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HacnegoBaHue

® Ha30BbIN

[Tpons- Knacc-
BOMbHbIN fiact HacneaHuK
Knacc

® private:

® protected:

® public:




I Co3pnaHue Knacca-HacrnegHuka B C++

/| ©a30BbIN Kacc
I class A

{

'
/[knacc-HacneaHuk
class B : public A

{
'



[Tpumep 6a30BOro Knacca

class Person
{
protected:
char name[30];
public:
Person ();
void setName (char™ );
void show ();

};



Knacc-HacneaoHuK

class Student : public Person
{
char dept[30],
public:
Student (char*, char* );
void setDept (char* );
void show ();

'



MeToabl knacca Person

Person::Person()

{
strcpy (name, "Noname");
}
void Person::setName (char* n)
{
strcpy (name, n);
}
void Person::show ()
{

std::cout << "My name is " << name << std::endl;

}



I CobcTBeHHbIe meToAabl Knacca Student

Student::Student (char” n, char* d)
{
I strcpy (name, n);
strcpy (dept, d);

}
void Student::setDept (char* d)

{
strcpy (dept, d);

}
void Student::show ()

{

std:.cout << name << " ® << dept << std::end;

}



TeKkCT nporpamMmmbli

int main ()

{

Person a;

a.setName ("Tom");
Student b("Ann", "MTS");
a.show ();

b.show ();

Person® pperson = &b;
Student™ pstudent = &b;
pperson->show ();
pstudent->show ();
b.setName ("Kate");
b.setDept ("GF");
pstudent->show ();
return O;

Ha akpaHe:

My name is Tom
Ann MTS
My name is Ann
Ann MTS

Kate GF




BuptyanbHaa oyHKLUA

class Person

{

char name[30];

public:
Person (char* );
void setName (char™* );

virtual void show ();

'



TekCcT nporpaMmmbi

iInt main ()

{

Person a;

a.setName ("Tom");
Student b("Ann", "MTS");
a.show ();

b.show ();

Person® pperson = &b;
Student® pstudent = &b;
pperson->show ();
pstudent->show ();
b.setName ("Kate");
b.setDept ("GF");
pstudent->show ();
return O;

Ha akpaHe:

My name is Tom

Ann MTS

Ann MTS

Ann MTS

Kate GF
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[Tonumopdpusm

Crtatnyeckun nonmmopdpunsm —
nogaepXmBaeTcsd NOCPeacTBOM Meperpys3ku
doyHKLNIN N onepaTopoB BO BpeEMS
KOMMUNALUMN.

[nHamunyecknmn nonnmopdomnsm —
nogaepXxmBaeTcd NocpeacTBOM BUPTYyanbHbIX
doyHKLMI BO BpeMS BbINOMTHEHNA NPOrpaMmbl.
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KOHCTpYKTOpbI M HacrnegoBaHue

class Person

{

protected:
char name[30];
public:
Person (char*); //koncTpykTop ¢ napameTpom
void setName (char* );
void show ();

'
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Peanu3auuna KOHCTPYKTOpPOB

Person :Person (char* n)

strcpy (name, n);

Student::Student (char* n, char* d) : Person (n)

{
strcpy (dept, d);
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[lecTpyKTOpbI U HacnegoBaHUe

class A{

protected:
int a;

public:
A() {a=5; cout<<"Create A"<<endl;}
virtual ~A() { cout<<"Delete A"<<endI;}
void setA(int pa) { a=pa;}
int getA() {return a; }
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I [lecTpyKTOpbI U HacnegoBaHue

I (2)
class B:public A {

I protected:

int b;

public:
B():b(7) { cout<<"Create B"<<end|; }
virtual ~B() { cout<<"Delete B"<<endl; }
void setB(int pb) { b=pb; }
int getB() { return b; }
void print() { cout<<a<<" "<<b<<endl; }

15



I [lecTpyKTOpbI U HacnegoBaHue

int main()

{

A* fobj = new B;
fobj->setA(-3);
((B¥) fobj) -> print();
delete fobj;

return O;

(3)

HeBupTtyanbHbIN 4eCTPYKTOP

DAcpp\CBProjects\di.. — ©

Process returned 0 <O EXecu
Press any key to continue.

