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.1 OnucaHue Kknacca

dopmaT onnucaHma Krnacca.
class <Uma knacca>

{ private: <BHyTpeHHMe KOMNOHEHTbI Kflacca>;
protected: <3awuuweHHbIe KOMMNOHEHTbI Knacca>;

public: <O6wenoCTYyNHbIe KOMMOHEHTbI Kflacca>;
b
TSlovo
Mpumep: O6bekT — cTpoka (Ex5 01) Cen
Pos —Ret
Ref ? #Pos
:xx:x:xxx:x:xx:::xxxx:::xﬁﬁq t+TSlovo ()
ZZZZIIIZZZZIIZZZZZIIIZZIIIIZIZIZZIIIZZZZIIIZZZZII’ i +~TSlOVO()
+GetCh ()

+PrintPos ()

2
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NMpumep onucaHunna knacca (dann Slovo.h)

class TSlovo
{ private: int Len;
char *Ref;

protected: int Pos;

public:

. TSlovo (char *ref,int pos=0); L_ESEQFPYKTOP 1
\inlin% ~TSlovo (void) {delete Ref;}

(inlingg char GetCh (void) E:;ﬁEETPYKTOP }
{ char Chr=Pos<Len?Ref[Pos]:'\0';

if('Chr) Pos=-1;

return Pos++,Chr;

}

virtual void PrintPos (void) ;
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pumep onucaHua metoaos (chann Slovo.cpp)

#include "stdafx.h"
#include "slovo.h"

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

TSlovo: :TSlovo (char *ref,int pos) :Pos (pos)
{ Len=strlen(ref);
Ref=new char[Len+l];
strcpy (Ref, ref) ;
}

void TSlovo: :PrintPos (void)

{
std: :cout<<Pos;

}
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5.2 O6bABNeHne 00BLEKTOB U obpaLlleHue K
NONAM

<Umsa knacca> <Cnucok nepemMeHHbIX U/Unu ykasarenemn>;

Npumepobl:
a) TPoint a,*b, c[5]; /* knacc onucaH 6e3 KOHCTpPYKTOpa UIn C
KOHCTPYKTOpOM 6€e3 napameTpoB */

0) TSlovo D('"3To cTpoka', 4); // KOHCTPYKTOP C NapameTpamm
<Umsa obbekTa>.<Uma nonsa unn metopa>

<Umsa ykasatensi Ha o6beKkT> -><Uma nona nnu metopga>
<hma maccuBa>[<UHpekc>] .<UmMma nona nnn metopna>

[ chncag Self (Mackanb) & this (C++) u'}aaalrenb ]

NMpumMmep: this->Pos
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ecTUpyloLlas nporpamma

\ McnonbsyeT] [ Peanusyer |

OOP1.cpp Slovo.h Slovo.cpp

#include "stdafx.h"
#include <iostream.h>
#include "Slovo.h"

int main(int argc, char* argv[])
{ TSlovo Greet("Hello World",6);
char Chr;

while (Chr=Greet.GetCh()) cout<<Chr<<' ';

4

return 0O;

} ~World




O P
. dacrnenoBaHve

class <ma npomnsBoaHOro Kracca>:
<Bupg HacnepoBaHua> <Uma 6asoBoro knacca>{...};

BuanmocTtb B
Bug O0bsABNeHue nonsa B
NpPoOn3BOAHOM
HacnegoBaHUA Ga3oBOM Knacce
Krnacce
private private He BUANMO
protected private
public private
protected private He BUOUMO
protected protected
public protected
public private He BUANMO
protected protected
public publig
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pumMmep HacnepnoBaHua ExS5 02 (Text.h)

Pos

Pos

Ref

TSlovo
|

\0::

TText

#Pos

+SetPos ()
+PrintPos ()

#include "f:\iva\primer.vc\lection\ooprl\slovo.h"

#include <iostream.h>

class TText:public TSlovo

{ private: int Pos;
public:

inlimgg TText (char *ref,int pos=0) :TSlovo (ref) ,Pos (pos)

inline

void PrintPos () ;
};

void TText::PrintPos(){cout<<TSlovo::Pos<§':'<<Pos;

void SetPos () { TSlovo: :Pos=Pos; }

}

{}



e

TecTupyrowias nporpamma

#include "stdafx.h"
#include "Text.h"

int main(int argc, char* argv[])

{

TText Greet("Hello World", 6) ;

[TText(char *ref,int pos=0):
char Chr; TSlovo (ref) ,Pos (pos)

while (Chr=Greet.GetCh()) cout<<Chr;
cout<<'\n';

