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The switch Statement 
When you want to create different outcomes depending on specific 
values of a variable int or char. 

switch(expression_to_evaluate) 
 { case value_to_check_against :  
                                        Statement 1;  
                                         break;  
case value_to_check_against_two :  
                                        Statement 2; 
                                         break;  
      . 
      . 
      . 
default : 

} 

Example  
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Example  

Example  
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Example  

Example  
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Loop instructions: 

for(initialization; condition ; increment/decrement) { C++ statement(s)} ;  Example  
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Examples  
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While Command 

Example  
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Example  
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Example  
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Arrays in C++ 
An array is a collection of elements of the same type placed in 
contiguous memory locations that can be individually referenced by 
using an index to a unique identifier. Five values of type int can be 
declared as an array without having to declare five different variables 
(each with its own identifier).                                                                                              
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Examples  
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i           j 
     0        0             

                       1 
                       2      

 0          1           
                       1 
                       2 
       2              0 

                            1  
                       2 

   3              0    

                       1 

                       2 
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Example : 

Write C++ program for adding  the element of main diameter for an integer array a[4][4].  
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Homework 

Q1. Write C++ program for checking any number if it is prime or not. If it is prime print 
“PR” else print “NPR”. 
Q2. Write C++ program for sort 10 integer number ascending.  
Q3. Write C++ program for sort 10 names descending . Hind : use array of string. 
Q4.  If you have an array ma of type character , write C++ program for : 
    1. Print  all the elements up of main diameter . 
    2. Print all the elements under the main diameter. 
    3. Print first rows only. 
    4. Print last column only.   
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Q1. Write C++ program for checking any number if it is prime or not. If it is prime print “PR” 
else print “NPR”. 

http://cbs.wondershare.com/go.php?pid=5261&m=db


Functions : 
1. Build in Function 

Built-in functions are also known as library functions. We need not to declare and 
define these functions as they are already written in the C++ libraries such as iostream, 
cmath etc. We can directly call them when we need. 
Example: C++ built-in function example 
Here we are using built-in function pow(x,y) which is x to the power y. This function is 
declared in cmath header file so we have included the file in our program using 
#include directive. 
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Build in function : 
sqrt(x) √x 
fabs(x) |x| 
floor(x) largest integer not greater than x; example: floor(5.768) = 5 
ceil(x) smallest integer not less than x; example: ceil(5.768) = 6 
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2. A function is a block of code which is used to perform a particular task, for example 
let’s say you are writing a large C++ program and in that program you want to do a 
particular task several number of times, like displaying value from 1 to 10, in order to 
do that you have to write few lines of code and you need to repeat these lines every 
time you display values. Another way of doing this is that you write these lines inside a 
function and call that function every time you want to display values. This would make 
you code simple, readable and reusable. 
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Example : Write a function for finding the biggest number between two numbers 
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Example 
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Object-oriented programming 
OOP stands for Object-Oriented Programming. 
 
Procedural programming is about writing procedures or functions that perform operations on 
the data, while object-oriented programming is about creating objects that contain both data 
and functions. 
Object-oriented programming has several advantages over procedural programming: 
- OOP is faster and easier to execute 
- OOP provides a clear structure for the programs 
- OOP helps to keep the C++ code DRY "Don't Repeat Yourself", and makes the code easier to    
     maintain, modify and debug 
- OOP makes it possible to create full reusable applications with less code and shorter 
development time. 
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As the name suggests uses objects in  –oriented programming -Object
programming. Object-oriented programming aims to implement real-
world entities like inheritance, hiding, polymorphism, etc. in 
programming. The main aim of OOP is to bind together the data and the 
functions that operate on them so that no other part of the code can 

access this data except that function.                                                                             

Characteristics of an Object Oriented Programming language 
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#include <iostream> 
class person  
{  

 char name[20];  
 int id;  

public:  
 void getdetails(){}  

};  
 
int main()  
{  
person p1; // p1 is a object  
}  

When a program is executed the objects interact by sending messages to one another. 
Each object contains data and code to manipulate the data. Objects can interact 
without having to know details of each other’s data or code, it is sufficient to know the 
type of message accepted and type of response returned by the objects. 
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Homework: 

 Q1. Write a function for checking any number if it is prime or not . And 
checking elements of integer number of an array a[10 ]           use it for 

Q2. Write a function for finding the odd number and use it for finding    

the sum o f odd number of an integer array mark[10]. 