Process returned 0 <0x

16



MHoXecTBeHHOe (npsmoe)
HacnepgoBaHue

#include <iostream>
using namespace std,;

class A {
protected:
int a;
public:
A() {a=5; }
virtual ~A() {}
void setA(int pa){ a=pa;}
int getA(){ return a;}

'

class B {
protected:
Int b;
public:
B():b(7 1}
virtual ~B() {}
void setB(int pb){ b=pb;}
int getB(){ return b;}
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MHoOXecTBeHHOe HacreaoBaHue
(npopomnmxeHue)

class C:public A, public B {
public:

virtual ~C() {}

void printAll() { cout<<a<<" "<<b<<endl; }
I
int main()

{
C object;

object.printAll();
object.setA(-3); Ha akpaHe:
object.setB(-18); 57
object.printAll(); -3 -18

return O;




Uepapxusa Knaccos

class One {
protected:
Int a;
public:
One(int pa) { a=pa; }
virtual ~One() {}
virtual void print() { cout <<"One: "<<a<<endl; }
'
class Two: public One {
protected:
Int b;
public:
Two(int pa,int pb) : One(pa) { b=pb; }
virtual ~Two() {}
virtual void print() { One::print(); cout <<"Two: "<<b<<endl; }

X
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I Nepapxusa knaccos
I (npoaomkeHue) orcop\Copr. -

class Three: public Two {
protected:
Int c;

public:
Three(int pa,int pb,int pc): Two(pa,pb) { c=pc; }
virtual ~Three() {}
virtual void print() { Two::print(); cout <<"Three: "<<c<<endl; }
};
int main() {
One obj1(15), *ptr=&obj1;
ptr->print(); Cout<<"========::::::::::\n";
Two 0bj2(5,6); ptr=&obj2;
ptr -> pnnt(), Cout<<"========::::::::::\n";
Three 0bj3(1,2,3); ptr=&obj3;
ptr->print(); Cout<<"========::::::::::\n";
return O;



Uepapxua KnaccoB

class One {
protected:
int a;
public:
One(int pa){ a=pa;}
virtual ~One() {}
virtual void print() {
cout <<"One: "<<a<<end|;
}

'

class Two: public One {
protected:
int b;
public:
Two(int pa,int pb) : One(pa) {b=pb;}
virtual ~Two() {}
virtual void print() {
One::print();
cout <<"Two: "<<b<<end!;

DAcpp\CBProjects\hierarchylnherit\bin\Debug\.. ~ =

Process returned 0 COx0> execution time : 0O.016 =

Press any key to continue.

class Three: public Two {

protected:
int c;

public:
Three(int pa,int pb,int pc):Two(pa,pb) {c=pc;}
virtual ~Three() {}
virtual void print() { Two::print();
cout <<"Three: "<<c<<end];
}

I

int main() {
One obj1(15), *ptr=&obj1;
ptr->print(); cout<<"===========\n",
Two 0bj2(5,6); ptr=&obj2;
ptr->print(); cout<<"===========\n",
Three 0bj3(1,2,3); ptr=&obj3;
ptr->print(); cout<<"===========\n";
return O;



AOCTpaKTHbIN Krnacc

#ifndef SHAPE _H
#define SHAPE_H

class Shape // obbaBneHne abcTpakTHOro Knacca

{
public:

[/ Shape();

virtual ~Shape() {}

virtual float getSquare()=0; //pyHKUMS

virtual void getinfo()=0; /| He peann3oBaHa
protected:
private:

%

#endif // SHAPE_H
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AOcCTpaKkTHbIN Knacc (2)