Greet.SetPos () ; vold

-

while (Chr=Greet.GetCh()) cout<<CHf;
cout<<'\n';

Greet.PrintPos () ; /He"o World
return O; World
0:6
\




" EESSSEE

5.4 NMonnmopdunsm

lNMonumopusm — «MHOroopmme, T.e. CBOMCTBO U3MEHEHMNSA popMbl. B
nporpaMMnUpoBaHN BCTPEYAOTCS cneayrowme suabl nonnmopdpunama:

B A3bikax
BbICOKOIO
YPOBHSI HE NMonumopdusm
\__BCTpeudercg )
y lNMeperpyska N T Hactpouka
«HYucrtbiny» . MeToAoB B
dbyHKUUN lwabnoHoB
\ uepapxuu
B [lpocTomn o
NMapameTpunyecka CnoXHbIN
NpocTpaHCTBaXxX nonumopdums
A AMEH v nonnmopgunsm

10
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oNnTMMopPPU3M
B Nackane: B C++:
npocTon nonnmMopgunsm nepeonpeneneHve MeToaoB
CNOXHbIWA NoNUMMopPdU3M BUPTYyanusauus MeToaoB

NMpumep ncnonb3oBaHus crioXxkHoro nonumopdusma (Ex5 03):
#include "stdafx.h"
#include "f:\iva\primer.vc\lection\ooprll\Ttext.h"
int main(int argc, char* argv|[])
{ TSlovo SGreet ("HELLO!!!") *Ref=&SGreet;

TText Greet ("Hello World", 6) ;

Ref->PrintPos () ;

cout<<endl;

Ref=&Greet; a
Ref->PrintPos () ; 0
cout<<endl; 0:6
return O; -
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‘ Ucnonb3oBaHMe NpoCTpaHCTB UMEH ANns
neperpys3km metoaoB Knacca (Ex5 111)

#include "stdafx.h"
#include <conio.h>
class A
{ public: void func(int ch) ;
};
class B : public A
{ public:
void func(char *str);
using A::func; // neperpysure B::func
};
void A::func(int ch) // MeTonm 6asBoBOroO KJjacca
{ std::cout<<"Symbol\n"; }
void B::func(char *str) // MeTonm mpomsBOmHOTIO Kjacca
{ std::cout<<"String\n"; }
int main|()

{ B b;
b.func (25) ; // BEBOB A::func|()
b.func("cecec"); // Bmsor B::func|()
getch() ;

return O; } 12

A

func(int)
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‘ 5.5 NHnumanusaumsa oouimx nornem oo bLEKToB
NP OTCYTCTBUN KOHCTPYKTOPOB

Npumep:
class TPoint
{public: int x,y;
-}

int main ()
{ TPoint A = {2,3};
TPoint *pB = {5,3};
TPoint C[]= {{4,5},{2,8},{7,6}};

13
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5.6 KoHCcTpyKTOpbI. CNUCOK MHUUManu3aumu
NMpumep (Ex5 4):

class TPoint
{ private: int x,y;
public: TPoint(int ax,int ay) {x=ax;y=ay;}
TPoint () {}
SetPoint (int ax,int ay) {x=ax;y=ay;} ...}
int main|()
{ TPoint A, B(2,3), C[5], D[2] = {TPoint(2,4) ,TPoint(4,5)},

*E, *I = new TPoint(4,6), *M = new TPoint[3], *S[3];
A B C D
[273] [?[2]2][2]2]?]2]2]?2]7] [2]14[4]5]
E | M S
N \\ \\ N \\ \\I
[4]6] Kikikikikikd

14
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acnpepaeneHune/ocBoboxaeHne NamMAaTU U
MHULUManNnM3auma oo6bLeKToB B nporpamme

A.SetPoint(2,3); A.Print(); A B C

B.Print(); ?21? 23 212212212 ?2[2]?]?2
for (1=0;i<5;i++) {C[i].SetPoint(i,i+l1l); C[i].Print () ;}

for (i=0;i<2;i++) d[i].Print(); D E |

E=new TPoint(3,4); E—>Print();|2|4 415] Eji; \\
I->Print () ; [4]6]

for (1i=0;i1<3;i++) {M[i].SetPoint(i,i+1l); M[i] .Print() ;}
for (i=0;i<3;i++)
{S[i]=new TPoint(i,i+l); S[i]->Print;}

delete E; M S

delete I; \ N NI N
N NN\

delete [] M; (2121 212]2]17]

for (i=0;i<3;i++) delete S[i];
} 15
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NUCOK MHULUManu3auum.
UHuumanuiaumsa o6 beKTHbIX norewn

dopmart anemMeHTa cnnucka nHulmnanm3aumm:
<msa nona>(<Cnucok BbipaXeHun>)

NMpumepobl:
a) TPoint(int ax,ay): x(ax) ,y(ay) {}

©) class TLine
{ private:

const int x;

int &y,

TPoint t;
public: TLine(int ax,int ay,int tx,int ty):
x(ax) ,y(ay) ,t(tx, ty) {}

TLine () {}

ABTOMaTU4YeCKU Bbi3biBaeT
KOHCTPYKTOpP 06beKTHOro nons 6es
eTpoB TPoint( ) !