   
                                              Q3.Write a function for sorting string  array ascending and use it for 

        sorting 5 names ascending  
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Q3.Write a function for sorting string  array ascending and use it for sorting 5 names ascending 
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Q2. Write a function for finding the odd number and use it for finding    

the sum of odd number of an integer array mark[10]. 
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Q1. Write a function for checking any number if it is prime or not . And checking elements of 
integer number of an array a  
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Note: error program for loosing the library <iostream> 

Note : #include <iostream> 
Includes the declaration of the basic standard input-output library in  c++ and it is functionality  
is going to be used later in the program.  

Using namespace std: 
Namespaces are containers that contain the declarations of all the elements of the standard  

   C++ library 
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Note: structure can be written before or after main() 
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Q1. 

Q2. 

Q3. Write a program to find the sum of the  following series using function : 
               1 + 1/2! + 1/3! + … 1/n! 

Q4. Write c++ program using structure for sorting information about 5 students 
.ascending .( Info= name , avg, age ,gender)according to avg.  
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// write a program  for findig sum 
//         2     4              n 
// sum=2!/x -4!/x  + ...... n!/x 
#include <iostream> 
#include <math.h> 
using namespace std; 
int fact(int k) { int i,f=1;for (i=k;i>=1;i--) f=f*i;return f; } 
int po_k(int s,int w){ return pow(s,w); } 
 int main() 
 { float sum;int i,n,x=3; 
  cout<<"Enter value of n: "; 
  cin>>n; 
  for (i=2;i<=n;i+2) 
  sum=sum+fact(i)/po_k(x,i); 
  cout<<sum; 
  

 
  
  return 0; 
  }  
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class_name array_name [size] ; 

Array of Objects in C++ 
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Home work : 
Q1. If you have 3 separated classes each class has one value write an O.O.P  

program for combining these values to form number of 3 digits. 

Q2. Write O.O.p for split number of 3 digits to it is digits 
e.G 543 =3 40 500 
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Local and Global variables 

Local variables can be used only by statements that are inside that 
function or block of code. Local variables are not known to functions 
on their own.  
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Global variables are defined outside of all the functions, usually on top 
of the program. The global variables will hold their value throughout the 
lifetime of your program. A global variable can be accessed by any 
function.  
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Q1. If you have two separated classes , each one has 
one string ,write an O.O.P for merging this string into 
one. 
Q2. If you have 3 separated classes (A,B,C) each one 
has an array (a[3],b[3],c[3]) of type character. Write 
an O.O.P for combining these arrays into one d[3][3]. 
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Parameterized Constructor 
   A default constructor does not have any parameter, but if you need, a 

constructor can have parameters. This helps you to assign initial value to an 

object at the time of its creation as shown in the following example: 

Example  1 
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Example 2 
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The Class Destructor 
  A destructor is a special member function of a class that is executed 

whenever 

an object of its class goes out of scope or whenever the delete expression is 

applied to a pointer to the object of that class. A destructor will have exact same 

name as the class prefixed with a tilde (~) and it can neither return a value nor 

can it take any parameters. Destructor can be very useful for releasing resources 

before coming out of the program like closing files, releasing memories etc. 

Following example explains the concept of destructor: 
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Homework :  
Q1 . Write an O.O.P for creating 10 objects and remove them from memory. 
Q2. Write an O.O.P program for printing the following sequence: 
                 1 1 2 3 5 8 13 21 34 55 89 ……..  
Q3.  
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C++ copy constructor  

   The copy constructor is a constructor which creates an object by initializing it with an object 

of the same class, which has been created previously. Following an example of copy 

constructor. 

