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Programme Code: B.Sc. Programme Title: B.Sc. Mathematics 

Course Code: 21UMS5S1 
Title Batch: 2021 - 2024 

 

FINANCIAL 

MATHEMATICS-I 

 

Semester: V 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

1 
 

Credits: 

 

2 

Course Objective 

This course provides an introduction to the basic mathematical concepts and techniques used in finance 

and business, highlighting the inter-relationships of the mathematics and developing problem solving 

solutions with a particular emphasis on financial and business applications 

 

Course Outcomes (CO) 

 

On the successful completion of the course, students will be able to  

CO 

Number 

CO Statement Knowledge 

Level 

CO1 Demonstrate an understanding of the term structure of interest rates. K2 

CO2 Define and describe in detail, the use of simple and compound rates 

of interest and distinguish between nominal and effective rates of 

interest 

K3 

CO3 Demonstrate an understanding of concepts relating to annuities K3 

CO4 Describe in detail the various types of annuities and perpetuities and 

use them to solve financial transaction problems 

K3 

CO5 Demonstrate their ability to apply the technical solutions related to 

the course in a practical context. 

K3 

 

 

Mapping 
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Units Content Hrs. 

Unit I 

 

Rates of interest – Simple and Compound interest rates – Accumulation and 

Present value of payments – Nominal rate of interest – Effective rate of interest. 

Solving problems associated with the above topics. 

 

2 

Unit II 

Limiting case of i
(m) 

- Concept of Force of interest ‘ ’ – Establishing 

relationship between the effective, nominal and force of interest – Application of 

Euler’s theorem. Solving problems associated with the above topics. 

 

3 

Unit III 

Introduction to Series of Payments  -  Definition of Annuity  – Annuity certain – 

Immediate and deferred annuities - Accumulations and Present values of 

Annuities where the payments and interest rates have same frequencies. Solving 

problems associated with the above topics. 

 

2 

Unit IV 

Definition and Derivation of n
a

, n
s

, .  Definition of Perpetuity- Expressions 

for 
a

, 
a

 .  Increasing and Decreasing annuities – Expressions for n
Ia)(

, 

n
Is)(

 and n
Da)(

. Values of annuities where the successive installments form 

an arithmetic progression / geometric progression. Solving problems associated 

with the above topics. 

 

3 

Unit V 

Accumulations and Present values of Annuities where payments and interest 

rates have different frequencies. Definition and derivation of 

)( p

n
a

,   ̈ 
(  

 and 

their corresponding accumulated values. Solving problems associated with the 

above topics. 

 

3 

 Total Contact Hrs. 13 

 

Pedagogy: 

 

Direct Instruction, Flipped Class, Power Point Presentation. 

 

Assessment Methods: 

 

 Seminar,  Chalk and talk, Quiz, Assignments, Group Task. 
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Text Books:  

 

1. CM 1 - Actuarial Mathematics-Combined material pack-The Actuarial Education 

Company on behalf of the Institute and Faculty of Actuaries, London, 2019. 

2. IC - 81- Mathematical Basis of Life Assurance – published by Insurance Institute of India, 

1991. 

Related Online Contents[MOOC, SWAYAM,NPTEL, Websites etc.,] 

 

1. https://youtu.be/mFI58RRCDbs 

2. https://youtu.be/A7eKB6xRuYM 
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Programme Code: B.Sc. Programme Title: B.Sc. Mathematics 

Course Code: 
21UMS5AL Title Batch: 2021 - 2024 

ADVANCED 

LEARNER COURSE 

(OPTIONAL):  

ADVANCED 

OPERATIONS 

RESEARCH - I 

 

Semester: V 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

- 
 

Credits: 

 

3* 

Course Objective 
The course aims to introduce some OR techniques like Integer programming, Gold programming, dynamic 

programming etc. to build capabilities in students for analyzing different business situations involving 

limited resources and obtained logical solutions. 

Course Outcomes (CO) 

On the successful completion of the course, students will be able to  

CO 

Number 

 

CO Statement 

Knowledge 

Level 

CO1 recall Linear programming techniques, understand and apply 

advanced techniques in linear programming and duality to real life 

problems  

K2 & K3 

CO2 understand and solve variety of problems such as replacement 

problems, transportation problem etc. 

K2 &K3 

CO3 sketch  the theoretical workings of Integer programming, Goal 

programming, Dynamic programming problems and their solution 

procedures. 

