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Preface
Nowadays, object oriented languages are playing a vital role in computing industry.

Object Oriented Programming (OOP) is an approach to program organization and
development that attempts to eliminate some of the pitfalls of conventional programming
methods by incorporating the best of structured programming features with several powerful
new concepts. It is a new way of organizing and developing programs and has nothing to do
with any particular language.

This book uses C++ language to understand the concepts of object orientation.

This book explains the concepts such as classes, objects, inheritance, polymorphism,
constructor, destructor, overloading, overriding, etc. in a simplest way.

This book also highlights access specifiers, file handling strings and streams, libraries in
such a manner so that students can learn and explore their knowledge on that topics.

It gives us immense pleasure to hand over this book and we trust that students will find
the book useful.

Authors



Syllabus

Unit Name of the Topic No. of
Lectures

I Object Oriented Methodology:
Introduction, Advantages and Disadvantages of Procedure Oriented
Languages, What is Object Oriented? What is Object Oriented
Development? Object Oriented Themes, Benefits and Application of OOPs.
Principles of OOPs:
OOPs Paradigm, Basic Concepts of OOPs: Objects, Classes, Data
Abstraction and Data Encapsulation, Inheritance, Polymorphism, Dynamic
Binding, Message Passing.

12

II Classes and Objects:
Simple Classes (Class Specification, Class Members Accessing), Defining
Member Functions, Passing Object as an Argument, Returning Object from
Functions, Friend Classes, Pointer to Object, Array of Pointer to Object.
Constructors and Destructors:
Introduction, Default Constructor, Parameterized Constructor and
Examples, Destructors.

12

III Polymorphism:
Concept of Function Overloading, Overloaded Operators, Overloading
Unary and Binary Operators, Overloading Comparison Operator,
Overloading Arithmetic Assignment Operator, Data Conversion between
Objects and Basic Types.
Virtual Functions:
Introduction and Need, Pure Virtual Functions, Static Functions, this
Pointer, Abstract Classes, Virtual Destructors.

12

IV Program Development using Inheritance:
Introduction, Understanding Inheritance, Advantages Provided by
Inheritance, Choosing the Access Specifier, Derived Class Declaration,
Derived Class Constructors, Class Hierarchies, Multiple Inheritance,
Multilevel Inheritance, Containership, Hybrid Inheritance.
Exception Handling:
Introduction, Exception Handling Mechanism, Concept of Throw and
Catch with Example.

12

V Templates:
Introduction, Function Template and Examples, Class Template and
Examples.
Working with Files:
Introduction, File Operations, Various File Modes, File Pointer and their
Manipulation.

12



Practical Examination
Hours: 21/2 (Marks: 50)

All List of Practical: To be Implemented using Object Oriented Language

1. Classes and Method
(a) Design an employee class for reading and displaying the employee information, the

getInfo() and displaInfo() methods will be used respectively. Where getInfo() will be
private method

(b) Design the class student containing getData() and displayData() as two of its
methods which will be used for reading and displaying the student information
respectively. Where getData() will be private method.

(c) Design the class Demo which will contain the following method: readNo(),
factorial() for calculating the factorial of a number, reverseNo() will reverse the
given number, isPalindrome() will check the given number is palindrome,
isArmstrong() which will calculate the given number is armStrong or not. Where
readNo() will be private method.

(d) Write a program to demonstrate function definition class and accessing class
members in function definition

2. Using Friend Functions
(a) Write a friend function for adding the two complex number, using a single class
(b) Write a friend function for adding the two different distances and display its sum,

using two classes
(c) Write a friend function for adding the two matrix from two different classes and

display its sum

3. Constructors and Method Overloading
(a) Design a class Complex for adding the two complex numbers a and also show the

use of constructor
(b) Design a class Geometry containing the method area() and volume() and also

overload the area() function
(c) Design a class StaticDemo to show the implementation of static variable and static

function

4. Operator Overloading
(a) Overload the operator unary(-) for demonstrating operator overloading
(b) Overload the operator + for adding the timings of two clocks, And also pass objects

as an argument
(c) Overload the + for concatenating the two strings. For e,g “Py” + “thon” = Python



