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INTRODUCTION: 

A nation’s journey is largely scripted by the quality of its human resources. India, home to world’s largest young 

population, needs to strengthen the human capital in terms of knowledge and skills so that the dream of Viksit Bharat by 

2047 is achievable. This needs a curriculum framework which emphasises on Learning Outcomes so that higher education 

is empowering the students with the right set of Knowledge, Attitude and Skills.   

UGC’s Learning Outcomes based Curriculum Framework (LOCF) aims at holistic experience for students which focuses 

on both knowledge acquisition and application of knowledge. LOCF also seeks to empower the students with the 

necessary skills in a Tech-driven Knowledge economy – critical thinking, problem-solving, analytical reasoning, 

cognitive skills and lifelong self-learning.    

Based on the LOCG given by UGC, Mount Carmel College, Autonomous proposes the following template which will be 

adopted by all the Departments for curriculum revision and adoption of outcome-based approach.   

 

GRADUATE ATTRIBUTES  

Mount Carmel College, Autonomous offers graduate and postgraduate programs which empower graduates with the 

following attributes: 

 In-depth knowledge and ability to apply this in real world situations 

 Critical, creative and evidence-based thinking to be problems-solvers 

 Excellent communication skills to convey thoughts and ideas appropriately & innovatively 

 Agile learners who can keep pace with a rapidly transforming digitalized world 

 Ability to take up leadership role 

 s and work in multi-cultural teams 

 A desire to see themselves as continuous learners and seek new knowledge and skills 

 To be responsible citizens with sound ethical values and concern for the community 

QUALIFICATION DESCRIPTORS 

The students who complete two years of full-time study of an postgraduate programme will be awarded a Master’s Degree. 

The Graduates of the degree program will demonstrate: 

 An in-depth understanding in the chosen discipline, comprising theoretical and practical perspectives, and a basic 

understanding of emerging areas of study and practice. 



 Ability to apply knowledge to comprehend the dynamics of the work-place, society and world in order to find 

efficient and ethical solutions to problems. 

 Basic quantitative and digital skills for undertaking analysis, interpreting results and arriving at logical 

conclusions. 

 Comprehensive knowledge about current topics and basic skills required to comprehend contemporary issues. 

FRAMEWORK FOR OUTCOME BASED CURRICULUM FOR A PROGRAM  

VISION OF THE DEPARTMENT 

 

 To foster experimental, problem-oriented and discovery learning of mathematics. 

 To prove that the activity-centered mathematics laboratory places the student in a 

problem solving situation and then through self exploration and discovery 

habituates the student into providing a solution to the problem based on his or her 

experience, needs, and interests. 

 To provide greater scope for individual participation in the process of learning 

and becoming autonomous learners. 

 To help the student build interest and confidence in learning the subject. 

 

Introduction of the program: 

M.Sc Mathematics is a post graduate programme that builds foundation in concepts of 

pure, applied and discrete  mathematical principles. Students gain theoretical and practical 

knowledge in the core areas. 

The course is designed to impart knowledge in the subject of Mathematics both theoretical 

and applied keeping in view of the needs of current teaching, research and industrial 

applications. The course includes core topics in pure mathematics providing a good 

foundation for research as well as topics in applied Mathematics to develop a professional 

career in Mathematics. It incorporates all the essential recommendations of the Curriculum 

Development Committee set up by the UGC. The course provides opportunity to develop 

computational and analytical skills using modern computing facilities. The individual 

project work provides research skills. 

 

 

 



PROGRAM LEARNING OUTCOMES 

(What students will learn after completing the degree) 

PLO1 Prepare the students to communicate mathematical ideas effectively and 
develop their ability to collaborate both intellectually and creatively in 
diverse contexts. 

PLO2 Employ mathematical ideas encompassing  analytical, numerical and 
theoretical skills to model real-world problems and solve them. 

PLO3 Use the learned techniques, skills and modern mathematical tools suitable 

to the problem encountered. 

PLO4 Have knowledge in wide range of abstract mathematics and application of 

mathematical methods in scientific and engineering domains. 

PLO5 Develop an in-depth understanding of the fundamentals of Mathematics 

and create         foundation of lifelong learning to facilitate progressive careers 

in industry. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



M.Sc Mathematics-Course Matrix-2026-27 

FIRST   SEMESTER  

                               

SECOND SEMESTER 

 

                                                                

 

                                                       

No. Course 

Code 

Name of Course  L:T:P Credits CIA 

Marks 

ESE Total Marks 

1 M-CC-01 Algebra   4:2:0 5 30+15 70+35 150 

2 M-CC-02 Real Analysis   4:0:2 5 30+15 70+35 150 

3 M-CC-03  Ordinary Differential Equations 

with PINN 

  

 

 

4:0:2 5 30+15 70+35 150 

4 M-CC-04 Numerical Analysis-I with 

MATLAB Programming 

 

 

 4:0:2 5 30+15 70+35 150 

5 M-AC-01 Fuzzy sets , logic and 

applications 

 2:0:0 2 15 35 50 

6   M-AC-02 Mathematical Statistics  2:0:0 2 15 35 50 

  CDP Evaluated in II Sem       

  TOTAL 28 24   700 

No. Course 

Code 

Name of Course  L:T:P Credits CIA 

Marks 

ESE Total Marks 

1 M-CC-05 Topology  4:2:0 5 30+15 70+35 150 

2 M-CC-06 Complex Analysis   4:0:2 5 30+15 70+35 150 

3 M-CC-07 Partial Differential Equations with 

PINN 

 4:0:2 5 30+15 70+35 150 

4 M-CC-08 Linear Algebra with AI and ML  4:0:2 5 30+15 70+35 150 

5  M-AC -

03 

   Data Visualization Techniques 

 

 0:0:4 2 15 35 50 

6 M-AC -04 Research Methodology   2:0:0 2 15 35 50 

  CDP   1  50 50 

      TOTAL 28 25   750 



THIRD SEMESTER 

No. Course 

Code 

Name of Course  L:T:P Credits CIA 

Marks 

ESE Total Marks 

1 M-CC-09 Functional Analysis  4:2:0 5 30+15 70+35

+3353

5 

150 

2 M-CC-10 Numerical Analysis-II with 

Python Programming 

 4:0:2 5 30+15 70+35 150 

3 M-CC-11 Fluid Mechanics 

 

 

 

 4:0:2 5 30+15 70+35 150 

4 M-EC-01 A. Graph Theory 

B. Finite Element Method with 

applications 

C. Theory of Numbers 

 

 4:0:2 5 30+15 70+35 150 

5 M-AC-05  Optimization Techniques  2:0:0 2 15 35 50 

7 M-OE  Open Elective 

 

 

 

 2:0:0 2 15 35 50 

 8  Internship   2  50 50 

  TOTAL 3

2 

28 26   750 

 

FOURTH SEMESTER 

No. Course Code Name of Course  L:T:P Credit

s 

CIA 

Marks 

ESE Total Marks 

1 M-CC-12  Measure and Integration  4:0:2 5 30+15 70+35 150 

2 M-CC-13 Mathematical methods  4:2:0 
 

 4:2:0 5 30+15 70+35 150 

3 M-EC-02 A. Differential Geometry 

B. Computational Fluid 

dynamics 

C. Algebraic Combinatorics 

 

 4:0:0 4 30 70 100 

4 M-PR  Project  8 12 8  200 200 

  TOTAL 2

4 

28 22   600 

 

      Open Elective Course: M.A./M.Sc/ M.Com 

           (III SEM) 

1. Industrial Mathematics 

 

 

 

 

 



FIRST SEMESTER  

SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Algebra 

Nature of Course  CC-01 

Semester  I 

Total Hours  56 

Credits  4 

 

Objective of the Course:  

The course aims to study the advanced ideas in group theory and ring theory like the fundamental theorems, finite abelian 

groups, polynomial rings and unique factorization domains applications of abstract algebra. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand the structure of groups 

CLO2 Analyze symmetries in group structures and critically assess mathematical 

proofs 

CLO3 Evaluate the structure and identify special classes of rings and investigate 

questions in ring theory 

CLO4 Apply algebraic structures and methods to analyze and solve problems 

involving symmetry, combinatorial design, and systems of algebraic 

equations. 

 

 

 

 

 

 



MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 

Course Content: 

Module                                  Content  Hours  

I Recapitulation: (Normal subgroups, homomorphism, natural 

homomorphism, Kernel and image of a homomorphism and their 

properties) Isomorphism, fundamental theorem of homomorphism 

of groups, isomorphism theorems. Automorphisms, Inner 

automorphisms, groups of automorphisms and inner 

automorphisms and their relation with centre of a group. Direct 

products.            

14 

II Group action on a set, Orbits and Stabilizers, The orbit-stabilizer 

theorem, The Cauchy-Frobenius lemma, Conjugacy, Normalizers 

and Centralizers, Class equation of a finite group and its 

applications. Symmetric group Permutation group, Cayley’s 

theorem   Conjugate, normalizer and conjugacy class of an element 

in a group, Class equation of a finite group and its applications, 

Cauchy’s theorem and Sylow’s theorems for a finite group and their 

applications.  

14 

III Recapitulation: Definition and examples of rings, Some special 

classes of rings (Integral domain, division ring, field. 

Homomorphism of rings. 

Maximal ideal and prime ideal , Field of quotient of an integral 

domain , Embedding of rings, Euclidean rings, Principal ideal and 

principal ideal rings, Prime and relatively prime elements of an 

Euclidean ring. Unique Factorization theorem, Fermat’s theorem, 

Polynomial rings, The division algorithm Polynomials over the 

14 



rational field, primitive polynomial, content of a polynomial, Gauss 

lemma. Eisenstein criteria, polynomial rings over the commutative 

rings, Unique factorization domain.          

     

                                                                                                                   

IV Polya’s Enumeration Theorem, Symmetry Groups, Semigroups, 

Linear Recurring Sequences, Latin squares, Grobner Bases for 

Algebraic and Differential Equations. Application problems. 

14 

 

TEXT BOOKS: 

1. I. N. Herstein, Topics in Algebra, 2nd Edition, John Wiley and Sons, 2007. 

2. S. Singh and Q. Zameeruddin, Modern Algebra, Vikas Publishing House, 1994. 

3. Rudolf Lidl, Gunnter Pilz: Applied Abstract Algebra:Springer Nature, 1998. 

REFERENCE BOOKS: 

1. M. Artin, Algebra, Prentice Hall of India, 1991. 

2. N. Jacobson, Basic Algebra-I, 2nd ed., Dover Publications, 2009. 

3. D. F. Holt, B. Eick and E. Obrien, Handbook of computational group theory, Chapman & Hall/CRC 

Press, 2005. 

4. J. B. Fraleigh, A first course in abstract algebra, 7th ed., Addison-Wesley Longman, 2002. 

Online Resources:  

1. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjOm

qHh-

NWFAxWSna8BHSGEBaYQFnoECC8QAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdow

nload%2Fmodules%2FUniversity%2FTextbooks%2Falgebra-

abstract%2F5)A%2520First%2520Course%2520in%2520Abstract%2520Algebra%2520Fraleigh%25207th%252

0edition.pdf%3Fid%3D25323176&usg=AOvVaw29g7GgK6C2SzPpuykLCBfC&opi=89978449 

2. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjkyL

qZ-dWFAxWt1TgGHauqCVQQFnoECCYQAQ&url=https%3A%2F%2Fwww.amazon.com%2FAlgebra-2nd-

Michael-Artin%2Fdp%2F0132413779&usg=AOvVaw3u2JRtJTbIGR1RudY7uSL-&opi=89978449 

3. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjJ6p

ax-dWFAxX44jgGHaE5CikQFnoECC4QAQ&url=https%3A%2F%2Fwww.amazon.in%2FBasic-Algebra-

Dover-Books-

Mathematics%2Fdp%2F0486471896&usg=AOvVaw1C64dgvJa8eLyQ1JRwUnQq&opi=89978449 

4. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjTjL

bB-

dWFAxUvzTgGHRwaDIUQFnoECBsQAQ&url=https%3A%2F%2Fwww.phindia.com%2FBooks%2FBookDet

ail%2F9788120316287%2Flinear-algebra-

kumaresan&usg=AOvVaw3mrsxjOkV6ytX3bnCnbv76&opi=89978449 

 

 

