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1. Introduction  

C++ is a powerful general-purpose programming language. It can be used to 

develop operating systems, browsers, games, and so on. C++ supports different ways 

of programming like procedural, object-oriented, functional, and so on. This makes 

C++ powerful as well as flexible. 

2. Why we need programming? 

Programming is significant tool for applying ideas and solve big problems in 

accurate and fast way, the huge development in real life make the technology in 

responsibility to make our lives is easier. 

3. Advantages of C++ 

 Object-oriented: C++ is an object-oriented programming language. This 

means that the focus is on “objects” and manipulations around these 

objects.  

 Rich library support: Through C++ Standard Template Library (STL) 

many functions are available that help in quickly writing code. For 

instance, there are standard libraries for various containers like sets, maps, 

hash tables, etc. 

 Speed: C++ is the preferred choice when latency is a critical metric. The 

compilation, as well as the execution time of a C++ program, is much faster 

than most other general purpose programming languages. 

 Compiled: A C++ code has to be first compiled into low-level code and 

then executed, unlike interpreted programming languages where no 

compilation is needed. 

 Pointer Support: C++ also supports pointers which are widely used in 

programming and are often not available in several programming 

languages. 
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4. Object Oriented Programming feature in C++ 

OOP offers a new and powerful way to cope with complexity. Instead of viewing 

a program as a series of steps to be carried out, it views it as a group of objects that 

have certain properties and can take certain actions. This may sound obscure until 

you learn more about it, but it results in programs that are clearer, more reliable, and 

more easily maintained. 

5. Differences between C++ and OOP in C++ 

There are major differences between classical C++ (Procedural C++) and OOP 

in C++: 

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 

 

Tip: The "Don't Repeat Yourself" (DRY) principle is about reducing the repetition 

of code. You should extract out the codes that are common for the application, and 

place them at a single place and reuse them instead of repeating it. 

6. OOP Principles  

There are a few principle concepts that form the foundation of object-oriented 

programming − 

 Object 

This is the basic unit of object oriented programming. That is both data and 

function that operate on data are bundled as a unit called as object. 
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 Class 

When you define a class, you define a blueprint for an object. This doesn't 

actually define any data, but it does define what the class name means, that is, what 

an object of the class will consist of and what operations can be performed on such 

an object. 

 Abstraction 

Data abstraction refers to, providing only essential information to the outside 

world and hiding their background details, i.e., to represent the needed information 

in program without presenting the details. 

For example, a database system hides certain details of how data is stored and 

created and maintained. Similar way, C++ classes provides different methods to the 

outside world without giving internal detail about those methods and data. 

 Encapsulation 

Encapsulation is placing the data and the functions that work on that data in the 

same place. While working with procedural languages, it is not always clear which 

functions work on which variables but object-oriented programming provides you 

framework to place the data and the relevant functions together in the same object. 

 Inheritance 

One of the most useful aspects of object-oriented programming is code 

reusability. As the name suggests Inheritance is the process of forming a new class 

from an existing class that is from the existing class called as base class, new class 

is formed called as derived class. 

This is a very important concept of object-oriented programming since this 

feature helps to reduce the code size. 

 Polymorphism 

The ability to use an operator or function in different ways in other words giving 

different meaning or functions to the operators or functions is called polymorphism. 

That is a single function or an operator functioning in many ways different upon the 

usage is called polymorphism. 
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 Overloading 

The concept of overloading is also a branch of polymorphism. When the exiting 

operator or function is made to operate on new data type, it is said to be overloaded. 

Example of Procedural C++ 

#include <iostream> 

using namespace std; 

int main() 

{ 

    int firstNumber, secondNumber, sumOfTwoNumbers; 

    cout << "Enter two integers: "; 

    cin >> firstNumber >> secondNumber; 

    // sum of two numbers in stored in variable sumOfTwoNumbers 

    sumOfTwoNumbers = firstNumber + secondNumber; 

    // Prints sum  

    cout << firstNumber << " + " <<  secondNumber << " = " << 

sumOfTwoNumbers;      

    return 0; 

} 

The output will be: 

Enter two integers: 10                                                                                

5                                                                                                     

10 + 5 = 15 
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Example of OOP  

#include <iostream> 

using namespace std; 

class ADD { 

  int x, y; 

public: 

  void input() { 

    cout << "Input two integers:"; 

    cin >> x >> y; 

  } 

  void add() { 

    cout << "Result: " << x + y; 

  } 

}; 

int main() 

{ 

  ADD m; // Creating an object of the class 

   m.input(); 

   m.add(); 

   return 0; 

} 

The output will be: 

Input two integers:10                                                                                              

     5                                                                                                     

Result: 15 
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1. Introduction  

C++ provides many data structure forms like tree, stack, queue, lists and array. 

The main goal of using data structure is to organize the memory usage more 

effectively and thus reduce the usage of computer memory, make the storing, 

sorting and retrieving data from memory take less time. 

