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Friend Function Example

JFf friend functions 24
#include <iostream>
u3ing namespace atd:

clasa Rectangle |
int width, height:
public:
Bectangle() {}
Bectangle {int x, int ¥) : width{x), height{y) [}
int area() {return width * height:;]
friend Bectangle duplicate (conat Rectanglesz);

}:

Bectangle duplicate {ccnat Bectangles param)
{

Eectangle rea;

rea.width = param.width#*2;

res.height = param.height*2;

return rea;

}

int main {) |
Bectangle foo:
Eectangle bar (2,3):
foo = duplicate (bar):
cout << foo.area() << "\n';
return 0;




More Friendship




Friend Class Example

Sf friend claaa
#include <icstreams
using namespace 3td:

class Square;

claas Bectangle |
int width, height;
rublic:
int area ()
{return (width * height):}
void convert (Square a);

}:

clasas Square {
friend class Rectangle;
private:
int aide;
rublic:
Square (int a) : side({a) [}
}:

volid Rectangle::convert (Sguare a)
width = a.aide;
height = a.aide:

1

int main {) {
Bectangle rect;
Sguare agr (4):
rect.convert {(age) ;
cout << rect.area():
return 0:

la




» Base class is the parent class

» Derived classes are the children
Children inherit the members of its parent
Children can also add their own members
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SS derived classes
#include <icatream>
using name3space 3td;

clasa Polvygon |
protected:
int width, height;
public:
wvoid set _walues (int a, int b)
{ width=a; height=b;}
1:

class Bectangle: public Polygon |
public:
int area ()
{ return width * height; 1}
1:

cla3ss Triangle: public Polygon |
public:
int area ()
{ return width * height / 2;
s

int main {) {
Rectangle rect;
Triangle trgl;
rect.3et_walues (4,5);
trgl.3et_waluea (4,3);
cout << rect.area() << "\n';
cout << trgl.area{) << "\n';
return 0;

- I

Inheritance Example
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» External access permission to class data

Access publiclprotected{private
members of the same class|yes [yes ves
members of derived class |[yes [yes no
not members yes  [no no

» Inherited members inherit access permissions dependent
on how they are declared
Public — same access permissions (default for struct inheritance)
Protected — public and protected members inherited as protected

Private — all inherited members are private(default for class
inheritance)



Inheritance

» What gets inherited?

o A publicly derived class inherits everything except:
« constructors and destructor
« assignment (operator=)
« friends
« private members
o this means that private variables are not inherited
o need to provide getters and setters

o Even though not inherited, constructors and destructor are
automatically called by the child class




Inheritance Example

S/ conatructors and derived claaaes Mother: no parameters
#include <icatream- Daughter: int parameter
u3ing namespace 3td;
Mother: int parameter
clasas Mother | Son: int parameter
public:
Mother ()
{ cout <« "Mother: no parameters\n™; }
Mother ({int a)
{ cout << "Mother: int parameterin™: }

=

class Daughter : public Mother |
public:
Daughter {int a)
{ cout << "Deughter: int parameter\ni\n™; }

=

claga Son : public Mother |
public:
Son ({int a) : Mother (a)
{ cout << "Son: int parameter\n\nT; }

=

int main {) {
Daughter kelly(0);:
Son bud(0);

return 07

}




Could do this in Python

Not so in all languages

Done by specifying more than one base class
separated by commas



Multiple Inheritance Example

S/ multiple inheritance 20
#include <icatream>- 10
using namespace std;

clasa Polygon {
protected:
int width, height;
public:
Polygon (int a, int b) : width({a), height{b) {}
1z

clasa Cutput |
public:
atatic woid print (int i}):

}:

wvoid Cutput::print (int i) |
cout << 1 << "\n';
I

clasa Bectangle: public Polygon, public Cutput |
public:
Bectangle (int a, int b) : Polygonia,b) [}
int area ()
{ return width*height; }
I:

clasas Triangle: public Polygon, public Cutput |
public:
Triangle (int &, int b) : Polygon({a,b) [}
int area ()
{ return width*height/2: }
I:

int main () |
Bectangle rect (4,5);
Triangle tregl {4,5):
rect.print (rect.area())r

Triangle::print {(trgl.areal)):
rEturn ':I : _
I




Summary

e C++ Classes
o Friendship
o Inheritance
© Multiple Inheritance
o Polymorphism
o Virtual Members
o Abstract Base Classes

» File Input/Output




