








































































 

First Year B. Tech. (2024 Course)  

AI24101: Object Oriented Programming 

using C++ 

Teaching Scheme: 

TH: 02 Hrs./Week 

PR:      Hrs./Week 

Credits 

02 

Examination Scheme: 

In-Semester     :  20 Mark 

End-Semester  : 50 Marks  

Activity             : 20 Marks 

 

Prerequisite Courses, if any: students are expected to have a good understanding of Programming 

and Problem Solving. 

Companion Course, if any: Programming and Problem Solving Laboratory (110005) 

Course Objectives: 

C++ language is a superset of the ‘C’ language and was initially known as “C with Classes”. In "C" 

operator ++ is used to increment the value by 1. That means to the language ‘C’, developers have 

added some extra features and hence named as C++.  C++ is a general purpose programming 

language and supports object oriented programming features. To understand problem solving, 

problem solving aspects, programming and to know about various program design tools. 

1. To learn the fundamental properties of the C++ language and its application.  

2. To understand the concept of function and polymorphism in C++. 

3. To learn design of classes for code reuse and implementation of dynamic binding 

using polymorphism 

4. To learn pointer mechanism in C++.  

5. To learn designing and implementation of generic programming using concept of template.  

6. To understand various streams available for handling input and output and file handling 

mechanism 

Following Fields are applicable for courses with companion Laboratory course 

Course Outcomes: On completion of the course, learner will be able to–  

CO1: Understand and design the solution to a problem using  object-oriented programming 

concepts 

CO2: Reuse the code with extensible Class types, functions and Polymorphism.  

CO3: Summarize reusability and extensibility by means of Inheritance  

CO4: Choose the appropriate programming approach to solve the pointer  

CO5: Develop the logic for template program creation in C++ 

CO6: Apply file handling mechanism and streams   

Course Contents 
Unit I                    Introduction to Object Oriented Programming    (05Hrs) 
Fundamentals of Object-Oriented Programming: Need of object-oriented programming, 
Namespaces, objects, classes, data members, methods, messages, data encapsulation, data abstraction 

and information hiding, inheritance, polymorphism. Benefits of OOP, C++ as object oriented 

programming language. [2 Hr] 

C++ Programming- C++ programming Basics, Data Types, Structures, Enumerations, control 

structures, Arrays and Strings, Class, Object, class and data abstraction, Access specifiers, separating 

interface from implementation. [3 Hr] 

Unit II                  Function  and Polymorphism                                                      (05Hrs) 
Function in C++: Function prototyping, Call by reference, Return by reference, Inline functions, 

Default arguments, Static members: variable and functions. [3 Hr] 



Polymorphism- Introduction to Polymorphism, Types of Polymorphism, Type casting (implicit 

and explicit), Function overloading  [2 Hr] 
 

Unit III                        Inheritance   (05 Hrs)  
Inheritance: Base Class and derived Class, protected members, relationship between base Class and 

derived Class, Constructor and destructor in Derived Class, Overriding Member Functions, Class 
Hierarchies, Public and Private Inheritance, Types of Inheritance, Ambiguity in Multiple 

Inheritance, Virtual Base Class, Abstract class, Friend Class, Nested Class. [5 Hr] 
 

Unit IV                           Pointers                                                                         (04Hrs)  
 Declaring and initializing pointers, indirection Operators, Memory Management: new and delete, 

Pointers to Objects, this pointer, Pointers Vs Arrays, accessing Arrays using pointers [4 Hr]  

Unit V Namespace and Function Template    (04 Hrs) 

Namespaces: user defined namespaces, namespaces provided by library. Object Oriented Design, 

design and programming, role of classes. [1 Hr]. 

Templates- The Power of Templates, Function template, overloading Function templates, template 
and friends Generic Functions [3 Hr] 

 

Unit VI Streams and Files     (05 Hrs)  
Streams- Data hierarchy, Stream and files, Stream Classes, Stream Errors, Disk File I/O with 
Streams [2 Hr].  

File- File Pointers and Error Handling in File I/O, File I/O with Member Functions [3 Hr]. 

 

Text Books: 
1. Balagurusamy E, Object Oriented Programming with C++, Tata McGraw Hill Education 

Pvt. Ltd, Fourth Edition 2010   

2. Sahay S. Object-oriented Programming with C++. Oxford University Press; 2012.  

Reference Books: 
1. Daya Sagar Baral and Diwakar Baral, “The Secrets of Object Oriented Programming in 

C++”, 1st Edition 2010, Bhundipuran Prakasan  

2. Lafore R. Object-oriented programming in Turbo C++. Galgotia publications; 2001. 

3. D. S. Malik, “C++ Programming”, 3rd Edition 2007, Thomson Course Technology 

4. Herbert Schildt, “C++: The Complete Reference”, 4th Edition 2003, Tata McGraw Hill 

     

                                     



AI24102: Workshop 

Teaching Scheme: 

Practical: 4 Hour/Week 

Credits 

02 

Examination Scheme: 

Activity                      :  20 Marks 

Term Work               :  20 Marks 

Practical                    :  30  Marks 

 

Prerequisites: Basic understanding of programming concepts. 