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjOmqHh-NWFAxWSna8BHSGEBaYQFnoECC8QAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Falgebra-abstract%2F5)A%2520First%2520Course%2520in%2520Abstract%2520Algebra%2520Fraleigh%25207th%2520edition.pdf%3Fid%3D25323176&usg=AOvVaw29g7GgK6C2SzPpuykLCBfC&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjOmqHh-NWFAxWSna8BHSGEBaYQFnoECC8QAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Falgebra-abstract%2F5)A%2520First%2520Course%2520in%2520Abstract%2520Algebra%2520Fraleigh%25207th%2520edition.pdf%3Fid%3D25323176&usg=AOvVaw29g7GgK6C2SzPpuykLCBfC&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjOmqHh-NWFAxWSna8BHSGEBaYQFnoECC8QAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Falgebra-abstract%2F5)A%2520First%2520Course%2520in%2520Abstract%2520Algebra%2520Fraleigh%25207th%2520edition.pdf%3Fid%3D25323176&usg=AOvVaw29g7GgK6C2SzPpuykLCBfC&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjOmqHh-NWFAxWSna8BHSGEBaYQFnoECC8QAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Falgebra-abstract%2F5)A%2520First%2520Course%2520in%2520Abstract%2520Algebra%2520Fraleigh%25207th%2520edition.pdf%3Fid%3D25323176&usg=AOvVaw29g7GgK6C2SzPpuykLCBfC&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjOmqHh-NWFAxWSna8BHSGEBaYQFnoECC8QAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Falgebra-abstract%2F5)A%2520First%2520Course%2520in%2520Abstract%2520Algebra%2520Fraleigh%25207th%2520edition.pdf%3Fid%3D25323176&usg=AOvVaw29g7GgK6C2SzPpuykLCBfC&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjOmqHh-NWFAxWSna8BHSGEBaYQFnoECC8QAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Falgebra-abstract%2F5)A%2520First%2520Course%2520in%2520Abstract%2520Algebra%2520Fraleigh%25207th%2520edition.pdf%3Fid%3D25323176&usg=AOvVaw29g7GgK6C2SzPpuykLCBfC&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjkyLqZ-dWFAxWt1TgGHauqCVQQFnoECCYQAQ&url=https%3A%2F%2Fwww.amazon.com%2FAlgebra-2nd-Michael-Artin%2Fdp%2F0132413779&usg=AOvVaw3u2JRtJTbIGR1RudY7uSL-&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjkyLqZ-dWFAxWt1TgGHauqCVQQFnoECCYQAQ&url=https%3A%2F%2Fwww.amazon.com%2FAlgebra-2nd-Michael-Artin%2Fdp%2F0132413779&usg=AOvVaw3u2JRtJTbIGR1RudY7uSL-&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjkyLqZ-dWFAxWt1TgGHauqCVQQFnoECCYQAQ&url=https%3A%2F%2Fwww.amazon.com%2FAlgebra-2nd-Michael-Artin%2Fdp%2F0132413779&usg=AOvVaw3u2JRtJTbIGR1RudY7uSL-&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjJ6pax-dWFAxX44jgGHaE5CikQFnoECC4QAQ&url=https%3A%2F%2Fwww.amazon.in%2FBasic-Algebra-Dover-Books-Mathematics%2Fdp%2F0486471896&usg=AOvVaw1C64dgvJa8eLyQ1JRwUnQq&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjJ6pax-dWFAxX44jgGHaE5CikQFnoECC4QAQ&url=https%3A%2F%2Fwww.amazon.in%2FBasic-Algebra-Dover-Books-Mathematics%2Fdp%2F0486471896&usg=AOvVaw1C64dgvJa8eLyQ1JRwUnQq&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjJ6pax-dWFAxX44jgGHaE5CikQFnoECC4QAQ&url=https%3A%2F%2Fwww.amazon.in%2FBasic-Algebra-Dover-Books-Mathematics%2Fdp%2F0486471896&usg=AOvVaw1C64dgvJa8eLyQ1JRwUnQq&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjJ6pax-dWFAxX44jgGHaE5CikQFnoECC4QAQ&url=https%3A%2F%2Fwww.amazon.in%2FBasic-Algebra-Dover-Books-Mathematics%2Fdp%2F0486471896&usg=AOvVaw1C64dgvJa8eLyQ1JRwUnQq&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjTjLbB-dWFAxUvzTgGHRwaDIUQFnoECBsQAQ&url=https%3A%2F%2Fwww.phindia.com%2FBooks%2FBookDetail%2F9788120316287%2Flinear-algebra-kumaresan&usg=AOvVaw3mrsxjOkV6ytX3bnCnbv76&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjTjLbB-dWFAxUvzTgGHRwaDIUQFnoECBsQAQ&url=https%3A%2F%2Fwww.phindia.com%2FBooks%2FBookDetail%2F9788120316287%2Flinear-algebra-kumaresan&usg=AOvVaw3mrsxjOkV6ytX3bnCnbv76&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjTjLbB-dWFAxUvzTgGHRwaDIUQFnoECBsQAQ&url=https%3A%2F%2Fwww.phindia.com%2FBooks%2FBookDetail%2F9788120316287%2Flinear-algebra-kumaresan&usg=AOvVaw3mrsxjOkV6ytX3bnCnbv76&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjTjLbB-dWFAxUvzTgGHRwaDIUQFnoECBsQAQ&url=https%3A%2F%2Fwww.phindia.com%2FBooks%2FBookDetail%2F9788120316287%2Flinear-algebra-kumaresan&usg=AOvVaw3mrsxjOkV6ytX3bnCnbv76&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjTjLbB-dWFAxUvzTgGHRwaDIUQFnoECBsQAQ&url=https%3A%2F%2Fwww.phindia.com%2FBooks%2FBookDetail%2F9788120316287%2Flinear-algebra-kumaresan&usg=AOvVaw3mrsxjOkV6ytX3bnCnbv76&opi=89978449


Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group responsibilities. Providing students 

with multiple opportunities within different contexts to practise skills and apply concepts allows them to consolidate and 

deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem solving technique is used. The 

students are motivated to solve the problem individually by allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a belief in diligence and one’s 

own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the course content to reinforce key 

concepts and skills. Design lab exercises that align with topics covered in lectures and readings, allowing students to apply 

theoretical knowledge in a practical context. 

 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

Semester End 

Examination  

SEE  70 marks  

TOTAL  100 marks  

 

 

 

 

 

 

 



 

 

SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Real Analysis 

Nature of Course  CC-02 

Semester  I 

Total Hours  56 

Credits  4 

 

Objective of the Course:  

The course covers the analysis of integration, uniform convergence of sequence and series of functions. It provides a 

method of finding approximate solutions to theoretical and practical problems through uniform convergence. It gives an 

insight to study the special functions such as the exponential, logarithmic, trigonometric, gamma and beta functions.  

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand integrability and differentiability and their properties 

CLO2 Analyze convergence of sequence and series of functions 

CLO3 Evaluate relations and properties of different types of sets of real numbers 

CLO4 Apply concepts of continuity and boundedness to study metric spaces 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 



Course Content: 

Module                                  Content  Hours  

I Unit I 

Sequence and series of functions:                                                                                        

Pointwise and Uniform Convergence, Cauchy Criterion for 

uniform convergence, Weierstrass M-test, Uniform 

convergence and continuity, Bounded variation, Uniform 

convergence and Differentiation. Uniform convergence and 

bounded variation- Equi-continuous families of functions, 

uniform convergence and boundedness, The Stone-

Weierstrass theorem and Weierstrass approximation of 

continuous function, illustration of theorem with examples-

properties of power series, exponential and logarithmic 

functions, trigonometric functions. 

 

14 

II Riemann–Stieltjes Integrals:                                                                                         

Definition and existence of the Riemann Integral, extension 

to Riemann–Stieltjes Integrals, Linear properties of the 

integral, the integral as the limit of sums, Uniform 

convergence Riemann–Stieltjes Integral, Integration and 

Differentiation, Integration of vector valued functions, First 

and second mean value theorems, Change of variable 

rectifiable curves. 

 

 

 

14 

III Real Spaces:                                                                                                            

Finite and Infinite sets. Denumerable and Non denumerable sets, 

Countable and Uncountable sets. Equivalent sets. Concept of 

Cardinal numbers, Schroeder-Bernstein Theorem. Cardinal number 

of a power set – Addition of Cardinal numbers, Exponential of 

Cardinal numbers, Examples of Cardinal Arithmetic, Cantor’s 

Theorem. Card X<Card P(X). Relations connecting 𝒩0 and c. 

Continuum Hypothesis. Zorn’s lemma .  

 

 

 

14 



IV Metric Spaces: 

Definition of a metric. Bolzano – Weierstrass theorem. Open and 

closed balls. Cauchy and convergent sequences. Complete metric 

spaces. Continuity, Contraction mapping theorem. Banach fixed 

point theorem, Bounded and totally bounded sets. Cantor’s 

Intersection Theorem. Nowhere dense sets. Baire’s category 

theorem. Isometry. Embedding of a metric space in a complete 

metric space. 

 

14 

 

 

TEXT BOOKS: 

1. W. Rudin: Principles of Mathematical Analysis, McGraw Hill, 1983. 

2. S.C. Malik and S. Arora, Mathematical analysis, New Age, (1992). 

3. T. M. Apostol: Mathematical Analysis, New Delhi, Narosa, 2004. 

REFERENCE BOOKS: 

1. S. Goldberg: Methods of Real Analysis, Oxford & IBH, 1970. 

2. J. Dieudonne: Treatise on Analysis, Vol. I, Academic Press, 1960. 

 

Online Resources:  

1. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi

iopXp-

dWFAxVa1TgGHVWQDo4QFnoECBUQAQ&url=https%3A%2F%2Fwww.amazon.in%2FMathematical-

Analysis-2nd-Ref-0-201-

002%2Fdp%2F818501566X&usg=AOvVaw1M_lsID74_rgujzypjEzer&opi=89978449 

2. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj

1xtP--

dWFAxVs2TgGHRlWCZ8QFnoECCAQAQ&url=https%3A%2F%2Fwww.mheducation.co.in%2Fprinciples

-of-mathematical-analysis-9789355325969-india&usg=AOvVaw1hKqH1_I8u0lJKOtuG5tk9&opi=89978449 

3. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi

X_5ik-

tWFAxWLyzgGHdW5DIAQFnoECAYQAQ&url=https%3A%2F%2Fbooks.google.co.bw%2Fbooks%3Fid

%3DL25yJhCll78C%26printsec%3Dcopyright&usg=AOvVaw0H3hpxENNolgkOclglGu3k&opi=89978449 

4. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj

Crau2-

tWFAxU21jgGHZzmBskQFnoECCMQAQ&url=https%3A%2F%2Fsv.20file.org%2Fup1%2F1399_0.pdf&u

sg=AOvVaw2w_-doAocS1K-c_MWTjk2M&opi=89978449 

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiiopXp-dWFAxVa1TgGHVWQDo4QFnoECBUQAQ&url=https%3A%2F%2Fwww.amazon.in%2FMathematical-Analysis-2nd-Ref-0-201-002%2Fdp%2F818501566X&usg=AOvVaw1M_lsID74_rgujzypjEzer&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiiopXp-dWFAxVa1TgGHVWQDo4QFnoECBUQAQ&url=https%3A%2F%2Fwww.amazon.in%2FMathematical-Analysis-2nd-Ref-0-201-002%2Fdp%2F818501566X&usg=AOvVaw1M_lsID74_rgujzypjEzer&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiiopXp-dWFAxVa1TgGHVWQDo4QFnoECBUQAQ&url=https%3A%2F%2Fwww.amazon.in%2FMathematical-Analysis-2nd-Ref-0-201-002%2Fdp%2F818501566X&usg=AOvVaw1M_lsID74_rgujzypjEzer&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiiopXp-dWFAxVa1TgGHVWQDo4QFnoECBUQAQ&url=https%3A%2F%2Fwww.amazon.in%2FMathematical-Analysis-2nd-Ref-0-201-002%2Fdp%2F818501566X&usg=AOvVaw1M_lsID74_rgujzypjEzer&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiiopXp-dWFAxVa1TgGHVWQDo4QFnoECBUQAQ&url=https%3A%2F%2Fwww.amazon.in%2FMathematical-Analysis-2nd-Ref-0-201-002%2Fdp%2F818501566X&usg=AOvVaw1M_lsID74_rgujzypjEzer&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj1xtP--dWFAxVs2TgGHRlWCZ8QFnoECCAQAQ&url=https%3A%2F%2Fwww.mheducation.co.in%2Fprinciples-of-mathematical-analysis-9789355325969-india&usg=AOvVaw1hKqH1_I8u0lJKOtuG5tk9&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj1xtP--dWFAxVs2TgGHRlWCZ8QFnoECCAQAQ&url=https%3A%2F%2Fwww.mheducation.co.in%2Fprinciples-of-mathematical-analysis-9789355325969-india&usg=AOvVaw1hKqH1_I8u0lJKOtuG5tk9&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj1xtP--dWFAxVs2TgGHRlWCZ8QFnoECCAQAQ&url=https%3A%2F%2Fwww.mheducation.co.in%2Fprinciples-of-mathematical-analysis-9789355325969-india&usg=AOvVaw1hKqH1_I8u0lJKOtuG5tk9&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj1xtP--dWFAxVs2TgGHRlWCZ8QFnoECCAQAQ&url=https%3A%2F%2Fwww.mheducation.co.in%2Fprinciples-of-mathematical-analysis-9789355325969-india&usg=AOvVaw1hKqH1_I8u0lJKOtuG5tk9&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiX_5ik-tWFAxWLyzgGHdW5DIAQFnoECAYQAQ&url=https%3A%2F%2Fbooks.google.co.bw%2Fbooks%3Fid%3DL25yJhCll78C%26printsec%3Dcopyright&usg=AOvVaw0H3hpxENNolgkOclglGu3k&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiX_5ik-tWFAxWLyzgGHdW5DIAQFnoECAYQAQ&url=https%3A%2F%2Fbooks.google.co.bw%2Fbooks%3Fid%3DL25yJhCll78C%26printsec%3Dcopyright&usg=AOvVaw0H3hpxENNolgkOclglGu3k&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiX_5ik-tWFAxWLyzgGHdW5DIAQFnoECAYQAQ&url=https%3A%2F%2Fbooks.google.co.bw%2Fbooks%3Fid%3DL25yJhCll78C%26printsec%3Dcopyright&usg=AOvVaw0H3hpxENNolgkOclglGu3k&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiX_5ik-tWFAxWLyzgGHdW5DIAQFnoECAYQAQ&url=https%3A%2F%2Fbooks.google.co.bw%2Fbooks%3Fid%3DL25yJhCll78C%26printsec%3Dcopyright&usg=AOvVaw0H3hpxENNolgkOclglGu3k&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjCrau2-tWFAxU21jgGHZzmBskQFnoECCMQAQ&url=https%3A%2F%2Fsv.20file.org%2Fup1%2F1399_0.pdf&usg=AOvVaw2w_-doAocS1K-c_MWTjk2M&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjCrau2-tWFAxU21jgGHZzmBskQFnoECCMQAQ&url=https%3A%2F%2Fsv.20file.org%2Fup1%2F1399_0.pdf&usg=AOvVaw2w_-doAocS1K-c_MWTjk2M&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjCrau2-tWFAxU21jgGHZzmBskQFnoECCMQAQ&url=https%3A%2F%2Fsv.20file.org%2Fup1%2F1399_0.pdf&usg=AOvVaw2w_-doAocS1K-c_MWTjk2M&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjCrau2-tWFAxU21jgGHZzmBskQFnoECCMQAQ&url=https%3A%2F%2Fsv.20file.org%2Fup1%2F1399_0.pdf&usg=AOvVaw2w_-doAocS1K-c_MWTjk2M&opi=89978449