  

http://cbs.wondershare.com/go.php?pid=5261&m=db


http://cbs.wondershare.com/go.php?pid=5261&m=db


Inheritance is one of the key features of Object-oriented programming in C++. It 
allows us to create a new class (derived class) from an existing class (base class).     

  The derived class inherits the features from the base class and can have additional 
features of its own. 

Notice the use of the keyword public while 
inheriting Dog from Animal. 

 
class Animal { } 

         class Dog : public Animal {...}; 

Syntax: 
class subclass_name : access_mode 
base_class_name 
{ 
  //body of subclass 
}; 

Notice the use of the keyword private  
while inheriting Dog from Animal. 

 
class Animal { } 
        class Dog : private Animal {...}; 
Or class Dog: Animal{…………} 
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Modes of Inheritance 

Public mode: If we derive a sub class from a public base class. 

Then the public member of the base class will become public in 

the derived class and protected members of the base class will 

become protected in derived class. 

Protected mode: If we derive a sub class from a Protected base 

class. Then both public member and protected members of the 

base class will become protected in derived class. 

Private mode: If we derive a sub class from a Private base class. 

Then both public member and protected members of the base 

class will become Private in derived class. 

Note : The private members in the base class cannot be directly 

accessed in the derived class, while protected members can be 

directly accessed. For example, Classes B, C and D all contain 

the variables x, y and z in below example. It is just question of 

access. 
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// C++ Implementation to show that a derived 
class  doesn’t inherit access to private data 
members.  However, it does inherit a full parent 

.object  
 
class A   

public:     int x;   {  
    protected : int y;   

int z;       private:  
};  
class B : public A  
{  
    // x is public  
    // y is protected  
    // z is not accessible from B  
};  
class C : protected A  
{  
    // x is protected  
    // y is protected  
    // z is not accessible from C  
};  
class D : private A    // 'private' is default for classes  
 {  

y is private           // x is private  
// z is not accessible from D  };  

The below table summarizes the 
above three modes and shows the 
access specifier of the members of 
base class in the sub class when 
derived in public, protected and 
private modes: 

http://cbs.wondershare.com/go.php?pid=5261&m=db


Types of Inheritance 
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 };  
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Inheritance between classes 

   A key feature of C++ classes is inheritance. Inheritance allows to create classes 

which are derived from other classes, so that they automatically include some of its 

"parent's" members, plus its own. For example, we are going to suppose that we 

want to declare a series of classes that describe polygons like our CRectangle, or 

like CTriangle. They have certain common properties, such as both can be 

described by means of only two sides: height and base. 

This could be represented in the world of classes with a class CPolygon from 

which we would derive the two other ones: CRectangle and CTriangle. 

 

 
   The class CPolygon would contain members that are common for both types of 

polygon. In our case: width and height. And CRectangle and CTriangle would be 

its derived classes, with specific features that are different from one type of 

polygon to the other. Classes that are derived from others inherit all the accessible 

members of the base class. That means that if a base class includes a member A 

and we derive it to another class with another member called B, the derived class 

will contain both members A and B. 

In order to derive a class from another, we use a colon (:) in the declaration of the 

derived class using the following format: 

class derived_class_name: public base_class_name { /*...*/ }; 
 

Where deriveed_class_name is the name of the derived class and base_class_name 

is the name of the class on which it is based. The public access specifier may be 

replaced by any one of the other access specifies protected and private. This access 

specifier describes the minimum access level for the members that are inherited 

from the base class. 
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EXAMPLE: 

// derived classes 

#include <iostream> 

using namespace std; 

class CPolygon { 

protected: 

int width, height; 

public: 

void set_values (int a, int b) 

{ width=a; height=b;} 

}; 

class CRectangle: public CPolygon { 

public: 

int area () 

{ return (width * height); } 

}; 

class CTriangle: public CPolygon { 

public: 

int area () 

{ return (width * height / 2); } 

}; 

int main () { 

CRectangle rect; 

CTriangle trgl; 

rect.set_values (4,5); 

trgl.set_values (4,5); 

cout << rect.area() << endl; 

cout << trgl.area() << endl; 

return 0; 

} 

Output: 
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 Private Inheritance  

 

Consider the following classes: 

 

class A { /*......*/); 

class C: private A 

{ /* 

 . 

