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Programme Code: M.Sc. Programme Title: M.Sc. Mathematics 

Course Code: 21PMS417 
Title Batch: 2021 - 2023 

ALGEBRAIC 

TOPOLOGY 

Semester: IV 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

6 
 

Credits: 

 

4 

 

Course Objective 

To introduce the ideas of algebraic topology to other branches of Mathematics and to find 

algebraic invariants that classify topological spaces up to homeomorphism, though usually most 

classify up to homotopy equivalence. 

 

Course Outcomes (CO) 

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

CO 

Number 

CO Statement Knowledge 

Level 

CO1 
understand the basic algebraic and geometric ideas 

that underpin homology theory. K2 

CO2 
apply knowledge of algebraic topology to formulate and 

solve problems of a geometrical and topological nature in 

mathematics. 

K2 

CO3 
apply methods from algebraic topology to problems in 

a broader mathematical context.  K3 

CO4 
analyze the concept of homotopy with proof or 

counterexample as appropriate K4 

CO5 evaluate simplicial homology groups for applying in 

further research 

K5 

Mapping 
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Units Content Hrs. 

Unit I 

The Fundamental Group: Homotopy of paths-The fundamental group 

Text Book 1: Chapter 9: Sections: 51, 52  
16 

Unit II 

The Fundamental Group: Covering spaces-The Fundamental group of the 

circle 

Text Book 1: Chapter 9: Sections: 53, 54 

15 

Unit III 

The Fundamental Group: Retractions and Fixed Point- The Fundamental 

Theorem of Algebra- Deformation Retracts and Homotopy Type 

Text Book 1: Chapter 9: Sections: 55, 56 and 58 

16 

Unit IV 

Cell Complexes and Simplicial Complexes: Abstract Simplicial 

Complexes – Geometric Realization of Simplicial Complexes – Barycentric 

Subdivision – Simplicial Approximation. 

Text Book 2: Chapter 2: Sections: 2.6-2.9 

16 

Unit V 

Homology: Simplicial and Singular Homology-Complexes-Simplicial 

Homology-Homotopy Invariance. 

Text Book 3: Chapter 2: Section: 2.1 

15 

 Total Contact Hrs. 78 

Pedagogy: 

Direct Instruction, Flipped Class, Power Point Presentation. 

Assessment Methods: 

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

 

Text Books: 

1.  J. R. Munkres, Topology, Second Edition, Pearson Education, New Delhi, 2006. 

2. Anant R. Shastri, Basic Algebraic Topology, CRC Press, 2003. 

3. Allen Hatcher, Algebraic Topology, Cambridge University Press, 2002. 

 

Books for Reference: 

1. SatyaDeo, Algebraic Topology, Hindustan Book Agency (trim series), 2006. 

2. Singer and Thrope, Lecture Notes in Elementary Topology and Geometry, Springer, 1967. 
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Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.] 

1. https://nptel.ac.in/courses/111/101/111101002/ 

2. https://nptel.ac.in/courses/111/101/111101144/ 
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Programme Code: M.Sc. Programme Title: M.Sc. Mathematics 

Course Code: 21PMS1E2 
Title Batch: 2021 - 2023 

 

SPECIAL 

FUNCTIONS 

Semester: I 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

4 
 

Credits: 

 

3 

 

Course Objective 

To enable the learnersto obtain basic knowledge on fundamental properties of several special 

functions. 

Course Outcomes (CO) 

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

CO 

Number 

CO Statement Knowledge 

Level 

CO1 
Understand  the  concept  of  Bessel’s functions with its 

properties like recurrence relations, generating functions, etc. K2 

CO2 
Perform operations with Orthogonal polynomials, Legendre’s 

polynomial with their differential equations along with the 

corresponding recurrence formula. 

K3 

CO3 
Apply these techniques to solve and analyze various 

mathematical problems. K3 

CO4 Analyze the properties of special functions by their integral 

representations. 

K4 

CO5 Demonstrate how physical phenomena are modeled using 

special functions. 

K5 

 

Mapping 
 

 

 

. 
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Units Content Hrs. 

Unit I 

Legendre’s Equation  : Definition of Legendre’s Equation -Solution of 

Legendre’s Equation-Definition of Pn(x) and Qn(x)-General Solution of Legendre’s 

Equation. 

