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Definition of Data Structure, Types of Data Structures, Abstract Data Type (ADT), 
Algorithms: Algorithm Concepts, Definition of Algorithm, Objectives of Algorithms, 
Quality of an Algorithm, Space Complexity and Time Complexity of an Algorithm, 
Introduction to Arrays, Row and Column Major Implementations of 1 - D, 2-D, 3-D Arrays, 
Searching in Arrays - Linear Search, Binary Search, Hash Tables.

Sorting in arrays - Bubble Sort, Selection Sort, Insertion Sort, Merge Sort, Quick Sort, 
Concept of a Linked List, Linear Single and Double Linked Lists, Circular linked List, 
Operations on Linked Lists and implementation in C, Applications of Linked List. 
Introduction to Stacks, Operations on Stack, Stack Implementation in C, Applications of 
Stack.

Introduction to Queues, Types of Queues: Linear Queue, Circular Queue, Priority Queue, 
Double Ended Queue, Operations on Queues, Queue Implementation in C, Concept of a 
Tree, Definitions and Examples of n-ary Tree, Binary Tree, Strictly Binary Tree, Complete 
Binary Tree, Almost Complete Binary Tree. Level of a Node, Height and Depth of a Tree, 
Binary Search Tree, Operation on Trees, Tree Traversal and Search Algorithm with 
Implementation in C, AVL Tree, B Tree, B+ Tree, Heap Tree.

Huffman Algorithm. Definitions of Vertex, Edge and Graph, Types of Graphs – Directed 
and Undirected, Connected and Disconnected, Cyclic and Acyclic, Isomorphic Graphs. 
Representation of Graphs: Adjacency Matrix, Linked List. Incidence Matrix, Path Matrix. 
Graph Algorithms – Breadth First Search (BFS), Depth First Search (DFS), Spanning Tree, 
Minimum Spanning Tree (MST), Kruskal’s Algorithm, Prim’s Algorithm and Shortest Path 
Algorithms. 

1. S. Lipshutz, Data Structures, , McGraw-Hill, 2011.
2. D. Samanta, , PHI, 2006.
3. Yashavant P. Kanetkar, , Second Edition, BPB, 2003. 
4. A.M. Tanenbaum, , Prentice-Hall, Inc., New Jersey, 1998.
5. Cormen, Leiserson, Rivest and Stein, , 2nd Edition, McGraw-Hill, 

2009. 

Internal Assessment: 25 Marks 
End Semester Examination: 75 Marks
Duration of Examination: 2 Hrs.

4 4 4

AVL Tree, B Tree, B+ Tree, Heap Tree.

Linear Search, Binary Search, Hash Tables.

and Undirected, Connected and Disconnected, Cyclic and Acyclic, Isomorphic Graphs. 
Representation of Graphs: Adjacency Matrix, Linked List. Incidence Matrix, Path Matrix. 

(DFS), Spanning Tree, 
Minimum SMinimum Spanning Minimum S Tree (MST), Kruskalree (MST), Kruskal













Definition, Program Vs Software, Overview of S/W Engineering Process, Software life 
cycle Models: Build and Fix, Waterfall, Prototype, Iterative Enhancement Model, 
Evolutionary, Spiral Model, RAD Model. 

Requirements Engineering Process, Requirements Elicitation & Analysis Techniques, 
Problem Analysis, Data Flow Diagrams, Data Dictionaries, Software Requirement and 
Specifications (SRS), Characteristics of good quality SRS, Components of SRS - Functional 
& Non-Functional Requirements, Requirements Validation, Use Cases, Decision Table, 
Decision Tree. 

Software Project Planning Objectives, Project Size Estimation, Cost Estimation -
COCOMO Estimation Model. Software Risks, Risk Identification, Risk Refinement, Risk 
Monitoring & Management. Introduction to Software Design, Principles, Abstraction, 
Modularity, Information Hiding, Functional Independence, Module Level Concepts: 
Cohesion, Coupling, Types of Cohesion and Coupling. 

Design components - Data Design, Architectural Design, User Interface Design, 
Component Design, Activity Diagrams. Introduction to Software Testing, Error, Faults, 
Failure, Software Reliability, Functional and Structural Testing, Basis Path Testing, 
Cyclomatic complexity, Testing Levels: Unit, Integration, Validation and System Testing, 
Alpha and Beta Testing, Quality Assurance.

1. R.S. Pressman, , McGraw-Hill, 2014.
2. Pankaj Jalote, , Narosa Publishing, 2015.
3. K. K. Aggarwal and Yogesh Singh, , New Age International Publishers, 

2008.
4. W. S. Jawadekar, , McGraw-Hill, 2004.
5. Douglas Bell, , Addison-Wesley, 2007.

