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OcobeHHOCTU C++,
oTcyTCcTBYIOWMe B Cn

HoBble cTaHOapTHble TUNbI AaHHbIX (bool, string).
LLlabnoHbl (templates).

Onepartopsbl ynpasneHnss AMHaMNYECKON NamMsiTbHO
(new, delete).

CcbInKu.

[IpocTpaHcTBa MMEH (namespace).

[leperpy3ka oyHKLUN, ONepaTopoB..

O6paboTka NCKNIYNTENBHbBIX CUTYaLUN.
CTaHOapTHbIE Kraccbhl 1 OObEKTLI OJ151 opraHu3aumnm
BBOAa/BbIBOAA (Cin, cout).



[lpocTpaHCcTBa MMEeH

KIHOYEeBOE CJI0BO

oneparop paspeLueHmnst obnactu
BUONMOCTMU

rmobanbHbIN aeHTUdMKaTOP:
MOEHTNMPUKATOP N3 NPOCTPaHCTBA
MMEH CTaHOapTHOU OMBNNOTEKU
C++:

naeHTudoukaTop 13 NpPoCTpaHCTBa
MMEH Nosib3oBaTens:
npeanoXxeHue using:

namespace

myfn();
std::cout << "1234":

myspace::myfn();

using namespace std;
cout << "1234";



I Co3paHue npocTpaHCTBaA UMEH

#include <iostream>
namespace my1{
int a;

I int mult(int n);
;

namespace my2{
int a;
int mult(int n);
;
int my1::mult(int n){
return n*2;
;
int my2::mult(int n){
return n*3;
;
int main(){
my1::a=10; my2::a=12;
std::cout <<"namespace my1: " << my1.:mult(my1::a) <<std::endl;
std::cout << "namespace my2: " << my2::mult(my2::a)<<std::endl;
return O;



[Meperpy3ka oyHKLN

* [lpumep — cTaHOapTHaa MatemaTmyeckas PyHKLNS
BO3BE€OEHNA B CTEMEHb POW()

long double pow(long double,int);

long double pow(long double,long double);
float pow(float,int);

float pow(float,float);

double pow(double,int);

double pow(double,double);



[leperpyska meToaoB Knacca

* [Npumep — knacc «Ipadunyeckun pegakTop»
// Ob6msiBleHMe KkJlacca
class Draw

{

char* message; // private no ymMmonuaHmio

public:
Draw () ;
~Draw () ;

void paint (); // PucyeT TekcCT
void paint (int, int,int,int); // Pucyer
// NpsIMOYyT'OJIBHMK
void paint (int, int, int); // PucyeT OKpPYyXHOCTE

} o
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I * Mpumep — knacc «Mpaduyecknin peaakTop»

// Peammsaums MeTomore (1)

Draw: :Draw ()

{

message = new char [10];

strcpy (message, "text");

}

Draw: :~Draw ()

{

delete[ ] message;

// message = NULL; - paspymaeTcss BeCh o6mekT!
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* [Npumep — knacc «lpaduyeckun pegakTop»

// Peanusaums MeTonore (2)

void Draw: :paint ()

{
std: :cout << message << std::endl;

}

void Draw: :paint (int cx1l, int cyl, int cx2, int cy2)

{

std: :cout << "Pucyem npsMoyronebHmk'" << std::endl;

}

void Draw: :paint (int cx1l, int cyl, int r)

{
std: :cout << "Pucyem oxpyxHoCTh'" << std::endl;

}



* [lpumep — knacc «I padpudecknun pegakTop»

I // ®yHxkumMs main ()

I int main ()
{
Draw draw;
draw.paint (); // Pucyer TekcT
draw.paint (1,1,10,15); // [NpssMOyrOJNBHMUK
draw.paint (5,5,10); // OxpyxHOCTE

return 0;



Ykasartenb this

class A
{
public:
void greet ();
void prim ();
/. ..
}s

void A::prim ()

{
greet ();
this->greet ();
(*this).greet ();

/. ..

