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1. Introduction.

2. Defining inheritance.

3. Create an inheritance relationship between the base
class and the derived class.

4. Identify the relationship between inheritance and
protected class members.

5. Identify the different forms of inheritance (public,

private, protected).@ Create multiple inheritance.
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[1]- Deitel & Deitel, C++ How to Program, Pearson; 10th Edition (February 29, 2016)
2009-2010 Ct++ 4 (& 4a 5l dpda £ Aaea ) | Glasls (o8 -[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
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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 x; // x-coordinate of Circle's center
int y; // y-coordinate of Circle's center

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

Salaiasall
return length

end function getlLength

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
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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
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class derived class name : access baseClassName
{ /* body of class */

}s;
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#ifndef POINT H
#define POINT_H
class Point {

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1  Page 16|42



[Py

Class Point.h ioos  abad) iiall dalad) 43) )
0)
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 <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 )

{ x = 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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#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 aul o5 iy 5 Cila lay

#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() sbac¥) adsilly y ¢ x elae¥) clibull Chupl adly ol Circle ciial
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int x; // x part of coordinate pair
int y; // y part of coordinate pair
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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
Al VA (e A (S < i Al el Ciinal) (B adlil) paa) Gl dllay (Fhdal) Ciall B gl il i
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// inheritancel50.cpp : main project file.

#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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A
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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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

diall Gaa gardl g adady oS Al Jeagll OlKa) BaldlY dyéjl\ Fapal aladic) aokiug W) e
Lol ciiall ‘A Jmﬂ\ ) Jsasd) (Goiwa (sl 3l a1 daladia) S Y sl ¢ o)
M‘M\uﬁhbmu&a)ﬁcww\!\wd\uﬁuah@\ulﬁyad‘&@}aﬁ\eam .
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o (8 gsa ngA 43, ¢l £90 uan i gau\ b

(s Cylinder tiall (3l&8E) sl Eua Point/Circle/Cylinder i) VA (e AKEH KT Jia aad
.Circle il

Bedlly setx, sety pagl aalgi iy Point ciial) (o ol claacy) cldarddl o i) G
.print 4Lkl a5 Wlgetx, gety

getradius, &all dalil) ClilEeY) Gadaly a5 Point ciiall (po 48ELE) &3 388 Circle il Wl
i s Cylinder ciall 3lidl wicg getDiameter, getCircumference, getArea, print
Ter2 ddaleal) (385 5yilall dAalue Cuwady lgadagy culily Lo 2 2lsil) oda

:Cylinder e (e getArea &l iy ol bl qaan AL g (2 1ir2)+(2 merh) 45 shad) dalue quuad
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// 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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private: double height; // Cylinder's height
}s // end class Cylinder
#endif
:CylinderF —iiall (i 2 ala
// cylinderF.cpp Cylinder class inherits from class Circle.

#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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// 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 JLIAY) mali

// Cylindertest.cpp
// Testing class Cylinder.

#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
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
cylinder.setRadius( 4.25 ); // set new radius
cylinder.setHeight( 10 ); // set new height
// 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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// 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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gAY

X coordinate is 12

Y coordinate is 23

Radius 1is 2.5

Height is 5.7

The new location,radius of circle are

Center = [2, 2]; Radius = 4.25; Height 10

Diameter is 8.50

Circumference is 26.70

Area is 380.53

Volume is 567.45Press any key to continue .
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protected

setX()

setY()

getX()

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

getArea()
print()

setX()

setY()

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

print()
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