2. Array in C++ 

Arrays are used to store multiple items with same type in one variable using 

contiguous memory locations, sometimes a simple variable is not enough to hold 

all the data. For example if we want to store the marks for 100 students, without 

using arrays we must declare 100 variable to handle these marks but by using 

arrays we needs only one array with 100 elements to store all these marks. 

To declare an array we can use the following syntax:  

elementType arrayName[SIZE]; 

Where: 

 element-type can be any data type, and all elements in the array will 

have the same data type. 

 array-Name is the name of an array variable. (any name chosen by user) 

 [SIZE] represent the number of elements in array, this number must be 

a constant integer greater than zero. 

The following simple program illustrates how to define an array, initialize and 

print the elements: 

#include <iostream> 

using namespace std; 

int main() 

{ 

int arr[5]={10, 15, 20, 25, 30}; //creating and initializing array 

for (int i = 0; i < 5; i++) 

{ 
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cout<<arr[i]<<"\t"; //printing array 

} } 

The output will be: 

10      15      20      25      30 

The previous way to determine the number of elements is static way, in 

other word when we set the number of elements as 5 the program will save 5 

places in the memory for this array even there are only 3 elements, so to make 

the usage of the memory more efficient we can use the following method to 

define an array: 

#include <iostream> 

using namespace std; 

int main() 

{ 

int arr[ ]={10, 0, 20, 0, 30}; //creating and initializing array 

for (int i = 0; i < 5; i++) 

{ 

cout<<arr[i]<<"\t";  //printing array 

} 

} 

The output will be: 

10      0       20      0       30  

In this example, we did not determine the number of elements in the 

declaration, but the compiler puts the number from the actual elements in the 

array. This way is more flexible to change the number of elements and more 

efficient for dealing with the memory. 
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3. Types of arrays in C++  
3.1. Single Dimensional Array  

This type of array can be presented as the following figure to make it easy to 

understand 

 

 

The previous figure showing an array with name myList, the data of the 

elements is double and the number of elements are 10 (starting from 0 to. If we 

want to write a program to represent this array, this program will be: 

#include <iostream> 

using namespace std; 

int main() 

{ 

double myList[ ]={5.6,4.5,3.3,13.2,4.0,34.33,34.0,45.45,99.993,111.23}; 

//creating and initializing array 

for (int i = 0; i < 10; i++) 

{ 

cout<<myList[i]<<"\t";  //printing array 
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}} 

The following example will illustrate arrays with different data types, which 

is contains integer, float, char and string arrays: 

#include <iostream> 

#include <string> 

using namespace std; 

int main () 

{ 

int num [5] = {28, 4, 62, 49, 12541}; // array with int variables 

cout<<"Integer array: "; 

for (int n=0 ; n<5 ; ++n ) 

{ 

cout << num[n]<<"\t"; 

} 

cout <<"\n"; 

float digi[3]={7.6, 5.1, 86.4}; // array with float variables 

cout<<"Float array: "; 

for (int m=0 ; m<3 ; ++m ) 

{ 

cout <<digi[m]<<"\t"; 

} 

cout <<"\n"; 

char alpha[4]={'B', 'm', 'Y', 'e'}; // array with char variables 

cout<<"Character array: "; 

for (int i=0 ; i<4 ; ++i ) 

{ 
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cout <<alpha[i]<<"\t"; 

} 

cout <<"\n"; 

string name[3]={"John", "Ali", "Yasmin"}; // array with string variables 

cout<<"String array: "; 

for (int j=0 ; j<3 ; ++j ) 

{ 

cout <<name[j]<<"\t"; 

} 

return 0; 

} 

The output will be: 

Integer array: 28       4       62      49      12541                                                 

Float array: 7.6        5.1     86.4                                                                  

Character array: B      m       Y       e                                                             

String array: John      Ali     Yasmin 

 

Example: Write a C++ program to store names of three students with their marks 

and print each name with corresponding mark. 

#include <iostream> 

#include <string> 

using namespace std; 

int main () 

{ 

int marks [3] = {75, 90,85}; // array with int variables 

string name[3]={"Ahmed", "Muna", "Tuqa"}; // array with string variables 
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for (int j=0 ; j<3 ; ++j ) 

{ 

cout <<name[j]<<"\t"<<marks[j]<<endl; 

} 

return 0; 

} 

The output for previous example will be: 

Ahmed   75                                                                                            

Muna    90                                                                                            

Tuqa    85   

3.2. Multidimensional Array 

This type is more complex than single dimensional array because it has more 

than one row and column, let us see the following figure to understand this type 
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  Example1: 

 #include <iostream> 

using namespace std; 

int main() 

{ 

int test[3][3]; //declaration of 2D array 

test[0][0]=5; //initialization 

test[0][1]=10; 

test[0][2]=15; 

test[1][0]=20; 

test[1][1]=25; 

test[1][2]=30; 

test[2][0]=35; 

test[2][1]=40; 

test[2][2]=45; 

for(int i = 0; i < 3; ++i) // this loop for rows 

{ 

for(int j = 0; j < 3; ++j) //this loop for columns 

{ 

cout<< test[i][j]<<" "; 