-}
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5.7 Konupyrowmnm KOHCTPYKTOp

ABTOMaTNYECKUN BbI3bIBAETCS:

a) nNpu UCrnonb3oBaHUM 0OBLABNEHNA TUNA
TPoint A(2,5),B=A;

6) npu nepegayvye napamMeTpoB-06BLEKTOB MO 3HAYEHUID, HANPUMEP:
void Print (TPoint R) {..}

dopmar:

<lMs1 xkOHCTpPyKTOpa> (const <Mms1 kjnacca> &<WUmst obwsekTa>) {..}

[IpuMeps! :
a) TPoint (const TPoint &Obj)
{x=0bj.x; y=0bj.y;} ( Crponrcst }

tz/aﬁﬁgigmnqecxn

©) TPoint (const TPoint &Obj)
{x=0bj.x; y=2*0Obj.y;}

17
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pumMmep ooA3aTtesibHOro onpeanersrieHns

Konupyrowiero KoHcTpykropa (Ex5 05)
#include "stdafx.h"

A B
~ pn "

#include <stdio.h>
class TNum

{ public:int *pn;

TNum (int n) {puts("new pn"); pn=new int(n) ;}
TNum (const TNum &Ob7j)
{puts ("copy new pn"); pn=new int(*Obj.pn) ;}
~TNum () {puts ("delete pn") ;delete pn;}
};
void Print (TNum b) { printf("%d ",*b.pn); }

int main(int argc, char* argv[])
{ TNum A(1);
Print (A); return O;

18
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5.8 KOHCTpPYKTOpPbLI U AECTPYKTOPbI
NPOU3BOAHLIX KNaccoB

A

C

A(){..}

B() :A() ,<KoHcTpyKTOpbLI Nonen>{ }

C() :B() ,<KoHcTpyKTOpbLI NONen>{}

NMpu 06BABNEHUU 00BLEKTOB NPOMU3BOAHOIO Kracca Bceraa
BbI3bIBAaeTCA KOHCTPYKTOP 6a30BOro Knacca.

Ecnu B cnucke MHMLManNM3auum KOHCTPYKTopa NPon3BOAHOIo
Knacca BbI30B KOHCTPYKTOpa 6a30BOro oTCcyTcTBYeT, TO
aBTOMaTU4YeCKU Bbi3blBaeTCA KOHCTPYKTOpP 6a30BOro knacca

0e3 napameTpoB

19



BbI30B KOHCTPYKTOPOB U A4ECTPYKTOPOB ANS
00BbeKTOB npon3BoaHbIX KrnaccosB (Ex5 06)

#include "stdafx.h"
#include <stdio.h>
class TNum
{ public: int n;
TNum (int an) :n(an) {puts("TNum(an)");}
TNum () {puts("TNum()") ;}
~TNum () {puts ("~TNum") ; }

} s HesIBHBII BHIBOB
class TNum2:public TNum KOHCTPyKTOopa TNum

{ public: int nn;
TNum2 (int an) :nn(an) {puts("TNum2 (an)") ;}
~TNum2 () {puts ("~TNum2") ; }

}; /TNum() A

TNum2(an)

~TNum2
k"’TNum /

int main(int argc, char* argv([])
{TNum2 A(1l) ;return 0;}
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5.9 AOGcTpaKkTHble MeToAbl U Kracchbl

AOCTpaKkTHbIN MeToA.

class AClass

{

virtual int Fun(int,int)=0;

Knacc, cogepxalimin abcTpakTHbIN METOA, Ha3bIBAETCS
abCTpaKTHbIM.

ObbeKkTbl abCTpaKTHOro Krnacca co3gaBaTbh 3anpeLyeHo !

