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PRE-REQUISTICS: C Program 

C - Program Structure 

Before we study the basic building blocks of the C programming language, let us look at a 

simple example of C program structure. 

A C program basically consists of the following parts − 

• Preprocessor Commands 

• Functions 

• Variables 

• Statements & Expressions 

• Comments 

Let us look at a simple code that would print the words  

"Hello World" −  

Let us look at a simple code that would print the words  

"Hello World" −  

 

 

 

 
C - Basic Syntax 

• Tokens in C 

A C program consists of various tokens and a token is either a keyword, an identifier, a constant, a string 

literal, or a symbol. For example, the following C statement consists of five tokens − 

 

 

#include <stdio.h>  

int main()  

{ /* my first program in C */  

printf("Hello, World! \n"); 

return 0;  

}  



 

 

 

 

 
 Semicolons 

In a C program, the semicolon is a statement terminator. That is, each individual statement must be ended 

with a semicolon. Given below are two different statements − 

 

 

• Comments 

Comments are like helping text in your C program and they are ignored by the compiler. They start with /* 

and terminate with the characters */ as shown below − 

 

 

• Identifiers: 

• A C identifier is a name used to identify a variable, function, or any other user-defined item. 

• An identifier starts with a letter A to Z, a to z, or an underscore '_' followed by zero or more letters, 

underscores, and digits (0 to 9). 

• C does not allow punctuation characters such as @, $, and % within identifiers.  

• C is a case-sensitive programming language. (Thus, Manpower and manpower are two different 

identifiers in C.)  

Here are some examples of acceptable identifiers − 

 

 
 

printf("Hello, World! 

\n"); 

The individual tokens are − 

printf  

(  

"Hello, World! \n"  

)  

;  

printf("Hello, World! \n");  

return 0;  

/* my first program in C */  

mohd zara abc move_name a_123 

myname50 _temp j a23b9 retVal  



• Keywords of C / C++ 

The following list shows the reserved words in C. These reserved words may not be used as constants or 

variables or any other identifier names. 

asm double new switch 

auto else operator template 

break enum private this 

case extern public throw 

catch float protected try 

char for register typedef 

class friend return union 

const goto short unsigned 

continue if signed virtual 

default inline sizeof void 

delete int static volatile 

do long struct while 

Note: All highlighted keywords are included into C++. 

Added by ANSI C++: 

bool   export   reinterpret_cast  typename 

const_cast  false   static_cast   using 

dynamic_cast  mutable  true    wchar_t 

explicit  namespaces  typeid  

 



C / C++ - Data Types: 

Data types in c refer to an extensive system used for declaring variables or functions of different types. The 

type of a variable determines how much space it occupies in storage and how the bit pattern stored is 

interpreted. 

The types in C can be classified as follows – 

 

 

 

 

 

 

 

 

 

 



C / C++ - Data Types 

 

 

 

 

 

 

 
 

Constants in C:  

Constant is a any value that cannot be changed during program execution.  

 

 

 

 

 

Examples: 
int a =  5; 

float pia = 3.14; 

char ch = ‘c’; 

char str = “name”; 



Variables in C:  

Variable is a data name which is used to store some data value or symbolic names for storing program 

computations and results. The value of the variable can be change during the execution. The rule for naming 

the variables is same as the naming identifier. Before used in the program it must be declared. Declaration 

of variables specify its name, data types and range of the value that variables can store depends upon its data 

types. 

 

 
 

 

Expressions: 

An expression is a combination of variables, constants, operators and function call. It can be arithmetic, 

logical and relational  

For example:- 

 

 
 

Operator in C / C++: 

This is a symbol use to perform some operation on variables, operands or with the constant. Some operator 

required 2 operand to perform operation or Some required single operation.  