K3 

CO4 analyze any real system and formulate Mathematical models. K4 

CO5 make effective decisions under various business situations by 

applying appropriate optimization techniques. 

K4 

Mapping 
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Units Content 

Unit I 

Duality in Linear Programming:Economic Interpretation of Duality - Dual Simplex 

method. 

LPP - Advanced Techniques: 

Introduction - Revised Simplex Method - Bounded Variables. 

Chapter 5: Sections: 5.8, 5.9. 

Chapter 9: Sections: 9.1, 9.2and 9.4. 

Unit II 

Integer Programming: Introduction - Pure And Mixed Integer Programming Problems 
- Gomory’s All-IPP Method - Construction of Gomory’s constraint Fractional Cut 
Method - All Integer LPP, Fractional Cut Method - Mixed Integer LPP - Branch and 
Bound Method. 
Chapter 7: Sections: 7.1 - 7.7. 

Unit III 

Goal Programming: Introduction - Categorization of Goal Programming -Formulation 

of Linear Goal Programming Problem – Graphical Goal Attainment Method – Simplex 

Method for Goal Programming Problem. 

Chapter 8: Sections: 8.1 - 8.5. 

Unit IV 

Dynamic Programming: Introduction - The Recursive Equation Approach - 

Characteristics of Dynamic Programming - Dynamic Programming Algorithm. 

Chapter 13: Sections: 13.1 - 13.4. 

Unit V 

Replacement problem and System Reliability:Replacement of Equipment that fails 

suddenly - Recruitment and Promotion problem. 

Transportation Problem: Stepping Stone Solution Method - Time Minimization 

Transportation Problem - Transshipment Problems. 

Chapter 18: 18.3 and 18.4. 

Chapter 10: 10.14, 10.16 and 10.17. 

 

Pedagogy: 

 

Direct Instruction, Flipped Class, Power Point Presentation. 

Assessment Methods: 

 

 Seminar, Chalk and talk, Quiz, Assignments, Group Task. 

 

 

Text Book:  

Kanti Swarup, Gupta P.K. & Man Mohan, Operations Research (2014), Sultan Chand & 

Sons, New Delhi. 

 

Books for Reference : 

 

1. Philips T, Ravindran A and Solberg J, Operations Research: Principles and Practice, 

John Willey & Sons, 1976. 
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2. Taha H. A, Operation Research - An introduction, Prentice Hall of India Pvt. Ltd, New 

Delhi, 2006. 

3. P. K Gupta &D. S Hira, Operations Research, S. Chand and company Ltd, New Delhi, 

2014. 

4. S. Dharani Venkatakrishnan, Operations Research principles problems, Keerthi Publishing 

house Pvt. Ltd.,1994. 
 

 

Related Online Contents[MOOC, SWAYAM,NPTEL, Websites etc.,] 

 

1. https://www.youtube.com/watch?v=xGkpXkAnWU&list=PLjc8ejfjpgTf0LaDEHg

LB3gCHZYcNtsoX&index=30 

2. https://www.youtube.com/watch?v=h0bdo06qNVw&list=PLjc8ejfjpgTf0LaDEHg

LB3gCHZYcNtsoX&index=33 

3. https://www.youtube.com/watch?v=H58TPQNr2kM&list=PLjc8ejfjpgTf0LaDEH

gLB3gCHZYcNtsoX&index=34 
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Programme Code: B.Sc. Programme Title: B.Sc. Mathematics 

Course Code: 
21UMS5E2 Title Batch: 2021 - 2024 

ARTIFICIAL 

INTELLIGENCE 

AND MACHINE 

LEARNING 

Semester: V 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

4 
 

Credits: 

 

3 

 

Course Objective 

On successful completion of the course the students are able to understand the concepts 

of problem solving logics, reasoning knowledge, Decision making, Learning with 

searches and algorithms. 

Course Outcomes (CO) 

On the successful completion of the course, students will be able to  

CO 

Number 

CO Statement Knowledge 

Level 

CO1 
To recall the basic logical searches, learning algorithms and 
improve decision making systems. 

K1 

CO2 
To Summarize the idea about knowledge representation and 
reasoning 

K2 

CO3 
To illustrate new knowledge with probabilistic reasoning solutions K3 

CO4 
To Analyze Decision making system and its different process K4 

CO5 
To evaluate the learning skills with many observations and 
machine learning algorithms 

K5 

 

Mapping 
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Units Content Hrs. 

