
 

 

SEMESTER -1  

 PAPER 1: COMPUTER CONCEPTS & C PROGRAMMING  

Theory - 04 Hours/Week (04 Credits); Practical - 04 Hours/Week (02 Credits)  

Course 

Code  

Course Title  Course 

Type  

L  T  P  C  Hrs/Week  

  COMPUTER CONCEPTS & C 

PROGRAMMING  

  

DSC-1  3  1  0  4  4  

  

Course objectives  

• To understand working of Hardware and Software and the importance of operating 

systems  

• To introduce the fundamentals of computing devices and reinforce computer vocabulary.  

• To create instructions for a computer to execute by writing and testing code that enables 

applications and software programs to operate successfully.  

Course outcomes  

• Confidently operate computers to carry out computational tasks   

• Read, understand and trace the execution of programs written in C language   

• Write the C code for a given problem   

• Perform input and output operations using programs in C   

• Write programs that perform operations on arrays, strings, structures, unions and 

functions  

  

UNIT-I                   14 HOURS  

Computer Science Basics: Introduction to computers, computer architecture, memory (RAM 

and ROM, cache) and storage, I/O devices, Hardware and software.  

Components & Characteristics of Computer: CPU, ALU, Registers, Control Unit, System 

Bus, Main memory unit, Cache memory Inside a computer: Power supply (SMPS),memory 

chips, storage devices, processors, CPU Registers, Cache Memory, Operations in Cache 

memory, hit ratio, Virtual memory.  

  

  

  

  



 

 

UNIT-II                   14 HOURS 

Computer Fundamentals                  

Introduction, Classification of Computers (Based on all Criteria), Functional units, Evolutional 

of Computer Languages. Computer Languages - Machine Level, Assembly Level & High-Level 

Languages, Translator Programs – Assembler, Interpreter and Compiler; Planning a Computer 

Program - Algorithm, Flowchart and Pseudo code with Examples.  

Number Systems and Boolean Algebra   

Introduction to number systems- Numeric and Non-numeric representation of data - Decimal, 

Binary (Addition, subtraction, Multiplication, division, 1’s and 2’s complement methods), 

Octal and hexadecimal number systems. Conversion from one number system to another 

number system. Boolean Algebra- Laws, De-Morgan’s Theorem, Simplification of 

Expressions, Logic Gates- AND, OR, NOT, and Universal Gates. Combinational Logic Circuit- 

Half and Full Adder, Half and Full Subtractors.  

  

UNIT-III Introduction to C language             14 HOURS   

Programming in C: Overview, Features, Structure, Compilation and Execution of C Program, 

Definitions, Symbols used to draw flowcharts, Identifiers, Variables, Expression, Keywords, C 

tokens, Data Types, Constants, Scope and Life of Variables, Operators, Precedence and 

Associativity of Operators, Types Conversion in Expression, Library Functions, Input / Output 

statements. Branching, Looping, go to, Break, Continue, Arrays Declaration, Initialization and 

Memory representation, String and String handling function, The Need of a Function, User 

Defined and Library Function, Prototype of a function, Calling of a Function, Function 

Argument, Call by Value, Call by Reference. Functions and pointers.  

  

UNIT-IV                   14 HOURS  

Pointers in C: Understanding pointers - Declaring and initializing pointers, accessing address 

and value of variables using pointers; Pointers and Arrays, array of pointers; Pointer Arithmetic; 

Advantages and disadvantages of using pointers;   

User defined data types: Structures - Structure Definition, Advantages of Structure, declaring 

structure variables, accessing structure members, Structure members initialization, comparing 

structure variables, Array of Structures; Unions - Union definition; difference between 

Structures and Unions.  

 

References  

1. Pradeep K. Sinha and Priti Sinha: Computer Fundamentals (Sixth Edition), BPB 

Publication.  



 

 

2. M.T Somashekara, D.S Guru and K.S. Manjunatha: Problem solving with C, PHI 

publication.  

3. Kernighan & Ritche: The C Programming Language (PHI)  

4. Digital fundamentals-Thomas.D.Floyd. Malvino Leach, digital principles and 

application (4th edition)  

5. S. ByronGottfried: Programming with C (TMH)  

6. P. B. Kotur: Computer Concepts and C Programming   

  

SEMESTER -1 

C Programming Lab   

Course Code  Course Title  Course 

Type  

L  T  P  C  Hrs/Week  

  Computer science Practical-1  DSCP-1  0  0  4  2  4  

  

          Part A   

1. Program to pick out the biggest and smallest number among three given numbers.  

2. Program to find sum of even and odd numbers separately in the given list.  

3. Program to find largest and smallest of N numbers   

4. Program to find the roots of the quadratic equation using nested if.   

5. Given two numbers, program to perform arithmetic operations using switch statement.   

6. Program to generate Fibonacci series up to N numbers using do – while loop.   

7. Program to find the reverse of the given number. Also sum and count the number of digits 

and check whether the given number is palindrome or not using while – do loop.   

8. Program to generate prime numbers using for loop.   

9. Program to search an element using linear search technique.   

10. Program to check whether the given number is factorial of a number or not.   

  

Part B   

11. Program to insert a sub-string into a given string.   

12. Program to add and subtract two M x N matrices.   

13. Program to multiply two M x N matrices.   

14. Program to find trace and norm of a square matrix and print its principle diagonal elements.   



 

 

15. Program to exchange principle and secondary diagonal elements of a square matrix.   

16. Program to find the factorial of a number using recursion.   

17. Program to swap two number using functions.   

18. Program to read and write information of an employee using structure.   

19. Program to create simple marks card assuming appropriate conditions.   

  

SEMESTER- 2 

PAPER 2: DATA STRUCTURE APPLICATIONS WITH C 

  

Course 

Code  

Course Title  Course 

Type  

L  T  P  C  Hrs/Week  

  DATA  STRUCTURE  

APPLICATIONS WITH C  

  

DSC-2  3  1  0  4  4  

  

Course objectives:   

1. To teach efficient storage mechanisms of data for an easy access.   

2. To design and implementation of various basic and advanced data structures.   

3. To introduce various techniques for representation of the data in the real world.   

4. To develop application using data structures.   

5. To improve the logical ability.  

  

Course outcomes:   

Upon completion of the course, the students will be able to: Upon completion of the course, the 

students will be able to:   

1. Student will be able to choose appropriate data structure as applied to specified problem 

Definition.   

