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AHHOTALUA

Y4eOHOE T1OCOOME TOCBAILIEHO OMHCAHUIO CPEACTB W MEXaHU3MOB OOBEKTHO-
OPHEHTUPOBAHHOTO IPOrpaMMHpOBaHUs Ha si3bike C++ B cpene mporpamMmupoBaHus Visual
Studio 2008. OHo sBNSIETCS MPOJOIDKCHUEM aHAJOTHYHOTO y4eOHOTo MmocoOwsi, TIOCBAIIEHHOTO
OIMMCAHHIO CPEICTB MPOIEAYPHOTO (CTPYKTYpHOTO) TPOTPaMMHUpPOBAHHS B TOW K€ cpeie, U
MpeIrnoiaraeT 3HakOMCTBO C 0OCOOEHHOCTSAMH MPOLIEAYPHOTO MporpaMMupoBanust Ha C++.

OobnbextHas Mozenb C++ cpeau Mojenell COBPEMEHHBIX S3BIKOB IMPOTPaMMUPOBAHUS
SABJISICTCS OI[HOI\/JI U3 CaMbIX PAa3BUTHIX. B wueit HCIOJIB3YCTCA HaACKHasA CXEMa COKPBLITHA
KOMITIOHEHTOB (TIOJIC M METO/OB) Kjlacca, Pealli30BaHbl Meperpy3ka orepamuid, BO3MOKHOCTh
MPUMEHECHHUSI CTATUYECKUX KOMITIOHEHTOB, CO3JIaHHs IIA0JIOHOB ()YHKIIMK M KJIACCOB U JIp.

OcCHOBHOE BHHUMAaHUE YACIIACTCA PA3BACHCHUIO PA3JIMYHBIX ACIICKTOB 06’beKTHOI>'I MOA€In
C++ u ocobeHHOCTEH ee peanu3aluu B paccmaTpuBaeMoil cpene. [locobue comaepkut 60mbIoe
KOJIMYECTBO TpUMEpoB Tmporpamm. [Ipy HEOOXOOUMOCTH BCE TIPUMEpPHI MOTYT OBIThH
CKOIIMPOBAHBI U 3aIyIEHbI B IPOTPAMMHOM CpeIe.

Taxke mocoOue COAEPKUT KOHTPOJIBHBIE BOIPOCHI, OTBETHl HAa KOTOpPbHIE IO3BOJST
y4JaIIyuMCs B JIy4IlIeM YCBOCHUH TPEICTABICHHOTO MaTepHaa.

[Tocobue mpennaznadeHo it ctyneHToB 1 kypca xkadenp MY6 u AKS, obygaronuxcs mo

y4yeOHOMY TJIaHy 0aKajJaBCKOW MOJArOTOBKH.
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1 Kuaaccel, 00beKTBI M I0CTYI K 00bEKTaM U MX KOMIIOHEHTAM

1.1 Omnucanue KJjacca

B C++ Tak ke, Kak W B JAPYrux s3blkax NPOrpaMMHUPOBAHMsI, KJIACC — CO3JaBacMbli
IIPOrPaMMHUCTOM CTPYKTYPHBIN THII JAHHBIX, KOTOPBIA UCIOJIB3YETCs JUIsl OIMCAHUsI MHOKECTBA
00BEKTOB MPEIMETHOM 00IaCTH, UIMEIOITUX OOIIME CBOMCTBA M TIOBEICHHE.

Knacc o0bsiBisiercs cienyrommum oopazom:

class <Hwmsi k1acca>
private: <BHyTpeHHME (HEIOCTYITHbIE) KOMIIOHEHTHI KJ1acca™>
protected: <3BamuiieHHbIE KOMIOHEHTHI Kjacca™>

public: <OO0mue (IoCTyMHbIE) KOMIIOHEHTHI Kilacca™>

3

Omnucanue mpeaycMaTpuBaeT TpU CeKIMU. KOMMOHEHTHI Kilacca, OOBSBICHHBIE B CEKLIUU
private, Ha3pIBatOTCA 6HympeHHumu. OHU JOCTYITHBI TOJIBKO KOMIOHEHTHBIM (DYHKITUSM TOTO
xKe Kiacca W (QYHKIUSIM, OOBSIBICHHBIM OpycecmeenHvimu (CM. pazien 4.3) omnuchiBaeMOMY
KJaccy.

KommoneHTsI ki1acca, 0ObsBIEHHBIE B CEKIIMN protected, Ha3bIBAIOTCS 3aUULYEHHBIMU.
OHM JOCTYIHBI KOMIIOHEHTHBIM (YHKLHUSAM HE TOJBKO JAHHOTO KJacca, HO M €ro IMOTOMKOB.
[Tpu OTCYTCTBUM HACIIEOBAHUS — HHTEPIIPETUPYIOTCS KaK BHYTPEHHHE.

KommoneHnTsl kiacca, OOBSBICHHBIE B ceKUMM public, HaseBawoTcs obwumu. OHU
JOCTYIIHBI 3a IpejeslaMu Kjiacca B JI000M MecTe mnporpaMMmel. VIMEHHO B 3TOH CeKIMH
OCyLIECTBIsICTCS OOBSABICHUE M0OJIEH U METOJIOB UHmMepghelicHOU yacmu Kiacca.

Ecnu npu onmcanuy Kiacca THI JOCTyNa K KOMIIOHEHTaM He yKa3aH, TO M0 YMOJTYaHHIO
MPUHUMAETCS THII private.

B kadecTBe KOMIIOHEHTOB B OIUCAHUU Kiacca (DUTYPUPYIOT nojs, NPUMEHSEMbIE IS
XpaHEeHUs1 TapamMeTpoB OOBEKTOB, W (HYHKYuU, OMHCHIBAIOIIME IpaBHia B3aMMOJEHCTBHS C
3TUMH TojsMU. B cooTBercTBUM co cTaHmapTtHoi TepmuHosnorue OOIl dyHkmum —

KOMITOHCHTHI KJIaCCa UJIU KOMNOHEHNHblEe ¢yHKl/;l/ll/l MO>KHO HAa3BLIBATh MemoOdmu.
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KomnoHeHTHBIE (YHKIIMM WM METOJbl MOTYT OBITh ONHCAHbl KaK BHYTPH, TaK U BHE
ompeleneHus Kiacca. B mociiemHeM ciydae OIpelesieHHe Kilacca JIOJDKHO —COJEpKaTh
MPOTOTUIIBI 3TUX (YHKUMHA, a 3aroJioBOK ONUCHIBaeMOW (YHKIUU JOJDKEH BKIIOYATh
Keanuguxamop uoumMocmu, KOTOPbIA COCTOUT U3 UMEHH KJlacca U 3Haka «::». Takum oOpazom,

KOMITWJIATOPY coo6maeTc;1, 4qTo OHpC,Z[CJ'ISICMOﬁ (I)YHKI_II/II/I AOCTYIIHBI BHYTPCHHUC I10JIA KJ1acCa:

<Twumn pe3ynbrara> <Ums kiacca> :: <Ums pynkuun>(<Crnucok napameTpon>)

{

<Tey0 KOMIOHEHTHOH (PyHKITIIT>

IMpumep 1.1. Onucanue kiacca.

A. Onucanue KOMIIOHEHTHBIX (QYHKIIUI BHYTpPH KJ1acca.

#include <stdio.h>

class First

{
public:
char c;
int x,y;
/* KOMIIOHEHTHBIE OYHKIIMM, ONpeleJjIeHHbe BHYTPM Kjacca */
void print (void)
{
printf ("%c %d %d ",c,x%x,VY);
}
void set (char ach,int ax,int ay)

{

c=ach; xX=ax; y=ay;

b. Onmcanrie KOMIOHEHTHBIX (QYHKIIUN BHE KJ1acca.

#include <stdio.h>

class First
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public: char c;
int x,vy;
void print (void);

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

/* KOMIIOHEHTHbIe (PYHKIMH, ONIMCAHHBIE BHE Kiacca */
void First::print (void)
{ printf ("%c %d %d ",c,x,y); }
void First::set (char ach,int ax,int ay)

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

CormacHo cranmapty C++, ecnu Tel0 KOMIIOHEHTHOH (D)YHKIIMH Pa3MEIIeHO B OTHCAHUH
KJlacca, TO 3Ta (YHKIHMS 1O YMOJYaHUIO cuuTaetrcs ecmpausaemol (inline). Koasl Takmx
(GYHKIMH KOMITUIISITOP TIOMEIIAeT HEMOCPEJACTBEHHO B MECTO MX BBI30BAa, UTO YCKOPSIET PaboTy
MPOrpaMMBbI, HO YyBEIIMYMBACT €€ pa3Mep H HaKIaJbIBaeT HEKOTOphIC OTpPaHWYCHUS Ha
UCTIOJIb30BaHUE SI3BIKOBBIX CpeACTB. Tak, BCTpaMBacMbIMH HE MOTYT OBITh (YHKIIUH,
CoJIep Kalllfe ONepaTophl HUKIIA, OTepaTopbl OE3yCIOBHOTO MEPEX0/ia, acceMOIepHbIe BCTaBKH, a
TakKe BUPTYaJIbHBIE KOMIIOHEHTHBIC (YHKIMM W (YHKIUH, pEaTH3yIoIIue pPEKypCUBHBIC
QJIITOPUTMBL.

OOBIYHO TIPH TOTBITKE BCTPAaWBaHHS TaKUX (QYHKIUH KOMIHIATOPHI C++ BBIAAIOT COOOIIEHHE
00 ommbke win npenynpexaenue. Onuako ¢ cmapuux éepcusax Visual C++, nayunasn ¢ Visual
Studio 2005, xomnunamop camocmosamenbHO NPUHUMAEm peuleHue 0 peanu3ayuu KOHKpPemHo20
Memooa Kak 6Ccmpausaemozo, d COOMBEMCMBEHHO U He 6blodem HUKAKUX coooujeHull,
ueHopupys onucamenv inline. [103ToMy 0COOEHHOCTH BCTpavBaHMsI KOMIIOHEHTHBIX (DYHKIIHIA

Jlajiee paccMaTpuBaTh He OyieM.
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1.2 Co3panue 00beKTOB NIPH OTCYTCTBHHM KOHCTPYKTOpA B KJIacce. O0pamenne K

001LIeJOCTYTHBIM IOJISIM U MeToAaM kJacca. HessBHb1ii napamerp this

B mporpamme, ucnonb3yrooIiei Kiacchl, T0 Mepe HEOOXOJIUMOCTH OOBSIBISIOT OOBEKTHI
ATHX KJIACCOB.

Obvexmbl — IEpeMEHHBIE IPOTPAMMBI, COOTBETCTBEHHO HAa HUX PACIPOCTPAHSIOTCS 001IHe
npaBujia JJIMTCJIbHOCTH CYIICCTBOBAHUA U o0JacTu I[CﬁCTBI/ISI NEPECMCHHBIX, d UMCHHO!

35

17 BHCIIHUEC, CTAaTUYCCKHUEC M BHCIIHUEC CTAaTHYCCKHC 00BEKTHI CO3JAar0TCA 10 BBI3OBa

GyHKIMM main () U yHMYTOXKAIOTCSA IO 3aBEPLICHUH MPOTPaMMBbI;

3% aBTOMaTHUECKHE OOBEKTBI CO3AIOTCA KAXKbIit pa3 mpu BbI30Be (DYHKIHH, B KOTOPOI
OHH OGLHBHGHH, 1 YHUYTOXKAKOTCA ITPU BBIXOJC U3 HCC,

:13; OGLCKTH, NaMATb MOJ KOTOPBIC BBIACIACTCA AUHAMHUYCCKU, CO3HAIOTCA OICPATOPOM
new ¥ YHUYTOXKAIOTCA oliepatopoM delete.

[Ipn oObsBNEHNM TONEH B OMHMCAHWU Kiacca HE JOMYCKAeTCsl WX WHUIHAIM3AIINA,
IOCKOJIBKY B MOMEHT OIIMCAaHMS KJacca NaMATh JJIsl pa3MEILLECHHS €ro MOJIEH elle HE BbIJIEICHA.
Boiaenenne mamsiTu ocyliecTBIiseTCs He Ui Kiacca, a A 0ObEKTOB 3TOr0 Kiacca, M03ToMy
BO3MOXXHOCTh WMHUIMAIM3ALMU TOJEH MOSBIAETCS TOJBKO BO BPEMsl WIH MOCIE OOBSIBICHUA
00BEKTa KOHKPETHOTO Kiacca.

OObsBiIeHE O0BLEKTOB M CIIOCOOBI HWHHUIHAJIN3alluil HUX MOJICH 3aBUCAT OT HAJMYUS WU
OTCYTCTBUS B KJIACCE CIIEUAIBHOTO MHUIMATU3UPYIOIIET0 METONA — KOHCMPYKMOopd, a TaKKe
OT TOTO, B KaKOW CEKIMU KJIacca ONMCAHO MHUIManu3upyemoe nojue. KoHCTpykTop, sABISACH
METOJIOM KJIacCa, MOXET HMHUILMATH3UPOBATH 000 Moje OO0beKTa MpH €ro CO3JaHuH (CM.
paznen 1.3).

Ecnu B kmacce OTCYTCTBYET KOHCTPYKTOpP, HO OIIMCaHbI 3allUIIeHHbIE protected wiH
CKPBIThIE private Mmois, TO BO3MOXHO CO3/IaHHE TOJbKO HEUHUIIUATH3UPOBAHHBIX OOBEKTOB.
JlJ1s 3TOrO UCIIONIb3YETCs CTaHAAPTHAsT KOHCTPYKIMS OOBSBICHUS IEPEMEHHBIX WIIN yKa3aTenen

Ha HuX. Hanpumep:

First a, // obbekr kimacca First
*b, // ykazarenb Ha 00BeKT Kimacca First

c[4]1; // maccuB c u3 yeTblpex 00BbeKTOB Kiacca First
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HpI/I OOBSBIICHHHU YKa3aTeiid, Kak U Ui OOBIYHBIX NEPEMCHHBLIX, MaMAThb IIOJ 00BEKT HE
BBIJACTIACTCA. 910 HCO6XOI[I/IMO CACIaTh OTACIBHO, UCIIOJIb3Yys OICpAllUI0 Nnew, MocCJIc pa6OTI)I C

JAUMHaAMHWUYCCKUM 00BEKTOM MMaMATh HeO6XO,I[I/IMO OCBO60,Z[I/ITI>Z

b=new First; ... delete b;

OOBeKT, CO3AaHHBINA TAKUM CITIOCOOOM, Ha3bIBAIOT OUHAMUUECKUM.

3HaueHus MoJied HeMHUIMAIU3UPOBAHHBIX CTATMUECKUX W JUHAMHUYECKUX OOBEKTOB WIH
MacCHUBOB OOBEKTOB 3aJIal0T B MpOIECCEe NaNbHEUIeH padoThl ¢ O0OBEKTaAMU: 3AIIUIIECHHBIX H
CKPBITBIX — TOJBKO B METOJAaX Kilacca, a OOMIeNOCTYNMHBIX — B METOJaX Kiacca WIH
HETMOCPEICTBEHHBIM NMPHUCBAMBAHUEM B IIPOTrpamMMe.

[Ipum oTcyTcTBMM B Kilacce KOHCTPYKTOpa M 3alIUIIEHHBIX protected MM CKPBITHIX
private moneidl ans OOBSBICHUS WHUIMAIU3UPOBAHHBIX OOBEKTOB HCIIOIB3YIOT OIEpaTop

HMHHUIHaJIU3alnu, HpI/IMeHﬂeMHﬁ IIpH CO3JaHUH MHUITHAJIN3UPOBAHHBIX CTPYKTYpP, HAIIPUMEDP:

First a = {'A',3,4},
cl4] = {{'a',1,4},{'B",3,5},{'C",2,6},{'D",1,3}};

WMunnpanu3upyrolye 3Ha4eHHs IPH 3TOM JO0JDKHBI IEPEUUCIIATHCS B TOPSIIKE CIIE€JOBAHUS
I10JIEH B ONMCAaHUU KJacca.
IIpumep 1.2. Cozanue MHUIUAIN3UPOBAHHBIX U HEMHUIIMATM3UPOBAHHBIX O0OBEKTOB MPU

OTCYTCTBHU KOHCTPYKTOpA.

#include <conio.h>
class Num
{
public:
int n;
i
void main (int argc, char* argvl[])

{

Num N = {56}; // VHUUMAIU3VMPOBAHHEI OOBEKT
Num NN; // HEeMHULMVAIN3UPOBAHHEI OOBEKT
_getch();
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OOpamenne Kk O0OWIEZOCTYNHBIM MOJSIM M MeTO0AaM O0OBbeKTa H3 NPOrpaMMbl.
OOpamenne K OOIMIETOCTYITHBIM TOJSIM H  METOAaM OOBEKTa U3 TPOTPaMMBI  MOMKET

OCYIICCTBIIATHCA C MIOMOMIBIO ITOJHBIX UMCH, KaXKJ0€ U3 KOTOPBIX UMECT BU

<Wwms o6bekta> . <M knacca> :: <Mms nons unu GyHKIUm> ;

Hanpuwmep:
a.First::set('A',3,4); // cTaTH4eCcKUil 00OBEKT
b->First::set('B',3,4); // TMHAMUYECKUH OOBEKT

c[i].First::set('C',3,4); //MaccuB 00OBLEKTOB

O,Z[HaKO 0OBIYHO J0CTyIl K KOMIIOHCHTaM 0o0BbeKTa 00ecleunBaeTcs C IIOMOIIIBIO
YKOPOUCHHOTO UMCHH, B KOTOPOM KBaJ'II/I(I)I/IKaTop AOCTYyIIa ONYIICH, TOrAa NPHUHAIJIC)KHOCTD K

KJIacCy OMpEeNsAeTcs 0 TUILy 00beKTa:

<Uwms obbekTa>.<Umst momst nim GyHKIUu>
<Wms ykazarens Ha 00beKT> -> <VIMsl moist Ui PyHKIMKI>

<Uwms obwekta>[<Unnekc>].<Ums mons win QyHKIumn>

Hanpuwmep:
a.x b->x cli].x
a.set('A',3,4) b->set ('B', 3,4) cl[i].set('C',3,4)

IlepBas cTpoka 1eMOHCTpUPYET OOpalleHUe K OOIEAOCTYITHBIM OJISIM IPOCTOr0 00BEKTA,
JMHAMUYECKOro OO0BbEeKTa M 3JeMEHTa MaccuBa OOBEKTOB. BTopas cTpoka — oOpaieHue K
OO0IIEOCTYITHBIM METO/IaM COOTBETCTBYIOUINX OOBEKTOB.

IMpumep 1.3. Paznuunbie criocoObl MHUIMAIN3AIUHN OOIIETOCTYITHBIX MOJIeH 00BEeKTa.

#include <locale.h>
#include <string.h>

#include <stdio.h>
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#include <conio.h>
class sstro
{
public:
char strl[80];
int x,vy;
void set str(char *vs) // uHmMumanusaumsa IoJeM
{
strcpy(strl,vs); x=0; y=0;
}
void print (void) // BEIBOI COHOEPXMUMOTO IOJIEN
{
printf ("x=%5d y=%5d str: ",x,V);
puts (strl);

volid main ()

setlocale (0, "russian");

sstro aa = {"Crpoka",200,400}; // vMHMLUMAIU3ZUPOBAHHEI OOBLEKT
sstro bb, cc; // HeMHMLMAIU3UPOBAHHHE OOBEKTEH

bb.x=200; // mMHMLMAaIM3aluusg [NOCPEeICTBOM MNPSAMOTO ofOpaleHus
bb.y=150;

strcpy (bb.strl, "Crpoxa™) ;

cc.set str("Crpoxa"); // BH30B MHMUMAIM3MPYOMEI'O MeTOoma
aa.print(); bb.print(); cc.print();

_getch();

Pesynbrar paboThl IpOTpaMMBI:
x= 200 y= 400 str: Crpoka

x= 200 y= 150 str: Crpoka
x= 0 y= 0 str: Crpoka
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HesiBublii napamerp this. Ilpu BbI30Be KOMHNOHEHTHOH ()YHKIMHU JUIsI KOHKPETHOTO
00BEKTa, €l HEABHO IepeacTcs B Ka4yecTBE NapaMeTpa yKas3aTelb Ha IOJIs TOro 0ObeKTa, st
KOTOPOrO OHa BBI3BIBAETCSA. OTOT YKas3aTellb HMEET clienuanbHoe UM this W HeABHO

OTIpe/ieNieH KaK KOHCTAHTHBIN B KaXI0H (YHKIIMH KJ1acca:

<Mwms ximacca> *const this;

HOCKOHBKy YKa3aTreciib KOHCTaHTHBIfI, €ro MH3MCHATH HEIIb3sd, OAHAKO B Ka)K}IOI\/’I
MpUHAJIeKAIIeH KiIaccy (PyHKIMU OH YKa3bIBAaeT Ha IMOJISI UMEHHO TOTO 00BEKTa, JIsl KOTOPOTro
BBI3bIBAIOT PyHKIMIO. HBIMU clioBamu, yka3aTenb this sBIsSETCS MOMOTHUTEIBHBIM (CKPBITHIM)
apaMeTpoM KaKJ0W HECTATHYECKOH (CM. Jaliee) KOMIIOHCHTHON (DyHKITHH.

VYkazarens this ucnonab3yercs A JOCTyIa K MOJISIM KOHKPETHOTO 00bekTa. DakTH4ecKu

06pa1ueHHe K TOMY WJIKX HHOMY IIOJIFO 00BEeKTa UIIH €TO MCETOAY BBITTISIAUT CICAYIOIIUM 06pa30M:

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

COOTBETCTBEHHO TIpU OOBSBICHHH HEKOTOPOTO OOBEKTa A BBIMOIHICTCS OIEpaIUs
this=&A, a mpu BBIACICHUU MAMATU AT pa3MEUICHHs] TUHAMHUYECKOTO 00bEKTa, apecyeMoro
ykazaresneMm b, — onepanus this=Db.

[Ipu paboTe ¢ KOMIIOHEHTaMH KJIacca TOT yKaszaTelb MOXKHO 3aJaBaTh SIBHBIM 00pa3oM.
Ho crnexgyer oTMeTHTh, 4TO B 3TOM Clydae MCMOJIb30BaHHE this OOBIYHO HE JaeT HUKAKOTO
NPEeUMYIIeCTBa, TaK Kak JaHHbIC OOJBIIMHCTBA KOHKPETHBIX OOBEKTOB YK€ JOCTYIHBI B
MPUHAJISKANINX KIacCy QYHKIUAX MO0 UMEHAM.

Onnako WHOTJA SIBHOE NPUMEHEHHE yKaszareds this monme3Ho W Jaxke HEOOXOIUMO.
Hampumep, 6e3 Hero Henmb3s OOOWTHUCH, €CIM B Telie MPUHAJICKAMEH Kiaaccy (YHKIUH
TpeOyeTcs sIBHO 3a/1aTh aJipec 00BbEKTa, Il KOTOPOTO OHA ObLIa BhI3BAHA.

IIpumep 1.4. Vcnonp3oBanue napamerpa this.

#include <stdio.h>
#include <conio.h>
class TA
{

int x,vy;

public:
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void print (void)
{
printf ("x=%5d y=%5d\n",x,vy);
}
TA *funl () //Bo3Bpamaer yka3aTellb Ha OOBEKT, 1151 KOTOPOTO BHI3bIBACTCS
{
x=y=100;
return this;
}
TA fun2 () // Bo3BpamaeTr 00BEKT, JJIsI KOTOPOTO BHI3BIBAETCS
{
x=y=200;

return *this;

b
volid main ()

{

TA aa;

aa.funl () ->print () ; /I BeBOAMT: 100 100
aa.fun2 () .print () ; // BeBOmMT: 200 200
_getch();

13

Kpome Toro, ykazatens this sSIBHO HCHONB3YIOT Ui (OPMHUPOBaHUS pe3yibTaTa MpU

NepeonpeielieHud omnepauuid (CM. TIJIaBy 5), Tak Kak olepamus Hepeonpenessercs s

KOHKPETHOI'O BbI3bIBAKOIICTO €€ 00BeKTA.
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1.3  Co3nanue M yHMUYTOKEeHHE 00BEKTOB C HCIOJIL30BAHMEM KOHCTPYKTOPOB M

IeCTPYKTOPOB

Koncmpyxkmop — meToJ1 kacca, KOTOPbIE a 6 m oM a m u 4y e c K U 8bl3bl8aAemcs npu
gblO0eNleHUU naMamu noo 00beKm.

ITo npaBunam C++ xomcmpykmop MMEET TO K€ MM, YTO M KJacc, HE HaclleyeTcsl B
MIPOM3BOJIHBIX KJaccaX, MOXKET MMETh apryMEHTHI, HO HE BO3BpAIlaeT 3HAYCHUS, MOXKET OBITh
MapaMeTpUUECKH Meperpyx eH.

KoHcTpykTOp ompenenser onepaunuu, KOTOpble HEOOXOAMMO BBIIOJHHUTH MPH CO3AAHUU
o0bekTa. TpaWIMOHHO TaKUMHU ONEpALMsAMHU SBISAIOTCS WHHUIMAIM3aLMs IOJiel Kiacca |
BBIJICJICHUE TTaMSTH O]l AUHAMHUYECKHUE TI0JIsA, €CTIM TaKue B KJIacCe OOBSBICHBI. SIBHBIN BHI30B
KOHCTPYKTOpa HE BO3MOXEH, 4YTO B HEKOTOPBIX CJIy4asX YCJOXKHSET CO3JaHHe
MHUIAATU3UPOBAHHBIX OOBEKTOB.

[Tpu ocBO6OXKIEHNH O0BEKTOM MAMATH aBTOMATUYECKH BBI3BIBAETCS IPYTOil CrielaabHbIN
MeTOoJl Kiacca — Odecmpykmop. VMg necTpykTopa NHO aHAJOTUUM C MMEHEM KOHCTPYKTOpa,
COBMAJIa€T C HMMEHEM KJlacca, HO MepeJ HUM CTOUT CHUMBOJI «~» («Twibaa»). JecTtpykrop
OIpeeIIeT ONepaluy, KOTOpble HE0OXO0AUMO BBINIOJIHUTh IPU YHUUTOKEHUH 00bekTa. OOBIYHO
OH HCHOJb3YeTCs ATl OCBOOOXKICHHS MaMSTH, BBIICICHHOW MO/ TUHAMUYECKHE IOJIs1 00BEeKTa
JAHHOTO KJIacca KOHCTPYKTOPOM, M TPH HEOOXOIUMOCTH MOXKET OBITh OOBSIBIICH BUPTYaJIbHBIM.
JlecTpyKTOp He BO3BpaIllaeT 3HAYEHUs], HE UMEEeT apaMeTPOB U HE HACJIEyeTCs MPOU3BOIHBIMU
kiaccamu. Kimacc MoXxeT UMeTh TOJIBKO OJIMH JIECTPYKTOP WM HE UMETh HU oJiHOrO. B oTinume
OT KOHCTPYKTOpA AECTPYKTOP MOXKET BbI3BIBATHCS SIBHO.

MoOMEHT yHUYTOXEHUSI OO0bEKTa, a, CIeAO0BaTelIbHO, M aBTOMAaTHMYECKOTO BBI30BA
JECTPYKTOpa ONpeessieTcsi TUIIOM NMaMsITH, BEIOpaHHBIM ISl pa3MellleHusl 00beKTa: JOKaJIbHas,
rno0anbHasi, BHENIHAS W T. A. Eciau mporpamMma 3aBepliaeTcsi ¢ HUCHOJIb30BAHUEM (DYHKIUH
exit, TO BBI3BIBAIOTCS JECTPYKTOPHI TOJNBKO TJIOOANbHBIX 00BeKTOB. IIpu aBpuitHOM
3aBEpIICHUM IPOrpaMMBbl, HCIOJB3YIOIIEH OOBEKTHI HEKOTOpPOro Kiacca, (GpyHkmued abort
JECTPYKTOPBI OOBEKTOB HE BBI3BIBAIOTCSI.

IIpumep 1.5. Coznanue, MHULIMATU3ALUSA U YHUUTOKEHUE 00BEKTa MPU HAJIMYMM B KJ1acce

KOHCTPYKTOpA U IeCTPYKTOpA.

#include <locale.h>

#include <iostream>
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using namespace std;
class Num

{

int n;

public:
Num (int an){ cout<<"KoHcTpykTop"<<endl; n=an; }
~Num () { cout<<"IecTpykTop"<<endl; }

Y
void main (int argc, char* argv([])
{

setlocale (0, "russian");

Num N (56) ;

system ("pause") ;

PGSyJIBTaT BBITIOJTHCHUS IPOTpaMMBI:

KoHCcTpyKTOP
018 OpOOOJIKEHMSA HaXMMTe JOyKn KJIaBMully . . .

JecTpyKTOp

B cooTBeTcTBUM ¢ MOJTYyYEHHBIMHU PE3yJbTaTaMH KOHCTPYKTOP Kjacca ObLI BbI3BaH NpHU
oOBsiBIeHNMH OOBEKTa, a JMJECTPYKTOP — BO BpeMs 3aBEpIICHHS MPOrpaMMbl B MOMEHT
OCBOOOXKIEHNS ITaMSTH, BBIIECIEHHON 0] 0OBEKT.

Ilepeonpenenenne KOHCTPYKTOPOB. KOHCTPYKTOPBHI ¢ apryMeHTaMu, 3aJaHHbIMH 110
ymosyanuio. Kak m mobas apyras (QyHKIUsS C mapaMeTpaMu, KOHCTPYKTOP MOXKET OBITh
nepeonpeeneH (maMeTpuuecku meperpyxkeH). llosTomy kimacc MOXKeT HMETh HECKOJIBKO
KOHCTPYKTOPOB, TO3BOJISIIONIMX HCIOJIB30BATh pa3HbIe CHOCOOB WHUIMAIW3AIMU  TOJeH
00BEKTOB.

IMpumep 1.6. MHOTOKpaTHOE TIEpEONPEACICHUE KOHCTPYKTOPA.

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

#include <conio.h>
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class sstr
{
private: char strl[60];
public: int x,vy;
sstr () //cranmapTHas WHUIIUAIHA3AIMS BCEX MOJNEH
{
strcpy (strl, "Crpoka no ymMoJadaHuo.");
x=0; y=0;
}
sstr (char *vs) //vaunmanuszanust nomud strl
{
strcpy(strl,vs);
x=0; y=0;
}
sstr (char *vs,int vx) //uHANUaIU3amusa moid strl u x
{
strcpy (strl,vs);
X=VX; y=0;
}
sstr (char *vs,int vx,int vy)// AHUIIHAIU3AIUS BCEX MOJICH
{
strcpy(strl,vs);
X=VX; Y=VY;
}
void print (void)
{
puts ("3HaueHusa nojier obwvekTa: ")
printf ("x= %5d y= %5d \n",x,y);
printf ("strl= "); puts (strl);

b
volid main ()

{

setlocale (0, "russian");
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sstr a0; // OOBEKT ¢ MOJSIMH MO YMOJTYAHHUIO
sstr al ("Crpoka") ; // 0OBEKT C 3aJJaHHOM CTPOKOMH
sstr a2 ("Crpoka",100); // 0OBEKT ¢ 3aJJaHHBIMU CTPOKOM U X

sstr a3 ("Crpoka",200,150); // MOTHOCTHIO MHUIIMAIN3UPOBAHHBIA OOBEKT
al0.print(); al.print(); aZ2.print(); a3.print();
_getch();

WHorna B KOHCTPYKTOpax Ie1ecoo0pa3HO MCIOIb30BaTh MapaMeTphl, 3HAYEHHE KOTOPBIX
3aJ]aI0TCS B 3ar0JI0BKE IO YMOJIYaHUIO. B 3TOM ciy4ae BMECTO HECKOJIBKUX MEPEOIPENEIAEMBIX
KOHCTPYKTOPOB OOBIYHO MOKHO ONHcaTh OJIuMH. BepHemcs K mnpeaplaynieMy OpuMepy u
3aMEHHUM BCE MEPEONPEAEIIAEMbIE KOHCTPYKTOPBI OJHHUM.

ITpumep 1.7. Vcnonp30BaHne KOHCTPYKTOpA C apryMEHTAMM, 33JaHHBIMU 110 YMOJIYAaHHUIO.

#include <locale.h>
#include <string.h>
#include <iostream>
using namespace std;
class sstr
{
private: char strl[50];
public: int x,vy;
sstr (char *vs,int vx,int vy); /* npoToTum KOHCTPYKTOpA C
napaMeTpamH, 3aJIaHHBIMH IO YMOJTYaHUI0 */
void print (void)
{
cout<<" ComepxumMmoe nojen :"<< endl;
cout<<" x= "<<x<" y= "<<y<<endl;

cout<<" strl="<<strl<<endl;

i
sstr::sstr(char * vs="Crpoka mo yMmomnuaumwo",
int vx=80,int vy=90) /* Teso KOHCTPYKTOpa C

napaMeTpamH, 3aJaHHbIMU 110 YMOJTYaHUIO */
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strcpy(strl,vs);
X=VX; y=Vy;

}

volid main ()

{

setlocale (0, "russian");

sstr a0; // 0OBEKT ¢ MOJSIMU IO YMOJTYaHUIO
sstr al ("Crpoka") ; // 0OBEKT C 3aJaHHOM CTPOKOH
sstr a2 ("Crpoka",100); // 0OBEKT ¢ 3aJJaHHBIMU CTPOKOU U X

sstr a3 ("Crpoka",200,150); // o0BEKT ¢ 3aJaHHBIMU CTPOKOM, X U Y
al.print () ;
al.print () ;
a2.print () ;
a3.print () ;

system ("pause") ;

Cnucoxk wuHHMnMaau3anuu. CIHCOK WHHIMANIMA3ALUMU — CIEHUATbHAS KOHCTPYKIHS,
BKJIIOYaeMasi B ONMCAaHWE KOHCTPYKTOpa. Ha3HadeHue STOW KOHCTPYKIMHM — HHHUIHATU3AIHS
nojiel 0coObIX THIIOB, HampuUMep, KOHCTAaHTHBIX M CChUIOYHBIX. Kpome »3TOoro cmmcok
MHHUIHAAIU3ALMY TPUMEHSIOT I SBHOTO BBI30Ba KOHCTPYKTOPOB OOBEKTHBIX MOJIEH (CM. paszen
3.1) u moneit 6a30Boro kmacca (cM. pazzaen 2.1). OgHaKo 3Ta KOHCTPYKIUS MOXKET MTPUMEHSATHCS
M IJIS1 THALTAAJIN3AalMY OOBIYHEIX ITOJIEH Kilacca.

Crnucok MHULMAIN3AUN OTJENAETCS] OT 3ar0JIOBKAa KOHCTPYKTOPA JABOETOUYUEM U COCTOUT

W3 3amnuceil Bua:

<Ums> (<CHucoK BBIpaKEeHUI>),

r7ie B KQUeCTBE MMEHU MOTYT (PUT'YpHUPOBATH: UM OIS JAHHOTO Kjiacca, UM 00BEKTa JPYyroro
KJlacca, BKJIFOYEHHOTO B JIAaHHBIA KIJIacC, WM UMs 0a3oBoro kiacca. CIHCOK BBIPaXCHHMA
OTIpe/ieNIsIeT 3HAYCHUS, UCIOIb3yeMble JIJII MHHUIIMATU3AIUN YKa3aHHBIX 4acTed CO371aBacMOro
00BeKTA.

IIpumep 1.8. Mcnonb30BaHne KOHCTPYKTOpA CO CIIMCKOM MHHMIIMATIU3ALUH.
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#include <iostream>

using namespace std;

class obinteg

{

}

public:

const int x,y; // KOHCTAaHTHBIE TTOJIA
int &c; // cCBUTOYHOE MOoIE
void print (void)

{
cout<<”" x="<x<L" y= "<Ly<<" color="<<c<<endl;

}

obinteg(int vx,int vy,int &vc):
x (vx) ,y(vy) ,c(ve) {} /* uaunmanuzaius nojieit GUKCHUPOBAHHOTO

H CCBUUIOYHOTI'O TUIIA ITOCPEACTBOM CIIMCKAa HWHHUIHWAJINU3alUU */

vold main ()

{

IecTpyKTop, To KoMnuisstop C++ aBTOMAaTHUYECKH BBIMOJIHSAET IMOCTPOEHHE «ITYCTHIX» (0e3

rapamMeTpoB M ONEPaTOPOB) KOHCTPYKTOpa U JiecTpykTopa. Eciu sxe XoTst Ob OIMH KOHCTPYKTOP

int k=13;
obinteg bb (40,100,k); /| THUTAT3UPYEMBIH O0BEKT
bb.print () ;

system ("pause") ;

19

Koncrpykropsl 6e3 mapamerpoB. Ecnum B kiacce He OOBSBICHBI KOHCTPYKTOP H

B KJIacce OOBSBJIEH, TO aBTOMAaTHUYECKUN MyCTONH KOHCTPYKTOP yXe€ HE CO3JaeTcs. ITO 3HAYUT,

4TO, CCJIM IIPH HAJIUYHUHU B KJIACCC TOJBKO KOHCTPYKTOPOB, Tpe6y10mnx 3a/laHus I[MapaMETpoOB,

HOHpOGOBaTL CO31aThb 06’BCKT, HC 3aJaBasgd aprymcHTOB, TO MbI IOJYYUM COO6H_IGHI/IC 00

OTCYTCTBMM COOTBETCTBYIOIIETO KOHCTpYKTOpa. Tak, eciu B mpumMep 1.5 100aBUTH CTPOKY

Num cc; // HeHHHITHAIU3UPOBAHHBIA OOBECKT
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TO MPHU KOMIHJISIIM OYET MOJTYYEHO COOOIEHHE:

error C2512:'Num': no appropriate default constructor available

Takum 06pa3zoM co3faHie 0OBEKTOB 0€3 yKa3aHHs apryMeHTOB TpeOyeT, uToObl B KiIacce
ObLT 3a/1aH OMH U3 KOHCTPYKTOPOB, KOTOPhIE MOTYT OBITh 6b136aHbL 6€3 YKA3AHUS AP2yMEHIO8,
a NIMEHHO:
¥ HeMHNMIMANM3HUPYIOIMI KOHCTPYKTOp 6€3 MapaMeTpoB («ITyCTOH»), HapHMep:
Num () {}
¥ MEMNMATM3NPYIOMHIT KOHCTPYKTOP 6€3 MapaMeTpoB, HAPUMED:

Num () {n=0;} uIM co CMMCKOM MHMIMaIu3auuu Num () :n (0) {}

32 MHUIMATM3UPYIOMUI KOHCTPYKTOP, HPEINONArafoli 3HAUYCHNS 110 YMOTYAHHIO JUIS
BCEX MOJIEH, HAITPpUMED:

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

[Ipn oOBsSBICHUH OOBEKTa C HCIIOJB30BAHHEM HEHWHHUIIMATH3UPYIOMIETO KOHCTPYKTOpA
3HAUCHUS TMOJel oOBeKTa He OyIyT 3aJaHbl, XOTS MaMATh TOJ OOBEKT OyAeT BhIJEICHA.
Nuannmanu3upyronuii  KOHCTPYKTOp 0€3 TapaMeTpoB WM KOHCTPYKTOP C IapaMeTpami,
3aJJaHHBIMU 110 YMOJYaHUIO, o0Oecredar 3amuch B TOJNs OOBEKTa 3HAYEHWH, OIMpeIeleHHBIX
STUMU KOHCTpYKTOpaMu. Ecin 0OBEKTOB OJHOTO Kjlacca B MPOrpaMMe HECKOJIBKO, TO Y BCEX
00BEKTOB, KOTOPHIC CO3MAIOTCS HWHHUIIMATU3UPYIOMUM KOHCTPYKTOPOM 0€3 mapaMeTpoB WIIH C
napamMeTpamH, 3aJaHHBIMH 110 YMOJIYaHHIO, COOTBETCTBYIOIINE TTOJISI OyIyT UMETh OJIMHAKOBBIC
3HAYCHUS.

Cnenyer uMeTh B BHUAY, YTO KJIAcC MOXET COJEPXKaTh MOJbKO 0O0UH KOHCTPYKTOP,
KOTOPBI MOXET ObITh BbI3BaH 0€3 yKa3aHUs apryMeHTOB. Eciiu Takux KOHCTPYKTOPOB ObLIO ObI
HECKOJIbKO, TO KOMITHJISITOP HE CMOT OBl PEIINTh, KAKOW KOHCTPYKTOP JIOJDKEH OBITh BBI3BAH MPH
OOBSIBJICHHH MTEPEMEHHBIX 0€3 apTyMEHTOB.

Oc00EHHO Ba)KHO HAJIMYUE KOHCTPYKTOPA, KOTOPBIM MO>KHO BBI3BIBATH 0€3 apryMEHTOB,
TIPU CO3IaHUH MacCHUBa OOBEKTOB.