Unit I 

INTRODUCTION: The Introduction of AI - The History of AI - Intelligent 

agents – Agents based system. PROBLEM SOLVING:  State Space models – 

Searching for solution – Uniformed/ Blind search – Informed/Heuristic search 

- A* search - Hill - climbing  search - Meta Heuristic: Genetic Algorithm - 

Adversary based search: Minimax - Expect Imax- Alpha Beta pruning - 

Constraint satisfaction problem - Backtracking search. 

11 

Unit II 

KNOWLEDGE REPRESENTATION AND REASONING:Knowledge representation 
- Logics - bivalent logic - inference - Fuzzy logic: membership - Fuzzy rules and 
reasoning - Fuzzy inference 

11 

Unit III 

UNCERTAIN KNOWLEDGE AND PROBABILISTIC REASONING: Uncertainty - 

Probabilistic reasoning - Semantics of Bayesian network - Exact inference in 

Bayesian network- Approximate inference in Bayesian network -Probabilistic 

reasoningovertime Inference in temporal models - HiddenMarkov 

Models Dynamic BayesianNetworks 

10 

Unit IV 

DECISION-MAKING: Basics of utility theory, Utility functions - Sequential 

decision problems - Markov decision process - Value iteration - Policyiteration 

- Decisions in Multi agent system: Multi agent decision theory - Group decision 

making 

10 

Unit V 

Machine learning: Introduction- Probability distributions: Binary variables, 

Multinomial variables. Neural networks feed forward network function-Error 

propagation. Kernel methods-radial bias function networks .Graphical models- 

Bayesian networks-Discrete variables, linear Gaussian model. Mixture models 

andEM-K means clustering-.Combining models-Boosting Algorithm. 

10 

 
Total Contact Hrs. 

    52 

 

Pedagogy: 

 

Direct Instruction, Flipped Class, Power Point Presentation. 

Assessment Methods: 

 

 Seminar, Chalk and talk, Quiz, Assignments, Group Task. 

 

Text Books: 

1. Stuart Russell and Peter Norvig, Artificial Intelligence: A Modern Approach, Pearson 

Education, 2014. 

2. David Pool and Alan Mackworth, Artificial Intelligence: Foundations of 

Computational agents, Cambridge University Press, 2017. 

3. Christopher M.Bishop, Pattern Recognition and Machine Learning, Springer, 2013. 
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Books for Reference: 

 

1. C. S. Krishnamoorthy, S.. Rajeev, Artificial Intelligence and Expert Systems for 

Engineers, CRCPress, 1996. 

2. Nils J. Nilsson, The Quest for Artificial Intelligence: A History of Ideas and 
achievements,Cambridge University press, 2010. 

3. Alpaydin Ethem,Introduction to Machine Learning, Massachusetts Institute of 

Technology Press, 2009. 

Related Online Contents[MOOC, SWAYAM,NPTEL, Websites etc.,] 

1.https://youtu.be/yaL5ZMvRRqE 

 2.https://youtu.be/ukzFI9rgwfU 
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Programme Code: B.Sc. Programme Title: Mathematics 

Course Code: 21UMS6S1 
Title Batch: 2021 - 2024 

FINANCIAL 

MATHEMATICS -II 

 

Semester: VI 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

1 
 

Credits: 

 

2 

 

Course Objective 

The course on financial mathematics focuses on the mathematical properties and relations between 

concepts of financial and currency markets in investment and other economic activities. 

 

Course Outcomes (CO) 

On the successful completion of the course, students will be able to  

CO 

Number 

 

CO Statement 

Knowledge 

Level 

CO1 use a generalized cash-flow model to describe financial transactions. K2 

CO2 describe how a loan may be repaid by regular instalments of interest and 

capital. 

K3 

CO3 analyze straightforward compound interest problems and solve resulting 

equations of value, including for the implied rate of return. 

K4 

CO4 apply discounted cash flow techniques to investment project appraisal. K3 

CO5 communicate the difference in capital budgeting decision tools like Net 

Present Values, Interval Rates of Return and Discounted Payback 

Periods. 

K3 

 

Mapping 
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Units Content Hrs. 