2. Student will be able to handle operations like searching, insertion, deletion, traversing 

mechanism etc. on various data structures.   

3. Students will be able to apply concepts learned in various domains like DBMS, compiler 

construction etc.   



 

 

4. Students will be able to use linear and non-linear data structures like stacks, queues, linked 

list.   

5. Students will be able to write the programs using data structures in C.  

  

  

UNIT I                   14 HOURS  

Pointers – Introduction, declaring and initializing a pointer, accessing a variable through its 

pointer. Pointer expressions, pointer increments and scale factor, pointers and arrays, pointers 

and functions, pointers and structures with example programs.   

File Handling: - Introduction defining and opening a file, closing a file, input/output operations 

on files, error handling during input/output operations, random access to files with examples.   

Dynamic memory allocation – MALLOC, CALLOC, REALLOC, FREE with examples, 

Preprocessing directives, macro with arguments.   

Introduction to Problem Solving Techniques Steps in problem solving -Algorithm and flow 

charts.  

UNIT II                   14 HOURS   

Linear Data Structure and their sequential storage representation   

Concept and terminology for non-primitive Data structures, Storage structures for arrays, 

Various operations on Arrays-Traversal, Insertion, Deletion and searching.  

Stacks, Definitions and Concepts, Operations on stacks, Applications of stacks Recursion, Infix 

to postfix, Evaluating postfix expressions, Queues-Linear and circular Queue. Pointers and 

Linked Allocation, Linked linear lists, Operations on Linear lists using singly linked storage 

structures-Insertion and Deletion operations circularly linked linear lists-memory 

representation, Doubly linked linear lists- memory representation.  

  

UNIT III                   14 HOURS   

Sorting and Searching   

Sorting- selection sort, bubble sort, insertion sort, quick sort, merge sort comparison of sorting 

and searching methods.   

 Nonlinear Data Structures   

Trees - Introduction as non-linear data structure, Concepts of node, Terminal node, Depth, 

General Tree, Definition for Binary Tree, Left Skewed Tree, Right Skewed Tree, memory 

representation using Arrays and Linked List, Tree Traversal Algorithms- Pre-order, In-order, 

Post-order and Implementation of Tree Traversal Algorithm.  



 

 

Unit 4                    14 HOURS  

Graphs: Introduction, Graph, Graph Terminology, Memory Representation of Graph, 

Adjacency Matrix Representation of Graph, Adjacency List or Linked Representation of Graph, 

Operations Performed on Graph, Graph Traversal, Applications of the Graph, Reachability, 

Shortest Path Problems, Spanning Trees.  

 

Reference Books:   

1. An Introduction to Data Structures with Applications 2nd edition - J.P.Trembly and Sorenson, 

McGraw Hill 2001.   

2. Dromey-How to solve it by computer, PHI.   

3. Data Structures using C- Padma Reddy.   

4. Data structures using C & C++ by Yedidyah Langsun, Moshe J Augenstein, Tenenbaum, 

Second Edition, Prentice Hall of India Ltd.   

5. Problem Solving with Data Structure, Schaum Outline Series.  

  

  

SEMESTER 2 

 

Data Structures Lab 

Course Code  Course Title  Course 

Type  

L  T  P  C  Hrs/Week  

  Computer science Practical-2  DSCP-2  0  0  4  2  4  

Part - A   

1. Program to find lower triangular and upper triangular matrices for the given matrix.  

2. Write an interactive program to insert an element at the given position and delete an element 

at the specified position in the given array.   

3. Program to search an element identify the number of occurrences with locations in linear 

array.   

4. Program to sort the given M x N matrix row-wise and column-wise using bubble sorting 

technique.   

5. Write an interactive program to search an element in the given linear array using linear and 

binary searching technique.   

6. Write a program to Merge two sorted arrays.   



 

 

Part – B   

7. Write an interactive program to implement the following operations on stack using arrays a. 

PUSH b. POP   

8. Program to implement Tower of Hanoi problem.   

9. Write an interactive program to perform insertion and deletion operations in Linear Queue 

using arrays.   

10. Write an interactive program to perform insertion and deletion operations in Circular 

Queue using arrays.   

11. Write an interactive program to insert a node in a linked list at the front, delete a node 

from the rear and display.   

12. Write an interactive program to implement preorder, post order and in order traversal of 

a binary tree using linked list.  

  

  

SEMESTER 3 

PAPER 3: ANALYSIS AND DESIGN OF ALGORITHMS  

Course 

Code  

Course Title    Course 

Type  

L  T  P  C  Hrs/Week  

  ANALYSIS AND 

ALGORITHMS  

  

DESIGN  OF  DSC-3 3  1  0  4  4  

  

Course Objectives  

1. Analyse the asymptotic performance of algorithms.  

2. Write rigorous correctness proofs for algorithms.  

3. Demonstrate a familiarity with major algorithms and data structures.  

4. Apply important algorithmic design paradigms and methods of analysis.  

5. Synthesize efficient algorithms  

Course outcomes  

Upon successful completion of the course, the student will be able to  

1. Able to Argue the correctness of algorithms using inductive proofs and Analyze 

worstcase running times of algorithms using asymptotic analysis.  