Internal Assessment: 25 Marks 
End Semester Examination: 75 Marks
Duration of Examination: 2 Hrs.

4 4 4

Failure, Software Reliability, Functional and Structural Testing, Basis Path Testing, 
Cyclomatic complexity, Testing Levels: Unit, Integration, Validation and System Testing, 
Alpha and Beta Testing, Quality Assurance.

Problem Analysis, Data Flow Diagrams, Data Dictionaries, Software Requirement and 
Specifications (SRS), Characteristics of good quality SRS, Components of SRS Specifications (SRS), Characteristics of good quality SRS, Components of SRS 

Functional Requirements, Requirements Validation, Use Cases, Decision Table, 
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Code Title of Paper Unit Credit Maximum Marks
BHM-111 Calculus 4 4 100
BHM-112 Analytical Geometry 4 4 100
BHM-113 (GE-1) *# C1. Set Theory and Number Theory

C2. Computer Fundamentals 4 4 100

BHM-114 (AE-1) English/MIL Communication 4 4 100

BHM-211 Differential Equations 4 4 100
BHM-212 Statistical Techniques 4 4 100
BHM-213 (GE-2) *# C1. Programming in C (P)

C2. Econometrics 4 4 100

BHM-214 (AE-2) English/MIL Communication 4 4 100

BHM-311 PDE and System of ODE 4 4 100
BHM-312 Numerical Methods 4 4 100
BHM-313 Group Theory 4 4 100
BHM-314 (GE-3) *# C1. Information Security

C2. OOPs  in  C++ (P) 4 4 100

BHM-315 (SE-1) *# C1. Latex & Web Designing
C2. Computer Graphics 4 4 100

BHM-411 Real Analysis 4 4 100
BHM-412 Ring Theory 4 4 100
BHM-413 Linear Programming 4 4 100
BHM-414 (GE-4)*# C1. Mathematical Modelling

C2. Data Structures (P) 4 4 100

BHM-415 (SE-2) *# C1. Graph Theory
C2.  Fuzzy Sets and Logics 4 4 100

BHM-511 Riemann Integration and Series of Functions 4 4 100
BHM-512 Multivariate Calculus 4 4 100
BHM-513 Metric Spaces 4 4 100
BHM-514 Linear Algebra 4 4 100
BHM-515 (DS-1)*# C1. Modelling and Simulation

C2. Discrete Mathematics 4 4 100

BHM-516 (DS-2) *# C1.Mathematical Finance
C2. Dynamical Systems 4 4 100

BHM-611 Integral Equations and Calculus of Variations 4 4 100
BHM-612 Complex Analysis 4 4 100
BHM-613 Differential Geometry 4 4 100
BHM-614 Mechanics 4 4 100
BHM-615 (DS-3) *# C1. Boolean Algebra and Automata Theory

C2. Bio-Mathematics 4 4 100

BHM-616 (DS-4) *# C1. Industrial Mathematics
C2. Applications of Algebra 4 4 100

Analytical Geometry
C1. Set Theory and Number Theory
C2. Computer Fundamentals

Set Theory and Number Theory

Statistical Techniques
Programming in C (P)

C2. Econometrics

Information SecurityInformation Security
C2. OOPs  in  C++ (P)

Information Security

Latex & Web DesigningLatex & Web Designing
C2. Computer Graphics

Mathematical Modelling
C2. Data Structures (P)
C1. Graph TheoryGraph Theory
C2.  Fuzzy Sets and Logics

Riemann Integration and Series of Functions 

Modelling and Simulation
Discrete Mathematics
Modelling and Simulation

C1.Mathematical Finance
C2. Dynamical Systems

Integral Equations and Calculus of Variations

C1. Boolean Algebra and Automata Theory
Bio-Mathematics
Boolean Algebra and Automata Theory













 

B.Sc. (Hons.)  Mathematics 

Semester – III 

Syllabus 

Code Title of Paper Period per 

week 

Internal 

Assessment 

Semester 

Examination 

BHM-314 

(GE-3) C1 

Information Security 4L 25 75 

     

Unit-I Overview of Security: Protection versus security; aspects of security–data integrity, data 

availability, privacy; security problems, user authentication, Orange Book. 

 

Unit-II Security Threats: Program threats, worms, viruses, Trojan horse, trap door, stack and 

buffer over flow; system threats- intruders; communication threats- tapping and piracy. 

 

Unit-III Cryptography: Substitution, transposition ciphers, symmetric-key algorithms-Data 

Encryption Standard, advanced encryption standards, public key encryption - RSA; 

Diffie-Hellman key exchange, ECC cryptography, Message Authentication- MAC, hash 

functions. 