Unit I 

Annuities payable continuously - Definition and derivation of na ,  n
aI )(

,   

ns ,  n
sI )(

 - Annuities where payments are increasing continuously and 

payable continuously – definition and derivation of  n
aI )(

,  n
sI )(

. Annuities 

where payments and interest both are varying continuously -  Evaluation of 


n

dttvt
0

)()(

.Solving problems associated with the above topics. 
 

3 

Unit II 

Equated monthly installments - Loan schedules- Principal and interest 

portion of annuity payments - Calculation of outstanding loan amount at any 

given time ‘t’. Solving problems associated with the above topics. 

 

2 

Unit III 

Calculation of Purchase price to yield a specified rate of return  - Dealing 

with changes arising due to modification of the original terms and conditions 

of the loans.  

Solving problems associated with the above topics. 

3 

Unit IV 

Appraisal of Projects – Cash flows, net present value and accumulated profit 

in an investment project. Solving problems associated with the above topics. 3 

Unit V 

Internal rate of return, Payback period, Discounted payback period. Solving 

problems associated with the above topics. 2 

 Total Contact Hrs. 13 

 

Pedagogy: 

 

Direct Instruction, Flipped Class, Power Point Presentation. 

Assessment Methods: 

 

 Seminar, Chalk and talk, Quiz, Assignments, Group Task. 

 

Text Books: 

1. CM 1 - Actuarial Mathematics-Combined material pack-The Actuarial Education 

Company on behalf of the Institute and Faculty of Actuaries, London, 2019. 

2. IC - 81- Mathematical Basis of Life Assurance – published by Insurance Institute of India, 

1991. 
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Related Online Contents[MOOC, SWAYAM,NPTEL, Websites etc.,] 

1. https://youtu.be/chzYFfBxU_Y 

2. https://youtu.be/LuK0PiD0EsM 
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Programme Code: B.Sc. Programme Title: Mathematics 

Course Code: 21UMS6E2 
Title Batch: 2021 - 2024 

GRAPH THEORY 
Semester: VI 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

5 
 

Credits: 

 

5 

 

Course Objective 

Graph theory is a major area of Combinatorics. In this Course we introduce the learners to some basic 

topics in graph theory. 

Course Outcomes (CO) 

 

On the successful completion of the course, students will be able to 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 recall the basic concepts and definitions of graphs along 

with types and their examples.  

K1 

CO2 demonstrate the concepts of connectivity and line 

connectivity. 

K3 

CO3 compare the features of Eulerian graphs and Hamiltonian 

graphs. 

K4 

CO4 apply the concept of directed graphs to solve network flow 

problems. 

K3 

CO5 relate the graph theory to the real world problems. K4 

 

 
 

Mapping 
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Units Contents Hrs. 

Unit-I Graphs: Varieties of graphs - Walks and connectedness - 

Degrees - Operation on Graphs. 

Matrices: The adjacency matrix - The incidence Matrix. 

14 

Unit-II Blocks: Cut points - bridges - and blocks - Block graphs and cut 

point graphs. 

Trees: Characterization of trees - Centers and centroids. 

13 

Unit-III Connectivity: Connectivity and line-connectivity.  

Traversibility:  Euelerian graphs.   
13 

Unit-IV Traversibility:  Hamiltonian graphs. 

Factorization:  1-factorization - 2-factorization.  
12 

Unit-V Planarity:  Plane and planar graphs - Outer planar graphs.                     13 

 

Total Contact Hrs. 65 

 

Pedagogy: 

 

Direct Instruction, Flipped Class, Power Point Presentation. 

Assessment Methods: 

 

 Seminar, Chalk and talk, Quiz, Assignments, Group Task. 

 

 

Text Book: 

 
Frank Haray. (2001). Graph Theory. Narosha Publishing. 

 

Books for Reference: 

 

1.Balakrishnan, R. and Ranganathan. K. (2000). A Text Book on Graph Theory. New York:  

Springer  Verlog. 

 2.Gould, R. (1988). Graph Theory, California: The Benjamin/ Cummings Publishing  

Company, Inc. 

3. Hartsfield, N. and Ringel, G.(1990) Pearls in Graph Theory, Academic Press.   

4. Bondy, J.A. and Murty U.S.R.  (1976) Graph Theory with Applications, Macmillan  

Company. 
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Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.] 