Course Objectives: 

1. Understand the implementation of functions, class and constructor. 

2. To learn concepts and implementation of operator overloading. 

3. To Understand Function overloading and run time polymorphism. 

4. To learn pointer mechanism.  

5. To learn generic programming using class and function template.  

6. Use of file handling for data storage. 

Course Outcomes: 

Students will be able to: 

1. Implement functions, classes, and constructors. 

2. Apply operator overloading concepts. 

3. Utilize function overloading and runtime polymorphism. 

4. Understand and use pointer mechanisms. 

5. Implement generic programming with templates. 

6. Manage data storage using file handling. 

 

Workshop Lab 
Guidelines for Instructor's Manual 
The faculty member should prepare the laboratory manual for all the assignments and it should be 

made available to students and laboratory instructor/Assistant. 

Guidelines for Student's Lab Journal 
1. Students should submit term work in the form of a handwritten journal based on a specified 

list of assignments.  

2. Practical Examination will be based on the term work.  

3. Students are expected to know the theory involved in the experiment.  

    The practical examination should be conducted if and only if the journal of the candidate is    

complete in all respects. 



Guidelines for Lab /TW Assessment 

● Examiners will assess the term work based on performance of students considering the 

parameters such as timely conduction of practical assignment, methodology adopted for 

implementation of practical assignment, timely submission of assignment in the form of 

handwritten write-up along with results of implemented assignment, attendance etc.   

● Examiners will judge the understanding of the practical performed in the examination by 

asking some questions related to theory & implementation of experiments he/she has carried 

out. Appropriate knowledge of usage of software and hardware related to respective 

laboratories should be as a conscious effort and little contribution towards Green IT and 

environment awareness, attaching printed papers of the program in a journal may be avoided. 

There must be hand-written write-ups for every assignment in the journal.  
● The HDD/SSD/USB drive containing student programs should be attached to the journal by 

every student and the same to be maintained by the department/lab In-charge is highly 

encouraged. For reference one or two journals may be maintained with program prints at 

Laboratory. 

Term work shall consist of Six assignments and Practical’s on each Unit-1 to Unit-6 and is based 

on performance and continuous internal assessment. 

Guidelines for Laboratory Conduction 
1. All the assignments should be implemented. 

2. All assignments are compulsory. 

3. The instructor is expected to frame the assignments by understanding the prerequisites, 

technological aspects, utility and recent trends related to the topic.  

4. All the assignments should be conducted on 64-bit Open source Linux or its derivative using 

open Source C++ Programming tool like G++/GCC.  

5. The following practical should be conducted batch wise using Computer System, with 

Webcam and headphone facility. 

  Practical for the subject shall be engaged in minimum four batches (batch size of 20 students) 

Guidelines for Practical Examination 
1. Both internal and external examiners should jointly set problem statements for practical 

examination. During practical assessment, the expert evaluator should give the maximum 

weightage to the satisfactory implementation of the problem statement.  

2. The supplementary and relevant questions may be asked at the time of evaluation to judge 

the student understanding of the fundamentals, effective and efficient implementation.  

The evaluation should be done by both external and internal examiners. 

List of Assignments 

1. Write a C++ program to create a calculator for an arithmetic operator (+, -, *, /). The program 

should take two operands from user and performs the operation on those two operands 

depending upon the operator entered by user. Use a switch statement to select the operation. 

Finally, display the result.  
2. A Book shop maintains the inventory of books that are being sold at the shop. The list includes              

details such as title, author, publisher, price and available stock. 



Write a program in C++ which will have a class called books with suitable member functions 

for 

i. Add 

ii. Update 

iii. Search a book 

Use new operator in constructors to allocate memory space required and different types of 

constructor. 

3. Implement a class Complex which represents the Complex Number data type. Implement the 

following operations:  

1. Constructor (including a default constructor which creates the complex number 0+0i).  

2. Overloaded operator+ to add two complex numbers.  

3. Overloaded operator* to multiply two complex numbers.  

 

4. Write a C++ program to find the volume of a cube, cylinder and sphere by function overloading 

5. Create a base class shape with two double type values and member functions to input the data 

and compute area( ) for calculating area of figure. Derive two classes’ triangle and rectangle. 

Make compute area( ) as a virtual function and redefine this function in the derived class to suit 

their requirements. 

    Write a program that accepts dimensions of triangle/rectangle and display calculated area. 

6. Write a program in C++ which includes the code for following operations: 

i. Declare and initialize pointer and array 

ii. Accept the elements of an array from user 

iii. Access each element of an array through pointer 

iv. Display the output 

7. Write a function template for selection sort that inputs, sorts and outputs an integer array and a    

float array. 

8. Write a C++ program that creates an output file, writes information into it, closes the file and 

open it again as an input file and read the information from the file.  

 

 

 

  














