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List of New Course(s) Introduced 

Department                    :  Computer Science and Information Technology 
 Programme Name       :  B.Sc.(CS) 
 

Academic Year : 2018-19 
 

List of New Course(s) Introduced  
  

Sr. No. Course Code Name of the Course 

01. SSCICR0101(L+P) Programming Fundamentals using C++ 

02. SSCICR0102L Data Structures 

03. SSCIGE0101(L+P) Introduction to Programming using C 

04. SSCICR0203(L+P) Programming in JAVA 

05. SSCICR0306L Database Management Systems 

06. SSCICR0307L Computer Networks 

07. SSCISC0301(L+P) HTML and XML Programming 

08. SSCIGE0404(L+P) Multimedia and Applications 

09. SSCISC0402(L+P)-A PHP Programming 

10. SSCISC0402(L+P)-B MATLAB 

11 SSCIDS0502L(A) Image Processing 

12 SSCIDS0502L(B) Soft Computing 
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COMPUTER SCIENCE (CORE-I): Programming Fundamentals 
using C/C++ (SSCICR0101L) 

Theory: 60 Lectures 

1. Introduction to C and C++ (3 
Lectures) 

History of C and C++, Overview of Procedural Programming and Object-Orientation 
Programming, Using main() function, Compiling and Executing Simple Programs in C++. 

2. Data Types, Variables, Constants, Operators and Basic I/O (5 
Lectures) 

Declaring, Defining and Initializing Variables, Scope of Variables, Using Named 
Constants, Keywords, Data Types, Casting of Data Types, Operators (Arithmetic, 
Logical and Bitwise), Using Comments in programs, Character I/O (getc, getchar, putc, 
putcharetc), Formatted and Console I/O (printf(), scanf(), cin, cout), Using Basic 
Header Files (stdio.h, iostream.h, conio.hetc). 

3. Expressions, Conditional Statements and Iterative Statements (5 
Lectures) 

Simple Expressions in C++ (including Unary Operator Expressions, Binary Operator 
Expressions), Understanding Operators Precedence in Expressions, Conditional 
Statements (if construct, switch-case construct), Understanding syntax and utility of 
Iterative Statements (while, do-while, and for loops), Use of break and continue in 
Loops, Using Nested Statements (Conditional as well as Iterative) 

4. Functions and Arrays (10 
Lectures) 

Utility of functions, Call by Value, Call by Reference, Functions returning value, Void 
functions, Inline Functions, Return data type of functions, Functions parameters, 
Differentiating between Declaration and Definition of Functions, Command Line 
Arguments/Parameters in Functions, Functions with variable number of Arguments. 

Creating and Using One Dimensional Arrays ( Declaring and Defining an Array, 
Initializing an Array, Accessing individual elements in an Array, Manipulating array 
elements using loops), Use Various types of arrays (integer, float and character arrays / 
Strings) Two- dimensional Arrays (Declaring, Defining and Initializing Two 
Dimensional Array, Working with Rows and Columns), Introduction to Multi-
dimensional arrays 

5. Derived Data Types (Structures and Unions) (3 
Lectures) 

Understanding utility of structures and unions, Declaring, initializing and using simple 
structures and unions, Manipulating individual members of structures and unions, Array 
of Structures, Individual data members as structures, Passing and returning structures 
from functions, Structure with union as members, Union with structures as members. 
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6. Pointers and References in C++ (7 
Lectures) 

Understanding a Pointer Variable, Simple use of Pointers (Declaring and 
Dereferencing Pointers to simple variables), Pointers to Pointers, Pointers to structures, 
Problems withPointers, Passing pointers as function arguments, Returning a pointer 
from a function, using arrays as pointers, Passing arrays to functions. Pointers vs. 
References, Declaring and initializing references, Using references as function 
arguments and function return values 

 
7. Memory Allocation in C++Differentiating between static and dynamic memory 

allocation, use of malloc, calloc and free functions, use of new and delete operators, 
storage of variables in static and dynamic memory allocation 

 
8. File I/O, Preprocessor Directives (4 

Lectures) 

Opening and closing a file (use of fstream header file, ifstream, ofstream and fstream 
classes), Reading and writing Text Files, Using put(), get(), read() and write() functions, 
Random access in files, Understanding the Preprocessor Directives (#include, #define, 
#error, #if, #else, #elif, #endif, #ifdef, #ifndef and #undef), Macros 

9. Using Classes in C++ (7 
Lectures) 

Principles of Object-Oriented Programming, Defining & Using Classes, Class 
Constructors, Constructor Overloading, Function overloading in classes, Class Variables 
&Functions, Objects as parameters, Specifying the Protected and Private Access, Copy 
Constructors,Overview of Template classes and their use. 