 

1. https://youtu.be/1h2BoCtobXw 

2. https://youtu.be/R9R9hhue614 
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Programme Code: B.Sc. Programme Title: Mathematics 

Course Code: 21UMS6E4 
Title Batch: 2021 - 2024 

INTRODUCTION 

TO INDUSTRY 

4.0 

Semester: VI 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

4 
 

Credits: 

 

3 

Course Objective 

To impart knowledge on Industry 4.0, need for digital transformation and the following Industry 

4.0 tools: 

1. Artificial Intelligence 

2. Big Data and Data Analytics 

         3.   Internet of Things 

Course Outcomes (CO) 

On the successful completion of the course, students will be able to 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 
Know the reason for adopting Industry 4.0 and Artificial 
Intelligence. 

K1 

CO2 
Understand the need for digital transformation. K2 

CO3 
Apply the industry 4.0 tools. K3 

CO4 
Analyze the applications of Big Data . K4 

CO5 
Examine the applications and security of IoT 
Applications. 

K4 

 

Mapping 
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Units Content Hrs. 

Unit I 

Industry 4.0: Need – Reason for Adopting Industry 4.0 -Definition – 

Goals and Design Principles - Technologies of Industry 4.0 – Big Data – 

Artificial Intelligence (AI) – Industrial Internetof Things - Cyber Security – 
Cloud – Augmented Reality. . 

11 

Unit II 

Artificial Intelligence : Artificial Intelligence : Artificial Intelligence (AI) 
– What & Why? - History of AI – Foundations of AI -The AI -environment 
- Societal Influences of AI - Application Domains and Tools - Associated 
Technologies of AI - Future Prospects of AI - Challenges of AI . 

10 

Unit III 

Big Data And IoT : Big Data : Evolution - Data Evolution - Data : 

Terminologies - Big Data Definitions - Essential of Big Data in Industry 

4.0 - Big Data Merits and Advantages - Big Data Components : Big Data 

Characteristics - Big Data Processing Frameworks - Big Data Applications 

- Big Data Tools - Big Data Domain  Stack : Big Data in Data Science - Big 

Data in  IoT - Big Data in  Machine Learning- Big Data in Databases - Big 

Data Use cases Big Data in Social Causes - Big Data for Industry - Big 

Data Roles and Skills -Big Data Roles - Learning Platforms; Internet of 

Things (IoT) : Introduction to IoT  - Architecture of IoT - Technologies for 

IoT - Developing IoT  Applications -Applications of IoT - Security in IoT . 

11 

Unit IV 

Applications And Tools Of Industry 4.0: Applications of IoT – 

Manufacturing – Healthcare – Education – Aerospace and Defense – 

Agriculture – Transportation and Logistics – Impact of Industry 4.0 on 

Society: Impact on Business, Government, People. Tools for Artificial 

Intelligence, Big Data and DataAnalytics, Virtual Reality, Augmented 

Reality, IoT, Robotics. 

10 

Unit V 

Jobs 2030: Industry 4.0 – Education 4.0 – Curriculum 4.0 – Faculty 4.0 – 

Skills required for  Future - Tools for  Education  –  Artificial  Intelligence  
Jobs  in  2030  –Jobs2030 Framework foraligning Education with Industry 

4.0 . 

10 

 Total Contact Hrs. 52 

Pedagogy: 

 

Direct Instruction, Flipped Class, Power Point Presentation. 

Assessment Methods: 

 

 Seminar, Chalk and talk, Quiz, Assignments, Group Task. 
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Text Book: 

            Higher Education for Industry 4.0 and Transformation to Education 5.0(2021 )-P.Kaliraj& 

           T. Devi 

 

Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.] 

1. https://nptel.ac.in/courses/106/105/106105195/ 
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Programme Code: B.Sc. Programme Title: Mathematics 

Course Code: 
21UMS6AL Title Batch: 2021 - 2024 

ADVANCED 

LEARNER COURSE 

(OPTIONAL):  

ADVANCED 

OPERATIONS 

RESEARCH - II 

 

Semester: V 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

- 
 

Credits: 

 

3* 

Course Objective 
The course aims to expose non-linear programming and simulation. Further it helps the student to 

understand different computational algorithms used in solving non-linear programming problems. The 

course also enables to schedule projects and build mathematical models to study the real world system. 

Course Outcomes (CO) 

On the successful completion of the course, students will be able to  

CO 

Number 

CO Statement Knowledge 

Level 

CO1 understand non-linear programming problems and familiarize 

different solving procedures 

K2& K3 

CO2 formulate and solve non-linear programming problems using 

appropriate techniques and interpret the results. 