Co31aHde M MHUOMAJIH3ANHUS MACCHBOB 00bEKTOB. Eciu mpu OOBSIBICHHM MacCHBa
O00BEKTOB KJIAccCa, BKIIFOUYAIONIETO KOHCTPYKTOPHI, UCIONB30BaTh CTAaHAAPTHYIO (Gopmy, TO Ui
KQXKI0ro 00BheKTa MaccuBa OyleT BBI3BAaH HEUHUIMAIU3UPYIOMUN WIM HHULUATA3IUPYIOITHHA

KOHCTPYKTOp 0e3 aprymenToB. Hammpumep:
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Point masPoint[10]; // gecars pa3 BbI3bIBAETCS KOHCTPYKTOP O€3 apryMeHTOB

Ecmn xmacc Point ommcaH ¢ KOHCTPYKTOPAaMH, HO IIPH 3TOM B HEM OTCYTCTBYET
KOHCTPYKTOp, KOTOPbIf MO>KHO BBI3bIBaTh 0€3 apryMEHTOB, TO NPH BBIOJHEHUU MTPOrpaMMbI Ha
JTane Co3JaHHUs MaccuBa OyIeT MOJIy4eHO coolimeHue o0 ommobke error C2512, KOTOpoe
3apUKCUpyeT OTCYTCTBHME B KJlacCe YKa3aHHOIo KOHCTpyKkTopa. Ecimu ke B kimacce BooOre
OTCYTCTBYIOT KOHCTPYKTOPBI, TO OIIMOKa 3apuKcUpoBaHa HE OYyZAET, IOCKOJIbKY aBTOMaTHYECKH
OyzeT co3aH HEeMHULINAIU3UPYIOUIHH KOHCTPYKTOp O€3 mapaMeTpoB.

Eciu npu co3gaHuy MaccrBa HCIONb30BAICS HEHMHUIUAIM3UPYIOIIMM KOHCTPYKTOpP, TO
BCe OOBEKTHl — OJJIEMEHThl MaccuBa OyIyT HEUHUIUAIU3UPOBAaHHBIMU. [IpumeHeHHe
MHHUIHAAIU3UPYIOLIET0 KOHCTPYKTOpa 0e3 mapamMeTpoB WJIM KOHCTPYKTOpa C IapaMeTpami,
3aJJaHHBIMHU 10 YMOJYaHHUIO, KaK YKa3aHO BbIIIIE, MOKET:

% MHMIMAMM3MpOBaTH BCE CO3JaBaeMble OOBEKTHl OAMHAKOBO, KaK 3aJaH0 B
MHULHAIM3UPYIOIIEM KOHCTPYKTOpPE — peAKo TpeOyeTcs M0 YCIOBUIO 3a/1a4H;

3% MHUIMAMM3MpPOBATH BCE CO3JaBacMble OOBEKTH CIydaiHBIM 00pasoM — ele pexe
TpeOyeTcs 10 YCIOBUIO 33/1a4U;

¥ MHMIIMAaMM3MpOBaTH BCe  CO3/JaBacMble OOBEKTHI  BBOAMMBIMH B  HpOIECCE
MHUIHAAIN3ALMY 3HAaY€HUSIMHA — BBOJ] B METO/IE MHUIMAIN3AMN CUATACTCS HETEXHOIOTUYHBIM.

Jlist ipaBUIbHOM (COOTBETCTBYIOIICH YCIOBHSIM 3a7aui) MHUIMATU3ALUUU OOBEKTOB BO

BCCX TpEX ONMCAHHBIX BBIIIC ClIy4dasaX CKOpeC BCCro HOH&I[O6I/ITC$I CHGHI/I&HBHBIﬁ

I/IHI/II_[I/IaJ'II/I?)I/Ipy}OIHI/Iﬁ METOA, Ba,Z[aIOH_[I/Iﬁ 3HA4YCHUA HOJ'ICI\/'I, HaImpuMep:

void Point::setPoint (float af){ f=af; } // UHUIMATU3UPYIOMIUI METO

Takxe Ans co3maHusi MAaCCHBOB OOBEKTOB, MHUIIMATH3UPOBAHHBIX JAaHHBIMU PEIIaeMOi
3aJ]aud, MOXKHO NPHUMEHUTH CICHHATbHYI0 KOHCTPYKLHUIO — KOHCMPYKYUIO, 00ecnequsaouyio
SABHYIL 8bI3068 UHUYUATUIUPYIOU,E20 KOHCMPYKMOPA C YKA3aHUeM HeO0OXOOUMBIX ap2yMeHmos,

HanpuMep:

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

B pesynbrare Oymer copMUpOBaH MAacCHUB M3 TPEX 3JIEMEHTOB, Y KaKJIOTO0 U3 KOTOPHIX

Oynet cBoe 3HaueHue mous f.
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HpnMep 1.9. O0bsaBICHKE U HMHUIHaJIn3alusa MaCCHBOB 00BEKTOB KiIacCCa, BKIIOYAaromIiero

KOHCTPYKTOPBI.

#include <locale.h>
#include <stdio.h>
#include <conio.h>
class Num
{
int n;
public:
Num (int an) :n(an) {} // MHUIUATU3UPYIOMINI KOHCTPYKTOP
Num () {} // HEeMHUITUATTM3UPYIOIIUNA KOHCTPYKTOP
void setNum(int an) {n=an; } // THUIUATU3UPYIOIIHH METOT
i
vold main ()
{
setlocale (0, "russian");
int nn;
Num A[5]; // HeMHUIIMATW3UPOBAHHBI MAaCCHB
for (int 1=0;1<5;i++) // vHUOMAIN3ANUs DJIIEMEHTOB MacCUBa
{
printf ("Beemure 3HaueHue nojysa 3d-ro obwexTa:",i);
scanf ("%d", &nn) ;
A[i].setNum(nn) ;
}
// ’HULIMANU3UPOBAHHBIA MacCHB
Num B[3]={Num(3),Num(8),Num(10) };

_getch();

Konupywmuii koHcTtpykTop. B s3pike C++ mpu 0OBSIBICHHH OOBEKTOB JIOMYCKAETCS
WCIOJIb30BaTh ONEpAlMi0 TPUCBAWBaHUS, B MpPaBOM 4YacTU KOTOPOM YyKa3aHO HMsSI paHee

OTIpEIETIEHHOI0 00BEKTa, HAIpUMED:
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Point A (20,06),C=A;

AHajoruyHas onepanus HESBHO BBINOJHAETCS IPHU BBI3OBE IOANPOTPAMMBI, CPEIU
MapaMeTpoB KOTOPOH €CTh OOBEKT, MepedaBaeMblii B MOANPOTrpaMMY B KauecTBE IMapameTpa-
3HavyeHus. [lo mpaBunmam CH++ mpu 3TOM co3znaeTcs Komusl O00beKTa-Mapamerpa, 4To TakkKe
MIPEATNOIIAraeT KONMPOBAHUE MTOJIEH.

[Ipy BBINOJMHEHMH ONEpAllMM TPUCBAUBAHUS OOBEKTOB JJISi WHUIHMAIN3ALMM TOJEH
O00BEKTa-KOMHUU BBI3BIBAETCS CHELMAIBHBIA KOonupyrowjuii KOHCMpYKmop, KOTOPBIA B CIIHCKE

mapaMETpoOB COACPIKUT MMapaMeTp THUIIA OIIPECACIIACMOI'O KiiacCa, HAIIPHUMEP:

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

Konupyroniye KOHCTPYKTOpbI MOTYT ONPENENATbCS B KIacce $BHO, HO MOTYT
HCIIOJIb30BAThCS M KOMUPYIOLINE KOHCTPYKTOPHI, ONPECIIEHHbIE 110 YMOI4YaHU0. B nmocneanem

cllyyae MpeanoaraeTcs, 4ro Ui Kax10ro Kj1acca ONMUCaH KOMUPYIOIIUN KOHCTPYKTOp B

<Wms knacca> (const <Mms knacca> &),

KOTOPBII B 3aBHCHMOCTH OT CTPYKTYpBI KJacca MOMKET COJAepXkaThb CIHMCOK WHHMIIMAIN3ALNUH,
BKJIIOYAIOIINI KOMMPYIOILMEe KOHCTPYKTOpPHI 0a30BOro kiacca M OO0beKTHBIX moieil. Takoit
KOHCTPYKTOpP aBTOMAaTHYECKH CTPOUTCS KOMIWIATOPOM U OOECIIEYMBAET NOCAE008AMENbHOE
Konuposeanue ecex noiaeii 06vekma. IIpu 3ToM eciu A1 Kakoro-au0o 1ot win 6a30Boro Kiacca
SIBHO OIIpeJieNIeH KONMUPYIOIUH KOHCTPYKTOp 0e3 const, TO U KOHCTPYKTOp Kiacca B LIEJIOM
HESBHO ompejeisiercs 06e3 const.

IIpumep 1.10. cnonb3oBaHMe  aBTOMATMYECKHM  CO3/1aBa€MOI0  KOMHUPYIOIIETO

KOHCTPYKTOpA.

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

{

private: char name[20]; int age;
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public:
void print (void)
{
cout<<" JMwmsa: "<<name;
cout<<" BospactT : "<<age<< endl;
}
child (char *Name, int Age) :age (Age)
{

strcpy (name, Name) ;

b
volid main ()

{

setlocale (0, "russian");

child aa ("Mapwusa",6);

aa.print () ; // BeiBoauT: Wwmsi: Mapusi Bo3spact: 6
child bb=aa; // BbI3BIBaET KOMUPYIOLIHI KOHCTPYKTOP
bb.print () ; // BeiBoaUT: Wwmsi: Mapusi Bo3spact: 6

system ("pause") ;

B JaHHOM IIpUMEPC KOMIIWIATOP AaBTOMATHUYCCKU CO3OA€T KOHCTPYKTOP, COIJIACHO

KOTOpOMY TOJIsl 00beKTa aa 0e3 U3MEHEHHUsI KOMUPYIOTCS B MOJIA 00BbEKTa bb:
child(const child & obj) :name (obj.name),age (obj.age) {}

CnenyeT NOMHMTH, YTO ABTOMAaTHYECKH I'€HEPUPYEMBIH KOHCTPYKTOP HE YUYUTHIBAET
ocoOeHHOCTEH O00BEeKTa, a MOTOMY HE Bcerja NpUMeHuM. 3BecTHBI 1Ba cirydasi, Korja
KOIMUPYIOIIUH KOHCTPYKTOP Heobxooumo (!) omuchIBaTh B KJIacce SIBHO:

¥ ecntm WpW KONMMPOBAaHWHM TONell HEOOXOAMMO H3MEHATh COAEPKHMOE XOTS OBl
HEKOTOPBIX U3 HUX;

3% ecnm KTacc coepKUT XOTS GBI OTHO AMHAMHYEcKoe Tone (cM. pasaen 1.4).

Ipumep 1.11. SIBHOe ompeneneHUE KOMUPYIOMIETO KOHCTPYKTOPA, HW3MEHSIOIIETO

COJIEP’KUMOE TI0JISI IPU KOTTMPOBAHUH.
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#include <locale.h>

#include <iostream>

using namespace std;

class Num

{

}s

int n;

public:

Num (int an) :n(an) {} // AHUIUATH3UPYIOIINA KOHCTPYKTOP
Num (const Numé& ob) // KOmupyroumii KOHCTPYKTOP

{ n = ob.n*3; }

void print (void)

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

vold main ()

{

setlocale (0, "russian");

Num aa (10) ; // BBI3BIBAETCSI MHUIHATH3UPYIOIUH KOHCTPYKTOP
aa.print(); // BeiBOUT ITone n = 10

Num bb=aa; // BBI3BIBAETCSI KOMTUPYIOIIUH KOHCTPYKTOP
bb.print () ; // BeiBOUT ITone n = 30

system ("pause") ;

Hcnonp30BaHHOE B MOCIEIHEM IpPUMEPE NPUMEHEHHE KONMUPYIOUIMX KOHCTPYKTOPOB

BCTpPEYAeTCsl JOCTATOYHO PEIKO, MOCKOJBKY padoTa ¢ MPOrpaMMoOil NpH ITOM CYIIECTBEHHO

YCIOXHACTCA BCIICACTBUC HeO6XOI[I/IMOCTI/I IIOMHUTh OCOOEHHOCTH KOIIMPOBAHUA 00BEKTOB.

Fopa3;10 HallC NpuxXoauTCs OMUCBIBATH KOIMMUPYIOIMUE KOHCTPYKTOPBI IJIA KJIACCOB, COACPIKAIUX

JUHAMHWYCCKHEC T10JIA.
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1.4 KoncrantHble 00beKkThI. [leperpyska MeTo10B 1Jisi KOHCTAHTHBIX 00bEKTOB

JIyist IpeToTBpaIeHus OMMO0OYHOTO H3MEHEHHS 00BEKT, KaK U Jiro0ast Ipyras mepeMeHHasl,
MOXET OBITh OOBSBICH HEW3MEHAEMbIM (KOHCTAaHTHBIM). B »TOM ciydae OH JOMKeH

OIMUCBIBATHCA € YKA3aHHUEM CONS t:

const <Mmg kimacca> <Mmsg oO0bexTa™;

B KJIacCe, AJid KOTOPOro BO3MOXKHO CO3JaHHMC KOHCTAHTHBIX 06’I)GKTOB, MOXHO OITMCaTb
CIiequaJiIbHbIC METOAbI, 00BSABUB nepez[aBaeMLIﬁ 10 YMOJIYaHUIO 00BEKT *this HEeU3MEHSIEMBIM.

B stom cjiydyac CJIY)KC6HOG CJI0BO const yKa3bIBaeTCs IOCJIC 3arojIOBKa U NapaTpoB METOJa, HO

70 €T0 Tella, HallpUMeED:

class A

public:

voidproc() const{...} // mMeTom mid KOHCTAHTHOTO OOBEKTa

[Ipn Takom omnucaHuM KOMOWIATOp OyAeT 3ampelaTh B METOJe HM3MEHEHHE NoJei

KOHCTaHTHOTO 00OBEKTA, BhIJaBasi COOTBETCTBYIOIIEE COOOIIEHUE, HAIIPUMED:

class A

private:
int x;

public:
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void f (int a) const// MeTos onpezeneH Ui KOHCTAaHTHOTO 00beKTa

X = a; // oumbka xommmasmm !!!

MeToabl KOHCTAaHTHBIX OOBEKTOB MapaMETPUUECKH MEPerpyX’aroT METOIbl OOBIYHBIX
O00BEKTOB, MOCKOJBbKY KOMIIMJIATOP CUUTAET, YTO OOBIYHBIE M KOHCTAHTHBIE OOBEKTHI MMEIOT
pasnuysble THnbl. OnpenenuB CHeLUaTbHbIE METOJbl s KOHCTAaHTHBIX OOBEKTOB, MOXHO

MPEyCMOTPETh JUISl HUX OTAEIbHYI0, OOBIYHO YIIPOIIEHHYI0 00paboTKYy.

Mpumep 1.12. MeTopI KOHCTAHTHBIX OOBEKTOB.

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

class A

private: int x;

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

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

int main ()

Aal(l);
al.f():; // BEIBBIBAETCS OOBIYHEIL METOI

A const a2(2);
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az2.ft(); // BBI3BIBAETCS METOI KOHCTAHTHOI'O OOBEeKTa
_getch();

return 0;

Ecnmu xmacc CONEpKUT TONBKO METOJ JUIsi KOHCTAHTHOTO OOBEKTa, TO 3TOT MeTon Oe3
npoOseM OyaeT BBI3BIBATHCS M JIJII KOHCTAHTHBIX M JUJIi OOBIYHBIX OOBEKTOB. OIHAKO MpHU

BBI30OBE OOBIYHOT'O MCTOA4a JIs1 KOHCTAHTHOI'O 00BeKTa KOMITUJIATOP 6yz[eT (1)I/IKCI/Ip0BaTI>

OLINOKY.

#include <conio.h>

class A

public:

void £ (){} // He const meToOx

const A a;

a.f(); // Oumuoka: 00bIYHBIN METOJ BbI3BAH /I KOHCTAHTHOI'0 00bEeKTA

_getch () ;

return O;

B PE3YIbTATC KOMITWJIALNHA ITOJTyHaeM COO6H_IeHI/IC 00 omuokKe:
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error C2662: 'A::f' : cannot convert 'this' pointer from

'const A' to 'A &'

KOTOpPOC 03HAYACT, YTO HC BO3MOKHO npeo6pa30BaHHe KOHCTAHTHOI'0 00BEKTA K O6BI‘IHOMy.

To xe COO6H_ICHI/IC MBI IOJIYYUM, €CJIN METOJL KOHCTAHTHOI'O 00BEKTA MOMBITAETCS BHI3BATH

Jpyroil MeToA, KOTOphI He 00BABIIEH, KaK CONst METON:

#include <conio.h>

class A

{

public:
unsigned f1 () {} // He const metTon

}i

classB : public A

{

public:

void £2 () const

£f1(); // He;nb34 MCHONL30BATL HE CONnst MeTon

i

void main ()

{ const B b;
b.f2();

_getch();
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B atom CJIydyac KOMITUIATOP BbBLAACT COO6HICHI/I€Z

error C2662: 'A::fl' : cannot convert 'this' pointer from 'const

B' to 'A &'.

Uro06bl MCIpaBUTHh OHMIMOKY BO BTOPOM CIIy4ae JIOCTAaHOYHO ommcarth merox fl (), Kak
METOJ, J11 KOHCTAHTHHOI'0 00bekTa. OJHAKO, €CJIM MCXOMHBIN KIacc, BKIIOYAIOIIUHA 3TOT METO/

— OUONIHMOTEUHBIH, TO TOCTYI K €r0 METOaM y Hac OTCYTCTBYET.

Z[J'ISI npeaoTBpaIlICHUA OIIMOOK KOMIIWJIAIKMKU B oboux ClIydasixX MOKHO BBbIIIOJIHUTH

npeobpasoBaHue const cast, KOTOpOe OTMEHSET aTpubyT const 0ObEKTa.

B IIEpBOM IMPUMCPEC IIpU BbI3OBC OOBIYHOTO MCTOAAa AJII KOHCTAHTHOTIO 00BEeKTa B

OCHOBHOI1 nporpamMmme CJIeayCeT HAllnCaTh:

const cast<A*>(&a)->f();

Bo BTOPOM IIpUMEPEC IIPH BBI3OBC OOBIYHOTIO METOAa H3 MCTOO4, OINMCAHHOI'O JOJIAd

KOHCTAaHTHOI'O O6T>CKT8., HCO6XOI[I/IMO HalmcaThb.

const cast<B*>(this)->fl();

K coxanennto, B o0oux ciydasX, HCIONB3ys IpeoOpa3oBaHMe const cast, Mbl
OTMeHsieM JeicTBue arpulyTra const, Hapymas CTPOTYIO 3allUTy TOJed Oo0beKTa OT

OIIMOOYHBIX U3MEHEHHH.
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1.5 Kiacchl ¢ ZMHAMUYECKHUMH MOJISIMU

JIMHAMHWYECKN BBIJCNATh MaMATh IO/ TPOCTHIE TEPEMEHHBIC, BKIIOYaEMBIE B OOBEKT,
HEBBITOJIHO, TaK KaK MaMsITh PACXOAYeTCs HE TOJIBKO VISl pa3MEIeHUsI CaMOW TIEPEMEHHOM, HO U
nox WHGOpMAILMIO O BbAETEHUH MaMsaTd. [loaTomMy nuHammueckoe pacrpeiesieHHue MamsTH
OOBIYHO UCTIONB3YIOT MPH paboTe CO CIOXKHBIMU CTPYKTYPAMH JaHHBIX, OCOOEHHO, €CIH pa3Mep
Oyaymiero TOJNs 3apaHee HE W3BECTCH (HAmpUMeEp, 3aBUCHUT OT HWCXOJTHBIX JAHHBIX U
OTIpeIEISIETCS B TIPOIIECCE BBIUMCIICHU).

HaubGonee wacro nuHamudeckoe paclpeneieHHe MaMsATH T[PUMEHSIOT B Kiaccax,
UCTIONB3YIONINX B KayecTBE IMOJIEW MACCHBBI, CTPOKH, CTPYKTYphl M UX KoMOWHaImu. B stom
cillydae IOJI€ COJEpPKUT yKa3zaTelb Ha IEPEMEHHYI0 COOTBETCTBYIOLIETO THUIA. YKa3aTelb
MOJIy4aeT CBOE€ 3HAYEHWE TMPHU BBIJACICHUHN TaMSTH TOJ CTPYKTYPY HIaHHBIX, NIJIsi KOTOPOW OH
onpeaeneH. OcBoOOXIEHIE TON MaMATH MPOUCXOIUT IO aJIpecy B yKaszaTele B COOTBETCTBUU C
TUIIOM [IEPEMEHHOM.

[Tpu co3gaHMM KIAcCOB C TUHAMHYECKHMH TOJISIMHA HEOOXOJMMO YYHUTHIBATH OOJIBIIOE
KOJIM4YeCTBO oco0eHHocTel. Tak KOHCTPYKTOP TaKoro Kjiacca 0OOBIYHO OCYIIECTBIISET BbIIETICHHE
y4acTKOB MaMsATH TpeOyemMoro pasmepa MoJA NEepeMeHHBIE, ajJpeca KOTOPhIX MPHCBAMBAIOTCS
COOTBETCTBYIOIIUM yKa3aTeNsIM, U 00eCIieunBaeT KOHTPOJIb HATMYUS JOCTYITHOM MaMSsITH.

JlecTpyKTOp Ki1acca COOTBETCTBEHHO JOJDKCH MPH YHHUUYTOXKEHUH O0OBEKTa OCBOOOXKIATH
pacrpeiesieHHyI0 TPU KOHCTPYHPOBAHUU TaMSTh, TTOCKOJIbKY aBTOMAaTHYECKH JTa MaMsTh HE
0cBOOOXK1aeTCs.

[Ipu »>TOM, ecnum B Kiacce MNPEAYCMOTPEH HEMHUIMATU3UPYIOMIMI KOHCTPYKTOp U B
rnporpaMmMe MO KaKOW-TO TMPUYMHE JIMHAMHUYECKHE IOl MOTYT OBITh HE CO3/IaHbl, TO B
JECTPYKTOPE HYXXHO TMPOBEPATh (HaKT BBIACICHUS TMaMSATH TIOJ TIONA TIPEeXae, YeM ee
0CBOOOXKIaTh, WHAu€ TPU BBHIMOJIHEHWH TNPOTpaMMbl OyAeT CreHepupoBaHa OIIHMOKa
OCBOOOXKICHHS MaMiaTh. Kpome Toro, s WHHUIMAIU3AIUU ToJel O0BEeKTa, CO3JaHHOTO C
MOMOIIbI0 HEWHUIIUATU3UPYIOUIETO KOHCTPYKTOpA, CIEAyeT MNpPeayCMOTpPeTh METOJ Kjacca,
KOTOPBIN BBIACISIT OBl TaMSITh MO TIOJISI TAKOTO 00BEKTA M WHUITHATU3UPOBAI HX.

JlomoHUTENbHBIE TPOOIEMBbl MOTYT BO3HUKHYTHh HpPU HEOOXOIUMOCTH CO3JaHHs KOIHH
0o0BeKTa, HAIPpUMEp MpH Mepeaade 00beKTa B MOANPOrpaMMY B KaueCTBE MapamMeTpa-3HAuCHHsI.
B stom cnyuae s peanuszanuu onepanydyd KOMUPOBAHUS KJIACC C JUHAMUYECKUMH TOJISIMU
MMOMUMO OOBIYHOTO KOHCTPYKTOpA, B KOTOPOM OYAET BBIIEIATHCA MaMATh IMOJ Pa3MEIICHHE

JUHAMHMYECKOTO 1Moy (Hampumep cM. puc. 1.1, @), HomkKeH BKIIOYATh KOMUPYIOIIUI
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KOHCTPYKTOp JJIsi KOPPEKTHOI'O CO3JIaHHsl KONMUHM OO0BeKTa. DTO CBA3aHO C TEeM, 4YTO IpH
UCTIOJIb30BaHUM CTaHJApPTHOTO KOIMHUPYIOMIETO KOHCTPYKTOpa aJApec ITUHAMHUYECKOTO MO
MPOCTO KOMUPYETCs, M TIOCIIE ATOTO MBI MOJydaeM JBa 00BEKTa, MCIIOJIB3YIOIINX OJHU H TE Ke
nuHamudeckue nons (cMm. puc. 1.1, 6). COOTBETCTBEHHO NPH YHHYTOXKEHHH KOMHH OOBEKTa
JECTPYKTOPOM €MHOE JJs JABYX OOBEKTOB JMHAMHUYECKOE I10JI€ OCBOOOXKIAETCS, OCTaBIISSA
OCHOBHOM 00BEKT 0€3 AuHaMuuyeckoro nois (cM. puc. 1.1, 8). Teneps npu 1000M 0OpalieHun K
ATOMY MO0 MBI IOJYYUM CO0OIIeHHE 00 ouInoKe.

OOBEKT / OO6BEKT Komuz
TTone Tlone 00BbeKTa

[ ] [ ]

OOBeEKT /

Puc. 1.1. O0beKT ¢ AMHAMUYECKUM IOJIEM:
a — TocJie KOHCTPYUPOBAHMS; O — TIOCJIE HEKOPPEKTHOTO CO3/JaHuUs KOIIHH;
6 — TIOCJIe YAalleHUsI HEBEPHO CO3/IaHHOM KOIMUU

IIpumep 1.13. PaGota ¢ 06bEKTOM, BKIIOUAIOLIMM JHHAMUYECKOE TIO0JIE.

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

{

public: int *pn; //yka3zaTenb s aapeca TMHAMUYECKOTO OIS
TNum (int n) // MHUTTUATU3UPYIOIIHA KOHCTPYKTOP
{ pn=new int(n); }
TNum (const TNum &Ob7) // KOMUPYIOIIUH KOHCTPYKTOP
{ pn=new int (*Obj.pn) ; }
~TNum () /I nectTpykTOop

{ delete pn; }
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void Print (TNum b)
{ printf("sd ",*b.pn);
void main ()
{
TNum A (1) ;
Print (A) ;

_getch();

}

// mogmporpaMma c napaMmeTpoM 0ObEKTOM

OrnaBaeHue

33



34

1.6 Co3nanue, MHUIMATU3ANHUA W YHHYTOKEHUE TUHAMMYECKUX 00bEKTOB

Kax 6p110 ykazano B pazzaene 1.1, mo mpaBunam sizpika C++ 00BEKTY HEKOTOPOTO Kjacca
IaMATh MOJKET OBIThH BBIJACJICHA CTATHYCCKU — HaA J3Tall€¢ KOMIIWIAIUNW WIN JUHAMHUYCECKH — BO
BpeMs BBITIOJHEHUSI TporpamMmbl. [Ipu OSTOM BBIJIENEHHE W OCBOOOXKICHHE YYaCTKOB

OCYLIECTBJISAETCS [P BBIIIOJHEHUN onepanyii new u delete.

[Ipu BBIIENEHUM MaMATH JUISL OTAEIBHBIX OOBEKTOB HCHOJB3YIOT CIEAYIOIIHE (OPMBI

O6paH_IeHI/IH K OIlCpalvy new:

<Mms yxazarens Ha 00bekT>=new <Mms Kkiacca>;
WIn

<Wms ykazarens Ha 00bekT>=new <Mwms knacca>(<CHucok mapameTpoB>);

Bropyto popMy nprMeHSIOT NpU HAJTMYUKM Y KOHCTPYKTOPA CIHMCKA apaMeTpoB.

Omnepanus delete TpeOyeT yKazaHUs TOJIBKO UIMEHU OObEKTA!

delete <Mwms yka3aTens Ha OOBEKT>;

Hanpuwmep:

Num *a; // 0OBsiBIEHUE yKa3aTelnsl Ha OOBEKT
a=new Num; //BblIeIEHUE MAMATH I10]] HEUHUITUATU3UPOBAHHBIN O0BEKT

delete a; // 0CBOOOXKIECHUE BBIACIICHHON MaMATH

B sToM cnywae kmacc, moJl 0ObEKTHl KOTOPOTO BBIACNSAETCS MaMATh, TOJIKEH COJEP>KaTh
KOHCTPYKTOpP, BBI3bIBAEMBIN 0€3 yKa3aHUS apryMEHTOB, M TPU HAIMYUHU 3alIUIICHHBIX WM
CKPBITHIX TOJIEH — METOJ] MHUITUAIN3AlUA HEBUIMMBIX U3BHE MOJICH.

JIist co3aHusl HHUIMATU3UPOBAHHBIX THHAMUYECKHX 00BEKTOB KJIAcC JOJKEH COACPIKATh

MHHUIHAATU3UPYIOLIUI KOHCTPYKTOP € COOTBETCTBYIOLIMMHU MTapaMeTpaMHu:

Num *b; // 0OBsIBIIEHUE yKa3aTels Ha OOBEKT

b = new Num(5); //BblaereHHE NaMATH MO HHULMATU3UPOBAHHBIA O0BEKT
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[Ipu 0cBOOOXKIEHUY MTaMSTH aBTOMAaTHYECKU Oy/IET BhI3BAH JIECTPYKTOP Kjacca, a MpH ero

OTCYTCTBHM aBTOMAaTHUYECKU OYJET CTEHEPUPOBAH «IIYCTOI» JECTPYKTOP BUAA:

Num: : ~Num () {}

IIpumep 1.14. Mcnonp3oBanue TMHaAMUYECKHX OOBEKTOB CO CTATUUECKUMU MOJISIMHU.

#include <locale.h>
#include <iostream>
#include <iomanip>
using namespace std;
class TVector
{
private: int x,vy,2z;
public:
TVector () {} // HEeMHUIUMATU3UPYIOUIHI KOHCTPYKTOP
TVector (int ax,int ay,int az) // MHHOIUATU3UPYIONIUH KOHCTPYKTOP
{ x=ax;y=ay;z=az; }
~TVector () {} // mectpykrop
vold PrintVec () ;
void SetVec (int ax,int ay,int az) // MHUIUATH3UPYIOIIHUH METO
{ =x=ax;y=ay;z=az; }
i
void TVector::PrintVec ()

{
cout<<"3HaueHMe BekTOpa: "<<setw (D) <Ix" , ";
cout<<setw (5)<<y<<" , "<<setw(5)<<z<<"\n";

}

void main ()

{

setlocale (0, "russian");

TVector *a, *b; // nBayka3zaTens Ha OOBEKTHI Kjacca
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// BBIIETISIEM TIAMSITh MO/ TUHAMHYECKHE 00BEKTHI Ki1acca

a=new TVector (12,34,23); //vHUIHAIU3UPOBAHHBIA OOBEKT
b=new TVector; // HEeMHUITNAIN3UPOBAHHBIA OOBEKT
b->SetVec (10,45, 56) ; // naHunuann3anus o0beKTa

a->PrintVec () ; // BeBOOMT: 12, 34, 23

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

// 0cBOOOXKIaeM MaMSITh, BBIJICIICHHYIO O] IMHAMHUYECKUE OOBEKTHI Kiacca
delete a; // BBI3BIBAET IECTPYKTOP

delete b; // BBI3BIBAET IECTPYKTOP

system ("pause") ;

[Tpu paboTe ¢ AMHAMHYECKAMHU OOBEKTAMH CIEAYET MIOMHUTH, YTO NPUCBAUBAHUE OOHO20
00veKma Opy2oMy ¢ HOMOWDBIO YyKazamenel C800Umcs K KONUpo8anuro aopeca:. TIOCIe
BBHITIOJTHEHHSI OTepalliy MEepPBBI yKa3zaTelb COJEPKUT TOT K€ ajapec, uTo M BTopoil. Ctapoe
3HA4YCHHE B TIEPBOM yKa3aTese CTHUPASTCs, U, €CIIH OH COJEPIKANI aJpec HEKOTOPOro 00BEKTa, TO
NaMsTh, BBIJICIICHHAs paHee MOJ 3TOT 0OBEKT, OCTAaeTCsl 3aHATON M Oosiee HepocTynHOM. Takast
omuOKa TIOJyYHMja Ha3BaHHE «yTedyka MmaMaTth». K omuOke Takke TNPUBEICT IOMBITKA
O0CBOOO/JUTh TAMSTh MO OOOMM YyKa3aTelsiM, TaK KaK OIMH M TOT >K€ Yy4YacTOK MaMSTH,
BBIJICJICHHBIN I10J] 00BEKT, OCBOOOXKIAETCS ABaKAbl. Bo M30ekaHue 3TUX OIMIMOOK HEOOXOIUMO
VUUTHIBATh ¥ KOHTPOJIHPOBATH MMOAO0HBIC CUTYAIUH.

Ha ximacc, MCmosib3yeMbli Ui CO3JIaHUS TUHAMHUYECKHX OOBEKTOB, MOXXHO BO3JIOXKHTH
3aJauy yIpaBlIeHUs NaMAThIO, €CIIH MEePEOoIpeIeTUTh onepaluu new u delete. OcobeHHO 3TO
MOJIE3HO JUISI KJIACCOB, KOTOPBIC SBIISIFOTCS 0a30BBIMH JIJII MHOTOYHCIICHHBIX TPOW3BOIHBIX
KJIACCOB.

KpoMe 3TOro B KOHCTPYKTOpPE WJIM METOJZIC, BBITIOJNHSIONIEM pPAaclpe/elicHHe MaMsTH,
ClieqyeT TPeayCMOTPeTh KOHTpoib ee¢ Hanmuuus. [Ipu oOHapyKeHHWHM HEIOCTaTKa MaMsITH

HCO6XOI[I/IMO KOPPCKTHO BBIATH U3 CO3aaBHICTOCS ITOJIOXKCHUA.

OrnaBaeHue
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1.7 /uHaMu4YecKHe MACCHUBbI 00bEKTOB M MACCHBBI YKa3aTeJieil Ha 00beKThI

[To TpeOoBanuio pemaeMol 3aqadyd U3 JHHAMHYECKUX OOBEKTOB MOTYT CO3/1aBaThCS
MaCCHBBI. DTO MOXKHO CJIeNIaTh TPEMsI CIIOCOOaMH:
?;COS)I&TB )]I/IHaMI/I'-IeCKI/Iﬁ MacChB OOBEKTOB — IIaMATh 110 HETO BBIACIAOT OJHUM

HENpephIBHBIM ()parMeHTOM paBHBIM 00BEMY BceX 00BEKTOB MaccuBa (puc. 1.2, a), Harpumep:

B mas[] = new B[n];

$5c0o31aTh CTATHUECKHUI MACCHB yKazaTesel Ha OOBbEKThl U 3aMEM TUHAMUYECKH BBIJCIUTD

MaMATh MO JIEMEHTHI (puc. 1.2, 6), Harpumep:

B *mas[n]; // mamsaTh Moa MacCHB yKa3aTeliel BBIJCIICHa CTATUYECKH

for (i=0; i<n; 1i++4+) mas[i]=new B; // BbluelcHHUE IAMITH 110 OOBEKTHI

:1%9003,Z[aTB ,I[I/IHaMI/I‘leCKI/Iﬁ MaCCUB yKa3aTeneﬁ N 3aTCM TaKXKC NHHAMHWYCCKH BBbIJCIHNTD

naMsATh MOJ 3JIeMEHTHI (puc. 1.2, 8), Hanpumep:

B **mas=new B *[n]; //mamsATh ojJ MacCHB yKa3aTejiei BbIJEICHA TUHAMHYECKH

for (i=0; i<n; 1i++) mas[i]=new B; // BblaejJeHHUE IAMSITH I10J OOBEKTHI

T

p
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Puc. 1.2. Tpu criocoba opranuzannu JMHAMUYECKUX MACCUBOB OOBEKTOB (CEPBIM BbIIEIEHBI
AJIEMEHTHI CTPYKTYPHI, pa3MelIeHHbIE B THHAMHYECKON TTaMsITH):
a — TMHAMHYECKUI MacCHB O0OBEKTOB; 6 — CTATHYECKUI MAacCHB yKa3aTelel Ha JMHAMHYECKU
pa3meniaemMble 0ObEKThI; 6 — IMHAMHUECKUI MacCUB yKazaTeslel Ha JMHAMUYECKU
pa3menaeMble 00bEKTHI

OcB0O0OOX1aTh BBIJICIICHHYIO MTAMSTh HY)KHO MaK, KaK OHA Oblia 8bl0eleHa:

OrnaBaeHue
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17 OIHHUM Q)parMeHTOM — JId JMHAMHU4YCCKOIo MaCCruBa 00BEKTOB:

delete[] mas;

17 IO3JIEMCHTHO — JJIsI MaCCHUuBa yKa3aTenel71 Ha 0OBEKTHI:

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

:13; OJHUM q)paFMeHTOM, €CJIM ITIaMATHh I10J] MaCCHB YKaSaTCHeﬁ BbIACIIATIACh JUHAMUWYCCKU

delete [] mas;

Pasznuuua Mexay CTaTMYECKUMU M AVMHAMUYECKUMH, WHULUAIU3UPOBAHHBIMU U
HEUHUIMATM3UPOBAHHBIMU OOBEKTAMHM M MacCMBaMU U3 HHUX CYLIECTBEHHO BIUSIOT Ha
CHHTaKCUC MX OIHMCAHUS U HA pabOTy C HUMH, TIO3TOMY 3TH Pa3IM4Usl Ba)KHO XOPOIIO TOHUMATh.

IIpumep 1.15. Omnpepenum kiacc Point, BKIIOYalOMMA JABa  CKPBITBIX  IMOJA,
VHULAAIU3UPYIOIUNA 1 HEMHULMAIU3UPYIOIUNA KOHCTPYKTOPBI, MHULUAIU3UPYIOIUNA METO U

METO/I BBIBOJIA COJICPKUMOTO TIOJICH Ha SKpPaH:

#include <iostream>
class Point
{
private: int x,y;
public: Point () {}
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 Temneph co3aaMM O0BEKTHI 1 MACCUBBI OOBEKTOB PA3TUYHBIX THIIOB.
1. Cmamuueckue u ounamuyeckue 00veKmeol.

A. Heunuyuanuzupoeanuwiti cmamuyeckuii 06vexm (cMm. puc. 1.3, a):

Point a; // 0OBsIBIIEHNE 00BEKTA
a.SetPoint (5,10); // uHuLUaIM3aLMs HOIEH
a.Print(); // BBIBOJ] COIEP’KUMOTO TIOJIEH Ha 3KpaH

OrnaBaeHue
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HOCKOHBKy O0BEKT — CTAaTHMYECKUN HaMsITh CIICOHUaJIbHO BBIJICIATH H OCBO60)K)IaTB HE

HaJ0, 9Ta OoIiCpanus 6y,I[eT BBIINNOJTHCHA aBTOMATHYCCKH.

Puc. 1.3. Pe3ynbTaTe! oneparuii 00bBICHHUS CTATUYECKHUX (@—0) M TMHAMHYECKHUX (6—2)
O0OBEKTOB:

@ — CTaTHYECKUI HEMHUIIMATM3UPOBAHHBIA 00BEKT; 6 — CTATUYECKUN MHULIMAIN3UPOBAHHBIN
00BEKT; 6 — yKa3aTenb Ha HECO3aHHBI JMHAMUYECKUH 00BEKT; ¢ — yKa3aTelb Ha
JUHAMHYECKUN WHUIMATN3UPOBAHHBIA OOBEKT

b. Unuyuanuzuposannwiti cmamuyeckuti o6vexm (cM. puc. 1.3, 6):

Point b (2,3); // co3manue o0OBeEKTA
b.Print () ; // BBIBOJT COIEPKUMOTO TIOJICH Ha SKpaH

OObeKT cpa3y co3aaeTcsi MHUIMATU3UPOBAHHBIM, TPOOJIEM C TAMATHIO TaKXkKe HET.

B. Heunuyuanusupogannwiii ounamuyeckuii oovexm (cMm. puc. 1.3, 8):

Point *e; // 0OBsIBIIEHNE HEMHUIIMATM3UPOBAHHOTO yKa3aTels Ha O0BEKT
e=new Point (3, 4); // BelAeiaeHHE NaMATH U HHULIAAINU3ALU [T0JIEH
e->Print () ; // BBIBOJT COIEPKUMOTO TIOJICH Ha SKpaH

delete e; /! 0CBOOOKIEHHE TTAMSITH

HOZ[ 00BEKT HCO6XOIII/IMO OTACJIBHO BBIACIWUTL NaMATb, COOTBETCTBECHHO €€ CICAYCT U

OCBOOOINTE.

I'. Mnuyuanuzuposannwiti ounamuueckuii oovekm (cM. puc. 1.3, 2):

Point *j=new Point (3,4); /* oObaBieHHE yKa3aTels HA OOBEKT,
BBIIEJIEHNE IAMITH ¥ MHULIMAIN3aLK [T0JIeH oObeKkTa */

j->Print () ; // BBIBOJIT COIEPKUMOTO TIOJICH Ha SKpaH

delete j; // 0CBOOOXKICHHE MTaAMSITH

OOpaboTka WHUIMAIM3HUPOBAHHOTO OOBEKTa HUYEM HE OTIUYaeTCs OT 00paboTKu
HCHHUIIUAJTIU3UPOBAHHOT'O O6T)€KTa, MpoCTO oOncpanunu 00BsABIICHNS yYKa3aTeiisd, BBIACICHUA

naMsATH U HHUIIHAJIU3alln MoJie 00beKTa COBMCIICHBI B OJJTHOM OII€paTOpC.

OrnaBaeHue
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2. Cmamuueckue u OuHamuyecKue maccuebl 00beKmoe.

