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1. Introduction. ) Aadia 1
2. Defining inheritance. ‘ 3 43‘3‘93‘ iyl 2
3. Create an inheritance relationship between the base G s g ) il G 4S9 Ao L) .3
class and the derived class. dranal) placi) g 43 gl G A2 o Giaill 4
4. Identify the relationship between inheritance and ) ‘ all
protected class members. Aald dale ) &) ol ddlisal) JSil) e hfﬂ‘ .5
5. Identify the different forms of inheritance (public, ( 4rana

private, protected).@ Create multiple inheritance.

D el all (e B palal)

[1]- Deitel & Deitel, C++ How to Program, Pearson; 10th Edition (February 29, 2016)
2009-2010 C++ 43l 2 4n 5l dua 2 daasl) | Ghaslas o2 -[2]
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// Point class definition represents an x-y coordinate pair.

class Point {

public:
Point(int xValue=0,int yValue=0) // default constructor
{ X = xValue;

y = yValue;
} // end Point constructor
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void setX( int xValue ) // set x in coordinate pair

{ X = xValue; } // end function setX

int getX() const // return x from coordinate pair

{ return x; } // end function getX

void setY( int yValue ) // set y in coordinate pair

{ y = yValue; } // end function setY

int getY() const // return y from coordinate pair

{ return y; } // end function getY

void print() const // output Point object

{ cout << '"[' << x << ", "<y << "]';}// end function print
private: int x; // x part of coordinate pair

int y; // y part of coordinate pair
}; // end class Point

2024/2025 182806 p — diloglan dwain - )Ll Al https://manara.edu.sy/ 5 /42


https://manara.edu.sy/

>y .

Introduction dool & 4alla

1 _yilal) iy jant S
class Circle {

public: // default constructor
Circle(int xValue=0,int yValue=0,double radiusValue=0.0)
{ x = xValue; y = yValue; setRadius( radiusValue );
} // end Circle constructor
void setX( int xValue ) // set x in coordinate pair
{ X = xValue; } // end function setX
int getX() const // return x from coordinate pair
{ return x; } // end function getX
void setY( int yValue ) // set y in coordinate pair
{ vy = yValue; } // end function setY
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int getY() const // return y from coordinate pair
{ return y; } // end function getY

void setRadius( double radiusValue ) // set radius
{ radius = ( radiusValue < 0.0 ? 0.0: radiusValue );
} // end function setRadius

double getRadius() const // return radius
{ return radius; } // end function getRadius

double getDiameter() const // return diameter
{ return 2 * radius; } // end function getDiameter
// calculate and return circumference
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double getCircumference() const // return circumference

{return 3.14159*getDiameter();} // end function getCircumference

// calculate and return area
double getArea() const // return area
{ return 3.14159 * radius * radius; } // end function getArea

// output Circle object

void print() const // output Circle object
{ cout << "Center = [" << X << ", " <<y << "] <« "; Radius =
<< radius; } // end function print
private: int Xx; // x-coordinate of Circle's center
int y; // y-coordinate of Circle's center

double radius; // Circle's radius
}; // end class Circle

o) a8l (8 ) Sl (e i) aa gy Ui
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// Rectangle class definition.

class Rectangle {

public:
Rectangle(double L=0.0,double W=0.0)// default constructor
{ length = L; width = W;} // end Rectangle constructor

void setLength( double L ) // set length
{ 1length = L; } // end function setlLength
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double getLength() const //
{ return length; } //
void setWidth( double W ) //
{ width = W; } //
double getWidth() const //
{ return width; } //
double getArea() //

Sulaiasall
return length

end function getLength

set width
end function setWidth

return width
end function getWidth

return Area

{ return length*width; } //end function getArea

void print() const //

output Rectangle object

{ cout << "Length= " << length << "\t Width= " << width

<< endl; } //

end function print

private: double length; double width;};// end class Rectangle
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// Rect class definition.
class Cuboid {
public:

Cuboid (double L=0.0,double W=0.0,double H=0.0)

{length= L; width = W; height=H;} // end Cuboid constructor

void setlLength( double L ) // set length

{length = L; } // end function setlLength
double getlLength() const // return length

{ return length; } // end function getlLength
void setWidth( double W ) // set width