Types of Operator: 

1. Arithmetic Operator 

2. Assignment Operator 

3. Increment and Decrement 

4. Relational Operator 

5. Logical Operator 

6. Conditional Operator 

7. Bitwise Operator 

Syntax: 
int a; Interger Variable 

char c; Character Variable 

float f; Real Variable 

int z= x+y   // arithmetic expression 

a>b    //relational 
a==b    // logical 
func(a, b)   // function call 



Arithmetic Operators 

There are following arithmetic operators supported by C++ language − 

Assume variable A holds 10 and variable B holds 20, then − 

Operator Description Example 

+ Adds two operands A + B will give 30 

- Subtracts second operand from the 
first 

A - B will give -10 

* Multiplies both operands A * B will give 200 

/ Divides numerator by de-numerator B / A will give 2 

% Modulus Operator and remainder of 
after an integer division 

B % A will give 0 

++ Increment operator, increases integer 
value by one 

A++ will give 11 

-- Decrement operator, decreases 
integer value by one 

A-- will give 9 

 

Example: 

#include <iostream> 

using namespace std; 

  

main() { 

   int a = 21; 

   int b = 10; 

   int c ; 

  

   c = a + b; 

   cout << "Line 1 - Value of c is :" << c << endl ; 

    

   c = a - b; 

   cout << "Line 2 - Value of c is  :" << c << endl  

   ; 

   c = a * b; 

https://www.tutorialspoint.com/cplusplus/cpp_increment_decrement_operators.htm
https://www.tutorialspoint.com/cplusplus/cpp_increment_decrement_operators.htm


   cout << "Line 3 - Value of c is :" << c << endl ; 

    

   c = a / b; 

   cout << "Line 4 - Value of c is  :" << c << endl ; 

    

   c = a % b; 

   cout << "Line 5 - Value of c is  :" << c << endl ; 

    

   c = a++;  

   cout << "Line 6 - Value of c is :" << c << endl ; 

    

   c = a--;  

   cout << "Line 7 - Value of c is  :" << c << endl ; 

    

   return 0; 

} 

Relational Operators 

There are following relational operators supported by C++ language 

Assume variable A holds 10 and variable B holds 20, then − 

Operator Description Example 

== Checks if the values of two operands 
are equal or not, if yes then condition 
becomes true. 

(A == B) is not true. 

!= Checks if the values of two operands 
are equal or not, if values are not 
equal then condition becomes true. 

(A != B) is true. 

> Checks if the value of left operand is 
greater than the value of right 
operand, if yes then condition 
becomes true. 

(A > B) is not true. 

< Checks if the value of left operand is 
less than the value of right operand, if 
yes then condition becomes true. 

(A < B) is true. 

>= Checks if the value of left operand is 
greater than or equal to the value of 
right operand, if yes then condition 
becomes true. 

(A >= B) is not true. 



<= Checks if the value of left operand is 
less than or equal to the value of right 
operand, if yes then condition 
becomes true. 

(A <= B) is true. 

 

Examples: 

#include <iostream> 

using namespace std; 

 

main() { 

   int a = 21; 

   int b = 10; 

   int c ; 

 

   if( a == b ) { 

      cout << "Line 1 - a is equal to b" << endl ; 

   } else { 

      cout << "Line 1 - a is not equal to b" << endl ; 

   } 

    

   if( a < b ) { 

      cout << "Line 2 - a is less than b" << endl ; 

   } else { 

      cout << "Line 2 - a is not less than b" << endl ; 

   } 

    

   if( a > b ) { 

      cout << "Line 3 - a is greater than b" << endl ; 

   } else { 

      cout << "Line 3 - a is not greater than b" << endl ; 

   } 

    

   /* Let's change the values of a and b */ 

   a = 5; 

   b = 20; 

   if( a <= b ) { 

      cout << "Line 4 - a is either less than \ or equal to  b" << endl ; 

   } 

    

   if( b >= a ) { 

      cout << "Line 5 - b is either greater than \ or equal to b" << endl ; 

   } 

    

   return 0; 

} 

 

 



Logical Operators 

There are following logical operators supported by C++ language. 

Assume variable A holds 1 and variable B holds 0, then − 

Operator Description Example 

&& Called Logical AND operator. If both 
the operands are non-zero, then 
condition becomes true. 

(A && B) is false. 

|| Called Logical OR Operator. If any of 
the two operands is non-zero, then 
condition becomes true. 