A. Heunuyuanusuposanuwiti cmamuyeckuti maccus oo6vekmos (cMm. puc. 1.4, a):

Point c[4]; // 0OBSIBIIEHNE MacCUBa OOHLEKTOB

for (int 1=0;i<4;i++)

{
c[i].SetPoint (i*1i,1i-5); // vHuuMamnu3anus mMoJei
c[1].Print(); // BBIBOA COAEPKUMOTO TOJICH HA dKpaH

HOCKOHBKy MAacCHUB OOBSIBIIICTCS HCUMHUIUAJTIU3UPOBAHHBIM, €TI0 OOBEKTHI MPUXOOUTCA

HHULUAJIU3UPOBATH, ITOCJIIC YE€TO COACPIKHUMOC IIOJICHE MOXKHO BBIBOAUTD. Hp06neM C NMaMATBHIO

HCT.

m S

PEAFAKY
Il

Lelpl »l
I?I?I?I?I?I?I/// / \p

5

N

Puc. 1.4. Pe3ynbTathl BHIIOJIHEHUS ONEpaIi OObSIBICHNS MACCUBOB OOBEKTOB:
@ — HeMHULIMAIU3UPOBAHHBIA CTATUYECKUN MacCUB OOBEKTOB; O — MHUIMATM3UPOBAHHBIN
CTaTUYECKUN MacCuB OOBEKTOB; 8 — HEMHUIIMAIM3UPOBAHHBIN JUHAMUYECKUN MacCUB OOBEKTOB;

2 — HEeMHULIMAJIU3UPOBAHHBIN CTaTUYECKUM MAacCUB yKa3zaTenael Ha 0OBbEKTHI

b. Unuyuanuzuposannwviti cmamuueckuii maccug oovexkmos (cMm. puc. 1.4, 6):

Point d[2]= {Point (2,4),Point (4,5) }; /* co3manue MmaccuBa
00BEKTOB M MHULIMATIA3AINAS UX TTOJEH */
for (i=0;1<2;1i++) d[i].Print () ;// BBIBOJ COMEPKMUMOTO TOJIEH Ha IKpaH

Maccun CO3aaCTCs MHUIUAIIU3UPOBAHHBIM, COACPIKUMOC MoJieit MOXKHO Cpa3y BbIBOOUWTD.

[IpoGnem ¢ maMATbIO HET.

B. Heunuyuanuzuposannulii ounamudeckuti maccus obvekmos (puc. 1.4, 8):

Point *m=new Point[3];
for (i=0;1<3;1++)
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m[i].SetPoint (i, i+1);
m[i].Print () ;
}
delete [] m;
[TamsATh 1OJ JIMHAMUYECKUH MACCHUB BBIICISIETCS OJHUM KYCKOM, CIIEOBAaTEIbHO U

0CBOOO0XKIaTh €€ HAJ0 TAKXKE.

I'. Heunuyuanuzuposanuwliii cmamudeckuii maccue ykazamernei Ha oovekmul (puc. 1.4, 2):

Point *s[3]:;
for (1i=0;1<3;i++)
{
s[i]=new Point (i,i+1);
s[i]->Print ();
}
for (1i=0;1<3;1++) delete s[i];
B nmanHOM ciydae caM MaccuB yKaszaTelnell — CTaTU4YecKui, T.e. MaMATh IOJ HEro
3aKka3plBaTh HE Hamo. [[aMATh cienyeT BBIACTUTH MO KaKIbli U3 0OBEKTOB, a B 3aBEPIICHUH
paboTHI BEICTICHHYIO NMaMATh HEOOXOIUMO OCBOOO/IUTS.

. Hnuyuanusuposannwiii cmamuyeckutl maccus ykazamenet Ha oovekmul (puc. 1.4, 0):

Point *g[]={new Point(2,7),new Point(l,5),new Point(4,2)};

for (1i=0;1<3;i++)

{

gli]l->Print (),

}

for (i=0;1<3;i++) delete gli];

B sTOoM ciydae mamsTh MOJ OOBEKTHI TAaKKe BBIJACISACTCS AMHAMHYECKH, a MX ajpeca
3aHOCATCSl B CTAaTHUECKUI MaccuB ykazartened. OCBOOOXIEHUE NaMATH BBITIONHACTCS B LIUKJIIE
OTAEIbHBIMU KYCKaMH TaK, KaK OHa BbIJIEJIAJIACh.

IIpumep 1.16. OGpaboTKa MacCUBOB INHAMHYECKUX OOBEKTOB.

PaccmoTpuMm mporpammy, CO3JAIOLIYI0 MacCUB M3 MATH JUHAMHUYECKUX OOBEKTOB,

JOCTYITHBIX Y€pe3 MAcCHB yKaszaTelied Ha 3TH OOBEKThl, U MACCHB U3 TpPEX JAMHAMHYECKUX

00BEKTOB, TOCTYIHBIX Uepe3 yKa3aTellb Ha MepBbIil 00bEKT MACCHBA.

#include <locale.h>
#include <string.h>
#include <iostream>

using namespace std;
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class sstr

{

private: char str[40];
public: int x,y;
void print (void)

{

cout<<"Comepxumoe noJjem : "<< endl;

cout<<x= "<<x<" y= "<<y<<" str= "<<str<<endl;

}
sstr () {} // HEeMHUIMATU3UPYIOMIUNA KOHCTPYKTOP
sstr(int vx,int vy,char *vs="Crpoka no yMmoJjiuaHuio")
{ setstr (vx,vy,vs); }
~sstr () {} // nectpykrop
void setstr (int ax,int ay,char *vs); /* uHMIHAIU3AIUS
noJieit oobpexTa */
i
void sstr::setstr(int ax,int ay,char *vs)
{
if (strlen(vs)>=40)
{ strncpy(str,vs,40); str[40]1="\0"; }
else strcpy(str,vs);
X=ax; y=ay;
}
void main ()
{
setlocale (0, "russian");

sstr *al[5], //MaccuB yka3arenael Ha ISATh JUHAMUYCCKAX 00BEKTOB

*c; // ykazarenh Ha MacCUB JUHAMHUYECKUX OOHEKTOB
int i,3;
char *vs="Crpoka"; //BBIIETTUTH IAMSATh U MHUIIUATU3UPOBATH OOBEKT

for (int 1=0;1i<5;1++) //co3maTe MaccUB IUHAMHYECKHUX OOBEKTOB
alil=new sstr(10+i,10+2*1i,"aaaa"+1i);
cout<<" MaccuB obmwekTOB a"<<endl;

for (i=0;1<5;1++) // BBIBECTH comepKUMOE TI0JIel 0OBEKTOB

OrnaBaeHue
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cout<<"omemeHT "<< i+1;
alil->print () ;

}

for (i=0;1<5;i++) delete ali]; // 0CBOOOINUTH MAMSATE
c=new sstr[3]; // BBIIETTUTH AMSTh TIOJ TPU JUHAMUYECKUX 00BEKTa
for (1=0;1<3;1i++4) /| M'HULMAIM3UPOBATH MOJIA AMHAMHUYECKUX OOBEKTOB

(c+1i) ->setstr (1541, 12+i*2,vs+1) ;
cout<<" Maccupr obbekTOB C"<<Lendl;
for (i=0;1<3;1i++) // BBIBECTH COIEPKUMOE IOJCH 0OOBEKTOB
{

cout<<"3yemeHT "< i+1;

(c+i)->print () ;
}
delete []c; // 0ocBOOOIUTH MAMSThH

system ("pause") ;
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Bonpocel 111 caMOKOHTPOJISA

1. Yro Takoe kiacc B C++? Kak BBINOTHUTH ONMKMCAHKUE Kiacca?

OtBer.

2. Kakue cymiecTByIoT criocoObl OrpaHHUYEHUs JOCTyTa K KoMrnoHeHTaM kinacca? Kak u rae
OHM HUCHONB3YIOTCA? UeM OTIuYaeTcs ONHCAaHWE KOMIOHEHTHBIX (YHKIUH BHYTPH U BHE
orpenaeneHus knacca’?

OtBer.

3. ChopmynupyiiTe 0COOEHHOCTH KOHCTPYKTOPOB M JIeCTPYKTOpoB KiaccoB C++. Urto
Takoe HEWHUIMATU3UPYIOMIUNA KOHCTPYKTOp M 4Ye€M OH OTJIMYaeTcss OT KOHCTPYKTOpa 0e3
napametpoB? Korma wucmonp3oBaHHE KOHCTPYKTOpPA, BBI3BIBAEMOrOo 0€3  apryMEHTOB,
HeoOxoaumo?

OtBer.

4. Yro Takoe KOMUPYIOIIUKA KOHCTpYKTOp? HaszoBuTe ciydan, KOTja HCIOJIb30BAHUE
TaKOro KOHCTPYKTOpa 0053aTeIbHO.

OtBer.

5. Kakue cno’KHOCTH BO3HUKAIOT MPHU padoTe C TMHAMUYECKUMH 00beKTaMu?

OT1BeT.

OrnaBaeHue
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2 TlocTpoeHnue uepapxuu KJIaccoB

2.1 HacaenoBanue

Hacneoosanuem Ha3bIBAlOT KOHCTPYHPOBAHUE HOBBIX 00J€€ CIIOKHBIX HPOUIBOOHBIX
KJIacCOB (KJIAaCCOB-TIOTOMKOB) W3 Y€ HMMEIOUINXCS 0a306biX KIAcCOB (KIACCOB-POIUTENCH)
MOCPEICTBOM J00aBIICHUS TIOJIEH W METOJMOB. JTO — 3(P(PEKTHBHOE CPEACTBO PACHTUPECHHS
(YHKIIMOHAJIBHBIX BO3MOXKHOCTEH CYIIECTBYIOIIUX KJIACCOB 0€3 MX MEepEenporpaMMHUpPOBAHHS H
IIOBTOPHON KOMITWISAILIUK CYIIECTBYIOLIUX IIPOIPAMM.

[To ompeneneHnio KOMIIOHEHTAMH TTPOU3BOIHOTO KJIACCA SBIISIOTCS:

% KommoHeHThl 6a30BOro Kjiacca, 3a HCKIIOYEHMEM KOHCTPYKTOpa, AECTPYKTOpa U
KOMITOHEHTHON (YHKIIUH, TEPEOTPESIAIONe ONepaluio «IpucBauBanus» (=) (cM. pazaen
5.4);

3% KOMITOHEHTBI, T0OABIAEMEIE B TeJIe MPOU3BOIHOTO KIacca.

B (}yHKIMOHAIEHOM CMBICTIE TPOM3BOIHBIC KIIACCHI SBISIOTCS OoJiee MOIIHBIMH TI0
OTHOIIIEHUIO K 0a30BBIM KJIaccaM, TaK Kak, BKJIOYas TOJS U METOJbI 0a30BOTO Kiacca, OHU
001a1atoT erIe U CBOMMH KOMITOHCHTaMHU.

OrpaHndeHre J0OCTynma K TOMSIM W (QYHKOHUAM 0a30BOTO Kiacca TPH HACIECTOBAHUU

OCYHICCTBIIACTCA C IOMOIIBIO CIICHHNAJIbHBIX oanaTeneﬁ, OIIpCACIAIOINX BU HACIICAOBAHUA:

class <Mms npou3sBOAHOIO Kiacca >:

<Bup HacnenoBanus><Wms 6a3oBoro kinacca>{<Temo kiacca>};

rOe BHUJ HACJIENOBAaHUS OIPENEISIETCs KIIIOYEBBIMU CIOBaMHU: private, protected,
public.

Bunumocts noneii u GyHKIU 6a30BOr0 KJiacca U3 MPOU3BOTHOTO OIMPENEsIeTCsS CeKIHEH,

B KOTOPOW HaxXOJUTCS OOBsIBICHHE KOMIIOHEHTA U BUJIOM HaclieloBaHus (cM. Tabi. 2.1).
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Tabauna 2.1. BuagnMocTh KOMIIOHEHTOB 0a30BOr0 KJacca B IPOM3BOIHOM

Bun OObsiBIICHHE KOMIIOHEHTOB B | BHIMMOCTh KOMIIOHEHTOB B
HaCJIe0BaHHs 0a30BOM Kilacce [IPOM3BOIHOM KJIacce
private HE JOCTYITHBI
private protected private
public private
private HE JOCTYITHBI
protected protected protected
public protected
private HE JOCTYITHBI
public protected protected
public public

Ecmu BUJ HACJCIOBAHUA SBHO HC YKasaH, TO MO YMOJYaHUIO IMPUHHUMACTCA private.

OpHako XOpOIMKA CTUIb NPOTrPaAMMUPOBAHUS TpeOyeT,

HacCJacJo0BaHUA ObLI 3alaH sIBHO.

CornacHo Tabmuie 2.1 camblM TPOCTHIM SIBIISIETCS HAcleqoBaHuWE BHuaa public

(obmenocTynHoe), OJHAKO MPU €ro MPUMEHEHHH CIIEAYeT MOMHHTb, YTO CKPBITbIE B CEKIIMU

private KOMIIOHEHTHI

COTTBETCTBEHHO JJIsi OOpAIIEHUS K CKPBITBIM IMOJISIM 0a30BOr0 KJIacca JIOJDKHBI UCIIOIh30BATHCSA

0a30BOro Kiacca B MMpONU3BOAHOM BCC PpAaBHO HCAOCTYIIHBI.

METO/bI OOIIEIOCTYITHOM MITH 3aIUINCHHBIX CEKIIUNA 0a30BOT0 KJ1acca, HalpuMep:

class A
{
int x;

public:

void set a(int ax) {x=ax;}

print a() {cout<<x;}

i
class B:public A
{
int vy;
public:

void set b (int

{

set_a(ax);

b=bx;
}
print b ()

ax,int bx)
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print_a(); //OCTyn K CKpBITOMY IMOJIO X

cout<<y;

KoHcTpyKTOpPBI M 1eCTPYKTOPHI NMPOM3BOAHBIX KjaccoB. Kak yxe ymomMuHanoch
panbiie B C++ koncmpykmopbl u 0eCmpykmopuvl 6a306020 K1acca 6 NPOu3600HbIX KIACCAX He
Hacneoyiomes. OpHako eciau 0a30BbI KiIacc CONEPKUT XOTA Obl OJMH KOHCTPYKTOp U
JIECTPYKTOP, TO MPOW3BOAHBIA KIIACC TaKXKe JTOJHKEH BKIIIOYATh COOCTBEHHBIE KOHCTPYKTOP H
nectpykrop. Ilpu sTom C++ moanep)kuBaeT onpeseieHHbIe MpaBHia B3aUMOACHCTBUS MEXKIY
TUMHU KOMIIOHEHTaMH 0a30BbIX U MPOU3BOJHBIX KIIACCOB.

ITpu coznaHum 0OBEKTOB MPOM3BOAHOIO Kiacca MPEAyCMOTPEH agmoMamuyecKuil 6bi308
KOHCMpYyKmopa 64306020 Kiacca A MHALHAIH3aIUK ero mosieil. OqHaKko ciieayeT MOMHUTB,
YTO MO0 YMOJYAHHIO OCYILIECTBIISIETCS BHI30B KOHCTPYKTOpa 0a30BOTO Kilacca Oe3 napamempos.
Ecnu Takoil KOHCTPYKTOp B 6a30BOM KJIacce OTCYTCTBYET, TO KOMIIMJISTOP BBIAET COOOIIECHHE

00 ommbOke error C2512.

[TockonbKy SIBHBIM BBI30B KOHCTPYKTOpa 0a30BOro Kjacca B NpOrpaMMe HEBO3MOXKEH,
4TOOBI MepeaTh 3TOMY KOHCTPYKTOPY apryMEHTHI JUIsl MHUIMAIN3alM1 MoJieii 6a30Boro Kiacca,
CIIENIyET:

3% N06aBUTH COOTBETCTBYIOIIME MAPAMETPHl K COOCTBEHHBIM TApaMeTpaM KOHCTPYKTOpa

IMPOMU3BOAHOTIO KJI1accCa,

3% BEI3BaTH KOHCTPYKTOp 0a30BOr0 KIacca 6 chucKe UHUYUAIU3ayul KOHCTPYKTOpa

IMPONU3BOAHOTO KJIaCCa, IepeaaB €My COOTBCTCTBYIOIIUC APT'YMCHTEIL.

class A

{
int x;
public:

A(int ax) :x(ax){} // xoHCTpyKTOp 6a30BOTO Kiacca
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public:

B(int ax,int ay) :A(ax),y(ay) {} // KOHCTpYKTOp IPOU3BOJIHOTO KJIacca

[Ipu »TOoM coOmtogaeTCsi CTPOTUM TMOPSAOK KOHCTPYMpOBAHUSL TMOJedl 0a30BOro u
MIPOM3BOHOTO KJIACCOB: HE 3aBUCHUMO OT TMOPSIKA YKa3aHUS B CIMCKE WHUIMAIW3AIMN CHadaja
BBI3bIBAETCSI KOHCTPYKTOP 0a30BOro Kjacca, a 3aTeM — KOHCTPYKTOPBI MOJIeH, OObSIBICHHBIX B

IMPONU3BOAHOM KJIaCCEC.

IIpumep 2.1. ITopsaok paboTs! KOHCTPYKTOPOB 0A30BOTO U MPOU3BOTHOTO KJIACCOB.

#include <iostream>
using namespace std;
class A
{
public: int a;
A(int v):a(v){}
void printa () { cout<<a<<endl; }
i
class B: public A
{
public: int b;
B(int wva,int vb) :A(va) ,b(vb) ({}
void printb (void) { cout<<a<<" "<<b<<endl; }
i
class C: public B
{
public: int c;
C(int wva,int vb,int vc) :B(va,vb),c(ve) {}
void printc (void)
{ cout<<a<<" "<<b<<" "<<c<<endl; }
i
void main ()
{
A aa(l0); // BBI3BIBAETCSI KOHCTPYKTOP Kilacca A

B bb(10,100); //BbI3bIBaeTCS KOHCTPYKTOpP Kilacca A, a 3atem — B

OrnaBaeHue



49

C cc(10,100,1000) ; // BBI3BIBAIOTCS KOHCTPYKTOPHI Ki1accoB A, B u C
aa.printa(); bb.printb () ; cc.printc();

system ("pause") ;

JlecTpyKkTOpsl (OMHCAHHBIE B TMPOTrpaMMe WM CO3JaHHbIE aBTOMATHUYECKH) OyayT
BBI3BIBATHCS B MOPSIIKE, 0OPATHOM MOPSIKY BBI30Ba KOHCTPYKTOPOB.

IIpumep 2.2. [IpoekTrpoBaHe KJIaCCOB C HCIOIb30BaHUEM HacjenoBaHus (knaccel Llemoe
9uCIIo ¥ BelecTBeHHOE YHCIIO).

ITycte Tpebyercsi paszpaboTaTh Kiacchl Ais peanuzanuu oObekToB llemoe umcno wu
BemectBennoe uncno. O6bekt Llenoe yucno A0KeH XpaHUTh JUIMHHOE LEN0oe B JIECATUYHON
3alUMCu U YMCTHb BBIBOAWUTH €TI0 3HAUCHHUC. O6'I)GKT BGHIGCTBGHHOC YUCJIO OOJDKCH XPAaHUTh
BEIIECTBEHHOE YUCIIO, 3aJaBacMoe B Brue ccccc .dddddd, u ero CMMBOIBHOE IIPEACTABICHUE.
OH Takke JOJIKEH YMETh BBIBOJIUTh CBOE 3HAUEHHUE HA SKPaH.

Jlnst 000uxX 0OBEKTOB HEOOXOIMUMO TMPETyCMOTPETh BO3MOXKHOCTh WHUIMATH3AINN KaK B
MOMEHT OOBSBICHHS MEPEeMEHHOM, Tak W B Ipolecce (QYHKIMOHUpoBaHUS. I[loCKONbKY
BEILIECTBEHHOE YMCJIO BKJIKOYAET JJIMHHOE LEJ0€ KaK LIy YacTh, KJIACC I €ro pean3aiuu

MOKHO HACJICAOBATh OT KJIaCcCa, pCaJIM3yrOLICro JJIMHHOC [ICJIOC YNCIIO (pI/IC 21)

Tlong Treal
dlong num dlong drob
*
Tlong() char *real
~Tlong() Treal()
setnum(), ~Treal
print() setnumw()
printr()

Puc. 2.1. HacienoBanue KiaccoB

#include <locale.h>

#include <stdlib.h>

#include <iostream>

#include <string.h>

using namespace std;

typedef unsigned 1long dlong;

class Tlong // Knacc Llenoe uucio

{
public:
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dlong num; // aucII0oBOE MOJIe Kiacca

Tlong () {} // HEMHUIAIN3UPYIOMIUNA KOHCTPYKTOP
Tlong (dlong an) :num(an) {} / KOHCTPYKTOP

~Tlong () {} // necTpyKTOp

void print (void) // BBIBOJ 3HAUEHUS OIS

{ cout<«" Ienoe umciyo : "<<num<<endl; }

void setnum(dlong an) // MHUIHMAIM3ALMH OIS

{ num=an; }

class Treal: public Tlong // Knacc BemecTBeHHOE YHCIIO
{
public:

dlong drob; // npoOHast yacTh yucia

char *real; // 3aIiCh BEIIECTBEHHOI'O YMCIIa

Treal () {} // HeMHUITHAIM3UP YOI KOHCTPYKTOP

}s

Treal (char *st) :Tlong () // MHUMUATH3UPYIOMHA KOHCTPYKTOP
{ setnumv (st); 1}

~Treal () /I mecTpykTOp

{ delete real; '}

void printr(); //BbIBOA BEIIECTBEHHOrO YKCIIA

void setnumv (char * st); // uHummamu3amus IIOJIEH Ki1acca

void Treal::setnumv (char * st)

{

}

int l=strlen(st); char *ptr;
real=new char[1l+1]; strcpy(real,st);
ptr=strchr (real,'.'); *ptr='\0"';

drob=dlong (atol (ptr+1));
num=dlong (atol (real)):;

*ptr="'.";

void Treal::printr ()

{

cout<<"BemecTBeHHOe uMcio: "<<real<<endl;
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cout<<"llemas uvactb: "; print();
cout<<"IlpobHasa yYacTb: "<<drob<<endl;
}

volid main ()
{

setlocale (0, "russian");

Treal a("456789.1234321"), // 00OBEKT MPOU3BOIHOTO Ki1acca
*pa=new Treal ("456789.1234321"), //yka3aTenb
mask[3]= // MHUIUATU3UPOBAHHBIN MaCCUB OOBEKTOB

{Treal ("1748.5932"),
Treal ("4567.34321"),
Treal ("18689.9421") };

a.printr();

pa->printr () ; delete pa;

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

{

cout<<"3dsymeMeHT MaccmBa "<<(1+1)<<": "<<endl;
mask[i] .printr();

}

system ("pause") ;
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anaB.ne}me BHIMMOCTbI0 KOHIIOHEHTOB 0a30BOro KJjacca B IPOU3BOAHOM.

[Tpon3BOIHBIN KITACC MOXKET MOIYYUTh JOCTYN K KOMIIOHEHTaM ceKInii protected u public

0a30BOro Kiacca Jake IMpH CaMOM JKECTKOM BHJE HacienoBanus private. ms sTtoro

UCHONB3YIOT kBanmupukatop goctyna <Hms knacca>:<Mwms komnonenta>. Ksamuduxarop

CJICOAYyCT NOMCCTUTL B Ty K€ CCKIHIO, B KOTOpOﬁ HCO6XO,Z[I/IMLII>'I KOMIIOHCHT OBLI OIKCaH B

0a30BOM KJIacce.

IIpumep 2.3. IlosydyeHne MNPOM3BOJHBIM KJIACCOM JOCTyHa K 3allUIIEHHBIM U

O6H.[CI[OCTy1'IHLIM KOMITOHEHTaM 0a30BOro Kjacca IIPpU HACJICJOBAHUU private.

#include <iostream>
using namespace std;

class A
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private: int x;
protected: int vy;
public: int z;

void print (void)

{

cout<<"x = "<<x<<Kendl;
cout<<"y = "<<y<<endl;
cout<<"z = "<<z<<endl;

}
A() {x=20; y=30; z=50;}
b

class B: private A  //Bce KOMIOHEHTHI Kjlacca A He JOCTYIHBI B Kiacce B

{
protected: A::y; /*3amumeHHOE MoJIe Kiacca A,
0OBsIBIIIETCS TOCTYITHBIM B Ki1acce B */
public: A::z; /* oOmee moie Kimacca A,

O0OBSBIISIETCS TOCTYITHBIM B Ki1acce B */
B():A(){}
void print (void)
{
cout<<"y = "<<y<<endl;

cout<<"z = "<<z<<endl;

Y

volid main ()

{
A aa; //co3manue obbekTa 6a30BOrO Kiacca
B bb; //co3manue o0BEKTa MPOU3BOJHOTO Kiacca
aa.print () ; // BeBOAMT: X =20 y =30 z=50
bb.print () ; // BeiBOUT: 'y =30 z =50

system ("pause") ;
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2.2 MHuoxecTBEHHOE HACJIEI0BAHUE

SI3pik  C++ mo3Boiser OCYHICCTBJIATL HACICAOBAHUC HC TOJBKO OT OJHOI0, HO H
OOAHOBPEMCHHO OT HCCKOJBKHX KJIACCOB. Takoe HACJI€AOBAaHUEC IIOJIYYHMJIO HAa3BaHUEC
Mmuoocecmeennoco. Omnmcanue IMPOU3BOJHOIo KJjlacCa IIpHM MHOXCCTBCHHOM HACJICJOBAaHUU

BBITJIAAUT CICAYHOIIUM 06pa30M:

class <Mms npou3BOAHOTO Kilacca™:

<Bun HacienoBanus><IMs 6a3oBoro kiacca 1>,

<Bwun naciegoBanus><lmsa 0a30Boro kjacca 2>,

<Bwup HacnenoBanus><Mms 6a3oBoro kimacca n> {...};

Bun HacnenoBaHMsl, Kak U B ClIyyae IPOCTOIO HACJIEI0BaHUs, ONPEAEIAET PEKUM JOCTyIa
K KOMIIOHEHTaM COOTBETCTBYIOIIEro 6a30Boro kiacca. Ecim KOHCTPYKTOPHI 6a30BBIX KJIACCOB HE
HUMEIOT apryMEHTOB, TO MPOU3BOAHBIN KJacc MOXET He UMETh KOHCTpykTopa. [Ipu Hanmuuuu y
KOHCTPYKTOPOB 0a30BOT0 Kjacca apryMEeHTOB MPOU3BOAHBIN Kiacc 00s3aH UMETh KOHCTPYKTOP

CO CITMCKOM MHHUIHAJIM3AalWH CICAYIOIETO BUAA:

<HMs KOHCTPYKTOpa MPOU3BOAHOTO Kinacca>(<CHUCOK apryMEHTOB>):
<Hwms koHCTpYKTOpa 6azoBoro kiacca 1>(<Crnucok apryMeHToB 1>),
<Hms koHCTpyKTOpa 6a3oBoro kiacca n>(<CHnucok apryMeHTOB n>)

{<Teno KOHCTpYKTOpa MPOU3BOAHOTO Kilacca™}

ITocnenoBaTrenbHOCT, AKTUBU3ALMKM KOHCTPYKTOPOB Takas k€, Kak W s ciydas
€IMHCTBEHHOro 0a30BOr0 Kjacca: CHadajga aKTUBU3HUPYIOTCS KOHCTPYKTOPBI BCEX 0a30BBIX
KJacCOB B TMOpPSJIKE HUX MEpeuUucIeHUuss B OOBSIBIEHUM IPOU3BOJHOIO Kiacca, 3aTeM
KOHCTPYKTOpPBl OOBEKTHBIX TOJEW W B 3aBEpIIEHUH — KOHCTPYKTOpP IMPOU3BOAHOTO Kiacca.
CooTBeTcTBEHHO MO 0a30BBIX KIACCOB CO3JAIOTCS B TOM MHOPSAKE, B KOTOPOM 3TH IOJIA
MEPEYHUCIICHbI PU O0BSIBICHUU MTPOU3BOIHOTO KJlacca.

IIpumep 2.4. HacnenoBanue ot AByx 0a30BBIX Ki1accoB. B qanHom mpumepe kiace third

Hacyeqyercs oT kiaccoB first u second (puc. 2.2).
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first second
num_f ¢ s,num_s
first() second()
T ‘ T
third
twonasl()
get()

Puc. 2.2. MHOXECTBEHHOE HACJIEIOBAHUE

OO6mbekT kiacca third cocTOUT U3 CAeAYIOMIMX MOJEH:

¥ mons num f, yHaclenoBaHHOTO OT Kiacca first (omucamsoro public,
HacJeJ0BaHHOTO private, caeAoBaTelIbHO JOCTYIHOIO private) U MHULIMATU3UPOBAHHOIO
CIIy4aiiHBIM YHCIIOM B Auana3oHe ot -50 1o 49;

3 noneit num s U C_S, yHAacleIOBaHHBIX OT Kiacca second (omucaHHbIX public,
HACJIEIOBaHHBIX public, cledoBaTelbHO TOCTYMHOrO0 public) M HMHHULIMATH3UPOBAHHBIX
gyucaamMu 20 U cumBOIOM «R», mpuyeM MHUIManM3anMsa IONS C_ S B KOHCTPYKTOpE Kjacca

second He NpeAyCMOTpEHA, IOATOMY OHa BBINOJIHAETCS B TEJIE KOHCTPYKTOpa Kiacca third.

#include <locale.h>
#include <iostream>
#include <conio.h>
#include <stdlib.h>
#include <time.h>
using namespace std;
class first
{
public: int num f;
first (int va) :num f (va)
{ cout<<"Koucrpyxrop first\n"; }
i
class second
{
public: char c_s; int num s;
second (int vn) :num s (vn)

{ cout<<"Koucrpykrop second\n"; }
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Y
class third:private first, //cokpsiTue 6a30BOTO Kiacca
public second // OTKpBITBIN Oa30BbIN Kacc
{
public:
third(int nm, char vc,int nfx):

first(nfx), second (nm)

cout<<"KouncrpykrTop third\n";
c_s=vc; /* uHuIManM3anu 1o 6a3oBoro Kiacca
KOHCTPYKTOPOM MPOU3BOJAHOTO Kjacca */

}

int get(void) // monydyeHne 3Ha4eHHs] BHYTPEHHETO OIS
{ return num f; }

i

vold main ()

{

setlocale (0, "russian");

srand ( (unsigned) time (NULL) ) ; // MHUIMANTH3AIMS JaTYAKA CIIyYalHBIX YHCETT
int r=rand()/1000-rand()/1000; // mpuCBOCHUE YHCITY CIYIAHHOTO 3HAYCHUS

third aa(r, 'R',50);

cout<<aa.get () <<" "<<aa.c s<<" "<<aa.num s<<endl;

_getch();

B pe3ynbraTe BBIMONHEHHUS MPOTPaMMbI MBI TIOTyYaeM CJIEIYIONIYI0 HEMOYKYy OOparieHni

K KOHCTPYKTOpaM:
KouncrpykTop first
KoucrpykTop second

KouncrpykTop third

U colepkuMoe nosiel num_f, ¢ s ¥ num_ s, JOCTYNHBIX B Knacce third
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2.3 BuprtyajabHOe HacJieq0BaHHE

[Ipy MHOXECTBEHHOM HAcleIOBaHMM 0a30BbI KJacC HE MOXeT ObITh YyKa3zaH B
MIPOM3BOJHOM Kjlacce Oojiee oaHOro pasza. OJHaKo BO3MOXKHA CHUTYyalMsl, KOTJla MPOU3BOIHBIIN
KJIacC MIPH HACNeJOBaHUU OT MOTOMKOB OJHOTO 0a30BOT0 Kjlacca MHOTOKPATHO HACJIeyeT OIHU
U Te kK€ KOMIIOHEHTHI 6a30Boro knacca (puc. 2.3). IHbIMH cll0OBaMu, IPOU3BOJHBIN Kiacc Oyaer

coJiepKaTh HECKOJIBKO KOMUH ToJiel OAHOro 0a30BOr0 Kiacca.

Base
JAY

Puc. 2.3. MHorokpaTHoe HaclieJoBaHUeE ToJiei 0a30BOro Kiacca
Yrobbl m30€XaTh MHOTI'OKpPAaTHOT'O BKJIFOYCHUA B HpOHSBO}IHBIﬁ KJIaCC KOMIIOHCHTOB
0a30BOro Ki1acca, UCIONB3YETCs UPMYAIbHOe Hacledosanue. [Ipu BUPTyaIbHOM HAcJIeIOBaHUN

HpOHSBOI[HBIfI KJIaCC OIMUCBIBAIOT CJICAYHOIIUM O6p8.30M:

class <Mms npou3BOAHOTO Kilacca™:

virtual <Bupg nacnenoBanus><Mwms 6a3oBoro kimacca>{...};

B »TOoM ciyuae BkiIOUeHWE B TMPOW3BOJHBIA  Kiacc Tojiell 0a3oBoro kiacca
OCYILIECTBISIETCS OJMH pa3, a WX HWHHUIMATU3alMsl BBIOJHAETCS B IPOU3BOJHOM Kjacce,
KOTOPBIA HE SIBJISICTCS MPSMBIM MTOTOMKOM 0a30BOTO Kilacca. BBI30B KOHCTPYKTOPOB MPU STOM
MPOUCXOTUT B CIEAYIOIIEM TMOPSIKE: CHadalda KOHCTPYKTOpP BHPTYaJIbHO HACIEIyeMOro
0a30BOro Kiacca, 3aTeéM KOHCTPYKTOPBI 0a30BBIX KJIACCOB B TMOPSIKE WX IMEPEUHCICHHS TPU
OOBSIBJICHUH MTPOU3BOTHOTO KJIACCa, 32 HUIMH — KOHCTPYKTOPBI OOBEKTHBIX TOJIEH ¥ KOHCTPYKTOP
MIPOM3BOIHOTO KJiacca. JJeCTpyKTOpbl COOTBETCTBEHHO BBI3BIBAIOTCSI B OOPATHOM TOPSIKE.

BuptyanpHO HaciemyemMbIil KIACC 0053amenbHO 00NIHCEH COOePHCaAmb KOHCMPYKMop Oe3
napamempog, KOTOpblii aKTHBH3UPYETCS TIPU BBITIOJIHEHUH KOHCTPYKTOPOB KJIACCOB — TPSMBIX

IMOTOMKOB BUPTYaAJIbHO HACJICAYCMOT'O KJIacca.
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IIpumep 2.5. BupryaneHoe HacienoBaHue. Peanmnsyem  Hepapxuio — KJIaccos,
npezncrasieHHyro Ha puc. 2.3. Kmace derived Haciemyercst oT IByX HaciaeTHHKOB kiacca fixed.
UToOb! UCKIIIOUNTH yABaUBaHUE IOJIEH, OMUCAHHBIX B Kiacce fixed, HEOOXOAMMO HCIOJIB30BAThH

BHUPTYAJIbHOC HACJICAOBAHUC.

#include <locale.h>
#include <iostream>
using namespace std;
class fixed
{
protected: 1int Fix;
public:
fixed () //koHCTpYKTOp O€3 MapaMeTpoB
{ cout<<" KoucrTpykTop kJjiacca fixed\n";}
fixed(int fix) :Fix(fix) // KOHCTPYKTOp C mapameTpoM
{ cout<<" KoucrpykTop kjyiacca fixed int\n"; }
i
class derived 1: virtual public fixed // BupTyanbHOE HacieJOBaHHE
{
public: int One;
derived 1 (void)
{ cout<<" KoucTpykTop kJjacca derived 1\n"; }
i
class derived 2: virtual private fixed // BUpTyaJbHOE HaciaeIOBaHHE
{
public: int Two;
derived 2 (void)
{ cout<<" KoucrTpykTop kJjlacca derived 2\n";}
i
class derived: public derived 1, public derived 2
/* OOBSIBIICHHE TIPOU3BOIHOTO KJIacca — HEMPSMOTO TTOTOMKa */
{
public:

derived (void)
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{ cout<<" KoucTpykTOop kJjacca derived() \n";}
derived (int fix) :fixed (fix)
{ cout<<" KoucrpykTop kjacca derived (int) \n";}
void Out( )
{ cout<<" 3HaueHume nojyida Fix = "<< Fix<<endl;}
Y
volid main ()
{
setlocale (0, "russian");
derived Var (10);
Var.out( );

system ("pause") ;

B pesynbrate paboTsl MporpaMMBbl OTyYaeM

KoHncTpykTop kJjlacca fixed int
KoucrpykTop kJjacca 1
KoHCcTpykTOpP KJacca 2
KoHcTpykTOop kJlacca derived (int)

SHaueHue noJsiga Fix=10

Ecnu Obl HacnenoBanue He ObUIO BUPTYAIbHBIM, Mojie FiX ObUI0 Obl BKIIOUYEHO B OOBEKT

kiacca derived IBaXKIbI:

derived 1::Fix u derived 2::Fix.
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2.4 Ilpocroii nosmmopdusm

B s3pike C++ nmpenycMOTpeH MEeXaHHU3M MOJHU MO P ¢ U 3 M a, 00eCIeIHBArOIIHIA
BO3MOXKHOCTH OIPENEICHHs pa3HbIX OMHCAHUNA HEKOTOPOro €IUHOIrO MO Ha3BaHUIO METOJa s
KJIACCOB pPAa3JIMYHbIX YpOBHEW wuepapxuu. [Ipu 3TOM pa3nuyaroT npocmoti noaumop@usm,
O0asupyrouMiics Ha MeXaHU3ME pPAHHETO CBS3BIBAHMSA, W CIOXCHbIL  NOAUMOPQPU3M,
HCIOJIBb3YIOLINI MEXaHU3M MO3/HETO CBSI3bIBAHMSL.

[IpocToii (MOXKHO MCTIONB30BaTh TEPMUH "cTaTUYECKUI'") MOIUMOPGU3M MOJIEPKUBAETCS
a3bIkoM C++ Ha 3Tane KOMNWISLMU U Pean3yeTcsl ¢ MOMOUIbI0 MexaHuzma nepeonpeoenenus
(nepeepysku) @yukyuu. Ilosromy Takue mnonuMop¢Hble (yHKIMM HaszpBatoTcss B CH+
nepeornpenensieMbMA. B COOTBETCTBUM ¢ OOLIMMHU MpaBUJIaMH TiepeorpeiesieHus: GyHKIMA OHU
JOJDKHBI  OTJIMYAThCS  CuUeHamypou, T. €. KOJMYECTBOM, THUIIOM M TMOPSJIKOM CJIETOBaHUS
NepeaBaeMbIX MapaMeTpoB.

[ToroGHBIN MOAX0/1 O3BOJISIET CTPOUTH OOJIee THOKUE U COBEPIIEHHbIE HePAPXHUH KIIACCOB,
nepeonpenensisi B NPOU3BOAHBIX KJaccaX METOAbl B COOTBETCTBUU C TpeOOBaHMSIMU
pa3pabaTeiBaeMOi IPOrpaMMbl UM CUCTEMBI, HCIIOJIb3YIOLIEH 3TH KIIACCHI.

IMpumep 2.6. Vcnonb3oBaHWe paHHEro CBA3bIBaHUSA. [l JeMOHCTpalMv TPUMEHEHUS
CTaTUYECKOro moaumMopdusma BepHeMcs K npumepy 2.2. B atom npumepe ¢pyHkuuu print ()
U printr () BBHINOJHAIOT OAWHAKOBBIE IO CMBICIY ONEpPAlMM — BBIBOAST IJIABHBIE MOJISA
00BEKTa Ha HKpaH, CIENOBATEIbHO, UX MOXKHO Ha3BaTh OJHUM HMMEHEM, Hampumep print().
Meron print (), TakuMm o00pa3oM, CTaHET MOJUMOPPHBIM — MEPEONpeaeIsIeEMbIM B
IIPOU3BOJHOM Kiacce. OTAENBbHOE ONPENEICHUE METOAA B CBOEM KJIacCE€ HA3bIBAKOT ACHEKMOM

NoJIMMOpP(HOTO MeToa.

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

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

using namespace std;

typedef unsigned long dlong;

class Tlong // Knacc Ilemnoe uncio

{
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public:
dlong num; // aucII0oBOE MOJIe Kitacca
Tlong () {} // HEMHUIAIN3UPYIOIIUNA KOHCTPYKTOP
Tlong (dlong an) :num(an) {} // KOHCTPYKTOP
~Tlong () {} /I mecTpyKTOp
void print (void) // BBIBOJ 3HAUEHUS OIS
{ cout<<" Hemnoe umcryo : "<<num<<endl; }

}i

void setnum(dlong an) // MHULHMAIM3ALMH OIS

{ num=an; }

class Treal: public Tlong // Kitacc BermrecTBeHHOE 4HCIIO
{
public:

dlong drob; // npoOHast yacTh yucia

char *real; // 3aIiCh BEIIECTBEHHOI'0 YMCIIa

Treal () {} // HEMHUITAIM3UP YOI KOHCTPYKTOP

}s

Treal (char *st) :Tlong () // KOHCTPYKTOP

{ setnumv (st); 1}

~Treal () /I mecTpyKTOp

{ delete real; }

void print (); //BbIBOJ BELIECTBEHHOIO YHcCia (TIEPEONPEaeIseTcs)

void setnumv (char * st); // uHummamu3amus IIOJIEH Ki1acca

void Treal::setnumv (char * st)

{

}

int 1; char *ptr;

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

num=dlong (atol (real)):;

*ptr="'.";

void Treal::print ()

{
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cout<<"BemecTBeHHOe uMcio: "<<real<<endl;
cout<<"lleyjas uvactb: "; Tlong::print();

cout<<"IlpobHasa yacTb: "<<drob<<endl;

}

volid main ()

{

setlocale (0, "russian");

Tlong 1(174832); //mpocroii 00BeKT 6a30BOrO Ki1acca
i.print (); // ABHBIN BBI30B MEPEONPEALIIEMOTO METOIA

Treal a("1748.5932"); // mpocToil 0OBEKT MPOU3BOIHOTO Ki1acca
a.print(); // ABHBIN BBI30B MMEPEONPEICTCHHOTO METO 1A

system ("pause") ;

B paccMmoTpenHOM mipuMepe TpeOyeMbIii acrieKT MOTMMOP(PHOTO METOA OTPEACISETCS 10

THUITY O6’BGKT3, JJIs1 KOTOPOT'O OH BEI3BIBACTCA.
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2.5 CaoxHblii NOTUMOP UM

OJHaKoO HCHOJIb30BAaHHE NepeonpeCaACJICHHBIX MCTOAOB HE BCCrla Oe3onacHo. M3BeCTHEI

TPU Ciydasi, KOrJa IpU UX NPUMEHEHUWU BO3HUKAIOT OIIMOKHU, CBS3aHHBIE C HEKOPPEKTHBIM

OIIpCACIICHUCM THUIIA 00BeKTa Ha dTame KOMIIWIOUHU, a CICA0BATCIBbHO U TpeGyeMoro aCIICKTa

BBI3BIBACMOT'O METOAA.