 

Unit-IV Digital signatures: Symmetric key signatures, public key signatures, message digests, 

public key infrastructures. 

Security Mechanisms: Intrusion detection, auditing and logging, tripwire, system-call 

monitoring. 

 

 
 

Books Recommended:  
1. W. Stallings: Cryptography and Network Security Principles and Practices, 4th Ed., Prentice- 

Hall of India, 2006. 

2. C. Pfleeger and S.L. Pfleeger: Security in Computing , 3rd Ed., Prentice-Hall of India, 2007. 

3. D. Gollmann: Computer Security, John Wiley and Sons, NY, 2002. 

4. J. Piwprzyk, T. Hardjono and J. Seberry: Fundamentals of Computer Security, Springer-Verlag 

Berlin, 2003. 

5. J.M. Kizza: Computer Network Security, Springer, 2007. 

6. M. Merkow and J. Breithaupt: Information Security: Principles and Practices, Pearson 

Education, 2006. 
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B.Sc. (Hons.)  Mathematics 

Semester – III 

Syllabus 

Code Title of Paper Period per 

week 

Internal 

Assessment 

Semester 

Examination 

BHM-315 

(SE-1) C1 

Latex & Web Designing 

 

4L 25 75 

     

Unit-I LaTeX: elements of LaTeX, typesetting mathematics, graphics in LaTeX, PSTricks, 

Beamer presentation.   

Unit-II Introduction to World Wide Web, communication on the Internet, Internet domains, 

Internet server identities, establishing connectivity on the Internet, Internet protocols, 

Internet services - E-mail, FTP, search engines, web browsers.  

Unit-III Introduction to HTML, basic structure of a HTML document, working with texts and 

tables, frames, images and links, forms, creating simple web pages.  

Unit-IV Introduction to DHTML, benefit of CSS, CSS properties, CSS styling, working with lists 

and tables, web page layout and editing with CSS, writing JavaScript into HTML, basic 

programming using JavaScript.  

 
 

Books Recommended:  

1. L. Lamport. LATEX: A Document Preparation System, User’s Guide and Reference Manual, 

Addison-Wesley, New York, second edition, 1994. 

2. Martin J. Erickson and Donald Bindner: A Student's Guide to the Study, Practice, and Tools of 

Modern Mathematics, CRC Press, Boca Raton, FL, 2011.  

3. Robert W. Sebesta: Programming the World Wide Web, (4th ed.), Addison Wesley, 2007. 

4. Dick Oliver, Michael Morrison: Sams Teach Yourself HTML and CSS in 24 Hours, Pearson 

Education, 2005. 

5. Danny Goodman: JavaScript & DHTML Cookbook: Solutions and Example for Web 

Programmers, O'Reilly Media, 2003. 

6. Ivan Bayross: HTML 5 and CSS 3 Made Simple, BPB, 2012.  
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B.Sc. (Hons.)  Mathematics 

Semester – III 

Syllabus 

Code Title of Paper Period per 

week 

Internal 

Assessment 

Semester 

Examination 

BHM-315 

(SE-1) C2 

Computer Graphics 4L 25 75 

     

Unit-I Introduction of computer graphics and its applications, development of computer 

graphics, raster scan and random scan graphics storages, displays processors and character 

generators, colour display techniques, interactive input and output devices. 

 

Unit-II Points, lines and curves: scan conversion, line drawing algorithms, circle and ellipse 

generation algorithms, conic-section generation, and polygon filling algorithms.  

 

Unit-III Two-dimensional viewing, coordinate systems, linear transformations, clipping: point and 

line clipping, line and polygon clipping algorithms. 

 

Unit-IV Three-dimensional concepts: basic transformation - translation, rotation, scaling, 

reflections, projections, three dimensional object representation: polygons, curved lines, 

splines, quadric surfaces, three dimensional line clipping algorithms.     

 
 

Books Recommended: 

1. D. Hearn and M.P. Baker: Computer Graphics, 2
nd

  Ed., Prentice–Hall of India, 2004.  

2. J. D. Foley, A. Van Dam, S. K. Feiner and J. F. Hughes: Computer Graphics: Principals and 

Practices, 2nd Ed., Addison-Wesley, MA, 1990.  

3. D.F. Rogers: Procedural Elements in Computer Graphics, 2nd Ed., McGraw Hill Book 

Company, 2001.  

4. D.F. Rogers and A. J. Admas: Mathematical Elements in Computer Graphics, 2nd Ed., McGraw 

Hill Book Company, 1990. 
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