10 

Unit II 

To show that Pn(x)  is the coefficient of h
n
 in the expansion of (1-2xh+h

2
)

-1/2  
- 

Laplace Definite integral  for Pn(x)-Orthogonal properties of Legendre’s 

polynomials. 

11 

Unit III 

Bessel’s Equation : Definition of Bessel’s Equation- Solution of Bessel’s general 

differential equation- General solution of Bessel’s Equation-Integration of Bessel’s 

equation Using power series method  

11 

Unit IV 

Definition of Jn(x),Recurrence formulae forJn(x)- Generating function Jn(x) -A 

second solution of Bessel’s Equation -Beta and Gamma Functions : -Principal 

and general values of an improper integral 

10 

Unit V 

Infinite limits- To find the value of  ∫f(x)/F(x) dx - To find the value of  

∫x
2m

/1+x
2n

dx- To find the value of  ∫ x
2m

/1+x
2n

dx- Deductions from ∫ x
2m

/1+x
2n

dx 

and ∫x
2m

/1+x
2n

dx 

10 

 Total Contact Hrs. 52 

 

Pedagogy: 

 

Direct Instruction, Flipped Class, Power Point Presentation. 

 

Assessment Methods: 

 

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

 

Text Book: 

J.N. Sharma and R.K.Gupta, Special Functions,Krishna PrakashanPublisher, Meerut,  

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

https://www.youtube.com/watch?v=iuKJHKu2KPI 
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Programme Code: M.Sc. Programme Title: M.Sc. Mathematics 

Course Code: 
21PMS3E2 Title Batch: 2021 - 2023 

MATHEMATICAL 

MODELLING 

Semester: III 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

4 
 

Credits: 

 

3 

Course Objective 

To enable the learners to obtain basic knowledge in Mathematical Modelling.  

Course Outcomes (CO) 

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

CO 

Number 

CO Statement Knowledge 

Level 

CO1 represent the real world systems from Science and 

Technology in a mathematical frame work.  

K1 

CO2 acquire basic mathematical modeling skills to carry out 

simple tasks. 

K2 

CO3 apply the mathematical techniques of Differential 

Equations in dynamics and Epidemics to analyze specific 

problems and identify the appropriate solutions. 

K3 

CO4 
formulate and qualitatively analyze mathematical models 

of a wide range of systems and processes in Engineering 

and the natural sciences 

K4,K5 

CO5 develop the experience of working both independently and 

collaboratively within the discipline to other contexts. 

K5 

Mapping 
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Units Content Hrs. 

Unit I 

Mathematical Modelling through Ordinary Differential Equations of First order- 

Mathematical-Modelling through Differential Equations-Linear Growth and Decay 

Models-Non - Linear Growth and Decay Models. 

10 

Unit II 

Compartment models.- Mathematical Modelling in Dynamics through Ordinary 

Differential Equations of First order. (Chapter - 2 : Sections 2.1 to 2.5)- Mathematical 

Modelling through systems of Ordinary Differential Equations of First order- 

Mathematical Modelling in Population Dynamics. 

11 

Unit III 

Mathematical Modelling in Epidemics through Systems of Ordinary Differential 

Equations of First order - Compartment models through Systems of Ordinary 

Differential Equations - Mathematical Modelling in Economics through Systems of 

Ordinary Differential Equations of First order – Mathematical Models in medicine, 

Arms Race, Battles and International Trade in Terms of Systems of Ordinary 

Differential Equations. 

10 

Unit IV 

Mathematical Modelling in Dynamics through Ordinary Differential Equations of First 

order.  (Chapter - 3 : Sections 3.1 to 3.6) - Mathematical Modelling through Ordinary 

Differential Equations of second order- Mathematical Modelling of Planetary Motions. 

11 

Unit V 

Mathematical Modelling of Circular Motion and Motion of Satellites- Mathematical 

Modelling through Linear Differential Equations of second order- Miscellaneous 

Mathematical Models through Ordinary Differential Equations of Second order. 

(Chapter - 4 : Sections 4.1 to 4.4) 

10 

 Total Contact Hrs. 52 

Pedagogy: 

 

Direct Instruction, Flipped Class, Power Point Presentation. 