{ width = W; } // end function setWidth

2024/2025 18 24206 p — sloglas ductiar - )Ll 2asl> https://manara.edu.sy/ 11 /42


https://manara.edu.sy/

Cuboid dmols Eldaiisal) (6 ) gia
it
double getWidth() const // return width
{ return width; } // end function getWidth
void setHeight( double H ) // set height
{ height = H; } // end function setHeight
double getHeight() const // return height
{ return height; } // end function getHeight
double getArea() // return Area
{ Return 2*((length*width)+(length*height)

+(width*height)); } //end function getArea

double getVolume() //

return volume

{Return length*width*height; } //end function getVolume
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void print() const // output Cuboid object

{ cout << "Length= " << length;
cout << "\t Width= " << width
cout <<"\t Height= " << height<< endl;

} // end function print
private:

double length;
double width;
double height;
}s // end class Cuboid
‘}o&g;“aﬁpvg\imﬁﬂum‘&AJQ'YC&@hd\géﬂd\Cpéaeﬁﬂﬂ‘guﬁ\Sﬂslgé\iﬁﬁ\ﬂhgﬁ .
bl dwdin B dgag
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(_(Point.h cilall ) Point ciiual) ciuadl  aull) caldl) Y4

#ifndef POINT H
#define POINT_H
class Point {
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public:
Point( int = @, int = @ ); // default constructor
void setX( int ); // set x in coordinate pair
int getX() const; // return x from coordinate pair
void setY( int ); // set y in coordinate pair
int getY() const; // return y from coordinate pair
void print() const; // output Point object
private:
int Xx; // X part of coordinate pair
int y; // y part of coordinate pair
}s // end class Point
#endif
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#include "stdafx.h"
#include <iostream»

#include "point.h" // Point class definition
using namespace std;

Point: :Point( int xValue, int yValue ) // default constructor
{ x = xValue; y = yValue;} // end Point constructor

// set x in coordinate pair
void Point::setX( int xValue )

{ Xx = xValue; } // end function setX

// return x from coordinate pair
int Point::getX() const

{ return X;} // end function getX
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// set y in coordinate pair
void Point::setY( int yValue )
{ vy = yValue; } // end function setY

// return y from coordinate pair
int Point::getY() const

{ return y;} // end function getY

// output Point object
void Point::print() const

{
cout << "[" << x << ", "<y << "]";
} // end function print
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( Circle.h <ilall ) Circle Chiall ciy il ol ) Cilal) LN

#ifndef CIRCLE_H
#define CIRCLE_H

#include "point.h" // Point class definition
class Circle: public Point {
public: // default constructor
Circle( int = @, int = O, double = 0.0 );
void setRadius( double ); // set radius
double getRadius() const; // return radius
double getDiameter() const; // return diameter
double getCircumference() const; // return circumference
double getArea() const; // return area
void print() const; // output Circle object
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private: double radius; // Circle's radius
¥ // end class Circle
#endif

(_CircleF.cpp <ilall ) CircleF <iiall aql 5i i i cila rlad)

#include "stdafx.h"

#include <iostream>

#include <iomanip>

#include "circle.h" // Circle class definition

using namespace std;

// default constructor

Circle::Circle( int xValue, int yValue, double radiusValue )
{ x = xValue; vy = yValue; setRadius( radiusValue );

} // end Circle constructor
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// set radius

void Circle::setRadius( double radiusValue )

{ radius = ( radiusValue < 0.0 ? 0.0: radiusValue );

} // end function setRadius

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

// calculate and return diameter
double Circle::getDiameter() const
{ return 2 * radius;} // end function getDiameter

// calculate and return circumference
double Circle::getCircumference() const
{ return 3.14159 * getDiameter(); // end function getCircumference
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// calculate and return area
double Circle::getArea() const
{ return 3.14159 * radius * radius;} // end function getArea

// output Circle object

void Circle::print() const

{ cout << "Center = [" << x << ", " k< y << "]"
<< "; Radius = " << radius;

} // end function print

¢ getX() « setX() slaed algilly y ¢ X slacl) clibull Cupd paals ol Circle Giall
-Point ciiall (e Ll s a8 8 Circle ciial) oY |k lliy getY() s setY()
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// default constructor
Circle::Circle(int xValue, int yValue, double radiusValue)
:Point(xValue,yValue)