 . 

. 

. 

 */ 

} 

    All the public parts of class A and all the protected parts of class A, become 

private members/parts of the derived class C in class C. No private member of 

class A can be accessed by class C. To do so, you need to write public or private 

functions in the Base class.  

A public function can be accessed by any object, however, private function can be 

used only within the class hierarchy that is class A and class C and friends of these 

classes in the above cases.  

 

 Public Inheritance 
 

 Consider the following classes:  

Consider the following classes: 

 class A{/*........*/}; 

class E: public A 

{ /* 

 : 

 : 

 : 

}; 

  Now, all the public parts of class A become public in class E and protected part of 

A become protected in E. 
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Example: 

Consider the following classes: 

 class E: protected A 

{ /* 

 . 

 . 

 . 

 */ 

}; 

 

Now, all the public and protected parts of class A become protected in class E. 

No private member of class A can be accessed by class E.  
 

  We can summarize the different access types according to who can access them in 

the following way: 

 
   This public keyword after the colon (:) denotes the maximum access level for all 

the members inherited from the class that follows it (in this case CPolygon). Since 

public is the most accessible level, by specifying this keyword the derived class 

will inherit all the members with the same levels they had in the base class. 

If we specify a more restrictive access level like protected, all public members of 

the base class are inherited as protected in the derived class. Whereas if we specify 

the most restricting of all access levels: private, all the base class members are 

inherited as private. For example, if daughter was a class derived from mother that 

we defined as: 

class daughter: protected mother; 
  This would set protected as the maximum access level for the members of 

daughter that it inherited from mother. That is, all members that were public in 

mother would become protected in daughter. Of course, this would not restrict 

daughter to declare its own public members. That maximum access level is only 

set for the members inherited from mother. 
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If we do not explicitly specify any access level for the inheritance, the compiler 

assumes private for class. 

What is inherited from the base class? 

In principle, a derived class inherits every member of a base class except: 
• Its constructor and its destructor. 

• Its friends. 

   Although the constructors and destructors of the base class are not inherited 

themselves, its default constructor (i.e., its constructor with no parameters) and its 

destructor are always called when a new object of a derived class is created or 

destroyed. 

Types of inheritance: 

1-Single inheritance 

                                          Class  A 

 

 

                                           Class  B 

 

2- Multilevel inheritance 

 

                                            Class  A 

 

 

                                           Class  B 

                                                  

 

                                           Class  C 

 

3- Multiple inheritances 
                            
                                 Class A                                Class  B 
 
                                                    
 
                                                     Class C 
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4. Hierarchical inheritance 

                                                    Class A 

 

                           Class B            Class C         Class D 

 

 

Example of  Multilevel Inheritance 

#include <iostream> 

using namespace std; 

class A 

{    public: void display(){  cout<<"Base class content."; } 

}; 

class B : public A{}; 

class C : public B{}; 

int main() 

{   C obj; obj.display(); 

    return 0; 

} 

Multiple inheritances 
   In C++ it is perfectly possible that a class inherits members from more than one 

class. This is done by simply separating the different base classes with commas in 

the derived class declaration. For example, if we had a specific class to print on 

screen (COutput) and we wanted our classes CRectangle and CTriangle to also 

inherit its members in addition to those of CPolygon we could write: 

 

class CRectangle: public CPolygon, public COutput 

class CTriangle: public CPolygon, public COutput; 

 

 

 

http://cbs.wondershare.com/go.php?pid=5261&m=db


Object Oriented Programming    Dr. ANN Zeki 
 
 

Kirkuk Technical College – Computer Technique Engineering dept.            2nd class  7 
 

Example: 
// multiple inheritance 

#include <iostream> 

using namespace std; 

class CPolygon { 

protected: 

int width, height; 

public: 

void set_values (int a, int b) 