2. Able to explain important algorithmic design paradigms.  



 

 

3. Able to Explain the major graph algorithms and Employ graphs to model engineering 

problems, when appropriate.  

4. Able to Compare between different data structures and pick an appropriate data structure 

for a design situation.  

5. Able to Describe the classes P, NP, and NP, Complete and be able to prove that a certain 

problem is NP-Complete.  

6. Able to analyse String matching algorithms.  

 

UNIT I                    14 HOURS  

Introduction: Analysis Framework, Asymptotic Notations and Basic Efficiency Classes, 

Mathematical Analysis of Non-Recursive and Recursive Algorithms.  

Brute Force Approaches - Selection Sort and Bubble Sort, Sequential Search and Brute Force 

String Matching. Knapsack Problem, Assignment Problem.  

  

UNIT II                    14 HOURS  

Divide-and-Conquer approaches: General method, Binary Search, Merge Sort, Quick Sort.  

Decrease-and-Conquer approaches: Introduction, Topological sort, Depth First Search and 

Breadth First Search  

  

UNIT III                    14 HOURS  

Greedy Technique: General Characteristics of greedy algorithms, Problem solving using 05 

20 Greedy Algorithm, Prim’s Algorithm, Kruskal’s Algorithm  

Backtracking: n-Queens problem, Knapsack problem, Travelling Salesman problem, Minimax 

principle  

UNIT IV                    14 HOURS  

Introduction to NP-Completeness: The class P and NP, Polynomial reduction, NP- 

Completeness Problem, NP-Hard Problems. Travelling Salesman problem, Hamiltonian 

problem, Approximation algorithms.  

 

Reference Books:  

1. Anany Levitin: Introduction to The Design & Analysis of Algorithms, 2nd Edition, 

Pearson Education, 2007.  

2. Ellis Horowitz, Sartaj Sahni, Sanguthevar Rajasekaran: Fundamentals of Computer 

Algorithms, 2nd Edition, Universities Press, 2007.  



 

 

3. Thomas H. Cormen, Charles E. Leiserson, And Ronal L. Rivest, Clifford Stein: 

Introduction to Algorithms, 3rd Edition, PHI, 2010.  

4. Introduction to Algorithms, Thomas H. Cormen, Charles E. Leiserson, Ronald L.  

Rivest and Clifford Stein, PHI.   

5. Fundamental of Algorithms by Gills Brassard, Paul Bratley, PHI.   

6. Introduction to Design and Analysis of Algorithms, Anany Levitin, Pearson.   

7. Foundations of Algorithms, Shailesh R Sathe, Penram   

8. Design and Analysis of Algorithms, Dave and Dave, Pearson.  

  

  

  

SEMESTER 4  

Algorithmic LAB  

Course Code  Course Title  Course 

Type  

L  T  P  C  Hrs/Week  

  Computer science Practical-4  DSCP-4  0  0  4  2  4  

  

Part-A  

  

1. Program to search an element by sequential search method and estimate the time and 

space complexity  

2. Program to search an element by binary search using divide and conquer  

3. Program to traverse a give graph using Warshall algorithm  

4. Implement 0/1 Knapsack problem using dynamic programming.  

5. Program to find the minimum cost spanning tree using Kruskal’s Algorithm.  

  

  

Part-B  

6. Program to find the minimum cost spanning tree using Prim’s Algorithm.  

7. Implement n-Queen’s problem using Back Tracking.  

8. Program to generate n random numbers and sort them using Quick Sort method (Divide 

and Conquer).  

9. Program to find shortest path from one vertex to every vertices using Dijkstar’s 

Algorithm (Dynamic Programming). 10. Program to implement Merge Sort Algorithm 

(Divide and Conquer).  

  



 

 

  

  

  

 

SEMESTER-4  

PAPER 4: DATABASE MANAGEMENT SYSTEM  

Course Code  Course Title  Course 

Type  

L  T  P  C  Hrs/Week  

  DATABASE MANAGEMENT 

SYSTEM  

DSC-4  3  1  0  4  4  

  

Course Objectives   

1. To learn the basics concepts of database systems.  

2. Understand the relational database design principles.  

3. create a structure that will allow for the efficient storage and retrieval of data.  

Course outcomes  

Upon successful completion of the course, the student will be able to  

1. Understand the basic concepts of database management systems.  

2. Apply SQL to find solutions to a broad range of queries.  

3. Apply normalization techniques to improve database design.  

4. Analyse a given database application scenario to use ER model for conceptual design of 

the database.  

  

  

  

Unit I                     14 HOURS  

Data and Information, types of information system, need of a computer-based information 

system, management structure, management and information requirements and quality of 

information.   

The role and task of a system analyst, attributes of a system analyst, tools used by system 

analyst.  

Strategy to gather information, information sources, methods of searching for information, 

interviewing techniques, questionnaires, case example – hostel information system.  

Introduction to Database System Concepts and Architecture.  



 

 

 Problem with file-based systems, database and database management system, objective of 

database management system, overview of database management systems, database  

administrator  

  

Unit II                    14 HOURS  

Databases and Database Users, Characteristics of the Database Approach, Actors on the Scene, 

Advantages of Using a DBMS.  