21
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5.10 MHOXecTBeHHOe U BUpTyarnibHoe
HacneagoBaHue

TA
|
npo6nema:\\
TR TC ayonupoBaHue
nonen
| | | a3oBOro
Knacca
TD /

class <MMss>: virtual <Buag HaciaemoBaHusi> <VMss 6aB30BOI'O Kjacca>
{ ...}
NMopsanok BbI3OBOB KOHCTPYKTOPOB:

¢ KOHCTPYKTOP BUpPTYyaribHO Hacnegyemoro 6asoBoro Krnacca,

KOHCTPYKTOPbI 6a30BbIX KINTaCCOB B NOpsiaKe UX NepeyncrieHns npu
o0bLSABMIEHUU NPOU3BOAHOrO KIacca,

KOHCTPYKTOPbI 00 bEKTHbLIX Nosie U KOHCTPYKTOP NPOU3BOAHOIo Knacca.
[lecTpyKTOpbI COOTBETCTBEHHO Bbi3bIBalOTCH B 06paTHOM §opsake.
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pUMep MHOXeCTBEHHOro BUPTyanbHOro

HaclregoBaHuUs

#include "stdafx.h"
#include <iostream.h>
class TA
{ protected: int Fix;
public:TA() { cout<<"Inside A\n";}
TA(int fix) :Fix(fix) { cout<<"Inside TA int\n";}
}s
class TB:virtual public TA
{ public: int One;
TB (void) { cout<<"Inside TB\n";}

};

23
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pUMep MHOXEeCTBEeHHOIro BUPTyaribHOro
HacnepgoBaHus (2)

class TC:virtual private TA
{ public:int Two;
TC() { cout<<"Inside TC\n";
};
class TD:public TB,public TC
{ public:
TD (int f£ix) :TA(fix) {cout<<"Inside TD\n";
void Out( ) {cout<<Fix; }
};

main () /;nside TA int\\
{ TD Var(10) ; Inside TB
Var.Out( ) ; Inside TC
return 0; Inside TD

} \ 10 /

P!
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5.11 NpunBeaeHue TMNOB 00BLEKTA
B C++ ana npuBeneHusa TUMOB UCMOSb3YIOT:

1) (<Tun>)<IllepeMeHHass> - ucnojabsyercsa B Cu/C++ nnst Jo6mx
TUIIOB, HMUYEIr'o He NpOoBepseT;

2) static_cast <Tun> (<IllepeMenHast>) - mucnoiabsyercss B C++
DJIsT JII0OBIX TUIIOB, HUYEI'O He IMPOBEpPSsieT;

3) reinterpret cast <Tun ykxasarens>

(<YxkasaTenp uiIM MHTETI'PAJNILHBI THUII>) —
ucrnoaesyercss B C++ myst ykasaTejie, HMUYero He [IpoBepsieT;

4) dynamic_cast <Tun ykasaTesnst Ha O6BeKT>

(<YxaBaTesnr Ha OOBEKT>) — MCIOJNB3yeTCcs
B C++ mnst monmMOpdHEIX KIaccoB, TpebyeT ykasSaHMUSI OILMUK
xkommunsaTopa /GR (Project/Settings..), ecnu npuBegmeHue
HeBOBMOXHO, TO BOoSBpamaeT NULL.

25



.'.I'I_

pumMmep npuBeaeHus TMNoB oo0bekToB (ExS 07)

#include "stdafx.h"

#include <iostream.h> c IA
#include <string.h>
TA ()

class TA Siselt
{ protected:char c;

public: TA(char ac):c(ac){} TB

virtual void func () {cout<<c<<endl;} S
}s TB ()
class TB:public TA func ()

{ char S[10];
public: TB(char *aS) :TA(aS[0]) {strcpy(S,aSsS);}

void func () {cout<<c<<' '<K<S<<endl;}
};

26
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pumMep npuBeaeHUs TUNOB 00BLEKTOB(2)

int main(int argc, char* argv([])

{ TA *pA:neW TA( 'A') ,*pC=neW TB("AB") :

TB *pB=new TB("AC") ;

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

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

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

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

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

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

—_

~e

~e

°
4

Bocxopnsee

NpUBEOeHNE

Hucxogpsimee

npuBeneHue

e

Oumbka!
[IpuBeneHnmne

He KOPPEeKTHO
N\ §?&\\_/

if (TB *pD=dynamic_ cast<TB *>(pA)) pD->func();

else cout<<"Cast Error"<<endl;
return 0;}

27
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5.12 KoHTenHep «[ABycBA3HbIN cnNUCOK» (Ex5 08)

first cur last
3 =] ot

\pre suc ;re suc pre suc
/ ] _ﬁ /f S— ﬂl

Ounarpamma knaccosB

TElement TSpisok
pre, suc A~ st lastcur
o v
";E'l.elrn;ent( ),~TElement() TSpisck)
AiLl! ~TSpisok()
4}' Add(), Del()
_ ForEach(f)
TNum TChar First(), Next()
num ch Last(), Previous()