 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group responsibilities. Providing students 

with multiple opportunities within different contexts to practise skills and apply concepts allows them to consolidate and 

deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem solving technique is used. The 

students are motivated to solve the problem individually by allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a belief in diligence and one’s 

own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the course content to reinforce key 

concepts and skills. Design lab exercises that align with topics covered in lectures and readings, allowing students to apply 

theoretical knowledge in a practical context. 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

Semester End 

Examination  

SEE  70 marks  

TOTAL  100 marks  

 

 

 

 

 

 

 



SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Ordinary Differential Equations with PINN 

Nature of Course  CC-03 

Semester  I 

Total Hours  56 

Credits  4 

 

Objective of the Course:  

The course aims to provide knowledge of ODEs, power series solutions, special functions, the existence and uniqueness 

of solutions, and methods for solving ODEs using software such as PINN. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Remember the basic concepts and linear equations, the existence and uniqueness of 

Solutions of differential equations 

CLO2 Understanding the linear differential equations of higher order and applications in 

mathematical modelling.  

CLO3 Apply the ideas to find the solutions in power series, special functions, and some 

applications 

CLO4 Analyse the Oscillations of second-order equations and some applications  

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 

 



Course Content: 

Module                                  Content  Hours  

I Existence and Uniqueness of Solutions: Preliminaries- 

Successive approximations – Picard’s theorem – Some Examples – 

Continuation and dependence on initial conditions – Existence of 

solutions in the large – Existence and Uniqueness of solutions of 

systems and applications. 

14 

II Linear Differential Equations of Higher Order: Introduction – 

Higher order linear differential equations – Applications in 

mathematical models – linear dependence and Wronskian – 

Homogeneous linear equations with constant coefficients – 

Equations with variable coefficients – Method of variation of 

parameters -  

14 

III Oscillations of second order equations: Introduction – Sturm’s 

Comparison theorem – Sturm’s separation theorem – elementary 

linear oscillations – comparison theorem of Hille – Winer 

Oscillations, Boundary value problems: Sturm – Liouville problem, 

Orthogonality of eigen functions - Green’s function – Zero of 

solutions – Self adjoint of differential equations.  

14 

IV Power Series solution and Stability Analysis: Introduction – 

second order linear equations with ordinary points, regular singular 

points – Second order equations with regular singular points, Bessel 

functions. Frobenius method- Bessel’s and Laguerre differential 

equations - Linear system of homogeneous and non-homogeneous 

equations (Matrix method) - Non-linear equations - Autonomous 

systems -Phase plane -Critical points -Stability 

14 

 

 

Mathematical computations using MATLAB/PINN software:  

1. Introduction to PINN 

2. Introduction to PINN. 

3. Introduction to PINN. 

4. Introduction to PINN. 



5. Special functions. 

6. Solution of ODE using the Frobenius method and convergence analysis. 

7. ODE solvers and sketching solutions of first-order differential equations. 

8. Solutions of second order differential equations. 

9. General solution of a homogeneous ordinary differential equation. 

10. First-order differential equation models from real-world problems. 

11. Qualitative analysis of Differential equations.  

12. Nonlinear system of differential equations. 

 

Text Books:  

[1] S.G. Deo, V. Raghavendra, Rasmita Kar and V. Lakshmikantham, Ordinary Differential Equations, Third Edition, 

McGraw-Hill Education (India) Private Limited, New Delhi (2017). 

[2] G. F. Simmons: Differential Equations and Applications with Historical Notes, Third Edition, Chapman and 

Hall/CRC (2016). 

[3] S.L.Ross:  Differential Equations (3rd edition)-John Wiley and sons, Newyork.  (1984) 

M.S.P.Eastham, Theory of Ordinary Differential Equations, Van Nostrand, London. (1970). 

 

 

References: 

[1] M. D. Raisinghania, Advanced Differential Equations, S Chand and Company Limited, Ram Nagar, New Delhi. 

19th Edition (2018). 

[2] East A Coddington: Theory of Ordinary Differential Equations-, Normal Levimon, MH (1972). 

[3] M. Braun, Differential Equations and their Applications, Springer (1978). 

[4] Vladimir A. Dobrushkin, Applied Differential Equations, Chapman and Hall/CRC (2014). 

[4] DennisG.Zill, Warren S. Wright, Differential Equations with Boundary Value Problems,  

8th Edition, Brooks/Cole, (2012). 

Online Resources:  

1. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiB8ZCI

gNaFAxURbGwGHSOnDX4QFnoECCwQAQ&url=https%3A%2F%2Fwww.amazon.in%2FDifferential-Equations-

Applications-Historical-Notes%2Fdp%2F0070530718&usg=AOvVaw02CiwGPfr-qo2bHg2IO19d&opi=89978449 

2. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjiyanEg

NaFAxWrbmwGHcWwBLEQFnoECBEQAQ&url=https%3A%2F%2Fwww.amazon.in%2FOrdinary-Partial-

Differential-Equations-Raisinghania%2Fdp%2F9352836103&usg=AOvVaw0cMNr5-

C7sHUEqoz9EoH65&opi=89978449 

3. https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&cs=0&sxsrf=ACQVn0-

VIxNfRzFiZQHhmAv-

_lTX5Kj8Lw:1713795209428&q=A+First+Course+in+Differential+Equations+with+Modeling+Applications&stick

=H4sIAAAAAAAAAONgVeLRT9c3rEwpTy6pSks24slPSVUoSa0oScrPzz7FCJbMyjHIzirIzYVyjZJyc5PySkpOMf

KCuIbJpsVmhUXFVTB-VrphuXFlUhlUOczoU4xc-

rn6BmYZaVklZY8YHzJyC7z8cU9Y6jrjpDUnrzFeYOQS8MnPL07NqQxKzUksSU0JyReS4GJzzSvJLKkU4pPi4Q