5. Inheritance

(a) Design a class for single level inheritance using public and private type derivation

(b) Design a class for multiple inheritance

(c) Implement the hierarchical inheritance

6. Virtual Functions and Abstract Classes

(a) Implements the concept of method overriding

(b) Show the use of virtual function

(c) Show the implementation of abstract class

7. String Handing

(a) String operations for string length, string concatenation

(b) String operations for string reverse, string comparison

(c) Console formatting functions

8. Exception Handling

(a) Show the implement of exception handing

(b) Show the implementation for exception handling for strings

(c) Show the implementation of exception handing for using the pointers

9. File Handing

(a) Design a class FileDemo open a file in read mode and display the total number of
words and lines in the file

(b) Design a class to handle multiple files and file operations

(c) Design a editor for appending and editing the files

10. Templates

(a) Show the implementation for the following

(b) Show the implementation of template class library for swap function

(c) Design the template class library for sorting ascending to descending and vice versa



Question Paper Pattern
1. Internal Evaluation: (25 Marks)

(i) Test: 1 Class test of 20 marks (Can be taken online)
Question Attempt any four of the following: 20

A.
B.
C.
D.
E.
F.

(ii) 5 marks: Active participation in the class, overall conduct, attendance.

2. External Examination: (75 Marks)
Question All questions are compulsory Marks

Q.1 (Based on Unit 1) Attempt any three of the following: 15
A.
B.
C.
D.
E.
F.

Q.2 (Based on Unit 2) Attempt any three of the following: 15
Q.3 (Based on Unit 3) Attempt any three of the following: 15
Q.4 (Based on Unit 4) Attempt any three of the following: 15
Q.5 (Based on Unit 5) Attempt any three of the following: 15

3. Practical Exam: (50 Marks)
A Certified Copy Journal is essential to appear for the practical examination.
1. Practical Question 1 20
2. Practical Question 2 20
3. Journal 05
4. Viva Voce 05

OR
1. Practical Question 1 40
2. Journal 05
3. Viva Voce 05
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CHAPTER

Introduction to OOPs
1

Unit - I: Introduction to OOPs

Structure:
1.1 Need of Object Oriented Programming
1.2 Procedure Oriented Programming
1.3 Object Oriented Programming
1.4 Comparison of Procedural and Object Oriented Approach
1.5 Characteristics of OOPs:

 Object
 Classes
 Polymorphism
 Inheritance
 Reusability
 Data Hiding and Abstraction

1.6 Applications of OOPs

1.1 NEED OF OBJECT ORIENTED PROGRAMMING

Developments in software technology continue to be dynamic. New tools and techniques are
announced in quick succession. This has forced the software engineers and industry to continuously
look for new approaches to software design and development, and they are becoming more and more
critical in view of the increasing complexity of software system as well as the highly competitive
nature of the industry. This rapid advance appears to have created a situation of crises within the
industry. The following issues needs to be solved:

 To represent real life entities of problems in system design.
 To design system with open interface.
 To ensure reusability and extensibility of modules.
 To develop modules that is tolerant to any changes in future.



2 Object Oriented Programming with C++

 To improve software productivity and decrease cost.
 To improve the quality of the software.
 To manage time schedule.
 To industrialize the software development process.

To overcome these problems and major motivation factor in the invention of object oriented
approach is to remove some of the flows encountered in the procedure oriented approach.

1.2 PROCEDURE ORIENTED PROGRAMMING

Conventional programming language using high level language such as Cobol and C, is
commonly known as Procedure Oriented Programming (POP). In Procedure Oriented Programming,
the problem is viewed as a sequence of a thing to be done. A number of functions are written to
accomplish his task. The primary focus is on functions.

Procedure Oriented Programming basically consists of writing a list of instructions for the
computer to follow, and organizing these functions into groups known as functions.