TNum(), ~TNum() TChar(), ~TChar()
Print() Print()
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OHTeNHep «[ABYyCBA3HbLIN CMNCOK»(2)

Ounarpamma KOMNOHOBKM

Spisok. cpp Num. h Num. cpp
TYTTITTYTITYITTINY TYTTTTITITTTITIITY TYTTTTITTITITITIINY
TTTITTITTITTTITTITTY TTTTTITTIITTITTITYY TITTTITTITTITTITYY
TOITITIIT I I ITTY = = I I I IrrIrreees '<}— = TTTTTITIIITITTIITY
TITTITITITTITTIITTIOTY TITTTITTITTITTIITT TTTTTITTITTITTIITY
TTTITITTITITII IITY TITTTITTITTITTIT Y TTTTTITTITTITTITYY
TITTITTY TITTTTTY TITTITTY
|
| Element. h Element. cpp
| TTTTTTITITT I Ir T TTTTTITTITTITIITTY
. TIITTITTITTITTIOITTYY TTITTITTIITTIIT T Y
— — 3 rrrrrrerrerrrrreer K= —{ rrrrrrernoonrenrony
TTTTTITTITTITTIITY TTITTITTITTITTITY
TrIrrrrrITrITIITYNY IR RARRARRIRRIA R
TITITT T MARLARAL
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daunn Element.h

#include <stdio.h>
class TElement
{ public: TElement *pre, *suc;
TElement () { pre=suc=NULL;}
virtual ~TElement() { puts("Delete TElement.") ;}
virtual void Print()=0;
};
class TSpisok
{ private: TElement *first,6 *last, *cur;
public: TSpisok () {first=last=cur=NULL; }
~TSpisok () ;
void Add (TElement *e);
TElement *Del () ;
void ForEach(void (*f) (TElement *e));
TElement *First() {return cur=first;}
TElement *Next () {return cur=cur->suc;}
TElement *Last () {return cur=last;}
TElement *Previous () {return cur=cur->pre;}

}; 30
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‘ daun Element.cpp

#include "stdafx.h"
#include "Element.h"
TSpisok: :~TSpisok ()
{ puts("Delete TSpisok");

while ((cur=Del ()) !'=NULL) { cur->Print() ;

delete(cur); }

}
void TSpisok: :Add (TElement *e)
{ 1f (first==NULL) first=last=e;

else { e->suc=first;

first->pre=e;

first=e; }

31
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aun Element.cpp (2)

TElement *TSpisok: :Del (void)
{ TElement *temp=last;
if (last!'=NULL)
{last=last->pre;
if (last!=NULL) last->suc=NULL;
}
i1f (last==NULL) first=NULL;
return temp;
}
void TSpisok: :ForEach (void (*f) (TElement *e))
{ cur=first;
while (cur!=NULL)
{(*£f) (cur);
cur=cur->suc;
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dann Num.h

#include "Element.h"

class TNum:public TElement

{ public: int num;
TNum(int n) :TElement () ,num(n) {}
~TNum() { puts("Delete TNum.") ;}
void Print() { printf("%d ",num); }

};

class TChar:public TElement

{ public: char ch;
TChar (char c) :TElement () ,ch(c) {}
~TChar () { puts('"Delete TChar.") ;}
void Print() { printf("%c ",ch) ;}

};

void Show (TElement *e);

daun Num.cpp
#include "stdafx.h"
#include "Num.h"
void Show (TElement *e)

{ e->Print () ;} 33
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TecTupyrowasa nporpamma
#include "stdafx.h"
#include "Num.h"
#include <string.h>
#include <stdlib.h>
TSpisok N;
int main(int argc, char* argv([])
{ char str[10];
int k,i;
TElement *p;
while (printf ("Input numbers, strings or <end>:"),
scanf ("%$s" ,str) ,strcmp(str,"end"))
{ k=atoi(str);
if (k|| (strlen(str)==1 && str[0]=='0')) p=new TNum(k) ;
else p=new TChar (str[0]) ;
N.Add (p) ;
}
puts ("All list:");
N.ForEach (Show) ; 34



TecTupyrowias nporpamma(2)

p=N.First(); k=0;
while (p!=NULL)
{ if (TNum *g=dynamic cast<TNum *>(p)) k+=g->num;
// ycraHOoBUTHL cosmaHue RTTI (/GR B Project\Settings...)
p=N.Next () ;
}
printf ("Summa= %d\n" , k) ;
p=N.Last () ;
i=0;
while (p!=NULL)
{if (TChar *g=dynamic cast<TChar *>(p)) str[i++]=g->ch;
p=N.Previous () ;
}
str[i]="'\0";
printf ("String= %s\n",str);
return O;

35
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5.13 CtatTnyeckune KOMNOHEHTbI Kflacca

Oo0ObaBnaTCa ¢ onucartenem Static

CtaTuueckue nons sBNSOTCA 00OLWMMKM ANS Bcex 0ObEKTOB Krnacca U
CYLLIECTBYIOT Aaxe Npu OTCYTCTBUN 00BbEKTOB. VIHMLManu3aums
CTaTUYECKMX NONen B onpeaeneHumn Knacca He onycTuma.