Assessment Methods: 

 

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

 

Text Book:  

J.N.Kapur, Mathematical Modelling, New Age International Publisher, 1988  

 

 

 

 

 

 

 

 

 



62  

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

1. https://www.youtube.com/watch?v=df5EK1P6Ph0 

2. https://www.youtube.com/watch?v=-uCwgZUz51o 
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Programme Code: M.Sc. Programme Title: M.Sc. Mathematics 

Course Code: 21PMS3AL 
Title Batch: 2021 - 2023 

ADVANCED 

LEARNER COURSE 

(OPTIONAL):  

ALGEBRAIC  

  NUMBER THEORY 

Semester: III 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

- 
 

Credits: 

 

4* 

 

Course Objectives 

This course enables the learners  

1. an algebraic point-of-view of number theoretic problems 

2. to revisit concepts like principal ideal rings and algebraic extensions; and to know new  

concepts like Noetherian rings and Dedekind rings 

3. to study algebraic proofs of several numbers theoretic problems. 

Course Outcomes (CO) 

On completion of the course the students will be able to 

 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 
Recall the fundamental concepts of Rings and Ideals K1 

CO2 
Understand the structure of Noetherian rings and Dedekind 

rings through analysing examples  
K2 

CO3 
 

Write minor proofs of Number theoretic results independently 
K3 

CO4 
Analyze the logical arguments and to work in abstract 

concepts to increase the clarity and efficiency in algebraic 

number theory  concepts 

K4 

CO5 
 

Pursue further studies in number theory and related areas 
K5 

 

Mapping 
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Units Content 

Unit I 
Principal ideal rings 

Unit II Elements integral over a ring; elements algebraic over a field 

Unit III Noetherian rings and Dedekind rings 

Unit IV Ideal classes and the unit theorem 

Unit V 
The splitting of prime ideals in an extension field. 

Pedagogy: 

 

Direct Instruction, Flipped Class, Power Point Presentation. 

Assessment Methods: 

 

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

 

Text Book:  

Algebraic theory of Numbers, Pierre Samuel, (Translated from the French by Allen J.Silberger),  

Herman, Paris,1970. 

 

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

1. https://www.youtube.com/watch?v=f3SJON86hcU 

2. https://www.youtube.com/watch?v=SCvtxjpVQms 
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CERFICATE COURSES 

 

 

Programme Code: M.Sc. Programme Title: M.Sc. Mathematics 

Course Code: 21PMS3CC 
Title Batch: 2021 - 2023 

DATA ANALYTICS 

USING PYTHON 

Semester: III 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

2 
 

Credits: 

 

- 

 

Course Objectives 

Students will learn how to prepare data for analysis, perform simple statistical analysis, create 

meaningful data visualizations, predict future trends from data, and more. 

 

Course outcomes (CO) 

 

At the end of this course, the students will be able to 

 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 
apply data cleansing, transformation techniques and 

obtain descriptive statistics on data. 

 

K3 

CO2 
analyze datasets and Create simple 

visualization plots of data. 

 

K4 

CO3 
compare the machine learning techniques. 

 K5 

CO4 
develop machine learning models for chosen problems of 

classification and prediction. 

 

K5 

CO5 create machine learning models for generating 

recommendations and clustering data. 

K5 
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Units Content Hrs. 

Unit I 

Handling Raw Data using Numpy and Pandas: Arrays and operations on 

Arrays using NumPy – Data structure of Pandas - Inserting and Exporting 

data from CSV, XLS, JSON, database files – Datacleansing – Data 

Operations – Aggregation and Join operations. 

6 

Unit II 

Data Visualization: Data mining – Presenting an analysis – Studying the 

Titanic dataset - Data Visualization - Charts – Multiple plots – Playing 

with text – Styling plots – Box plots – Heatmaps – Scatter plots with 

histograms – Area Plots – Bubble charts. 

6 

Unit III 

Machine Learning: Types of machine learning – Decision trees – Linear 

regression – Logistic regression – Naïve Bayes Classifier – K means 

Clustering – Hierarchical clustering. 
6 

Unit IV 
Case Studies: Performing predictions with a linear regression – Estimating 

the likelihood of events with Logistic regression. 6 

Unit V 
Case Studies: Generating recommendations with Collaborative Filtering – 

Applying Segmentation with k-means Clustering. 6 

 Total Contact Hrs. 30 

Text Books: 

1. Samir Madhavan,  Mastering Python for Data Science, PACKT Publishing, 2015. 

(ISBN 978-1-78439-015-0) 

2. Wes McKinney, Python for Data Analysis, O’Reilly, 2013.(ISBN: 978-1-449- 31979-3) 

Books for Reference: 

1. Alberto Boschetti, Luca Massaron, Python Data Science Essentials, PACKT Publishing, 

Third Edition, 2018. 