)
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HacnenosaHue

[1pons-
BOJ1bHbIU
Knacc

* ba3oBbin
Knacc

Knacc-
HacneaHuk

* private:

* protected:

* public:
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I Co3pnaHue Knacca-HacneaHuka B C++

/| ©a30BbIN KNacc
I class A

{

'
/[knacc-HacneaHuk
class B : public A

{
'
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[MTpumep 6a30BOro Knacca

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

'
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Knacc-HacneaHuK

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

|
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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::endi;

}
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I CobcTBeHHbIe MeToAabl Knacca Student

{
I strcpy (name, n);
strcpy (dept, d);

}
void Student::setDept (char* d)
{
strcpy (dept, d);
}
void Student::show ()

{

std::cout << name << " “ << dept << std::endl;

}

Student::Student (char* n, char* d)
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TeKCT nporpaMmmbl

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 0O;

Ha akpaHe:

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

Kate GF
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BupTtyanbHaa yHKUUA

class Person

{

char name[30];

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

virtual void show ();

|
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TeKCT nporpaMmmbl

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
Ann MTS

Ann MTS

Kate GF
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[TonnmMopdunsm

CTtaTnyecknm nonmmoppunsm —
noaaepXmBaeTcd NocpeaCcTBOM Meperpys3ku
doyHKUUN N onepaTopoB BO BPEMS
KOMNMASLUUN.

[lnHamMmn4yeckmn nonnmMoppPn3sm —
noaaepXmBaeTca NnocpeacTeoM
BUPTYalibHbIX OYHKLUUN BO BPEMS
BbIMOJIHEHUSA NPOrpamMmel.
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MHoXecTBeHHOe (npsmoe)
HacnepgoBaHUue

#include <iostream>
using namespace std;

class A
{
protected:
Int a;
public:
A(K a=5;}
void setA(int pa){ a=pa;}
int getA(){ return a;}
b

class B
{
protected:
Int b;
public:
B():b(7 1}
void setB(int pb){ b=pb;}
int getB(){ return b;}
I3
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I MHOXecCcTBeHHOe HacrneaoBaHue

I (npoaomkeHue)
class C:public A, public B int main()
{ {
public: C object;
void printAll(){ object. printAll();
cout<<a<<" "<<b<<endl; Ob.'eCt-SetA('3);
) object.setB(-18);
}: object.printAll();
return O;
Ha akpaHe: }
57

-3 -18
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I class One {

protected:

Int a;
public:

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

%

Uepapxusa KknaccosB
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Uepapxua KknaccosB

(npoaomxeHue) orcop\Copr. -
class Three: public Two {
protected:
int c;
public:

Three(int pa,int pb,int pc): Two(pa,pb) { c=pc; }
virtual void print() { Two::print(); cout <<"Three: "<<c<<end|; }
I3
int main() {
One obj1
ptr->print

15), *ptr=&obj1;
); cout<<"==================\n";

Two 0bj2(5,6); ptr=&obj2;

ptr->print(); cout<<"==================\n";

Three obj3(1,2,3); ptr=&obj3;

ptr->print(); cout<<"==================\n";

return 0O;

AN SN N N
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KOHCTpYKTOpPbI U HacneagoBaHue

class Person

{

protected:
char name[30];
public:
Person (char*); //koHcTpykTop c napameTpom
void setName (char”® );
void show ();

'
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Peanunsaunsa KOHCTPYKTOpPOB

Person :Person (char* n)

strcpy (name, n);

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

{
strcpy (dept, d);
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I MHOXecTBeHHOe HacneaoBaHuve

#include <iostream>

I using namespace std;

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

! %



MHOXecTBeHHOe HacneaoBaHue

(npopomnmxeHue)
class C:public A, public B
{
public:
void printAll() { cout<<a<<" "<<b<<endl; }
};
int main()
{
C object;
object.printAll(); Ha akpaHe:
object.setA(-3); 57
object.setB(-18); .3 .18
object.printAll();
return O;



Uepapxusa KnaccosB

class One {
protected:
int a;
public:
One(int pa){ a=pa;}
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 void print() {
One::print();
cout <<"Two: "<<b<<end];

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

Process returned 0 C0x0> execution time = 0O.016 s

Presz 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 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; 29



AOCTpaKTHbIN Knacc

#ifndef SHAPE_H
#define SHAPE_H

class Shape // obbsaBneHMe abcTpakTHOro Kracca

{
public:

/I Shape();
virtual ~Shape() {}
virtual float getSquare()=0; //PpyHKUMS

virtual void getinfo()=0; /| He peanni3oBaHa
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 //co3naHue knacca-HacnegHuka
{ // 6a3oBbIN Kracc - abCTpaKTHbIN
public:

Circle();

virtual ~Circle();

float getSquare();

void getinfo();
private:

Int r;

Int XC;

int yc;
I

#endif // CIRCLE_H
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AOcTpakTHbIMN Knacc (3)

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

#include <iostream>

using namespace std;

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

float Circle::getSquare()
{

return M_PI*r*r;

}

void Circle::getinfo()
{

cout<<"Circle:" <<r<<"" << xc <<"" << yc <<endl;

}
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AbcTpakTHbIM Knacc (4)

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

class Rect:public Shape //cosgaHue knacca-HacnegHuka
{ // 6a3oBbIN Knacc - abCTpaKTHbIN
public:

Rect();

virtual ~Rect();

float getSquare();

void getinfo();
private:

int x1;

int y1;

int xX2;

int y2;
I

#endif // RECT _H
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AOcCTpaKkTHbIN Knacc (5)

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

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

float Rect::getSquare()

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

}

void Rect::getinfo()
{

cout<<"Rectangle:(" << x1<<","<< y1<<") (" ;
cout << x2 << "" << y2 << ")"<<end|;

}
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AOcTpakTHbIN Knacc (6)

#include <iostream>
#include "include/Shape.h"

#include "include/Rect.h" r ‘ = I*
#include "include/Circle.h" "D\op\Cpp\New Folder\abst class\bin\Debug\abst class.ex. (= |"'€3"'
using namespace std; Circle:1 15 15
314.159 {5
' : Rectangle: (10,100 (50,
|{nt main() 000
Circle s1; Process returned O <0x0)  execution time : 0,104 s
Rect s2; Press any key to continue.
Shape* mas|2]; ; r
mas[0]=&s1; =
mas[1]=&s2; :
for(int i=0;i<2;i++)
{
masJi]->getinfo();
cout<< masJi]->getSquare()<<end];
}
return O; 35



A3bik UML

UML: Unified Modeling Language

CtaHgapTel: 1.0, 2.0

HasHavyeHue: rpadonyeckni a3bik ong
BU3yanm3aunn, KOHCTPYMpoBaHUA U
OOKYMEHTUPOBAHUSA CUCTEM, B T.u.
nporpamMMHOro obecne4yeHus

Paspabotunku: ' pengu by, xenmc Pambo,
AnBap [>xekobcoH

ONEMEHTHI A3blKa: AnarpamMmmbl U UX
KOMMOHEHTHI (NpegMeTbl, OTHOLLUEHUSA)
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Ounarpammbl UML

CTpYKTYpPHbIE AMarpamMmmsbl
[lnarpamma KOMNOHEHTOB
[lnarpamma Knaccos
[narpamma o0bEKTOB
[narpamma passepTbiBaHUA

[narpammbl noBegeHUd
[narpamma npeueneHToB
[narpamma nocnegoBaTeribHOCTU
[lnarpamma CoOCTOAHUM
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IHnarpamma KnaccoB

Obo3Ha4eHune knacca Ha UML-gnarpammax:

ImMm4a knacca

IMm4a knacca

CBouncTBa

MeToabl

[TonHOe o0bo3Ha4yeHne

YnpolLieHHoe
0003Ha4YeHune
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B3anmoageucrteue Knaccos

* Bnabl B3anmMooencrTeug:
* HacnepoBaHue
» Komno3nuug
* Arperauus

* ilcnonb3oBaHue (KNMeHT-cepBepHoe
B3aMMOOENCTBUE)

» Accoumaums
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HacnenosaHue

class B class A class A

{
/...

_]> b

class B : public A

{
...

};

Knacc-HacneaHuk BasoBbIn Knacc
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class A

{
Komno3nuumsa i

public:

void Message ( );
}s

class B

{

class B class A

‘_ ;/;. A .

int main ()

{
Bb;

...
b.a.Message ( );

BHelwHnn BHyTPEHHMIA /...
KJI1aCcC Kracc }



Mcnonb3oBaHue
class B class A
= — )

KnneHt CepBep

class A

{
/...