 Data Models, Schemas and Instances, DBMS Architecture and Data Independence, Database 

Languages and Interfaces, the Database System Environment  

Entity-Relationship Model: Entity Types, Entity Sets, Attributes, and Keys, Relationship 

Types, Relationship Sets, Roles, and Structural Constraints, Weak Entity Types, ER Diagrams, 

Naming Conventions and Design Aspects  

Relational Data Model: Relational Model Concepts, Relational Model Constraints and 

Relational Database Schemas, Basic Relational Algebra Operations. Normalization- Functional  

Dependencies, Transitive and Multi-valued dependency, First Normal form, Second Normal 

Form, Third Normal Form and Boyce Codd Normal Form  

Unit III                    14 HOURS   

SQL-The Relational Database Standard   

Data Definition, SQL Data Types and Schemas, Constraints, Basic Queries in SQL, Insert, 

Delete, and Update Statements in SQL, Set Operations, Aggregate functions, Views (Virtual 

Tables) in SQL, Joins – Inner, Outer and Self, Additional Features of SQL, DCL-Commit, 

Rollback, Save-point, Grant privileges. Normalization- Functional Dependencies, Transitive 

and Multivalued dependency, First Normal form, Second Normal Form, Third Normal Form 

and Boyce Codd Normal Form.  

  

Unit IV  14 HOURS  

Relational Data Model, Relational Constraints, and Relational Algebra   

Relational Model Concepts, Relational Model Constraints and Relational Database Schemas, 

Basic Relational Algebra Operations, Additional Relational Operations, Examples of Queries 

in Relational Algebra. Normalization- Functional Dependencies, Transitive and Multivalued 

dependency, First Normal form, Second Normal Form, Third Normal Form and Boyce Codd 

Normal Form.  

Advantages of RDBMS- Codd’s Rules.   

  

Reference Books:  



 

 

1. Analysis and Information System (2nd Edition) – V. Rajaraman – Eastern Economy 

Edition.   

2. Fundamentals of Database Systems (Fifth Edition) – Ramez Elmasri – Shamkanth B. 

Navathe   

3. SQL, PL/SQL The programming Language of Oracle (3 rd Edition) – Ivan Bayross.  

4. Database System Concepts – Korth.  

  

SEMESTER 4 

DBMS LAB  

Course Code  Course Title  Course 

Type  

L  T  P  C  Hrs/Week  

  Computer science Practical-3  DSCP-4 0  0  4  2  4  

  

Exercise-1   

Create the following tables:  

1) SALESMEN     

Table Structure:  

Field  Type  Constraint  

SID  VARCHAR2 (5)  Primary Key  

SNAME  VARCHAR2 (20)  Not Null  

CITY  VARCHAR2 (15)  Not Null  

SALARY  NUMBER (5, 2)    

PRODUCT  VARCHAR2 (20)    

TGTTOGET  NUMBER (5,2)    

COMM  NUMBER (5,2)    

  

2) CUSTOMERS      

Table Structure:      

Field  Type  Constraint  

CID  VARCHAR2 (5)  Primary Key  

CNAME  VARCHAR2 (20)  Not Null  

CITY  VARCHAR2 (15)  Not Null  

STATE  VARCHAR2 (15)    

PINCODE  NUMBER (8)    

PRODUCT  VARCHAR2 (20)    

CLASS  CHAR (1)  Default value 'A'  

 



 

 

3) ORDERS      

Table Structure:      

Field Type Constraint      

OID  VARCHAR2 (5)  Primary Key  

CID  VARCHAR2 (5)  Foreign Key (CUSTOMERS)  

SID  VARCHAR2 (5)  Foreign Key (SALESMEN)  

PRODUCT  VARCHAR2 (20)    

QTY  NUMBER (5)    

ODATE DATE  Not Null    

O_AMT  NUMBER (8, 2)  Minimum zero  

  

  

  

  

  

  

  

  

  

  

  

  

  



 

 

Exercise 2 

  

  

  

  

  

  

  

  

  



 

 

Exercise 3  

 Solve the following queries:   

• Display all the information about each salesman with appropriate headings.   

• List all the salesmen that live outside the Gujarat.  

• Displays class 'A' customers with their id and name.   

• Add a new field as country in salesmen and customers table.   

• Change the name of the city whose name is Sunil Gandhi from customers table.  

• List the information of all the customers who are located in Baroda.   

• List the name of all the salesmen whose salary is greater than 2000.   

• Change the order amount for the order id O501.   

• Display order id and order date from orders table whose sales id is S102.  

Exercise 4(Constraints)   

• Add primary key and Foreign Key to the existing tables using alter table command.   

• Create cust table which contains cno having pk, cname and occupation where data  

Values inserted for cno must start with the capital letter C and cname should be in upper 

case.   

• Insert the correct values as well as display the error message for incorrect values.   

• Find out the name of all the salesmen having ‘a’ as the second letter in their names.   

• List all the information of customers whose state contains null value.   

• List all the information of customers in descending order according to their name.  

Exercise 5(Joins)  

• Display customer no, name, city and order amount.  

• Display salesman details with their order details.  

• Display customer info of salesman S102 and S105. • List the salesmen details along 

with customers names associated with them.  

  

Exercise 5 (Group functions)  

• Display order info with salesman name which has given on date before 10 of any month.  

• Display minimum order amount of each sales man.  

• Display total order amount for each salesman.  

• Find the customer city of customer which order amount is minimum.  

Exercise 6 (aggregate, math and string functions)  

• Count the total number of orders.  

• Count the number of salesmen whose commission is greater than 500.  

• Find average order amount of each salesman.  

• Find out the orders whose order amount is more than 12000 and also find the new order 

amount as original order amount * 5.  



 

 

• Determine the minimum and maximum salary of the salesman and rename the title as 

“min_sal” and “max_sal” respectively.  

• Show the use of right and left justify string function.  

• Show use of floor and ceiling function.  

Exercise 7(Sub queries)  

• Display customer name which customer no is highest.  

• Display customer name whose salesman staying in Ahmadabad.  

• Display order info for which order taken earliest.  