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiB8ZCIgNaFAxURbGwGHSOnDX4QFnoECCwQAQ&url=https%3A%2F%2Fwww.amazon.in%2FDifferential-Equations-Applications-Historical-Notes%2Fdp%2F0070530718&usg=AOvVaw02CiwGPfr-qo2bHg2IO19d&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiB8ZCIgNaFAxURbGwGHSOnDX4QFnoECCwQAQ&url=https%3A%2F%2Fwww.amazon.in%2FDifferential-Equations-Applications-Historical-Notes%2Fdp%2F0070530718&usg=AOvVaw02CiwGPfr-qo2bHg2IO19d&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiB8ZCIgNaFAxURbGwGHSOnDX4QFnoECCwQAQ&url=https%3A%2F%2Fwww.amazon.in%2FDifferential-Equations-Applications-Historical-Notes%2Fdp%2F0070530718&usg=AOvVaw02CiwGPfr-qo2bHg2IO19d&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjiyanEgNaFAxWrbmwGHcWwBLEQFnoECBEQAQ&url=https%3A%2F%2Fwww.amazon.in%2FOrdinary-Partial-Differential-Equations-Raisinghania%2Fdp%2F9352836103&usg=AOvVaw0cMNr5-C7sHUEqoz9EoH65&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjiyanEgNaFAxWrbmwGHcWwBLEQFnoECBEQAQ&url=https%3A%2F%2Fwww.amazon.in%2FOrdinary-Partial-Differential-Equations-Raisinghania%2Fdp%2F9352836103&usg=AOvVaw0cMNr5-C7sHUEqoz9EoH65&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjiyanEgNaFAxWrbmwGHcWwBLEQFnoECBEQAQ&url=https%3A%2F%2Fwww.amazon.in%2FOrdinary-Partial-Differential-Equations-Raisinghania%2Fdp%2F9352836103&usg=AOvVaw0cMNr5-C7sHUEqoz9EoH65&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjiyanEgNaFAxWrbmwGHcWwBLEQFnoECBEQAQ&url=https%3A%2F%2Fwww.amazon.in%2FOrdinary-Partial-Differential-Equations-Raisinghania%2Fdp%2F9352836103&usg=AOvVaw0cMNr5-C7sHUEqoz9EoH65&opi=89978449
https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&cs=0&sxsrf=ACQVn0-VIxNfRzFiZQHhmAv-_lTX5Kj8Lw:1713795209428&q=A+First+Course+in+Differential+Equations+with+Modeling+Applications&stick=H4sIAAAAAAAAAONgVeLRT9c3rEwpTy6pSks24slPSVUoSa0oScrPzz7FCJbMyjHIzirIzYVyjZJyc5PySkpOMfKCuIbJpsVmhUXFVTB-VrphuXFlUhlUOczoU4xc-rn6BmYZaVklZY8YHzJyC7z8cU9Y6jrjpDUnrzFeYOQS8MnPL07NqQxKzUksSU0JyReS4GJzzSvJLKkU4pPi4QLrzzAuqqjKFnLl4g5OLQnJ981PyUyrFDITMuHi9E3NTUotKvZPE1Ln4nLOz8lJTS7JzM8TkpQS5xLVT4YL6MP8V6wUaeS269K0c2wOggxA8E4t2EFKQ0uQi80lPzcxM0_w3LZ_CUyB9-y1hLk4QhIr8vPycysFD_MFN2h8fWevxMkJ1LPgdP0dey2GCUyMTftWHGLj4GAUYDBi4mCoYuBZxOrsqOCWWVRcouCcX1pUnKqQmafgkpmWllqUCvRVYo6Ca2FpIshFxQrlmSUZCkDPpOZk5qUrOBYU5GQmQ6QmsDECAP_Fh0amAQAA&sa=X&ved=2ahUKEwjBhLPVgNaFAxWGR2wGHZ2MBYcQ7fAIegQIABA7
https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&cs=0&sxsrf=ACQVn0-VIxNfRzFiZQHhmAv-_lTX5Kj8Lw:1713795209428&q=A+First+Course+in+Differential+Equations+with+Modeling+Applications&stick=H4sIAAAAAAAAAONgVeLRT9c3rEwpTy6pSks24slPSVUoSa0oScrPzz7FCJbMyjHIzirIzYVyjZJyc5PySkpOMfKCuIbJpsVmhUXFVTB-VrphuXFlUhlUOczoU4xc-rn6BmYZaVklZY8YHzJyC7z8cU9Y6jrjpDUnrzFeYOQS8MnPL07NqQxKzUksSU0JyReS4GJzzSvJLKkU4pPi4QLrzzAuqqjKFnLl4g5OLQnJ981PyUyrFDITMuHi9E3NTUotKvZPE1Ln4nLOz8lJTS7JzM8TkpQS5xLVT4YL6MP8V6wUaeS269K0c2wOggxA8E4t2EFKQ0uQi80lPzcxM0_w3LZ_CUyB9-y1hLk4QhIr8vPycysFD_MFN2h8fWevxMkJ1LPgdP0dey2GCUyMTftWHGLj4GAUYDBi4mCoYuBZxOrsqOCWWVRcouCcX1pUnKqQmafgkpmWllqUCvRVYo6Ca2FpIshFxQrlmSUZCkDPpOZk5qUrOBYU5GQmQ6QmsDECAP_Fh0amAQAA&sa=X&ved=2ahUKEwjBhLPVgNaFAxWGR2wGHZ2MBYcQ7fAIegQIABA7
https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&cs=0&sxsrf=ACQVn0-VIxNfRzFiZQHhmAv-_lTX5Kj8Lw:1713795209428&q=A+First+Course+in+Differential+Equations+with+Modeling+Applications&stick=H4sIAAAAAAAAAONgVeLRT9c3rEwpTy6pSks24slPSVUoSa0oScrPzz7FCJbMyjHIzirIzYVyjZJyc5PySkpOMfKCuIbJpsVmhUXFVTB-VrphuXFlUhlUOczoU4xc-rn6BmYZaVklZY8YHzJyC7z8cU9Y6jrjpDUnrzFeYOQS8MnPL07NqQxKzUksSU0JyReS4GJzzSvJLKkU4pPi4QLrzzAuqqjKFnLl4g5OLQnJ981PyUyrFDITMuHi9E3NTUotKvZPE1Ln4nLOz8lJTS7JzM8TkpQS5xLVT4YL6MP8V6wUaeS269K0c2wOggxA8E4t2EFKQ0uQi80lPzcxM0_w3LZ_CUyB9-y1hLk4QhIr8vPycysFD_MFN2h8fWevxMkJ1LPgdP0dey2GCUyMTftWHGLj4GAUYDBi4mCoYuBZxOrsqOCWWVRcouCcX1pUnKqQmafgkpmWllqUCvRVYo6Ca2FpIshFxQrlmSUZCkDPpOZk5qUrOBYU5GQmQ6QmsDECAP_Fh0amAQAA&sa=X&ved=2ahUKEwjBhLPVgNaFAxWGR2wGHZ2MBYcQ7fAIegQIABA7
https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&cs=0&sxsrf=ACQVn0-VIxNfRzFiZQHhmAv-_lTX5Kj8Lw:1713795209428&q=A+First+Course+in+Differential+Equations+with+Modeling+Applications&stick=H4sIAAAAAAAAAONgVeLRT9c3rEwpTy6pSks24slPSVUoSa0oScrPzz7FCJbMyjHIzirIzYVyjZJyc5PySkpOMfKCuIbJpsVmhUXFVTB-VrphuXFlUhlUOczoU4xc-rn6BmYZaVklZY8YHzJyC7z8cU9Y6jrjpDUnrzFeYOQS8MnPL07NqQxKzUksSU0JyReS4GJzzSvJLKkU4pPi4QLrzzAuqqjKFnLl4g5OLQnJ981PyUyrFDITMuHi9E3NTUotKvZPE1Ln4nLOz8lJTS7JzM8TkpQS5xLVT4YL6MP8V6wUaeS269K0c2wOggxA8E4t2EFKQ0uQi80lPzcxM0_w3LZ_CUyB9-y1hLk4QhIr8vPycysFD_MFN2h8fWevxMkJ1LPgdP0dey2GCUyMTftWHGLj4GAUYDBi4mCoYuBZxOrsqOCWWVRcouCcX1pUnKqQmafgkpmWllqUCvRVYo6Ca2FpIshFxQrlmSUZCkDPpOZk5qUrOBYU5GQmQ6QmsDECAP_Fh0amAQAA&sa=X&ved=2ahUKEwjBhLPVgNaFAxWGR2wGHZ2MBYcQ7fAIegQIABA7
https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&cs=0&sxsrf=ACQVn0-VIxNfRzFiZQHhmAv-_lTX5Kj8Lw:1713795209428&q=A+First+Course+in+Differential+Equations+with+Modeling+Applications&stick=H4sIAAAAAAAAAONgVeLRT9c3rEwpTy6pSks24slPSVUoSa0oScrPzz7FCJbMyjHIzirIzYVyjZJyc5PySkpOMfKCuIbJpsVmhUXFVTB-VrphuXFlUhlUOczoU4xc-rn6BmYZaVklZY8YHzJyC7z8cU9Y6jrjpDUnrzFeYOQS8MnPL07NqQxKzUksSU0JyReS4GJzzSvJLKkU4pPi4QLrzzAuqqjKFnLl4g5OLQnJ981PyUyrFDITMuHi9E3NTUotKvZPE1Ln4nLOz8lJTS7JzM8TkpQS5xLVT4YL6MP8V6wUaeS269K0c2wOggxA8E4t2EFKQ0uQi80lPzcxM0_w3LZ_CUyB9-y1hLk4QhIr8vPycysFD_MFN2h8fWevxMkJ1LPgdP0dey2GCUyMTftWHGLj4GAUYDBi4mCoYuBZxOrsqOCWWVRcouCcX1pUnKqQmafgkpmWllqUCvRVYo6Ca2FpIshFxQrlmSUZCkDPpOZk5qUrOBYU5GQmQ6QmsDECAP_Fh0amAQAA&sa=X&ved=2ahUKEwjBhLPVgNaFAxWGR2wGHZ2MBYcQ7fAIegQIABA7
https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&cs=0&sxsrf=ACQVn0-VIxNfRzFiZQHhmAv-_lTX5Kj8Lw:1713795209428&q=A+First+Course+in+Differential+Equations+with+Modeling+Applications&stick=H4sIAAAAAAAAAONgVeLRT9c3rEwpTy6pSks24slPSVUoSa0oScrPzz7FCJbMyjHIzirIzYVyjZJyc5PySkpOMfKCuIbJpsVmhUXFVTB-VrphuXFlUhlUOczoU4xc-rn6BmYZaVklZY8YHzJyC7z8cU9Y6jrjpDUnrzFeYOQS8MnPL07NqQxKzUksSU0JyReS4GJzzSvJLKkU4pPi4QLrzzAuqqjKFnLl4g5OLQnJ981PyUyrFDITMuHi9E3NTUotKvZPE1Ln4nLOz8lJTS7JzM8TkpQS5xLVT4YL6MP8V6wUaeS269K0c2wOggxA8E4t2EFKQ0uQi80lPzcxM0_w3LZ_CUyB9-y1hLk4QhIr8vPycysFD_MFN2h8fWevxMkJ1LPgdP0dey2GCUyMTftWHGLj4GAUYDBi4mCoYuBZxOrsqOCWWVRcouCcX1pUnKqQmafgkpmWllqUCvRVYo6Ca2FpIshFxQrlmSUZCkDPpOZk5qUrOBYU5GQmQ6QmsDECAP_Fh0amAQAA&sa=X&ved=2ahUKEwjBhLPVgNaFAxWGR2wGHZ2MBYcQ7fAIegQIABA7


LrzzAuqqjKFnLl4g5OLQnJ981PyUyrFDITMuHi9E3NTUotKvZPE1Ln4nLOz8lJTS7JzM8TkpQS5xLVT4YL6MP

8V6wUaeS269K0c2wOggxA8E4t2EFKQ0uQi80lPzcxM0_w3LZ_CUyB9-

y1hLk4QhIr8vPycysFD_MFN2h8fWevxMkJ1LPgdP0dey2GCUyMTftWHGLj4GAUYDBi4mCoYuBZxOrsqOCW

WVRcouCcX1pUnKqQmafgkpmWllqUCvRVYo6Ca2FpIshFxQrlmSUZCkDPpOZk5qUrOBYU5GQmQ6QmsDEC

AP_Fh0amAQAA&sa=X&ved=2ahUKEwjBhLPVgNaFAxWGR2wGHZ2MBYcQ7fAIegQIABA7 

4. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjuwOL

UgNaFAxU0a2wGHURAAGAQFnoECBoQAQ&url=https%3A%2F%2Fopen.umn.edu%2Fopentextbooks%2Ftext

books%2F525&usg=AOvVaw1_x9FeXI8tLcER0zRxA1pC&opi=89978449 

 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group responsibilities. Providing students 

with multiple opportunities within different contexts to practise skills and apply concepts allows them to consolidate and 

deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem solving technique is used. The 

students are motivated to solve the problem individually by allowing peer discussion. 

3.  Assignments  

 Assignments are part of the internal assessment. These are conducted to have an in-depth knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a belief in diligence and one’s 

own efficacy. 

6. Integration with Course Content: Integrate PINN activities seamlessly with the course content to reinforce key 

concepts and skills. Design lab exercises that align with topics covered in lectures and readings, allowing students to apply 

theoretical knowledge in a practical context. 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

Semester End 

Examination  

SEE  70 marks  

TOTAL  100 marks  

 

 

 