#ifndef CIRCLE_H
#define CIRCLE_H
#include "Shape.h"

class Circle:public Shape //co3naHue knacca-HacnegHuka
{ // 6aszoBbIN KNacc - abCTPaKTHbIN
public:

Circle();

virtual ~Circle() { };

float getSquare();

void getinfo();
private:

Int r;

Int xc;

int yc;
I

#endif // CIRCLE_H
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AOcCTpaKkTHbIN Knacc (3)

#include ". \include\Circle.h"
#include <cmath>

#include <iostream>

using namespace std,;

Circle::Circle():r(10),xc(15),yc(15) {}

float Circle::getSquare()
{

return M_PI*r*r;

}
void Circle::getinfo()

{

cout<<"Circle:" <<r<<"" << xc <<" " << yc <<end|;

}
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AbGcTpakTHbIN Knacc (4)

#ifndef RECT_H
#define RECT_H
#include "Shape.h"

class Rect:public Shape //co3naHue knacca-HacnegHuka
{ // 6a3oBbIN KIacc - abCTpaKTHbIN
public:

Rect();

virtual ~Rect() {};

float getSquare();

void getlnfo();
private:

int x1;

int y1;

int x2;

int y2;
I
#endif // RECT H
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I AOCTpaKTHbIN Knacc (5)

I #include ". \include\Rect.h"
#include <iostream>
I using namespace std;

Rect::Rect() { x1=10; y1=100; x2=50; y2=150; }

float Rect::getSquare()

{
return (x2-x1)*(y2-y1);

}
void Rect::getinfo()

{

cout<<"Rectangle:(" << x1<<""<< y1<<") (" ;
cout << x2 << "" << y2 << ")"<<endl;

}
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AOCTpaKTHbIN Knacc (6)

#include <iostream>
#include "include/Shape.h”
#include "include/Rect.h"
#include "include/Circle.h"
using namespace std;

oo |

'D\op'\Cpp\New Folder\abst class\bin\Debug\abst class.ex..

int main() gﬁniggilﬂ 15 15
{ Rectangle: (10,100 (50,150>

Circle s1; 2000
Rect s2;

" Process peturned O (Ox0) execution time : 0.104 s
Shape™ mas|[2]; Press any key to continue.

mas[0]=&s1;
mas[1]=&s2;
for(int i=0;i<2;i++)

{

masli]->getinfo();
cout<< masJi]->getSquare()<<endl;

}

return O; ’



A3bik UML

UML.: Unified Modeling Language.

CtaHgapThbl: 1.0, 2.0

Ha3sHa4deHune: rpadondeckmnm asblk Ong
B/3yanm3auun, KOHCTPYUpOBaAHNUA U
OOKYMEHTMPOBAHUA CUCTEM, B T.u.
nporpamMmmHoOro obecrneyeHus.

Paspabotuuku: ['penan byy, xenmc Pambo,
AnBap [1xekobCcoH.

ONeMeHTbI A3blKka: gnarpamMmmbl U NX
KOMMNOHEHTHLI (NpeaMeTbl, OTHOLLEHUS).
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Ouarpammbl UML

CTpYKTYpHbIE AnarpaMmmsi:
anarpaMmma KOMMOHEHTOB,
avarpamMmma Knaccos,
anarpamma OObEKTOB,
avarpamma pasBepTbiBaHUS.

|El,l/lal'paMMI:I noBeaeHuA.
anarpamma npeueneHToBs,
aonarpamMmma rnocrnenoBaTenbHOCTH,
anarpamMmma COCTOSHUMN.
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IHnarpamma Knaccos

ObosHa4vyeHune knacca Ha UML-gunarpammax:

Nma knacca

Nma knacca

CBouncTBa

MeToabl

[MonHoe obo3HaydYeHue

YnpolyeHHoe obo3HayeHme

O6o3Ha4YeHne OOCTYNHOCTM YrleHa Krnacca:

- private
+ public
# protected
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B3anmoaencreue Knaccos

+Buabl B3anmogencreug:
<+ HacnepoBaHue
+Komnosnuyug
JArperaums

J3aBMCUMOCTb (KNMEHT-CepBepHoe
B3aMMOOENCTBUE)

<Accoumnaund
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HacnegoBaHue

class B class A class A

{
...

