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[1]- Deitel & Deitel, C++ How to Program, Pearson; 10th Edition (February 29, 2016)
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: POINT il il oaull) cilal
#tifndef POINT_H
#define POINT_H
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class Point

{

public:
Point( int = @, int = 0 );
void setX( int );
int getX() const;
void setY( int );
int getY() const;
void print() const;

private:
int Xx;
int y;

}s5

#endif
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// function PointF
#include "stdafx.h"
#include <iostream>
#include "point.h"
using namespace std;
Point: :Point(int xValue,int yValue)
{
x=xValue;
y=yValue;
}
void Point::setX( int xValue )
{ X = xValue; }

int Point::getX() const
{ return x; }
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void Point::setY( int yValue )
{ vy = yvalue; }

int Point::getY() const
{ return y; }

void Point::print() const
{ cout << "[' << getX() << ", " << getY() << ']';}

: Circle.h ciial) ciyail o)) calal
#ifndef CIRCLE_H
#define CIRCLE_H
#include "point.h"
class Circle : public Point {

https://manara.edu.sy/ 6/36
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public:
Circle( int = @, int = 9, double = 0.0 );
void setRadius( double );
double getRadius() const;
double getDiameter() const;
double getCircumference() const;
double getArea() const;
void print() const;

private:
double radius;

}s

#endif
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https://manara.edu.sy/

Introduction S 6 dadia

6)liadl

: CircleF aiall cayps Cils
// function CircleF
#include "stdafx.h"
#include <iostream>
#include "circle.h"
using namespace std;
Circle::Circle( int xValue, int yValue, double radiusValue ):
Point( xValue, yValue )
{ setRadius( radiusValue );}

void Circle::setRadius( double radiusValue )
{ radius = ( radiusValue < 0.0 ? 0.0 : radiusValue );}

double Circle::getRadius() const
{ return radius; }

https://manara.edu.sy/ 8/36
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double Circle::getDiameter() const
{ return 2 * getRadius(); }

double Circle::getCircumference() const
{ return 3.14159 * getDiameter();}

double Circle::getArea() const
{ return 3.14159 * getRadius() * getRadius();}

void Circle::print() const
{ cout << "center = "; Point::print();
cout << "; radius = " << getRadius();

bl Cal gag aaa Clily giae 4dla) ae PoINt iiall dalad) 4} olb Circle iiall (GUELE) a3 381 e
iall 138 (e (@)Y aa Jalailly Aalad) dLaY) algil) Gy i adg radius
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// VirtualFuncPolymorphism.cpp : main project file.
#include "stdafx.h"
#include <iostream>
#include <iomanip>
#include "point.h"™ // Point class definition
#include "circle.h" // Circle class definition
using namespace std;
int main()
{
Point point( 30, 50 ); Circle circle( 120, 89, 2.7 );

https://manara.edu.sy/ 10/36
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point.print(); cout<<endl;
circle.print(); cout<<endl;
system("pause"); return 0;

} // end main

[30, 50]
center = [120, 89]; radius = 2.7
Press any key to continue . . .

9 dadis
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#include "stdafx.h"

#include <iostream>

#include <iomanip>

#include "point.h" // Point class definition

#include "circle.h" // Circle class definition
using namespace std;

int main()
{

Point point( 30, 50 ); Circle circle( 120, 89, 2.7 );
cout<<"Calling print function without pointers :"<<endl;
point.print(); cout<<endl;
circle.print(); cout<<“\n\n";

https://manara.edu.sy/ 12/36
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Point *pointPtr = &point; // base-class pointer
Circle *circlePtr = &circle; // derived-class pointer

cout<<"Calling print function using pointers : "<<endl;

pointPtr->print(); // invokes Point's print
cout<<endl;

circlePtr->print(); // invokes Circle's print
cout<<endl<<endl;

cout<<"using a base-class pointer to reference a derivedClass object \n";
[pointPtr=&circ1e; Jcout<<"Calling print function :"<<endl;
pointPtr->print(); // invokes Point's print
cout<<endl; system("pause"); return 0;

} // end main

https://manara.edu.sy/ 13/36
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P AaA A malid) 1
Calling print function without pointers :
[30, 50]
center = [120, 89]; radius = 2.7

Calling print function using pointers :
[30, 50]
center = [120, 89]; radius = 2.7

using a base-class pointer to reference a derivedClass object
Calling print function :

[120, 89]