Ipumep 2.7. Jlnsg pgeMocTpanuu OMKOOK, BO3HHUKAIONIMX TPH HEKOPPEKTHOM

HCIOJIb30BaHUU MPOCTOr0 NMojJuMop¢ur3Ma BBeIeM B oNHcaHue 0a30BOro Kiacca MpeablAyIIero

mpuMepa HOBBIH MeTon show (). DToT MeTon OyAeT BBI3BIBATH CTATMUECKUN MOIUMOP(]HBII

MeToh print ()

W HaCJIeoBaThbCs B TPOM3BOJHBIX Kiaccax. Kpome storo mno0aBum B

NporpaMMy BHEIIHIOI (QYHKIHMIO show ext () ¢ mapamMeTpoM — CChUIKOW Ha 0a30BBIN Kjacc,

YTOOKI ITOKa3aTh 0COOCHHOCTH PAHHCTO CBA3LIBAHUS.

#include
#include
#include
#include

#include

using namespace std;

<locale.h>
<stdio.h>

<stdlib.h>
<iostream>

<string.h>

typedef unsigned long dlong;

class Tlong

{
public:

dlong num;

Tlong () {}

// Knacc Ilenoe uncimo

// aAcI0BOE TI0JIE KJ1acca

// HeMHUITAIN3UPYIOMIUNA KOHCTPYKTOP

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

~Tlong () {}

void print (void)

{ cout<«"

// mecTpyKTOp

// BBIBOJI 3HAYEHUS TIOJIA

Henoe umciyo : "<<num<<endl; }

void setnum(dlong an) // MHHIHMAIA3AIUU TOJIS

{ num=an; }

void show()

// METO1, BBI3BIBAIOIINN TTEPEONPEETAEMbIN METOT
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{ print(); }
b

class Treal: public Tlong // Knacc BelecTBeHHOE YHCIIO
{
public:

dlong drob; // npoOHast 4acTh YUCIIa

char *real; // 3amMCh BEIIECTBEHHOI'O YUCIa

Treal () {} // HeMHUIUAIN3UPYIOMIHUNA KOHCTPYKTOP

Treal (char *st) :Tlong () // KOHCTPYKTOp
{ setnumv (st); }
~Treal () /| neCTpyKTOp

{ delete real; }

void print(); // BBIBOJ BEHIECTBEHHOTO YHCIIa (TIEPEOTPEILITSICTCS)

void setnumv (char * st); //uHunmMamuzamus MMOJEH Kiacca
b
void Treal::setnumv (char * st)

{

int 1; char *ptr;

l=strlen(st); real=new char[l+1]; strcpy(real,st);

ptr=strchr(real,'.");
drob=dlong (atol (ptr+l)); “*ptr='\0";
num=dlong (atol (real))
*ptr="'.";

}

void Treal::print ()

{
cout<<"BemecTreHHOe umciyo: "<<real<<endl;
cout<<"lleyas uyacTb: "; Tlong::print();
cout<<"IIpobHas uYacTb: "<<drob<<endl;

}

// BaemHsis GyHKIUS C TapaMETPOM - CChUIKOM Ha 6a30BbIif kitacc Tlong

void show_ext (Tlong &par)

{ par.print(); }

void main ()
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setlocale (0, "russian");
Tlong 1(174832); //mpocroii 00BeKT 6a30BOrO Ki1acca
i.show(); //KOCBEeHHBI! BBI30B IEPEOMPEIETIEMOTO METOIa Ki1acca
Treal a("1748.5932"); // mpocToil 0OBEKT MPOU3BOIHOTO Ki1acca
a.show(); // BBIBOAMT TOJBKO LEJYI0 YACTH YK c/Ia (omudKal)
Treal *pa=new Treal ("456789.1234321"); /* yka3aTenb Ha OOBEKT
IIPOU3BOHOIO Kiacca */

pa->print () ; // sSIBHBII BBI30B NEPEONPEACICHHOTO METOIA
pa->show () ; // BBIBOAUT TOJBKO IEJIYI0 YACTh YucJa (ommokal)
delete pa; // BBI3BIBAET IECTPYKTOP MPOU3BOTHOTO KjIacca
Tlong *pb=new Treal ("234567.34765") ;/* yka3zarenb

0a30BOTO KJ1acca, 00BEKT MPOU3BOIHOTO Kiacca */
pb->print () ; // BLIBOOMT TOJbKO LEJYI0 YACTh Yuca (omuldKa!l)
delete pb; // HesIBHO BbI3bIBaeTcs 1ecTPYKTOP Kiaacca Tlong (ommoka!l)
show ext (a); //BBIBOZMT TOJBKO LEIYI0 YaCTh Yucaa (ommndKal)

system ("pause") ;

CpaBHenue ipuMepoB 2.6 1 2.7 MOKa3bIBAET, UTO PE3YJIbTAThI IBHOTO U ONMOCPETOBAHHOTO
BBI30BOB MeTOAa print () pasmuyarorcs. [Ipu sBHOM BBI30BE UIsl MIEPEMEHHBIX 0a30BOTO U
MPOM3BOJHOTO KJIacca, a TaKKe, €CIM yKa3aTelid M OOBEKThl COBIAJAIOT TIO THITy, HUKAKHUX
po0JIeM He BO3HUKAET: BBI3BIBACTCS ACTIEKT METO/a Kjlacca, K KOTOPOMY TTPUHAIICKHUT OOBEKT.
OnocpenoBaHHBI BBI30B MOXET NPUBOAWTH K OMIMOKaM. DTO OOBACHSAETCS CIEAYIOIIUMU
IIPUYNHAMU.

Bo-nepBeiX, Ipu paHHEM CBSI3bIBAHUU METOJ sShow () KECTKO COEAMHSIETCS C METOJIOM
print () 0a3oBoro kiacca Ha 3Tane komnuwisinun. CiaeaoBaTelbHO, U3 MeToJa show () Bcerma
OyZeT BBI3BIBATHCA METON print () 06a3oBoro kiacca, A KOTOPOTO TOJS TPOU3BOIHBIX
KJIaCCOB HE JIOCTYIIHBI.

Bo-BTOpBIX, MpH BBINOJHEHUHU CTAHAAPTHOTO MPeoOpa3oBaHMs yKa3aTelsl MPOU3BOJIHOIO
Kjlacca B YyKaszaTedb Ha 0a30BbI, MOJS W METOABI IPOU3BOAHOIO Kjacca CTaHOBSITCS
HEBHJIUMBIMU I yKasaTells Ha OO0BEKTHI 0a30BOro Kiacca, MOITOMY OOpalleHHe K METOIy

print () mpuBeneT K BHI30BY OJIHOMMEHHOIO MeTo1a 6a30BOro Kiacca.
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B-tpetbux, BHemHAA QyHkiMa show ext () omucaHa ¢ (opMalbHBIM IapaMETPOM —
CChUIKOM Ha o0BekT 0azoBoro kiacca. Ilo mpaBuiam CHHTaKcuca B KadyecTBE (PaKTHUECKOIO
napaMmerpa Mpu BbI30BE Takoil (YHKIMM €l MOXHO IepenaTh MMs OOBbEKTa IMPOU3BOJHOTO
kiacca. Ilpu 3ToM mepexaya mapaMmerpa OCYILECTBIISICTCS MO aapecy, KOTOPbI CTaHOBUTCS
M3BECTCH TOJBKO Ha OSTare BBIOJHEHMS, a YBSI3Ka BCEX aJPECOB OIPENENAETCS Ha JTare
KOMIIWISILIUY, MO3TOMY peaibHO B (YHKIUM OyAeT pealn30BaHO oOOpalleHue K METOLy
print () 6a3oBoro kmacca.

Bo Bcex Tpex cirydasix 00BeKT, sl KOTOPOTO BBI3BIBACTCS METO/I, ONPEEIISETCS alpecoM,
XpaHsIEeMCcs B yKa3aTelie, KOTOPBIH 110 TUITY MOKET He COBITAIaTh C TUTIOM OOBEKTa:

1-ii cayyaii — eciu Hacrnedyemvlii Memoo 0151 00beKma NPOU3800H020 KIAACCA Bbl3bl8AeH
Memoo, nepeonpeoeieHHbll 8 NPOU3BOOHOM Kldcce — B 3TOM CIydae BbI3BIBAIOLIMA METO]
orpesesnieH B 0a30BOM KJlacce, MOITOMY KOMIWISATOP CUUTAET, YTO W acleKT MOIUMOP(HOTO
MeTOoAa HeoOXxomuM 0a30BOro Kjacca, 4TO HEe KOPPEKTHO IS Ciydas, KOTJa HacleayeMblIi
METO/T BbI3BaH JAJisl 00BEKTa MPOU3BOAHOTO Kilacca.

2-ii cayvail — eciu 0b6vexm npouzso00HO20 Klacca uepe3 yKazamenb 0308020 Kiacca
obpawaemcsa Kk mMemoody, NepeonpeoeieHHOM) NPOU3BOOHbIM KIACCOM — B DTOM CIIydae THUII
00BEKTa KOMIHJISATOP ONpEAeNseT MO TUIY yKa3aTels, COOTBETCTBEHHO ITOJKIIOYAs acCIeKT
nonuMopdHoro Merona 0a30BOro Kiacca, XOTA peajbHO OOBEKT MOXKET MpPUHAIIEKATh
MIPOM3BOJTHOMY KJIAccCy.

3-ii caywaii — eciu npoyedypa 6vizvieaem NnepeonpedeseHHbll Memoo 0 00vbeKkma
NPOU3B0OHO20 KlAccd, NepedanHo20 8 Npoyedypy uepes napamemp-nepemeHHyl0, ONUCAHHbIU
Kak 0bvekm 0a306020 Kiacca («npoyedypa ¢ NOAUMOPPHBIM 00beKkmom») — B ITOM Cliydae
TpeOyeMblii acleKT MOIMMOP(HOTrO MeToa ONpeeNsieTcs TUIOM MapaMeTpa NepeMeHHOM, YTo
HE KOPPEKTHO, €CIIM B KayecTBE apryMeHTa B INPOLEAype MepenaeTcsi 00BEKT MPOU3BOIAHOTO
KJiacca.

QOukcanus aapeca MeToJa Ha JTale KOMIUJISIUHN SBISETCS OTIMYUTENBHON dYepToid
paHHero cBs3biBaHUs. [103TOMYy B TpeX MEPEUUCICHHBIX CIyYasiX JJIs MOMyYeHUs] MPaBHILHOTO
pe3yibTata HEOOXOAMMO HCIOIB30BAHUE CIIOKHOTO MOJIMMOp(H3Ma, KOTOPBIH peanu3yercs
MEXaHU3MOM TIO3JTHETO  CBSI3BIBAHUS, IIO3BOJISIONIETO BHIOMpAaTh TPeOyeMbId  acmekT
MoIMMOP(HOTO METOoAa yKe Ha 3Tare BBIMOJHEHUs, KOrJa TUIl (Kjacc) 00beKTa, Uil KOTOPOTo
BBI3BIBAETCSI METOJ] TOYHO U3BECTEH.

Peanuzanum  ciokHoro monuMoppu3Ma OCHOBaHAa Ha MPUMEHEHHH BHPTYaJbHBIX

GyHKIHIHA.
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Bupmyanbnvimu Ha3pIBalOT QYHKIMH, KOTOPbIE OOBSBICHBI C HCIOIB30BAHUEM KITFOUEBOTO
cioBa virtual B 0a30BOM Kiacce M TEPEONPEICISIOTCS (3aMEIaroTcsl) B OJHOM HIJIH
HECKOJIBKUX MPOU3BOJHBIX Kilaccax. [Ipy 3ToM mpoTOTHIBI PYHKIUI B pa3HBIX KJIACCAX JTOJIKHbI
COBIAJIaTh HE TOJBKO 10 UMEHAM, HO U 10 CUTHATYPE, XOTS aJITOPUTMBI, peaIn3yeMble TaKUMHU
¢byHkuusmu, pasauuHbl.  Ecnmu mpoTtoTnbl  GYyHKIMH HE  COBMNAAAIOT, TO MEXaHU3M
BUPTYaJIbHOCTH /711 HUX HE BKJIIOYAETCS.

Bupryanenyto ¢yHkuuio B C++ HOpUHATO Has3blBaTh «HOJIMMOP(HOI», YTO HE COBCEM
COOTBETCTBYET  OOILICNPUHATON  TEPMUHOJOTMM, COIJIaCHO  KOTOPOW  OHA  sIBIIsETCA
«TMTHAMUYECKOH MONUMOPGHONY, B OTIIMYHE OT CTATUYECKHUX MOIUMOP(PHBIX (PYHKIUA, KOTOpbIE
B C++ NpUHATO Ha3bIBATh MIPOCTO IIEPEONpPeaeTICHHBIMUY.

ITpu ucnonb30BaHUM BUPTYaJIbHBIX (YHKIMH HY)XHBIM acrnekT noiauMopdHoi ¢(yHKuuu,
BBI3bIBAEMON M3 MeToJa 06a30BOro Kjlacca MJIM Yepe3 yKaszaTeslb Ha 00BEeKTHI 0a30BOro Kiacca,
OTIPEJIENIIETCSl Ha JTale BBIMOJIHEHHS, KOT/Ia M3BECTHO, U KaKoro OObeKTa BBI3BAH METO:
o0BeKTa 6a30BOro Kjiacca UM 00beKTa MPOU3BOIHOTO.

BbI30B  BUpTyaslbHOM (QYHKIMM peanu3yercs Kak KOCBEHHBIH BBI30B M0 Talnuie
BUPTyanbHBIX MeTo0B (TBM), a moromy TpeOyer Oomnbine Bpemenu. TBM aBTOomMaTHyecku
CO3/1a€TCsl BO BPeMs KOMITWJISILIMMY, @ 3aTEM HCIIOJIb3YETCSl BO BPEMsI BHIIIOJHEHUS IPOTPaMMBl.

Krnacc, koTopblii coaepXuT XOTs Obl OJHY BHUPTyaJbHYIO (QYHKIMIO, Ha3bIBaeTcs
NOAUMOPEHBIM, N, COOTBETCTBEHHO, OOBEKT TAKOTO KJIacca TOXKE SABISACTCA NOAUMOPDHHBIM.

IIpumep 2.8. Hcnonbp3oBaHue NO3IHEr0 CBs3bIBaHUA. /[l wucnpaBieHus OMIMOOK
MPEIBIIYIIEro MpuMepa HEeoOXO0auMO OOBSBUTh (PYHKIHMIO print () W JECTPYKTOp Kiacca
Tlong BUpTyaldbHbIMH. [ yero ciexyer A00AaBUTh B OMHMCAaHUE 3THX (YHKLUUH KIIIOYEBOE

cI0BO virtual:

virtual ~Tlong /()

{

cout<<"BupTyaJibHBEIM HOeCTpykTop kJjacca Tlong"<<endl;

}

virtual void print (void);

Torma HyXHBIH acnekT MOTUMOPPHON (GyHKIMKM OyJoeT OmNpeneNaTbCs Ha dTare

BBITIOJIHEHHSI ¥ TIpOrpaMmMa OyieT paboTaTh BEPHO:

volid main ()
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setlocale (0, "russian");

Treal a("1748.5932"); // mpocToil 0OBEKT MPOU3BOIHOTO Ki1acca

a.show(); // Bbi3biBaeT Metoj Print() npousBoaHoro Kiacca

Treal *pa=new Treal ("456789.1234321"); /* yka3zarenb H OOBEKT
MIPOU3BOHOIO Kiacca */

pa->show () ; // Bbi3biBaeT MeTo Print() npou3BoaHOro Kiacca

delete pa; // BBI3BIBAET IECTPYKTOP MPOU3BOTHOTO Kilacca

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

0a30BOr0 KJ1acca, 00bEKT MPOU3BOIHOTO Kitacca */

pb->print () ; // Bbi3bIBaeT Metoa Print() npousBoaHOro Kjaacca
delete pb; // BBI3BIBAET 1eCTPYKTOP MPOU3BOJHOIO KjIacca
show ext (a); //Bbi3biBaer Meron Print() npoussoaHoro kiacca

system ("pause") ;

OyHK1Ms, OO0BSBICHHAS BHPTYAIBHOHW, OCTAETCS TAaKOBOW, CKOJBKO OBl MPOU3BOJHBIX
KJIacCOB He cTpomyioch. OJHAKO MHOTJA B OJHOM WJIM HECKOJBKUX IPOU3BOAHBIX Kiaccax
nepeornpeieieHne BUPTYadbHOH (DYHKIIMM MOXET OTCYTCTBOBaTh. B 3TOM ciydyae MeXaHHM3M
MOJIKITFOYEHUS] BUPTYAJbHOW (DYHKIIMH COXpPAHSETCS, a, CJIEJI0BATEIbHO, BBI3BIBACTCS (DYHKITHS
0a3oBoro kiacca, Omwkaiiiiero kK paccmarpuBaeMomy. OTCYTCTBHE acleKTa BHUPTYAIbHOM
(GyHKIMU He HapyllaeT MeXaHH3Ma IO3[HEr0 CBSA3BIBAHHMS M, €CIM Yy HACIEAHUKOB TaKOIO
KJIacca MOSBUTCS aCTICKT BUPTYAJbHON (QYHKIIMH, OH OyJIeT BhI3BAH 0€3 KaKuX-TH00 TpodIiem.

BupryanbHas QyHkuus o0s3aTeabHO JOKHA ObITh KOMIOHEHTOM HEKOTOpOro Kjacca.
OnHa MOXeT OBbITh OOBSIBICHA JAPYKECTBEHHOW JPYyroMy KJIacCy, HO HE MOXET OBITh OOBSIBIICHA

CTaTUYECKOM (CM. TTaBy 4).
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2.6 AOcTpaxkTHBIC PYHKIMH U KJIACChI

[TpakTka OOBEKTHO-OPUEHTHPOBAHHOTO IMPOTPAMMHPOBAHMS TMOKA3bIBACT, YTO HWHOT/IA
npu pa3paboTKe CIOKHBIX HEpapXHil KIIacCOB IEIIeCO00pa3HO OIMMUCHIBATH KIIACCHI, KOTOPHIE
BBIPQXKAIOT HEKOTOPYIO OONIyI0 KOHLEMIMIO, ONKCHIBAIOT OCHOBHOW uHTepdelc s
UCIIONb30BaHUsI B MPOM3BOJAHBIX KiaccaX. Takol KiacCc BKIIIOYAeT OMpeAeNieHHe JaHHBIX U
METO/OB, KOTOpBIE OyayT OOIMMMH Uil pPa3iIMYHBIX MPOU3BOIHBIX KIACCOB, W COCTABISET
HEKOTOpYI0 0a3y, OT KOTOpPOH HaCJIeAYITCS Ipyrue Kiacchl wuepapxuu. CMBICIOBOTO
ompe/eleHUs] BUPTYyabHON (DYHKIIMHM B TOJT00HOM 0a30BOM Kjlacce MOXKET He ObITh, HO 0e3 ee
OOBSIBJICHHSI KOPPEKTHAS pealiu3allis CJI0KHOW HepapXxuu 3arpyaHeHa. Takue GyHKIMH B S3bIKE
C++ onuceIBatOT Kak abCTpaKTHbIE BUPTYyasbHBIE.

Abcmpaxmuoi eupmyanvrHou HazbiBaeTcsa QYHKINA, OOBsIBICHHAsS B 0a30BOM KJIacce Kak
BUpTyalbHas, HO HE COJepiKallas OMUCAHHs BBINOJHAEMBbIX AecTBUi. [l oOBsABICHUS

a0CTpaKkTHOW BUPTYaJIbHON (PYHKLIMHU HCIIONB3YETCs clieaytomas hopma:

virtual <Tum><Wms_ ¢yakuun>(<Crucok napameTpos>) =0;

3nech MpHUCBaWBaHKUE HYIMIO — MpPU3HAK aOCTpakTHOW BUpTyanbHOH ¢(yHkimu. [Ipu sTOM
MIPOM3BOJHBIA KJIacC JIOJDKEH OMPEENIUTh CBOIO COOCTBEHHYIO BepCHIO (DYHKIMH, TaK KakK B
0a30BOM Kjacce HE CYIIECTBYET BEpPCHH, KOTOPYIO MOXKHO OBLTO OBl HCIONB30BaTh B
IIPOU3BOJHOM.

Krnacc, xoTOpelii comepHT, MO KpailHEH Mepe, OaHy aOCTpPaKTHYIO BUPTYaJIbHYIO
(GYHKIUIO, IPUHATO HA3BIBATh aOCMPAKMHbIM. ITOT KIIACC MOXET HCIOJIb30BaThCS TOJIBKO Kak
0a30BbIN AJI CO3AaHUA IPYTHX KIACCOB, MPUYEM €CJIM KIJIacC, MPOU3BOAHBIN OT aOCTPaKTHOTO,
HE COJICP)KUT aCIMEKTa BUPTYaIbHOM (DYHKIIMH, TO OH TAKXKE SIBJIAETCS a0CTPAKTHBIM.

Cozoanue o0b6wvekmos abcmpaxmuoco kKiacca sanpeujeno. OIHAKO MOXHO CO3/1aBaTh
yKazaTeqn Ha 00BEKT aOCTPaKTHOTO 06a30BOTO Kjlacca U CCHUIKH TOTO YK€ THIA U MPUMEHSTh UX
JUIA pean3alii MeXaHu3Ma MoauMopQusma.

IIpumep 2.9. Hcnonw3oBaHue aOCTPakTHOrO Kiacca MpuU pabore ¢ MOIUMOpPGHBIMU
00BEKTaMHU.

[Iyctb HaM HEOOXOAMMO OPraHM30BaTh MAacCHB, B KOTOPOM XpaHSITCS yKazaTelu Ha
OOBEKTHI BYX KIIACCOB: IIeJble 4yKcia U cTpoku. [lo yciaoBuio 3aaun 0OBEKTHI 3TOTO MacCHBa

HCO6XO,I[I/IMO BBIBOJAUTH HAa 3KpaH.
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st Toro, 4roObl coOpaTh B OJHOM MacCHUBE yKa3aTelH Ha OOBEKThl pa3HbIX KIIACCOB,
HE00X0IMMO, YTOOBI 3TH KIIACChl UMENH OOIIEro mpejka, T.e. HaM MOTpedyeTcss OpraHu30BaTh

HEpapXuI0 KJIaCCOB, MO TUITY MPEACTABICHHON Ha puc. 2.4.

Tpole

Tpole()
Print()

\ . \

Tnumpole Tstrpole

int num char stf{10]

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

Puc. 2.4. [Ipumep nepapxuu ¢ abCTPaKTHBIM KJIACCOM

Kmacc TPole — oOmuii 6a30BBIi, €T0 CYIIECTBOBAHUE MO3BOJIUT HAM OOBSIBUTH MACCHUB
yKazaTenei Ha 00beKThI AToro kiacca. CaMu 00BEKTHI CO3/1aBaTh He OyJeM: B mpoiiecce padboThl
B 9TOT MacCHUB OYyAyT IMOMEIIEHBI YKa3aTelld Ha 0OBEKTHI Kilacca Ynciao uiu Ha 00BEKTHI Kacca
Crpoxa.

Jlis BBIBOJIa HA DKpaH COJEPKUMOTO XPaHUMBIX OOBEKTOB B MPOTpaMMe JOJIKEH OBbITh
OpPraHM30BaH IMKJ, B KOTOPOM JUIS KaXJI0ro 00beKTa BbI3biBaeTca MeToq Print (). Ilpu atom
BBI30B METO/Ia TPOHMCXOIMT Yepe3 yKazameib HA 0Ovekmuvl 6a308020 Kiacca. Ecmm Obl Takoi
MeToJl B 0a30BOM KJlacce OTCYTCBOBaJ, TO JUIsl BBI30BA 3TOT0 METO/Aa 00BEKTaMU MPOU3BOJHBIX
KJIACCOB THII yKa3aTeJsl MPUILIOCH ObI SIBHO MEPEONPENEsITh. DTO CBA3aHO C TEM, UTO yKa3aTellb
Ha OO0BEKTHl 0a30BOr0 Kjacca «HE BHIUT» IO ¥ METOJOB, TIIOSBUBIIUXCS B
nepeornpeneneHHoM kiacce. [Ipu Hammuum abcTpakTHOTO MeTtona Print () B 6a30BOM Kiacce
3TOU IPOOIEMbI HE BO3HUKAET.

EcrectBenHO B 0a30BOM Kkjacca MeToA Print () OOBSBISIETCS BHUPTYaTbHBIM
a0CTpaKTHBIM, TIOCKOJIbKY B OOBEKTax 0a30BOro Kiacca Ha OJKpaH BBIBOJUTH HEYETO.

CoOTBETCTBEHHO U KJIacC Tpole oJry4acTcsa a6CTpaKTHLIM.

#include <locale.h>

#include <string.h>

#include <stdio.h>

#include <stdlib.h>

#include <conio.h>

class Tpole // abcrpaktHbii kiace Ilome

{
public:
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Tpole () {}
virtual void Print(void)=0; //abGcrpakTHas pyHKIUSA
i
class Tnumpole:public Tpole // xnacc Yucio
{
private: int num;
public:

Tnumpole (int n) :num(n) {}

void Print(void) /* acrieKT BUPTyaJIbHOH QyHKIUH*/
{ printf ("Uucyio = %$5d\n",num) ; }

i

class Tstrpole:public Tpole // wnacc Crpoka

{

private: char str[10];

public
Tstrpole(char *st) { strcpy(str,st); }
void Print (void) /* acmeKT BUPTYaJbHOH (yHKIHU*/
{ printf ("Crpoka = %$s\n",str); }

Y
void main ()
{
setlocale (0, "russian");
int n,i; char st[80];
Tpole *a[l10]; // maccuB yka3areneil Ha 00beKTHI Knacca Tpole
for (i=0;1<10;i++)
{
printf ("\nBBenoure I1iesi0e UMCIIO MU CTPOKy: ");
scanf s ("%s",st,80);
if ((n=atoi(st))!=0]]
(strlen(st)==1 && st[0]=="'0"))
ali]l=new Tnumpole (n); //Ywucno

else

al[il=new Tstrpole(st); // Crpoka
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for (i=0;1<10;1i++) al[i]->Print () ;
for (1i=0;1<10;i++) delete ali];

_getch();

[Tporpamma co3naer 10 moauMop@HBIX 0OBEKTOB Pa3HBIX MPOHM3BOIHBIX KIJIACCOB: €CIIU
BBEJICHO YHCIIO, TO 00BEKT Kiacca Yucno, nHaue — 00bekT kinacca CTtpoka. 3aTeM, IpH BBIBOJIEC

COJIEP’KUMOT0 MacCHUBa OCYIIECTBIIETCS BHI30B HYKHOTO aClleKTa BUPTYaIbHON (DYyHKIUH.
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Bonpocel 111 caMOKOHTPOJISA

1. Kak onuceiBaeTcst mpou3BOAHBIN Ki1acc?
OtgBer.
2. Yto Takoe MHOKECTBEHHOE U BUPTyaJIbHOE HaclieoBaHue?

OT1BeT.

3. Kak ompenensercs IOCTYMHOCTh KOMIIOHEHTOB 0a30BOro Kjacca B IPOM3BOJHOM
kiacce? KakoBa mocnenoBaTebHOCTh MOAKIIOUEHUSI KOHCTPYKTOPOB U JIECTPYKTOPOB 6a30BOr0O
Y TIPOU3BOHOTO KJIACCOB?

Ortser.

4. HazoBute Buapl noaumopduszmMa B C++. Ompenenute MNOHATHE BHUPTYaIbHBIX H
a0ctpakTHeIXx  (ynkmumii. Yrto Takoe aOcTpakTHBIA Kiacc? HazoBute ocoOeHHOCTH
UCIOJIb30BaHUs a0CTPAKTHOIO Kiacca.

OT1BeT.
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3 Kommno3unusi 1 HaNoJIHEHUE

3.1 Komnosunus. O0beKTHBIE MO KJIacca

KoMmo3unuio u HanmoJHEHHE WCIONb3YIOT ISl BKIIIOUEHUSI OJTHUX OOBEKTOB B JAPYTUE B
TeX CiIydYasx, KOrJa HeleJIecooOpa3sHO WM HEBO3MOXKHO C TOW e MEeIbl0 TPUMEHUTHh
HacJIeJOBaHHUE.

Komnosuyueii Ha3pIBalOT Takoe OTHOIICHHE MEXAY KilaccaMu, IMPU KOTOPOM OOBEKTHI
OJTHOTO SIBIISIIOTCSL HEOThEMJIEMOW dYacThio apyroro. B C++ komMmo3umusi peanusyercs
MEXaHU3MOM CO3/IaHUSI 0ObEeKMHbIX TIOJICH, T.€. TIOJEH, KOTOPbIE SBISIOTCS 00BEKTaMH JPYTHX
kiaccoB. KonuuecTBo Takux moisieli MoxkeT ObITh JOObIM. Eciii 00BEKTOB MHOTO U OHH
OJTHOTHUITHBI, TO BKJIIOYaeMble OOBEKTHI MOKHO COOMpATh B CTPYKTYPHI, HAIPUMEP MACCUBBI WIIH
CIIHCKH.

KonctpynpoBanne oOBEKTHOTO TONS KaK M TOJei 0a30Boro kiacca mo mpasmiam C++
MpeJoiaraeT BbI30B KOHCTPYKTOpa Kilacca co3aBaeMoro o0bekTHoro mnouis. [Ipu stom, kak u
11 6a30BBIX TOJIEH, aBTOMAaTUYECKU OyJIeT BbI3BAaH KOHCTPYKTOP Oe3 napamempos, OTCYTCTBUE
KOTOpPOTO B KJIacce€ MPUBENET K IMOJIYUYEHUIO0 COoOImeHus: 00 ommbke error C2512. UtoOsl
00ecreunTh BBI30B KOHCTPYKTOpa C TpeOyeMbIMH 3HAYCHUSMHU IapaMeTpPOB, HEOOXOIMMO
UCIONb30BATh CIIMCOK MHUIIUATHU3AIIIH.

IIpumep 3.1. Vcnonb30BaHrne KOMIO3UIIMH ISl pEATA3AIMH BKJIFOUYEHUST 00BEKTOB.

Jist  meMOHCTpalMii  KOMMO3WIIMKM BepHeMcs K mnpumepy 2.2. Iloctpoum kiace
BemectBenHoe uwnciao Ha 6Oa3e kmacca llemoe wymcno, uCHonb3yss HE HacleZJOBaHME, a
KOMITO3UIIMIO. JTO BO3MOXKHO, TaK KaK 3alUCh BEHIECTBEHHOTO YHUCJIa BKIIOYAET LEIYI0 H
IpOOHYIO0 YacTH, KOTOPbIE MOXKHO MPEACTaBUTh OOBEKTHBIMH TOJIsIMU Kiacca llemoe wwcio
Tlong. [Ipu onucannm kitacca BemecTBeHHOE YMCIIO CYUTAEM, YTO ONKMcaHue Kiacca Tlong
nometeHo B (aiin Tlongclass.h.

B knacce npexycMoTpuM TpU KOHCTPYKTOpA:

2 nycToii 03 mapaMeTpoB — Ha CiIydail CO3JaHHS HEHHHUIMAIH3UPOBAHHBIX
00BEKTOB;

¥ UHHUIHATA3UPYIOLIHIA — CO3aeT 00BEKT 1O 3alUCH YKCIIa;

¥ UHUIAATA3UPYIONIMA — CO3/1aeT OOBEKT, TMOJydas OTACIbHO LEIYI U APOOHYIO

JacTHu 4yucia.
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B NEpBOM U BTOPOM KOHCTPYKTOpPAX IPU CO3AaHHUU OOBEKTHBIX IOJIEH aBTOMATHYECKHU

BBI3bIBACTCSI KOHCTPYKTOp Ioyis 0e3 mapameTpoB. B mocimeaHeM KOHCTpykTOope —JUis

KOHCTPYHUPOBaAHUA HHUIWATIU3UPOBAHHBIX 00BEKTHBIX moyen HCITIOJIb30BaH BBI3OB

KOHCTPYKTOPOB B CIIMCKE MHUITUAJIN3ALNH.

#include
#include
#include
#include

#include

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

"Tlongclass.h"

class Treal // Knacc BertecTBeHHOE YHCITO

{

private

Tlong celn; // 00bEKTHOE IOJE - Iejast YacTh BEIICCTBEHHOTO YUCIa

Tlong drob; // 00bekTHOE MoJje - IpoOHast YacTh BEIIECTBEHHOIO YUCIIA

char *real; //3ammuch BELIECTBEHHOI'O YHCIa

public:

Treal () {} // HeMHUITMAIU3UPYIOIIUA KOHCTPYKTOP

Treal (char *st) //MHUIUANTU3UPYIOUIMI KOHCTPYKTOP

{ setnumv (st); }

Treal (dlong c, dlong d): celn(c),drob(d) //KOHCTPYKTOp

{

}

// CO CIMCKOM MHUIAAIA3AIIUA
char *sl=new char[10];
ltoa(celn.num,sl,10);
char *sZ2=new char[10];
ltoa (drob.num,s2,10);
int len=strlen(sl)+strlen(s2);
real=new char [lent+l];
strcpy (real,sl);

strcat (real, s2);

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

void printr(); // BBIBOJI YMCIIa HA DKpaH

void setnumv (char * st); // THULIMAIIM3alMs IoJIEH KJiacca
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Y
void Treal::setnumv (char * st)
{
char *ptr;
real=new char[strlen(st)+1l];
strcpy(real,st);
ptr=strchr(real,'.");
drob.setnum(dlong (atol (ptr+1))); *ptr="\0";

celn.setnum(dlong (atol (real))) *ptr="'.";

}

void Treal::printr ()

{

cout<<"BemecTBeHHOEe umMcJio :"<<real<<endl;
cout<«"llejag uyacTp :"; celn.print ()
cout<<"IlpobHasa uvactb :"; drob.print();

cout<<endl;

}

volid main ()

{
setlocale (0, "russian");
Treal a,b("345678.45567"),d("345678.45567") ;
a.setnumv ("345678.45567") ;
a.printr();
b.printr () ;
d.printr();
_getch();

Hetpynno Buzaets, uto peanuzanus knacca Treal ¢ 0ObEKTHBIMH MOJISIMH IPOIIE, YEM C
UCIIOJIb30BaHUEM HACJeI0BaHus B pumepe 2.3, Tak Kak B HEM OTCYTCTBYIOT METOJbI pabOTHI €
ApoOHOM YacThio unciia. Ho mo cpaBHEHHIO ¢ HACIEOBAHUEM Y HEE €CTh HEOCTATOK: KIACChl
Treal u Tlong He 6x00am 6 00HY uepapxuto U COOMBEMCMBEHHO C UX 00BLEKMAMU Helb3s
pabomame uepe3 OOUH MUNUSUPOBAHHBIN YKA3AMENb, A NOMOMY Ol HUX He peanu3yemcs
MEXAHU3Mbl NPOCMO20 UMU CIONXCHO20 noaumopgusma. B cOOTBETCTBUE C ATHUM pEIICHUE O

KOHKpCTHOﬁ peajm3annuun NIPUHHUMACTCA C Y4CTOM 0CcoOeHHOCTEH HCII0JIb30BaHUA
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pas3pabaTbiBaeMbIX KiaccoB. [Ipuuem eciu 00bEeKTHBIX MOJIel Ooblie IBYyX, HO OrpaHUYEeHHOE U
TOYHO YKa3aHHOE KOJIMYECTBO, TO UCIOIb30BAHNE KOMIIO3UIIMH IIPOCTO HEOOXOJMMO.

IIpumep 3.2. BkiroueHwe B Kjlacc 3a/laHHOTO KOJMYECTBA OJHOTUIIHBIX OOBEKTOB.
PaccmoTpum peanusanuto kinacca Maccus nenbix yrcend. B kauecTBe a1eMeHTOB MaccuBa OynieM
TaKXe MCIOJIb30BaTh 00BEKTHI Kilacca Llenoe uncno nmpumepa 2.2. AHATOTHYHO MPEIBIIYIIEMY

npuMepy OyaeM cuuTaTth, 4TO omucanue kinacca T1ong Haxonutes B (paiine Tlongclass.h.

#include "Tlongclass.h"
#include <conio.h>
class mastlong // Knacc MaccuB LIENIBIX YUCET
{
private: dlong size; // pazmep MaccuBa

Tlong mas[10]; //maccuB o0bekToB Kinacca Tlong
public:

mastlong () {} // HeMHUITMAIU3UPYIOIHUA KOHCTPYKTOP

mastlong (dlong af,dlong ml[]) //KOHCTPYKTOp C mapameTpaMu

{ setmas (af,ml) ; }

~mastlong () {} // necTpyKTOp

void printm(); //BBIBOA 3JI€MEHTOB MaccHBa Ha SKpaH

void setmas (dlong af,dlong ml[]); // vHAOHAIH3ALMS TOJICH
i
void mastlong: :setmas (dlong af,dlong ml[])
{

int i;

if (af <= 10) size=af; else size=10;

for (i=0;i<size;i++) mas[i].setnum(ml[i]);
}
void mastlong: :printm()
{

int iy

printf ("Comepxumoe obwexTa MACCUB \n");

for (i=0;i<size;i++) mas[i] .print () ;
}

void main ()
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setlocale (0, "russian");

int i,n; dlong mn[4]={456,5678,64328,45234};
mastlong a(4,mn);

a.printm() ;

_getch();

B nannom mpumepe, HE3aBUCUMO OT pa3Mepa peajbHOTO MAacCHBa, B OOBEKTE CO3/1aeTCs
mojie — maccuB HA 10 smemenToB. Ho ecnm KoamuecTBO OOBEKTOB CWIJIBHO MEHSETCSA B
3aBUCUMOCTH OT TIPUMEHEHHUsI 00BEKTa WIIM 3apaHee HeNpecKa3yeMo, TO JydIlle UCIOJIb30BaTh

IOoJIE€ — JUHAMUYECKUI MacCCHB, p€ajin3dyd MpUu 5TOM MCXAHU3M HAIIOJIHCHUA.
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3.2 Hanoanenue

Hanonnenuem Ha3pIBalOT TaKOE OTHOIIEHHE KJIACCOB, IIPH KOTOPOM KOJIMYECTBO OOBEKTOB
HEKOTOPOTo KJlacca, BKIIIOYAEMBIX B JPYroil Kiacc, He OTPaHUYEHO U MOXKET MEHSTHCS OT HYJIs
70 J0CTaTOYHO Oonbmnx 3HaueHW. B C++, kak um B JIpyrux s3blkax NpOrpaMMHpOBAHUS,
HaIlOJIHEHUE pealn3yeTcsl ¢ IPUMEHEHUEM ykasarenel. Mcnonabp3oBanue ykas3areneil mo3BOJsSeT
YIOPaBIATh BKIOYaEMBbIMU OOBEKTaMH, KOTOpbIE, KaK IpaBUIO, COOpaHbl B MAacCHUB WIH
CIHCKOBYIO CTPYKTypy. HamonHeHne MOKeT HCHOJb30BaThCsl M B cCiydae HEOOJBIIOro
KOJINYECTBA OOBEKTHBIX MOJIEH, HE CBS3aHHBIX B CTPYKTYpPbI, HO 3TO MPHUBOAUT K IMOJYYEHHUIO
Oosiee CIOXKHON MPOrpamMMbl, YeM MPH MPUMEHEHWH KOMIIO3HMIMHU M3-3a MPoOJIeM pean3aluu
NTUHAMHAYECKUX IIOJIEH.

IIpumep 3.3 Vcnonb3oBaHue HaOJHEHUS AJIS peain3alii BKIOYEHHUSI 0ObEKTOB.

JIEeMOHCTpALlMIO HANOJHEHUS ONATh BBHINOJIHMM Ha 0a3ze kiaccoB llenoe umcno u
BemectBennoe uucno wu3 npumepoB 2.2 m 3.1. Iloctpoum knacc BemiecTBeHHOE 4HCIIO,
UCIIOJNIB3YS yKa3zaTenau Ha o0bekThl kiacca Llenoe uucino. ITockonpky omnmcanue knacca llemoe
YHCIIO HE MEHSETCS, JUIsl COKpAILlEHUs] TEKCTa OMSATh BOCIIOJIb3YyEeMCS YK€ UMEIoIMMEst (paiiom

"Tlongclass.h".

