespace boost;
int main(Q)
{
shared_ptr<int> s1( new int(5) ); /] co3naem oOBeKT ->
// cdaeT4mK CChUIOK = 1
shared_ptr<int> s2 = sl; //co3aaem CUIbHBIN yKa3aTenb ->
// cCHeTYMK CCHUTOK = 2
weak ptr<int> w = s2; // co3maem cnalblil ykazarens ->
// C4eTYUK CCHUTOK HE MEHSETCS
s2.reset(); // ocBOOOKIAEM S2 ->
// caeTdnK cChUIOK = | U 0OOBEKT CYyIIeCTBYET
s2 = w.lock(); // cBsa3piBaeM CHIIbHBIN yKa3aTeab ¢ 00BEKTOM ->
// cCHeTYMK CCHUIOK = 2
s2.reset(); // 0cBOOOXK1aEM S2 -> CYETUHK CCHUTOK = |
sl.reset(); // oceoboxmaem sl ->
// cueTunk ccbuloK = 0 -> 00BEKT YHUUYTOKEH

// IpoBepKa CyIecTBOBaHUS 00beKTa (Ccriocob 1)

it (w.expired())

cout<<"Object is not exists..."<<endl;

else cout<<"Object exists..."<<endl;
I/ mpoBepka cyriecTBoBaHHs 00beKTa (CII0co0 2)

s2 = w.lock();// neitaemcst co3aaTh CHIIbHBIN yKa3aTesb U3 ¢1aboro ->

I/ s2 paBeHn 0, T.K. 00BEKT HE CYIIECTBYET
iIT (s2.get() == 0)// noayuaem ampec 00bEKTa U CPAaBHUBACM C HYJIEM
cout<<"Object is not exists..."<<endl;

else cout<<"Object exists..."<<endl;

getch(Q);

Takum o6pazom 1rabon Wweak ptr rapanTupyert, 4To, €CIH JUHAMHUYECKUN 00BEKT yXKe

YHHUTOXKEH, TO 3TO MOKHO 0€3011acHO MPOBEPUTH.
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Bomnpocsl 111 caMOKOHTPOJIS

1. Kakue mpo0OemMbl CyIIECTBYIOT TP paboTe ¢ ykazareiasimu B C++7?

Otser.

2. Kakue BO3MOXXHOCTH TpenocTaBiseT mabdson auto_ptr? Kakue mpoOiemsl mpu ero
WCTIOJIb30BaHUH OCTAIOTCS HEPEIICHHBIMU?

Otser.

3. Kakue BO3MOKHOCTH TIpeaocTaBisieT mabinon shared _ptr?

Otser.

4. Kak B3aMOIEHCTBIOT MeX 1y co00it 00bekThI 1adionoB Shared_ptr u wear _ptr?

OTtBeT.
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