CTtaTuyeckue meToabl He NonyyarT napameTpa this u,
cnegosaTtesibHO, He MOryT 6e3 ykaszaHunsa obbekta obpawarbca K
HecTaTU4YeCKMUM MOSIAM.

[lns gocrtyna K ctatTu4eckumM KOMMNOHEHTaM BHE KOMMOHEHTHbIX
JOYHKUNN UCNONb3YIOT KBanudumkaTop <kKracc>::

36
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Ctatnyeckue KOMNOoHeHTbl Knacca (Exd 09)

Mpumep. Co3gaTb CNUCOK OOBEKTOB

/

first )ksi/

—

CermMeHT JaHHbIX~_
dann Statico.h

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

class TPoint

next

next

—

~

7

next

{ public: char chl,ch2;

static TPoint *first,

TPoint *next;

*last;

TPoint (char achl,char ach2);

void Draw()
{ printf ("%c

)
sC

\n",chl,ch2);
static wvoid DrawAll () ;

}

37
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a1 Statico.cpp

#include "stdafx.h"
#include "statico.h"

TPoint *TPoint: :first=NULL, *TPoint: :last=NULL;

TPoint: :TPoint (char achl,char ach2)
{ chl=achl; ch2=ach2;
next=NULL;
i1f (£irst==NULL) first=this;
else last->next=this;
last=this;
}
void TPoint: :DrawAll ()
{ TPoint *p=first;
if (p==NULL) return;
do {p->Draw() ;
p=p->next;}
while (p!=NULL) ;

}
38



\-.T_

ecTupyloLlas nporpaMmma

#include "stdafx.h"
#include "statico.h"

int main(int argc, char* argv][])

{ TPoint A('S','C'),B('W','0'"),C('M','S");
if (TPoint: :first!=NULL) TPoint: :DrawAll () ;
return O;
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‘ 5.14 [IpyxecTBeHHble PYHKLUN U KNaccChbl

OnucbiBatoTcs ¢ onucatenemM friend, uyuro obecrneumeaeT
JOCTYyIlI K BHYTPEHHVMM KOMIIOHEHTAM KJjacca

[IpumMep :
class TPoint
{private: int x,y;
public:...
friend void Show (TPoint A4); // byHkumus
}i
void Show (TPoint A) {cout<<A.x<<' <X<A.y;}

int main()
{ TPoint W(2,3);
Show (W) ;
}

friend void TLine: :Show (TPoint A); // mMmeTon

friend class TLine; // kJjacc
40
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5.15 NepeonpeneneHue onepaynn
Onepauun

Tunbl pyHKUNN-ONepaLnu:

1. HesaBuncumasa yHKuns-onepauymsd

a) <Tun pe3ynbraTa> operator@(<OnepaHg>)

6) <Tun pesynsrata> operator@(<OnepaHp1>,<OnepaHa2>)

2. KoMnoHeHTHasa oyHKUns-onepauns
a) <Tun pe3ynekraTta> operator@( ) // OnepaHg = OObekT
6) <Tun pe3ynkraTta > operator@(<OnepaHg2>) // OnepaHaol = OObekT

dopmbl BbI30OBa

a) cTaHOapTHas 6) onepaTopHas
operator@(<Apr>) @<Apr>
operator@(<Apr1>,<Apr2>) <Apr1>@<Apr2>
<Apr>. operator@( ) @<Apr>

<Apr1>. operator@(<Apr2>) <Apr1 >@<Aprgﬁ



NMepeonpeneneHue onepauumn

1. MoXHO nepeonpenensTb TONbLKO onepauun, napamMmeTpbl KOTOPbIX —
OOBbEKTDI.

2. He paspewaetca nepeonpenenenue *, sizeof, ? :, #, ##, .;, Class:..

3. Onepauun =, [ ], ( ) MOXHO nepeonpenenaTb TONbLKO B COCTaBe Kilacca

4. [pn nepeonpeneneHnn onepaunmn Henb3sd NUSMEHUTb €e NPUOPUTET U
accouMnaTUBHOCTbD.
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pumep 1. Knacc «Touka» (Ex5 10)