#include "Tlongclass.h"

#include <string.h>

#include <iostream>

using namespace std;

class Treal // Knacc BeriecTBeHHOE YHCIIO

{

public: Tlong *celn; //mone menas 4acTh - yka3aTrenab Ha 00beKT kiacca Tlong
Tlong *drob; // mote ApoOHast 9acTh - yka3aTellb Ha 00BeKT Kinacca Tlong
char *real; // IoJie BEUIECTBEHHOE YHCIIO - YKa3aTellb Ha CTPOKY
Treal () // KOHCTPYKTOp C MHUIMATIN3aluel yKa3aTelen

{ celn=drob=NULL; real=NULL; }

Treal::Treal (char * st) //MHMIHATU3UPYIOUIUI KOHCTPYKTOP
{ setnumv (st) ; }

~Treal () /| necTpyKTOp

{
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delete real;
if (celn!=NULL) delete celn;
if (drob!=NULL) delete drob;
}
void printr(); // BBIBOJI 3aITKCH BEIICCTBEHHOTO YHCIIA
void setnumv (char * st); // uHUIMaIA3a1MA IOJIEH
Y
void Treal::setnumv (char * st)
{
int l=strlen(st); char *ptr; dlong t;
real=new char[1+1]; strcpy(real,st);
ptr=strchr(real,'.");
t=dlong (atol (ptr+l)); “*ptr='\0"';
if (£!=0) drob=new Tlong(t):;
t=dlong (atol (real)),; “Fptr='."';
if (£!=0) celn=new Tlong(t):;
}
void Treal::printr ()

{

cout<<"BemecTBeHHOe umciyo "<<real<<endl;

if (celn!=NULL) {cout<<"lleslasg uyacThb A celn->print () ;}
if (drob!=NULL) {cout<<"Ipobuas uyacTe :"; drob->print () ;}
cout<<endl;

}

volid main ()

{
setlocale (0, "russian");
Treal a("78457.23065");
a.printr();

system ("pause") ;

13 npumMepa BHAHO, 4YTO 00BeEM nporpamMmsbl  IIpU  HCIOJIb30BAHWU HAIIOJHCHUSA
MPAKTUYCCKU TaKoH KE€, KakK Ipu HNPHUMCHCHUU KOMIIO3HUIIHNH. On YBCIIUYMUBACTCA TOJIBKO

6naronapﬂ BKIIFOUYCHHIO B KOHCTPYKTOP onepam/lﬁ 110 BBIICJICHHIO ITaMATH 11O ITOJIA 00BEKTA U B
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JIECTPYKTOp — MO OCBOOOX/IEHUIO BBIIEICHHOM KOHCTpYKTOpOoM namstu. Ho y mpuBeIeHHOro
BapHaHTa €CTb OJHO [JOCTOMHCTBO. EciaM y NpeAcTaBIsieMOro BEIIECTBEHHOIO 4YHCIa
OTCYTCTBYET JpOoOHAasl WM IieJlasi YacTh, TO MaMsTh MOJ 3TO I0JIe HE BBIACNSIETCS, B OTINYHE OT
IpebIAYIIero NpuMepa, rae NaMsaTh M0J1 OISl BBIAESETCS BCera.

Taxum 006pa3oM, Mbl BHOBb KOHCTaTUPYEM, YTO MPHU MPOESKTUPOBAHUH CIIOKHBIX KIACCOB
BBIOOp KOHKPETHOM peaji3alliy 3aBUCUT OT IeJIel M 3a/1ad, JJIs KOTOPBIX OHM co3naroTrcs. Bo

MHOT'UX CIy4dasX BBIIIOJTHAIOT KOM6I/IHI/IpOBaHI/Ie B OTHOM KJIaCC€ pa3JIMIHBIX OTHOIIICHUH.
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3.3 OcobenHocTH padoThI ¢ ITMHAMHYECKHUMH NOJIMMOP(GHBIMH 00bEKTAMH

Kaxk yxe ormeuasnocs, C++ 1mo3BoJjsieT IprcBauBaTh yKa3aTelsiM Ha 0a30Bblil Ki1ace ajgpeca
00BEKTOB JIF0O0T0 U3 MPOU3BOJIHBIX KJIAcCOB. B 3TOM citydyae BO3HHMKAIOT MPOOJIEMBI C IOCTYIIOM
K IOJISIM 00BEKTa, OMMCAHHBIM B IIPOU3BOHOM KJIAcCe.

Bo-nepBbIX, ykaszarenb Ha OOBEKT 0a30BOTO Kiacca CBsS3aH C OINMCAHMEM €ro Inoiiei, u
IoJIsA, OIMCAHHBIC B IPOU3BOJHOM KJIACCE, IJII HCTO HCBUAWMBIL. HOBTOMY npu O6paIHCHI/II/I
yepe3 yKaszaTelb Ha 0a30BBIM KJacC K MOJISIM OOBEKTa MPOM3BOAHOIO Kilacca HEO0OXOIUMO
CpeACTBaMU sI3bIKa SIBHO MEPEONPENEINTh («IPUBECTH») TUN yKazaTelns (cM. pazaen 3.4).

Bo-BTophIX, ecinM mpu  OmpeneNeHHM yKasaTelas Ha 0a30BBIH  Kiacc coO3gaeTcs
Z[I/IHaMI/I‘-IGCKI/If/'I 00BEKT IMPONU3BOAHOTO KJIacCa, TO BO BPEMs YHHUYTOXKCHHA TaKOIro 00BEKTA
BBI3BIBACTCS JECTPYKTOP JIMIIb 0Aa30BOTO KJacca M MaMsTh OCBOOOXKIAETCS HEKOPPEKTHO, TaK
KaK JIeCTPYKTOp HE MOXET NpPaBWIbHO ONPEAETUTh pa3Mepbl OCBOOOXKIaeMOMl mamsaTH. OTa
npobiema pemaeTcs NPUMEHEHHEM BUPTYaJIbHOTO JlecTpykTopa. [Ipu oObsBiIeHNN AecTpyKTOpa
0a30BOro Kiacca BUPTYaJbHBIM JECTPYKTOPHI TPOWU3BOAHBIX KIIACCOB TaKXKe CTAHOBSITCA
BUPTyalbHbIMU. Torna mpu yHHYTOXKEHHHM OOBEKTa ¢ moMollbio omepaTtopa delete BbI30B
JecTpykTopa Oyzaer mpoucxoauTs depe3 TBM u, cienoBaresbHO, 1€CTPYKTOPHI MPOU3BOIHBIX
KJ1accoB OyIyT BbI3BaHBI KOPPEKTHO.

O06e yka3aHHbIE 0COOEHHOCTH UMEIOT MECTO U IIPU paboTe ¢ NOTMMOP(HBIMU 00BEKTAMHU.

IIpumep 3.4. lcnonws3oBanue ykazaTesneid Ha 0a30BbIM Ki1acc M BHUPTYaJbHOTO
JecTpykTopa. B mporpamMe onpenesneHsl ABa Kjlacca: KJIacc, COAep Kalui 1oJie 1eJoro TUIa, 1
MIPOM3BOJIHBIA OT HEro KJacc, COAEp)Kalluid B KayecTBE MOJIS AMHAMHUYECKUI MaccHB, pa3Mep

KOTOPOro onpeacsa€TCda 3HAYCHUCM I10JIS TEJIOr0 TUIld, YHACIICAOBAHHOT'O OT POAUTECIIA.

#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; } // KOHCTPYKTOp
virtual ~integ() {} // mecTpyKTOop

virtual void print(void) { cout<<"™ "<<n<<endl;}

class masinteg: public integ

{

int *mas;

public: masinteg (int wvn); // KOHCTPYKTOP

~masinteqg () { delete [] mas; } // gecTpykrop

void print (void);

masinteg::masinteg(int vn) :integ(vn)

{

}

mas=new int[n];

for (int i=0;i<n;i++) mas[i]=rand()/1000;

void masinteg::print ()

{

}

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

{ cout<<"™ " <<mas[i]; cout<< endl; }

volid main ()

{

setlocale (0, "russian");

srand( (unsigned)time( NULL ) );

integ *pa; // ykazaTenb Ha 0a30BBINA KIIACC

pa=new integ(5); //co3manme oObeKTa 6a30BOTO Kilacca
pa->print () ;

delete pa; // aBTOMaTHYECKU BBI30B JIECTPYKTOpA integ
pa=new masinteg (6); //co3manue oObEKTa MPOU3BOIHOTO Kjacca
pa->print () ;

delete pa; // aBTOMaTHYECKU BBI30B JIECTPYKTOpa masinteg

system ("pause") ;
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3.4 Bocxoasiiee 1 HUCXOAsIee H3MEHEHHE THIIA 00HEKTOB

B OOII npu pabote ¢ 00beKTaMu BO3MOXXHO BpEMEHHOE M3MEHeHHe ux Tuma. [Ipu sTom
pa3IuyaoT:

3% HMCXOIAIIIee TIPHBE/ICHIE THITA;

3% BocxoisIiee pHBeIeHHE TUIIA.

[TpuBenenue Tuma 0OBEKTA HA3BIBAIOT HUCXOOAWUM, €CIIH B €TO PE3yJIbTaTe yKa3aTedb WIH
CChblTKAa Ha OOBEKTHI 0a30BOro Kjacca mpeodpasyercss B yKa3aTellb WIIM CCHUIKY Ha OOBEKTHI
MIPOU3BOJIHOTO, U 80CXOOAWUM, €CIIA YKA3aTellb WU CChUIKA HAa OOBEKTHI MMPOM3BOIHOIO Kiacca
npeoOpasyeTcs B yKa3aTellb WM CChUIKY Ha 00BbEKTHI 0a30BOI0 Kiacca.

Bocxoasinee mpuBeqeHHe THIIA BO3MOXKHO BCErJa, NMOCKOJIBKY BCE TIONS M METOMBI
Npe/iKa YHACJIeA0BaHbl TIOTOMKOM, a, CII€A0BATEIbHO, OMIMOOK NP 0OpamieHny K KOMIIOHEHTaM
IIPYU BOCXOJSIIEM MPUBEJICHUM BO3HUKATh He OyneT. JlaHHBIN THUN NMpUBEIEHUS THUIA OOBEKTa
UCTIONB3YIOT TPH HEOOXOAWMOCTH BBI3BATH IEPEONPEICICHHBII B TOTOMKE METOa 0a30BOTO

KJ1acca, HarnpuMmep:

class A {
public:
void func(char ch);
Y
class B : public A {

public: void func (char *str);
}i
B b;
b.func("c"); // BeI3BaTh B::func()

(A)b.func('c'); //BeBath A::func(); (A)b - Bocxoasiiiee npuBeeHUe TUIIA

Hucxoasee NnpuBeACHUuEC IMPUBCACHUC JOIMYCTHUMO, TOJBKO JIA CJIy4acB, KOr'Ja 00BEKT
IMPOMU3BOAHOTO KJIaCCa MJOCTYIICH YC€PE3 yKa3aTClib WJIM CCBIIIKY Ha 00BEKT 6330BOF0, T.€. KOraa
IIpHu NIpUBCACHUN BOCCTAHABIUBACTCA COOTBECTCTBHUC 00BeKTa CBOCMY KJIACCy (I/IJ'II/I IIpu CJIOKHOH
HCpapXuu — BO3MOXHO €TI0 POAUTCIIO, CCIIM YKa3aTCJib WJIM CCBhUIKAa ITPHUHAJICKAIN Ooiee

«JIPEBHUM» IIPEIKaM).
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Hucxonsmiee npuBe/ieHUE BBINOJIHAIOT, YTOOBI MOJYYUTh 4Yepe3 yKa3aTelb WIN CCBUIKY
0a30BOro Kiacca JOCTYIl K KOMIIOHEHTaM, J00aBICHHBIM B MPOHM3BOJHOM Kiacce. Takas
CUTYaIHsl BCTPEYAETCS CPABHUTEIBHO YacTO MPHU padoTe C MOTUMOP(PHBIMI 0OHEKTAMHU.

[Ipy BBINOJIHEHUM HHUCXOJSILEro INMPUBEJEHHUS TUIOB HEOOXOJMMa IPOBEpKa, TaK Kak
HUKaKOM TapaHTHM, 4YTO YKa3aTelb CChUIaeTcs Ha ajapec O0O0BeKTa HMMEHHO JIaHHOTO
MPOM3BOJHOTO Kilacca, HeT. lMcmomb3yeTcs ke 9TO mpeoOpa3oBaHMe TIpH padboTe C
NOTUMOP(HBEIMA O0BEKTaAMH TIOCTOSIHHO, B CBSI3W C TEM, YTO 3TO EIUHCTBEHHBIH CITOCO0
o0ecneynTh BUAUMOCTD I0JIEH NPOM3BOAHOIO Kilacca Mpu paboTe ¢ 00BEKTOM uepe3 yKas3arTeb
Ha 0a30BBIH KI1acc.

OnepaTopbl npuBefeHuss THNOB. B mocnennux Bepcusix C++ mpuBeieHHE THIIOB
BBHITIOJTHSICTCS, KaK TPAJUIMOHHO, TaK W C WCIOJB30BAHUEM CIECIHAIBHBIX OIEpPaTOpOB.
PaccmoTpuMm 1ienecoo0pa3HOCTh HCIOIB30BAHUS BCEX BO3MOXKHBIX BAPUAHTOB Il HUCXOAIIErO
NIPUBEJICHUS TUIIOB:

1) (<Tum>)<Ilepemennas> — wucmonb3zyercss B Cu/C++ st 100bIX THUNOB, HAYETO HE
MIPOBEPSIET;

2) static cast <Tum>(<IlepemenHas™>) — ucnonb3yerca B C++ [id MOOBIX THUIIOB,
HUYETo HE MPOBEPSET;

3) reinterpret cast <Tun ykasarens>

(<Yka3arenb WIM UHTETPAIbHBIA THIT>) — ucnonb3yercd B CH++ s
yKa3zaTeleil, HU4ero He MpoBepseT;

4) dynamic cast <Tun ykasarens Ha 00bEKT>

(<Ykazarenb Ha 00bEKT>) — ucnoiab3yeTcst B C++ TONBKO 11 HOTUMOP(HBIX
KJ1accoB, TpeOyeT ykazanwus onuu kommmwisaropa /GR (Project/Settings...) B Visual Studio, ecnu
IIPUBEJICHUE HEBO3MOXKHO, TO Bo3Bpamaer NULL.

CrnenoBarenbHO Ui  HUCXOMSIIETO IPUBEJCHHUS THUIIOB IOJUMOP(QHBIX OOBEKTOB
11e71€c000pa3HO MPUMEHATh MMEHHO dynamic cast.

Paccmotpum 3¢ ekt ucnonbp3oBaHUs pa3iMYHBIX BAPUAHTOB MPUBEICHHUS TUIOB Oosee
OAPOOHO.

JuHaMudecKkoe nNpuBeAeHHUE Tuma: dynamic cast <T>(t).

OnepaHipr:

T — yKa3aTelb WM CChUIKA Ha KJlacc WK void*,

t — BBIpAXXEHHS THIIA yKa3aTessl, IpudeM o0a onepanja 1100 yKa3zaTelH, JIN00 CChUIKH.

HpI/IBC,I[eHI/Ie THUIIa OCYHICCTBIIACTCA BO BPEM:A BBIIIOJIHCHUA IIPOrpaMMBI. HpeHYCMOTpeHa

IpOBEpKa BO3MOXHOCTH mpeoOpa3oBanusi, ucnonb3ytomas RTTI (undopmanuio o Tume

OrnaBaeHue



86

MEPEMEHHBIX, UCIOJIb3yEMYIO BO BPEMEHH BBINIOJIHEHUS MPOrpaMMbl), KoTopas ctpourcs B C++
TOJIBKO IS TOTUMOP(HBIX OOHEKTOB.

[TpumeHnsieTcs 17st HUCXOIAIIETO MPUBEICHUS TUTIOB MOJTMMOP(HBIX 00BEKTOB, HAITPUMED:

#include <iostream>
class A

{
public: wvirtual ~A() {}/* kjacc ob64a3aTesbHO IOJIKEH BKJIOUATH
BUPTYAaJIbHEIY METOJ, TaK KaK IJig BHIIOJIHEHUS
npuBenenus tpebyerca RTTI*/
}i
class B: public A

{

public: virtual ~B(){}

Y

void func (A& a) /* odyHkumsa, padorTammasd C IOJIMMOPOHEIM OOBEKTOM* /

{

B& b=dynamic cast<B&>(a); // HMCXOoHZsAmee mNpMBeleHMUe TUIIOB

vold main ()

B b;
func (b) ; // BHB0B (QYHKLUUU C IOJMMOPOHEIM OOBEKTOM

system ("pause") ;

Ecnn BBI30B dynamic cast OCyIIECTBISETCS B yCIOBHOW KOHCTPYKIIMH, TO OHIMOKa
npeoOpa3oBaHus, oOHapyKEHHAsl HAa STale BBINOJHEHUS MPOrpaMMBbl, NMPUBOJUT K YCTaHOBKE
3HAUEHUs YyKazarens paBHbIM NULL, B pe3yJbTaTe€ YEero akTHUBU3HPYETCS BETBb «HUHAYE».

Hanpuwmep:

if (Derived* g=dynamic_cast<Derived*> (p)
{<ecmu mpeoOpa3zoBaHUE YCIEIIHO, TO ...> }

else {<ecmu nmpeoOpa3oBaHHE HEYCIIEIIHO, TO ...> }
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B stom mpumepe ocymiecTBisieTcss mpeoOpa3oBaHUE yKas3aTedss Ha OOBEKThl 0a30BOTO
KJlacca B yKa3aTellb Ha 00BEKTHI POU3BOJHOTO Kilacca ¢ mpoBepkoit mpaBmwibHOCTH 10 RTTI Ha
JTare BBINOJIHEHUs NporpaMmMbl. Eciiu mpeoOpa3oBaHre HEKOPPEKTHO, TO ONEPATOP BO3BPALIAET
NULL, u ycraHaBauBaeTcd g=NULL, B pe3yJbTaTe Yero ynpaBjJICHUC MEpEIacTCsA Ha BETBb
else.

Ecnu BBI30B OCYIIECTBISAETCA B OIEPAaTOPE IMIPUCBAUBAHMS, TO IIPU HEYAA4e FEHEPUPYETCS

uckmouenue bad cast. Hanpumep:

Derived* g=dynamic_ cast<Derived*> (p);

Craruyeckoe NpUBEeJAEHHUE THUNA: static cast<T>(t).

Omnepannpl: T — yKa3aTellb, CChLIKA, apU(PMETHUECKUM THUI WIM IEepeducieHue; t
apryMeHT Tuma, cooTBeTcTByromero T. Oba omepaHia J0OKHBI OBITH ONpEIENCHBI Ha JTame
koMmwisinuy. Onepanusi BBIMOJHSIETCS Ha 3Tale KOMOWISALUU Oe3 NMPOBEPKHU IMPaBUIBHOCTH
npeoOpa3oBaHuUs.

Moxet nmpeoOpa3oBbIBaTh:

1) enoe 4KcIiio B 1eJI0e APYroro THUIA MU B BELIECTBEHHOE U 00paTHO:

int 1i;
float f=static cast<float>(i); /* ocymecTBiser npeodpazoBaHue

0e3 MpOBEpKH Ha 3Tane KOMIOWISALUH IPOrpamMMbl */

2) ykazaTeiu pa3iuyHbIX THUIOB, HAIIPUMED:

int *g=static cast<int>(malloc(100)); /* ocymecTBiseT npeoOpa3oBaHuE

0e3 TpPOBE PKH Ha dTaIe KOMITHIAIUHA MPOTPaMMBI */

3) ykaszaTeau M CChUIKA Ha OOBEKTHI HEPAapXHUH B YKA3aTENIU U CCHUIKU Ha JIPYrue 0ObEKThI
TOM e HepapxuM, €ClM BBINOJIHIEMOE NpUBEIEHHE OAHO3HayHO. Hampumep, Bocxopsinee
IIPUBEJICHNE TUIOB WIM HUCXOAALIEE IPUBEIECHUE TUIIOB HEMTOJUMOP(PHBIX 0OBEKTOB, HEPAPXUU

KJIaCCOB KOTOPBIX HC UCIIOJIB3YIOT BUPTYAJIbHOTO HACJICJOBAHUS:

class A {..}; // k7acc He BKIIIOYAET BUPTYaJIbHBIX (DYHKIIHA

class B:public A{}; // He UCTOJIb3yeTCsl BUPTYaIbHOE HACIEIOBAHUE
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void somefunc ()

{
A a;, B b;
B& ab=static_cast<B&>(a); // Hucxopsilee IpUBEICHHE

A& ba=static_cast<A&>(b); // Bocxoxsuiee NpuBEaCHHE

OcranpHble J1Ba Omeparopa MPUBEICHUS THUIA HANPSIMYI0 C OOBEKTaMH OOBIYHO HE
UCHONB3YIOTCA. OJTO omeparop const cast<T>(t), KOTOpHIA NPUMEHSAIOT I OTMEHBI
necTBusl MOAMQPUKATOPOB const wium volatile, u omeparop reinterpret<T>(t),
KOTOPBIM OCYILIECTBISIET NMPeoOpa30oBaHMsl, OTBETCTBEHHOCTh 3a KOTOPBIE MOJHOCTHIO JIOXKHUTCS
Ha MPOTrpaMMHUCTA.

IIpumep 3.5. Bocxonsmee W HHUCXOJMIEEe NPUBEICHHE THIOB OOBEKTOB C

HCIOJIb30BAHUECM PA3JIMYHBIX CPCACTB A3bIKaA.

#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;}
b
class TB:public TA

{
char S[10];
public: TB (char *aS) :TA(aS[0]) {strcpy(S,asS);}
void func () {cout<<c<<' '<<S<<endl;}
i
void main ()
{
TA *pA=new TA('A'), *pC=new TB("AB");
TB *pB=new TB("AC");
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// BOCXoasilIee NpUBeAeHNE THIIOB

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

reinterpret cast<TA *>(pB)->func();

static cast<TA *>(pB)->func();

dynamic cast<TA *>(pB)->func();

/| HuCXOasIIee MPUBEeHNE TUTIOB - KOPPEKTHO

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

reinterpret cast<TB *>(pC)->func();

static cast<TB *>(pC)->func();

dynamic cast<TB *>(pC)->func();
// HuCcXoasiIee MPUBeeHIE TUIIOB - HEKOPPEKTHO

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

reinterpret cast<TB *>(pA)->func();

static cast<TB *>(pA)->func();

// dynamic cast<TB *>(pA)->func(); // ¢ukcupyer ommoOKy!
// npoBepKa KOPPEKTHOCTH HUCXOSIIIEr0 Mpeodpa3oBaHus

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

system ("pause") ;
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3.5 KonTeiiHepHBIe KJIacChl

Pemenne MHOTHX 3aja4 Mopa3yMeBaeT co3/iaHne HabOpOB 0OOBEKTOB M 00PAOOTKY TaKHX
HaObopoB. OOBEKT, HAa3HAUYECHUEM KOTOPOTO SIBIIICTCS XPAaHCHHWE OOBEKTOB JPYTUX THIIOB U
yIpaBieHUEe HUMH, MPUHITO Ha3bIBaTh KoHmetiHepom. COOTBETCTBEHHO Kiacc TaKoro oObeKTa
Ha3bIBAIOT KOHMEUHEPHBIM.

[Ipn peaym3anuu KOHTEHHEPHOTO KiIacca HUCIOIB3YIOT MEXaHWU3MBl KOMITO3HMIIUU WIIH
HanojHeHus. Ecnym KOHTEHHEpHBIM KJacCc peanu3yeT MEXaHW3M KOMIIO3UIUU, TO THI U
KOJIMYECTBO YMPABISAEMBIX OOBEKTOB KECTKO OMpEAeNeHbl TUIOM M KOJHMYECTBOM OOBEKTHBIX
nonei. Eciv OH mpuMeHsieT MeXaHW3M HAMOJHEHHs, TO TMOAKIIOYECHHE pealn3yeTcs uepes
yKa3zareiau, CJeI0BaTeNIbHO, KOHTCHHEpP MOMXET YIPaBJIATh KaKk OOBEKTaMH HEKOTOPOTO
0a30BOTO, TaK ¥ 00BEKTAMH BCEX MOTOMKOB TOTO KJlacca.

OOBIYHO KOHTEWHEPHBIE KJIACChl PEaNM3yIOT THUIOBBIE CTPYKTYpbI, TaKHe, KaK MacCHUB,
CTEeK WJIM CIHCOK, U BKJIFOYAIOT METO/IbI, BHITIOTHSIONINE OCHOBHBIE OMEPAlUU HaJ XPaHUMBIMH
JTAHHBIMHU.

OOs3atenpHass  omeparysi, NPUCYTCTBYIOIAs B JIOOOM KOHTEHHEPHOM Kiacce —
mocyenoBareabHas 00paboTka 00bekToB. Takas o0pabOTKa MOXKET 00ecTeunBaThCs ABYMS
crioco6amu.

[TepBolit cmoco0 Oa3upyercs Ha CO3[JaHUU CHEIHMAIBHON MPOIEAYPHI TPOCMOTpa
BCEX JJIEMEHTOB KOHTEeHHepa. B 3Ty mporeaypy B KadecTBe NapameTpa MepefacTcss HUMS
GYHKIMM WU TPOLENyphl, pealusylouieil anroputM TpedyemMol oO0pabOoTKU dlIeMeHTa
KOHTENHEpA.

BTtTopoi# cmoc o0 peanusyercs yepe3 ompelnelieHue UTepaTopa WM Kiacca
UTEPATOPOB, TOIXOMSIICTO JUIS JaHHOTO BHJA KOHTeWHepa. [Ipu momomu uTepaTopoB
MPOrPaMMHUCT MOXKET YIPaBIATh KOHTEHHEpPOM, HE 3Hasg (PaKTUUECKHX THUIIOB 3JIEMEHTOB.
Heckonbko KITIOUEBBIX KOMIIOHEHTHBIX (DYHKIHMNA TO3BOJSIOT MPOTPAMMUCTY HAWTH KOHIIBI
MOCJIEIOBATEILHOCTH 2JIEMEHTOB.

Ipumep 3.6. KonTteitHepHBIN Kiacc ¢ MpOIEAypoi ModjaeMeHTHOH oOpabotku. IlycTh
TpeOyetrcst pa3paboTaTh KOHTelHep Ha 0a3e COPTHUPOBAHHOTO CIIMCKAa 3JIEMEHTOB,
MpUHAISKAINX uepapxuu kinaccoB Yucno — Ctpoka — Tabnuma.

CrpykTypy KiaccoB OynaeM pa3pabaThiBaTh IO3TalHO. B OCHOBY wHepapxuu KiaccoB
moyIokuM kiacchl Cnucok — DJIeMeHT. DTH JBa Kiacca oOpa3yloT KOHTEWHEpHBIN Kiacc,

yrpasisieMble 00bEKTHl KOTOPOTO JIOJKHBI HAacIeI0BaThCs OT Kitacca DnemeHT (puc. 3.1). Knace
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Crucok 6YILCT COACPKATh TPU IIOJIA — YKa3aTCJIM Ha 00BEKTHI KJacca DJIECMEHT: YKa3aTeCJib Ha
HGpBI:II;'I 9JICMCHT, YKa3aTcCJIb Ha TOCICIHUI DJIEMEHT U YKa3aTcCiib Ha TeKyHII/Iﬁ DJIEMEHT. OTH
YKa3aTeJin HUCIOJIB3YIOTCA IJId OpraHu3aluyi IBYCBA3HOI'O CITMCKaA. Knacc DaemeHT COACPIKUT
TOJIBKO JIBa IIOJIA — YKa3aTCJIM Ha 3JICMCHTBLI TOI'O K€ KJIaCCa, KOTOPLIC 6y,HYT XpaHUTb aJpccC

CIIETYIOLIETO U aJpec MPEAbIIYIIero 3JIEMEHTOB CITHCKA.

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

Puc. 3.1. Jluarpamma kiaccoB, peaiusyemasi B mpumepe 3.6

3areM Ha ©0a3e OTUX KIaccoB pa3zpaboTaeM aOCTpaKTHbI KOHTEHHEPHBIN Kiacc
CopTUpOBaHHBIN CHOHUCOK, MPEAYyCMAaTPUBAIOIIUNA METOJ COPTHPOBKU SOrt C BHYTPEHHHUM
BBI30BOM MeETO/Ia cpaBHEHHMs 3jeMeHToB Compare. Hanmuume BHYTpeHHEro MeToja CpaBHEHHS
MO3BOJIUT B JajbHEHIIEM Ha 0asze ATOro Kjiacca CO3/aBaTh JIPYTHE KIAcChl, MCIHOJB3YIOIIHE
pa3iInyuHbIe 3aKOHBI COPTHPOBKHU.

Ot knacca DneMeHT Hacienyem knaccel Yucno, Ctpoka, Tabnuna, 700aBisss HOBbIE MO
U [IEpEKpPBIBas METOJ BBIBOJA COAEPKUMOrO dIEMEHTa Print ().

Tenepp MOxHO omucath kiacc [lonp30BaTenbCKUil COPTUPOBAHHBIN CIHMCOK, KOTOPBIN
MEPEONPEEIUT METOJ CPABHEHHUSI DJIEMEHTOB IPU COPTUPOBKE, 33JaB CPaBHEHUE PEAIbHBIX

TMOJIeH KJIacCOB MPEIMETHOM 00JIaCTH 3a/1a4H.

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

#include <string.h>
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class TElement // aGCTpaKTHBIN Ki1acc DIEMEHT CIHUCKa

{

public: TElement *pre, *suc;
TElement (void) { pre=suc=NULL;} // KOHCTpYKTOp
virtual void Print (void)=0; //abcTpakTHBIN METO] BBIBOAA
i
class TSpisok // xnmacc Criucok
{
protected: TElement *first,*last, *cur; /*yka3arenu Ha NepBbIi,
MOCTEAHUN U TEKYIUH 3JIEMEHTHI CrIucKa */
public: TSpisok(void){ first=last=cur=NULL;}
~TSpisok () ; /] mecTpyKTOp
void Add(TElement *e); // moOaBiieHUE DIEMEHTA B CIIMCOK
TElement *Del (void) ; // ynaieHue 3JeMeHTa U3 CIIHCKa
void ForEach (void (*f) (TElement *e)); //mo3nemeHTHas 00pabOTKa
i
TSpisok::~TSpisok ()
{
while ((cur=Del ()) !=NULL)
{ cur->Print(); delete (cur); }

}
void TSpisok::Add(TElement *e)
{
if (first==NULL) first=last=e;
else { e->suc=first; first=first->pre=e;}
}
TElement *TSpisok::Del (void)
{
TElement *temp=last;
if (last!=NULL)
{
last=last->pre;

if (last!=NULL) last->suc=NULL;
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if (last==NULL) first=NULL;
return temp;

}
void TSpisok::ForEach (void (*f) (TElement *e))

{
cur=first;
while (cur!=NULL) { (*f) (cur); cur=cur->suc;}

}

class TSortSpisok:public TSpisok // xnacc COPTUMPOBAHHEIL CIMCOK

{
protected:

virtual int Compare (void *opl,void *op2)=0; /* abcTpakTHBIA METOJ

CpaBHEHHUS ISl IPOLIEypPhl COPTUPOBKHU */

public:
void Sort (void); // METOIl COPTUPOBKHU
TSortSpisok (void) : TSpisok () {} // KOHCTPYKTOP
~TSortSpisok () {} /| TeCTpyKTOp

i
void TSortSpisok::Sort (void)
{
int swap=1l; TElement *temp;
while (swap)
{
swap=0; cur=first;
while (cur->suc!=NULL)
{
if (Compare (cur,cur->suc))
{
temp=cur->suc;
cur—->suc=temp->suc;
temp->suc=cur;
if (cur->pre!=NULL)
cur—->pre->suc=temp;
else first=temp;
temp->pre=cur->pre;
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cur->pre=temp;
if (cur->suc!=NULL)
cur->suc->pre=cur;
else last=cur;
cur=temp; swap=1;
}

else cur=cur->suc;

}

class TNum: public TElement // kmacc Ywucno

{

public: int num; // AUCIIOBOE TOJIE MEJIOT0 THIIa
void Print(void) { printf("%d ",num); }
TNum () {} // KOHCTPYKTOP IO YMOJIYAHMIO
TNum (int n) :num(n) {} // KOHCTPYKTOP

Y

class TStr: public TNum  //kmacc Ctpoka (num - JyIMHA CTPOKH)

{

public: char st[40]; // TI07Ie CUMBOJTBHAS CTPOKA
TStr () {} // KOHCTPYKTOP IO YMOIIYaHHUIO
TStr (char *s) :TNum(strlen(s))

{
strcpy (st,s);

if (num>=40)st[40]='\0"; else st[num+l]="'\0";

}
volid Print (void)
{ TNum: :Print () ; printf ("%s\n",st); }
i
class TTabl: public TStr //knacc Tabnuua - 1006aBiIseT CTPOKY
{
public: char str[20];
void Print (void)

{ TStr::Print(); printf("%$s\n ",str); }
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TTabl () {} // KOHCTPYKTOP IO YMOJIYAHMIO
TTabl (char *s,char *s2) :TStr(s)
{
strcpy(str,s2);
if (strlen(s2)>=20) str[20]='\0";
else str[strlen(s2)+1]1="\0";

i
class TSSpisok:public TSortSpisok /* knacc [lomp3oBarenbcKuii

COPTHUPOBAHHBIN CTIICOK™/

{
protected:

int Compare (void *opl,void *op2) /* MeTroa cpaBHEHHS
JUTSI TIPOLICTYPBI COPTUPOBKH C SIBHBIM TIpeoOpa3oBaHueM Tuma */

{ return (((TTabl *)opl)->num)<(((TTabl *)op2)->num);}
public:

TSSpisok (void) :TSortSpisok() {}

~TSSpisok (void) {}
i
void Show (TElement *e) // mpouenypa ans nepemauu B metoq ForEach
{ e->Print (); }
TSSpisok N; // 00BexT kiacca COpTUPOBAHHBIHN CITUCOK
void main ()

{
setlocale (0, "russian");

int k; char str[40]; char str2[20];
TElement *p; // yka3aTenb Ha 6a30BbIi Kiacc Telement
// tukI GopMUPOBaHUs CITUCKa U3 00bekTOB KiaaccoB TNum, TStr, TTabl

while ( printf ("Beenmure umcio:"),scanf ("sd", &k) !=EOF)

{
p=new TNum (k) ; N.Add (p) ;

printf ("Bremure cTpoky:"); scanf ("%s",str);
printf ("Beemure ctTpoky 2:"); scanf ("%$s",str2);
p=new TTabl (str,str2); N.Add (p) ;
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printf ("Beeaure crpoky:"); scanf ("%s",str);
p=new TStr (str); N.Add (p) ;

}

puts ("\nBBemeHr 2JIeMeHTH:") ;

N.ForEach (Show) ; // BBIBOJI DJIEMEHTOB CITHCKA

N.Sort () ; // copTUpOBKa

puts ("\nllocse copTupoBKM:") ;
N.ForEach (Show) ;

_getch();

Ipumep 3.7. KouteitHepHsblii kiacc ¢ ureparopamu. st geMoHCTpauuu paboThl ¢
uTEepaToOpaMu BOCIIOJIB3YEMCS TEKCTOM Mpumepa 3.6, U3MEHHB €ro CIeAyIoNuM 00pa3oM: U3
knacca TSpisok ymanum meton ForEach () u go6aBum aBa Merona-utepatopa ifirst () u
inext (). Onucanue ocTaIbLHBIX KJIACCOB OCTABUM 0€3 U3MEHEHUS.

B pesynbrate kitacc TSpisok Oynet umers BUI

class TSpisok // knmacc Criucok

{

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

public:
TSpisok (void) { first=last=cur=NULL;} // KOHCTPYKTOp
~TSpisok () ; // necTpyKTOp
void Add(TElement *e); // moOaBieHHE 3JIEMEHTA B CIIMCOK
TElement *Del (void); // ynajeHue 3JEeMEHTA U3 CITUCKA
// pyHKIMH-UTEPATOPHI
TElement * ifirst() //yka3zarenb Ha MEPBBIA AJTCMEHT

{ return cur=first; }

TElement * inext () // ykKasaTeJsib Ha CJleOyllMiA 3JIEeMEeHT

{ return cur=cur->suc; }

CDpaFMCHT IIporpaMmhl, I[eMOHCTpI/IpyIOH_II/Iﬁ NPUMCHCHUC HUTCPATOPOB [JISI TaAKOI'O

OIMCaHUs KJacca, OyJeT BBITIISACTh CISAYIOINUM 00pa3oM:
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TSpisok N; // oOobsBieHue 00bekTa Kitacca Crimcok

void main (void)

{

int k; char str[40]; char str2[20];
TElement *p;

// KT OPMHUPOBAHUS CITHCKA U3 eMeHTOB KiaccoB TNum, TStr, TTabl

while (printf ("Beemure umcno:"), scanf ("%$d", &k) !=EOF)
{

p=new TNum (k) ; N.Add (p) ;

printf ("Beeaure cTpoky:"); scanf ("%$s",str) ;

printf ("Beemure ctpoky 2:"); scanf("%s",str2);

p=new TTabl (str,str2); N.Add (p) ;
printf ("Beeaure crTpoky:"); scanf ("%$s",str) ;
p=new TStr (str); N.Add (p) ;

}

puts ("\nBBemeHs 2JIeMeHTH:") ;
// iK1 00padOTKH KasKA0T0 3JIeMEeHTa CIIUCKA ¢ MOMOIIbI0 HTEPATOPOB
p=N.ifirst();

while (p!=NULL)

{ p->Print () ; p=N.inext (); }

_getch () ;

Hcnonb3oBanue madJ0HOB KJIACCOB JJIsi NMPOEKTHPOBAHWS KOHTeiiHepoB. OueHb

4JacCTo AJid pCain3aliuun KOHTeﬁHepa HCIIOJIB3YIOTCA IMMapaMCTPU30BAHHBIC KJIACChI, B TOM YHCJIC U

CTaHJIapPTHEIE, onMcaHHble B OubmmoTexke CLASSLIB. OHH Takke MOTYT paboTaTh ¢ 00bEKTaMHU

OJIHOTO KJIacca WJIM MepapXuM KiaccoB. B mocnegHeM ciaydae B KayecTBe MapameTpa B IIaOJIOH

nepeaacTCsa UM KIIaCcCa-poOAUTCIIL WM YKa3aTCJIb Ha KJIIACC-POAUTCIIb. HpHMep KOHTeﬁHepa,

MMOCTPOCHHOTO Ha OCHOBE MIabJI0OHA, IPUBENICH B pazjaene 6.3.

OrnaBaeHue
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Bonpocel 111 caMOKOHTPOJISA

1. Kakoe oTHouIeHHME MEXAy KilaccaMH Has3blBaeTcs Kommosunueit? [lng dero onHa
HCTIONB3YIOTCA?

OtBer.

2. Uem KOMIO3ULIUS OTIMYAETCS OT HanoJiHeHus1? Kak HanmoJHeHue peanusyercs?

Ortger.

3. Uto Takoe BUPTYaJbHBIN JECTPYKTOP M KAKOBBI OCOOEHHOCTH €T0 MUCIOJIb30BAHHUS?

OtBer.

4. Yro Takoe BOCXOJSIIEe W HU3XOJdllee NpuBeAeHUEe TUnoB? ['ne W Kak OHU
UCIIONBb3YIOTCS?

OtgBer.

5. Urto Ha3pBalOT "KOHTEWHEpOM" B MporpaMmMupoBaHuu? JlJIss 4Yero HCHOJIb3YIOT
KOHTEWHEpPHI?

OTtBeT.

OrnaBaeHue
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4 OcoOble cjiy4an OPraHu3anuu J0CTYNAa K 00beKTaM U UX KOMIIOHEHTaM

4.1 JloxaJbHbIE H BJOKEHHbIE KJIACCHI

Knacc moxer ObITh 00BsIBIIEH BHYTpH HekoTopoi GyHKIuH. Takoit kinace B C++ npuHITO
Ha3bIBaTh J1OKaAbHbiM. DYHKIUSA, B KOTOPOH OOBSABIEH JIOKAJbHBIM Kiacc, HE MMeEeT
HEMOCPEACTBEHHOIO JI0CTyNa K KOMIIOHEHTaM JIOKaJIbHOIO Kilacca, JTOCTYIl OCYLIECTBISETCS C
yKa3aHMEM MMEHH OOBEKTa BCTPOEHHOro Kiacca. JIOKadbHBIM Kilacc HE MOXET HMETh
cratudeckux mosneid. OOBEKT JOKAIBHOTO KJIacca MOXKET OBITh CO3/IaH TOJIBKO BHYTPH (YHKIIUH,
B 0oOyactu AEWCTBUS OOBSBICHHS Kiacca. Bce KOMIMOHEHTHbIE (YHKIUH JIOKAIBHOTO Kilacca
JIOJKHBI OBITh BCTPauBaCMbIMHU.

WHorna Bo3HMKaeT HEOOXOAMMOCTb OOBSABICHUSI OJHOTO Kjlacca BHYTpH japyroro. Taxoi
KJIacC Ha3bIBACTCS 610J#CeHHbIM. BIOXKEHHBIM Kilacc pacrojiokeH B 00JacTh JOCTyNa Kiacca,
BHYTpH KOTOpPOro oH 0ObsiBIeH. COOTBETCTBEHHO, OOBEKTBI 3ITOTO Kiacca MOTYT
UCIIOJIb30BaThCsl KAK KOMIIOHEHTHI BHEIIHETo Kiacca. KOMIOHEHTHbIE (DYHKIIMM U CTaTHYECKUE
KOMITOHEHTHI BJIOKEHHOTO KJIacca MOTYT ObITh OMMCaHbl BHE IN100AJIBHOIO Kilacca.

IIpumep 4.1. Bnoxennsle kiaccel. Huwxke ommcan kiace TGroup (I'pynma cTyneHTOB),
COCTaBHOM yacThio KoToporo siisercs knace TStudent (Ctynent). dakTuuecku Mexay 3TUMH
KJJacCaMU pealM30BaHO HAIOJHEHHE, HO MpH onucaHuu kKinacc CTyAEHT BIIOKEH B Kiacc

I'pynma.