Press any key to continue . . .
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Jﬂ}ﬁd)Acy=%J‘dy43“eu‘Au&‘4¥€;4@ﬂ=3ﬁ4~ﬂ\4uﬁ&ﬂ‘ 21 53l)
cu.nl.u\l\ Ruall dﬁdwumuyég\wuaﬁ‘&\ Q)Mﬂewu\u&.\wu\wd‘ JMJAS‘ u\ °
M}au\d}dwmg‘dmc++ chﬁﬁmphﬁﬁwﬁwﬁé L)AIM\M‘_A piga g Ladis o
L) A Lanic ‘_AL\SL\J Ll cdg JNA Al Laail) 1M g ¢ pidal)l J8 (e Ad) SLaad) aad) Fi e g Wyjle i)
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dalsl) 3Ll ellyg l.uath b print &l Jeag Point ciiall ciapd Jamd PA e a¥) 138 Ja LSS Jgladl o
Do WSl e mupmalll A virtual daalidall

virtual void print() const;
oAUl alipal) M5 S (e
#include "stdafx.h"
#include <iostream>
#include <iomanip>
#include "point.h™ // Point class definition
#include "circle.h"™ // Circle class definition
using namespace std;

https://manara.edu.sy/ 17/36


https://manara.edu.sy/

[Zﬁ

Virtual functions daols 3 4y aUall &yl gil) -2-4

&)liadl

int main()

{ Point point( 30, 50 );
Circle circle( 120, 89, 2.7 );
cout<<"Calling print function without pointers : "<<endl;
point.print(); cout<<endl;
circle.print(); cout<<"\n\n";
Point *pointPtr = &point; // base-class pointer
Circle *circlePtr = &circle; // derived-class pointer
cout<<"Calling print function using pointers : "<<endl;
pointPtr->print(); // invokes Point's print
cout<<endl;

circlePtr->print(); // invokes Circle's print
cout<<"\n\n";

cout<<"using a base-class pointer to reference a derived-class object\n”;

https://manara.edu.sy/ 18/36
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pointPtr = &circle;

cout<<"Calling print function : "<<endl;
pointPtr->print();| // invokes Circle's print
cout<<”"\n\n";

cout<<"using a base-class reference to a derived-class object "<<endl;
Point &pointRef = circle;
cout<<"Calling print function : "<<endl;
pointRef.print();| // invokes Circle's print
cout<<endl;system("pause"); return 0;

} // end main

Calling print function without pointers :
[30, 50]
center = [120, 89]; radius = 2.7

https://manara.edu.sy/ 19/36
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Calling print function using pointers :
[30, 50]
center = [120, 89]; radius = 2.7

using a base-class pointer to reference a derived-class object
Calling print function :

center = [120, 89]; radius = 2.7

using a base-class reference to a derived-class object

Calling print function :

center = [120, 89]; radius = 2.7

Press any key to continue . .

ZAN (e B0l Cua PoiNt paba) ciial) ) aasas pdie N Gs print @alall glil) slesiul @) Jha & L
) pdgall Gaill Aadipal) ddadl & cddi Al gl dds ol
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Circle ciiall e Cylinder ciiall uiily Point/Circle dsaedl 4ol aswss DA e ) 12 L) (Sas @
Bale) a3 1A daluwe Lilghudd of g Cylinder ciiall e print alill Cipes sale) ai .dalad) &) el quglad aladiialy
guald Circle ciiall (ad 4l daal) getArea gl slae g Liall 18 (e getArea alill Ciyas
virtual double getArea() const;
: Cylinder ciiall o) calal
#ifndef CYLINDER_H
#define CYLINDER_H
#include "circle.h"

// Circle class definition
class Cylinder : public Circle {

public:
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Cylinder(int=0,int =0,double =0.0,double =0.0);
void setHeight( double );
double getHeight() const;

double getArea() const; // return Cylinder's area
double getVolume() const; // return Cylinder's volume
void print() const; // output Cylinder
private:
double height; // Cylinder's height
}s // end class Cylinder
#endif

: CylinderF —iiall iy 2% cala
#include "stdafx.h"

#include <iostream>

#include <iomanip>
#include "cylinder.h" // Cylinder class definition

_____using namespace std;
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// default constructor

Cylinder::Cylinder(int xValue,int yValue,double radiusValue, double heightValue)

:Circle(xValue, yValue,radiusValue) { setHeight( heightValue );} // end

Cylinder constructor

// set Cylinder's height

void Cylinder::setHeight( double heightValue )

{ height = ( heightValue < 0.0 ? 0.0 : heightValue );
} // end function setHeight

// get Cylinder's height
double Cylinder::getHeight() const
{ return height;} // end function getHeight

// override virtual function getArea: return Cylinder area
double Cylinder::getArea() const

{ return 2*Circle::getArea()+getCircumference()* getHeight();
} // end function getArea

https://manara.edu.sy/ 24/36
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// override virtual function getVolume: return Cylinder volume

[Py

6jliall

double Cylinder::getVolume() const
{ return Circle::getArea()*getHeight();} // end function getVolume

\} // end

function print

// override virtual function print: output Cylinder object
void Cylinder::print() const
{ Circle::print();

~N

cout << "; height is " << getHeight();

#include
#include
#include
#include
#include
#include
#include

"stdafx.h"

<iostream>

<iomanip>

"point.h" // Point class definition
"circle.h" // Circle class definition
"cylinder.h" // Cylinder class definition
"cylinder.h"” // Cylinder class definition

using namespace std;