} 

cout<<"\n"; //new line at each row 

} 

return 0; 

} 

The output will be: 

5 10 15                                                                                                   

20 25 30                                                                                                  

35 40 45 

Example 2:  

#include <iostream>  

using namespace std;  

int main()  

{  

int test[3][3]; //declaration and initialization  
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cout<<"Enter 9 elements:";  

for(int i = 0; i < 3; ++i)  

{  

for(int j = 0; j < 3; ++j)  

{  

cin>> test[i][j];  

}  

}  

for(int i = 0; i < 3; ++i)  

{  

for(int j = 0; j < 3; ++j)  

{  

cout<< test[i][j]<<" ";  

}  

cout<<"\n"; //new line at each row  

}  

return 0;  

} 

The output will be: 

Enter 9 elements:1                                                                                          

2                                                                                                           

3                                                                                                           

4                                                                                                           

5                                                                                                           

6                                                                                                           

7                                                                                                           

8                                                                                                           

9                                                                                                           

1 2 3                                                                                                       

4 5 6                                                                                                       

7 8 9 

 

3.3. Accessing an elements of array 

The meaning of accessing is printing or modifying a specific element of an 

array. Array index starts with 0, which means the first array element is at index 

0, second is at index 1 and so on. We can use this information to display the array 

elements. 
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We will explore two examples to understand accessing an element of the 

array, one for single dimensional array while the other for multidimensional 

array. 

C++ example illustrates printing and changing element in single dimensional 

array 

#include <iostream> 

using namespace std; 

int main(){ 

int arr[5] = {10, 20, 30, 40, 50}; 

cout<<arr[2]<<endl; // printing the third element 

arr[3]=60; // changing the value of the fourth element 

for (int i=0;i<5;i++) // printing the array after changing the value 

{ 

cout<<arr[i]<<"\t"; 

} 

return 0; 

} 

The output will be: 

30 

10 20 30 60 50 

The following example will presents the same idea of the previous example but 

applying on multidimensional array: 

#include <iostream>  

using namespace std;  

int main()  

{  

int test[2][2]; //declaration and initialization  
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test[0][0]=10; //initialization  

test[0][1]=20;  

test[1][0]=30;  

test[1][1]=40;  

cout<<test[1][1]<<endl; //accessing the last element in the array  

test[0][1]=100; //changing the second element in the array  

for(int i = 0; i < 2; ++i)  

{  

for(int j = 0; j < 2; ++j)  

{  

cout<< test[i][j]<<" ";  

}  

cout<<"\n"; //new line at each row  

}  

return 0;  

}  

 

 

The output will be:  

40  

10 100  

30 40 
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1. Pointers  

A pointer is a variable whose value is the address of another variable. Like 

any variable or constant, you must declare a pointer before you can work with 

it. The general form of a pointer variable declaration is: 

type *var-name; 

 type is the pointer's base type.  

 var-name is the name of the pointer variable.  

 The asterisk (*) you used to declare a pointer is the same asterisk that 

you use for multiplication.  

The following are the valid pointer declaration  

int *ip; // pointer to an integer  

double *dp; // pointer to a double  

float *fp; // pointer to a float  

char *ch // pointer to character  

Note: The actual data type of the value of all pointers, whether integer, float, 

character, or otherwise, is the same, a long hexadecimal number that represents a 

memory address. The only difference between pointers of different data types is the 

data type of the variable or constant that the pointer points to.  

1.1. How can we use pointers?  

a) We define a pointer variable.  

b) Assign the address of a variable to a pointer.  

c) Finally access the value at the address available in the pointer 

variable. 

After declaration the pointer, we should assign this pointer to an address of a 

variable. This step is done as follow: 

ip=&x; //x is integer variable 

dp=&y; //y is double variable 

fb=&z; // z is float variable  

ch=&s; // s is character variable 
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The following program illustrate the simplest method of using and dealing 

with Pointers: 

#include <iostream> 

using namespace std; 

int main () { 

int var = 50; // actual variable declaration. 

int *ip; // pointer variable 

ip = &var; // assign address of var in pointer variable 

cout << "Value of var variable: "<< var << endl; 

cout << "Address stored in ip variable: "<< ip << endl; 

cout << "Value of *ip variable: "<< *ip << endl; 

return 0; 

} 

The output will be: 

Value of var variable: 50                                                                                 

Address stored in ip variable: 0x6ffe04                                                             

Value of *ip variable: 50 

 

Example 3: Write a C++ program to swap two numbers without using 3rd variable 

by using Pointers. 