#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; }
char * getName () { return Name; }
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float getold() { return old; }

void setstudent ()

{
char s[30];
puts ("input famyli"); gets(s);
Famyli= new char [strlen(s)+1l];
strcpy (Famyli,s) ;
puts ("input Name"); gets(s);
Name= new char [strlen(s)+1l];
strcpy (Name, s) ;
puts ("Input 014d") ; gets(s);
old=atof (s) ;
}
void printst()
{
printf ("%$15s %10s %6.2f\n",
getFam() , getName (), getold()):;
}
}i
int 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 () ;
}
void printGr ()
{
puts ("Information of Group");
for (int 1=0;i<size;i++)

Masgroup[i] .printst ()

OruiaBnenue
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volid main ()
{
TGroup AK; int n;
puts ("input n<=30"); scanf ("$d\n", &n);
AK.setgroup (n) ;
AK.printGr () ;
_getch();

OrnaBaeHue
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4.2 CraTrnyeckue KOMIOHEHTHI KJjacca

Kiacc — 310 THT, a2 00bEKT — KOHKPETHBIH MPEACTaBUTENh ITOTO Kiacca B mporpamme. s
KaXKJIOTO OOBEKTa CYIIECTBYET CBOSI KOMHS mojel kiacca. Ecim Bce 0OBEKTHI OJHOTO THTIA
WCIIONIB3YIOT HEKOTOphIE JIaHHBIE COBMECTHO, TO BO3HHKAET IMpoOjeMa pa3MEelieHUs 3THX
JAHHBIX M 00eClevYeHHus MX IOCTYMHOCTH M3 BCeX OOBEKTOB Kiacca. ITy MpoOdieMy MOMKHO
pGHII/ITI) HMCIOJIb30BAHUEM BHCIIHUX exXtern MM BHEIIHUX CTAaTHYECKUX extern static
MEePEMEHHBIX, HO JTO HAPYIIUT MPUHIUIN HWHKAMCYISAIUU, TIOCKOJIBKY TE€pEeMEHHBIE OyIyT
JOCTYTIHBI HE TOJILKO 00bEKTaM Kjacca. boiee rpaMOTHBIM pelieHHueM SIBIISIETCS IPUMEHEHUE C
TaAaTHUUYECCKHX KOMIIOHC€HT OB KJacCa, 4TO IIO3BOJIMT CHU3UTH HOTp€6HOCTb B
rJ100aJIbHBIX TEPEMEHHBIX MPOTPaMMBbI.

Cmamuyueckumu Ha3bIBAIOTCSA KOMIIOHEHTHI Kjacca, OOBSBICHHBIE C MOIU(UKATOPOM
namMatu static. Takue KOMIOHEHTHI (MOJISI M METOJIbI) SIBJISIOTCA 4YacThiO Kjacca, HO HE
CBSI3aHEI C €70 O0BLEKTAMHU.

HMeeTcst TOABLKO ONHA KOIMS CMamuyeckux nojei Kiacca — oOIlas I BCeX 00BEKTOB
JAHHOTO KJIacca, KOTopasi CYIIECTBYET JIaXe MPHU UX OTCYTCTBUH.

NHunmanu3anuio CTaTUYECKUX TMOJIEM  Kjacca OCYIIECTBIISIIOT — 00s3aTE€IbHO  BHE

oTpesieNieHus Kiacca, HO ¢ yKazaHueM KBaiudukaTopa Buaumoctu <Mwms kiacca>::. Hanpumep:

class point

{

int x,vy;
static int obj count; /* craTudeckoe noje (c4eTuuk oOpameHuii),

WHHUIAAIN3AIAA B 9 TOM MECTE HE BO3MOKHA */

public:
point () { x=0; y=0; obj count++; |} //oOpamieHue kK CTAaTHYECKOMY IOJIIO

}s

int point::obj count=0; //MHUIKATU3ALUA CTATHYECKOTO MO

JIro6oit MCTOA MOXKET 06paTI/ITBCH K CTAaTUYCCKOMY IIOJIKO KJIacCa W HU3MCHUTHL €TI0
3HA4YCHHUC. CYIJ_ICCTByCT TAaKXXC BO3MOXKHOCTH 06pa1ueH1/I;1 K CTaTUYCCKHM IIOJISIM KJIaCcCa IIpH

OTCYTCTBUM OOBEKTOB JaHHOTO Kjacca. Takoll JOCTyNm OCYIIECTBISIIOT C TOMOIIBIO
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cmamu4eckux KOMNOHEHMHbIX (QYHKYuti — KOMIIOHEHTHBIX (YHKIMN, OOBSABIEHHBIX CO
cienuuKaTopom static.

Crarnyeckne (pyHKIMM HE acCOLMUPYIOTCS C KaKUM-THMOO OOBEKTOM M HE IOJy4aroT
napamerpa this. CrenoBaTenbHO, OHU He Mo2ym 0e3 YKazauus 00bekma o0pawamocs K
Hecmamuyueckum noniam kiacca. [lpy HeoOXOIMMOCTH CCBhUIKa HA KOHKPETHBIH OOBEKT MOKET

OBITE nepeaaHa B CIIMCKE IMAapaMETpoOB, U TOTAa CTATHYCCKaAsA Q)YHKHI/ISI MOXKECT O6p8.TI/ITBC$I K

HECTATHUYECKUM TOJISIM 00BEKTa CIETYIOIUM 00pa3oMm:

<Ums o0bekTa>. <M HeCTaTHUECKOTO II0JIST Kilacca™.

[Tpu oOpalieHnu K CTaTHYECKUM MOJISIM KJlacca Takoi MpoOIeMbl HE BOSHUKAET:

class point

{

int x,y,color; // HECTaTUYECKHUE MO
static int obj count; //craruueckoe noie - CYETYUK OOpaIIeHUI
public:

point (){ x=0; y=0; color=5; }
static void draw point (point &p); // craruueckas QpyHKIUS
¥
int point::obj count=0; // MHUOHAIN3AIHS CTATUYECKOTrO MOJIS
void point::draw point (point &p) //uMs 00bEKTa epelaHo Yepe3 mapaMerp
{
putpixel (p.x,p.y,p.color ); // obpalieHrue K HECTATHYECKOMY IOJIIO

obj count++; // obpalieHrne K CTaTHYECKOMY ITOJTIO

06paH_IaTI>CSI K CTaTUYCCKHUM KOMIIOHCHTAM KJ1aCccCa, ABJIAOIIHUMCA NPUHAIJIC)KHOCTBIO BCEX

00BEKTOB JaHHOT'O KJ1aCcCa, MOXXHO, YKa3zaB BMECTO NMCHU 00beKTa UM Kjlacca:

<Knacc>::<KoMIoHEHT>.
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ITpumep 4.2. Kiacc co cTaTHueCKUMU KOMIIOHEHTaMHU.
B kauectBe nmpumepa, WIIIOCTPUPYIOIIETO IOJIE3HbIE  CBOMCTBA  CTAaTUYECKHUX
KOMITOHEHTOB, PACCMOTPHUM KJIACC, UCIOJIb3YIOLIUI CTaTUYECKNE KOMIIOHEHTHI JIJISl IIOCTPOESHUS

CIIUCKa CBOMX 00BEKTOB (puc. 4.1).

061acTh OOBEKTHI
CTATHUYECKUX a b c
IaHHBIX
first next next next
L] ] ]
last

Puc. 4.1. Ctpyktypa crnucka 00beKTOB, UCTIOJIb3YIOIIETO CTATUYECKHE KOMIIOHEHTHI Kilacca
B none first XpaHurca aapec MepBOro 3JIEMEHTAa CIUCKA, B moje last — azapec
MOCJIETHETO JIEMEHTa criicka. HectaTuueckoe nojie next XpaHUT aJipec CIeAYIONEro 00bheKTa.
CdopMupoBaHHBIN B NMPUMEPE CIIMCOK HCIIONIB30BaH I BBIBOAA BCEX IK3EMILIIPOB Kjacca C
MOMOIIbI0 cTatndeckoi GyHKmu displayAll (). Cratudeckas ¢pyHkuus displayAll (),
KaKk HE TOJlydarolias HESBHO ajpeca Tojied oO0BeKTa TOCPEACTBOM yKazaTenss this,
oOparaeTcsi K HECTATUYECKOMY TIONI0 next ¢ yKka3aHHeM KOHKPETHOTO OOBEKTa uepe3 SIBHO

3a/IaHHBIM NTapaMeTp:

#include <locale.h>
#include <string.h>
#include <conio.h>
#include <stdio.h>
class String
{
public: char str[40];
static String *first; // craruyeckoe mose - yka3arelb Ha HAYAJIO CIHCKA
static String *last; // craTuueckoe moJje - yka3zaTellb Ha KOHEI CIIUCKa
String *next;
String (char *s)
{
strcpy (str,s);
next=NULL;
if (first==NULL) first=this;

else last->next=this;
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last=this;
}
void display () { puts(str); }
static void displayAll(); // oOBsBIEHUE CTATHUECKON (YHKIIUU

String *String::first=NULL; // WHHIIHAIU3AIUSI CTATHICCKHX KOMIIOHEHTOB

String *String::last=NULL;

void String::displayAll () /| omucaHuWe cTaTu4ecKoi (pyHKIUU

{

}

String *p=first;

if (p==NULL) return;

do { p->display(); p=p->next; }
while (p!=NULL);

void main (void)

{

setlocale (0, "russian");

String a (" Ipumep "), b (" mucnomb30BaHUA cCcTaTMueckux "),

c (" xoMmrnoHeHTOB"); // OOBSBICHUE-CO3MaHHE TPEX OOBEKTOB KiIacca
if (String::first!=NULL) // obparmieHue kK o0meMy cTaTHIeCKOMY MO0
String::displayAll (); // oOpaieHue kK cTaTUYeCKON QPyHKINUN

_getch();
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4.3 JIpyx)ecTBeHHbIe (PDYHKIHH U KJIACCHI

KaK 6I>IJIO OTMCUCHO paHee, MEXaHU3M praBJIeHI/ISI IIOCTYHOM IIO3BOJISICT BBIACIIUTH
BHYTpPEHHHE private, 3amuiieHHble protected u obmenoctynHeie public KOMIOHEHTHI
KJ1accoB. IIpuueM BHYTpEHHHE KOMIIOHEHTBI JIOKAJIU30BAaHbI B KJIACCE U HE JOCTYIIHBI U3BHE, a
3allIUIIICHHBIC — I[OCTyHHI)I TOJIBKO KOMIIOHCHTHBIM (byHKIII/ISIM Kj1acCa U €ro HacCJICIHUKaM.
Ta1<0e Ol”paHI/I'—IeHI/Ie )IOCTyl'Ia K BHYTpeHHI/IM 1 3alIUIICHHBIM KOMIIOHCHTAM KJilacCa MOXKET
OKa3aTbCs HEOMpaBJaHHO CTporuM. OHO MOXKET CYIIECTBEHHO CYyXaTh BO3MOXHOCTH
HACJIENOBaHUs JPYIrUX KJIacCoOB OT JAaHHOTO W COKpallaTbh KOJMYECTBO BapUaHTOB €TI0
HUCIIOJIb30BAHMSI.

Kpome TOro, ObIBaroT ciy4dam, korjga (GYHKIUH, HE SBISIOMNAECS KOMIIOHCHTHBIMU,
JOJDKHBI MUMETh BO3MOXXHOCTH OOpalaThCs K BHYTPEHHMM KOMIIOHGHTaM Kjacca. B Takoi
CUTyaIlMH KJIaCC MOXET TMPEIOCTaBUTh OCOOBbIe TPUBMUIIETUU OINPEACTICHHBIM BHEIIHUM
(GYHKIMSAM WIM KOMIOHEHTHBIM (YHKIUSAM IPYroro Kiacca. OTH GYHKIUHU NOJYYHIN Ha3BaHHE
JPY>KECTBCHHBIX.

ITo ompenenenuto, opyscecmeenHol gyukyuell Kiacca HazbiBaeTcs QYHKIH, KOTOpasi, HE
SIBJISIACH KOMIIOHEHTOM HEKOTOpPOTrO Kjacca, UMEET HOCTYII KO BCEM €ro KOMIIOHEHTaM, B TOM
qucie BHYTpeHHUM. (DDyHKIMS HE MOXET CTaTh JApPYyroM Kiacca «0e3 ero coriacusp». [lns
MOJTYYCHUS «TpaB apyra» (PyHKIUS J0HKHA OBITH OMKCaHa B TEJe Kiiacca cO CHerupruKaTopom
friend. IMEHHO TpH HAIMYUU TAKOTO OIMHUCAHUS KIJACC MPEAOCTaBisieT (YHKIMHU IpaBa
aocryna K 3alllUIIICHHBIM 1 BHyTpeHHI/IM KOMIIOHCHTAaM.

IIpumep 4.3. Buewnss apyxectBeHHas QyHKIUS.

#include <locale.h>

#include <iostream>

using namespace std;

class FIXED

{

private: int a;

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

Y

void show (FIXED Par)

OrnaBaeHue



cout<<Par.a<<endl; // QpyHKIHUSI UMEET TOCTYI K BHyTPEHHEMY MO0 a

Par.a+=10;
cout<<Par.a<<endl;
}
void main ()
{
setlocale (0, "russian");
FIXED aa(25);
cout << "PesymnbTaTe paboTe: "<<endl;
show(aa); // BmBOmmMT: 25 35

system ("pause") ;
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IIPYSLHMI/I KjIaCcCa MOTYT ABJIATBCA U KOMIIOHCHTHBLIC Q)YHKHI/II/I APpyroro Kjiacca. O,I[HaKO

CJICOAYCT 3aMCTUTD, UTO TAKYIO IIPUBUJICTUIO METOAY APYIroro Kjiacca MOXKET MPECAOCTABUTL JIUIIb

ABTOp AAHHOI'O KJIacCa, a HE aBTOp METOJA.

IIpumep 4.4. [IpyxxectBeHHas QyHKIUS — KOMIIOHEHT JPYToro Kjiacca.

#include <locale.h>

#include <iostream>

using namespace std;

class FLOAT; // oObsiBieHue Kkiacca 0e3 ero onpeaeaeHus

class FIXED

{

private: int a;

public: FIXED (int v) :a(v) {}
double Add (FLOAT) ;
void print () {cout <<a << endl;}

i

class FLOAT

{

private: double b;
public: FLOAT (double wval) { b=val; }
void print () { cout <<b << endl; }
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friend double FIXED::Add (FLOAT); /* koMIOHEHTHas (QyHKIIHS
knacca FIXED oOwsBnsiercs npyxectBeHHon kinaccy FLOAT */
}i
double FIXED::Add (FLOAT Par)
{ return a+Par.b; } /* GYHKIMS MOTyYaeT JOCTYN K BHYTPEHHEMY
nomro knacca FLOAT */
void main ()

{

setlocale (0, "russian");

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

cout << "PesymnbTaTe paboTe: "<<endl;
cout<<aa.Add (bb)<<endl; //BeBomur: 70
aa.print () ; // BEIBOOUT: 25

bb.print () ; // BeIBOIUT: 45

system ("pause") ;

CrnemyeT OTMETHTh HEKOTOPBIE OCOOCHHOCTH JIPYKECTBEHHBIX (QyHKIHA. JlpyKkecTBeHHAs
(GyHKIMS TIpU BBI30BE HE MMOJIyYaeT ykazaTenb this, MOCKONbKY HE SIBJISETCS KOMIIOHEHTHO.
OOBeKTHI Ki1acca JOJHKHBI TIepeAaBaThCsl IPYKECTBEHHON (DYHKITUH SIBHO (Uepe3 mapaMeTpsl).

Tak kak gApyxecTBeHHas (YHKIHMS He SBISIETCS KOMIIOHEHTOM Kilacca, Ha Hee He
pacrmpocTpaHsieTcs JercTBUe crienudukaTopoB jgoctyma public, protected, private.
[ToaToMy MecTO pa3MmelleHusi MPOTOTHIA JPYKECTBEHHOW (PYHKIMU BHYTPU OMpPEICICHUS
kiacca Oe3pasznuuno. [IpaBa moctyna Apy)ecTBeHHOW (PYHKIIMM HE U3MEHSIOTCS M HE 3aBUCST
OT CcreM(PUKATOPOB JIOCTYTIA.

Hcnonp30BaHne MexaHW3Ma JPY>KECTBEHHBIX (DYHKIUIN MO3BOJSET YIPOCTUTH UHTEpdeiic
MeXay Kiaccamu. Hampumep, apyXecTBeHHas (QYHKIHMS MOXKET TOIYyYUTh JOCTYI K
BHYTPEHHHUM U 3al[UIIEHHBIM KOMIIOHEHTAM Cpa3y HECKOJIBKHX KJIaccoB. Toraa u3 3THX KJIacCoB
MOXHO yOpaTh KOMIOHEHTHbIE (YHKIINHU, TIPETHA3HAYCHHBIC TOJIBKO JJIsi 0OECTIeYeHUs TOCTyIa
K «CKPBITBIM» KOMIIOHEHTAM.

[TockonbKy OrpaHUYEeHHE JOCTYIA K JIPYKECTBEHHOW (PYHKIIMH HE OTHOCHUTCS, paboTarh
OHa Oy/IeT TOCTaTOYHO OBICTPO, M HAMKCATh €€ He TPYAHEe, YeM (YHKIIHIO OCTYIa K OOBIYHOM

cTpykrype C++.
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Eciu HCO6XOI[I/IMO, 4yTOOBI BCE (I)YHKI_II/II/I HCKOTOPOI'o0 KjIacca UMCIIN NOCTYII K BHYTPCHHUM

MOJISIM JIPYTOTO KJIAcCa, TO BECh KJIACC MOXKET OBITh OOBSIBIIEH JIPY>KECTBEHHBIM:

friend class <Wmg kmacca >.

IIpumep 4.5. O0bsBICHNE JPYKECTBEHHOTO KJlacca.

#include <locale.h>

#include <iostream>

using namespace std;

class SHOW; // oObsBineHue Kiacca 6€3 ero ornpeaeseHus

class PAIR

{

private: char *Head, *Tail;

public:
PAIR (char *one,char *two) :Head(one),Tail (two) {}
friend class SHOW; // oOBsiBIEHHE APYKECTBEHHOTO KJlacca

i

class SHOW /* BceM ¢pyHkuusam kiaacca SHOW nocTynHbl BHyTpeHHUE

nosis kiacca PAIR*/

{
private: PATIR Twins;
public: SHOW (char *one,char *two) :Twins (one, two) {}
volid Head () { cout <<Twins.PAIR::Head << endl; }
void Tail () { cout <<Twins.PAIR::Tail << endl; }
i
void main ()
{
setlocale (0, "russian");
SHOW aa ("IPVBET", "IPY3bA") ;
cout << "PernymnbTaTeH paboTe:'"<<endl;
aa.Head(); //BeBoguT: IIPVBET
aa.Tail(); // BeBomur: JIPY3bid

system ("pause") ;
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Bonpocel 111 caMOKOHTPOJISA

1. Yto coboii mpeACTaBIsAOT JOKaIbHbIE Kiacchl? /i 4ero OHM MCTIONB3YIOTCS?

OtgBer.

2. Yro Takoe CTaTU4YeCKHME KOMIOHEHTHI kiacca? Uem OHM OTIMYAIOTCS OT OOBIUHBIX
KOMITOHEHTOB? 3aueM UCTOIb3YIOTCS?

Ortger.

3. Uro Takoe npykecTBeHHbIe (YHKIHMH U JpyKeCTBEeHHbIE Kiacchl? Kak ompenenuth
npyxxecTBeHHble PyHKIMU? ['1e M KaK OHU UCTIONB3YIOTCS?

OT1BeT.
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S IlepeomnpenesieHue onepauuni

5.1 ®OyHKUUM-0NEPATOPbI, HX TUIILI U OTPAHUYEHMS HA NepeonpeaeieHUe

B s3pike C++ omepanuu HaI CTaHAAPTHO OMPEACICHHBIMUA THUIIAMHU JTAHHBIX SIBIISIOTCS
BCTPOCHHBIMH, T. €. IPOTPAMMUCT HE MOXET MOBIIMATH HA BHITIOJIHEHHE 3THX orepanuii. OHaKo
SI3BIK MPEAOCTABISIET BO3MOYKHOCTD MEPEOIpeieeH s 1000 U3 CYIIeCTBYIONIUX ONepaltui 0.4
00beKmog BHOBb CO3IaHHBIX KIIACCOB.

IIpn mepeonpeneneHun onepanyvii HAU OAHO M3 €€ MCXOAHBIX 3HAYCHWM HE TEepseTCs.
[IpocTo BBOgUTCS OTepanysi ¢ IOX0KUM CMBICIIOM It 00BEKTOB HOBOTO KJIacca.

[lepeonpenensiemMble Onepannuy pealu3yroTcs Kak 0coObld BUA GYHKIIMH CO CHEIHATbHBIM
UMEHEeM operator(@, rae @ — CUMBOI nepeonpeaenseMon onepanuu. Takue GyHKIIUU 0OBIYHO
Ha3bIBAIOTCS hyHKyusAmu-onepamopamuy. DOyHKIUA-ONIEPATOP MOXKET OBITh ONpENeIeHa Kak
KOMITOHEHT KJjacca WJIM KaK BHEIIHSA He3aBUCHMMas OT Kiacca (cBoOomHas) (yHKIuS.
CoOTBETCTBEHHO Pa3IUYAIOT:

¥npocmyro, T. e. ONpeneneHHyI0 BHE KIacca (yHKIHIO-ONEPaTop;

PPkomnonenmuyo, T. €. ONpeeNeHHyI0 B Kacce (yHKIHIO-OTEPaTop.

W mpocthie, U KOMIOHEHTHBIE (YHKIHUU-OMEPATOPbl MOTYT OBITH OJHOMECTHBIMU H
JIBYMECTHBIMH. B mepBOM ciiy4ae y HUX OIMH MapaMeTp, a BO-BTOPOM — JiBa. EMWHCTBEHHYIO
cymectBytomyto B C++ omepamuio ¢ Tpems mnapameTpamu  (YCIOBHYIO — OIIEpAIIUIO)
MePEeonpeeNsITh 3apeIieHO.

OpHoMecTHBIE H  JBYMECTHbIE (DYHKIMH-OMEpPATOpbl B 3aBUCUMOCTH OT MecTa
nepeonpeaeneHus (B KjIacce WM BHE €r0) ONUCHIBAIOTCS MO-pa3HOMY. JTO CBSI3aHO C TEM, UYTO
MIEPBBI apryMEHT KOMIIOHEHTHOW ()yHKIIMH — BcerJa OOBEeKT Kilacca, 3a/JaBaeMblii HESBHO, a
MOTOMY OJHOMECTHass KOMIIOHEHTHasi (QYyHKIUA OOBIBISETCS O3 CIUCKa IMapaMeTpoB,
JIByMECTHAsl — C OJIHUM MapaMeTPOM.

OObmass ¢opma onpeneneHus (QyHKIUH-OomepaTopa mpeAacTaBieHa B Tabim. 5.1. B
NPUBEJCHHBIX B TaOJMUIC OINMCAHMUAX CHUMBOJ @ — Jro0as gomycTuMasi omepamus, <Ium
pe3ynbTaTa™> — TUI BO3BPAIAEMOr0 3HAUYEHHS (Yalle BCEro TOro K€ TUMA, YTO U KJIacC, XOTH

BO3MOYKEH U APYTON TUII TOTO 3HAYCHUS).

Taounua 5.1. Dopmel onucanus QyHKIIUU-OMIepaTopa

[TpocTas dbyHKIMS | KommnonentHas QyHKIUs
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OJHOMECTHAas OJHOMECTHAas

<Twun pesynabrata> operator @ (Apryment) | <Tum pe3ynbrata> operator Q@ ()

JABYMCCTHAs JABYMCCTHaA

<Twun pe3ynbrara> operator @ (Aprl,Apr2) | <Tumn pesynbratra>operator @ (Apr2.)

[Tpu nepeonpeneieHu  ONepaIyii CieyeT IOMHHUTh, YTO

3% Henp3a mepeonpenenaTh onepauuu *, sizeof, 2., #, ##, 11, class:;

?? omnepauu =, [ ], () MOXHO IIEPEOIPEAEIIATE TOIBKO B COCTaBE KJIacca,

32 mepeonpeenTeHHas onepanysa = He HacJleIyeTcs B IPON3BOIHEIX KIACCax;

3% Henmb3sd M3MEHATH NPUOPHUTET M ACCOLMATHBHOCTH ONEPAMM (TMOPSIOK BBINOIHEHHUS
OTepaluii OHOTO MPHOPUTETA).

OyHKIUs-0TIepaTop JOMyCKaeT JABEe (OPMBI BBI30BA: CTAaHAAPTHYIO U OIEPATOPHYIO,
OIMMCaHHbIE B Ta0d. 5.2.

Tabauna 5.2 ®opmel BEI30Ba (QYHKIHH — ortepaTopa

CrannaptHas popma OnepatopHas popma
Hnst mpocToit pyHKIIMN Hnst mpocToit pyHKIIMU
operator @ (<Aprymenr>) @<AprymeHr>
operator @ (<AprymeHrl>,<apryment2>) | <AprymeHT!>@<AprymeHT2>
JUIs KOMIIOHEHTHON (DyHKIIUN JUI KOMIIOHEHTHOH (DyHKIIMU
<AprymeHT>.operator@ () @<AprymeHr>

<Aprymentl>.operator@(<AprymeHT2>) <Aprymentl>@<AprymeHr2>
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5.2 Onuncanue KOMIOHEHTHBIX (PyHKIMI-ONEPaTOPOB

Kak Ob10 CKa3aHO BBIIIE MPHU ONMHCAHWU KOMIIOHEHTHOW (DYHKIIMH-OIepaTopa IMepBBIi
apryMeHT Bcerzia 00beKT Kilacca, BTOpOi Mpu HEOOXOAUMOCTH MepeaaeTcs Yepes napamMmeTpsl.

IIpu nepeomnpenenacHuy omepanui CIeAyeT pa3indarbh CUTyallud, KOrJa BO3BpallacTcs
azipec (CchlIKa MM yKa3aTellb) YK€ CYIIEeCTBOBABIIETO 0OBEKTa WM HOBBIM 00BEeKT. B mepBom
cllyyae BO3BpalllaeMoe 3HaueHHe omuchiBaeTcs kak <Wwms xmacca> & wnu <Mwms kimacca> *; a
dbyHKIHS-oTIepaTop JAODKHA BEepHYTh *this wmnmm this cooTrBercTBeHHO. Bo BTOpOM —
BO3BpalllaeMoe 3HaueHHe yKasbiBaeTcs kak <Mms kinacca™>, B Kjacce C03/1aeTcsi HOBBIA OOBEKT U
(byHKIUSA-0TIEpaTOp NOJIKHA BEPHYTH ITOT OOBEKT

IMpumep 5.1. Onrcanne KOMIMOHEHTHOW (QyHKITMU-oTIepaTopa (kimacc Touka).

#include <iostream>

using namespace std;

class TPoint

{

private: float x,y;

public:
TPoint (float ax,float ay):x(ax),y(ay){}
TPoint () {}
void Out (void)

{ COUt<<"\n{"<<X<<","<<y<<"}\n"; }
TPoint& operator-() // -a — OTHOMECTHasl oTmepanus
{ x=-x; y=-y; return *this; }

TPoint& operator+=(TPoint &p) //at+=b— aBymecTHas omeparus
{ X+=p.x; y+=p.y; return *this; }
TPoint operator+ (TPoint &p) // a+b — nByMecTHast oneparus
{ TPoint pp(x,y); return ppt=p; }

i

void main ()

{
TPoint p(2,3),9(4,5),r(7,8);
-q; g.out () ;
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pt=r; p.out () ;
g=p+tr; gq.Out();

system ("pause") ;

@dakTHYeCKH TIPU BBITIOJHEHUHM OMNEpalii p+=r, g=p+r BHINOIHSIETCS €Ile OJHA
omepanus — omepanus MpUCBaWBaHMs. Takas omepamnusi MPeayCMOTpPEeHa JUisl BCEX THIIOB IO
ymon4aHuto. [Ipu BBINOJIHEHUU 3TOM Olepaluy MPOUCXOTUT KOMHUPOBAHHME IOJIEH METOJIO0M
«moje 3a mnojiem». B paccMOTpeHHOM Kiacce OTCYTCTBYIOT AMHAMUYECKUE IMOJIA, MO3TOMY
CTaHJAPTHOE OIpe/IeJICHHE ONepalud MPUCBAaUBAaHUS TepeonpeaeisaTh He Hano. [Ipu Hanmuuu

TUHAMWYECKHX TOJICH MepeonpeiesieHue ITOU oneparii o0s3aTesIbHO (CM. pazzaen 5.4).
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5.3 Onmucanue BHeMIHUX (PyHKIMII-0IIEPAaTOPOB

OyHKIIUH-0TIepaToOphl MPOrPaMMHUPYIOT KaK BHEIIHHE, €CITH HEO0OXOAUMO, YTOOBI MEpBHIi
apryMeHT orlepaluu He Obul 00BeKTOM Kiacca. BHemHel ¢GyHKIMH-ONEpaTopy IOCTYITHBI
TOJIbKO OOIIME KOMIIOHEHTH Kinacca. Ecnum HeoOGxoammo, uToObl Takas (yHKIHSA-ONEPATOp
uMella BO3MOXKHOCTh 00Opamatbesi K BHYTPEHHUM MJIM CKPBITBIM KOMIIOHEHTaM Kiacca, TO ee
CIIElyeT OmUcaTh B Kilacce co crenudurkaropom friend, onpenenus ee ApyKECTBEHHOW STOMY
KJaccy.

Tax npu nepeonpeeneHM HEKOTOPbIX ONepanuii s oOecrneyeHus: X KOMMYTaTUBHOCTH
HEOOXOMMO OIMCHIBaTh HECKOJNBKO BapHaHTOB (yHKUMK-orepaTtopoB. Ilockompky y
KOMIIOHEHTHOM (yHKLMHU-oMepaTopa TEpBbIM MapamMeTrp Bcerga OOBEKT, KOMMYTaTHBHBIE
orepaluy 0ObIYHO NEPEONPEAEIAIOT KaK BHELTHHE.

IIpumep 5.2. TlepeonpeneneHne KOMMYTaTUBHOW ONEpallUM «YMHOJKEHUE Ha CKaJAp»
(xnace Llenoe uncno). [lepeonpenenenue onepanuii IpoAEMOHCTPUPYEM Ha IPUMEPE OMMUCAHUSA
kiacca [lemoe uncio (cm. mpumep 2.2), Il KOTOPOTO MEPEOTNPEISTUM ONIEPAINI0 YMHOKECHHS

EeJI0ro 4mncja Ha CKaJsp «*.

#include <locale.h>

#include <stdio.h>

#include <stdlib.h>

#include <iostream>

using namespace std;

typedef unsigned long dlong;

class Tlong

{

public: dlong num;
Tlong () {}
Tlong (dlong an) { setnum(an);}
friend Tlong & operator *(Tlongé&,int k);
friend Tlong & operator * (int k,Tlongé&);
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;
}
Tlong & operator * (int k,Tlong &ob2)
{
Tlong *temp=new Tlong;
temp->num=o0b2.num*k;
return *temp;

}
void Tlong::print ()

{ cout<<"3HaueHme umcya : "<<num<<endl;}

Tlong a(424567),c,d; long int n;
volid 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") ;
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I[ByMGCTHaSI onepanrud YMHOXCHHUA IJIA oOecIeueHus KOMMYTAaTUBHOCTHU OIIMCaHa

JBAXIBL: IS ClTydas, KOTJ1a BTOPOU ONepaH] — CKAJAAp, U JUIs Ciiy4as, KOrJa IEPBBIM ONepaHy —

CKaJIsIp.

[Tpu pabote ¢ kiaccamu OuOIMOTEKH BBOJA-BbIBoja C++ ciexyeT MOMHHMTB, YTO 3TH

KJIACCHI MOJICPKUBAIOT ONEPALNH «<<» (BKJIIOUYEHHUE B MOTOK) U «>>)» (U3BJICUECHUE U3 MTOTOKA)

TOJIBKO IJid CTaHAAPTHBIX TUIIOB JTaHHBIX. HOSTOMy Kak A ONpPCACIICHHBIX ITOJIb30BAaTCICM

THIIOB TIOJICH KJIaCCOB, TaK W IJIA KJIACCOB HCIIMKOM IIPpU BBLIBOJC 00BEKTOB ATHUX KJIACCOB

OIEpaALUH «<<» U «>>» CICAYCT NEePCONpPeaACIIATh I KaKI0T0 Kjacca.

IIpu nepeornpeneneHny onepauuil «BKIIOYEHHE B MOTOK» M «HU3BJICUYEHUE M3 IOTOKa»

UCIOJNIB3YeTCs cieayromas ¢opMa olnucaHus orneparuii:
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osrteam & operator<<(ostream & out,<Hobi Tun> <Mms>)
{ <Teno ¢yHKIIMU-OTIEpaTOpa> }
istream & operator >>(istream & in, <HoBbli Tum> &<ms>)

{ <Teno ¢yHKIIMU-OTIEpaTOpa>  }

[Ipuyem npu BOBIIEUEHMH B 3TH OIE€pallMy MOJEH, ONUCAaHHBIX private m protected,
OICPpAINH «<<» U «>>» NPUXOJUTCS ONHUCHIBATh KaK JIPYKECTBCHHbIC.

IIpumep 5.3. [lepeonpenenenue onepanuii BBoAa-BbiBoja (kiacc Llenoe uucio).

#include <locale.h>
#include <stdio.h>
#include <stdlib.h>
#include <iostream>
using namespace std;
typedef unsigned long dlong;
class Tlong
{
public: dlong num;

Tlong () {}

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;}
i
ostream & operator << (ostream & out,Tlong obj)
{

out<<" 3HaueHMe UMCIa : "<<obj.num<<endl;

return out;
}
istream & operator >>(istream & in,Tlong &obj)

{

cout<<" Bremmure umciygo "<<endl;
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in>>obj.num;
return in;
}
void Tlong::print ()
{ cout<<" sBHaueHMe umcia : "<<num<<endl; }
volid main ()

{

setlocale (0, "russian");

Tlong a,b;

cout<<"BBom 3HaueHUM nojey obwekToB"<<endl;
cin>>a>>b;

Cout<<"IMPOCTOM OBBEKT a"<<a<<endl;
Cout<<"MPOCTOM OBBEKT b"<<b<<endl;

system ("pause") ;
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5.4 OcobGenHocTH nepeonpeae/JeHNN ONEPANMA PUCBAUBAHNUS

Omnepanus nNpuUCBaMBaHMA IO YMOJIYAHUIO OIpelesieHa Juid JIo00oro kiacca u
o0ecrnieurBaeT KOMUPOBAaHUE MOJIed OOBEKTOB, aHAJIOTHYHOE TOMY, KOTOPOE BBIMOJHSAETCS IO
YMOJIYaHHIO B KOIMPYIOLIEM KOHCTpYKTOpe. [Ipn HEOOXOIMMOCTH 3Ty ONEPALUIO TaKkKe MOXKHO
NepeoTpe/IeNIUTh, OAHAKO BBINOJHEHHE ONEpaldy NPUCBAUBaHMUS HWMEET CBOM OCOOEHHOCTH,
KOTOPBIE CIIENYET YUYUTHIBATS.

IIpumep 5.4. KoHcTpyupoBaHME ¥ YHUYTOXKEHHE BpPEMEHHBIX OOBEKTOB IIpH
[IEPEONPEIETICHUN OTIEpallii TIPUCBAaNBAHN.

YroObl OTCIIEAUTH MPOLECCH KOHCTPYUPOBAHUS M YHUUTOXKEHUS OOBEKTOB B TOM YHCIIE
BPEMEHHBIX, MEPEONpPENeIUM  TakKe  KONMMUPYIOIIUH  KOHCTPYKTOP M JECTPYKTOP.
HenocpenctBeHHoll HEOOXOOUMOCTH B HX MEPEONPENEICHUH HE CYIIECTBYEeT, HO UX

nepeonpeacICHUC MO3BOJINT YTOYHHUTD IMOCIACA0OBATCIIbHOCTL BBITIOJIHACMBIX 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";

TP ()

{ cout<<"Constructor without parameters\n";}
TP (TP &p)

{ cout<<"Copy\n"; x=p.xX; y=p.y; }

~TP () {cout<<"Destructor\n";
void Out (void)
{ cout<<"\n{"<<x<<", "<<y<<" \n"; }
TP& operator+= (TP &p) //at=b
{
x+=p.x; y+=p.y; cout<<"operator+=\n";

return *this;
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TP operator+ (TP &p)

{

TP&

}s

X=p.X;

TP pp(x,y)7
return pp+=p;

operator= (TP &p)

Y=p.ys

return *this;

volid main ()

{

TP p(2,3),9(4,5),x(7,8);
pt=r;

gq=ptr;

p.out () ;
g.0ut () ;

system ("pause") ;

[lonmy4yeHHblii pe3yinbTar —

// atb

cout<<"operator+\n";

// a=b

cout<<"operator=\n";

BBITIOJIHEHHSI (DYHKITHIA OTIEpaTopoB COMOCTABUM TEKCTaM mporpamm (cm. Tabm. 5.3).

Tabauuma 5.3. IlocienoBarenbHOCTh KOHCTPYWPOBAHWS W YHHUYTOXKEHHS OOBEKTOB

BBIITOJTHCHU N onepaunﬁ CJIOKCHHUSA U onl€pally IprCBanBaHUs

121

TpacCy KOHCTPYHUPOBAHUS/YHUUTOXKEHUSI OOBEKTOB U

npu

Onepanus TexcT pyHkuuu 1 TexcT pyHkumu 2 BriBox
pt=r; TP& -
operator+= (TP &p)
{
X+=p.xX; y+=p.y;
cout<<"+=\n"; Operator +=
return *this;
}
g=p+r; TP operator+ (TP &p)

{
TP pp(x,Y)

cout<<"operator+\n";

Constructor

Operator +
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pp+=p;
TP& operator+=(TP &p)
{
Xt=p.x; y+=p.y;
cout<<"+=\n"; Operator +=
return *this; Copy
} Destructor
}
TP& operator=(TP &p)
{
X=p.X; Y=pP.Y;
cout<<"operator=\n"; Operator =
return *this;
} Destructor

[Tpu BBINOJIHEHUH ONEPALUU CIOKEHHS CO3/1aeTCsl HOBBIH OOBEKT. DTOT OOBEKT, SIBIAACH
aBTOMAaTHYECKHM, YHHUUYTOXKAeTCs B MOMEHT 3aBepieHust padotel ¢pyHkimu. Ho oH comepxut
pe3ynbTaT. AHalIu3 Tpacchl MOKA3bIBAET, UTO JJIS IEpejaun pe3ysibTaTa B OCHOBHYIO IIPOrpaMMy
koMnuisitop C++ co3naeT BHYTPEHHUN BpPEMEHHBIM OOBEKT — KOMMIO pe3ysibTaTa. JTa KOMUS
nepeaaercss (QyHKIMH, PeaTu3yIoLIed onepaluio NpHCBaWBaHUs, a 3aTeM — YHMUYTOXAeTcs.
Omnepanuu co3iaHusi 00bEKTa KOMMHM U €r0 YHUYTOKEHHUsS B TaOJIMIE BBIJICIEHBI MOTYKUPHBIM

mpupTOM.
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5.5 Ilepeonpenesnenne onepanuii 1Jis1 00beKTOB ¢ IUHAMHYEeCKUMU oM. KoHTpOIb

0CB060)R)]€HI/IH JUHAMHYECKOH MaMsATH

Oco000 aKKypaTHO CIIETyeT MEepPEonpeessITh ONepau Jisi 00bEKTOB C TUHAMUYECKUMHU

MMOJIIMHU, ITOCKOJIBKY IIPH 3TOM BCJIMKA BEPOATHOCTD NOIIYCTUTDh «YTCUKY IIAMATH)). B pas3aciic 1.4

YKa3aHO, 4TO KJIacCcC, OIIMCHIBAIOIIMI O0OBEKTHI C JUHAMHUYCCKHMHU IIOJIAMHU, JOJIXKCH BKIIFOYATH

KONUPYIOUIMI KOHCTpyKTOp. Ilo Tem e mpuunHaM OH JOJKEH IMEepeolNpeeisaTh OIEpalNio

IpruCBanMBaHUs.

IMpumep 5.5. Ilepeonpenenenue onepanuii 1 00bEKTOB ¢ TMHAMUYECKUMH TIOJISIMH.

#include <string.h>
#include <stdio.h>
#include <iostream>
using namespace std;
class String

{

private: char *str,name; int 1len;
public: String(int Len,char Name); //mycras CTpoka ¢ HaMAThIO
String (char *vs,char Name); // AHHUIWAIU3UPOBAHHAS CTPOKA

String(String &S);

// KOnHS CTPOKHU

~String () ; // 0CBOOOKEHNE TTAMSITH
int Length() {return len;} // onpenenenre JINHBI
char operator[] (int n) // 9TeHne CUMBOJIA U3 CTPOKHU
{ return ((n>=0)&&(n<len))?str[n]:"\0'; }

void print ()

{

// BBIBOJI CTPOKH U €€ TTHBI

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

cout<<str<<" Length: "<<len<<endl;

}

String operator+ (String &A); // ciusHUE CTPOK
String operator+ (char c); // moGaBIIeHHUE CUMBOJIA
String& operator=(String &S); // mpucBauBaHHE CTPOK
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String::String(int Len,char Name)
{
len=Len; str=new char[len+1];

str[0]="\0"'; name=Name;

cout<<"Constructor length "<<name<<"\n";

}

String::String(char *vs,char Name)

{
len=strlen(vs); str=new char[len+1];
strcpy(str,vs); name=Name;
cout<<"Constructor "<<name<<"\n";

}

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";

}
String::~String ()
{

delete [] str; cout<<"Destructor "<<name<<"\n";

}
String String::operator+ (String &A)
{

cout<<"Operation +"<<"\n"; int Jj=len+A.Length{();
String S(j,'S'"); strcpy (S.str,str);
strcat (S.str,A.str); cout<<"Operation +"<<"\n";

return S;

}

String String::operator+ (char c)

{

cout<<"Operation +c"<<"\n"; int j=len+l;
String S(j,'Q"); strcpy (S.str,str) ;
S.str[len]l=c; S.str[len+1]1="\0";

cout<<"Operation +c"<<"\n";
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return S;
}
Stringé& String::operator=(String &S)
{
cout<<"Operation ="<<"\n"; len=S.Length();
if (str!=NULL) deletel[]str;
str=new char[len+l];
strcpy(str,S.str);
cout<<"Operation ="<<"\n";
return *this;
}
volid main ()
{
String A("ABC",'A'),B("DEF",'B'),C(6,'C");
C.print ();
C=A+B;
C.print ();
C=C+'a';
C.print ();

system ("pause") ;

[Tpoananu3upyeM Tpaccy BBINOJIHEHHS ONepaluy CI0KEHUs (CM. Tabi. 5.4).