https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&cs=0&sxsrf=ACQVn0-VIxNfRzFiZQHhmAv-_lTX5Kj8Lw:1713795209428&q=A+First+Course+in+Differential+Equations+with+Modeling+Applications&stick=H4sIAAAAAAAAAONgVeLRT9c3rEwpTy6pSks24slPSVUoSa0oScrPzz7FCJbMyjHIzirIzYVyjZJyc5PySkpOMfKCuIbJpsVmhUXFVTB-VrphuXFlUhlUOczoU4xc-rn6BmYZaVklZY8YHzJyC7z8cU9Y6jrjpDUnrzFeYOQS8MnPL07NqQxKzUksSU0JyReS4GJzzSvJLKkU4pPi4QLrzzAuqqjKFnLl4g5OLQnJ981PyUyrFDITMuHi9E3NTUotKvZPE1Ln4nLOz8lJTS7JzM8TkpQS5xLVT4YL6MP8V6wUaeS269K0c2wOggxA8E4t2EFKQ0uQi80lPzcxM0_w3LZ_CUyB9-y1hLk4QhIr8vPycysFD_MFN2h8fWevxMkJ1LPgdP0dey2GCUyMTftWHGLj4GAUYDBi4mCoYuBZxOrsqOCWWVRcouCcX1pUnKqQmafgkpmWllqUCvRVYo6Ca2FpIshFxQrlmSUZCkDPpOZk5qUrOBYU5GQmQ6QmsDECAP_Fh0amAQAA&sa=X&ved=2ahUKEwjBhLPVgNaFAxWGR2wGHZ2MBYcQ7fAIegQIABA7
https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&cs=0&sxsrf=ACQVn0-VIxNfRzFiZQHhmAv-_lTX5Kj8Lw:1713795209428&q=A+First+Course+in+Differential+Equations+with+Modeling+Applications&stick=H4sIAAAAAAAAAONgVeLRT9c3rEwpTy6pSks24slPSVUoSa0oScrPzz7FCJbMyjHIzirIzYVyjZJyc5PySkpOMfKCuIbJpsVmhUXFVTB-VrphuXFlUhlUOczoU4xc-rn6BmYZaVklZY8YHzJyC7z8cU9Y6jrjpDUnrzFeYOQS8MnPL07NqQxKzUksSU0JyReS4GJzzSvJLKkU4pPi4QLrzzAuqqjKFnLl4g5OLQnJ981PyUyrFDITMuHi9E3NTUotKvZPE1Ln4nLOz8lJTS7JzM8TkpQS5xLVT4YL6MP8V6wUaeS269K0c2wOggxA8E4t2EFKQ0uQi80lPzcxM0_w3LZ_CUyB9-y1hLk4QhIr8vPycysFD_MFN2h8fWevxMkJ1LPgdP0dey2GCUyMTftWHGLj4GAUYDBi4mCoYuBZxOrsqOCWWVRcouCcX1pUnKqQmafgkpmWllqUCvRVYo6Ca2FpIshFxQrlmSUZCkDPpOZk5qUrOBYU5GQmQ6QmsDECAP_Fh0amAQAA&sa=X&ved=2ahUKEwjBhLPVgNaFAxWGR2wGHZ2MBYcQ7fAIegQIABA7
https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&cs=0&sxsrf=ACQVn0-VIxNfRzFiZQHhmAv-_lTX5Kj8Lw:1713795209428&q=A+First+Course+in+Differential+Equations+with+Modeling+Applications&stick=H4sIAAAAAAAAAONgVeLRT9c3rEwpTy6pSks24slPSVUoSa0oScrPzz7FCJbMyjHIzirIzYVyjZJyc5PySkpOMfKCuIbJpsVmhUXFVTB-VrphuXFlUhlUOczoU4xc-rn6BmYZaVklZY8YHzJyC7z8cU9Y6jrjpDUnrzFeYOQS8MnPL07NqQxKzUksSU0JyReS4GJzzSvJLKkU4pPi4QLrzzAuqqjKFnLl4g5OLQnJ981PyUyrFDITMuHi9E3NTUotKvZPE1Ln4nLOz8lJTS7JzM8TkpQS5xLVT4YL6MP8V6wUaeS269K0c2wOggxA8E4t2EFKQ0uQi80lPzcxM0_w3LZ_CUyB9-y1hLk4QhIr8vPycysFD_MFN2h8fWevxMkJ1LPgdP0dey2GCUyMTftWHGLj4GAUYDBi4mCoYuBZxOrsqOCWWVRcouCcX1pUnKqQmafgkpmWllqUCvRVYo6Ca2FpIshFxQrlmSUZCkDPpOZk5qUrOBYU5GQmQ6QmsDECAP_Fh0amAQAA&sa=X&ved=2ahUKEwjBhLPVgNaFAxWGR2wGHZ2MBYcQ7fAIegQIABA7
https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&cs=0&sxsrf=ACQVn0-VIxNfRzFiZQHhmAv-_lTX5Kj8Lw:1713795209428&q=A+First+Course+in+Differential+Equations+with+Modeling+Applications&stick=H4sIAAAAAAAAAONgVeLRT9c3rEwpTy6pSks24slPSVUoSa0oScrPzz7FCJbMyjHIzirIzYVyjZJyc5PySkpOMfKCuIbJpsVmhUXFVTB-VrphuXFlUhlUOczoU4xc-rn6BmYZaVklZY8YHzJyC7z8cU9Y6jrjpDUnrzFeYOQS8MnPL07NqQxKzUksSU0JyReS4GJzzSvJLKkU4pPi4QLrzzAuqqjKFnLl4g5OLQnJ981PyUyrFDITMuHi9E3NTUotKvZPE1Ln4nLOz8lJTS7JzM8TkpQS5xLVT4YL6MP8V6wUaeS269K0c2wOggxA8E4t2EFKQ0uQi80lPzcxM0_w3LZ_CUyB9-y1hLk4QhIr8vPycysFD_MFN2h8fWevxMkJ1LPgdP0dey2GCUyMTftWHGLj4GAUYDBi4mCoYuBZxOrsqOCWWVRcouCcX1pUnKqQmafgkpmWllqUCvRVYo6Ca2FpIshFxQrlmSUZCkDPpOZk5qUrOBYU5GQmQ6QmsDECAP_Fh0amAQAA&sa=X&ved=2ahUKEwjBhLPVgNaFAxWGR2wGHZ2MBYcQ7fAIegQIABA7
https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&cs=0&sxsrf=ACQVn0-VIxNfRzFiZQHhmAv-_lTX5Kj8Lw:1713795209428&q=A+First+Course+in+Differential+Equations+with+Modeling+Applications&stick=H4sIAAAAAAAAAONgVeLRT9c3rEwpTy6pSks24slPSVUoSa0oScrPzz7FCJbMyjHIzirIzYVyjZJyc5PySkpOMfKCuIbJpsVmhUXFVTB-VrphuXFlUhlUOczoU4xc-rn6BmYZaVklZY8YHzJyC7z8cU9Y6jrjpDUnrzFeYOQS8MnPL07NqQxKzUksSU0JyReS4GJzzSvJLKkU4pPi4QLrzzAuqqjKFnLl4g5OLQnJ981PyUyrFDITMuHi9E3NTUotKvZPE1Ln4nLOz8lJTS7JzM8TkpQS5xLVT4YL6MP8V6wUaeS269K0c2wOggxA8E4t2EFKQ0uQi80lPzcxM0_w3LZ_CUyB9-y1hLk4QhIr8vPycysFD_MFN2h8fWevxMkJ1LPgdP0dey2GCUyMTftWHGLj4GAUYDBi4mCoYuBZxOrsqOCWWVRcouCcX1pUnKqQmafgkpmWllqUCvRVYo6Ca2FpIshFxQrlmSUZCkDPpOZk5qUrOBYU5GQmQ6QmsDECAP_Fh0amAQAA&sa=X&ved=2ahUKEwjBhLPVgNaFAxWGR2wGHZ2MBYcQ7fAIegQIABA7
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjuwOLUgNaFAxU0a2wGHURAAGAQFnoECBoQAQ&url=https%3A%2F%2Fopen.umn.edu%2Fopentextbooks%2Ftextbooks%2F525&usg=AOvVaw1_x9FeXI8tLcER0zRxA1pC&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjuwOLUgNaFAxU0a2wGHURAAGAQFnoECBoQAQ&url=https%3A%2F%2Fopen.umn.edu%2Fopentextbooks%2Ftextbooks%2F525&usg=AOvVaw1_x9FeXI8tLcER0zRxA1pC&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjuwOLUgNaFAxU0a2wGHURAAGAQFnoECBoQAQ&url=https%3A%2F%2Fopen.umn.edu%2Fopentextbooks%2Ftextbooks%2F525&usg=AOvVaw1_x9FeXI8tLcER0zRxA1pC&opi=89978449


 

SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Numerical Analysis-I with MATLAB Programming 

Nature of Course  CC-04 

Semester  I 

Total Hours  56 

Credits  4 

 

Objective of the Course:  

 

The goal of this course is to give students a strong foundation in numerical techniques for solving systems of equations, 

nonlinear equations, interpolation, approximation, eigenvalue problems, and numerical integration. Algorithmic 

development, convergence analysis, and error estimates are emphasized, allowing students to apply these methods 

successfully in scientific and engineering computations. Students will be able to apply and critically assess numerical 

algorithms for solving problems in the real world by the end of the course. 

 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand numerical methods such as fixed-point iteration, Newton–

Raphson, and Graeffe’s root-squaring to solve nonlinear algebraic and 

transcendental equations in one variable.   

CLO2 Construct interpolation and approximation schemes using Hermite methods, 

splines, and orthogonal polynomials, and evaluate their accuracy through 

error analysis. 

CLO3 Implement direct and iterative methods for solving systems of linear and 

nonlinear equations. 



CLO4 Develop and critically analyze numerical integration techniques such as 

Gaussian quadrature (Legendre, Chebyshev, Laguerre, Hermite) for single 

and multiple integrals, with emphasis on error estimation. 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 

Course Content: 

Module                                  Content  Hours  

I Solution of non-linear equations in one variable Introduction- 

Fixed point iterative method-convergence criterion - Aitken’s 
2  

process – Sturm’s sequence to identify the number of real roots – 

Newton Raphson method for multiple roots - convergence criterion  

- Ramanujan’s method- Bairstow’s method - Graeffe’s root 

squaring method- 

-Muller’s method to find complex roots 

14 

II Numerical Interpolation and approximation: 

Review of interpolation, Hermite methods and error analyses, 

Splines- linear, quadratic and cubic (natural), bivariate 

interpolation.  

Approximation Theory: Orthogonal polynomials-Gram Schmidt 

Orthogonalization procedure - Least square approximation, 

Chebyshev approximation and rational approximation.  

14 

III Solution of system of algebraic equations  

Review of matrix algebra. Gauss Elimination with Pivotal Strategy- 

Factorization methods (Crout’s, Doolittle and Cholesky). Tri-

diagonal systems-Thomas algorithm.  

14 



Iterative methods: Matrix norms, error analysis and ill- conditioned 

systems. Jacobi and Gauss Seidel Iterative Methods with 

convergence criterion, Chebyshev acceleration.  

Introduction to steepest descent and conjugate gradient methods. 

Iterative methods for Non-Linear system of equations:  

Newton-Raphson method, Quasilinearisation method, relaxation 

methods. 

    IV Numerical Integration 

Review of integrations. Gaussian quadrature – Gauss-Legendre, 

Gauss-Chebyshev, Gauss-Laguerre, Gauss-Hermite and error 

analyses, multiple integration with constant and variable limits 

14 

 

Mathematical computations using MATLAB software:  

1. Introduction to MATLAB  

2. Introduction to MATLAB 

3. Solution of equation using fixed-point iteration method 

4. Finding the smallest root using Ramanujan’s method 

5. Solution of equation using Newton-Raphson method  

6. Determining complex roots using Muller’s method 

7. Cubic Spline Interpolation method  

8. Least square curve fitting. 

9. Solution of system of equations using Gauss-Seidel method 

10. Solution of system of equations for successive over relaxation method 

11. Evaluation of integrals using Gauss-Legendre method 

12. Evaluation of integrals using Gauss-Chebyshev method 

 

Textbooks: 

1. Jain M. K., Iyengar S. R. K., and Jain R. K., Numerical Methods for Scientific and Engineering Computations. 

Wiley Eastern, New Delhi, India, 1993. 

2. Sastry S. S., Introductory Methods of Numerical Analysis. PHI Learning, New Delhi, India, 1998. 

3. Burden R. L. and Faires R. D., Numerical Analysis, 9th ed. Brooks/Cole, Cengage Learning, Boston, MA, USA, 

2011. 

 

References: 

1. Zill D. G. and Kincaid M. R., Numerical Analysis: Mathematics of Scientific Computing, 3rd ed, Brooks/Cole, 

Pacific Grove, CA, USA: 1997. 

2. Conte S. D.  and De Boor C., Elementary Numerical Analysis: An Algorithmic Approach, New York, NY, USA, 

3rd ed. McGraw-Hill, 1980. 



 

Online Resources:  

1. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUK

EwjxyvKP_NWFAxUuwjgGHVdOAGgQFnoECAYQAQ&url=https%3A%2F%2Fdocs.google.com%2F

file%2Fd%2F0B8qx1_Linnf3Q1BSX0lhYWxNeVU%2F&usg=AOvVaw0hJcoqweIjR2zrhYA2Wxgl&o

pi=89978449 

2. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUK

EwiYwMOo_NWFAxXj3DgGHaf4DQUQFnoECBYQAQ&url=https%3A%2F%2Fbooks.google.com%

2Fbooks%2Fabout%2FNumerical_Methods.html%3Fid%3DUMmjlwEACAAJ&usg=AOvVaw3RejO6jJ

hUc3QpEYO4R9FR&opi=89978449 

3. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUK

Ewi-

ha62_NWFAxXe2TgGHQaYCC8QFnoECAYQAQ&url=https%3A%2F%2Fwww.siirt.edu.tr%2Fdosya

%2Fpersonel%2Fnumerik-analiz-siirt-2019217142654486.pdf&usg=AOvVaw3p8vHZ-N5rBXKP-

syWVUlR&opi=89978449 

4. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUK

Ewj66pXL_NWFAxW4zjgGHRu8AP4QFnoECBYQAQ&url=https%3A%2F%2Fwww.math.unipd.it%2

F~mrrusso%2FDidattica%2FNA-

Yaounde%2FManual.pdf&usg=AOvVaw0OR42y0nTpfLMMNI9PXbTr&opi=89978449 

 

Teaching Pedagogy: 

1. Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group responsibilities. Providing students 

with multiple opportunities within different contexts to practise skills and apply concepts allows them to consolidate and 

deepen their understanding.  

2. Problem Solving: 

To make the students understand and have the knowledge about the concepts the problem solving technique is used. The 

students are motivated to solve the problem individually by allowing peer discussion. 

3. Assignments  

Assignments are part of internal assessment. These are conducted to have an in depth knowledge of the subject. 

4. Adaptive reasoning 

Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

Habitual inclusion to see mathematics as sensible, useful, and worthwhile, coupled with a        belief in diligence and one’s 

own efficacy. 

6. Integration with Course Content: 

 Integrate MATLAB activities seamlessly with the course content to reinforce key concepts and skills. Design lab exercises 

that align with topics covered in lectures and readings, allowing students to apply theoretical knowledge in a practical 

context. 