(A || B) is true. 

! Called Logical NOT Operator. Use to 
reverses the logical state of its 
operand. If a condition is true, then 
Logical NOT operator will make false. 

!(A && B) is true. 

 

Examples: 

Live Demo  

#include <iostream> 

using namespace std; 

 

main() { 

   int a = 5; 

   int b = 20; 

   int c ; 

 

   if(a && b) { 

      cout << "Line 1 - Condition is true"<< endl ; 

   } 

    

   if(a || b) { 

      cout << "Line 2 - Condition is true"<< endl ; 

   } 

    

   /* Let's change the values of  a and b */ 

   a = 0; 

   b = 10; 

    

   if(a && b) { 

      cout << "Line 3 - Condition is true"<< endl ; 

   } else { 

      cout << "Line 4 - Condition is not true"<< endl ; 

http://tpcg.io/waN2AE


   } 

    

   if(!(a && b)) { 

      cout << "Line 5 - Condition is true"<< endl ; 

   } 

    

   return 0; 

} 

 

Bitwise Operators 

Bitwise operator works on bits and perform bit-by-bit operation. The truth tables for &, |, and ^ are 
as follows − 

p q p & q p | q p ^ q 

0 0 0 0 0 

0 1 0 1 1 

1 1 1 1 0 

1 0 0 1 1 

 

Assume if A = 60; and B = 13; now in binary format they will be as follows − 

A = 0011 1100 

B = 0000 1101 

----------------- 

A&B = 0000 1100 

A|B = 0011 1101 

A^B = 0011 0001 

~A  = 1100 0011 

The Bitwise operators supported by C++ language are listed in the following table. Assume 
variable A holds 60 and variable B holds 13, then − 

Operator Description Example 



& Binary AND Operator copies a bit to 
the result if it exists in both operands. 

(A & B) will give 12 which is 0000 
1100 

| Binary OR Operator copies a bit if it 
exists in either operand. 

(A | B) will give 61 which is 0011 1101 

^ Binary XOR Operator copies the bit if 
it is set in one operand but not both. 

(A ^ B) will give 49 which is 0011 0001 

~ Binary Ones Complement Operator is 
unary and has the effect of 'flipping' 
bits. 

(~A ) will give -61 which is 1100 0011 
in 2's complement form due to a 
signed binary number. 

<< Binary Left Shift Operator. The left 
operands value is moved left by the 
number of bits specified by the right 
operand. 

A << 2 will give 240 which is 1111 
0000 

>> Binary Right Shift Operator. The left 
operands value is moved right by the 
number of bits specified by the right 
operand. 

A >> 2 will give 15 which is 0000 1111 

 

Example: 

#include <iostream> 

using namespace std; 

 

main() { 

   unsigned int a = 60;   // 60 = 0011 1100   

   unsigned int b = 13;   // 13 = 0000 1101 

   int c = 0;            

 

   c = a & b;             // 12 = 0000 1100 

   cout << "Line 1 - Value of c is : " << c << endl ; 

 

   c = a | b;             // 61 = 0011 1101 

   cout << "Line 2 - Value of c is: " << c << endl ; 

 

   c = a ^ b;             // 49 = 0011 0001 

   cout << "Line 3 - Value of c is: " << c << endl ; 

 

   c = ~a;                // -61 = 1100 0011 

   cout << "Line 4 - Value of c is: " << c << endl ; 

 



   c = a << 2;            // 240 = 1111 0000 

   cout << "Line 5 - Value of c is: " << c << endl ; 

 

   c = a >> 2;            // 15 = 0000 1111 

   cout << "Line 6 - Value of c is: " << c << endl ; 

 

   return 0; 

} 

 

Assignment Operators 

There are following assignment operators supported by C++ language − 

Operator Description Example 

= Simple assignment operator, Assigns 
values from right side operands to left 
side operand. 

C = A + B will assign value of A + B 
into C 

+= Add AND assignment operator, It adds 
right operand to the left operand and 
assign the result to left operand. 