Tab6uamnua 5.4. Pe3ynbrar BEIIOTHEHUS ONEpally CLUEIUIEHUS CTPOK

Onepanus BrinonHsemsbie oneparopsl Pe3ynbraThl
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C=A+B;

String operator+ (String &A)
{ cout<<"Operation +"<<"\n";
int j=len+A.Length() ;
String S(3j,'S');
strcpy(S.str,str) ;

strcat (S.str,A.str);
cout<<"Operation +"<<"\n";
return S;

}
String& operator=(String &S)
{cout<<"Operation =" <<"\n";
len=S.Length() ;

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

return *this;

}

Operation +

Constructor length S

Operation +

Copy from S to K

Destructor S

Operation =

Operation =

Destructor K

AHAJIOTMYHO TpEBIAYIIeMy TpUMEPY TNepenaya pe3ysbTaTa OIepaluy MpUCBauBaHUSA

OCYIIIECTBJISIETCSI U€pPE3 BPEMEHHBIN O0BEKT — KOTHIO MEPEMEHHOM, XpaHSIIeH pe3yIbTUPYIOIIee

3HA4YCHHC.
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Bonpocel 111 caMOKOHTPOJISA

1. Uto Takoe nepeomnpeeneHue onepanu?

OTtBeT.

2. Kakue onepanuu MOXKHO MEPEONpeieaTh?

OT1BeT.

3. UeM OTIMYAIOTCS KOMIIOHEHTHBIE M BHEITHUE (QYHKIIUH-OTIEPaTOPhI?

OTtBeT.
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6 IIladuaoHbBI

6.1 Ilapamerpu3oBaHHbIe (PYHKIHH

Llabnon ¢ynxyuu — 310 rnobanbHas QyHKIHUsS, ompeAeNeHHas 3a mpeaeTaMu Kiiaccos. B
OTJIMYME OT MEeperpy3ku (DyHKIWHU, MPU KOTOPOW I KaKIOW CUTHATYPBI CO3/AeTCS CBOS
dbyHKIMs, abI0H ceMeicTBa (PYHKITUI OmNpeaenseTcs OJWH pa3, HO 3TO ONKCAHUE COJEPIKUT

napameTphl. I[J'Iﬂ 3alaHus IIapaMCTPOB UCIIOJB3YCTCs CIIMCOK!

template <Cnucok napamerpoB madnona> <Onwucanue QyHKIHI>

Kaxnplii ¢opmanbHblii mapamerp madnoHa 00O3HAa4YaeTCsl KIIOYEBBIM CIOBOM class, 3a
KOTOpBIM clienyeT uMs napamerpa. Hampumep, onucanue mabiaoHa (GyHKINH, BO3BpaIIaOIIei

3HAYCHHE MaKCHUMAaJIbHOM 13 ABYX IMEPEMEHHBIX, BBITTIAAUT CICAYIOIIUM O6p330MZ

template <class type>

type maxx(type x,type y){ return(x>y)°?x:y; }

rae type — napameTp — TUIl CPABHUBAEMbIX 3HAUECHUH.

Hcnons3oBanue mabiaoHa GpyHKIMK MO3BOJISET MepeiaTh B Hee B KaueCcTBE MapaMeTpa THII
HCIOJIb3YEMBIX JAHHBIX, a Jajie€ BBINOJIHATH ONEPALNU, NPETyCMOTPEHHBIE AJTOPUTMOM Haj
00BEKTaMU 3a/laHHBIX THIIOB. ECIIN TSI HEKOTOPBIX TUTIOB OOBEKTOB ONEpAIMH, HCIIOIb3yEeMbIe
B (yHKUMH, HE OMNpeAeseHbl, CIeIyeT BBECTH SIBHOE ONMUCAHME (PYHKIMU JUIsl 3TOTO THIIA.
Hanpumep, mpu wucnonb3oBaHuM MIabJOHAa W3 TPEIBIAYLIETO OMHMCAHUSA, €CIH B KadecTBe
aprymMeHTa OyJayT MCIIOJIB30BaHbl CTPOKH, TO, TaK KaK OINEpaIys «>» g CTPOK HE OIpesereHa,
(GyHKIMS BBIJACT HETMPABWIBHBIA pe3ynbraT. i TOro uTto0bl B Ka4ecTBE IMapaMeTpa MIadiioHa
MOKHO OBIJIO MCMOJb30BaTh CTPOKHU, cleAyeT N00aBUTh SIBHOE ONMcaHUe (DyHKUIHHU-omepaTopa

«>» 115 CTPOK.

IIpumep 6.1. Ncnonb3oBanne m1aba0HOB GYHKITHHA IPU CO3/IAHUU IIA0JIOHOB KJIACCOB.

#include <locale.h>

#include <conio.h>
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#include <string.h>

#include <iostream>

using namespace std;

template <class T> T maxx(T x, T vy)

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

char * maxx(char * x,char * y) // byHKUMS OJd CTPOK

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

volid main ()
{
setlocale (0, "russian") ;
int a=1,b=2;
char c='a',d="m'";
float e=123.67,£f=456.67;
char str[]="abcd", str2[]="abnd";
// BBHBOB OYHKLUUM IJII OOBEKTOB Pa3JIMUHOIO THIA
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") ;

Kaxnpiii aprymedT mabnoHa (QyHKIMM JODKEH ONpEAENSTh THUN KaK MUHUMYM OJHOTO
apryMeHTa ONHMChIBaeMOM (YHKIMH. JTO rapaHTUPYET, YTO HYKHBIM BapHaHT QyHKUHUU OyneT
BbIOpAaH Ha OCHOBE aHAJIM3a TUIOB €€ apryMeHToB. OTMEUYeHHOe MPAaBUIIO HE paclpoCTpaHsIeTCs

Ha I1a0JI0HBI KJIACCOB.
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6.2 IlapameTpn30BaHHBIE KJIACCHI

B s3pike C++ mpeaycMOTpeHa peanu3anusi eme OJHOTO THMa NoiduMopduzma —
MapaMeTpU30BaHHBIX KJIACCOB U MapaMeTPU30BAHHBIX (DYHKIUH.

[TapameTpu3oBaHHBIN Ki1acc — 3TO HeKUi mabioH (template), Ha OCHOBE KOTOPOTO MOKHO
CTPOUTH JpPYrHe Kiacchl. DTOT IIA0JIOH cCJelyeT paccMaTpHBaTh KaK OINMCAaHUE MHOXKECTBa
KJIACCOB, MOAETHUPYIOMUX a0CTPAKTHYIO CTPYKTYPY JaHHBIX M OTIMYAIOIIUXCS TUTIAMH TIOJIEH,
BKJIIOUEHHBIX B 3Ty CTPYKTYpY. XOpPOUIMM HPHUMEPOM IapaMeTPpU30BAaHHBIX KIJIACCOB MOTYT
CIIy’)KUTh IIa0JIOHBl pEaTu3allii CIHCKOB, MAacCHBOB, MHOXkecTB W T. m. [llabmon kiaccos
OIIpeAENsAeT MpaBUia MOCTPOEHUS Ka)XJ0ro OTIENBHOIO Kilacca M3 MHOYKECTBA Pa3peIICHHBIX

(momyctumbIx) kiaccoB. Onucanue mabdioHa BRITISIUT TaK:

template <Cnucok napameTpoB mabdiona> <OmucaHue Kiacca>

B crniucke mapaMerpoB mabaoHa MOTYT MPHUCYTCTBOBAaTh KakK MapaMeTpbl, ONpPeaeIIsolIne
THUI, TaK U TapaMeTpbl, sl KOTOPBIX 3TOT TUM (uKkcupoBaH. Kaxapiil popmanbHelil mapamerp,
OTIPEACTISIONTNI THII, 0003HAYAETCS KIFOYEBBIM CIIOBOM Cclass.

Ilpumep 6.2. Illabmon, mno3BossitonMi  (GopMUpPOBaTH OJHOMEPHBIC IUHAMUYECKHE

MacCCHUBBI U3 3JIEMEHTOB PAa3IUYHBIX TUIIOB (puc. 6.1).

Array

- type *contents
- int size

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

Puc. 6.1. YcinoBHoe 0003HaueHHE 11a0JI0OHA array

#include <locale.h>

#include <stdio.h>

#include <iostream>

using namespace std;

template <class type> /I oOBsiBIEHUE M1a0JI0HA C apryMeHToM "type"

class array
{
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type * contents; //yka3arenp Ha TMHAMUYECKHI MacCUB TUIIA type
int size; // pa3mep MaccuBa
public:
array (int number)
{ contents = new type [size=number];}
~array () { delete [] contents;}

type & operator [] (int x) // mepeompeneneHue onepanuu ||

{
if ((x<0) || (x>=size))
{ cerr << "oummbouHn MHIOekxc"; x=0;}

return contents[x];

I/ICHOJ'IIBYH H_Ia6J'IOH, MOXHO OIIPCACIUTD 00BEKTHI KJIacca array C apryMCHTOM JIF000T0
AOIIYCTUMOTI'O THIIA. I[OHyCTI/IMBIM ABJIFOTCA KAaK BCTPOCHHBIC THUIIBI SA3bIKA, TaK W THIIbI,

OIMPECACIICHHBIC ITOJIB30BATCIIEM.

OObsaBieHne o00OBEKTA OJJHOI'O H3 KJIACCOB, IIOPOKIAACMBIX H_Ia6J'IOHOM, BBITJIAAUT

CIIETYIOLIMM 00pa3oM:

Nwms napamerpuzoBaHHoro kiacca <Crucok napameTpoB madiaoHa™>

Nwms oobekTa (ITapameTpbl KOHCTpYKTOpPA)

Hanpumep, s mabioHa KIaccoB, OMHMCAHHOTO B mpumepe 6.2, MOXXHO OOBSBHUTH

CJIeNyIOIre OObEKTHI:

array <int> int a(50); // MaccuB 3J1€MEHTOB LIEJIOT0 THIIA
array <char> char a(100); //maccus snemeHTOB THIIa char

array <float> float a(30); //maccus snemenTos tumna float
Omnwucanne 1mabiioHa MOKHO 3amucath B (ailn ¢ pacmupenuem «h» u, HCIONB3yS €ro

CTaHAapTHBIM 06pa30M, OIIPCACIIATH 00BEKTHI 3aJaHHOI'0 MHOXKECTBA KJIaCCOB, a TaKXC

BBIITOJHATE OIICpalluy HaJl STUMU 00BEKTAMH.
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IIpumep 6.2 (mpoposxenue). Vcronb3oBanue madiona 1 GOpMUPOBAHUS MACCUBOB U

BbIBOJA UX DJICMCHTOB.

#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 (1=0;1i<5;1i++) // ompeneneHne KOMIIOHEHT MaCCHBOB
{ int al[i]=rand()/1000+10; char a[i]="A"+i;}
puts ("KoMnnoHeHTEl MaccuBOB") ;
for (1=0;1<5;i++)
{ cout << " "<< int a[i]<< " " <<char a[i]<<endl;}

system ("pause") ;

CDYHKIII/II/I napaMEeTprU30BaHHOI'0 KjIacCa MOXXHO ONPEACINTE U BHEC OIMMCaHUA KJIacCa, HO
CJIeayeT Yy4YuTbIBaTb, YTO TaKHC (bYHKI_II/II/I SABJIIAIOTCA MApaMCTPU30BAHHBIMU M KX HAIO0

ONMUCHIBaTh KaK (YHKUMHU-IIA0IOHBl  (MapaMETPU30BaHHbIE KOMIIOHEHTHBIE  (DYHKIIMN),

HarpuMmep:

template <class type>
type & array <type>::operator[] (int x) /* 3aromoBok

¢yskuuu-madIoHa*/
if ((x<0) || (x>=size))

{ cerr << "OumbouHbet MHIOekxc"; x=0;}

return contents[x];
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IIpumep 6.3. Vcnonp3oBanue mabdioHa kiaccoB (1madiioH ki1accoB «MHoxecTBo»). [1ycTh
HE0O0X0MMO pa3paboTaTh IMAOIOH KJIACCOB JUIS pealu3allid OOBEKTOB THUIMA «MHOXKECTBOY.
[[TabioH JOMKEH O0eCIeYynBaTh BO3MOXHOCTh  BBITIOJHEHHS — CIICAYIOIIUX  OTIepaIldii:
MOCTPOCHHUST MHOXKECTBA W3 3aJIaHHBIX JJIEMEHTOB, JO00ABIICHHS JJIEMEHTOB, YIaJICHUS
AJIEMEHTOB, TEPECEYCHHs] MHOXKECTB, OOBEIMHEHUS MHOXECTB, NMPUCBAUBAHUS MHOXECTB H
MIPOBEPKU BXOXKICHUS PJIEMEHTa BO MHOXKECTBO.

[TamsITh 1O AJIEMEHTHI MHOXKECTBA IIETIECOO0Pa3HO pachpenessaTh B Tporece padoThI
(OOBEKT CO CKpBITHIM JWHAMHYECKHM TIOJIEM THIA «MAaCCHBY»), HCIOJb3ysS JJIS 3TOTO
KOHCTPYKTOp. COOTBETCTBEHHO JECTPYKTOP IOJDKEH OCBOOOXKIATh MAMSTh LIEIBIM KYCKOM (Kak
OHa BBIJICTISIETCS).

JInsi KOPPEKTHON pabOThI C MHOXKECTBOM JIOCTYIT K €0 3JIEMEHTaM OCYIIECTBIISCTCS C
MOMOIIIBIO0 BHYTPEHHUX (QyHKIMNA. UTOOBI MPUCBOEHHUE OJHOTO OOBEKTA IPYrOMY TPOHUCXOIHIIO C
BBIICTICHHHEM TMaMSATH T1OJ MAacCHB DJIEMEHTOB OOBEKTa TMPHUEMHHKA, MPEAyCMOTpEeHa
Mepeonpe/ieiCcHHass OmNepanus TMPUCBAWBaHWs. THUINOBBIE ONEpalid HajJ MHOXKECTBAMH
pealn30BaHbl HECKOJIBKUMU CIIOCO0aMU: Yepe3 BHEIIHHE OTepaTOPhI-(QPYHKIINU, KOMITOHCHTHBIE
OIEpalii U B BUJC OOBIYHBIX KOMITOHCHTHBIX (YHKIMH. Tak Kak BO3MOKHA WHUIIMATH3AIIHS
00BEKTa APYTUM 00BEKTOM-MHOKECTBOM, MPEAYCMOTPEH KOMMUPYIOMIUH KOHCTPYKTOP.

[[TaG;oH omuUCHIBaeT TpaBHUJa BBITIOJHEHUS BCEX YKa3aHHBIX BHINIC  OIEpAIHid

OTHOCHUTEJIBHO MapaMmeTpa 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. Ctpykrypa KiaccoB s npumepa 6.3

Tectupyromasi mporpamMmma OOBSIBIISIET 00BEKT Kiacca MHOXECTBO C JIEMEHTaMH THIIA

char u mpoBepsieT BHIMOJIHEHUE BCEX ONEPALIUM.
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#include <locale.h>

#include <iostream>

#include <string.h>

using namespace std;

template <class type> // oOBsiBIEHUE abJI0Ha C apryMEHTOM type
class Tset

{

private:
type *contents; // yka3aTenb Ha TMHAMUYECKUN MacCHUB THIIA type
int size; // MakCUMaJbHBIA pa3Mep MHOKECTBA

int SetEl (int ind, type m) // GyHKIHS 3aIIUCHU DJIIEMEHTAa B MAaCCUB
{
if (ind<size)
{ contents[ind]=m; sizetek+=1; return 1; }
else
{
cout<<"IlIpeRBullieH pas3Mep MHoxecTBa "<<endl;

return 0;

}
public:

int sizetek; // TeKyIMii pa3Mep MHOXKECTBA
type GetEl (int ind) // PyHKIUS YTSHUS DJIEMEHTa U3 MacCHBa
{ return contents[ind];}

Tset () { contents=NULL; }

Tset (Tset &A); // IPOTOTHIT KOIMPYIOILIETO KOHCTPYKTOPA
Tset (int number) // koHCTpYKTOD Kinacca Tset

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

{ return size; }

void Add (type m); // mobaBeHUE 2JIEMEHTa K MHOYKECTBY
void Del (type m); // ynaneHue 3JeMeHTa U3 MHOKECTBa

int In(type m); // mpoBepka BXOXIEHUS 3J€MEHTa BO MHOXKECTBO
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int InSet(int Nn); // 3aII0JIHEHUE MHOXKECTBA
void OutSet(); // BBIBOJI 2JIEMEHTOB MHOYECTBA
Tset& CrossSet (Tset &B); // mepeceueHrne MHOKECTB

Tset &operator +(Tset &B); // oObennmHEHNE MHOXKECTB

Tset &operator =(Tset &B); // mpucBauBaHuE MHOXKECTB
i
template <class type> Tset<type>::Tset (Tset<type>&A)
{
contents = new type [size=A.Getsize()];
sizetek=A.sizetek;
for (int i=0;i<sizetek;i++)
contents[i]=A.contents[i];
}
template <class type> int Tset<type>::InSet (int Nn)
{
type c; int k=0;
if (Nn>Getsize()) Nn=Getsize():;
cout<<"Bremure "<<KNn<<" sjgeMeHTOBR MHOXecTrBRa: "<<endl;
for (int i=0;i<Nn;i++)
{
cin>>c;
if (!'In(c))
{ if(!SetkEl (k,c)) return O; k+=1;}
}
return 1;
}
template <class type> void Tset<type>::0utSet ()
{
if (sizetek!=0)
{
for (int i=0;i<sizetek;i++)
cout<<" "<<GetEl (i) ;
}

else cout<<" IlycToe MHOXecTBO";
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cout<<endl;
}
template <class type> int Tset<type>::In(type m)
{
for (int 1=0;i<sizetek;i++)
if (m==GetE1l(i)) return 1;
return 0;

}
template <class type> void Tset<type>::Add(type m)

{
if (!In(m))
if (sizetek<size) SetEl (sizetek,m);

}
template <class type> void Tset<type>::Del (type m)

{

int h;
if (In(m))
{

h=0;

for(int 1i=0;i<sizetek;i++)
if (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)
{
if (this==&B) return *this;
if (contents!=NULL) delete [] contents;
contents = new type [size=B.Getsize()];
sizetek=B.sizetek;
for(int 1i=0;i<sizetek;i++)
{ contents[i]=B.contents[i];}

return *this; }
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template <class type>
Tset<type> & Tset<type>::operator + (Tset<type> &B)
{
for(int 1=0;i1<B.sizetek;i++)
Add (B.GetEl (1)) return *this;
}
template <class type>
Tset<type> &Tset<type>::CrossSet (Tset<type> &B)
{
int i=0;
do
{
if( !'B.In(GetE1l(1)))
Del (GetEl (1))
else i++;
} while (i<sizetek);
return *this;
}
template <class type>
Tset<type>& operator - (Tset<type> &A,Tset<type> &B)
{
Tset<char> *C=new Tset<char>(A.Getsize());
for(int 1=0;i<A.sizetek;i++)
if(!B.In(A.GetE1(i))) C->Add(A.GetE1l(1));
return *C;
}
template <class type>
Tset<type>& operator* (Tset<type>&A, Tset<type> &B)
{
int 1;
if (A.Getsize () > B.Getsize()) 1=A.Getsize();
else 1=B.Getsize();
Tset<char> *C=new Tset<char>(l);
for(int 1i=0;i<A.sizetek;i++)

{
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}

if( B.In(A.GetEl(1))) C->Add(A.GetEl(1));
}

return *C;

volid main ()

{

setlocale (0, "russian");

int n;

Tset<char> aa(15),bb(10),dd(10),cc;
cout<<"BpemmTe MOWHOCTHL MHOXecCcTBa n<= ";
cout<<aa.Getsize ()<<endl; cin>>n;
aa.InSet(n);

cout<<"BpemmTe MOWHOCTL MHOXecCcTBa n<= ";
cout<<bb.Getsize ()<<endl; cin>>n;
bb.InSet (n);

cout<«<"BBemmTe MHOXeCTBa MHOXecTBa n<= ";

cout<<dd.Getsize ()<<endl; cin>>n;
dd.InSet (n);

cout<<" MHoxecTBO aa: "; aa.OutSet();
cout<<" MuHoxecTBO bb: "; Dbb.OutSet();
cout<<" Muoxectro dd: "; dd.OutSet();

Tset<char> ee,pp=aa; //UCNOIB30BAHUE KOMUPYIOILETO 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=aa+dd="; aa.OutSet ()
cc=dd-bb;

cout<<"cc=dd-bb"; cc.0utSet () ;

system ("pause") ;
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TCCTI/IPYIOIJ_IB.}I nporpamMma OCYLICCTBIISICT (I)OpMI/IpOBaHI/IC TPEX MHOKCCTB 6YKB n
Oorcpanru Hal HUMHU, a TaKKEC (I)I/IKCI/IpyeT MOCJICAOBATCIIBHOCTh U MECTO BbI30OBA KOHCTPYKTOPOB

Pa3IMYHOrO Ha3HAUYEHUS U IECTPYKTOPOB.
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6.3 KoureiiHepbl HA 0CHOBe A0JI0HOB

ITocTpoeHne KOHTEHHEPOB HAa OCHOBE I1a0JIOHOB — MHTEPECHas 3aAadya. Takoi KOHTEHHep
MO3BOJIIET OPTaHU30BATh XPAHEHUE DJIEMEHTOB CaMbIX PAa3HBIX TUIIOB JAHHBIX.

Ipumep 6.4. KonteitHep Ha ocHOBe mabioHa. Peanmm3yem mporpamMmy, HCIOJIB3YIOIIYIO
mabnon JIMHaMUYeCKUd MacCUB JUIsl OpPraHM3allMM JUHAMUYECKOTO MAacCHBa, XPaHSIIETo

00BekThI KitaccoB Uucno u Ctpoka (puc. 6. 3).

™em | | Lll |
int num I arrayob arrayob
<TNum> type **contents
Print O int size
Zﬁ int n
arrayob()
TStr o
char st[40] operator]]()
add()
Print () iretima)

Puc. 6.3. Nepapxus kinaccoB s npumepa 6.4

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

template <class type> // 0o0bsBIEHHE 11a0JIOHA Kilacca

class arrayob // kmacc JInHaMuueckuii MacCuB
{
type **contents; // MmaccuB yka3zaTesei Ha 00beKThI TUIA type
int size; // MaKCUMaJIbHOE KOJIMYECTBO OOBEKTOB B MacCUBE
int n; // pealibHOE KOTUYECTBO OOBEKTOB B MaCCHUBE
public:

arrayob (int number)

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

void add(type *p)

{
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if (n==size)cerr<<"Buxon 3a npeneje";
else {contents[n]=p; nt++;}
}
type & operator [] (int x) /| uTepaTop MaccuBa OOHEKTOB
{
if ((x<0) || (x>=size))
{ cerr <<"OumbouHHN MHIekC "<<x<<endl;x=0;}
return *contents|[x];
}
int sizeofmas () {return n;} // peanpHbIi pa3mep MaccuBa
Y
template <class type> arrayob<type>::~arrayob ()
{

for(int i1i=0;i<size;i++) delete contents|[i];

delete []contents;
}
class TNum // knacc Ywucmo
{
public: int num;
virtual void Print (void) { cout<<num<<" "; }

TNum () {cout<<"Bremure umcjo"<<endl; cin>>num; }
TNum (int n) :num(n) {}
virtual ~TNum(void) {}

i

class TStr:public TNum  //kmacc CTpoka

{

public: char *st;
virtual void Print (void) { TNum::Print(); cout<<st<<" ";}
TStr(); // KOHCTPYKTOP MO YMOTYAHUIO

TStr (char *s) :TNum(strlen (s))// KOHCTPYKTOp C mapamMeTpaMu

{

st=new char[num+l1]; strcpy(st, s):;

st [num]="\0";
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virtual ~TStr (void) { delete [] st;}
}s
TStr::TStr () :TNum (40)
{

cout<<"mpBemurTe cCTpoOky "<<endl;

st=new char[num+1]; cin>>st;

num=strlen(st); stlnum+l]='\0";
}
arrayob<TNum> ob a(5); //MaccuB u3 5 ykazaTenell Ha OOBEKTHI
void main ()

{

setlocale (0, "russian");
int i;
for (i=0;1i<5;1i++)

if (1/2*2==1)

ob a.add(new TNum) ; // no6asute Yucio

else ob a.add(new TStr); /I no6aButh CTpOKy
cout<<"Comepxumoe koHTelHepa "<<"\n";
for (i=0;i<ob_a.sizeofmas();it++)

ob afli].Print();

system ("pause") ;

[I1abmoH omepupyeT ykazaTelnsiMu Ha 00beKThl uepapxuu. Jyis Bei3oBa MeTosna Print ()

" JCCTPYKTOPOB KJIACCOB HUCIIOJIB3YCTCA MCXAaHU3M CJIOKHOT'O HOJII/IMOp(bI/I?;Ma.
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Bonpocel 111 caMOKOHTPOJISA

1. Yro Takoe mabnon? Omnpenenure moHsATHE MmabioHa (QYHKIMU W abioHa Kiacca.
[TpuBeauTe MpUMEpPHI MPUMEHEHHS Ta0JIOHOB KJIACCOB.

OtBer.

2. ComnocTaBbTe€ NOHATHS «HMapaMETPU30BAHHBIE» M «KOHTEHHEpHBIE» Kiacchl. Yem
OTIPEIEINIIETCS BBHIOOP TOTO MJIM MHOTO TUTIA KJIACCOB B KOHKPETHOM cirydyae?

OtgBer.

3. Onpenenure, 4eM KOHTEHHEphl, OCHOBAaHHbIE HAa HEPAPXUM KJIACCOB, OTIMYAIOTCS OT
111a0JIOHOB, 0A3UPYIOMIMXCS Ha IA0IOHAX.

OTtBeT.
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7 MHckiao4yeHust

[IpakTika pa3paOOTKH CIOXKHBIX MPOTPAMMHBIX CHUCTEM TO3BOJSET CHAENaTh BBIBOJ, UTO
JOCTaTOYHO OoJibIIass 4YacTh JIIOOOW MporpaMMbl TNPHUXOJUTCS Ha IepexBaT U 00paboTKy
CUTyalud, NMPH BO3HUKHOBEHWH KOTOPBIX IO KAKMM-THOO MPUYMHAM HOPMAJBHBIN IpoIecc
0o0paboTku  Hapymaercs (BBOJI HEKOPPEKTHOW WHGOpPMAIMU, TIIOMBITKA YHTAaTh U3
HeCylIecTBYoMIEro (aiina, 0OHapyKEHUE CUTYAIlNH «IeIEHUE Ha HYIb» U T. I1.).

Hcnonb3oBanue aisi MpoeKTHpoBaHus mporpammbl TexHoiorun OOII mpuBoauT kK ToMmy,
9TO OOBIYHO BO3HMKHOBEHHE HEKOPPEKTHOW CHTyalluu (UKCHPYETCS B OAHOM MecTe (0OBEKTe)
MporpamMMBbl, a €€ UCIPABJICHUE HEOOXOAUMO OCYIIECTBISATh B APyrom. J[is oOpaboTKu Takux
CUTYaIlil MPUMEHSIOT MEXaHU3M HCKIIIOUEHUH.

K coxanenuto, TpaaunmonHo B C u C++ uCHONB3YIOTCS pa3Hble CTaHIApThl 00pabOTKU

UCKJIIOYEHU.

7.1 Mexauusm uckaouyenud C++

B s3pike C++ ans paGoThl ¢ MCKIIOYEHUSMH CYHIECTBYIOT CIIELHUANIbHBbIE OIEpaTophbl
throw, try um catch. IlepBblil — uid reHepaluu HUCKIIOYEHMs, a JBa JPYTUX — JUIS
OpraHM3alMK €ro NepexBara.

['eneparust UCKIIIOYEHUH BBIMOJIHAETCS B TOM MECTE MPOrpaMMbl, TJe OOHApYKUBAETCS
UCKJIIOUMTEIbHAS CUTYaLUsl.

Omneparop throw UMeeT cIeyroIuil CHHTAKCHC:

throw [<Tum>](<AprymeHTs>);

rae <Tum> — Tun (4aie Kjiacc) FeHepupyeMoro 3Ha4eHUs; €CIM TUIl He YKa3aH, TO KOMIMIATOP
OIpENeIIIeT ero MCXOMAsd M3 THIa apryMeHTa (OOBIYHO 3TO OJWH M3 BCTPOEHHBIX
THUIIOB);
<ApPryMeHTbI™> — OJHO WM HECKOJbKO BBIPQXKECHUH, 3HA4EHUs KOTOPBHIX OyayT
UCTIOJIb30BaHb!l JJIs1 MHULMAIN3AUH TeHEPHUPYEMOro OOBEKTa.

Hanpuwmep:

1) throw ("HemepHuir napameTp"); /* reHepupyer UCKIIOUCHHE THUITA
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const char * ¢ yka3aHHbIM B KaBbIUKaxX 3HaUYCHHEM */
2) throw (221); /* reHepUpYyeT UCKITIOUEHHE TUIA const int
C YKa3aHHBIM 3HaueHHeM */

3) class E { //kmacc HCKIIFOUCHHS
public: int num; // HOMep UCKITIOUYEHHUS

E(int n): num(n) {} // KOHCTpyKTOp Kiacca

throw E(5); // reHepupyer UCKiIIOUEHHE B BUuae 00bekTa kinacca E

HepCXBaT u 06pa60T1<a HCKITIOUCHUH OCYHICCTBIIAKOTCA C IOMOIIBKO KOHCTPYKIIUN try

catch ..(catch..):

try {<3aluIieHHbId KOI> }
catch (<Ccsuika Ha THIT>)

{

<O06paboTKa UCKITFOUCHU>

brok omeparopoB try COAEPKHUT ONEPaTOPhl, TNPU BBIMOJIHEHUH KOTOPBIX MOTYT
BO3HUKHYTh HCKIIOYUTENbHBIC CHUTyallH. bIOKOB catch MoxkeT ObIThb HecKOIbKO. Kaxmbiit
OJI0OK catch BKIIIOYAeT OMEpPaTOphbl, KOTOPBIC IODKHBI OBITh AKTHBH3HUPOBAHBI, €CIIH TPH
BBITIOJTHEHUH ONIEPaTOpPOB OJI0Ka t ry ObLTO 3aUKCUPOBAHO HUCKIIOUYEHUE THIA, COBMECTHMOTO C
yKa3aHHbIM B catch. [Ipu atom:

¥uckmouenne Tuna T 6yaeT mepexBaThiBaThCs 00paboTynKaMu THIIOB T, const T, T&
um const Té&;

32 06paboTUNKy THMA OOIIEAOCTYMHOTO 6a30BOr0 KJIACCa MepeXBAThIBAIOT UCKIIOUEHHUS
THUIIA TPOU3BOAHBIX KJIACCOB;

206paboTunky THIIA VO1d* MepexBaTHIBAIOT BCE MCKITIOUEHHS TUIIA YKA3aTels.

bnok catch, s KOTOporo B KadecTBe TUMA YKa3aHO «...» 00pabaThIBaeT MCKIFOUEHUS
BCEX THUIIOB.

Hamnpuwmep:

OrnaBaeHue



146

try {<Omnepatopb>} // BBINOJHAEMBIN (PparMEeHT NPOrPaMMbI
catch (EConverts& A) {<Omnepartopsr>} /* mepexBaThIBacT UCKIIOUCHUS

tuna EConvert */
catch (char* Mes) {<OmnepaTopbr>}//mepexBaTbIBaeT UCKIIOUYCHUS THIa char™®

catch (..) {<Omnepatopsr>} //TiepexBaThIBAET OCTAIBHBIE HCKITIOUEHUS

Takum oOpa3oMm, 00pabOTYMK MOKET NEPeXBAThIBATH HCKIIOYEHHS HECKOJIBKMX THUIIOB.
ITpu 3TOM CyIIECTBEHHBIM OKa3bIBAETCS MOPSIOK 00BSABICHNS 00Pa0OTYNKOB UCKITIOUEHHH.

Tak, oOpaboTunk THMa void* He JOJDKEH YyKa3bIBaThCS Mepes 0O0paOOTYMKOM THIIA
char*, HIOTOMyY YTO IIPU TAaKOM MOPSAJKE BCE UCKIIIOYEHUS THNa char* OyayT oOpabaTbiBaThCs
obpaborunkom void*. To e camoe KacaeTcs HEAOIyCTUMOCTH yKa3aHUs 00paboTdMkKa
UCKIIFOUEHHH 6a30BOro Kiacca nepej oopadoT4nKaMu NPOU3BOJHBIX KIIACCOB.

Hamnpumep:

class E{};

class EA:public E{};

try {..}

catch (E& e) {..} //2T0T 06pabOTUYHK MEPEXBATUT BCE UCKIIOUCHUS

catch (EA& e){..} //3T0T 00pabOTUYMK HUKOTJA HE Oy/eT BbI3BAH

WNuorna okaspiBaeTcs, YTO MEPEXBAYCHHOE HCKIIOYEHHE HE MOXKET ObITh 00paboTaHO B
JAHHOM MecTe MporpaMmMbl. B 3Tom ciyuae B 00paboTuuk BKItouyaercs omepatop throw 0e3
napaMmerpa, B pe3yJbTaTe UCKIIOYEHHE T€HEpUPYETCS MOBTOPHO C TEM K€ OOBEKTOM, YTO U
nepBbiid pa3. [Ipu oOpaboTke 3TOr0 MCKIIOYEHHS BO30OHOBIISETCS MPOCMOTP CTE€KAa BBI3OBOB B
LEJIsAX 0OHAPY)KEHUS APYroro oopaboTynKa JAHHOTO WIM COBMECTUMOIO THIIA.

IIpumep 7.1. Co3nanue kinacca UCKIOYEHHs.. MHOTOKpaTHBIN NepexBaT UCKIIOUEHUI.

#include <stdlib.h>

#include <iostream>

using namespace std;

class E{}; // KJlaCcC MCKJIYEHUS

void somefunc(bool ccc) // byHKUME, TeHepupylad MCKIUeHME

{
if (ccc) throw E();
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}

void func()
{
try
{ somefunc (true) ; }
catch (E& e) // nepBblif 00pabOTYHUK UCKIIOUEHUS
{
/*ecnu 371eCh UCKITIOUEHUE 00padoTaTh HENB3s1, TO BO30OHOBIIsIEM ero’*/

if (true) throw;

}

void main ()

{
try { func(); }

catch (E& e) // BTopoi oOpabOTUMK UCKIIOUEHUI

// 3mech obpabaTHBaeM MCKJIINUESHME

cout<<"Exception"<<endl;
}

system ("pause") ;

Ctek BBI30BOB TSI TaHHOTO MpUMeEpa Moka3aH Ha puc. 7.1.

Vkazarenan
creka

Anpec Bo3BpaTa B pyHkmto somefunc()

Anpec Bo3Bpata B GpyHkuuto func()

Anpec Bo3Bpara B GpyHKIHI0 main()

Hanpasnenue npocMoTpa creka

Puc. 7.1. CO,Z[CpI[I/IMOC CTCKa BbI3OBOB B MOMCHT I'CHCpAllUN UCKIIFOYCHHUA

@ynkuus somefunc () reHepupyer UckiaroueHue. /st ero o0pabOTKH OCYILECTBIIAETCS

0oOpaTHBI MPOCMOTP CTEKA BHI30BOB, T. €. IO OUEPEAU NMPOBEPSAIOTCA BCe (PYHKIINHU, BHITIOTHEHHE

KOTOPBIX He 3aBepiieHo. [Ipu 3ToM oOHapy)HuBaeTcs, 4To BbI30B sumefunc () ocylecTBieH B

3aIUIIEHHOM KOHCTpYKIMeW try Omoke gyHkmuu func (), U, CIeA0BaTEIbHO, MPOBEPSETCS

COOTBCTCTBHUC THUIIA MHCKIKOYCHUA THUIIY HMCIOLICTOCH O6p3.60T‘-II/IKa. Tun COOTBCTCTBYCT,
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CJIeIOBATENHbHO, UCKITIOYCHHE MTePeXBaueHO, HO, €CJIM OHO HE MOXKET ObITh 00pab0TaHO B TAHHOM
o0paboTunke, TO UCKIIOUYCHHE OyleT WHUIIMHPOBAHO BHOBBL. Temepb B MOMCKAaX 00paboTYmKa
UCKITIOYCHHS OYJeT MPOBEPATHCS CICIYyIOIIas He3aBeplleHHas (QyHKmus — main (). B aToi
GyHKIIMM OOHAPYKHBAETCS, YTO BBI3OB func () BBINOJHSJICS B 3amuiieHHOM Osoke. [Ipu
MPOBEpPKE CBSI3aHHOIO C HHUM OJioka catch BBISICHSETCS, 4YTO JIAHHOE HCKIIFOUEHUE
MepexBaThIBacTCsS U 00padaThIBacTCs.

Hcnonk30BaHre UMEHU MIEPEMEHHON B KauecTBe MapameTpa orneparopa catch mo3Boiser

oreparopaM 0OpaOOTKM MOJYYUTh JOCTYIl K apryMeHTaM HCKJIIOUYEHUS Yepe3 yKa3aHHOE WM.

Hanpuwmep:
class E //KJTacc UCKITIOYCHHUS
{
public: int num; // HOMEep UCKITIOUCHUS

E(int n): num(n) {} // KOHCTpyKTOp

throw E(5); // TeHepUpyeMOe UCKITIOUEHHUE

catch (E& e) // mepexBaT UCKIIOUYCHUS E
{
if (e.num==5) //MONyYeH MOCTYI K MO0

{..}

[TosiHOCTBIO TOCTIEIOBATENBHOCT OOpPaOOTKM HCKIIIOYEHHS] BBIMJISIAUT — CJEIYIOIIUM
oOpazom:

1) mpu reHepanMy MCKIIOYEHHUS MPOUCXOTUT KOHCTPYMPOBAHHE BPEMEHHOIO OOBEKTa
UCKJIIOYECHMS],;

2) BBIIOJHSETCS MOUCK 00paboTUrKa UCKITIOUEHUS;

3) npu HaxoXJIeHUH 00pabOTUMKa CO3JaeTcs KOIUs 00bEKTa UCKIKOYEHUS C YKa3aHHBIM
HUMEHEM;

4) yHUUYTOKAETCsl BPEMEHHBII 00BEKT UCKIIIOUEHUS;

5) BBITIOJTHSIETCST 00pabOTKA UCKITIOUCHUS;

6) YHHUYTOXKACTCA KOIIHUA UCKIIIOYCHHA C YKa3aHHBIM UMCHEM.
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[Tockonbky 00paboTUuKy HepeaaeTcst KOonus 00beKTa UCKIIOUYEHHUS, KelaTeIbHO B Kilacce
HCKIIIOYEHMSI CO CIIO)KHOW CTPYKTYpOM IIPEIyCMOTPETh KOIUPYIOIIMM KOHCTPYKTOp U
JNECTPYKTOP.

WNHorna ObiBaeT yA0OHO yKa3zaThb NpH OOBSABICHUMH (DYHKIMM, KaKue HMCKIOYEHHUS OHa
MOJKET TeHepupoBaTh. MIMEHHO Ui 3TUX MCKIIOYEHUH MPOTrpaMMHUCT OyAeT MpeaycMaTpuBaTh
00paboTYMKH TIPH BBI30BE (PYHKIMH. YKa3aHUE T€HEPUPYEMBIX UCKIIIOUEHHI OCYIIECTBIISIETCS B

cnenuPUKAaNMUU UCKIKYICHU U

throw (<Tum>, <Twur>...)

Hanpuwmep:

void func () throw(char*,int) {..} /*nanHas QyHKIHSI MOXET T€HEPUPOBATH

ACKIOYeHnsa tTinoB char* u int  */

IIpn opranu3anuyu IEpPEKpBITUS BUPTYAJIbHBIX METOAOB CIEAYET YYHUTHIBATH, 4YTO
crenu(UKaus UCKIIOYEHUIH He CUUTAETCS YacThio THUMA (QYHKIMH U, CI€I0BATEIbHO, €€ MOXKHO
U3MCHUTD:

class ALPHA
{
public:
struct ALPHA ERR {};
virtual void vfunc/()
throw (ALPHA ERR) {} //cnenuduxanus UCKIIOUEHUS

13
class BETA : public ALPHA

{
public:

void vfunc () throw(char *) {} // u3MeHeHue cnerupuKamm

Ecmu B MpoHeCcCe BBIMMOJIHCHUA IIPOTrpaMMbI 6y21€T CTCHCPUPOBAHO MCKIIFOYECHUEC HE

MPEeyCMOTPEHHOTO crenuuKanued Tuma, TO yrpaBjieHHe OyaeT NepeAaHo ClenualbHOMY
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00paboTUUKY HenpeoycMOmpeHHblX UcKatoyeHuu. JIns ompenesneHus 3TOM  (QYHKIUM B

nporpaMme ucrnosib3yerca QyHKIUSA set unexpected():

void my unexpected()

{ <OO0paboTka UCKITIOYCHHIT> }

set unexpected (my unexpected);

dynkiua set unexpected () BO3BpallaeT paHee MCIOJB3YeMblH agpec QyHKIHMH —
00paboTunKa HEMPEeTyCMOTPEHHBIX HCKIIFOYEHHM, YTO TO3BOJISET OPTaHU30BaTh JTOCTATOYHO
CIIOKHYIO 00pabOTKYy.