Exercise 8  

1. Insurance database.  

1. SQL> create table person(driver_id varchar(10),name varchar(10),address 

varchar(10),primary key(driver_id));  

  

SQL> create table car(regno varchar(10),model varchar(10),year int,primary key(regno));  

  

SQL> create table accident(report_number int,accd_date date,location varchar(10),primary 

key(report_number));  

  

SQL> create table owns(driver_id varchar(10),regno varchar(10),primary 

key(driver_id,regno),foreign key(driver_id) references person(driver_id),foreign 

key(regno) references car(regno));  

  

SQL> create table participated(driver_id varchar(10),regno varchar(10),report_number 

int,damage_amount  int,primary  key(driver_id,regno,report_number),foreign 

key(driver_id)  references  person(driver_id),foreign  key(regno)  references 

car(regno),foreign key(report_number) references accident(report_number));  

  

2. SQL> insert into person values('&driver_id','&name','&address');  

SQL> insert into car values('&regno','&model',&year);  

SQL> insert into accident values(&report_number,'&accd_date','&location');  

SQL> insert into owns values('&driver_id','&regno');  

 SQL>  insert  into  participated  

values('&driver_id','&regno',&report_number,&damage_amount);  

  

3a. SQL> update participated set damage_amount=25000 where report_number=12 and 

regno='5';  

  

3b. SQL> insert into accident values(&report_number,'&accd_date','&location')  

3c. SQL> insert into participated values('&driver_id', '&regno',&report_number, &damage_      

amount);  

  



 

 

4. SQL> select count(distinct o.driver_id) as People from owns o, participated p, accident  

a where a.accd_date like 

'%08' and o.regno=p.regno and p.report_number=a.report_number;  

  

5. SQL> select count(*) as Totalcars from car c, participated p where c.regno=p.regno and 

c.model='Alto';  

  

  

  

  

 

  

SEMESTER 5 

PAPER 5: Object Oriented Programming with C++  

Course 

Code  

Course Title  Course 

Type  

L  T  P  C  Hrs/Week  

  Object Oriented Programming with 

C++  

DSC-5  3  1  0  4  4  

  

Course objectives  

 1. Introduces Object Oriented Programming concepts using the C++ language.   

2. Introduces the principles of data abstraction, inheritance and polymorphism.  

3. Introduces the principles of virtual functions and polymorphism.  

4. Introduces handling formatted I/O and unformatted I/O.   

5. Introduces exception handling.  

  

Course outcomes  

Upon successful completion of the course the student will able to  

  

1. Able to develop programs with reusability.   

2. Develop programs for file handling.   

3. Handle exceptions in programming.    

4. Develop applications for a range of problems using object-oriented programming 

techniques.  

  

Unit I                     14 HOURS  

Introduction:- Programming Language generations, Object Oriented Paradigm, Basics of  

OOPs, Benefits, Applications of OOPs, Object Oriented Languages, Difference between  

OOPs and Procedure Oriented Programming, Introduction to C++, General Structure of a 

C++ program, cin and cout objects, Keywords, identifiers, Constants, variables, Data types 

in C++, Operators-scope resolution operator, Control structures: Conditional statements 



 

 

and Looping statements, Functions –function with default arguments, inline functions, 

function overloading, reference variables Arrays - Single and multidimensional arrays, 

arrays and functions, enumerated data types, pointers.  

  

Unit II                    14 HOURS  

Object and Classes-Structure and Class, Defining a class, defining member functions, 

member function with object as arguments and argument as return type, array of objects, 

static member data and member function, friend function and friend class, Constructor and 

destructors-characteristics of constructor, constructor types-default, parameterized, copy and 

dynamic, constructor overloading, operator overloading, defining operator function, 

overloading unary, binary and relational operators, type conversion.  

 

Unit III                    14 HOURS 

Inheritance-benefits of inheritance, types of inheritance, methods overriding, virtual functions  

C++ Streams and File handling-Stream class, unformatted i/o operations, formatting of 

output-ios class functions and flags, manipulators, Files-File classes, file types, file 

functions, error handling in file operations, command line arguments, Templates in C++ - 

class templates, function templates, class and function templates with parameters.  

  

Unit IV                    14 HOURS  

Operator overloading : Overloading unary operations. Overloading binary operators, data 

conversion, pitfalls of operators overloading and conversion keywords. Explicit and Mutable.  

  

Functions : Returning values from functions. Reference arguments. Overloaded function. 

Inline function. Default arguments. Returning by reference.  

  

 

Reference Books:  

1. Object Oriented Programming with C++ - M.T. Somashekara, D.S.Guru, H.S. 

Nagendraswamy, K.S. Manjunatha, PHI 2nd Edition  

  

2. Object Oriented Programming with C++ - E. Balagurusamy, 4th Edition, Tata Mc Graw 

Hill Publication  

  

3. Object Oriented Programming in C++ - Robert Lafore, 4th Edition, Pearson Education  

  

4. Object-Oriented Programming with ANSI and Turbo C++.  

 

 

  



 

 

SEMESTER 5 

C++ Lab  

Course Code  Course Title  Course 

Type  

L  T  P  C  Hrs/Week  

  Computer science Practical-5  DSCP-5  0  0  4  2  4  

  

1. To illustrate class with member function defined outside/inside the class:  

-To accept and print employee information – name, designation & basic salary  

2. To illustrate an array of objects:  

-To accept and print three employees information – name, designation & basic pay  

3. To illustrate the friend function:  

-Create a class to hold information for a customer about his SB account & Current account in a 

bank. Using friend function, find the total balance of both the accounts.  

4. To illustrate Constructors & Destructors:  

-Create a Bank database (which includes customer name, Account type, Account number & 

balance amount) using i) Constructors ii) destructors iii) default constructors v) input/output 

functions for 5 peoples.  

5. To illustrate operator overloading:  

-Program to concatenate & compare 2 strings by overloading + and == operators.  

6. To illustrate operator overloading:  

-Program to find the next date of given date by overloading ++ operator.  