10. Overview of Function Overloading and Operator Overloading (5 
Lectures) 

Need of Overloading functions and operators, Overloading functions by number and 
type of arguments, Looking at an operator as a function call, Overloading Operators 
(including assignment operators, unary operators) 

11. Inheritance, Polymorphism and Exception Handling   (8 
Lectures) Introduction to Inheritance (Multi-Level Inheritance, Multiple Inheritance), 
Polymorphism (Virtual Functions, Pure Virtual Functions), Basics Exceptional Handling 
(using catch and throw, multiple catch statements), Catching all
 exceptions, Restricting exceptions, Rethrowing exceptions. 

 
Reference Books 
1. HerbtzSchildt, "C++: The Complete Reference", Fourth Edition, McGraw Hill.2003 

th 

2. BjarneStroustrup, "The C++ Programming Language", 4 Edition, Addison-Wesley , 
2013. 

3. BjarneStroustroup, "Programming -- Principles and Practice using C++", 2nd 
Edition, Addison-Wesley 2014. 

4. E Balaguruswamy, "Object Oriented Programming with C++", Tata McGraw-Hill 
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Education, 2008. 
5. Paul Deitel, Harvey Deitel, "C++ How to Program", 8th Edition, Prentice Hall, 2011. 
5. John R. Hubbard, "Programming with C++", Schaum's Series, 2nd Edition, 2000. 
6. Andrew Koeni, Barbara, E. Moo, "Accelerated C++", Published by Addison-Wesley , 2000. 
7. Scott Meyers, "Effective C++", 3rd Edition, Published by Addison-Wesley, 2005. 

8. Harry, H. Chaudhary, "Head First C++ Programming: The Definitive Beginner's Guide", 
First Create space Inc, O-D Publishing, LLC USA.2014 

9. Walter Savitch, "Problem Solving with C++", Pearson Education, 2007. 

10. Stanley B. Lippman, JoseeLajoie, Barbara E. Moo, "C++ Primer", Published by 
Addison- Wesley, 5th Edition, 2012 

 

 

 

COMPUTER SCIENCE LAB (CORE-II): Programming Fundamentals 
using C/C++ Lab (SSCICR0101P) 
Practical: 15 Lectures 

 
1. WAP to print the sum and product of digits of an integer. 

2. WAP to reverse a number. 

3. WAP to compute the sum of the first n terms of the following 
series S = 1+1/2+1/3+1/4+…… 

4. WAP to compute the sum of the first n terms of the following 
series S =1-2+3-4+5……………. 

5. Write a function that checks whether a given string is Palindrome or not. 
Use this function to find whether the string entered by user is Palindrome or 
not. 

6. Write a function to find whether a given no. is prime or not. Use the same to 
generate the prime numbers less than 100. 

7. WAP to compute the factors of a given number. 

8. Write a macro that swaps two numbers. WAP to use it. 

9. WAP to print a triangle of stars as follows (take number of lines from user): 

* 
*** 

***** 
******* 

********* 

10. WAP to perform following actions on an array entered by the user: 
i) Print the even-valued elements 
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ii) Print the odd-valued elements 
iii) Calculate and print the sum and average of the elements of array 
iv) Print the maximum and minimum element of array 
v) Remove the duplicates from the array 
vi) Print the array in reverse order 

The program should present a menu to the user and ask for one of the 
options. The menu should also include options to re-enter array and to 
quit the program. 

11. WAP that prints a table indicating the number of occurrences of each 
alphabet in the text entered as command line arguments. 
12. Write a program that swaps two numbers using pointers. 

13. Write a program in which a function is passed address of two variables and then 
alter its contents. 

14. Write a program which takes the radius of a circle as input from the user, passes it to 
another function that computes the area and the circumference of the circle and 
displays the value of area and circumference from the main() function. 