 

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjxyvKP_NWFAxUuwjgGHVdOAGgQFnoECAYQAQ&url=https%3A%2F%2Fdocs.google.com%2Ffile%2Fd%2F0B8qx1_Linnf3Q1BSX0lhYWxNeVU%2F&usg=AOvVaw0hJcoqweIjR2zrhYA2Wxgl&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjxyvKP_NWFAxUuwjgGHVdOAGgQFnoECAYQAQ&url=https%3A%2F%2Fdocs.google.com%2Ffile%2Fd%2F0B8qx1_Linnf3Q1BSX0lhYWxNeVU%2F&usg=AOvVaw0hJcoqweIjR2zrhYA2Wxgl&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjxyvKP_NWFAxUuwjgGHVdOAGgQFnoECAYQAQ&url=https%3A%2F%2Fdocs.google.com%2Ffile%2Fd%2F0B8qx1_Linnf3Q1BSX0lhYWxNeVU%2F&usg=AOvVaw0hJcoqweIjR2zrhYA2Wxgl&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjxyvKP_NWFAxUuwjgGHVdOAGgQFnoECAYQAQ&url=https%3A%2F%2Fdocs.google.com%2Ffile%2Fd%2F0B8qx1_Linnf3Q1BSX0lhYWxNeVU%2F&usg=AOvVaw0hJcoqweIjR2zrhYA2Wxgl&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiYwMOo_NWFAxXj3DgGHaf4DQUQFnoECBYQAQ&url=https%3A%2F%2Fbooks.google.com%2Fbooks%2Fabout%2FNumerical_Methods.html%3Fid%3DUMmjlwEACAAJ&usg=AOvVaw3RejO6jJhUc3QpEYO4R9FR&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiYwMOo_NWFAxXj3DgGHaf4DQUQFnoECBYQAQ&url=https%3A%2F%2Fbooks.google.com%2Fbooks%2Fabout%2FNumerical_Methods.html%3Fid%3DUMmjlwEACAAJ&usg=AOvVaw3RejO6jJhUc3QpEYO4R9FR&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiYwMOo_NWFAxXj3DgGHaf4DQUQFnoECBYQAQ&url=https%3A%2F%2Fbooks.google.com%2Fbooks%2Fabout%2FNumerical_Methods.html%3Fid%3DUMmjlwEACAAJ&usg=AOvVaw3RejO6jJhUc3QpEYO4R9FR&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiYwMOo_NWFAxXj3DgGHaf4DQUQFnoECBYQAQ&url=https%3A%2F%2Fbooks.google.com%2Fbooks%2Fabout%2FNumerical_Methods.html%3Fid%3DUMmjlwEACAAJ&usg=AOvVaw3RejO6jJhUc3QpEYO4R9FR&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi-ha62_NWFAxXe2TgGHQaYCC8QFnoECAYQAQ&url=https%3A%2F%2Fwww.siirt.edu.tr%2Fdosya%2Fpersonel%2Fnumerik-analiz-siirt-2019217142654486.pdf&usg=AOvVaw3p8vHZ-N5rBXKP-syWVUlR&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi-ha62_NWFAxXe2TgGHQaYCC8QFnoECAYQAQ&url=https%3A%2F%2Fwww.siirt.edu.tr%2Fdosya%2Fpersonel%2Fnumerik-analiz-siirt-2019217142654486.pdf&usg=AOvVaw3p8vHZ-N5rBXKP-syWVUlR&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi-ha62_NWFAxXe2TgGHQaYCC8QFnoECAYQAQ&url=https%3A%2F%2Fwww.siirt.edu.tr%2Fdosya%2Fpersonel%2Fnumerik-analiz-siirt-2019217142654486.pdf&usg=AOvVaw3p8vHZ-N5rBXKP-syWVUlR&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi-ha62_NWFAxXe2TgGHQaYCC8QFnoECAYQAQ&url=https%3A%2F%2Fwww.siirt.edu.tr%2Fdosya%2Fpersonel%2Fnumerik-analiz-siirt-2019217142654486.pdf&usg=AOvVaw3p8vHZ-N5rBXKP-syWVUlR&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi-ha62_NWFAxXe2TgGHQaYCC8QFnoECAYQAQ&url=https%3A%2F%2Fwww.siirt.edu.tr%2Fdosya%2Fpersonel%2Fnumerik-analiz-siirt-2019217142654486.pdf&usg=AOvVaw3p8vHZ-N5rBXKP-syWVUlR&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj66pXL_NWFAxW4zjgGHRu8AP4QFnoECBYQAQ&url=https%3A%2F%2Fwww.math.unipd.it%2F~mrrusso%2FDidattica%2FNA-Yaounde%2FManual.pdf&usg=AOvVaw0OR42y0nTpfLMMNI9PXbTr&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj66pXL_NWFAxW4zjgGHRu8AP4QFnoECBYQAQ&url=https%3A%2F%2Fwww.math.unipd.it%2F~mrrusso%2FDidattica%2FNA-Yaounde%2FManual.pdf&usg=AOvVaw0OR42y0nTpfLMMNI9PXbTr&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj66pXL_NWFAxW4zjgGHRu8AP4QFnoECBYQAQ&url=https%3A%2F%2Fwww.math.unipd.it%2F~mrrusso%2FDidattica%2FNA-Yaounde%2FManual.pdf&usg=AOvVaw0OR42y0nTpfLMMNI9PXbTr&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj66pXL_NWFAxW4zjgGHRu8AP4QFnoECBYQAQ&url=https%3A%2F%2Fwww.math.unipd.it%2F~mrrusso%2FDidattica%2FNA-Yaounde%2FManual.pdf&usg=AOvVaw0OR42y0nTpfLMMNI9PXbTr&opi=89978449


Evaluation Pattern: 

 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

End Semester 

Examination  

ESE 70 marks  

TOTAL  100 marks  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Fuzzy Sets, Logic and Applications 

Nature of Course  AC-01 

Semester  I 

Total Hours  28 

Credits  2 

 

Objective of the Course:  

The course aims to introduce the concepts of fuzzy sets, fuzzy logic and real world applications. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 On completion, students will be able to differentiate between crisp sets and 

fuzzy sets, define membership functions, and illustrate concepts  

CLO2 Students will be able to design fuzzy rule-based systems to model complex 

real-world systems, including identifying appropriate fuzzifiers and 

defuzzifiers for decision-making 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

 

 

 

 

 

 



Course Content: 

Module                                  Content  Hours  

I Fuzzy Sets: Basic concepts of fuzzy set – t norm – t conorm – 

membership function – α cut – Algebra of fuzzy sets – Distance 

between fuzzy sets – fuzzy relations.  

Fuzzy Arithmetic: Fuzzy numbers – Arithmetic operations of 

fuzzy numbers – Extension principle – Interval arithmetic – 

Defuzzification. 

Fuzzy Function: Fuzzy valued functions – Fuzzy equations – 

Fuzzy inequalities, System of fuzzy linear equations – Maximum 

and minimum of fuzzy functions.  

14 

 

 

II 

 

 

 

 

 

Fuzzy Logic: Classical Logic – Multi-valued logics – Fuzzy 

propositions – Fuzzy quantifiers – Linguistic hedges – Inference 

from conditional fuzzy propositions.  

Applications of Fuzzy Set Theory: Fuzzy sets in decision making 

– optimization in fuzzy environment – Fuzzy set application in 

image processing – Fuzzy set application in pattern recognition. 

14 

 

Text Book: 

1. George J. Klir and Bo Yuan, "Fuzzy Sets and Fuzzy Logic: Theory and Applications" Prentice Hall, 1st 

Edition, 1995. 

References: 

[1] S. N. Sivanandam, S. Sumathi, and S. N. Deepa, "Introduction to Fuzzy Logic" Springer, 1st Edition, 2013. 

[2] Barnabas Bede, "Mathematics of Fuzzy Sets and Fuzzy Logic" Springer, 1st Edition, 2012. 

[3] Enric Trillas and Luka Eciolaza, "Fuzzy Logic: An Introductory Course for Engineering Students" Springer, 

1st Edition, 2015. 

[4] George Bojadziev and Maria Bojadziev, "Fuzzy Sets, Fuzzy Logic, Applications" World Scientific Publishing 

Company, 1st Edition, 1996. 

[5] Didier J. Dubois and Henri M. Prade, "Fuzzy Sets and Systems: Theory and Applications" Academic Press, 

1st Edition, 1980. 



[6] Didier Bubois and Henri Prade, “Fuzzy sets and systems”, Academic Press.  

[7] James J Buckley, Esfandiar Eslami, “An Introduction to Fuzzy logic and Fuzzy sets” (Springer) 

[8] H. J. Zimmernman , “Fuzzy set theory and application” (Allied Publication in Association with KLUWER). 

Online Resources:  

1. https://onlinecourses.nptel.ac.in/noc21_ma55/preview 

2. https://www.youtube.com/watch?v=K7S3TgfqnX0&list=PLFW6lRTa1g81F7CJ-CdlsyWKKAa43T62j 

3. https://www.udemy.com/course/fuzzy-logic-

course/?utm_campaign=Search_DSA_Beta_Prof_la.EN_cc.India&utm_source=google&utm_medium=paid-

search&portfolio=India&utm_audience=mx&utm_tactic=nb&utm_term=_._ag_160270536225_._ad_696202838

388_._kw_&utm_content=s&funnel=&test=&gad_source=2&gad_campaignid=21178559974&gclid=CjwKCAj

wg_nNBhAGEiwAiYPYAzDAnV7Pirto_kBX0xgmVDeBb0B07_4GRVm9w-

4DC7Co_QKAR_8WyhoCtx0QAvD_BwE  

4. https://www.google.co.in/books/edition/Fuzzy_Sets_Fuzzy_Logic_Applications/jensCgAAQBAJ?hl=en&gbpv=

0 

 

Teaching Pedagogy: 

The pedagogical approach generally follows Bloom's Taxonomy, moving from "Remembering" basic set theory to 

"Creating" fuzzy controllers. Key strategies include:  

1. Comparative Learning: Lessons often start by contrasting Classical (Crisp) Sets (where elements either belong or 

don't) with Fuzzy Sets (where membership is a degree between 0 and 1). 

2. Active Learning & Interactive Teaching: Use of audio-visual presentations, demonstrations, and interactive 

assignments to visualize complex membership functions. 

3. Practical Simulation: Heavy emphasis on software tools like MATLAB (Fuzzy Logic Toolbox), LabVIEW, 

or Scilab to design and test fuzzy inference systems. 

4. Case Study Method: Teaching through real-world "intelligent" appliances, such as designing a fuzzy controller for 

a washing machine, air conditioner, or temperature reactor. 

 

 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 10 

Seminar/Presentation 5 marks  

Semester End 

Examination  

SEE  50 marks reduced to 35 

TOTAL  50 marks  

 

https://onlinecourses.nptel.ac.in/noc21_ma55/preview
https://www.youtube.com/watch?v=K7S3TgfqnX0&list=PLFW6lRTa1g81F7CJ-CdlsyWKKAa43T62j
https://www.udemy.com/course/fuzzy-logic-course/?utm_campaign=Search_DSA_Beta_Prof_la.EN_cc.India&utm_source=google&utm_medium=paid-search&portfolio=India&utm_audience=mx&utm_tactic=nb&utm_term=_._ag_160270536225_._ad_696202838388_._kw_&utm_content=s&funnel=&test=&gad_source=2&gad_campaignid=21178559974&gclid=CjwKCAjwg_nNBhAGEiwAiYPYAzDAnV7Pirto_kBX0xgmVDeBb0B07_4GRVm9w-4DC7Co_QKAR_8WyhoCtx0QAvD_BwE
https://www.udemy.com/course/fuzzy-logic-course/?utm_campaign=Search_DSA_Beta_Prof_la.EN_cc.India&utm_source=google&utm_medium=paid-search&portfolio=India&utm_audience=mx&utm_tactic=nb&utm_term=_._ag_160270536225_._ad_696202838388_._kw_&utm_content=s&funnel=&test=&gad_source=2&gad_campaignid=21178559974&gclid=CjwKCAjwg_nNBhAGEiwAiYPYAzDAnV7Pirto_kBX0xgmVDeBb0B07_4GRVm9w-4DC7Co_QKAR_8WyhoCtx0QAvD_BwE
https://www.udemy.com/course/fuzzy-logic-course/?utm_campaign=Search_DSA_Beta_Prof_la.EN_cc.India&utm_source=google&utm_medium=paid-search&portfolio=India&utm_audience=mx&utm_tactic=nb&utm_term=_._ag_160270536225_._ad_696202838388_._kw_&utm_content=s&funnel=&test=&gad_source=2&gad_campaignid=21178559974&gclid=CjwKCAjwg_nNBhAGEiwAiYPYAzDAnV7Pirto_kBX0xgmVDeBb0B07_4GRVm9w-4DC7Co_QKAR_8WyhoCtx0QAvD_BwE
https://www.udemy.com/course/fuzzy-logic-course/?utm_campaign=Search_DSA_Beta_Prof_la.EN_cc.India&utm_source=google&utm_medium=paid-search&portfolio=India&utm_audience=mx&utm_tactic=nb&utm_term=_._ag_160270536225_._ad_696202838388_._kw_&utm_content=s&funnel=&test=&gad_source=2&gad_campaignid=21178559974&gclid=CjwKCAjwg_nNBhAGEiwAiYPYAzDAnV7Pirto_kBX0xgmVDeBb0B07_4GRVm9w-4DC7Co_QKAR_8WyhoCtx0QAvD_BwE
https://www.udemy.com/course/fuzzy-logic-course/?utm_campaign=Search_DSA_Beta_Prof_la.EN_cc.India&utm_source=google&utm_medium=paid-search&portfolio=India&utm_audience=mx&utm_tactic=nb&utm_term=_._ag_160270536225_._ad_696202838388_._kw_&utm_content=s&funnel=&test=&gad_source=2&gad_campaignid=21178559974&gclid=CjwKCAjwg_nNBhAGEiwAiYPYAzDAnV7Pirto_kBX0xgmVDeBb0B07_4GRVm9w-4DC7Co_QKAR_8WyhoCtx0QAvD_BwE
https://www.udemy.com/course/fuzzy-logic-course/?utm_campaign=Search_DSA_Beta_Prof_la.EN_cc.India&utm_source=google&utm_medium=paid-search&portfolio=India&utm_audience=mx&utm_tactic=nb&utm_term=_._ag_160270536225_._ad_696202838388_._kw_&utm_content=s&funnel=&test=&gad_source=2&gad_campaignid=21178559974&gclid=CjwKCAjwg_nNBhAGEiwAiYPYAzDAnV7Pirto_kBX0xgmVDeBb0B07_4GRVm9w-4DC7Co_QKAR_8WyhoCtx0QAvD_BwE
https://www.google.co.in/books/edition/Fuzzy_Sets_Fuzzy_Logic_Applications/jensCgAAQBAJ?hl=en&gbpv=0
https://www.google.co.in/books/edition/Fuzzy_Sets_Fuzzy_Logic_Applications/jensCgAAQBAJ?hl=en&gbpv=0


 

 

SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Mathematical Statistics 

Nature of Course  AC-02 

Semester  I 

Total Hours  28 

Credits  2 

 

Objective of the Course:  

The course aims to introduce the statistical problems and applications, understand some special mathematical expectations, 

stochastic processes and their classification. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand theory of probability and study of special distributions 

CLO2        Learn the concepts of Markov chains and classification of states. 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

 

 

 

 

 



Course Content: 

Module                                  Content  Hours  

I Basics of probability and Distributions 

Recap:( Probability, sample space, class of events: classical and 

axiomatic definitions of probability, their consequences, 

conditional probability and random variables.) 

probability distribution functions, probability expectations, Raw 

theorem and applications, moment generating function, probability 

generating function, Chebyshev's inequality and applications. 