In a multi-function program, many important data items are placed as global so that they may be
accessed by all the functions. Each function may have its own local data.

Global data are more vulnerable to an inadvertent change by a function. In a large program it is
very difficult to identify what data is used by which function.

Another serious drawback with the procedural approach is that it does not model real world
problems very well. This is because functions are action-oriented and do not really corresponding to
the elements of the problem.

Some characteristics of Procedure Oriented Programming are:
1. Large programs are divided into smaller programs known as functions.
2. Most of the functions share global data.
3. Data move openly around the system from function to function.
4. Functions transform data from one form to another.
5. Employs top-down approach in program design.

1.3 OBJECT ORIENTED PROGRAMMING

Object Oriented Programming is the most recent concept among programming model. The
motivating factor in the invention of object oriented approach is to remove some of the flows
encountered in the procedural approach. OOPS treats data as a critical element in the program
development and does not allow it to flow freely around the system. It binds data more closely to the
functions that operate on it, and protects it from accidental modification from outside functions.

Some of the striking features of Object Oriented Programming are:
 Importance on data rather than procedure.
 Programs are divided into what are known as objects.
 Data structures are designed as such that they characterize the objects.
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 Functions that operate on the data of an object are tied together in the data structure.
 Data is hidden and cannot be accessed by external functions.
 Objects may communicate with each other through functions.
 New data and functions can be easily added whenever necessary.
 Follow bottom-up approach in program design.

1.4 COMPARISON OF PROCEDURAL AND OBJECT
ORIENTED APPROACH

There are two different approaches to write a program, i.e., Procedure Oriented Programming
and Object Oriented Programming. Basic aim of these methods is nothing but to make programming
efficient. We can write the program using any of the way but there are notable differences between
both approaches.

Sr. No. Procedure Oriented Programming Object Oriented Programming
1 POP is divided into small parts called as

functions
In OOP, program is divided into parts called
objects

2 In POP, Importance is not given to data but
to functions as well as sequence of actions to
be done.

In OOP, Importance is given to the data rather
than procedures or functions because it works
as a real world.

3 POP follows top-down approach. OOP follows bottom-up approach.
4 POP does not have any access specifier. OOP has access specifiers named Public,

Private, Protected, etc.
5 In POP, data can move freely from function

to function in the system.
In OOP, objects can move and communicate
with each other through member functions.

6 To add new data and function in POP is not
so easy.

OOP provides an easy way to add new data
and function.

7 In POP, most function uses global data for
sharing that can be accessed freely from
function to function in the system.

In OOP, data cannot move easily from
function to function, it can be kept public or
private so we can control the access of data.

8 POP does not have any proper way for hiding
data so it is less secure.

OOP provides data hiding so provides more
security.

9 In POP, overloading is not possible. In OOP, overloading is possible in the form of
Function Overloading and Operator
Overloading.

10 Example of POP are: C, VB, FORTRAN,
Pascal.

Example of OOP are: C++, JAVA, VB.NET,
C#.NET.

1.5 CHARACTERISTICS OF OOPS
Characteristics of OOPs are:
 Object
 Classes
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 Polymorphism
 Inheritance
 Reusability
 Data abstraction and encapsulation

Object
Objects are the basic run time entities in an Object Oriented System. They may represent a

person, a bank account, a table of data or any item that the program has to handle. They may also
represent user-defined data such as vector, time, and lists. When a program is executed, the objects
interact by sending messages to one another. Creating objects is similar to declaring variables.

Syntax:

<Class Name> <Object Name>;

For Example:

Student s1;

Where Student is a class name and s1 is its object.

Classes
A class is an expanded concept of a data structure. Instead of holding only data, it can hold both

data and functions. On the other hand, we can say that object contains data and code to manipulate that
data. Whereas the entire set of data and code of an object can be made with the help of class. The
objects are the variables of type class.

Syntax:

class < Class Name > {data members…member functions…}

Here class is a keyword.