2. Gopi Subramanian, Python Data Science Cookbook, PACKT Publishing, 2015. 

3. Jake VanderPlas, Python Data Science Handbook, O’Reilly, 2017. (ISBN: 978-1-491-

91205-8). 

4. Joel Grus, Data Science from Scratch, O’Reilly, 2015. 
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Programme Code: M.Sc. Programme Title: M.Sc. Mathematics 

Course Code: 21PMS4E2 
Title Batch: 2021 - 2023 

FUZZY LOGIC 

AND FUZZY SETS 

Semester: IV 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

6 
 

Credits: 

 

5 

 

Course Objective 

On completion of the course the learners are expected to have  

1. understood fuzzy sets, fuzzy relations and fuzzy measures  

2. developed knowledge on uncertainty and information 

3. studied several applications in science, arts and management. 

 

Course Outcomes (CO) 

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

CO 

Number 

CO Statement Knowledge 

Level 

CO1 recall the concepts of set theory, crisp sets and Measure 

theory. 

K1 

CO2 understand the concepts of Fuzziness in various systems 

and fuzzy set theory. 

K2 

CO3 analyze the difference between crisp sets and fuzzy set 

theory. 

K4 

CO4 develop the knowledge to deal different types of 

uncertainties. 

K4 

CO5 apply the concepts of fuzzy logic to solve real life 

problems in the field of medicine, social sciences and 

decision making problems. 

K3 
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Mapping 
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Units Content Hrs. 

Unit I 

Crisp Sets and Fuzzy Sets 

Introduction, Crisp Sets :An over view, The Notion of Fuzzy Sets, Basic concepts 

of Fuzy Sets, Classical Logic: Complement, Fuzzy union, Fuzzy intersection and 

Combination of operations.   

 

 

 

15  

Unit II 

Fuzzy Relations  

Crisp and Fuzzy relations, Binary relations, Binary relations on a single set, 

Equivalence and similarity relations, Compatibility on Tolerance Relations, 

Orderings, Morhhism and Fuzzy relations Equations.      

   

 

 

16 

Unit III 

Fuzzy Measures 

General discussion, Belief and plausibility measure, Probability measures, 

Possibility and Necessity measures and Relationship among Classes of Fuzzy 

measures.  

 

 

15  

Unit IV 

Uncertainty and Information 

Types of Uncertainty, Measures of Fuzziness, Classical Measures of Uncertainty, 

Measures of Dissonance, Measures of Confusion, Measures of Non-Specificity, 

Uncertainty and Information, Information and Complexity and Principles of 

Uncertainty and Information.  

 

 

 

 

16  

Unit V 

Applications 

Natural,life and Social Sciences, Medican-Management and decision making, 

Computer Sciences, System Science and Other Applications. 

 

16 

 Total Contact Hrs. 78 
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Pedagogy: 

 

Direct Instruction, Flipped Class, Power Point Presentation. 

Assessment Methods: 

 

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

 

Text Books: 
1. George J.Klir and Tina A.Folger,Fuzzy Sets , Uncertainty and Information, Prentice-Hall of 

India Private Limited-Fourth Printing-June1995. 

2. Georg J.Klir and Boyuan, Fuzzy Sets And Fuzzy Logic-Theory and ApplicationsPrentice-

Hall of India Private Limited 

 

Books for Reference: 

1. Corduneanu C.,Integral Equations and Applications, Cambridge University Press, 

Cambridge, 1991.  

2. Weinstock R., Calculus of Variations with Applications to Physics and Engineering, 

McGraw Hill Book Co. Inc. New York, 1952. 

 

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

1. https://nptel.ac.in/courses/111/107/111107103/ 

2. https://nptel.ac.in/courses/111/104/111104025/ 

3. https://nptel.ac.in/courses/111/102/111102129/ 
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