_]> )

class B : public A

{
/...

b

Knacc-HacneaHuk Ba3oBbIn Knacc
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KomMmno3unuus

class B

class A

BHelHun
Knacc

BHyTpeHHUK

KIiaccC

class A
{
...
public:
void Message ( );
b

class B

{
/...

Aa;
s

int main ()

{
Bb:
/..

B.a.Message( );
...

}



Arperauua

class B

class A

<>_.

BHelHun
Knacc

BHyTpeHHUK
Kracc

class A
{
...
public:
void Message ( );
b

class B
{
/Il. ..
A* pa;
¥

int main ()
{

Aa;

Bb;

b.pa = &a;
/. .

t; . pa-> Message ( );

...
}



3aBUCUMOCTb
class B class A
[ — )
KJ‘II/IeHT CepBep

class A

{
/...

};

class B
{

/...
public:

'

int main ()
{
A a;
Bb;
/]

void Fn ( A*) ;

"b.Fn(8&a)

I ..
}
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MowHoCTb

Accouvauus cBAIN:

OaunH-k-ogHOMY

OAnH-KO-MHOro
class B 1 1 Class A MHoro-ko-mHoro
int main ()
[Tlpymep cBA3N OOUH-K-OOQHOMY {
A a;
class A; class A Bb;
class B { ...
{ ... b.pa = &a;
/... public: a.pb = &b;
public: B* pb; ...
A* pa; ! }

}, 36



[lpumep AnarpamMmmbl KnaccoB

DaKkyneTeT

N| Fpynna

1

JNekKTOop

1

CTynoeHT

VV

Person

!

- - - - >| bbnuoTeka

Ctyn.buner
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Ipy3ba Knacca

class First
{

Int X;

public:

int getX() { return x; }

void setX (int);

friend class Second;

friend void set_X (First&, int);
)

void First::setX (int xx)

{
;

X = XX;
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I Opy3bs : rmob6anbHas (pyHKLUMA Unu Knacc

I class Second int main ()
{ {
... First first;
public: first.setX (10);
I void setX (First&, int); cout << first.getX () << end];
¥ Second second;
void Second::setX (First& f, second.setX (first, 20);
int xx) cout << first.getX () << end;
{ set_X (first, 30);
} f.x = Xxx; cout << first.getX () << endl;
void set X (First& f, int xx) i—la SKpaHe:
{ @ 10
f.x = xx; & 20

] @ 30



I [leperpyska onepatopoB

I BcTpoeHHbIe neperpyxaemMblie onepaTopbil:
I = == I= < > <= >= + - * [ ++(NHKPEMEHT)

- -(0ekpemeHT) <<(BblBOA) >>(BBOA) += -=

OnepaTtopHble PYHKUNN:
<BO3Bp_TunN> operatorX(<tun_napam>);

[ nobarnbHas PyHKUNS:

MyClass operator+(MyClass&,MyClass&);

DyHKUMA-YEH Knacca:

MyClass MyClass::operator+(MyClass&);

BcTpoeHHbIe Heneperpyxaemble onepaTopbil:
; ?: (onepaTop ycrnosus)
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I [nobanbHblIe onepaTopHbIe
I byHKLUU
I bool operator==(MyClass, MyClass); // =< >

MyClass operator+(MyClass&, AnyType); /[ - * /

istream& operator>> (istream&, MyClass&);
ostream& operator<< (ostreamé&,const MyClass&);
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PYyHKLUMUN-YJIEHbI Kfnacca

bool operator==(MyClass); // |= <>
MyClass operator+(AnyType); // - * /

MyClass& operator++(); // - - (++a)
MyClass operator++(int); // - - (a++)
MyClass& operator=(MyClass&);
MyClass& operator+=(AnyType); // -=
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I Pe3ynbTaTt paboTbl nporpamMmmbli