K3 

CO3 simulate Various real life probabilistic situations using methods 

like Monte Carlo simulation 

K4 

CO4 analyze the resources efficiently under various constrains and 

estimate the probability of completing a project on time. 

K4 

CO5 develop critical and analytical skills that enable to apply 

optimization techniques constructively to any business environment 

and draw wise decisions. 

K4 

 

Mapping 
 

 

 

 

 

 

 

 

 

 

 

H - HIGH; M - MEDIUM; L - LOW. 

     PO /PSO 
 

CO 
PO1 PO2 PO3 PO4 

 

PO5 

 

PO6 

 

PO7 PSO1 PSO2 

CO1 H H H H H M M H H 

CO2 H H H H M H M H H 

CO3 H M H H H M H H H 

CO4 H H H H H H H H H 

CO5 H H H H H H H H H 
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Units Content 

Unit I 

Non-linear Programming:Introduction - Formulating a Non-linear Programming Problem 

(NLPP) - General Non-linear Programming Problem - Constrained Optimization with Equality 

Constraints - Constrained Optimization with Inequality Constraints. 

Chapter 27: Sections: 27.1- 27.5. 

Unit II 

Non-linear Programming - Methods:  Introduction - Quadratic Programming - Wolfe’s 

Modified Simplex Method - Beale’s Method. 

Chapter 28: Sections: 28.1, 28.4 – 28.6. 

Unit III 

Simulation: Introduction - Why simulation? - Process of simulation - Simulation models - Even-

type simulation - Generation of random numbers - Monte-Carlo Simulation. 

Chapter 22: Sections:22.1 - 22.7. 

Unit IV 

Simulation: Simulation of inventory problems - Simulation of a Queueing System - Simulation 

of Job Sequencing. 

Chapter 22:  Sections: 22.8, 22.9 and 22.12. 

Unit V 

Resource Analysis in Network scheduling: Introduction - Project cost - Time-cost 

Optimization Algorithm. 

Chapter 26: Sections: 26.1 - 26.3. 

Pedagogy: 

 

Direct Instruction, Flipped Class, Power Point Presentation. 

Assessment Methods: 

 

 Seminar, Chalk and talk, Quiz, Assignments, Group Task. 

 

 

 

Text Book: 

 

Kanti Swarup, Gupta P.K., Operations Research, Sultan Chand & Sons, New Delhi - 2014. 

 

 

Reference Books: 

 

1. Philips T, Ravindran A and Solberg J, Operations Research: Principles and Practice, John 

Willey & Sons, 1976. 
2. Taha H. A, Operation Research - An introduction, Prentice Hall of India Pvt. Ltd, New 

Delhi, 2006. 
3. P. K Gupta &D. S Hira, Operations Research, S. Chand and company Ltd, New Delhi, 

2014. 

4. S. Dharani Venkatakrishnan, Operations Research principles problems, Keerthi 

Publishing house Pvt. Ltd, 1994. 
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Related Online Contents[MOOC, SWAYAM,NPTEL, Websites etc.,] 

 

1. https://www.youtube.com/watch?v=xGkpXkAnWU&list=PLjc8ejfjpgTf0LaDEHg

LB3gCHZYcNtsoX&index=30 

2. https://www.youtube.com/watch?v=h0bdo06qNVw&list=PLjc8ejfjpgTf0LaDEHg

LB3gCHZYcNtsoX&index=33 

3. https://www.youtube.com/watch?v=H58TPQNr2kM&list=PLjc8ejfjpgTf0LaDEH

gLB3gCHZYcNtsoX&index=34 
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https://www.youtube.com/watch?v=h0bdo06qNVw&list=PLjc8ejfjpgTf0LaDEHgLB3gCHZYcNtsoX&index=33
https://www.youtube.com/watch?v=H58TPQNr2kM&list=PLjc8ejfjpgTf0LaDEHgLB3gCHZYcNtsoX&index=34
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Programme Code: B.Sc. Programme Title: Mathematics 

Course Code: 21UMS6S2 
Title Batch: 2021 - 2024 

CRYPTOGRAPY 

Semester: VI 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

1 
 

Credits: 

 

2 

 

Course Objective 

To enable the learners to explore the basic techniques of modern cryptography and to re-

visit some mathematical results which are foundations for several modern cryptographic 

algorithms. 