7. To illustrate operator overloading:  

-Interactive Program to find sum, difference and product of two complex numbers by 

overloading +, -,* operators.  

8. To illustrate inheritance:  

-Program to create a base class for stack and implement push and pop operations. Include 

derived class to check for stack criteria (stack is full and stack is empty) .  

9. To illustrate polymorphism:  

- To create a base class called G-F with a, b & area as its public members. Two new classes 

namely Triangle & Rectangle are inherited from the base class. The base class contains two 



 

 

member functions called get() & display() to read the data & print them. Develop an interactive 

program to accept dimensions and appropriate area.  

  

  

SEMESTER 6 

PAPER 6:  OPERATING SYSTEMS SYSTEM SOFTWARE and LINUX  

Course 

Code  

Course Title  Course 

Type  

L  T  P  C  Hrs/Week  

  OPERATING SYSTEMS 

SYSTEM SOFTWARE AND 

LINUX  

  

DSC-6  3  1  0  4  4  

  

Course Objectives  

 To learn the basics of operating systems.   

 To learn the management of resources like processor, memory, device and information              

by operating system.   

Course outcomes:   

Upon successful completion of the course the student will be able to:   

 Understand the concepts of operating system, resources of operating system  

 Understand the management of memory, processor and devices and files.   

 Understand Linux environment, commands and shell programming.  

 

UNIT-1                 14 HOURS  

Introduction                 

Definition, Computer system components, User view, system view and system goals, 

Batch Systems, Multi programmed Systems, Time-Sharing Systems, RealTime 

Systems, and System Components, Operating system services, System calls and 

system programs. 

Process Management: Process Concept, process state diagram, process Control 

block, Process Scheduling- Scheduling queues, and scheduler. Basic concepts, 

Preemptive and Non-preemptive Scheduling, Scheduling Criteria, Scheduling 

algorithms- FCFS, Shortest job first Priority scheduling, Round Robin Scheduling. 



 

 

UNIT-II                 14 HOURS  

Deadlocks   

Deadlock- Characterization, Methods for Handling Deadlocks, Deadlock 

Prevention – Mutual Exclusion, hold and wait, no pre-emption, and circular wait. 

Deadlock Avoidance- Safe State, Bankers Algorithm, Deadlock Detection,  

Recovery from Deadlock. Memory Management   

Introduction, Logical versus physical address space, Dynamic Loading, Dynamic 

Linking, Swapping, Contiguous Allocation, Partitioned Memory Allocation, 

Paging, Segmentation, Segmentation with Paging.    

 UNIT-III                 14 HOURS  

System Programming   

Assemblers – Basic Assembler Function – A simple SIC Assembler; Pass One, 

Pass Two Assembler Algorithm and Data Structures. Compilers- Phases of 

Compilation (without Design).  

Loaders and Linkers – Basic Loader Functions – Design of Absolute Loader, A 

Simple Bootstrap Loader, Machine Dependent Loader Features – Relocation, 

Program Linking.  

UNIT-IV                 14 HOURS Linux  

An introduction, reason for its popularity, Linux files system, login and logout. 

Linux commands: Command format, Directory oriented command, wild card 

characters, File oriented commands, File Access Permissions, Process oriented 

commands, Background processing, Communication oriented commands, General 

purpose commands, Pipe and Filters related commands, vi editor, Shell 

programming, System administration.  

  

Reference Books:   

1. Richard Petersen, Linux: The Complete Reference, 6 th Edition, Tata McGraw 

Hill Publisher  

2. Operating System Concepts – 5th edition by Abraham Silberschartz and Peter 

Galvin, McGraw Hill, 2000.  

3. System Programming – J J Donovan.  

4. Operating System- Dhamdare.  

  

  

  

  



 

 

SEMESTER 6 

(a) Web Designing and (b) DOT (.)NET (c) ASP.NET LAB CYCLE  

Course Code  Course Title  Course 

Type  

L  T  P  C  Hrs/Week  

  Computer science Practical-6  DSCP-5 0  0  4  2  4  

   

1. Create a Web Page using HTML text formatting tags  

  

2. Create a Web Page to illustrate different types of lists  

  

3. Create a student resume using HTML tags (with image tag).  

  

4. Design a timetable using rowspan and colspan attributes.  

  

5. Create two webpages, first page consisting of student details and second page 

consisting of educational information. Link both the pages. 6. Create a webpage to 

demonstrate Frames.  

  

7. Create a web site consisting of multiple pages(College information, Course details, 

Marks details etc)  

  

(b) DOT (.)NET (c) ASP.NET LAB CYCLE  

1) Write a program to display three images in a line. When any one of the images is 

clicked, it must be displayed below. On clicking the displayed image it must be 

cleared. The screen must look as in the figure given below:  

 



 

 

2) Write a program that displays a button in green color and it should change into yellow 

when the mouse moves over it.  

  

3) Write a program to display the following feedback form.  

The different options for the list box must be ASP-XML, DotNET, JavaPro and Unix, C, 

C++. When the Submit Form button is clicked after entering the data, a message as seen in 

the last line of the above figure must be displayed.  

  

 
  

4) Write a program containing the following controls:  

• A ListBox  

• A Button  

• An Image  

• A Label  

  

The listbox is used to list items available in a store. When the user clicks on an item in the 

listbox, its image is displayed in the image control. When the user clicks the button, the 

cost of the selected item is displayed in the control.  

  

5) Write a program that binds the properties ID, Name, Price and Qty of a page to the 

following values:  

ID: 10  

Name: Wheat  

Price: 14.25 Qty: 

1000  



 

 

6) Create a RadioButtonList that displays the names of some flowers in two columns. 

Bind a label to the RadioButtonList so that when the user selects an option from the 

list and clicks on a button, the label displays the flower selected by the user.  