15. Write a program to find sum of n elements entered by the user. To write this 
program, allocate memory dynamically using malloc() / calloc() functions or 
new operator. 

16. Write a menu driven program to perform following operations on strings: 
a) Show address of each character in string 
b) Concatenate two strings without using strcat function. 
c) Concatenate two strings using strcat function. 
d) Compare two strings 
e) Calculate length of the string (use pointers) 
f) Convert all lowercase characters to uppercase 
g) Convert all uppercase characters to lowercase 
h) Calculate number of vowels 
i) Reverse the string 

17. Given two ordered arrays of integers, write a program to merge the two-
arrays to get an ordered array. 

18. WAP to display Fibonacci series (i)using recursion, (ii) using iteration 

19. WAP to calculate Factorial of a number (i)using recursion, (ii) using iteration 

20. WAP to calculate GCD of two numbers (i) with recursion (ii) without recursion. 

21. Create Matrix class using templates. Write a menu-driven program to perform 
following Matrix 
operations (2-D array implementation): 
a) Sum b) Difference c) Product d) Transpose 

22. Create the Person class. Create some objects of this class (by taking information 
from the user). Inherit the class Person to create two classes Teacher and Student 
class. Maintain the respective information in the classes and create, display and 
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delete objects of these two classes (Use Runtime Polymorphism). 

23. Create a class Triangle. Include overloaded functions for calculating area. 
Overload assignment operator and equality operator. 

24. Create a class Box containing length, breath and height. Include following methods in it: 
a) Calculate surface Area 
b) Calculate Volume 
c) Increment, Overload ++ operator (both prefix & postfix) 
d) Decrement, Overload -- operator (both prefix & postfix) 
e) Overload operator == (to check equality of two boxes), as a friend function 
f) Overload Assignment operator 
g) Check if it is a Cube or cuboid 

Write a program which takes input from the user for length, breath and height to 
test the above class. 

25. Create a structure Student containing fields for Roll No., Name, Class, Year and 
Total Marks. Create 10 students and store them in a file. 

26. Write a program to retrieve the student information from file created in previous 
question and print it in following format: 

Roll No. Name Marks 

27. Copy the contents of one text file to another file, after removing all whitespaces. 

28. Write a function that reverses the elements of an array in place. The 
function must accept only one pointer value and return void. 

 
29. Write a program that will read 10 integers from user and store them in an array. 

Implement array using pointers. The program will print the array elements in 
ascending and descending order. 

 

COMPUTER SCIENCE (CORE-II): Data Structures (SSCICR0102L) 
 
Theory: 60 Lectures 

1. Arrays (5 
Lectures) 
Single and Multi-dimensional Arrays, Sparse Matrices (Array and Linked 
Representation) 

2. Stacks (5 
Lectures) 
Implementing single / multiple stack/s in an Array; Prefix, Infix and Postfix 
expressions, Utility and conversion of these expressions from one to another; 
Applications of stack; Limitations of Array representation of stack 

3. Linked Lists (10 
Lectures) 
Singly, Doubly and Circular Lists (Array and Linked representation); Normal and 
Circular representation of Stack in Lists; Self Organizing Lists; Skip Lists 
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4. Queues (5 

Lectures) 
Array and Linked representation of Queue, De-queue, Priority Queues 

5. Recursion (5 
lectures) 
Developing Recursive Definition of Simple Problems and their implementation; 
Advantages and Limitations of Recursion; Understanding what goes behind Recursion 
(Internal Stack Implementation) 

6. Trees (20 
Lectures) 
Introduction to Tree as a data structure; Binary Trees (Insertion, Deletion , 
Recursive and Iterative Traversals on Binary Search Trees); Threaded Binary Trees 
(Insertion, Deletion, Traversals); Height-Balanced Trees (Various operations on 
AVL Trees). 