{ width=a; height=b;} 

}; 

class COutput { 

public: 

void output (int i); 

}; 

void COutput::output (int i) { 

cout << i << endl; 

} 

class CRectangle: public CPolygon, public COutput { 

public: 

int area () 

{ return (width * height); } 

}; 

class CTriangle: public CPolygon, public COutput { 

public: 

int area () 

{ return (width * height / 2); } 

}; 

int main () { 

CRectangle rect; 

CTriangle trgl; 

rect.set_values (4,5); 

trgl.set_values (4,5); 

rect.output (rect.area()); 

trgl.output (trgl.area()); 

return 0;} 
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output : 

 
Questions: 

Q1.  If you have 2 inherited Classes A-> B .Class A contains (a1)  string of 5 small  

        letters , class B contains (b1) string of 5 small letters .Write an O.O.P for     

        merge a1 with b1 into c1 ,then convert c1 to capital letters . 

Q2. If you have 3 inherited classes A->B->C each class has an array of integer 

numbers a[3] ,b[3],c[3] .Write an O.O.P for combining all three digits into one 

number.  

e.g. a[0]=8,b[0]=6,c[0]=2 the result=862  

 

Q3. If you have 3-inherited classes A->B->C each one has an array a[4],b[4],c[4] 

respectively . Write an O.O.P for finding d [4], where each element of d[i] = the 

biggest no. of a[i], b[i], c[i], and so on.  
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More Examples of  Inheritance: 

Q. What is the result of following program and mention the type of inheritance and 

draw it? 

#include <iostream> 
     using namespace std; 
     class student 
     { 
         public: 
         int rno , m1 , m2 ; 
         void get() 
         { 
             rno = 15, m1 = 10, m2 = 10; 
         } 
     }; 
     class sports 
     { 
         public: 
         int sm; 
         void getsm() 
         { 
             sm = 10; 
         } 
     }; 
     class statement:public student,public sports 
     { 
         int tot,avg; 
         public: 
         void display() 
         { 
             tot = (m1 + m2 + sm); 
             avg = tot / 3; 
             cout << tot <<"   "; 
             cout << avg <<"    "; 
         } 
     }; 
     int main() 
     { 
         statement obj; 
         obj.get(); 
         obj.getsm(); 
         obj.display(); 
} 
Output : 30  10  type ?   draw ? 
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Q. If you have four classes A-> B->C->D   . Each class has one words ,write an 

o.o.p using inheritance to combine sentence. E.g Class A has the word "these", 

class B has the word "strings" ,class C has "are" and class D has "concatenated.  
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Q1.    If you have 3 classes A, B, C .Class A contains a number in Decimal system,      

         Class B contains a number in Binary system, class C contains a number in         

         Octal system, Write an O.O.P program to convert the three values in            

         different system to decimal system. 

 

 Q2.   If you have two inherited classes A->B. Class A contains an array a [10] of  

          type characters. Class B contains array b [10] of type character. Write an   

           O.O.P program for printing the odd letter several times until print one letter  

           of b[10] and print  the even letter several times until print one letter of a[10]  

           in between. 

e.g  a[10]=[A B C D E F G H I K],B[10]= [L M N O P Q R S T V] 

 

result= B L D N  F O H Q S K V 
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Virtual Function  

    A virtual function is a function that is declared as virtual in a base class and 

redefined in one or more derived classes. A class that contains one or more virtual 

functions is called a polymorphic class. A virtual function is declared as virtual 

inside the base class by preceding its declaration with the keyword virtual. 

However, when a virtual function is redefined by a derived class, the keyword 

virtual need not be repeated.   