};

class B
{
...
public:
void Fn ( A%) ;
'

int main ()
{
A a;
Bb;
...
b.Fn(&a);
...
}
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MoLwHocCTb

ACCOU,MaU,Vlﬂ CBA3N:

OaunH-k-ogHOMY

OAanH-KO-MHOro

class B Class A MHoro-ko-mHoro

int main ()
{
M K-
pnMmep CcBA3N OANH-K-OAHOMY A a:
class A; class A Bb;
class B { ...
{ ... b.pa = &a;
... public: a.pb = &b;
public: B* pb; ...
A* pa; |3 }

}; 43



Pe3ynbTaT paboTbl nporpammbl
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




I [lpumep AnarpamMmbl KnaccoB

DaKkyneTeT

N| Fpynna

1

JNekKTOop

1

CTynoeHT

VV

Person

!

- - - - >| bbnuoTeka

Ctyn.buner
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Opy3bs 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 PyHKUUA Uy Knacc

I class Second int main ()
{ {
... First first;
public: first.setX (10);
I void setX (First&, int); cout << first.getX () << endl;
}; Second second:
void Second::setX (First& f, second.setX (first, 20);
int xx) cout << first.getX () << endl;
{ set_X (first, 30);
\ f.x = xx; cout << first.getX () << end;
void set_ X (First& f, int xx) i—la SKpaHe:
{ 310
f.X = xx; @ 20

} & 30



[leperpyskKka onepaTtopoB

BcTpoeHHbIe neperpyxaemble onepartopbl: =
==1=<><=>=+ -7 [ ++(NHKPEMEHT) —
(OeKkpeMeHT) <<(BblBOA) >>(BBOA) += -= U T.A.

BcTpoeHHble Heneperpyxaemblie oneparopbl:
:: ?: (onepaTtop ycnoBus)

OnepaTopHblie PYHKUUMN:
<BO3Bp_TuN> operatorX(<tun_napam>);
[ mnobanbHaga PyHKUUS:
MyClass operator+(MyClass&,MyClass&);
DyHKUMA-YNIEH Knacca:
MyClass MyClass:.operator+(MyClass&);



I [[nobanbHbIe onepaTopHbIe
I dyHKUUNU
I bool operator==(MyClass, MyClass); // = <>

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

istream& operator>> (istream&, MyClass&);
ostream& operator<< (ostreamé&,const MyClass&);
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PyHKLMU-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 Pe3ynbTaT paboTbl nporpammbl

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 0 <0x@D> execution time
rezss any key to continue.

= |-l [uS]

= L_.254




#pragma once

#include <iostream> Pe rson. h

class person
{
char name[20];
int year,
public:
person(void);
person(char” n, int y);

bool operator==(person&); //onepaTop OTHOLUEHUSA
person operator+(int); //crnoxeHune

int operator-(person&); //BblunutaHue (pesynbTar - Uernoe
4KCo)

person& operator++(); [[TTpedUNKCHBIN NHKPEMEHT

person& operator=(person&); //lpnceansaHne
/ITleperpyska BBoAa Yyepe3 00bLeKT knacca istream (cin)
friend std::istream& operator>>(std:.istream&,person&);
[[Tleperpys3ka BbiBoAa Yepe3 00beKT Kracca ostream (cout)

friend std::ostream& operator<<(std::ostream&,const person&);,



I #include "person.h" main.cpp

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

person my1, my2("Nick",1989);
I std::cin >> my1;

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

std::cout << "My2: " <<my2 <<std::endl,
person my3;

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;
}
person::person(char® n, int y)
{
strcpy(name, n);
year=y,
h
bool person::operator==(person& p)
{
bool cmp =Istrcmp(name,p.name)&&year==p.year;
return cmp;

J
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I person person:.operator+(int y)
{
I 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:

J

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

If (this==&p)

return *this;

strcpy(name, p.name);

year=p.year;

return *this;:

Person.cpp (3)
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I Person.cpp (4)

I std::istream& operator>>(std::istream& is,person& p)

{
I char buf[20]; int y;
std::cout << "Name->":
is>>buf; strcpy(p.name,buf);
std::cout << "Year->";
Is >>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;

} 57
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