#include <iostream> 

using namespace std; 

int main() 

{ 

int a,b,*p1,*p2; //we can write (int a=20,b=10,*p1=&a,*p2=&b;) 

p1=&a, p2=&b; 
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cout<<"Enter Two Integers: "; 

cin>>a>>b; //enter the numbers for swapping 

cout<<"Before swap: *p1="<<*p1<<" *p2="<<*p2<<endl; 

*p1=*p1+*p2; 

*p2=*p1-*p2; 

*p1=*p1-*p2; 

cout<<"After swap: *p1="<<*p1<<" *p2= "<<*p2<<endl; 

return 0; 

} 

The output will be: 

Enter Two Integers: 100 

50 

Before swap: *p1=100 *p2=50 

After swap: *p1=50 *p2= 100 

 

1.2. Pointer to Array 

In the previous lecture we had explained the concepts of arrays in C++, there 

is an interesting connection between Arrays and Pointers. The following examples 

will presents how can we deal with arrays using Pointers. 

Example1: write a C++ program to store five integers and then print them. 

//This program deal with arrays in traditional way (without using pointers) 

#include <iostream> 

using namespace std; 

int main() 

{  

int intarray[5] = { 31, 54, 77, 52, 93 }; 
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for(int j=0; j<5; j++) //for each element 

cout << intarray[j] <<"\t"; //print value 

return 0;  

} 

 

Example 2: Write a C++ program to store five integers then print it using Pointers. 

#include <iostream> 

using namespace std; 

int main() 

{  

int intarray[5] = { 31, 54, 77, 52, 93 }; 

cout<<*intarray<<endl; //print the first element only 

cout<<"Array elements are: "; 

for(int j=0; j<5; j++) //for each element. 

cout << *(intarray+j) << endl; //print value 

return 0;  

} 

2. References 

A reference variable is a nickname for another variable. Once a reference is 

initialized with a variable, the content of the variable can be accessed by either 

the variable name or by its reference. 

To make the concept of reference more clearly let us look at this example: 

#include <iostream> 

using namespace std; 

int main() 

{ 
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int x=25; // variable initialization 

int &a=x; // creating a reference variable 

cout<<"Access by reference: "<< a << endl; 

cout<<"Access by variable name: "<<x; 

return 0; 

} 

The output will be: 

Access by reference: 25  

Access by variable name: 25 

Note: A pointer is a variable that contains the address of another variable. While a 

reference is a second label for existing variable. 

It is important to understand that any change on the variable will change the 

reference and vice versa. The following example illustrates how we can change the 

value of a variable: 

#include<iostream> 

using namespace std; 

int main() 

{ 

int x = 100; 

int& a = x; // a is a reference to x 

cout << "Variable before changing: "<< x << endl; 

a = 50; // changing the value by reference 

cout << "After changing the reference: " << x << endl ; 

x = 80; //changing the value by value 

cout << "After changing the variable: " << a << endl ; 

return 0; } 
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The output will be: 

Variable before changing: 100  

After changing the reference: 50 

After changing the variable: 80 

 

Example 4: Write a C++ program to swap two numbers by using reference without 

using third variable. 

 #include <iostream> 

using namespace std; 

 int main() 

 { 

 int num1 ,num2;  // Declare and initialize variables 

 int& n1 =num1, & n2=num2; //assign references for each variable 

cout<<"Enter two Integers: "; 

cin>>num1>>num2; //enter the numbers for swapping 

cout << "Before swapping: num1 is " << num1 << " and num2 is " << num2 << 

endl; 

n1=n1+n2; 

n2=n1-n2; 

n1=n1-n2; 

cout << "After swapping: num1 is " << num1 << " and num2 is " << num2 << 

endl; 

return 0; 

} 

The output will be: 

Enter two Integers: 100 

50 

Before swapping: num1 is 100 and num2 is 50 

After swapping: num1 is 50 and num2 is 100 



 

FUNCTIONS (1) IN C++ 
Second Stage 

Lecture Five 

 
  

Assist. Lect. Mostafa Satea Alhamdany 

Alsawfa University College 



Second Stage  Lecture Five 

 

1 Asst. Lec. Mostafaa Satea Alhamdany 

 Asst. Lec. Mostafaa Satea Alhamd 

1. Function  

A function is a collection or group of statements or instructions put together to 

perform an operation which only runs when it is called from some other point of the 

program. There are many reasons to use functions in programming: 

 The programs without functions are difficult to understand. 

 The functions can clearly define the purpose of the program. 

 Reduce the size of the program. 

 The functions code is stored in only one place in memory, even though it 

may be executed as many times as a user needs. 

There are general form to define a function in C++ programming: 

return type function name ( parameter1, parameter2, ...) 

{ 

Function body which is statement(s) 

} 

Where:  

 Type: is the type of data returned by the function (int, float, char, void, etc.).  

 Name: is the name by which it will be possible to call the function.  

 Parameters: the number of parameters is detected by the actual task of the 

function.  