 
Course Outcomes (CO) 

On the successful completion of the course, students will be able to 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 understand the fundamentals of cryptography including 

data and advanced encryption standards. 

K2 

CO2 learn to encrypt and decrypt messages using block ciphers. K2 

CO3 acquire knowledge about the uses of RSA crypto system. K3 

CO4 learn about how to maintain the confidentiality, Integrity 

and availability of a data. 

K4 

CO5 analyze and apply the concepts of public number 

generation and public key encryption in real life situations. 

K4 

 

Mapping 
 

 

 

 

 

 

 

 

 

 

 

H – HIGH; M – MEDIUM; L – LOW. 

 

     PO /PSO 
 

CO 
PO1 PO2 PO3 PO4 

 

PO5 

 

PO6 

 

PO7 PSO1 PSO2 

CO1 H H H H H H H H H 

CO2 H H M H H H M H H 

CO3 H M M H M M M H H 

CO4 H H H H H H H H H 

CO5 H M H H H H M H H 
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Unit Content Hrs 

Unit-I Encryption: Encryption Schemes, Symmetric and Asymmetric 

Cryptosystems, Cryptanalysis, Alphabets and Words, Permutations, 

Block Ciphers. 

 

3 

 

Unit-II Encryption: Matrices and Linear Maps, Affine Linear Block 

Ciphers, Vigenere, Hill and Permutation Ciphers. 

3 

Unit-III DES: Feistel Ciphers, DES Algorithm. 3 

Unit-IV Public Number Generation: Trial Division, Fermat Test, 

Carmichael Numbers, Miller-Rabin Test. 

2 

 

Unit-V Public Key Encryption: Idea, Security, RSA Cryptosystem. 2 

 Total Contact Hrs. 13 

Pedagogy: 

 

Direct Instruction, Flipped Class, Power Point Presentation. 

Assessment Methods: 

 

 Seminar,  Chalk and talk, Quiz, Assignments, Group Task. 

 

Text Book: 
         Buchmann, J. (2001). Introduction to Cryptography. Second edition. Springer verlog. 

 

Reference Books 

1.       1. Holfstein, J. Pipher, J. and Silverman, J.H. An Introduction to Mathematical Cryptography. 

2.               Springer. 

3.     2. Rossen, K.H. Cryptography theory and practice. Discrete Mathematics   and applications. 

Related Online Contents[MOOC, SWAYAM,NPTEL, Websites etc.,] 

1. https://youtu.be/5jpgMXt1Z9Y 

2. https://youtu.be/5jpgMXt1Z9Y  
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Programme Code: B.Sc. Programme Title: Mathematics 

Course Code: 21UPS2A3 
Title Batch: 2021 - 2024 

Programming Lab 

for Physics using 

MATLAB 

Semester: II 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

4 
 

Credits: 

 

2 

  

 
 

List of programs: 

 

1. Program for creating a matrix        

2. Program for finding the characteristic equation of the     matrix 

3. Program to illustrate the row vector problem in a given matrix [
    
     
     

    
  
   

] 

4. Program to illustrate the column vector problem in a given matrix [
   
   
     

   
    
    

] 

5. Program to illustrate the creation of sub matrix from a given       matrix  

6. Program to finding the eigen values of the      matrix  

7. Program to check the matrix      is symmetric or skew symmetric 

8. Program to solve the system of linear equations 

          
          
           

 

 

9. Program to create a     matrix in which the middle rows and the middle two columns are 

1’s and the rest are zeros. 

10.  The following were the daily maximum temperature (in    in Washington In during the 

month of April, 2002: 58 73 73 53 50 48 56 73 66 69 63 74 82 91 93 89 91 80 59 69 56 64 63 

66 64 74 63 69, (data from the U.S. National Organic and Atmospheric Administrations). Use 

relational and logical operations determine the following: 

A) The number of days the temperature was above 75   
B) The number of days the temperature was between 65          
C) The days of the month that the temperature was between 50          

11. A worker is paid according to his hourly wage up to 40 hours, and 50% more for overtime. 

Write a program in a script file that calculates the pay to a worker. The programs ask the user 

to enter the number of hours and the hourly wage. The program the displays the pay. 