DAcpp\CBProjects\peregruzOperation\bin\De... ~ -
ame—>Boh
ear—>2 000

Mame Bobh Year 2000
Mame MNick Year 1989

Mame Bob Year 2000
Mame Bob Year 2006

Prefix: ++My2 + 5 HMName MNick Year 17725
y2 = Mame HNick Year 1990

Postfix: MyZ++ + 5 HName Mick Year 1995
y2 = Mame HNick Year 1991

yl ==My3 1

rocess returned 0 <ODx0> execution time - 5.540
ress any key to continue.




#pragma once

#include <iostream> person. h

class Person {

char name[20];

Int year;

public:

Person(void);
Person(char* n, int y);

bool operator==(Person&); // onepaTtop OTHOLLUEHUSA

Person operator+(int); /[ cnoXxeHune

int operator-(Person&); //BbldnTaHue (pesynbtaT - LEernoe Y1cro)
Person& operator++(); [/ NpedUKCHBbIN NHKPEMEHT
Person operator++(int); // NOCTOUKCHBLIN MHKPEMEHT

Person& operator=(Person&); //npucBanBaHue

// Tleperpy3ka BBoaa 4Yepes 0ObLEKT Kracca istream (cin)

friend std::istream& operator>>(std:.istream&,Person&);

// Tleperpy3ka BblBoga 4epe3 06beKT Knacca ostream (cout)
friend std::ostream& operator<<(std:.ostream&,const Person&);
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main.cpp

#include "person.h"

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

{
Person my1, my2(*Nick",1989);
std::cin >> my1;

std::cout << "My1: " <<my1;

std::cout << "My2: " <<my2 <<std::endl;
Person mya3;

my3=my1,;

std::cout << "My3=My1: " <<mys3;
Person my4=my3+6;
std::cout << "My4: " <<my4;
int diff=my4-my2;
std::cout << "Diff=" << diff << std::endl;
std::cout <<"Prefix: ++My2 + 5 " << ++my2 + 5<< "my2 ="<<my2<<end|;
std::cout <<"Postfix: My2++ + 5 " << my2++ + 5<< "my2 = "<<my2<<end|;
std::cout << "My1==My3 " << (my1==my3) <<std::endl;
return O;
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#include ".\person.h"
#include <string.h>

person.cpp (1)
Person::Person(void)
{
strcpy(name, "Noname");
year=0,
}
Person::Person(char” n, int y)
{
strcpy(name, n);
year=y,
}
bool Person:.operator==(Person& p)
{
bool cmp =Istrcmp(name,p.name)&&year==p.year;
return cmp;

;
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Person Person:.operator+(int y)
{
Person temp;
temp.year= year+y;
strcpy(temp.name,name);
return temp;

}

int Person:.operator-(Person& p)
{

Int temp;

temp=year-p.year;

return temp;

}

person.cpp (2)

47



I Person& Person::operator++()

{
I year++;

return *this;

;

Person Person:.operator++(int)
{

Person ps(*this);

++year,

return ps;

J

person.cpp (3)
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person.cpp (4)

Person& Person:.operator=(Person& p)

{

If (this==&p)

return *this;
strcpy(name, p.name);
year=p.year;

return *this:
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person.cpp (4)
I std::istream& operator>>(std::istream& is,Person& p)

{
I char buf[20]; int y;

std::cout << "Name->";

iIs>>buf; strcpy(p.name,buf);
std::cout << "Year->";
s >>y; p.year=y;
return is;

}

std::ostream& operator<<(std::ostream& os,const Person& p)

{
0s << "Name " << p.name << " Year " << p.year << std::endl;
return os;

}
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