Standard discrete distribution and their properties – Bernoulli, 

binomial, geometric,  Poisson distributions, standard continuous 

distributions and their properties, exponential, normal. 

14 

II Stochastic processes and their classification. Markov chains. 

Chapman-Kolmogorov equations. n-step transition probabilities 

and first passage probabilities. Classification of states. Invariant 

distributions. Random walk and gambler’s ruin problem. 

14 

 

TEXT BOOKS: 

1. V. K. Rohatgi, An introduction to probability theory and mathematical statistics, Wiley Eastern ltd, 

1985. 

2. Medhi, J.(1988). Stochastic Processes, 3/e. New Age Pub. 

 

REFERENCE BOOKS: 

1. B. R. Bhat, Modern Probability Theory, an introductory text, Wiley eastern Ltd, 1981. 

2. B. A. Robert, Probability and Mathematical Statistics, Academic Press, Inc. NY, 1972. 

3. R. V. Hogg, A. T. Craig, Introduction to Mathematical Statistics, McMillan and Co., 6th Ed, 2004. 

4. Ross, S.M.(1983). Stochastic Processes, John Wiley, New York. 

 

Online Resources:  

1. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=

2ahUKEwicsuju_dWFAxVrlK8BHfpbBBEQFnoECCQQAQ&url=https%3A%2F%2Fwww.dcpe

hvpm.org%2FE-

Content%2FStat%2FFUNDAMENTAL%2520OF%2520MATHEMATICAL%2520STATISTICS

-

S%2520C%2520GUPTA%2520%26%2520V%2520K%2520KAPOOR.pdf&usg=AOvVaw0bk8c

XKlmBsTeFp-8YsQCf&opi=89978449 

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwicsuju_dWFAxVrlK8BHfpbBBEQFnoECCQQAQ&url=https%3A%2F%2Fwww.dcpehvpm.org%2FE-Content%2FStat%2FFUNDAMENTAL%2520OF%2520MATHEMATICAL%2520STATISTICS-S%2520C%2520GUPTA%2520%26%2520V%2520K%2520KAPOOR.pdf&usg=AOvVaw0bk8cXKlmBsTeFp-8YsQCf&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwicsuju_dWFAxVrlK8BHfpbBBEQFnoECCQQAQ&url=https%3A%2F%2Fwww.dcpehvpm.org%2FE-Content%2FStat%2FFUNDAMENTAL%2520OF%2520MATHEMATICAL%2520STATISTICS-S%2520C%2520GUPTA%2520%26%2520V%2520K%2520KAPOOR.pdf&usg=AOvVaw0bk8cXKlmBsTeFp-8YsQCf&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwicsuju_dWFAxVrlK8BHfpbBBEQFnoECCQQAQ&url=https%3A%2F%2Fwww.dcpehvpm.org%2FE-Content%2FStat%2FFUNDAMENTAL%2520OF%2520MATHEMATICAL%2520STATISTICS-S%2520C%2520GUPTA%2520%26%2520V%2520K%2520KAPOOR.pdf&usg=AOvVaw0bk8cXKlmBsTeFp-8YsQCf&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwicsuju_dWFAxVrlK8BHfpbBBEQFnoECCQQAQ&url=https%3A%2F%2Fwww.dcpehvpm.org%2FE-Content%2FStat%2FFUNDAMENTAL%2520OF%2520MATHEMATICAL%2520STATISTICS-S%2520C%2520GUPTA%2520%26%2520V%2520K%2520KAPOOR.pdf&usg=AOvVaw0bk8cXKlmBsTeFp-8YsQCf&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwicsuju_dWFAxVrlK8BHfpbBBEQFnoECCQQAQ&url=https%3A%2F%2Fwww.dcpehvpm.org%2FE-Content%2FStat%2FFUNDAMENTAL%2520OF%2520MATHEMATICAL%2520STATISTICS-S%2520C%2520GUPTA%2520%26%2520V%2520K%2520KAPOOR.pdf&usg=AOvVaw0bk8cXKlmBsTeFp-8YsQCf&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwicsuju_dWFAxVrlK8BHfpbBBEQFnoECCQQAQ&url=https%3A%2F%2Fwww.dcpehvpm.org%2FE-Content%2FStat%2FFUNDAMENTAL%2520OF%2520MATHEMATICAL%2520STATISTICS-S%2520C%2520GUPTA%2520%26%2520V%2520K%2520KAPOOR.pdf&usg=AOvVaw0bk8cXKlmBsTeFp-8YsQCf&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwicsuju_dWFAxVrlK8BHfpbBBEQFnoECCQQAQ&url=https%3A%2F%2Fwww.dcpehvpm.org%2FE-Content%2FStat%2FFUNDAMENTAL%2520OF%2520MATHEMATICAL%2520STATISTICS-S%2520C%2520GUPTA%2520%26%2520V%2520K%2520KAPOOR.pdf&usg=AOvVaw0bk8cXKlmBsTeFp-8YsQCf&opi=89978449


2. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=

2ahUKEwjU8feA_tWFAxWYfPUHHaHgChcQFnoECBMQAQ&url=https%3A%2F%2Fwww.a

mazon.in%2FStatistics-Milton-Arnold-

Mathematics%2Fs%3Frh%3Dn%253A4149724031%252Cp_27%253AMilton%253B%2BArnold

&usg=AOvVaw13cUNZY7k7VLF4mb0z-l_0&opi=89978449 

3. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=

2ahUKEwixqfyX_tWFAxVkcPUHHe8ACy4QFnoECBIQAQ&url=https%3A%2F%2Fminerva.it.

manchester.ac.uk%2F~saralees%2Fstatbook3.pdf&usg=AOvVaw1raHj2b-A89UO-

S_qo5vAN&opi=89978449 

4. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=

2ahUKEwibs5-

x_tWFAxUvnK8BHfm4AuYQFnoECCAQAQ&url=https%3A%2F%2Findustri.fatek.unpatti.ac.i

d%2Fwp-content%2Fuploads%2F2019%2F03%2F088-Applied-Statistics-and-Probability-for-

Engineers-Douglas-C.-Montgomery-George-C.-Runger-Edisi-5-

2011.pdf&usg=AOvVaw2et8thlP1q2ZWh3M4wVsZ0&opi=89978449 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group responsibilities. Providing students 

with multiple opportunities within different contexts to practise skills and apply concepts allows them to consolidate and 

deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem solving technique is used. The 

students are motivated to solve the problem individually by allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a belief in diligence and one’s 

own efficacy. 

 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 10 

Seminar/Presentation 5 marks  

Semester End 

Examination  

SEE  50 marks reduced to 35 

TOTAL  50 marks  

 

 

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjU8feA_tWFAxWYfPUHHaHgChcQFnoECBMQAQ&url=https%3A%2F%2Fwww.amazon.in%2FStatistics-Milton-Arnold-Mathematics%2Fs%3Frh%3Dn%253A4149724031%252Cp_27%253AMilton%253B%2BArnold&usg=AOvVaw13cUNZY7k7VLF4mb0z-l_0&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjU8feA_tWFAxWYfPUHHaHgChcQFnoECBMQAQ&url=https%3A%2F%2Fwww.amazon.in%2FStatistics-Milton-Arnold-Mathematics%2Fs%3Frh%3Dn%253A4149724031%252Cp_27%253AMilton%253B%2BArnold&usg=AOvVaw13cUNZY7k7VLF4mb0z-l_0&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjU8feA_tWFAxWYfPUHHaHgChcQFnoECBMQAQ&url=https%3A%2F%2Fwww.amazon.in%2FStatistics-Milton-Arnold-Mathematics%2Fs%3Frh%3Dn%253A4149724031%252Cp_27%253AMilton%253B%2BArnold&usg=AOvVaw13cUNZY7k7VLF4mb0z-l_0&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjU8feA_tWFAxWYfPUHHaHgChcQFnoECBMQAQ&url=https%3A%2F%2Fwww.amazon.in%2FStatistics-Milton-Arnold-Mathematics%2Fs%3Frh%3Dn%253A4149724031%252Cp_27%253AMilton%253B%2BArnold&usg=AOvVaw13cUNZY7k7VLF4mb0z-l_0&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjU8feA_tWFAxWYfPUHHaHgChcQFnoECBMQAQ&url=https%3A%2F%2Fwww.amazon.in%2FStatistics-Milton-Arnold-Mathematics%2Fs%3Frh%3Dn%253A4149724031%252Cp_27%253AMilton%253B%2BArnold&usg=AOvVaw13cUNZY7k7VLF4mb0z-l_0&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwixqfyX_tWFAxVkcPUHHe8ACy4QFnoECBIQAQ&url=https%3A%2F%2Fminerva.it.manchester.ac.uk%2F~saralees%2Fstatbook3.pdf&usg=AOvVaw1raHj2b-A89UO-S_qo5vAN&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwixqfyX_tWFAxVkcPUHHe8ACy4QFnoECBIQAQ&url=https%3A%2F%2Fminerva.it.manchester.ac.uk%2F~saralees%2Fstatbook3.pdf&usg=AOvVaw1raHj2b-A89UO-S_qo5vAN&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwixqfyX_tWFAxVkcPUHHe8ACy4QFnoECBIQAQ&url=https%3A%2F%2Fminerva.it.manchester.ac.uk%2F~saralees%2Fstatbook3.pdf&usg=AOvVaw1raHj2b-A89UO-S_qo5vAN&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwixqfyX_tWFAxVkcPUHHe8ACy4QFnoECBIQAQ&url=https%3A%2F%2Fminerva.it.manchester.ac.uk%2F~saralees%2Fstatbook3.pdf&usg=AOvVaw1raHj2b-A89UO-S_qo5vAN&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwibs5-x_tWFAxUvnK8BHfm4AuYQFnoECCAQAQ&url=https%3A%2F%2Findustri.fatek.unpatti.ac.id%2Fwp-content%2Fuploads%2F2019%2F03%2F088-Applied-Statistics-and-Probability-for-Engineers-Douglas-C.-Montgomery-George-C.-Runger-Edisi-5-2011.pdf&usg=AOvVaw2et8thlP1q2ZWh3M4wVsZ0&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwibs5-x_tWFAxUvnK8BHfm4AuYQFnoECCAQAQ&url=https%3A%2F%2Findustri.fatek.unpatti.ac.id%2Fwp-content%2Fuploads%2F2019%2F03%2F088-Applied-Statistics-and-Probability-for-Engineers-Douglas-C.-Montgomery-George-C.-Runger-Edisi-5-2011.pdf&usg=AOvVaw2et8thlP1q2ZWh3M4wVsZ0&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwibs5-x_tWFAxUvnK8BHfm4AuYQFnoECCAQAQ&url=https%3A%2F%2Findustri.fatek.unpatti.ac.id%2Fwp-content%2Fuploads%2F2019%2F03%2F088-Applied-Statistics-and-Probability-for-Engineers-Douglas-C.-Montgomery-George-C.-Runger-Edisi-5-2011.pdf&usg=AOvVaw2et8thlP1q2ZWh3M4wVsZ0&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwibs5-x_tWFAxUvnK8BHfm4AuYQFnoECCAQAQ&url=https%3A%2F%2Findustri.fatek.unpatti.ac.id%2Fwp-content%2Fuploads%2F2019%2F03%2F088-Applied-Statistics-and-Probability-for-Engineers-Douglas-C.-Montgomery-George-C.-Runger-Edisi-5-2011.pdf&usg=AOvVaw2et8thlP1q2ZWh3M4wVsZ0&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwibs5-x_tWFAxUvnK8BHfm4AuYQFnoECCAQAQ&url=https%3A%2F%2Findustri.fatek.unpatti.ac.id%2Fwp-content%2Fuploads%2F2019%2F03%2F088-Applied-Statistics-and-Probability-for-Engineers-Douglas-C.-Montgomery-George-C.-Runger-Edisi-5-2011.pdf&usg=AOvVaw2et8thlP1q2ZWh3M4wVsZ0&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwibs5-x_tWFAxUvnK8BHfm4AuYQFnoECCAQAQ&url=https%3A%2F%2Findustri.fatek.unpatti.ac.id%2Fwp-content%2Fuploads%2F2019%2F03%2F088-Applied-Statistics-and-Probability-for-Engineers-Douglas-C.-Montgomery-George-C.-Runger-Edisi-5-2011.pdf&usg=AOvVaw2et8thlP1q2ZWh3M4wVsZ0&opi=89978449


 

SECOND SEMESTER  

SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Topology 

Nature of Course  CC-05 

Semester  II 

Total Hours  56 

Credits  4 

 

Objective of the Course:  

The course aims to prepare the students to understand the meaning of a topology and to study various concepts of 

Topological spaces such as connectedness, compactness, countability, separability and normality. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand the definition of open sets, closed sets, neighbourhoods, limit 

points, etc. 