Example1: Suppose that you need to find the sum of integers from 1 to 10, from 20 

to 37, and from 35 to 49, respectively. You may write the code as follows: 

#include <iostream> 

using namespace std; 

int main() 

{ 

int sum = 0; 

for (int i = 1; i <= 10; i++) 

sum += i; 

cout << "Sum from 1 to 10 is " << sum << endl; 

sum = 0; 

for (int i = 20; i <= 37; i++) 

sum += i; 
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cout << "Sum from 20 to 37 is " << sum << endl; 

sum = 0; 

for (int i = 35; i <= 49; i++) 

sum += i; 

cout << "Sum from 35 to 49 is " << sum << endl; 

return 0; 

} 

The output for this program will be: 

Sum from 1 to 10 is 55                                                                                    

Sum from 20 to 37 is 513                                                                                  

Sum from 35 to 49 is 630 

 

If we want to use function features to find the result of the previous example, the 

code will be: 

#include <iostream> 

using namespace std; 

int sum(int x, int y) 

{ 

int sum = 0; 

for (int i = x; i <= y; i++) 

sum += i; 

return sum; 

} 

int main() 

{ 

cout << "Sum from 1 to 10 is " << sum(1, 10) << endl; 

cout << "Sum from 20 to 37 is " << sum(20, 37) << endl; 

cout << "Sum from 35 to 49 is " << sum(35, 49) << endl; 

return 0; 

} 
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2. Calling a Function 

To use a function, you have to call it. There are two ways to call a function: 

2.1. Call by Value  

In this method the values of the actual parameters (appearing in the function call) 

are copied into the formal parameters (appearing in the function definition). The 

function creates its own copy of argument values and operates on them. 

2.2. Call by Reference 

In call by reference method, a reference to the actual arguments(s) in the calling 

program is passed (only variables). So the called function does not create its own 

copy of original value(s) but works with the original value(s) with different name. 

Any change in the original data in the called function gets reflected back to the 

calling function. It is useful when you want to change the original variables in the 

calling function by the called function. 

Example 2: write a C++ program to find the maximum number between two 

numbers by using function concept. 

//This program illustrates calling a function by Value 

#include <iostream> 

using namespace std; 

// Return the max between two numbers 

int max(int num1, int num2) 

{ 

int result; 

if (num1 > num2) 

result = num1; 

else 

result = num2; 

return result; 

} 
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int main() 

{ 

int i = 5; 

int j = 2; 

int k = max(i, j); 

cout << "The maximum between " << i << " and " << j << " is " << k << endl; 

return 0; 

} 

The output for this program will be: 

The maximum between 5 and 2 is 5 

Example 3: write a C++ program to swap two numbers by using functions concepts. 

//This program illustrates calling a function by References 

#include <iostream> 

using namespace std; 

// function declaration 

void swap(int &x, int &y) { 

   int temp; 

   temp = x; // save the value at address x // 

   x = y;    // put y into x // 

   y = temp; // put x into y // 

   return; 

} 

int main () 

 { 
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   int a = 50; 

   int b = 100; 

  

   cout << "Before swap, value of a :" << a << endl; 

   cout << "Before swap, value of b :" << b << endl; 

   // calling a function to swap the values using variable reference.// 

   swap(a, b); 

   cout << "After swap, value of a :" << a << endl; 

   cout << "After swap, value of b :" << b << endl; 

    return 0; 

} 

The output for this program will be: 

Before swap, value of a :50                                                                               

Before swap, value of b :100                                                                              

After swap, value of a :100                                                                               

After swap, value of b :50 
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1. Methods of Calling A Function  

#include <iostream> 

using namespace std; 

int subtraction (int a, int b) 

{ 

int r; 

r=a-b; 

return r; 

} 

int main () 

{ 

int x=10, y=6, z; 

z = subtraction (7,2); 

cout << "The first result is = " << z << '\n'; 

cout << "The second result is =" << subtraction (8,2) << '\n'; 

cout << "The third result is =" << subtraction (x,y) << '\n'; 

z= 2 * subtraction (x,y); 

cout << "The fourth result is =" << z << '\n'; 

} 

The output will be: 

The first result is = 5                                                                                   

The second result is =6                                                                                   

The third result is =4                                                                                    

The fourth result is =8 

 

2. Types of Functions 

Depending on whether a function is predefined or created by programmer; 

there are two types of function:  

 

2.1. Library Function: Library functions are the built-in function in C++ 

programming. Programmer can use library function by invoking function 

directly; they don't need to write it themselves. 

  

2.2. User-defined Function: C++ allows programmer to define their own 

function. A user-defined function groups code to perform a specific task and 

that group of code is given a name (identifier).  
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Example: // C++ program showing the work of Library function to find 

square root of any number 

#include <iostream> // I/O header 

#include <cmath> // Mathematics header 

using namespace std; 

int main( ) 

{ 

double number, squareRoot; 

cout << "Enter a number: "; 

cin >> number; 

// sqrt( ) is a library function to calculate square root 

squareRoot = sqrt(number); 

cout << "Square root of " << number << " = " << squareRoot; 

return 0; 

} 

The output will be: 

Enter a number: 25                                                                                        

Square root of 25 = 5 

 

Example: //C++ program showing the work of user-defined function 

#include <iostream> 

using namespace std; 

int add(int a, int b) // user defined function to add two numbers 

{ 

int add; 

add = a + b; 

// Return statement 

return add; 

} 

int main() 

{ 

int num1, num2, sum; 

cout<<"Enters two numbers to add: "; 

cin >> num1 >> num2; 

sum = add(num1, num2); // Function call 

cout << "Sum = " << sum; 

return 0; } 
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The output will be: 

Enters two numbers to add: 7                                                                              

8                                                                                                         

Sum = 15 

 

3. Void Function 

For many reasons we do not need a function to return any value, moreover, 

we do not need it to receive any parameters, such as showing a message on 

the screen. To achieve this target void type as a declaration of the function. 