Rules for naming classes:

1. A class name must begin with a letter and can be followed by a sequence of letters (A-Z),
digits (0-9) m, underscore (–).

2. Special Characters such as ? – + * / \ ! @ # $ % ^ ( ) [ ] { } , ; : . cannot be used in the class
name.

3. A class name must not be the same as a reserved keyword such as using, public, etc.

Members of class can be divided into three different types i.e.:

(a) Private: Private members are accessible only in the class itself.

(b) Public: Public members are accessible outside the class (Anywhere)

(c) Protected: Protected members are accessible in the same package, and in the subclasses of
the class and inside the class.
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Polymorphism
Poly means many. Morphism means forms. Polymorphism feature enables classes to provide

different implementation of methods having the same name.

There are two types of polymorphism:
1. Compile time (Overloading)
2. Run time (Overriding)

Inheritance
Inheritance is the process by which objects of one class acquire the properties of objects of

another class. It supports the concept of hierarchical classification. The existing class is called as base
class and a new class which is created on the basis of base class is called as derived class. There are 5
different types of inheritance, i.e.:

 Single level
 Multilevel
 Multiple
 Hierarchical
 Hybrid

Reusability
The concept of inheritance provides an important feature to the object-oriented language-

reusability. A programmer can take an existing class and, without modifying it, and additional features
and capabilities to it. This is done by deriving a new class from an existing class.

Data Abstraction and Encapsulation
 The wrapping up of data and functions into a single unit is known as encapsulation.
 Data encapsulation is the most striking feature of a class.
 Abstraction refers to the act of representing essential features without including the

background details or explanations.
 Encapsulation is the hiding of information in order to ensure that data structures and

operators are used as intended and to make the usage model more obvious to the developer.
 C++ provides the ability to define classes and functions as its primary encapsulation

mechanisms.

1.6 APPLICATIONS OF OOPS

Object concept helps to translate our thoughts to a program. It provides a way of solving a
problem in the same way as a human being perceives a real world problem and finds out the solution.
It is possible to construct large reusable components using object-oriented techniques. Development of
reusable components is rapidly growing in commercial software industries.
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If there is complexity in software development, object-oriented programming is the best
paradigm to solve the problem. The following areas make the use of OOP:

1. Image Processing
2. Pattern Recognition
3. Computer Assisted Concurrent Engineering
4. Computer Aided Design and Manufacturing
5. Computer Aided Teaching
6. Intelligent Systems
7. Database Management Systems
8. Web-based Applications
9. Distributed Computing and Applications

10. Component-based Applications
11. Business Process Re-engineering
12. Enterprise Resource Planning
13. Data security and management
14. Mobile Computing
15. Data Warehouse and Data Mining
16. Parallel Computing

SUMMARY
● Object oriented approach is used to remove some of the flows encountered in the procedure

oriented approach.
● Procedure Oriented Programming basically consists of writing a list of instructions for the

computer to follow, and organizing these functions into groups known as functions. Whereas
OOPs binds data more closely to the functions that operate on it, and protects it from
accidental modification from outside functions. Characteristics of OOPs are object, classes,
polymorphism, inheritance, reusability, data abstraction and data encapsulation.

● Objects are basic run time entities.
● Class is an expanded concept of data structure.
● Polymorphism feature enables classes to provide different implementation of methods

having the same name.
● Inheritance is the process by which objects of one class acquire the properties of objects of

another class.
● Reusability enables an existing class and, without modifying it, and additional features and

capabilities to it.
● Abstraction refers to the act of representing essential features without including the

background details or explanations.
● The wrapping up of data and functions into a single unit is known as encapsulation.
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QUESTIONS
1. Explain need of object oriented programming.
2. Write short note on procedure oriented programming.
3. Write short note on object oriented programming.
4. Distinguish between procedure oriented programming and object oriented programming.
5. Write characteristic features of procedure oriented programming.
6. Write characteristic features of object oriented programming.
7. Explain characteristics of OOPs in detail.
8. Write applications of OOPs.
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