{ setRadius( radiusValue );} // end Circle constructor

// output Circle object
void Circle::print() const
{cout<<"Center = ";Point::print(); //call class Point print()
cout<< "; Radius = " << radius;} // end function print
AT YA (ha AN S ¢ Aha Alaay Jual) Chiiall b alil) and (il llay Gl Cilall B il el die
lagdn il Jlaal) a3 Jalza
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// inheritancel50.cpp : main project file.
#include "stdafx.h"
#include <iostream>
#include <iomanip>
#include "Circle.h" // Circle class definition
using namespace std;
int main()
{ Circle c( 37, 43, 2.5 ); // instantiate Circle object
// display point coordinates
cout<< "X coordinate is " << c.getX()<<"\nY coordinate is
<< c.getY() << "\nRadius is " << c.getRadius();

c.setX( 2 ); // set new x-coordinate
c.setY( 2 ); // set new y-coordinate
c.setRadius( 4.25 ); // set new radius
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// display new point value
cout << "\nThe new location and radius of circle are\n";
c.print();

// display floating-point values with 2 digits of precision
cout << setprecision( 2 );

// display Circle's diameter
cout << "\nDiameter is " << c.getDiameter();

// display Circle's circumference
cout<<"\nCircumference is "<< c.getCircumference();

// display Circle's area
cout << "\nArea is " << c.getArea(); cout << endl;
system("pause"); return 0;

} // end main
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X coordinate 1is 37
Y coordinate is 43
Radius is 2.5
The new location and radius of circle are
Center = [2, 2]; Radius = 4.25
Diameter is 8.5
Circumference 1is 27
Area is 57

Press any key to continue .
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wer n 'I' “ CP "‘ ;.~

BB e Bl gl) Jash oS
dnal) o Lslad) y& slasy) aulgil)
o dalad) elae¥) agal aladiuly
b)) Caially ddasipall dsaaal)
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Granting access daols Jsma sl isa) e -3-3
0) :

slias] ual chivall 1Y dianally dalell slac¥) uan Glb cduald Ay gulud chiva &g a3 Latie o
Gl Ciall Lals
() iiall B g L) 4o paldl) ) Jguasll daaa (3hy AS) gl guiae g Jalaill dalal) die o

tll) gaadl gl CHt Add (g9l @
.USiNg 4alsil) aladiuls 1
c(Bdal) ual) G Janay T i @Hﬁu‘ 2 ;
AW alad) JSAY) J puasl) gapal AL
base-class: :member;

SY el Y A Badl  (gidal) Ciiall gl B aidlal) Jpuagl) ddaa cal Jgagll ol pag sl o
Jyag upal A gl

Ceilall JYA (e bl Lgiuig Point/Circle JUall 4 daldd) Al dlls (upail dlld oy ChaS ddjpal o
:Circley Point ¢méiall ¢yl
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Granting access daoLs Jsma sl isa) e -3-3
et
Jyagl (Katy &lgll hiall Gaa dald mual 4l 43 pa &gt Al Cdial duald 43 ) Gl die e
Point::setX; (ulad) il aul lgalal pudai ddslud) \giiia \gaiaily Ciial) z A (e Lgdl

class Circle: private Point {

public:
Point: :setX; //makes setX public
Point: :getX; //makes getX public
Point: :setY; //makes setY public
Point: :getY; //makes getY public

Ciiall (ad gl L giah OIS I Jgasl) OlSe) Balaiad Jgag gl pliiu) ki Ly e
oabel) ciall b ganl) ) Jgagh sian Gt ol adyl daladiul (Sa Y oSl ¢l
Gidall i) b Lale Alea (e M cGubul) ciiall B Gald Al o sdanl) (8 qipall) o313 o
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Hierarchy uﬁ b ghaall Badaia 43 l) -4-3
0)
&yay uJ‘ OM\J\M i adlal) oda uﬁj JA\ d“““ Ria (s lﬂj.ka\ ddia Aua ¢ Lda) ea.i ui CySad

Caiall Lubad C_\.«a\ LS‘S\J SN @il Ciiall crada JsY) b c_umﬂ clacy) clilullg i) Al
o (§ §a ngA 43, ¢l £90 uan i gau\ by

o Cylinder ciuall §liidl aiww éua Point/Circle/Cylinder 4udl JMA (e aladiud) 13 Jia aad
.Circle auall

Be)ally setX, sety aagll aalsi iy Point ciiall (e Laldl) clacl) cbbaadl oo il G
.print 4sldall a5 Welgetx, gety

getradius, &lall dalil) clilSay) adaly sag PoINt ciiall (po 48lELE) &3 388 Circle il W
Gl s Cylinder Gaial) liidl xiey getDiameter, getCircumference, getArea, print
Ter2 ddaleal) (385 5yilall Aalue Guwady lgadagy culily Lo 2 2lsil) oda