12. A vector is given by V=[5,17,-3,8,0,-1,12,15,20,-6,6,4,-7,16]. Write a program as a script file 

that doubles the elements that are positive and are divisible by 3 and/or 5, and raise to the 

power of 3 the elements that are negative but greater than -5. 

13. For the polynomial  (                                           

A) Calculate  (   

B) Calculate  (   for          

14. Create     matrix to demonstrate that matrix multiplication is not commutative. 

15. Program to find the first and second derivative of  (                     
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16. Program to find the first and second derivative of  (         

17. Program to find the first and second derivative of  (          

18. Program to find ∫     
(     

 

 
   

19. Program to find ∫     (   
 

 
 

   

20. Program to find ∫
 

     

 

  
   

21. Program for divide the polynomial                            by 

polynomial            

 

Text Book: 

Amos Gilat, MATLAB - An Introduction with Application, John Wiley & Sons, Singapore, 

Third Edition, 2007. 

Books for Reference: 

1. Etter D. M., Kuncicky D. C. and Moore H.,  Introduction to MATLAB 7, Prentice 

Hall, New Jersy, 2009. 

2. Palm W. J., Introduction to MATLAB 7 for Engineers, McGraw-Hill Education, New 

York, 2005. 

3. Prata R. P., Getting Started with MATLAB - A Quick Introduction for Scientist and 

Engineers, Oxford University Press, New Delhi, 2010. 
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Programme Code: B.Sc. Programme Title: Mathematics 

Course Code: 21UCY2A3 
Title Batch: 2021 - 2024 

Programming Lab 

for Chemistry 

using MATLAB 

Semester: II 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

4 
 

Credits: 

 

2 

  

 
 

List of programs: 

 

1. Program for creating a matrix        

2. Program for finding the characteristic equation of the     matrix 

3. Program to illustrate the row vector problem in a given matrix [
    
     
     

    
  
   

] 

4. Program to illustrate the column vector problem in a given matrix [
   
   
     

   
    
    

] 

5. Program to illustrate the creation of sub matrix from a given       matrix  

6. Program to finding the eigen values of the      matrix  

7. Program to check the matrix      is symmetric or skew symmetric 

8. Program to solve the system of linear equations 

          
          
           

 

 

9. Program to create a     matrix in which the middle rows and the middle two columns are 

1’s and the rest are zeros. 

10.  The following were the daily maximum temperature (in    in Washington In during the 

month of April, 2002: 58 73 73 53 50 48 56 73 66 69 63 74 82 91 93 89 91 80 59 69 56 64 63 

66 64 74 63 69, (data from the U.S. National Organic and Atmospheric Administrations). Use 

relational and logical operations determine the following: 

A) The number of days the temperature was above 75   
B) The number of days the temperature was between 65          
C) The days of the month that the temperature was between 50          

11. A worker is paid according to his hourly wage up to 40 hours, and 50% more for overtime. 

Write a program in a script file that calculates the pay to a worker. The programs ask the user 

to enter the number of hours and the hourly wage. The program the displays the pay. 

12. A vector is given by V=[5,17,-3,8,0,-1,12,15,20,-6,6,4,-7,16]. Write a program as a script file 

that doubles the elements that are positive and are divisible by 3 and/or 5, and raise to the 

power of 3 the elements that are negative but greater than -5. 

13. For the polynomial  (                                           

a) Calculate  (   

b) Calculate  (   for          

14. Create     matrix to demonstrate that matrix multiplication is not commutative. 

15. Program to find the first and second derivative of  (                     
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16. Program to find the first and second derivative of  (         

17. Program to find the first and second derivative of  (          

18. Program to find ∫     
(     

 

 
   

19. Program to find ∫     (   
 

 
 

   

20. Program to find ∫
 

     

 

  
   

21. Program for divide the polynomial                            by 

polynomial            

 

Text Book: 

Amos Gilat, MATLAB - An Introduction with Application, John Wiley & Sons, Singapore, 

Third Edition, 2007. 

Books for Reference: 

1. Etter D. M., Kuncicky D. C. and Moore H.,  Introduction to MATLAB 7, Prentice Hall, 

New Jersy, 2009. 

2. Palm W. J., Introduction to MATLAB 7 for Engineers, McGraw-Hill Education, New 

York, 2005. 

3. Prata R. P., Getting Started with MATLAB - A Quick Introduction for Scientist and 

Engineers, Oxford University Press, New Delhi, 2010. 
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