®awnn Tpoint.h

#include <iostream.h>

class TPoint({

private: float x,y;
public:

TPoint (float ax,float ay) :x(ax) ,y(ay)
{cout<<"Constructor\n";}

TPoint () {cout<<"Constructor without parameters\n";}

TPoint (TPoint &p) { cout<<"Copy Constructor\n";
X=p.X, Y=pP.V’
}
~TPoint () {cout<<"Destructor\n";}

void Out (void) { cout<<"\n{"<<x<<","<<y<<"}\n";
TPointé& operator+=(TPoint &p); // a+=b;
TPoint operator+ (TPoint &p) ; // a+b;
TPointé& operator=(TPoint &p) ; // a=b;

43
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‘ dawun Tpoint.cpp

#include "stdafx.h"
#include "Tpoint.h"

TPointé& TPoint: :operator+=(TPoint &p)
{ x+=p.x; y+=p.y; cout<<"operator+=\n";
return *this;

}
TPoint TPoint: :operator+ (TPoint &p)

{ TPoint pp(x,VY):; cout<<"operator+\n";
return pp+=p;

}
TPointé& TPoint: :operator=(TPoint &p)

{ x=p.x; y=p.V’ cout<<"operator=\n";

return *this;
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ecTupyrowias nporpamma
#include "stdafx.h"
#include "Tpoint.h"

int main(int argc, char* argv|[])

{

Constructor

TPoint p(2,3),q9(4,5),x(7,8);
Constructor

p+=xr;

p.out(); [Operalors= |

=p+r;

P /Constructor (pp)l—' TPoint pp(x,y);

Operator + - cout<<"operator+\n";

Operator += " pPptT=EP; 4
onstructor——— return

tructor (pp) — 17— } \

Operator =

estructor /

Destructor
Destructor
De tor 45

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

q.Out() ;
return 0;
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NMpumep 2. Knacc «Ctpoka»(ExS 11)

®daun S.h:

#include <string.h>

#include <stdio.h>

#include <iostream.h>

#include <conio.h>

class String

{ private: char *str,name; int len;
public: String(int Len,char Name) ;
String (char *vs,char Name);
String (String &S);
~String() ;
int Length () {return len;}
char operator[] (int n)
{return ((n>=0)&&(n<len))?str[n]:'\0';}
void print() { cout<<"Str: "<<name<<":";
cout<<str<<" Length: '"<<len<<endl; }
String operator+(String &A) ;
String operator+(char c);
String& operator=(String &S);
}; 46



‘ =
daun S.cpp
#include "stdafx.h"
#include "s.h"
String: :String(int Len,char Name){ len=Len;
str=new char[len+l]; str[0]='\0'; name=Name;
cout<<"Constructor with length "<<name<<"\n";
}
String: :String(char *vs,char Name) { len=strlen(vs)

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

}
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aun S.cpp (2)

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";

}
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aun S.cpp (3)

String String::operator+(String &A)

{ cout<<"Operation +"<<"\n"; int j=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]=c; S.str[len+l]="'\0";
cout<<"Operation +c"<<"\n"; return S;

49
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aun S.cpp (3)

String& String: :operator=(String &S)

{

cout<<"Operation ="<<"\n";
len=S.Length() ;

i1f (str!=NULL) delete[]str;

str=new char|[len+l];

strcpy(str,S.str) ;

cout<<"Operation ="<<"\n";
return *this;

}

50
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‘ TecTupyrowasa nporpamma

#include "stdafx.h"
#include "s.h"

int main(int argc, char* argv[])
{ String A("ABC",'A') ,B("DEF",'B'),C(6,'C");
C.print() ;
C=A+B;
C.print() ;
C=C+'a';
C.print() ;
return 0;
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BbinonHeHue onepauuu

}

int j=len+A.Length() ;
String S(j,'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;

}

BbinonHsaemble onepartopsl Pesynbrarhl
C=A+B; | String operator+ (String &A)
{ cout<<"Operation +"<<"\n"; Operation +

Constructor with length S

Operation +
Copy from S to K
Destructor S

Operation =

Operation =

Destructor K
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5.16 NMNapameTpnsoBaHHbIe KNacchbl (LLAOMOHDI)

dopmaT onncaHus WwabnoHa knacca:

template <Cmmcox napamerpoB><OnmcaHme kKjacca>

dopmaT 06BbABNEHUA OOBEKTOB:

<Mmst kynacca> <CnomMcok apryMeHTOB>
<MMs1 obmekTa> (<llapaMeTpsl KOHCTpPYyKTOpPa>)