   A virtual function is a special form of member function that is declared within a 

base class and redefined by a derived class. The keyword virtual is used to create a 

virtual function, precede the function's declaration in the base class. If a class 

includes a virtual function and if it gets inherited, the virtual class redefines a 

virtual function to go with its own need. Example of virtual function: 

#include <iostream> 

using namespace std;  

class b { public: 

virtual void show() 

{cout<<"\n  Showing base class....";} 

void display(){cout<<"\n  Displaying base class...." ;}}; 

class d:public b { public: 

void display(){ cout<<"\n  Displaying derived class....";} 

void show(){cout<<"\n  Showing derived class....";} 

}; 

int main() 

{b B; b *ptr; 

cout<<"\n\t P points to base:\n" ; ptr=&B; ptr->display(); 

ptr->show(); 

cout<<"\n\n\t P points to drive:\n"; d D; ptr=&D; ptr->display(); 

ptr->show(); 

} 
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Example:  
Finding the area of rectangle and triangle using virtual function 

#include <iostream> 

using namespace std; 

// Base class 

class Shape {   public:      // pure virtual function providing interface framework. 

      virtual int getArea() = 0; 

      void setWidth(int w) {  width = w;  } 

         void setHeight(int h) { height = h;} 

   protected:   int width;    int height; }; 

// Derived classes 

class Rectangle: public Shape { 

   public:   int getArea() {  return (width * height);  }}; 

class Triangle: public Shape { 

   public: 

      int getArea() { return (width * height)/2;  }}; 

int main(void) {   Rectangle Rect; Triangle  Tri; 

   Rect.setWidth(5); 

   Rect.setHeight(7); 

   // Print the area of the object. 

   cout << "Total Rectangle area: " << Rect.getArea() << endl; 

   Tri.setWidth(5);  Tri.setHeight(7); 

      // Print the area of the object. 

   cout << "Total Triangle area: " << Tri.getArea() << endl;  

   return 0; 

} 

Output: 
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Q1. Write an O.O.P for find the area of circle ,square ,and triangle using  

       Virtual  function. 
                                                                       3    4              5 

Q2. Write an O.O.P for finding 2, 3, and 5 using virtual function. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://cbs.wondershare.com/go.php?pid=5261&m=db


Object Oriented Programming    Dr. ANN Zeki 
 
 

Kirkuk Technical College – Computer Technique Engineering dept.            2nd class  1 
 

Example:/ without  virtual but with three pointer. 

//without Virtual and with pointer 

#include <iostream> 

using namespace std; 

class Base 

{public : 

 void show()//normal function 

 {cout<<"Base \n"; } 

}; 

////////////////// 

class Derv1 :public Base //derived class 

{ 

 public: 

 void show(){ cout<<"Derv111 \n";} 

 }; 

 //////////////////////// 

 class Derv2 : public Base // derived class 2 

 { public:  

 void show() {cout<<"Derv2222 \n"; } 

 }; 

 /////////////// 

 int main() 

 {Derv1 dv1;// object of class 1 

 Derv2 dv2; // object of classs 2 

 Base *ptr; // pointer to base class 

 ptr= &dv1; //put address of dv1 in pointer 

 ptr->show(); //execute show() 

 ptr = &dv2; //put address of dv2 in pointer 

 ptr->show(); //execute show() 

 } 

Result// 

 

Base 

Base 

 

The Derv1 and Derv2 classes are derived from class Base. Each of these three 

classes has a member function show (). In main () we create objects of class Derv1 

and Derv2, and a pointer to class Base. Then we put the address of a derived class 

object in the base class pointer in the line ptr = &dv1; // derived class address in 
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base class pointer .The rule is that pointers to objects of a derived class are type 

compatible with pointers to objects of the base class. Now the question is, when 

you execute the line ptr->show(); what function is called? Is it Base::show() or 

Derv1::show()? Again, in the last two lines of not virtual we put the address of an 

object of class Derv2 in the pointer, and again execute ptr->show(); Which of the 

show() functions is called here? The output from the program : Base Base 

As follow: 

 
                                       Nonvirtual pointer access. 

 

Virtual Member Functions Accessed with Pointers 
  Let’s make a single change in our program: We’ll place the keyword virtual in 

front of the declarator for the show() function in the base class. Here’s the listing 

for the resulting program. 
 