Take a look at the following example: 

 

#include <iostream> // void function example 

using namespace std; 

void show ( ) 

{ 

cout << "I'm a void function!"; 

} 

int main ( ) 

{ 

show ( ); 

return 0;     

} 

The output will be: 

 

I'm a void function! 

 

4. Function Prototype 

In C++, the code of function declaration should be before the function call. 

However, if we want to define a function after the function call, we need to 

use the function prototype. For example: 

 

// using function definition after main() function 

// function prototype is declared before main() 

#include <iostream> 

using namespace std; 

// function prototype 

int add(int, int); 
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int main()  

{ 

    int sum,x,y; 

    cout<<"Enter Two Integers: "; 

    cin>>x>>y; 

    // calling the function and storing 

    // the returned value in sum 

    sum = add(x, y); 

    cout << x <<" + " << y << " = " << sum << endl; 

    return 0; 

} 

// function definition 

int add(int a, int b) 

 { 

    return (a + b); 

} 

The output will be: 

Enter Two Integers: 5                                                                                     

7                                                                                                         

5 + 7 = 12 

 

5. Recursive Function  

Recursion is the property that functions have to be called by themselves. It is 

useful for some tasks, such as sorting elements, or calculating the factorial of 

numbers. For example, in order to obtain the factorial of a number (n!) the 

mathematical formula would be: 

 

n! = n * (n-1) * (n-2) * (n-3) ... * 1  

More concretely, 5! (Factorial of 5) would be:  

5! = 5 * 4 * 3 * 2 * 1 = 120 

 

#include <iostream> 

using namespace std; 

int factorial(int n) //Factorial function 

{ 

      if (n <= 1) 

        return 1; 
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   else  

       return n*factorial(n-1); 

} 

int main() 

{ 

   int num; 

   cout<<"Enter a number: "; 

   cin>>num; 

   cout<<"Factorial of entered number: "<<factorial(num); 

   return 0; 

} 

 

Enter a number: 7                                                                                         

Factorial of entered number: 5040 

 

6. Default values for parameters 

In C++, functions can also have optional parameters, for which no arguments 

are required in the call, in such a way that, for example, a function with three 

parameters may be called with only two. For this, the function shall include a 

default value for its last parameter, which is used by the function when called 

with fewer arguments. For example: 

 

// C++ program to find the division result by using default values in 

functions 

#include <iostream> 

using namespace std; 

float divide (float a, float b=5.0) // 5.0 is default value for b variable 

{ 

float r; 

r=a/b; 

return (r); 

} 

int main ( ) 

{ 

cout << divide (12) << endl; // this call contain one parameter so the divide 

function will use the default value for another parameters 

cout << divide (28,6) << endl; // this is regular call for function 
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return 0; 

} 

 

The output will be: 

2.4                                                                                                       

4.66667 

 

7. Arguments passed by reference 

In call by reference the actual value that is passed as argument is changed after 

performing some operation on it. When call by reference is used, it creates a copy 

of the reference of that variable into the stack section in memory. Is uses a 

reference to get the value. So when the value is changed using the reference it 

changes the value of the actual variable. 

#include<iostream> 

using namespace std; 

int addOne(int &ref) 

{ 

    ref = ref + 1; 

    return ref; 

 

int main() 

{ 

    int value = 5; 

     cout << "value = " << value << endl; 

     addOne(value); 

    cout << "value = " << value << endl; 

    return 0; 

} 

 



Second Stage  Lecture Six 

 

7 Asst. Lec. Mostafaa Satea Alhamdany 

 Asst. Lec. Mostafaa Satea Alhamd 

The output will be: 

value = 5                                                                                                 

value = 6 

 Where to use Call by reference? 

 The call by reference is mainly used when we want to change the value 

of the passed argument into the invoker function. 

 One function can return only one value. When we need more than one 

value from a function, we can pass them as an output argument in this 

manner. 
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1. Objects and classes 

A class is used to specify the form of an object and it combines data 

representation and methods for manipulating that data into one package. The 

data and functions within a class are called members of the class. 

 

An object is a basic unit of OOP. It has unique name. An object 

represents a particular instance of a class. We can create more than one objects 

of a class. 

 

A class definition starts with the keyword class followed by the class 

name and the class body, enclosed by a pair of curly braces. 

