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HacnegoBaHue

* basoBbin

[Tpons- Knacc-
BOMbHbIN fiact HacneaHuK
KInacc

* private:

* protected:

* public:




I Co3pnaHue Knacca-HacnegHuka B C++

/| ©a30BbIN Kacc
I class A

{

'
/[knacc-HacrneaHuk
class B : public A

{
'



[Tpumep 6a30BOro Knacca

class Person
{
protected:
char namel[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 ();

b



MeTtoabl 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 CobcTBeHHble meToabl 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::endl;

}



TekCT 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




BupTtyanbHasa ¢pyHKLUA

class Person

{

char name[30];

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

virtual void show ();

|



TeKkCcT nporpamMmmbi

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 nonmmopdpunam —
nogaepKMBaeTcsd NocpencTBOM Neperpysku
doyHKLUNN N onepaTopoB BO BpeM4
KOMMUNALUnN.

[nHamunyecknmn nonnmopdpunsm —
nogaepKnBaeTcsd nocpencTsoM BUPTYanbHbIX
doyHKLNIN BO BPeEMS BbINOMHEHNSA NMPOrpamMmeil.
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KOHCTpYKTOpPbLI U HacnepgoBaHUe

class Person

{

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

'
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Peanu3auuna KOHCTPYKTOPOB

Person :Person (char* n)

strcpy (name, n);

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

{
strcpy (dept, d);
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[lecTpyKTOpbI N HacneaoBaHue

class A {

protected:
int a;

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

14



I [lecTpyKTOpbI N HacneaoBaHue

(2)
I 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; }
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I [lecTpyKTOpbI N HacneaoBaHue

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
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MHoXecTBeHHOe (npsimoe)
HacnepgoBaHue

#include <iostream>
using namespace std,;

class A { class B {
protected: protected:
Int a; Int b;
public: public:
A() { a=5; } B():b(7){}
virtual ~A() {} virtual ~B() {}
void setA(int pa){ a=pa;} void setB(int pb){ b=pb;}
int getA(){ return a;} int getB(){ return b;}

Y X
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MHOXecCcTBeHHOe HacrneaoBaHue

(npoponxeHue)
class C:public A, public B {
public:
virtual ~C() {}
void printAll() { cout<<a<<" "<<b<<endl; }
i
int main()
{
C object; Ha akpaHe:
object.printAll(); W4
object.setA(-3); -3-18

object.setB(-18);
object.printAll();
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; }

%
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I Uepapxusa knaccos
I (I'IPO.D.On)KeHMe) :kcpmr:Bij,,, - O

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



Uepapxusa kKnaccos

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 obj3(1,2,3); ptr=&obj3;
ptr->print(); cout<<"===========\n";
return O;



AOCTpPaKTHbIN KNnacc

#ifndef SHAPE_H
#define SHAPE_H

class Shape // obbsaBneHmne abcTpakTHOro Kracca
{
public:
/[ Shape();

virtual ~Shape() {}

virtual float getSquare()=0; //PpyHKuMSA

virtual void getlnfo()=0; // He peanu3oBaHa
protected:
private:

X

#endif // SHAPE_H
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AOCTpaKTHbIU Knacc (2)

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

class Circle:public Shape //cosgaHne knacca-HacnegHuka
{ // 6a3oBbIN Kracc - abCTpaKTHbIN
public:

Circle();

virtual ~Circle() { };

float getSquare();

void getinfo();
private:

Int r;

Int XC;

int yc;
)

#endif // CIRCLE_H
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AOcTpakKkTHbIN 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 //co3naHne knacca-HacnegHuka
{ // 6a3oBbIN KIlacc - abCTPaKTHbLIN
public:

Rect();

virtual ~Rect() {};

float getSquare();

void getlnfo();
private:

int x1;

int y1;

int x2;

int y2;
e
#endif // RECT_H
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I AOcCTpaKTHbIU 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;

}

26



AbcTpaKkTHbIN Knacc (6)

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

oo B |

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

' : Circle:10 15 15
int main() TR
{ Rectangle: {10,100 (50,150}
Circle s1; 2000
Rect S%; Process returned O <0x0)  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++)
{

masJi]->getinfo();
cout<< mas[i]->getSquare()<<endl;

}

return O;

} 27



A3bik UML

UML.: Unified Modeling Language.

CtaHgaptsl: 1.0, 2.0

Ha3Ha4yeHune: rpadpnyeckmn A3bik ans
B/3yanm3auun, KOHCTPYUPOBaAHNA U
OOKYMEHTMPOBAHUA CUCTEM, B T.u.
nporpamMmmHoro obecrie4eHums.

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

OrNeMeHTbl A3blka: gnarpamMmbl U UX
KOMMNOHEHTHLI (NpeaMeTbl, OTHOLLUEHUSA).

28



Ouarpammbl UML

CTpYKTYpHbIE Anarpammsi:
anarpaMmma KOMMOHEHTOB,
anarpamMmma Knaccos,
anarpamma oObEeKTOB,
avarpamma pas3BepTbiBaHUSA.

|El,I/IanaMMI:I noBeaeHUnA.
anarpaMmma npeueneHToB,
anarpamMmma rnocrenoBaTtenbHOCTH,
anarpamMmma COCTOSHUMN.

29



IHnarpamma Knaccos

ObosHa4veHune knacca Ha UML-gunarpammax:

Nma knacca

Nma knacca

CBouncTBa

MeToabl

[MonHoe obo3HayeHue

YnpoleHHoe obo3Ha4YeHmne

O6o3Ha4eHne AOCTYNHOCTM YreHa Knacca:

- private
+ public
# protected

30



B3anmoaoencreue Knaccos

* Buabl B3anmoaencTBug:
* HacnenoBaHue
* Komno3nuyus
* Arperauus

* 3aBNUCUMOCTb (KITMEHT-CEPBEPHOE
B3aMMOOENCTBUE)

* Accoumnaums

31



HacnegoBaHue

class B class A class A

{
...