//with Virtual and with pointer 

#include <iostream> 

using namespace std; 

class Base 

{public : 

   virtual void show()//normal function 
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 {cout<<"Base \n"; } 

}; 

////////////////// 

class Derv1 :public Base //derived class 

{ 

 public: 

 void show(){ cout<<"Derv111 \n";} 

 }; 

 //////////////////////// 

 class Derv2 : public Base // derived class 2 

 { public:  

 void show() {cout<<"Derv2222 \n"; } 

 }; 

 /////////////// 

 int main() 

 {Derv1 dv1;// object of class 1 

 Derv2 dv2; // object of classs 2 

 Base *ptr; // pointer to base class 

 ptr= &dv1; //put address of dv1 in pointer 

 ptr->show(); //execute show() 

 ptr = &dv2; //put address of dv2 in pointer 

 ptr->show(); //execute show() 

 } 

Output:// 
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  The member functions of the derived classes, not the base class, are executed. We 

change the contents of ptr from the address of Derv1 to that of Derv2, and the 

particular instance of show() that is executed also changes. So the same function 

call ptr->show(); executes different functions, depending on the contents of ptr. 

The rule is that the compiler selects the function based on the contents of the 

pointer ptr, not on the type of the pointer, as in not virtual. As following: 
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Recursion 
    A function that calls itself is said to be recursive. This process can also be 

performed indirectly if the function first calls another function or multiple 

functions before it is called once more. But a break criterion is always necessary to 

avoid having the function call itself infinitely. 

  The concept of local objects makes it possible to define recursive functions in 

C++. Recursion requires local objects to be created each time the function is called, 

and these objects must not have access to any other local objects from other 

function calls. What effectively happens is that the local objects are placed on the 

stack, and thus the object created last is destroyed first. 

Recursion is much easier to understand with an example than with lengthy 

explanations. 

// factorial calculator 

#inlude <iostream> 

using namespace std; 

long factorial (long a) 

{ 

 if (a > 1) 

 return (a * factorial (a-1)); 

 else 

 return (1); 

} 

int main () 

{ 

 long number; 

 cout << "Please type a number: "; 

 cin >> number; 

 cout << number << "! = " << factorial (number); 

 return 0; 

} 
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   The function factorial  is another story. What’s it doing? If n is greater than 1, the 

function calls itself. Notice that when it does this it uses an argument one less than 

the argument it was called with. Suppose it was called from main() with an 

argument of 5. It will call a second version of itself with an argument of 4. Then 

this function will call a third version with an argument of 3, and so on. 

Notice that each version of the function stores its own value of n while it’s busy 

calling another version of itself. 

After factorial calls itself four times, the fifth version of the function is called with 

an argument of 1. It discovers this with the if statement, and instead of calling 

itself, as previous versions have, it returns 1 to the fourth version. The fourth 

version has stored a value of 2, so it multiplies the stored 2 by the returned 1, and 

returns 2 to the third version. The third version has stored 3, so it multiplies 3 by 

the returned 2, and returns 6 to the second version. The second version has stored 

4, so it multiplies this by the returned 6 and returns 24 to the first version. The first 

version has stored 5, so it multiplies this by the returned 24 and returns 120 to 

main().Thus in this example we have five function calls followed by five function 

returns. Here’s a summary of this process: 
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  Every recursive function must be provided with a way to end the recursion. 

Otherwise it will call itself forever and crash the program. The if statement in 

factorial() plays this role, terminating the recursion when n is 1. Is it true that many 

versions of a recursive function are stored in memory while it’s calling itself? Not 

really. Each version’s variables are stored, but there’s only one copy of the 

function’s code. Even so, a deeply-nested recursion can create a great many stored 

variables, which can pose a problem to the system if it doesn’t have enough space 

for them. 

Q1. Write an O.O.P for finding the factorial of any number using recursion. 

 
                                                                                     0        1       2                    n 

Q2. Write an O.O.P for finding 2 * 2 * 2 *…. * 2 . 

 
                                                                                                                 1         2       3       4                  n 

Q3. Write an O.O.P for finding the sum of 3 + 3 +3 +3+…. +3 
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