C += A is equivalent to C = C + A 

-= Subtract AND assignment operator, It 
subtracts right operand from the left 
operand and assign the result to left 
operand. 

C -= A is equivalent to C = C - A 

*= Multiply AND assignment operator, It 
multiplies right operand with the left 
operand and assign the result to left 
operand. 

C *= A is equivalent to C = C * A 

/= Divide AND assignment operator, It 
divides left operand with the right 
operand and assign the result to left 
operand. 

C /= A is equivalent to C = C / A 

%= Modulus AND assignment operator, It 
takes modulus using two operands and 
assign the result to left operand. 

C %= A is equivalent to C = C % A 



<<= Left shift AND assignment operator. C <<= 2 is same as C = C << 2 

>>= Right shift AND assignment operator. C >>= 2 is same as C = C >> 2 

&= Bitwise AND assignment operator. C &= 2 is same as C = C & 2 

^= Bitwise exclusive OR and assignment 
operator. 

C ^= 2 is same as C = C ^ 2 

|= Bitwise inclusive OR and assignment 
operator. 

C |= 2 is same as C = C | 2 

 

Examples: 

Live Demo  

#include <iostream> 

using namespace std; 

 

main() { 

   int a = 21; 

   int c ; 

 

   c =  a; 

   cout << "Line 1 - =  Operator, Value of c = : " <<c<< endl ; 

 

   c +=  a; 

   cout << "Line 2 - += Operator, Value of c = : " <<c<< endl ; 

 

   c -=  a; 

   cout << "Line 3 - -= Operator, Value of c = : " <<c<< endl ; 

 

   c *=  a; 

   cout << "Line 4 - *= Operator, Value of c = : " <<c<< endl ; 

 

   c /=  a; 

   cout << "Line 5 - /= Operator, Value of c = : " <<c<< endl ; 

 

   c  = 200; 

   c %=  a; 

   cout << "Line 6 - %= Operator, Value of c = : " <<c<< endl ; 

 

   c <<=  2; 

   cout << "Line 7 - <<= Operator, Value of c = : " <<c<< endl ; 

 

   c >>=  2; 

   cout << "Line 8 - >>= Operator, Value of c = : " <<c<< endl ; 

http://tpcg.io/izo0rn


 

   c &=  2; 

   cout << "Line 9 - &= Operator, Value of c = : " <<c<< endl ; 

 

   c ^=  2; 

   cout << "Line 10 - ^= Operator, Value of c = : " <<c<< endl ; 

 

   c |=  2; 

   cout << "Line 11 - |= Operator, Value of c = : " <<c<< endl ; 

 

   return 0; 

} 

 

Conditional operator  

Conditional operator is of the form Expression1 ? Expression2 : Expression3 . Here, Expression1 is the 

condition to be evaluated. If the condition (Expression1) is True then we will execute and return the 

result of Expression2 otherwise if the condition(Expression1) is false then we will execute and 

return the result of Expression3. We may replace the use of if..else statements by conditional 

operators.  

Examples: 

#include <iostream>  

using namespace std;  

 

int main()  

{  

int test = 0;  

cout << "First character " << '1' << endl;  

cout << "Second character " << (test ? 3 : '1') << endl;  

 

return 0;  

} 

 

 



Unit-I 

Introduction of OOP 

Introduction to Object Oriented Programming 

1. Object-oriented programming (OOP) is a programming paradigm based on the concept of objects, 

which are data structures that contain data, in the form of fields (or attributes) and code, in the form 

of procedures, (or methods). A distinguishing feature of objects is that an object's procedures 

provide access to and modify its fields. 

 

2. In object-oriented programming, computer programs are designed by making them out of objects 

that interact with one another. There is significant diversity in object-oriented programming, but 

most popular languages are class-based, meaning that objects are instances of classes, which 

typically also determines their type. 

 

3. Object orientation is an outgrowth of procedural programming. Procedural programming is a 

programming paradigm, derived from structured programming, based upon the concept of the 

procedure call. Procedures, also known as routines, subroutines, or methods define the 

computational steps to be carried out. 