  

  

  

SEMESTER 7 

PAPER 7: JAVA  

Course 

Code  

Course Title  Course 

Type  

L  T  P  C  Hrs/Week  

  JAVA  

  

DSC-7 3  1  0  4  4  

  

Course Objectives:   

1. To understand the basic concepts and fundamentals of platform independent object-

oriented language.  

2. To demonstrate skills in writing programs using exception handling techniques and 

multithreading.  

3. To understand streams and efficient user interface design techniques.  

Course Outcomes:   

  

After completing this course satisfactorily, a student will be able to:    

1. Understand the features of Java and the architecture of JVM.  

2. Write, compile, and execute Java programs that may include basic data types and control 

flow constructs and how type casting is done.   

3. Identify classes, objects, members of a class and relationships among them needed for a 

specific problem and demonstrate the concepts of polymorphism and inheritance.   

4. The students will be able to demonstrate programs based on interfaces and threads and 

explain the benefits of JAVA’s Exceptional handling mechanism compared to other 

Programming Language.  

5. Write, compile, execute Java programs that include GUIs and event driven programming 

and also programs based on files.  

  

  

  

  



 

 

Unit-I                    14 HOURS  

Java Basics – History of Java, Java Features, comments, data types, variables, constants, scope 

and life time of variables, operators, operator hierarchy, expressions, type conversion and 

casting, enumerated types, control flow-block scope, conditional statements, loops, break and 

continue statements, simple java program, arrays, input and output, formatting output, Review 

of OOP concepts, constructors, methods, static fields and methods, access control, this 

reference, overloading methods and constructors, recursion, garbage collection, building 

strings, exploring string class, Enumerations, Generics.  

Inheritance – Inheritance concept, benefits of inheritance, Super classes and Sub classes, 

Member access rules, Inheritance hierarchies, super uses, preventing inheritance: final classes 

and methods, casting, polymorphism- dynamic binding, method overriding, abstract classes and 

methods, the Object class and its methods.  

Unit-II                     14 HOURS  

Interfaces – Interfaces vs Abstract classes, defining an interface, implementing interfaces, 

accessing implementations through interface references, extending interface Inner classes – 

Uses of inner classes, local inner classes, anonymous inner classes, static inner classes, 

examples Packages-Defining, Creating and Accessing a Package, Understanding CLASSPATH, 

importing packages  

Unit-III                     14 HOURS  

  

Data structures creation and manipulation in java – Introduction to Java Collections, 

Overview of Java Collection frame work, Commonly used Collection classes – ArrayList, 

LinkedList, HashSet, HashMap, TreeMap, Collection Interfaces – Collection, Set, List, Map, 

Legacy Collection classes – Vector, Hashtable, Stack, Dictionary(abstract), Enumeration 

interface, Iteration over Collections – Iterator interface, ListIterator interface Other Utility 

classes– StringTokenizer, Formatter, Random, Scanner, Observable, Using javautil. 

 

 

Unit-IV                    14 HOURS  

  

Files – streams- byte streams, character streams, text Input/output, binary input/output, random 

access file operations, File management using File class, Using javaio  

Unit-IV  

Exception handling – Dealing with errors, benefits of exception handling, the classification of 

exceptions- exception hierarchy, checked exceptions and unchecked exceptions, usage of try, 

catch, throw, throws and finally, rethrowing exceptions, exception specification, built in 

exceptions, creating own exception sub classes, Guide lines for proper use of exceptions  

Multithreading – Differences between multiple processes and multiple threads, thread states, 

creating threads, interrupting threads, thread priorities, synchronizing threads, interthread 

communication, thread groups, daemon threads.  



 

 

  

Reference Books:   

1. Java How to Program, Sixth Edition, H.M.Dietel and P.J.Dietel, Pearson Education/PHI.  

2. Introduction to Java programming, By Y.DanielLiang,Pearson Publication.  

3. Java The Complete Reference 9th Edition, Herbert Schildt, McGraw Hill Education 

(India) Private Limited, New Delhi.  

4. Herbert Schildt, Java 2 - The Complete Reference, Fifth Edition, McGraw Hill 

publication.  

5. Cay S. Horstmann, Core Java Volume I –Fundamentals, Prentice Hall.  

6. Somashekara, M.T., Guru, D.S., Manjunatha, K.S, Object Oriented Programming with 

Java, EEE Edition, PHI.  

 

SEMESTER 7  

Java Lab  

Course Code  Course Title  Course 

Type  

L  T  P  C  Hrs/Week  

  Computer science Practical-7  DSCP-7  0  0  4  2  4  

  

1. Programs using constructor and destructor.  

2. Creation of classes and use of different types of functions.  

3. Count the number of objects created for a class using static member function.  

4. Write programs on interfaces.  

5. Write programs on packages.  

6. Write programs using function overloading.  

7. Programs using inheritance.  

8. Programs using IO streams.  

9. Programs using files.  

10. Write a program using exception handling mechanism. 11. Programs using AWT   

12. Programs on swing.   

 

  

  

  

  



 

 

PAPER 8: Numerical Algorithms and Operation Research  

Course 

Code  

Course Title  Course 

Type  

L  T  P  C  Hrs/Week  

  NUMERICAL ALGORITHMS AND  

OPERATION RESEARCH   

DSC-8  3  1  0  4  4  

  

Course Objectives   

1. To make students well conversant with numerical methods to solve ordinary differential 

equations  

2. Understand the meaning, purpose, and tools of Operations Research   

3. Describe the history of Operations Research   

4. Describe the Stages of O.R   

5. Explain the Applications of Operations Research   

6. Describe the Limitations of Operation Research   

7. Understand the OR specialist and Manager relationship  

Course outcomes  

After completing this course satisfactorily, a student will be able to:    

  

1. Solve linear programming problems using appropriate techniques and optimization 

solvers, interpret the results obtained.  