Ecniu HyXHBIE 00paboOTYMK TIpH OOpPAaTHOM MTPOCMOTPE CTEKa BHI3OBOB HE HaijIeH, a
00pabOTUMK HEMPEeITyCMOTPEHHBIX HCKIIOYEHUH OTCYTCTBYET, TO BBI3BIBACTCS (PYHKIIHS
aBTOMaTH4ecku co3aaBaemas ¢GyHkius terminate (). Ilo ymomyanuio 3Ta QyHKUMS
BBI3bIBaeT PYHKIUIO abort (), KOTOpas aBapuitHO 3aBepIIaeT TeKYIIHiA IPoIecc.

ABTOMAaTHYECKH  CO3[IaBaeMyl0  (DYHKITHIO terminate () MO>XHO  3aMCHHUTH

coOCTBEeHHOM. J[J1s1 3TOr0 UCTIONB3YIOT (QYHKIIHIO Se t terminate():

void my terminate () {<CoOcTBeHHas 00pabOTKa 3aBepIICHNI> }

set terminate (my terminate);

®ynkiua set terminate () Bo3Bpamaer ajapec Npeblaylieil mporpaMmMbel 00paboTKU

3aBEPILICHHUS, YTO IMO3BOJIAET NMPU HEOOXOAMMOCTH BEPHYTH €H yIIpaBieHHUE.
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7.2 Mexauusm uckiaouennii C

B s3bike C ucnosb3yeTcsi Tak HA3bIBAEMOE CHMIPYKMYPHOE YAPAGAeHUEe UCKAIOUEHUIMU.
Nmenno maHHBId croco® oOpabOTKM HMCKIIOYEHUH WCTONB3YeTCs TPH  HEOOXOIUMOCTH
MepEXBaTUTh UCKITIOUEHHUS OT ONEePaIlMOHHON cucTeMbl Win32.

B ocHOBe cTpYKTYpHOTO yNpaBlieHUs UCKIIOYEHUSIMU JIEKAT KOHCTPYKLIUU

__try.. except um _ try.. finally. IlepBas obecneunBaeT OOBIUHYIO
00pabOTKy HCKITFOUCHHS, BTOPAsi — 3aBEPIIAIOIIYIO.

OO0b1uHas 06paboTKa NPOrpaMMHUPYETCs CIEAYIOIINUM 00pa3oM:

__try {<BamueHHsIi Kox>}
___except (<DunbTpyroliee BbIpaXeHne™)

{<O06paboTKa UCKITIOYCHU> }

OuIbTpYyIOLIEE BBIPAXKEHUE MOKET IPUHUMATD CIIEAYIOINE 3HAYECHMUS:

¥ EXCEPTION EXECUTE HANDLER — ymIpaBleHHE MOJKHO OBITh IEPEJaHo Ha
CIeNYIONMH 3a HUM 00pabOTYMK HUCKIIIOYECHHS. B 3TOM ciydae mo ymMoJldaHWIO TIpH 0OpaTHOM
MPOCMOTpPE CTEKa BBI3OBOB AKTUBH3UPYIOTCS JIECTPYKTOPHI BCEX JIOKAJIbHBIX OOBEKTOB,
CO3JITaHHBIX MEXYy MECTOM IeHEepaluy UCKIIOUEHHS U HalJCHHBIM 00paboTUYMKOM;

PEXCE PTION CONTINUE SEARCH — npoM3BOAUTCS HOUCK JIPYroro oopaboT4ymKa;

??EXCEPTION_CONTINUE_EXECUTION — YIpaBIJICHHE BO3BpaIllacTCsA B TO MECTO, Il
ObUT0 0OHAPY)KEHO HUCKITI0UeHHe 0e3 00pabOTKH UCKIIIOYeHUs (OTMEHA UCKITIOUEHHS).

Kak mpaBuiio, B kauecTBe (MIBTPYIOIIETO BBIPAKEHUS UCIIONb3YyeTCs (PYHKIHS, KOTOpast
BO3BpAIlaeT OJIHO U3 TPEX YKA3aHHBIX BBIIIE 3HAYCHUI.

bubnuoreka excpt.h BKIOYaeT Takke (YHKIMH, MO3BOJISIIONIME MOJIYYUTh HEKOTOPYIO

uHpOpMaLKIo 00 UCKITIOYCHUU:

GetExceptionCode () — BO3BpalaeT Koa UCKIFOYEHMS.
GetExceptionInformation() — BO3Bpamaer Yykasareilb Ha CIPyKTypy,

COACPKAINYIO OIMMMCAaHUEC UCKITIOUCHUA.
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CYI_I_[CCTBYCT OrpaHMYCHUC Ha BBI3OB JTHUX (byHKI.[PIfII OHU MOTYT BBI3BIBATBCA TOJIBKO

HEMOCPEJICTBEHHO U3 OJIOKa  except (), Hampumep:

#include <excpt.h>

int filter func (EXCEPTION POINTERS *);

EXCEPTION POINTERS *xp = 0;
_ try { foo(); }
__except (filter func(xp = GetExceptionInformation()))

{/* monyuenue nadopmanuu 06 UCKITIOYCHUHN */  }

HJIN C UCITIOJIB30BAHUCM COCTABHOT'O OIi€paropa:

__except ((xp = GetExceptionInformation()),filter func(xp))

QunbTpyromas GyHKIUS HE MOXET BbI3bIBATh (DYHKITUIO

GetExceptionInformation (), HO pe3yabTaT 3TOM (YHKUIMU MOXKHO Nepenarh B
Ka4ecTBE Mapamerpa.

Oyuknusa GetExceptionInformation () BO3BpallaeT ykas3aTellb Ha CTPYKTYpPY

EXCEPTION POINTERS:

struct EXCEPTION POINTERS

{
EXCEPTION RECORD *ExceptionRecord;

CONTEXT *Context;
}i

Crpykrypa EXCEPTION RECORD B CBOIO O4€PEb ONPEEISACTCS CIEIYIOMHUM 00pa3oM:

struct EXCEPTION RECORD
{

DWORD ExceptionCode; // kox 3aBeplIeHHS
DWORD ExceptionFlags; // dmaar BO300OHOBICHUS

struct EXCEPTION RECORD *ExceptionRecord;
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void *ExceptionAddress; // anpec UCKITIOUYEeHUS
DWORD NumberParameters; //KOIUYECTBO apTyMEHTOB
DWORD ExceptionInformation

[EXCEPTION MAXIMUM PARAMETERS]; // anpec MaccuBa mapaMeTpoB

OObruHO QuubTpyromas ¢yHkuus obOpamaercs k uMHGopMmanun ExceptionRecord,
YTOOBI OMPENEIUTh, CIEAYyeT JU 00padaThiBaTh HCKIIOYECHHE JaHHBIM oOpaborunkom. Ho
uHorAa 3Toi MHpOpManuu 0O0pabOTUMKY HCKIIOYEHHS OKa3bIBAe€TCS HEIOCTATOYHO, U TOI/A
UCTOJIB3YIOT TOJIsI, COOpaHHbIE B CTPYKTYpy CONTEXT.

Hamnpumep, ecnu uckimrodeHne He oOpadbaThIBaeTCs, a yIpaBieHHE BO3BpAIaeTcsl 00OpaTHO
B TOYKY TEHEpallud HUCKIIOYeHHs] (3HaueHHe  (QUIBTPYIOLIETO BBIPAKEHHUS  PaBHO
EXCEPTION CONTINUE EXECUTION), TO NOpH BO3BpaT¢ BHOBb BO3HMKHET TO K€
WCKIIIOYCHHE. VI3MEHHMB COOTBETCTBYIOIIHME TMOJSA CTPYKTYphl CONTEXT, Mbl u30eraem

3aMKHYTOT'O Kpyra, 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->Eip; /* BKoJe mporpammbl OCTaJINCh BCTPOCHHbIE
TOUYKH OCTaHOBA, IIEPELIArHEM YEpe3 HUX,
U3MEHHB aJJpec KoOMaH/bl Ha 10aiT */
rc = EXCEPTION CONTINUE EXECUTION;
break;
case EXCEPTION ACCESS VIOLATION:
rc = EXCEPTION EXECUTE HANDLER;
break;
default: // IPOIONIAKUTH MOUCK 00paboTurKa

rc = EXCEPTION CONTINUE SEARCH;
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}i

return rc;

EXCEPTION POINTERS *xp;
try

{

func () ;

}

__except (xfilter (xp = GetExceptionInformation()))

{
abort () ;

Jlnst TeHepanuy CTpYKTYPHOTO UCKITFOUCHUS MCTIONB3YETCS CrienaabHast (PyHKITUS:

void RaiseException (DWORD <Koj HCKIIOUCHUSI>,
DWORD <®mnar>,
DWORD <konnuecTBO apryMeHTOB>,

const DWORD *<agpec maccuBa 32-pa3psaHbIX apryMEHTOB>);

rae <jmar> MOXeT NPUHUMATh 3HAUYCHUS:

0 — uckiroueHue BO30OHOBUMO;

EXCEPTION NONCONTINUABLE — uckitoueHue He BO30OHOBUMO.

IIpumep 7.2. O6paboTka CTPYKTYPHOI'O UCKITIOUEHHUS.

#include <string.h>

#include <stdlib.h>

#include <windows.h>

#include <excpt.h>

#include <iostream>

using namespace std;

#define MY EXCEPTION 0x0000FACE

void func ()
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RaiseException (MY EXCEPTION,0,0,0); // wmnckmouenmue
}
DWORD ExceptionFilter (DWORD dwCode)
{
if (dwCode==MY EXCEPTION) // ouabTpaumst MCKINOYESHMUS
return EXCEPTION EXECUTE HANDLER;
else return EXCEPTION CONTINUE SEARCH;
}
void somefunc ()
{
_ try { func(); }
___except (ExceptionFilter (GetExceptionCode()))
{
cout<<"MyException"<<endl;
}
}
volid main ()
{
somefunc () ;

system ("pause") ;

CTpykTypHOE yHpaBi€HHE UCKIOYEHUSIMH NOJACPKHUBACT TaKXKE 3aBEpIIAIOILYIO

KOHCTPYKIHUIO, KOTOpAas BBIIIOJHACTCA HC3aBUCUMO OT TOTO, OBLIO TN 06Hapy>KeH0 HCKJIIFOYCHHEC

IIPpH BBIITOJIHCHHH 3allIUIIICHHOTO omoxa.

IIpumep 7.3. CoBMmMecTHOE MpUMEHEHME NPOCTOM M 3aBepuiaroliel 00pabOTKU

UCKJIIOYEHUI.

#include <stdio.h>

#include <windows.h>

void main ()

{

puts ("hello");
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try

{
puts ("in try");
try

{

puts("in try");

RaiseException(0,0,0,0); // renepanus UCKIIOUYCHUS
}
__finally

{
puts ("in finally");

}
__except( puts("in filter"), EXCEPTION EXECUTE HANDLER )

{

puts ("in except");
}
puts ("world") ;

system ("pause") ;

Pe3ynbrar paboThl IpOrpaMMBI:

hello

in try

in try

in filter
in finally
in except
world

IO NPOIOJIXEeHMI HaXMUTe JIoOy KJIaBULY

[Ipu BBIMONHEHMHU 3aBepuIaroIle 00pabOTKH, Tak K€ Kak W MpH OOBIYHOM 00paboTKe,

BBI3BIBAKOTCA AECTPYKTOPBI CO3AAHHBIX JIOKAJIbHBIX 00BekToB. To ke camoe MMPOUCXOJUT, CCJIN
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HUCKIKOYCHHA OCTarOTCsA HCOGPaGOTaHHLIMI/I. JlokanbHbIE OOBEKTHI HE YHUYTOXKAKOTCA TOJIBKO B

TOM cITy4ae, €ClIi HeoOpaOOTaHHBIM OCTaeTCs UCKITIoYeHne Win32.

OrnaBaeHue
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7.3 CoBMecTHOE HCIIOJb30BaHHE PA3JINYHBIX MEXaHN3MOB 00pa0OTKH MCKJIIOYCHU I

[Ipu mnporpammupoBaHuu 00paOOTKM HCKIIOYEHUH ONEpanuoHHON cucteMbl Win32
CIIEZIyeT UMETh B BHILY, YTO:

1) wuckmouenns Win32 MoxkHO o00pabaTbiBaTh TOIBKO _ try.. except WM,
COOTBETCTBEHHO,  try.. finally;oneparop catch 9T UCKIIOYEHHs UTHOPUPYET;

2) HemepexBaueHHble HCKItoueHHs Win32 He oOpabaTwiBaroTcs (PyHKIMEH 00pabOTKH
HETepexBaYCHHBIX HCKIIOYEHUH M (QyHKIMEeH terminate (), a mepenaroTcs ONEparMmoHHON
CHCTEME, YTO OOBIYHO NMPUBOANT K aBAPUHHOMY 3aBEPIICHHUIO TIPUIIOKEHHUS.

B cBoro odepens, uckimodenus C++ He BUIUMBL 111 except.

Ecnu Bo3HMKaeT HEOOXOAMMOCTh TepexBaTa CTPYKTYPHBIX HCKIIOUEHHH W HCKIIOYSHUIH
C++ s Oo#HOM TMOCIENOBAaTEIbHOCTH OINEPaToOpoOB, TO COOTBETCTBYIOIIUE KOHCTPYKIIMH
BKJIQJIBIBAIOTCS OJIHA B JPYTYIO.

IIpumep 7.4. CoBmecTHass 0OpaboOTKa HMCKIIIOYEHHMH pPa3IMYHbIX TUMOB. PaccMmoTpum
OpTraHM3AIMI0 COBMECTHOHN 00paboTku nckioueHust Win32 «Jlenenue Ha HYJIb B BEIIECTBEHHOM
apudmertrke» u uckmouenus C++.

B ¢aiine Exception.h ompeaenum kiacc UCKIIOUYEHUS U (PYHKIIMIO, UCTIOIB3YIOUIYIO

9TO UCKIIOYCHUC!

#ifndef ExceptionH
#define ExceptionH

class MyException // iacc Moe MUCKJIDUeHME

{
private: char* what; // morne cooBueHud
public:

MyException (char* s);
MyException (const MyExceptioné& e);
~MyException () ;
char* msg()const;
i
void func () :;

#endif
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Tena meTo0B omnuieM B aiine Exception. cpp:

#include <string.h>

#include "Exception.h"

MyException: :MyException (char* s = "Unknown")

{ what = strdup(s); }

MyException: :MyException (const MyExceptioné& e )
{ what = strdup(e.what); }

MyException: :~MyException ()

{ delete[] what; }

char* MyException::msg() const

{ return what,; }

BrI130B 3amuiieHHoH q)yHKI_II/II/I OCYHICCTBJISACM B OCHOBHOM nporpamMmme:

#include <stdlib.h>
#include <windows.h>
#include <iostream>
#include "exception.h"
using namespace std;
void funcl ()
{
int *p; // HEMHMUMAIU3UPOBAHHHI alpec
try

{
*p = 13; // oumbka!!

}
__except (EXCEPTION EXECUTE HANDLER)

{

// nepeeon uckiwouenust Win32 B muckiawdenme C++

throw (MyException ("Wrong adresing!")) ;

}

void func?2 ()

{
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try
{ funcl(); }

catch (const MyExceptioné& e)

{ cout<<e.msg () <<endl; }
}
void func ()

{
try

{ funcz2 (); }
__finally
}
volid main ()

{

func () ;

{ cout<«<"Finally execution"<<endl; }

system ("pause") ;

}
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Bonpocel 111 caMOKOHTPOJISA

1. Kakue cpeacrtBa o0pabOTKH OMMOOK OBUIM BKIIIOYEHBI B 0a30BYI0 OOBEKTHYIO MOJIENb
C++? Kak ux MOXKHO MCIIOJIb30BaTh?

OtBer.

2. Tlouemy B C m CH++ coOCyHIECTBYIOT JBa pPa3IUYHBIX MEXaHHM3Ma OOpabOTKU
UCKIIIOUeHMI? Pacckakute 0 KaxkJIoM U3 HUX. B Kakux ciydasix OHU UCTIONB3YIOTCA? Bo3MOKHO
JIM KX COBMECTHOE NMPUMEHEHHE?

OTtBeT.
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8 Co3naHue U yHMUYTOKEHHE JUHAMMYECKUX 00HEKTOB.

«YMHBbIE yYKRa3artean»

8.1 IIpo6aeMbl padoThl ¢ ITMHAMUYECKHUMH 00bEeKTAMHU

CoBpeMeHHOe TIPOrPaMMHUPOBAHKE MPETOAaracT HHTCHCUBHYIO Pab0Ty ¢ AMHAMUYECKOM
namsaTeio. OnHako paboTas ¢ yKazaTelssMHU MPOTPAMMUCTBI, OCOOEHHO HaYMHAIOIIUE,
JIOMYCKAIOT 3HAYUTEIHHOE KOJIUYECTBO OIIMOOK, MPHUBOIANIMX K HAPYIICHHUSM 3allUThl H
«yTeukam» mnamsATd. [IpUYuHBI STOTO KPOKOTCS B OCOOCHHOCTSAX SI3BIKOBBIX CPEJCTB,

WCIIOJIB3YEMBIX TIPH paboTe ¢ TMHAMUYECKHUMHU 00bekTamu. Tak:

¢ IIpH HUCIIOJIB30BaHUU yKasaTeneﬁ OTBETCTBCHHOCTH 3a BBIACICHUC ITaMATH I10] 00BEKT U

€C 0CBO60)KI[CHI/IG OCJIMKOM JIC)KHUT Ha ITPOTPAMMHUCTCE,

¢ Ha OAMH U TOT XK€ 00BEKT MOXKET CCHIIATHCS HECKOJIBKO HE CBI3aHHBIX MCKIY coboit
yKa3aTenel71, CJICAOBATCIIbHO BO3MOXHO HaJIM4uec YKaSaTCHCﬁ, CChIITarOIIUXCsA Ha

OCBOOOKIEHHBIE WU TIEPEMEIIEHHBIE OOBEKTHI;

* HET HHMKAaKOi BO3MOYXHOCTH IIPOBEpUTh, YKa3blBae€T JIM HEHYJEBOM YyKa3aTelb Ha

KOPPEKTHBIE TaHHBIE, JINOO «B HUKYIa»;

* yKa3zaTelb Ha eIUHUYHBIA OOBEKT M yKa3aTelh HA MACCUB OOBEKTOB B si3bIke C++ HUKAK

HE OTJIHMYAIOTCA JPYT OT JIpyra.

Pa3pa60TaTL Kon, KOTOpBIfI KOPPECKTHO OCBO60)K)13.CT BBIICJICHHYKO JHHAMUYCCKYIO
naMATb, HEIIPOCTO. HpI/I 9TOM HaJA0 MpPEAYCMOTPCTH 0CB060)KI[CHI/I€ naMsaTu HE TOJIBKO IpH

HOPMAJIbHOM BBIYHCIIMTCIIBHOM ITPOLECCE, HO U IIPHU aBapHﬁHOM 3aBCPIUICHHUHN.

Tak HpOCTeﬁmaﬂ mnpoucaypa, B KOTOpOﬁ CO31aCTCA ,Z[I/IHaMI/I‘leCKI/Iﬁ 00BEKT U BBI3LIBAETCS

€ro MCcToAa:

void proc ()

{

B *temp = new B; // BHOEJIeHMEe NaMATU [I0L OOBEeKT
B->func () ; // BHI30OB MeTOIa OJid OOLeKTa
delete temp; // ocBOBOXOEeHME MaMATH
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C YYETOM HEOOXOJMMOCTH OCBOOOKACHMS MaMsTH NPU aBapUITHOM 3aBEPLIEHUM CYLIECTBEHHO

YIJTUHSAETCS:

void proc()

{
B *temp = NULL;

try

{
temp = new B; //BelACICHUE TaMITH 1O O0BEKT
B->func () ; // BBI30B MeTO/Ia 17151 O0BEKTa

}

catch (...) // mepexBaT BCeX UCKITIOUCHU

{
delete temp; // 0cBOOOXKICHHE TAMSITH TIPU aBapuitHOM
// 3aBepIIeHUH MTPOLETYPHI
throw; // BO30OHOBJIEHUE UCKITIOUCHUS

}

delete temp; // ocBOOOXKIEHUE TAMSITU TTPU HOPMAJILHOM

// 3aBepIIEHUH TTPOIIETyPHI

Eme cnoxhnee obecnedynTs OCBOOOXAEHHE MNaMATH NPU BO3HUKHOBEHUH OIIMOKH B
KOHCTpyKTOpe. S3bik C++ obecrieunBaeT KOPPEKTHOE OCBOOOXKIEHHE MTAMSTH, BBIJICTICHHON MO
O0BEKT, NMPH aBAPUHHOM 3aBEPIICHUU TNPOTPAMMBI TOJIBKO, €CIH 3TOT OOBEKT MOJHOCTHIO
CKOHCTpyHpOBaH. EciyM ke KOHCTpyHpoBaHHME OOBEKTa HE 3aBEpUIEHO, T. €. UCKIIOYEHHE
3a()UKCUPOBAHO B KOHCTPYKTOpPE, TO ABTOMATHYECKOTO OCBOOOXIEHUS MaMATH, YyxkKe
BBIJICJICHHONW M0/ 4YacTb OOBEKTa, BBINOJHEHO HE OYAeT, W, CIeJOBaTeNIbHO, MPOU30MIeT
«yTeuyka» TmamsATH. Hampumep, uig Kiacca, ONHWCAaHHOTO HIDKE, TPU BO3HHUKHOBEHHUH

HUCKIIIOYCHUSA B KOHCTPYKTOPEC 4aCTh MMaMATU OCTAHCTCA HG}IOCTyHHOﬁ.
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class D

private:
A * a; B * b;

public:
D() : a(newhA), b(newB) { }
~D () throw()

{ deletea; deleteb; }

OOecrneunTh KOPPCKTHOC OCBO60)KI[CHI/IC mamMATu [JId JaHHOT'O KilacCa CYIICCTBCHHO

CJIOKHCC.

B cooTrBercTBUM C 3THM €CTECTBEHHBIM SIBIISETCA JKEHJIAHWE YIPOCTUTH padoTy ¢
TUHAMUYECKUMH OoOBbekTamu. OUYeBHAHOE peIIeHHe — BMECTO OOBIYHOTO  yKa3aTes
UCIIONIb30BaTh OOBEKT-yKa3aTelb, XPAaHALIUN aapec W OCBOOOXKAAIOIIMK MaMsITh B CBOEM
nectpyktope. JlaHHas TeXHOJOTHsS HasbiBaeTcst Resource Acquisition Is Initialization (RAII) —
«3axBar pecypca ecThb MHHLManu3anus». E€ cMbIcn 3akitoyaeTcss B TOM, 4TO 3aXBaT pecypca
COBMEIAETCsl C WHUIMAIN3alMed O00beKTa, a OCBOOOXKIEHHE — C YHUYTOKEHHEM OOBEKTa.

MmenHO TakuM noBezieHHeM obiazaet mabion auto ptr u3 ctanaapTHol oubanorexu C++.
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8.2 IIab6uon auto_ptr

[labnon auto ptr BKIOYEH B CTaHAAPTHYIO OMONMOTEKYy <memory> ss3bika C++ u
ONpEeeNieH B aJApPEeCHOM IMpocTpaHcTBe std. OTO €IMHCTBEHHBIM «yMHBII» yKa3aTelb,

BKJIFOYCHHBIN B HBIHENTHUH cTangapt C++.
[1a6moH npegycMaTpUBaeT CIEAYIOIINE METOIBI:
*  KOHCTPYKTOPBI IPOCTOM M KOMUPYIOLIUA;
*  JIECTPYKTOD;
* get () —BO3BpAIlACT XPAHUMBII aJpPEC;

* release () — BO3BpallacT XpaHUMBIN aapec U 3anucbiBacT BMecTo HEro NULL B

00BEKT-yKa3aTeb;

* reset () — 0cBOOOXKIACT MAMSITh, AAPEC KOTOPOH XPaHUTCS B yKa3zarene-oObeKTe, H,
€CNIM TIapaMeTp — HOBBIM JMHAMHYECKUN OOBEKT yKa3aH, TO 3alHMCHhIBACT B HETO

HOBBIH aJipec, €CIIM ITapaMeTp He yKa3aH, TO ajapec ycraHasiuaeTcss B NULL.

[[TaG0H Takxe mepeonpenesnsieT Caeayone onepam:

* operator=() — omnepanuro IPUCBaNBaHHUS;

* operator* () — omnepauuio A0CTyNa K aJpecyeMoMy O0BbEKTY 110 aJpecy;

* operator->() — omepamuio JOCTyIa K aipecyeMoMy OOBEKTY 10 aJpecy;

* operator auto ptr<Other> - onepanui0 mpeoOpa3oBaHUs yKa3aTellsd

auto ptr OJHOrO THMA K yKa3aTe/ll0o auto ptr ApYyroro TUIA,

* operator auto ptr ref<Other> — onepauuio npeoOpa3oBaHUsl yKasaTels

auto ptr OIHOro TUIA K yKazaTelllo auto ptr ref gpyroro Tuma.

UToOb! MOCTPOUTH KJIACC, UCIOJNIB3YS I1a0JI0OH, HEOOXOIMMO 3a/laTh TUIl JMHAMUYECKOTO

00BEKTa, KOTOPBII Oy/IeT XpaHUThCS B OOBEKTE yKas3aTese.
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HpnMep 8.1. COSI[aHI/Ie 06’BCKTa-yKa3aTCH}I, €ro UCIIOJIB30BAHUC U NIEPC3aAIINCh.

#include <memory>
#include <iostream>
#include <conio.h>
using namespace std;

class A

~A () {cout<<"destructor"<<endl; }
}s

voldmain ()

auto ptr<A> templ; // HeMHUIMANU3UPOBAHHBIA OOBEKT-yKa3aTelb

auto ptr<A> temp (new A(1l)); //MHUIMATU3UPOBAHHBIN OOBEKT-yKa3aTeb
A &a= *temp; //cchlIKa Ha XPAaHUMBIA OOBEKT
cout<<"A.x="<<a.x<<endl;

A *ptr = temp.get () ;// yka3aremb Ha XpaHUMBIH OOBEKT
cout<<"ptr="<<ptr<<endl;
temp.reset (); // ocBOOOXKICHHUE yKa3aTesl

A *ptrl = temp.get () ;// ykazarenab Ha XpaHUMBIH OOBEKT
cout<<"ptrl="<<ptrl<<endl;

_getch();
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PC3yJ'ILTaT BBITIOJIHCHUS IPOTpaAMMBI:

A.x=1
ptr=00396520
destructor

ptrl1=00000000

CrnenyeT NOMHUTB, YTO 1IAOJIOH ONpeeNsieT 00bEKT-yKa3aTelb, PEaIU3yOUil CEMaHTUKY
«BJAJCHUS», TPH KOTOPOH BCerga CyHIeCTBYET TOJBKO OJIUH OOBEKT-yKa3aTellb, XPaHSIIUH
ajZipec BBIJCJIIEHHOTO (parMeHTa JUHAMUYecKod mnamsaTtu. s 3Toro peanusanus miabioHa
o0ecreynBaeT «pa3pymaroniee» KOnupoBaHue, pU KOTOPOM KONUPYEMBIH aipec YHUITOXKACTCS
Mocjae TEepenucH B HOBBIM OOBEKT-yKazaTelb. TakuM 00pa3oM CTAaHOBUTCS HEBO3MOXKHBIM
HaJM4ue JBYX M Oojee OOBEKTOB-yKaszaTeNeH, aapecylolnX OJUH OOBEKT, M HMCKIOYAIOTCS

OI_HI/I6KI/I, CBA3aHHBIC C TIOBTOPHBIM OCBO60)K,[[€HI/ICM MaMsITH 0OBEKTA.

IIpumep 8.2. HeBO3MOKHOCTb CO3JaHUs KONIUHM 00bEKTa-yKas3arels auto ptr.

#include <conio.h>
#include <memory>

class A

public: void £ () {}

int main ()

std: :auto_ptr<A> templ (newd); // o0bsiBJeHHEe H HHHIHAIH3ALHUS
/I o0BeKTa-yKka3aTejs

templ->f (); // BBI30B METO/A - BBHIMOJTHACTCS HOPMAJILHO

std::auto ptr<A> temp?2 (templ); // o0bABIEHHE U HHUIHAIU3ALUSA

// BTOpOro o0beKTa-yKa3zareJsis

templ->f (); // BBI30B MeTOJa — HE BO3MOXKEH, TaK KaK aJpec
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// pa3pylIleH Mpu KOMUPOBAHUH

_getch();

HeBO3MOXKHOCTD CO37aHMS KOMWH ajpeca HE TO3BOJSIET HCIOJIB30BATh YKa3aTelw,
NOCTPOEHHbIE N0 MAabJOHy auto ptr, IS CO3[aHHA CIUCKOBBIX CTPYKTYp, IOCKOJIBKY B
mporecce oOpabOTKH CHUCOK OyJeT pa3pymarbes. BBIXOJOM W3 ITOH CHTyallMH SIBISIETCS

MCIIOJIL30BaHNE YMHOT'O YKa3aTells ¢ IOJACYETOM CChUIOK — shared ptr.
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8.3 Ila6uon shared ptr

[labnon shared ptr mo3BOISET CO34aBaTh OOBEKTHI-YKA3aTEIH, OTIMYAIOLMIMECS OT
00BEKTOB-yKa3aTenei auto ptr B OCHOBHOM METOAMKON KONMPOBAaHUA. XOTA JaHHBIN
mabJIoH B HACTOAIIEEC BpPEeMs HE BKJIIOYEH B CTaHAApPT, OH peayin3oBaH B OuOImMoTexe boost,

KOTOpasi MOKeT ObITh UHTErpupoBaHa B Visual Studio 2008.

[IlaGnoH ompeneneH B aJpecHOM HpocTpaHCTBE boost. OH peanusyeT pasaenseMoe
«BJIAJICHUE» C TOJICUETOM CCBUIOK, MPH KOTOPOM OYepeHOe KOMMPOBAHUE aapeca MPUBOIANUT K
YBEIMUEHHUIO CIEIHAJIbHOIO CYeTYMKa Ha €JUHULy. B CBOIO ouepenb NpU yMEHBIICHUU
KOJINYECTBA yKa3aTeIei-00beKTOB, CBA3aHHBIX C JUHAMUYECKUM OOBEKTOM, 3HAYCHHE CUETUHKA
yMeHblnaercsi. Bece 00bekThI-ya3zaTenu NMpu 3TOM PaBHOLIEHHO BiajeioT o0bekToM. CoriacHo
UCTIONIb3yEeMOH METOJIMKE aIpecyeMblii OOBEKT OCBOOOXIACT 3aHUMAEMYI0 UM NaMATh IIPH

OTKJIFOYCHUU IMOCIICAHCTO aApCCYOUICTO €ro 06’beKTa-yKa3aTeJ'I$I.

[IlabnoH Tarke TMO3BOJIAET MPH WHUIMAIM3ALMW 33/1aBaTh MPOLEAYPY YAaJICHHUSA
deleter (), 4TO MOXET OBITH MOJIE3HO AJIS1 KJIACCOB, TPEOYIOMIMX BHIMOIHEHNUS HECTAaHAAPTHBIX

JIeicTBUi pu yrajJCHUu JTUHAMUYCCKOTO 00BEKTA.

Kpome Toro, mabinoH mpenycMaTpuBaeT OINEpaTop HESIBHOTO IIPeoOpa3oBaHUS OOBEKTa-
yKazaTenss B bool, YTO TMO3BOJISET BBINIOJMHITH MPOBEPKY yKaszarens mo mnpaBwiam CH++,

HanpuMep:

boost: :shared ptr<A> p = ptr;
if (p) { //ecnu ykaszateib COAEPKUT JEHCTBYIOMIUN apec

}

IIpu pabore ¢ 0OBEKTaMU-yKa3aTeNsMU, IOCTPOCHHBIMU IO MA0A0HYy shared ptr
HPOrPaMMHUCTBI 4acTO JOIYCKAIOT OIHY M Ty K€ OwubKy, CO37aBasi HECKOJIBKO Pa3lessieMbIX

y1(a3aTeJ'IefI Ha OAMH 00BEKT 0e3 ux KOIMUPOBAHUS, HAIIPUMEDP:

A ptr obj = new A(); // JuHaAMuUYeCKUN OOBEKT
{ // HOBHIZI BJIOK

shared ptr<A> ptrl(ptr obj); //pasnensemslii yka3aTenb Ha OOBEKT
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shared ptr<A> ptr2(ptr obj); //Bropoii pasaensemblii

// ykazaTenb Ha TOT e O0BEKT

} // B 3TOM MecTe ImporpamMmma BbIIaeT OIIUOKY oOpaleHus K

// HecyIecTBYIOIEMY O0BEKTY

170

I[eno B TOM, 4YTO HHHUIMUAIU3AlUA Pa3aACIIsICMbIX yKa3aTenel71 OOBIYHBIM YKa3aTCJICM Ha

OOBEKT MPUBOJUT K CO3AAHUIO ABYX CUETUMKOB CCHUIOK, HE3aBUCIIMX JIPYT OT apyra. Kaxmsiit

U3 JOTHX CUYCTYHKOB O6Hy.]'I$IeTC$I B KOHIIC 6J'IOKa, ITOCKOJIBKY o0a 06’LCKTa—y1(a3aTCJ'IH

YHUYTOXAIOTCA. 910 IMPUBOAUT K ABYM IMOIIBITKAM YJAJICHUA OAHOI'0 JUHAMHUYCCKOI'O 00BEKTA.

IlepBas cpabarbIBaeT, BTOpasi — NpUBOAMT K omuoke (!).

[IpaBuibHBIM permieHueM ObLTIO OBl co3laBaTh 00a OOBEKTa-ykaszaTels KONMMpPOBaHHEM

HCXOOHOI'O 06T>€KTa-YKaBaTeJ'I${, TOrga 6yz[eT HCIIOJIB30BaH KOHI/IPYIOHII/Iﬁ KOHCTPYKTOP 11abjIoHa

shared ptr, U, COOTBETCTBEHHO, CUETYUK OyAeT OJAMH. DTO NPHUBEAET K €AUHCTBEHHOMY

yAQJICHUIO 00BEKTa MPU OOHYJICHUH CUETUHKA.

Ipumep 8.3. PaboTa ¢ 00EKTOM ¢ UCITOIB30BAHUEM Pa3lIeIsseMbIX 00BEKTOB-yKa3aTeleH.

#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:
A(int Num) :num (Num) {cout<< "Object created..."<<endl;}
~A () {cout<< "Object deleted..."<<endl;}

void Print () {cout<<"num="<<num<<endl;}
i
voidmain ()

{
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shared ptr<A> ptr obj(new A(5)); // co3nanue oObeKTa M yKazaTels
{ // HOBBII OJIOK
shared ptr<A> ptrl = ptr obj; // pasaensgemblil ykazaTeib

// Ha 00OBEKT

ptrl->Print () ;

shared ptr<A> ptr2 = ptr obj;// BTopo# pasaensemblil
// ykazaTenb Ha TOT ke OOBEKT
ptr2->Print () ;
ptr obj.reset(); // ocBoOOkIaEM UCXOIHBIN yKa3aTellb
} // 3nech nepeMeHHbIe ptrl U ptr2 yHUUTOXKAIOTCS U 00BEKT KOPPEKTHO yIalseTcs

getch();
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8.4 Illa6ion weak ptr

[labnon weak ptr Takke IOKa HE ONpeleleH B CTaHAApPTE, HO pealu30BaH B
oubnnoTeke boost B agpecHOM MpocTpaHCTBE boost. Ero mpuMeHsroT, eciu HeoOXOoIuM
00BEKT-yKazaTelnb, He 6laderowuti IUHAMHYECKUM oOBekToM. HeobxoammocTh Takoro
yKazaresis, HampuMmep, MOXKET ObITh BbI3BaHa HEOOXOAMMOCTBIO CO3JIaHUSl JIBYX OOBEKTa,
ccpularolecss Apyr Ha gapyra. Ilpu peanuszanuu Takod B3aMMOCBSI3M C HCIIOJIb30BAaHUEM
pas3nenseMbIX yKa3aTelneu, yIaluTh OObEeKThl HE YIacTCs.

[labnon weak ptr HO3BOJISAET OOBABIATH OOBEKTHI-yKa3aTeIH, KOTOPBIE TAK K€ KaK U
shared ptr cBA3aHbl CO CUETUYUKOM CCHUIOK, OJHAKO He ysequuueaiom e2o 3uadenus. Ecnn
OJIHY M3 CBS3€l MEXy B3aUMOCCHUIAIOIIUMHUCS OOBEKTaMH Pealn30BaTh yepes weak ptr, To
O00BEKTHI OYyIyT KOPPEKTHO YAAlICHBI.

[TockonbKy 0ObeKThI-yKa3aTenu mabiiona weak ptr He yBEIMYMBAIOT CUETYHMKA CCBHUIOK,
BO3MOKHO YJaJeHHE OOBEKTa TMPH CYIIECTBYIOMIEM «CJIadOM» yKas3aTelie Ha HEero, Kak TpH
MCIIONIb30BaHUU OOBIYHBIX yKazaTesed. UToObl HE NOMYCTUTh OMIMOKUA B 3TOM Cllyyae, OObeKT
ykazaTend weak ptr He JeHCTByeT Kak OOBIYHBIA YyKa3aTelb, T. €. HE IPENOCTaBIsIET
BO3MOKHOCTH OTEPUPOBAHMS HaJ 00BEKTOM. BMecTo 3TOro mabiioH mpeaycMaTpUBaeT METO
lock (), KOTOpBIi BO3BpalIaeT HOBBIM OOBEKT-yKa3arenb shared ptr Ha AMHAMHYECKUH
OOBEKT, M, COOTBETCTBEHHO, Ha BPEMs >KHU3HU 3TOro 00beKkTa shared ptr yBelIWYMBaeT
CYETYHK CCBIJIOK OOBEKTA.

[TpoBepuTh CylleCTBOBaHNE OOBEKTa MOKHO M CO3/1aBas 00BbEKT-yKazaTelnb shared ptr
Ha Hero. Jljug >TOro HMCHonb3yrOT METOZ Kilacca weak ptr expired(), KOTOpbIH
BO3BpaIaeT true, eciim 0OBEKT, JIJIT KOTOPOTo CO3AaBajICs yKa3aTeslb epecTall CyIIeCTBOBATh,
U false — B IPOTUBHOM CIIy4ae.

Ipumep 8.4. [lemocTpanus paznuyusa shared ptr uweak ptr.

#include <iostream>

#include <stdlib.h>

#include <conio.h>

#include <boost/weak ptr.hpp>
#include <boost/shared ptr.hpp>

using namespace std;
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using namespace boost;

int main ()

{

shared ptr<int> sl( new int(5) ); // co3naem 0OBEKT ->
/| CY4ETYHK CCBUIOK = 1
shared ptr<int> s2 = sl; //co3maeM CUIBHBINA yKa3aTens ->
// C4ETUUK CCHUIOK = 2
weak ptr<int> w = s2; // co3maeM cnaObIid yKa3aTelb ->

// CUETUYUK CCBUIOK HE MEHSETCS

s2.reset () ; // ocBOOOXK1aeM s2 ->

// c4eTYMK CChUIOK = 1 U 0OBEKT CYIIECTBYET

s2 = w.lock(); // cBA3bIBaEM CHJIbHBIN yKa3aTelb C OOBEKTOM ->
// CHeTYMK CCHUIOK = 2

s2.reset(); // ocBOOOX1aeM S2 -> CUETYHK CCHUIOK = 1
sl.reset(); // ocBoboxmaem sl ->

// caeTyuk cchUToK = () -> 0OBEKT YHHUTOXKECH
// npoBepKa cymecTBOBaHUA 00beKTa (cnocod 1)
if (w.expired())cout<<"Object is not exists..."<<endl;
else cout<<"Object exists..."<<endl;
// npoBepKa cynecTBOBaHus 00beKTa (crnocod 2)

s2 = w.lock () ;// mpITaemcs co3aTh CHIIBHBIN yKazatenab U3 ciadoro ->

// s2 paBeH 0, T.K. OOBEKT HE CYIIECTBYET

if (s2.get() == 0)// momyuyaem aapec 00bEKTa U CPABHUBAEM C HYJIEM
cout<<"Object is not exists..."<<endl;

else cout<<"Object exists..."<<endl;

_getch();
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Takum 00pazoM mabnaoH weak ptr rapaHTUpyeT, 4TO, €CIIM JUHAMUYECKHH 00BEKT yKe

YHHUYTOXKCH, TO 9TO MOKHO 0e30macHo IIPOBEPUTE.
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Bonpocel 111 caMOKOHTPOJISA

1. Kakue nmpoOieMsl CyiecTBYIOT MpH padote ¢ ykazatensimu B C++7?
OtgBer.

2. Kakue BO3MOXHOCTH NpPeJOCTaBIseT mabaoH auto ptr? Kakue npobiaeMsl mpu ero

HCIIOJIb30BAHUU OCTAIOTCA HEPEUICHHBIMU?
OTBer.
3. Kakue BO3MOKHOCTH IIpeiocTaBIsieT mabioH shared ptr?
Orser.

4. Kak B3aMMOJICHCTBIOT MEKIY CO00M 00BEKTHI IA0I0HOB shared ptruwear ptr?

OtBeT.
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