 

class Student     

 {     

     public:   

     int id;  //field or data member      

     float salary; //field or data member   

     string name;//field or data member     

 }     

 

To use the data and access functions defined in the class, you need to create 

objects. The syntax to define object in C++ as follow: 

 

className objectVariableName; 

 

The following table will illustrate the meaning of classes and objects  

 

Class : fruit Objects: Orange, Banana , Apple, etc. 

Class : cars Objects: BMW, Kia, Toyota, etc. 

Class : student Objects: Can be any one of you 
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Example: C++ Program to illustrate the working of objects and class in C++ 

Programming 

#include <iostream> 

using namespace std; 

// create a class 

class Room { 

   public: 

    double length; 

    double width; 

    double height; 

    double Area() { 

        return length * width; 

    } 

    double Volume() { 

        return length * width * height; 

    } 

}; 

int main() { 

    // create object of Room class 

    Room room1; 

    // assign values to data members 

    cin>> room1.length; // = 42.5; 

    cin>>room1.width; // = 30.8; 

    cin>>room1.height; // = 19.2; 

    // calculate and display the area and volume of the room 

    cout << "Area of Room =  " << room1.Area() << endl; 

    cout << "Volume of Room =  " << room1.Volume() << endl; 

    return 0; 

} 

The output will be: 

12                                                                                                       

6                                                                                                        

3                                                                                                        

Area of Room =  72                                                                                       

Volume of Room =  216 
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Example: C++ program to create an object for saving the basic information of a 

student 

#include <iostream>   

using namespace std;   

class Student {   

   public:   

      int id; //data member (also instance variable)       

      string name; //data member(also instance variable)  

    void getdata() 

    { 

        cin>>id; 

        cin>>name; 

    } 

    void show() 

    { 

        cout<<name<<"\t"<<id; 

    } 

};   

int main( ) {   

    Student s1; //creating an object of Student    

    s1.getdata(); //calling the function through the object 

    s1.show();   //calling the function through the object 

    return 0;   

} 

 

The output will be: 

870                                                                                                       

Ahmed                                                                                                     

Ahmed   870 
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Example: Write a C++ program to store and display employee’s information using 

OOP concept, the information consist of (ID, Name and Salary). 

#include <iostream>   

using namespace std;   

class Employee {   

   public:   

       int id;  //data member (also instance variable)       

       string name;  //data member(also instance variable)   

       int salary;  //data member(also instance variable) 

       void insert(int i, string n, int s)    // method or function 

        {     

            id = i;     

            name = n;     

            salary = s;   

        }     

       void display()    // method or function 

        {     

            cout<<id<<"\t"<<name<<"\t"<<salary<<endl;     

        }     

};   

int main( ) {   

    Employee e1; //creating an object of Employee    

    Employee e2; //creating another object of Employee   

    e1.insert(85, "Ahmed",10000);     

    e2.insert(91, "Ali", 7500);   

    e1.display();     

    e2.display();     

    return 0;   

}   

The output: 

85      Ahmed   10000                                                                                     

91      Ali     7500 
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Example: C++ program to create a class of student and using multiple object for 

this class 

 

#include <iostream> 

using namespace std; 

// class definition "student" is a class 

class Student { 

public: // Access specifier 

    int ID; 

    string stdName; 

    float mark; 

}; 

int main() 

{ 

    // multiple object creation 

    Student std1, std2; 

 

    // Accessing attributes and setting the values 

    std1.ID = 101; 

    std1.stdName = "Ahmed"; 

    std1.mark = 85.5; 

 

    std2.ID = 102; 

    std2.stdName = "Ali"; 

    std2.mark = 70; 

 

    // Printing the values 

    cout << "student 1..." << "\n"; 

    cout << "Student's ID: " << std1.ID << "\n"; 

    cout << "Student's Name: " << std1.stdName << "\n"; 

    cout << "Student's Mark: " << std1.mark << "\n"; 

    cout << "student 2..."<< "\n"; 

    cout << "Student's Id: " << std2.ID << "\n"; 

    cout << "Student's Name: " << std2.stdName << "\n"; 

    cout << "Student's Mark: " << std2.mark << "\n"; 

 

    return 0; 

} 
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/* C++ program to create multiple objects of a class */ 

 

#include <iostream> 

using namespace std; 

 

// class definition "student" is a class 

class Student { 

public: // Access specifier 

    int ID; 

    string stdName; 

    float mark; 

     

    void printing() 

    { 

     cout << "Student's ID: " << ID << "\n"; 

    cout << "Student's Name: " << stdName << "\n"; 

    cout << "Student's Mark: " << mark << "\n";    

    } 

}; 

 

int main() 

{ 

    // multiple object creation 

    Student std1, std2; 

 

    // Accessing attributes and setting the values 

    std1.ID = 101; 

    std1.stdName = "Ahmed"; 

    std1.mark = 85.5; 

 

    std2.ID = 102; 

    std2.stdName = "Ali"; 

    std2.mark = 70; 

 

    std1.printing(); 

    std2.printing(); 

    return 0; 

} 
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#include <iostream> 

using namespace std; 

 

// class definition "student" is a class 

class Student { 

public: // Access specifier 

    int ID; 

    string stdName; 

    float mark; 