2. Optimize the allocation of resources to Demand points in the best possible way using 

various techniques and minimize the cost or time of completion of number of jobs by 

number of persons.  

3. Model competitive real-world phenomena using concepts from game theory. Analyse 

pure and mixed strategy games.  

4. Formulate Network models for service and manufacturing systems, and apply operations 

research techniques and algorithms to solve these Network problems.  

  

UNIT I                    14 HOURS  

  

Computer Arithmetic: Floating point representation of numbers, arithmetic operations 

with normalization, consequences of normalized floating point representation of numbers, 

Errors in numbers  

Finding the roots of an equation: Iterative method: Introduction, Beginning an iterative 

method, Bisection method, Newton Raphson method, Regula Falsi method. Comparison 

of Iterative methods, Order of Convergence of Newton Raphson Method and Secant 

Method.  

Ordinary differential equations: Euler’s method, Taylor series method, Range Kutta II and 

IV order methods.  



 

 

  

  

UNIT II                    14 HOURS  

  

Numerical Integration: Simpson’s 1/3 and 3/8 rule, Trapezoidal rule.  

Solving simultaneous linear equations: Introduction, Gauss Elimination method, 

pivoting, ill conditioned equations, Gauss Jordon method, and Gauss-Seidel iterative 

method. Comparison of direct and iterative methods.  

Operation Research -Definition of the term Operation Research – Nature , Management 

Application , Modeling , Principles of modeling , features , Different Phases , scope. 

Advantages and Limitations of O.R. General method for solving O.R models and Role of 

O.R in decision making.  

  

UNIT III                    14 HOURS  

  

Some important definitions – Solutions to LPP, Feasible Solution, Basic Solutions, Basic 

Feasible Solution, Optimum Basic Feasible Solution, Unbounded Solution. Assumptions 

in LPP, Limitations of LPP, Applications of LPP and advantages of LPP  

Standard Linear Programming – Formulation of a Linear Programming Solving L.P.P. by 

Graphical Method Problem and Simplex Method.  

  

UNIT IV                    14 HOURS  

  

Transportation Problems – Method of finding initial basic feasible solution to  

Transportation problem-North West Corner, Least Cost Method and Vogel’s Method. 

Method of finding initial basic feasible solution to Assignment Problem using Hungarian 

Method.  

  

Reference Books:  

1. Computer Oriented Numerical Methods by Rajaraman. V.  

2. “Operation Research”, by S.D.Sharma Kedarnath Ramnath Publishers 16th edition 2010  

3. Numerical Methods by S.S. Sastry.  

4. G. Hadley: Linear Programming. Narosa, Reprint, 2002.  

5. G. Hadley: Linear Algebra, Narosa, Reprint, 2002.  

6. Hamdy A. Taha: Operations Research-An Introduction, Prentice Hall, 9th Edition, 

2010.  

7. A. Ravindran, D. T. Phillips and James J. Solberg: Operations Research- Principles and 

Practice, John Wiley & Sons, 2005.  



 

 

8. F.S. Hillier. G.J. Lieberman: Introduction to Operations Research- Concepts and Cases, 

9th Edition, Tata Mc-Graw Hill, 2010.  

  

  

  

SEMESTER 8 

Numerical Algorithms Lab  

Course Code  Course Title  Course 

Type  

L  T  P  C  Hrs/Week  

  Computer science Practical-8  DSCP-8  0  0  4  2  4  

  

1) Program to solve the given equation by using Bisection method.  

  

2) Program to solve the given equation by using Regula Falsi method.  

  

3) Program to solve the given equation by using Newton Raphson method.  

  

4) Program to solve the given differential equation by using Rungekutta’s II order 

method.  

  

5) Program to solve the given differential equation by using Rungekutta’s IV order 

method.  

  

6) Program to integrate the given function by using Trapezoidal method.  

  

7) Program to integrate the given function by using Simpson’s 1/3 rule.  

  

8) Program to integrate the given function by using Simpson’s 3/8 rule.  

  

9) Program to solve the set of simultaneous equations using the Guass Elimination 

method.  

  

10) Program to solve the set of simultaneous equations using Guass Jordon method.  

  

11) Program to solve the set of simultaneous equations using Guass Seidal iterative 

method.  

12) Programs using JDBC.  



 

 

I and II  SEMESTER:  SCHEME OF VALUATION (Theory) IN COMPUTER SCIENCE 

Evaluation of Internal Assessment Marks* for DSC, AECC and OE Papers  

 

  

 

  

  

 

QUESTION PAPER PATTERN for I and II SEMESTER Discipline Specific Course 

(DSC-1, DSC-2 Papers)  

 

Duration: 2h.30min  Max. Marks: 60   

Instructions:   

PART-A  Answer any six of the following   6 X 2 = 12  

1  a)  (Two questions from each unit)    

  b)      

  c)      

  d)      

  e)      

  f)      

  g)      

  h)      

PART-B: Unit-I   

Answer any two of the following   2 X 6 = 12  

2  a)      

b)      

3  a)      

b)      

4  a)      

b)      

PART-C: Unit-II   

Answer any two of the following   2 X 6 = 12  

5  a)      

b)      

6  a)      

b)      

  C1 Marks  C2 Marks  

Test  10  10  

Assignment/Report  10  10  

Total  20  20  



 

 

7  a)      

b)      

PART-D: Unit-III   

Answer any two of the following   2 X 6 = 12  

8  a)      

b)      

9  a)      

 

 b)      

10  a)      

b)      

PART-E: Unit-IV  

Answer any two of the following   2 X 6 = 12  

11  a)      

b)      

12  a)      

b)      

13  a)      

b)      

The sub-questions in Part-B, Part-C, Part-D and Part-E shall be of (3 + 3) or (4 + 2) or 

(6)  
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