:Cylinder e (i getArea &l iyl bl g AL g (2 1ir2)+(2 merh) 45 sha) dalue quuad
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Cylinder.h deola L ghsall Badncia 430 gl 4-3
it
:Cylinder —iial) ciy il ol ) calal)

// Cylinder.h Cylinder class inherits from class Circle.
#ifndef CYLINDER H
#define CYLINDER H
#include "circle4.h"” // Circle class definition
class Cylinder: public Circle {
public: // default constructor

Cylinder(int =0, int =0, double =0.0, double =0.0);

void setHeight( double ); // set Cylinder's height

double getHeight() const; // return Cylinder's height

double getArea() const; // return Cylinder's area
double getVolume() const; // return Cylinder's volume
void print() const; // output Cylinder
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cylinderF.cpp ool il ghall Bania 451 gl -4-3
8
private: double height; // Cylinder's height
}s // end class Cylinder
#endif
:CylinderF —iiall ciy 23 cila
// cylinderF.cpp Cylinder class inherits from class Circle.
#include "stdafx.h"
#include <iostream>
#include <iomanip>
#include "Circle.h" // Circle class definition
using namespace std;
// default constructor
Cylinder::Cylinder(int xValue,int yValue,double radiusValue, double
heightValue):Circle( xValue, yValue, radiusValue )
{ setHeight( heightValue );} // end Cylinder constructor
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et
// 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

// redefine Circled4 function getArea to calculate Cylinder area
double Cylinder::getArea() const

{ return 2*Circle::getArea()+getCircumference() *getHeight();

} // end function getArea

// calculate Cylinder volume
double Cylinder::getVolume() const
{return Circle4::getArea() * getHeight();}// end function getVolume
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// output Cylinder object
void Cylinder::print() const
{ Circle::print(); cout << "; Height = " << getHeight();
} // end function CylinderF
:Cylinder wiiall JLIdY) mali

// Cylindertest.cpp

// Testing class Cylinder.

#include "stdafx.h"

#include <iostream>

#include <iomanip>

#include "cylinder.h"™ // Cylinder class definition
using namespace std;

int main()

{ // instantiate Cylinder object

Cylinder cylinder( 12, 23, 2.5, 5.7 );
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// display point coordinates

Dy

6jliaJl

il ghaaal) Badaia 430 o) -4-3

cout << "X coordinate is " << cylinder.getX()
<< "\nY coordinate is " << cylinder.getY()
<< "\nRadius is " << cylinder.getRadius()
<< "\nHeight is " << cylinder.getHeight();
cylinder.setX( 2 ); // set new x-coordinate
cylinder.setY( 2 ); // set new y-coordinate
// set new radius
// set new height

cylinder.setRadius( 4.25 );
cylinder.setHeight( 10 );
// display new cylinder value

cout <<"\nThe new location,radius of circle are\n";

cylinder.print();

// display floating-point values with 2 digits of precision

cout << fixed << setprecision( 2 );
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8
// display cylinder's diameter
cout<<"\n\nDiameter is "<<cylinder.getDiameter();
// display cylinder's circumference
cout<<"\nCircumference is "
<<cylinder.getCircumference();
// display cylinder's area
cout << "\nArea is " << cylinder.getArea();
// display cylinder's volume
cout << "\nVolume is " << cylinder.getVolume();
system("pause"); return 0; // indicates successful termination
} // end main

A
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X coordinate is 12

Y coordinate is 23

Radius is 2.5

Height is 5.7

The new location,radius of circle are
Center = [2, 2]; Radius = 4.25; Height

Diameter is 8.50
Circumference is 26.70
Area is 380.53

10

Volume is 567.45Press any key to continue .

il giaaal) Badatia 450 o) -4-3

A
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Multi-level inheritance

protected

Circle

radius

setX()

setY()

getX()

getY()
Point::print()
setRadius()
getRadius()
getDiameter()
getCircumference()

getArea()
print()

[

&jliaJl

LA A LT Y

r LS jaa Ll

setX()

setY()

getX(), getY()
Point::print()
setRadius()
getRadius()
getDiameter()
getCircumferenc
e()
Circle::getArea()
Circle::print()
setHeight()
getHeight()
getArea()
getVolume()

print()

<l ghacal) Badatia 450 ¢l -4-3

L4

«

Lo

Al i) sliae ] (audli <
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