 

4. Any given procedure might be called at any point during a program's execution, including by other 

procedures or itself. Procedural programming is a list or set of instructions telling a computer what 

to do step by step and how to perform from the first code to the second code. Procedural 

programming languages include C, Fortran, Pascal, and BASIC. 

 

5. The focus of procedural programming is to break down a programming task into a collection of 

variables, data structures, and subroutines, whereas in object-oriented programming it is to break 

down a programming task into objects that expose behavior (methods) and data (fields) using 

interfaces. The most important distinction is that while procedural programming uses procedures to 

operate on data structures, object-oriented programming bundles the two together, so an object, 

which is an instance of a class, operates on its "own" data structure. 

Limitation of Conventional Programming: 

• Reuse of existing program code. 

• Hiding of variables not allowed. 

• Excessive use of goto statement. 

• Unexpected changes in global variables by introducing function. 

• Complexity of programs.  

Benefits of OOP:  

• Redundancy of the codes can be eliminated and the reuse of existing classes can be extended. 

• The principle of data hiding helps the programmer build secure programs that cannot be involved in 

other parts of the program. 

https://opendsa-server.cs.vt.edu/ODSA/Books/Everything/html/Glossary.html#term-object
https://opendsa-server.cs.vt.edu/ODSA/Books/Everything/html/Glossary.html#term-data-structure
https://opendsa-server.cs.vt.edu/ODSA/Books/Everything/html/Glossary.html#term-object


• It is possible to have multiple instances of an object to co-exist without any interferences. 

• It is easy to partition the work in a project based on objects. 

• Object oriented systems can be easily upgraded from small-to-large systems. 

• Software complexity can be easily manage. 

Concepts of OOP / Features of OOPS: 

It is necessary to understand some of the concepts used extensively in objects oriented programming. These 

includes 

• Objects 

• Classes  

• Data Abstraction & Encapsulation 

• Inheritance 

• Polymorphism 

• Dynamic Binding  

• Message Passing 

Object: 

An Object is an identifiable entity with some characteristics and behaviour. An Object is an instance of a 

Class. When a class is defined, no memory is allocated but when it is instantiated (i.e. an object is created) 

memory is allocated. 

• An Object is an identifiable entity with some characteristics and behavior.  

• An Object is an instance of a Class. When a class is defined, no memory is allocated but when it is 

instantiated (i.e. an object is created) memory is allocated. 

• Object take up space in memory and have an associated address. 

• When a program is executed the objects interact by sending messages to one another.  

 

Example: 

class person  

{  

 char name[20];  

 int id;  

public:  



 void getdetails(){}  

};  

int main()  

{  

person p1; // p1 is a object  

} 

Classes:  

The building block of C++ that leads to Object-Oriented programming is a Class. It is a user-defined data 

type, which holds its own data members and member functions, which can be accessed and used by creating 

an instance of that class. A class is like a blueprint for an object.  

 A Class is a user-defined data-type which has data members and member functions. 

• Data members are the data variables and member functions are the functions used to manipulate 

these variables and together these data members and member functions define the properties and 

behaviour of the objects in a Class. 

• In the above example of class Car, the data member will be speed limit, mileage etc and member 

functions can apply brakes, increase speed etc. 

• We can say that a Class in C++ is a blue-print representing a group of objects which shares some 

common properties and behaviours. 

Example: 

class person // person is a class 

{  

 char name[20];  

 int id;  

public:  

 void getdetails(){}  

};  

 

int main()  

{  



person p1; // p1 is a object  

} 

Data Abstraction & Encapsulation :  

• Data abstraction is one of the most essential and important feature of object oriented programming in 

C++.  

• Data abstraction refers to providing only essential information about the data to the outside world, 

hiding the background details or implementation. 

• Helps the user to avoid writing the low level code. 

• Avoids code duplication and increases reusability. 

• Can change internal implementation of class independently without affecting the user. 

• Helps to increase security of an application or program as only important details are provided to the 

user. 

• Abstraction using Classes: We can implement Abstraction in C++ using classes. The class helps us 

to group data members and member functions using available access specifiers or visibility modes. 