4 4 p Ll ddual) &) )y -3-4

;LAY i Ll
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int main()

{

Point point( 7, 11 );Circle circle( 22, 8, 3.5 );
Cylinder cylinder(10,10,3.3,10);

cout<<"calling print without pointers :"<<endl;
Cout<<"::::::::::::::::::::::::::::::::"((endl;

point.print();cout << endl;
circle.print();cout <<endl;
cylinder.print();cout <<"\n\n";

cout<<"calling print using a pointer to Point objects :"<<endl;
Point *pointPtr=&point;pointPtr->print(); cout<<endl;

pointPtr=&circle;pointPtr->print(); cout<<endl;
pointPtr=&cylinder; pointPtr->print(); cout<<"\n\n"; : g¢b sl @il W
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Q) :
cout<<"calling print and getArea using a pointer to circle objects :\n";
COUt(("========================================================="((endl;

Circle *circlePtr=&circle; circlePtr->print(); cout<<endl;
cout<<circlePtr->getArea(); cout<<endl;
circlePtr=&cylinder;circlePtr->print(); cout<<endl;
cout<< "Area =" << circlePtr->getArea(); cout<<endl;
system("pause™); return 0;
} // end main
: sgd Ml il Ll
calling print without pointers :

[7,11]
[22, 8]; radius = 3.5
[10, 10]; radius = 3.310; height is 10
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[7,11]
[22, 8]; radius = 3.5
[10, 10]; radius = 3.310; height is 10

calling print and getArea using a pointer to circle objects :

[22, 8]; radius = 3.5

38.4845

[10, 10]; radius = 3.310; height is 10

Area =275.769

Press any key to continue.. . .

hialls galdl) print Al dpalal) diall cuuss) 8 Circle ciiall Ged dipadl print gl of Jlal) 138 (e Jadls

.Point

8 G} alipll ol O sSam i print gl L as Cylinder ciiall Galy ol ol 13k
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dﬂh dualdll ol aaxd (ySadg bl Ciiall ‘_,3 i ral) anlil) aladdi) aluw ) sda uﬁ
Ladis 4.4\ \&g cd..um.aé\.a.uhu\d L] A..UALH\ &) u‘@udﬂ Ol ct\.ux.aé\.’.ubu\d C++M@MJJS\ u\bu
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calling print without pointers :

[7,11]
[22, 8]; radius = 3.5
[10, 10]; radius = 3.3

calling print using a pointer to Point objects :

[7, 11]
[22, 8]; radius = 3.5
[10, 10]; radius = 3.3
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calling print and getArea using a pointer to circle objects :

[22, 8]; radius = 3.5

38.4845

[10, 10]; radius = 3.3

Area =275.769

Press any key to continue.. . .

. Cylinder kaill cp (al ] & Print bl clediad (gal odudis ‘u s s Circle caiall prmt ) ol Bads e
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virtual type func-name (parameter-list) = 0;

\
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: Point ciial) ciupil o) calall o cdml)
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virtual double getArea() const=0; // Pure virtual function

virtual double getVolume() const=0; | // Pure virtual function

: PoINtFE caiall capt cila (o Bl
L, IR Lg\ g Y

(Sncka;u“ﬂ\qudgqu\;ud\qk;;uuaj\

D ok LS getVolume gl (e gpal) AL} ol of (LS AUl getArea gl e T ol Cpandaly aall) cilal) o)
double getVolume() const;

: CircleF ciiall iyt Cila (Ao cdLaal)
Wl selhae) cha A Al getVolume aplill Wil ey Y 4l ¥) getArea gl Ll ezl Circle ciial) o
P A Gl Sy il Gl il Cada

double Circle::getVolume() const
{ return 0.0; }
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Sl Gaalil) il Bale by Lulad agh 458 Juaad (&Y dalay Gl Cylinder ciial) cigjad L
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#include "stdafx.h"
#include <iostream>
#include <iomanip>
#include "cylinder.h" // Cylinder class definition
using namespace std;
int main()
{ Circle circle( 22, 8, 3.5 ); // create a Circle
Cylinder cylinder(10,10,3.3,10); // create a Cylinder
cout<<circle.getArea()<<endl;
cout<<circle.getVolume()<<endl;
cout<<cylinder.getArea()<<endl;
cout<<cylinder.getVolume()<<endl;

system("pause"); return 0;
} // end main
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#include "stdafx.h"

#include <iostream>

#include <iomanip>

#include "cylinder.h" // Cylinder class definition

using namespace std;
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int main()

{
Point *pointPtr; // legal declaration
Circle circle( 22, 8, 3.5 ); // create a Circle
Cylinder cylinder(10,10,3.3,10); // create a Cylinder

pointPtr=&circle;
cout<<pointPtr->getArea()<<endl;
cout<<pointPtr->getVolume()<<endl;

pointPtr=&cylinder;
cout<<pointPtr->getArea()<<endl;
cout<<pointPtr->getVolume()<<endl;
system("pause"); return 0;

} // end main
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