Npumep. JnHamunyeckmn maccus
(Ex5_12)

r---

TArray

type

- type *content
- Int size

+ TArray()

+~TArray()
+ operator[]()

/\
’

TArray <int>

/\
2

53

TArray <char>




S
daunn A.h

#include <iostream.h>
template <class type>
class TArray
{ type * content;
int size;
public:
TArray (int asize)
{ content = new type [size=asize];}
~TArray () {delete [] content;}
type & operator[] (int x)
{ if ((x<0) || (x>=size))
{ cerr << "Index Error"; x=0; }
return content[x];
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TecTupyrowias nporpamma
#include "stdafx.h"

#include "A.h"
#include <stdio.h>

int main(int argc, char* argv[])
{int 1i;
TArray<int> int a(5);
TArray<char> char a(5);
for (i=0;i<5;i++)
{ int a[i]=i*3+2* (i+l); char a[i]="'A'+i;}
puts ("Massivs ") ;
for (i=0;i<5;i++)
{ printf ("%5d %$2c\n" ,int a[i],char _a[i]);}
return O;

}
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5.17 NapameTpusoBaHHblIe PYHKLUMN

dopmaT onncaHms WwabnoHa QYHKLNN :

template <Cnmcox napameTrporB><OnmcaxHme
dyHKLIMM>

Ipumep . LLabnoH yHKUMKM onpeneneHus
MakcumanbHoro (Exs 13)

#include "stdafx.h"
#include <string.h>
#include <iostream.h>
template <class T>

T max(T x, T y){ return(x>y)?x:vy,}
char * max(char * x, char * y)

{ return strcmp(x,y) > 0? x:y;}
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TecTupyrowasa nporpamma
int main(int argc, char* argv([])
{ int a=1,b=2;
char c='a', d="m';
float e=123, £=456;
double p=234.567,t=789.23;
char strl[]="AVERO", str2[]="AVIER";

cout << "Integer max= "<<max (a,b)<< endl;

cout << "Character max= '"<<max(c,d)<< endl;

cout << "Float max= "<<max (e, £f)<< endl;

cout << "Double max= "<<max (p,t)<< endl;

cout << "String max= "<<max (str,str2)<< endl;
return O;

S7



KoHTenHep Ha ocHoBe wabnoHa (Ex5 14)

TNum

Int num

Print()

T

TStr

char st[40]

Print()

arrayob

o>

r----

arrayob

9 type |

<TNum>

type **contents
Int size
int n

arrayob()
~arrayob()

operator|[]()
add()

sizeofmas()

contents

AN I N TN N N
A
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Oo0bABneHue WabnoHa Knacca
#include <iostream.h>
template <class type>
class arrayob
{ type **contents; 1int size; 1int n;
public:
arrayob (int number) {contents=new type *[size=number];}
~arrayob ()
int sizeofmas () {return n;}
void add(type *p) { if (n==size)cerr<<"Out of range";
else contents[n++]=p;
}
type & operator [] (int x)
{ 1f ((x<0) ]| (x>=size))
{ cerr <<"Error "<<x<<endl;x=0;}
return *contents|[x]; }

}; 59
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O60baBneHue wadnoHa pyHKLUUN
template <class type>
arrayob <type>::~arrayob ()
{for (int i=0;i<size;i++) delete contents[i];
delete [] contents;

}

contents

“

st

num nuim num
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daun N.h

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

class TNum
{ public:int num;
TNum (int n) :num(n) {}
virtual ~TNum(void) {cout<<"Destructor TNum "<<endl;}
virtual void Print (void) { cout<<num<<" "; }
};
class TStr:public TNum
{ public: char *st;
TStr (char *s) :TNum(strlen(s))
{st=new char[num+l];strcpy(st,s); st[num]='\0';
~TStr (void)
{ cout<<"Destructor TStr."; delete [] st;}
void Print (void)
{TNum: :Print () ; cout<<<st<<" ";}

}
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TecTupyrowias nporpamma
#include "stdafx.h"
#include <stdio.h>
#include <stdlib.h>
#include "A.h"
#include "N.h"
arrayob <TNum> ob a(5);
int main(int argc, char* argv|[])
{ int n,1i;
char S[10];
for (i=0;1<5;i++)
{ puts("Input number or string"); gets(S);
n=atoi (S) ;
if (n==0&&S[0]=="'0"]||n'=0)
ob a.add(new TNum(n)) ;
else ob a.add(new TStr(S));}
cout<<" Contents of array"<<'\n';
for (1i=0;i<ob_a.sizeofmas() ;i++) ob _a[i] .Print();
return O;
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