A Class can decide which data member will be visible to the outside world and which is not. 

• Encapsulation is defined as wrapping up of data and information under a single unit.  

• In Object Oriented Programming, Encapsulation is defined as binding together the data and the 

functions that manipulates them. 

• Encapsulation also leads to data abstraction or hiding.  

Inheritance:  

• The capability of a class to derive properties and characteristics from another class is called 

Inheritance.  

• Inheritance is one of the most important features of Object-Oriented Programming. 

• The class that inherits properties from another class is called Sub class or Derived Class. 

• The class whose properties are inherited by sub class is called Base Class or Super class. 

• Inheritance supports the concept of “reusability”. 

Polymorphism: 

• The word polymorphism means having many forms.  

• Polymorphism as the ability of a message to be displayed in more than one form.  

• Polymorphism is considered as one of the important features of Object Oriented Programming. 

A person at the same time can have different characteristic. Like a man at the same time is a father, a 

husband, an employee. So the same person posses different behaviour in different situations. This is called 

polymorphism. 

An operation may exhibit different behaviours in different instances. The behaviour depends upon the types 

of data used in the operation. 

C++ supports operator overloading and function overloading. 

 Operator Overloading: The process of making an operator to exhibit different behaviours in different 

instances is known as operator overloading. 

 Function Overloading: Function overloading is using a single function name to perform different 

types of tasks. 

 Polymorphism is extensively used in implementing inheritance. 



In C++ polymorphism is mainly divided into two types:  

- Compile time Polymorphism 

- Runtime Polymorphism 

 

Dynamic Binding: In dynamic binding, the code to be executed in response to function call is decided at 

runtime. C++ has virtual functions to support this. 

Message Passing: Objects communicate with one another by sending and receiving information to each 

other. A message for an object is a request for execution of a procedure and therefore will invoke a function 

in the receiving object that generates the desired results. Message passing involves specifying the name of 

the object, the name of the function and the information to be sent. 

 

Program Structure of C++ 

• Preprocessor Directives 

• main() Function 

• { 

• Declaration of Program 

• Initialization of  variables or Input Statements 

• Logic of the Program 

• output Statements 

• } 

Example of C++ Program: 

https://www.geeksforgeeks.org/virtual-functions-and-runtime-polymorphism-in-c-set-1-introduction/


1. Write a program to calculate the average of two entered nos. 

2. Write a program to swap two entered nos, if the numbers are entered through the keyboard. 

 

 

 

 

 

 

 

 

 

 

 

 

#include <iostream> 

 using namespace std;  

int main()  

{  

int a = 5, b = 10, temp;  

cout << "Before swapping." << endl;  

cout << "a = " << a << ", b = " << b << endl;  

temp = a;  

a = b;  

b = temp;  

cout << "\nAfter swapping." << endl;  

cout << "a = " << a << ", b = " << b << endl;  

return 0;  

}  



 

 

3. Write a program to convert the temp into ferenite. If the  temperature is  entered into centigrade.  

 

Assignment Questions: 

1. Write a program to construct the calculate using following options: 

• Addition 

• Subtraction 

• Multiplication 

• Division 

• Square 

2. Write a program to separate the digits from a five digit number. If the 5 digit number is entered 

through the keyboard. 

 

 

 



Storage Classes: 

Along with data types, a variables also has a storage class associated with it. It specific lifetime and 

visibility of a variables within the program. 

There are FOUR types of Storage Classes in C++. 

1. Automatic Storage Class. 

2. External Storage Class 

3. Static Storage Class 

4.  Register Storage Class. 

Features Automatic Storage 

Class 

External 

Storage Class 

Static Storage 

Class 

Register Storage Class 

Keyword auto extern static register 

Lifetime Functional Block Entire Program Entire Program Functional Block 

Visibility Local Global Local Local 

Initial Value Garbage 0 0 Garbage 

Storage Memory Memory Memory CPU Register 

Purpose Local variable used 

by the single 

function 

Global variable 

used throughout 

the program 

Local variable retain 

its value throughout 

the program 

Variables using CPU 

registers 

 

 

 

 