_]> )

class B : public A

{
...

b

Knacc-HacnegHuk Ba3oBbIn Knnacc



Komno3sunuus

class B

class A

BHelHun
Krnacc

BHyTpeHHUK
Kriacc

class A

{
...
public:
void Message ( );
}s
class B
{
/...
Aa;
}s
int main ()
{
Bb;
...
b.a.Message ( );
...
}

33



class A

{
Arperauus ..
public:
void Message ( );
}s
class B class A
class B
{
...
< ' A* pa;
}s
int main ()
{
A a;
Bb;
5 b.pa = &a;
BHellHuK BHYTpEHHWI ...
Knacc b . pa-> Message ( );

KIiacc o

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

class A

{
/...

};

class B

{
...

public:
)

int main ()

{

void Fn ( A*) ;

Aa;
Bb:
/l

" b.Fn(8&a)

I ..
}
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MowHocCTb

Accouvauus cBAIN:

OaunH-K-ogHOMY

OAuH-KO-MHOro
class B 1 1 Class A MHoro-ko-mHoro
int main ()
[Tpmep cBA3M OQUH-K-OQHOMY {
A a;
class A; class A Bb;
class B { ...
{ ... b.pa = &a;
/... public: a.pb = &b;
public: B* pb; ...
A* pa; ! }

}, 36



PesynbtaT padboTbl nporpamMmmbl
ass class

"Dopt\Cpp\Mew Folder\ass_class\bin\Debug'ass_class.exe" | =" |"'"'E§""']

1998
1997
1999

1998
1997
1999

1998
1999
1998

2000
1999

. Kate 2000
3. Uera 1999

Mick
no group




[lpumep Anarpammbl KnaccosB

DaKkyneTeT

N| Fpynna

1

JNekKTOop

1

CTynoeHT

VV

Person

!

- - - - >| bbnuoTeka

Ctyn.buner
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Opy3bsa Knacca

class First
{

Int X;

public:

int getX() { return x; }

void setX (int);

friend class Second;

friend void set_X (First&, int);
b

void First::setX (int xx)

{
;

X = XX;

39



I Opy3bs : rmob6anbHas (pyHKUMA 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



[leperpy3ka onepatopoB

BcTpoeHHblIe neperpyxaemMblie onepaTopbi:
===I=<><=>=+-"/ ++(NHKPEMEHT) - -
(OeKkpeMeHT) <<(BblBOA) >>(BBOA) += -= U T.4.

BcTpoeHHbIe Heneperpyaemble onepaTopbl:
:: ?: (onepaTop ycnoBus)

OnepaTopHble (hyHKLUUN:
<BO3Bp_TUMN> operatorX(<tun_napam>);

[nobanbHas pyHKUUA:

MyClass operator+(MyClass&,MyClass&);

PyHKUMA-4NEeH Knacca:

MyClass MyClass::operator+(MyClass&);



I [mobanbHblIe onepaTopHbIe
I dyHKUUN
I bool operator==(MyClass, MyClass); // 1= <>

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

istream& operator>> (istream&, MyClass&);
ostream& operator<< (ostream&,const MyClass&);

42



PYyHKLUMU-YJIEHbI Kflacca

bool operator==(MyClass); // 1= < >
MyClass operator+(AnyType); /[ - */

MyClass& operator++(); // - - (++a)
MyClass operator++(int); // - - (a++)
MyClass& operator=(MyClass&);
MyClass& operator+=(AnyType); // -=

43



I Pe3ynbTaT paboTbl nporpammbl

| D\op\Cpp\CodeBlocks\peregruz_operbin\Debug\pere... | = || [=

ame—>Bob

ear—>17995
Mame Bobh Year 19925
Mame MWick Year 1789

Mame Bob Year 1995
Mame Bob Year 2001

Prefix: ++My2 HMName MWick Year 1770
uyl ==My3 1

rocess returned 0O COx0l> execution time = 5.254
rezss 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&); // onepaTop OTHOLLUEHUS

person operator+(int); // cnoXxeHne

int operator-(person&); //BblunTaHue (pesynbrar - Lernoe Y1Cro)
person& operator++(); [/ NpedPUKCHBLIN NHKPEMEHT

person& operator=(person&); //npuceanBaHme

/[[Tleperpy3ka BBoAa Yyepe3 0OLEKT Kracca istream (cin)

friend std::istream& operator>>(std::istream&,person&);
//Tleperpys3ka BbiBoAa Yepes3 o0bEKT Kracca ostream (cout)
friend std::ostream& operator<<(std:.ostream&,const person&);
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I #include "person.h" main CPP

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

person my1, my2("Nick",1989);

std::cin >> my1;

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

std::cout << "My2: " <<my2 <<std::end,

person mya3;

my3=my1;

std::cout << "My3=My1: " << my3;

person my4=my3+06;

std::cout << "My4: " <<my4;

int diff=my4-my?2;

std::cout << "Diff=" << diff << std::endl;

std::cout << " Prefix: ++My2 " << ++my2;

std::cout << "My1==My3 " << (my1==my3) <<std::endl;

return O;



#include ".\person.h"
#include <string.h>
Person.cpp (1)
person::person(void)
{
strcpy(name, "Noname");
year=0;
h
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;

;

47



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)
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I person& person:.operator++()

{
I year++;

return *this;

}

person& person:.operator=(person& p)
{

If (this==&p)

return *this;

strcpy(name, p.name);

year=p.year,

return *this:

Person.cpp (3)

49



I 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->";
Is >>y; p.year=y;
return iIs;

)

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

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

)

50
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