     

    void getdata() 

    { 

        cout<<"Enter Stuent's ID: "; 

        cin>>ID; 

         cout<<"Enter Student's Name: "; 

        cin>>stdName; 

         cout<<"Enter Student's Mark: "; 

        cin>>mark; 

    } 

    void printing() 

    { 

     cout << "Student's ID: " << ID << "\n"; 

    cout << "Student's Name: " << stdName << "\n"; 

    cout << "Student's Mark: " << mark << "\n";    

    } 

}; 

 

int main() 

{ 

    // multiple object creation 

    Student std1, std2; 

 

    // Accessing attributes and setting the values 

    std1.getdata(); 

    std2.getdata(); 

    std1.printing(); 

    std2.printing(); 

    return 0; 

} 
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Example 1: Write C++ program to find the factorial of any number by using OOP 

concept. 

 

#include <iostream> 

using namespace std; 

class A  

{ 

    public: 

    int n,r; 

    void getdata() 

    { 

       cout<<"Enter your number: "; 

        cin>>n;  

    } 

    int factorial(int n) 

    { 

       if (n <= 1) 

        r=1; 

        else 

         r=n*factorial(n-1); 

        return r; 

    } 

    void dispaly() 

    { 

     cout<<"The factorial of "<<n<< " is " << factorial(n); 

    } 

}; 

int main() 

{ 

    A a; 

    a.getdata(); 

    a.dispaly();     

    return 0; 

} 

The output will be: 

 

Enter your number: 5                                                                                      

The factorial of 5 is 120 
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Example 2: Write C++ program to find the four basic arithmetic operation by using 

OOP concept. 

Hint ( + , - , * , / ) 

#include <iostream> 

using namespace std; 

class Operation 

{ 

public: 

  int x, y, r; 

  float s; 

  void getdata () 

  { 

    cout << "Enter first number: "; 

    cin >> x; 

    cout << "Enter second number: "; 

    cin >> y; 

  } 

  int add (int x, int y) 

  { 

       

    r = x + y; 

    return r; 

  } 

    int sub (int x, int y) 

    { 

       r=x-y; 

        return r; 

    } 

    int mul (int x, int y) 

    { 

       r=x*y; 

        return r; 

    } 

    float divi ( float x, float y) 

    { 

       s=x/y; 

        return s; 

    } 

}; 
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int main () 

{ 

  Operation a; 

  a.getdata (); 

  cout<<"The addition of "<<a.x<< " and "<< a.y<< " is "<< a.add(a.x,a.y)<<endl; 

  cout<<"The subtraction of "<<a.x<< " and "<< a.y<< " is 

"<<a.sub(a.x,a.y)<<endl; 

  cout<<"The multiplication of "<<a.x<< " and "<< a.y<< " is 

"<<a.mul(a.x,a.y)<<endl; 

  cout<<"The division of "<<a.x<< " and "<< a.y<< " is "<<a.divi(a.x,a.y)<<endl; 

  return 0; 

} 

 

The output will be: 

Enter first number: 10                                                                                      

Enter second number: 5                                                                                      

The addition of 10 and 5 is 15                                                                              

The subtraction of 10 and 5 is 5                                                                            

The multiplication of 10 and 5 is 50                                                                        

The division of 10 and 5 is 2 

 

The previous example used the call from the main function, if we want to 

make this program more efficient we will make the print statement inside each 

function. The following example is the same example but we will make it has better 

performance. 
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#include <iostream> 

using namespace std; 

class Operation 

{ 

public: 

  int x, y, r; 

  float s; 

  void getdata () 

  { 

    cout << "Enter first number: "; 

    cin >> x; 

    cout << "Enter second number: "; 

    cin >> y; 

  } 

  int add (int x, int y) 

  { 

       

    r = x + y; 

     cout<<"The addition of "<<x<< " and "<< y<< " is "<< r <<endl; 

  } 

    int sub (int x, int y) 

    { 

       r=x-y; 

        cout<<"The subtraction of "<<x<< " and "<< y<< " is "<<r<<endl; 

    } 

    int mul (int x, int y) 

    { 

       r=x*y; 

        cout<<"The multiplication of "<<x<< " and "<< y<< " is "<<r<<endl; 

    } 

    float divi (float x, float y) 

    { 

       s=x/y; 

       cout<<"The division of "<<x<< " and "<< y<< " is "<<s<<endl; 

    } 

}; 

 

int main () 

{ 

  Operation a; 
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  a.getdata (); 

  a.add(a.x,a.y); 

 a.sub(a.x,a.y); 

 a.mul(a.x,a.y); 

 a.divi(a.x,a.y); 

  return 0; 

} 

The output will be: 

Enter first number: 12                                                                                      

Enter second number: 5                                                                                      

The addition of 12 and 5 is 17                                                                              

The subtraction of 12 and 5 is 7                                                                            

The multiplication of 12 and 5 is 60                                                                        

The division of 12 and 5 is 2.4    