7. Searching and Sorting (5 
Lectures) 
Linear Search, Binary Search, Comparison of Linear and Binary Search, 
Selection Sort, Insertion Sort, Insertion Sort, Shell Sort, Comparison of Sorting 
Techniques 

8. Hashing (5 
Lectures) 
Introduction to Hashing, Deleting from Hash Table, Efficiency of Rehash Methods, 
Hash Table Reordering, Resolving collusion by Open Addressing, Coalesced 
Hashing, Separate Chaining, Dynamic and Extendible Hashing, Choosing a Hash 
Function, Perfect Hashing Function 

 
Reference Books: 
1. Adam Drozdek, "Data Structures and algorithm in C++", Third Edition, Cengage 

Learning, 2012. 
2. SartajSahni, Data Structures, "Algorithms and applications in C++", Second 

Edition, Universities Press, 2011. 
3. Aaron M. Tenenbaum, Moshe J. Augenstein, YedidyahLangsam, "Data Structures 

Using C and C++:, Second edition, PHI, 2009. 
4. Robert L. Kruse, "Data Structures and Program Design in C++", Pearson,1999. 

5. D.S Malik, Data Structure using C++,Second edition, Cengage Learning, 2010. 

6. Mark Allen Weiss, "Data Structures and Algorithms Analysis in Java", Pearson 
Education, 3rd edition, 2011 

7. Aaron M. Tenenbaum, Moshe J. Augenstein, YedidyahLangsam, "Data Structures 
Using Java, 2003. 

8. Robert Lafore, "Data Structures and Algorithms in Java, 2/E", Pearson/ Macmillan 
Computer Pub,2003 

9. John Hubbard, "Data Structures with JAVA", McGraw Hill Education (India) 
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Private Limited; 2 edition, 2009 
10. Goodrich, M. and Tamassia, R. "Data Structures and Algorithms Analysis in 

Java", 4th Edition, Wiley,2013 
11. Herbert Schildt, "Java The Complete Reference (English) 9th Edition 

Paperback", Tata McGraw Hill, 2014. 
D. S. Malik, P.S. Nair, "Data Structures Using Java", Course Technology,  

Generic Elective  (GE-1) Subject – Introduction to Programming 
using C (SSCIGE0101L) 

 
Origin & Introduction to C : About C, Evolution of C, Structure of a C program, 
Compiling a C program, Simple C program, Character set in C, Keywords in C, Basic data 
types, Qualifiers used with basic data types, Variables in C, Type declaration, Input 
function, Output function and format specifiers. 

 
Operators: Arithmetic operators, Unary operators, Relational and logical operators, 
address operator, conditional operator, Hierarchy of operators. 

 
Decision Making, looping & Branching: Control statements, if statement, if else 
statement, for statement, while loop, do while loop, switch statement, break statement, 
continue statement, goto statement. 

 
Arrays: Introduction to arrays, advantages of arrays, single dimensional arrays, 
multidimensional arrays, array declaration, array initialization, accessing data from array. 
Two- dimensional Arrays (Declaring, Defining and Initializing Two Dimensional Array, 
Working with Rows and Columns) 

 
Introduction to pointers, function, structure and union. 

 
 

Reference Books: 

1. Y. Kanetkar, Let Us C, BPB Publication. 
2. B.S. Gottfried, Schaum‘s outline of Theory and Problems of Programming with C, 

McGraw- Hill. 
3. Programming in ANSI C - Balaguruswami, TMH 2. 
4. The ‘C’ programming language - B.W.Kernighan, D.M.Ritchie, PHI 

5. A.K. Saxena, Programming Language C : Anamaya Publishers, New Delhi. 
6. C The Complete Reference - H.Sohildt, TMH 3. 
7. Computer fundamentals and programming in C – Pradip Dey & Manas Ghosh, OXFORD 
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Generic Elective -1 LAB (GE- IA) : Introduction to Programming using C Lab 
Practical : 15 Lectures (SSCIGE0101P) 

 
 
 

1. Write a program to find greatest of three numbers. 
2. Write a program to find gross salary of a person 
3. Write a program to find grade of a student given his marks. 
4. Write a program to find LCM of two numbers. 
5. Write a program to find divisor or factorial of a given number. 
6. Write a program to find Fibonacci sequence. 
7. Write a program to print first ten natural numbers. 
8. Write a program to print first ten even and odd numbers. 
9. Write a program to find grade of a list of students given their marks. 
10. Create Matrix class. Write a menu-driven program to perform 

following Matrix operations (2-D array implementation): 
a) Sum b) Difference c) Product d) Transpose 

 
11. Write a program to add first ten natural numbers using function. 
12. Write a program to display prime numbers using function. 
13. Write a program to store information of students using structure. 
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