CLO2 Analyze the concept of connectedness and compactness 

CLO3 Evaluate axioms of countability and separation 

CLO4 Apply definitions and theoretical knowledge to construct mathematical 

proofs 

 

 

 

 

 

 

 



MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 

 

Course Content: 

Module                                  Content  Hours  

I Topology: Definition and examples Open and closed sets. 

Neighbourhoods and Limit Points. Closure, Interior and Boundary 

of a set. Relative topology. Bases and subbases. Continuity and 

Homeomorphism, Pasting lemma.                                                                               

14 

II Connected spaces: Definition and examples, connected sets in the 

real line, Intermediate value theorem, components and path 

components, local connectedness and path connectedness. 

Compact spaces, Compact sets in the real line, limit point, 

compactness, sequential compactness and their equivalence for 

metric spaces. Locally Compact spaces. 

14 

III The axioms of countability: First axiom space, Second countable 

space, Separability and the Lindelof property and their equivalence 

for metric spaces. 

Separation axioms: T0–space and T1 spaces –definitions and 

examples, the properties are hereditary and topological. 

Characterisation of T0 - and T1 –spaces. T2- space, unique limit for 

convergent sequences, Regularity and the T3–axiom. 

Characterisation of regularity, Metric spaces are T2 and T3.       

 

                                                                                               

14 



IV Complete regularity, Normality and the T4 - axiom, Metric space is 

T4, compact Hausdorff space and regular lindelof spaces are 

normal. Urysohn’s Lemma, Tietze’s Extension Theorem, Complete 

normality and the T5 - axiom.                                                                                             

14 

 

Text Book: 

1. R. Munkres: A First course in Topology, PHI, (1975) 

References: 

1. W.J. Pervin: Foundation of general Topology, Academic Press, (1972) 

2. J.L. Kelley: General Topology, Van Nostrand, (1955). 

3. J. Dugundji, Topology, Allyn and Bacon, (1966) 

4. G.F. Simmons: Introduction to Topology and Modern Analysis, Tata Mc Graw Hill, (1963). 

Online Resources:  

1. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi

Xp7PX-

tWFAxVJzjgGHbxHDroQFnoECDUQAQ&url=http%3A%2F%2Fwww.alefenu.com%2Flibri%2Ftopology

munkres.pdf&usg=AOvVaw2gyOngUlP_E29LNNar9dNI&opi=89978449 

2. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi

Jzqjt-

tWFAxUF1jgGHSCQBaQQFnoECBMQAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fd

ownload%2Fmodules%2FUniversity%2FTextbooks%2Ftopology%2F5)Introduction%2520to%2520Topolog

y%2520and%2520Modern%2520Analysis%2520Simmons.pdf%3Fid%3D48928275&usg=AOvVaw3Q2hW

VZlOcjlIfvrwYF_KL&opi=89978449 

3. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj

ImNSH-

9WFAxW_4zgGHRjLDdQQFnoECAYQAQ&url=https%3A%2F%2Fbooks.google.co.in%2Fbooks%3Fid%

3DfvCpXrube5wC%26printsec%3Dcopyright&usg=AOvVaw0r2NOSOoU0KebRNzXEydvU&opi=8997844

9 

4. https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&sxsrf=ACQVn0-

XWpJmVSI7sABLt67Z2H572LYDEA:1713793737708&q=Foundation+of+general+topology+by+pervin+p

df+download+free+download&sa=X&ved=2ahUKEwjp7tCX-

9WFAxUi1TgGHXQuAIkQ1QJ6BAgjEAE&biw=1232&bih=598&dpr=1.5 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group responsibilities. Providing students 

with multiple opportunities within different contexts to practise skills and apply concepts allows them to consolidate and 

deepen their understanding.  

 

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiXp7PX-tWFAxVJzjgGHbxHDroQFnoECDUQAQ&url=http%3A%2F%2Fwww.alefenu.com%2Flibri%2Ftopologymunkres.pdf&usg=AOvVaw2gyOngUlP_E29LNNar9dNI&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiXp7PX-tWFAxVJzjgGHbxHDroQFnoECDUQAQ&url=http%3A%2F%2Fwww.alefenu.com%2Flibri%2Ftopologymunkres.pdf&usg=AOvVaw2gyOngUlP_E29LNNar9dNI&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiXp7PX-tWFAxVJzjgGHbxHDroQFnoECDUQAQ&url=http%3A%2F%2Fwww.alefenu.com%2Flibri%2Ftopologymunkres.pdf&usg=AOvVaw2gyOngUlP_E29LNNar9dNI&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiXp7PX-tWFAxVJzjgGHbxHDroQFnoECDUQAQ&url=http%3A%2F%2Fwww.alefenu.com%2Flibri%2Ftopologymunkres.pdf&usg=AOvVaw2gyOngUlP_E29LNNar9dNI&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiJzqjt-tWFAxUF1jgGHSCQBaQQFnoECBMQAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Ftopology%2F5)Introduction%2520to%2520Topology%2520and%2520Modern%2520Analysis%2520Simmons.pdf%3Fid%3D48928275&usg=AOvVaw3Q2hWVZlOcjlIfvrwYF_KL&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiJzqjt-tWFAxUF1jgGHSCQBaQQFnoECBMQAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Ftopology%2F5)Introduction%2520to%2520Topology%2520and%2520Modern%2520Analysis%2520Simmons.pdf%3Fid%3D48928275&usg=AOvVaw3Q2hWVZlOcjlIfvrwYF_KL&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiJzqjt-tWFAxUF1jgGHSCQBaQQFnoECBMQAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Ftopology%2F5)Introduction%2520to%2520Topology%2520and%2520Modern%2520Analysis%2520Simmons.pdf%3Fid%3D48928275&usg=AOvVaw3Q2hWVZlOcjlIfvrwYF_KL&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiJzqjt-tWFAxUF1jgGHSCQBaQQFnoECBMQAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Ftopology%2F5)Introduction%2520to%2520Topology%2520and%2520Modern%2520Analysis%2520Simmons.pdf%3Fid%3D48928275&usg=AOvVaw3Q2hWVZlOcjlIfvrwYF_KL&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiJzqjt-tWFAxUF1jgGHSCQBaQQFnoECBMQAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Ftopology%2F5)Introduction%2520to%2520Topology%2520and%2520Modern%2520Analysis%2520Simmons.pdf%3Fid%3D48928275&usg=AOvVaw3Q2hWVZlOcjlIfvrwYF_KL&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiJzqjt-tWFAxUF1jgGHSCQBaQQFnoECBMQAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Ftopology%2F5)Introduction%2520to%2520Topology%2520and%2520Modern%2520Analysis%2520Simmons.pdf%3Fid%3D48928275&usg=AOvVaw3Q2hWVZlOcjlIfvrwYF_KL&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjImNSH-9WFAxW_4zgGHRjLDdQQFnoECAYQAQ&url=https%3A%2F%2Fbooks.google.co.in%2Fbooks%3Fid%3DfvCpXrube5wC%26printsec%3Dcopyright&usg=AOvVaw0r2NOSOoU0KebRNzXEydvU&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjImNSH-9WFAxW_4zgGHRjLDdQQFnoECAYQAQ&url=https%3A%2F%2Fbooks.google.co.in%2Fbooks%3Fid%3DfvCpXrube5wC%26printsec%3Dcopyright&usg=AOvVaw0r2NOSOoU0KebRNzXEydvU&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjImNSH-9WFAxW_4zgGHRjLDdQQFnoECAYQAQ&url=https%3A%2F%2Fbooks.google.co.in%2Fbooks%3Fid%3DfvCpXrube5wC%26printsec%3Dcopyright&usg=AOvVaw0r2NOSOoU0KebRNzXEydvU&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjImNSH-9WFAxW_4zgGHRjLDdQQFnoECAYQAQ&url=https%3A%2F%2Fbooks.google.co.in%2Fbooks%3Fid%3DfvCpXrube5wC%26printsec%3Dcopyright&usg=AOvVaw0r2NOSOoU0KebRNzXEydvU&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjImNSH-9WFAxW_4zgGHRjLDdQQFnoECAYQAQ&url=https%3A%2F%2Fbooks.google.co.in%2Fbooks%3Fid%3DfvCpXrube5wC%26printsec%3Dcopyright&usg=AOvVaw0r2NOSOoU0KebRNzXEydvU&opi=89978449
https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&sxsrf=ACQVn0-XWpJmVSI7sABLt67Z2H572LYDEA:1713793737708&q=Foundation+of+general+topology+by+pervin+pdf+download+free+download&sa=X&ved=2ahUKEwjp7tCX-9WFAxUi1TgGHXQuAIkQ1QJ6BAgjEAE&biw=1232&bih=598&dpr=1.5
https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&sxsrf=ACQVn0-XWpJmVSI7sABLt67Z2H572LYDEA:1713793737708&q=Foundation+of+general+topology+by+pervin+pdf+download+free+download&sa=X&ved=2ahUKEwjp7tCX-9WFAxUi1TgGHXQuAIkQ1QJ6BAgjEAE&biw=1232&bih=598&dpr=1.5
https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&sxsrf=ACQVn0-XWpJmVSI7sABLt67Z2H572LYDEA:1713793737708&q=Foundation+of+general+topology+by+pervin+pdf+download+free+download&sa=X&ved=2ahUKEwjp7tCX-9WFAxUi1TgGHXQuAIkQ1QJ6BAgjEAE&biw=1232&bih=598&dpr=1.5
https://www.google.co.in/search?sca_esv=fa55d09ee79ad1d1&sca_upv=1&sxsrf=ACQVn0-XWpJmVSI7sABLt67Z2H572LYDEA:1713793737708&q=Foundation+of+general+topology+by+pervin+pdf+download+free+download&sa=X&ved=2ahUKEwjp7tCX-9WFAxUi1TgGHXQuAIkQ1QJ6BAgjEAE&biw=1232&bih=598&dpr=1.5


2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem solving technique is used. The 

students are motivated to solve the problem individually by allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a belief in diligence and one’s 

own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the course content to reinforce key 

concepts and skills. Design lab exercises that align with topics covered in lectures and readings, allowing students to apply 

theoretical knowledge in a practical context. 

 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

Semester End 

Examination  

SEE  70 marks  

TOTAL  100 marks  

 

 

 

 

 

 

 

 

 

 

 



 

SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Complex Analysis 

Nature of Course  CC-06 

Semester  II 

Total Hours  56 

Credits  4 

 

Objective of the Course:  

The course aims to introduce the concepts of an analytic function, contour integration and Taylor and Laurent’s series 

expansions and to gain knowledge of singularities and residues. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand the concept of analytic function and evaluate complex integrals 

using Cauchy-Goursat integral theorem 

CLO2 Analyze power series, radius of convergence and behaviour of analytic 

functions at singularities 

CLO3 Evaluate complex integrals by applying the knowledge of residues 

CLO4 Apply the concept and consequences of analyticity and Cauchy-Riemann 

equations and results on harmonic and entire functions including the 

fundamental theorem of algebra 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      



 

Course Content: 

Module                                  Content  Hours  

I Analytic functions - Harmonic conjugates - Elementary functions - 

Mobius Transformation -Conformal mappings - Cauchy’s Theorem 

and Integral formula - Morera’s Theorem - Cauchy’s Theorem for 

triangle, rectangle - Cauchy’s Theorem in a disk - Zeros of Analytic 

function - The index of a closed curve, counting of zeros- Principles 

of analytic Continuation - Liouville’s Theorem – Fundamental 

theorem of algebra. 

14 

II Series - Uniform convergence - Power series - Radius of 

convergences - Power series representation of Analytic function- 

Relation between Power series and Analytic function -Taylor’s 

series - Laurent’s series.  

Rational Functions – Singularities – Poles - Classification of 

Singularities - Characterization of removable Singularities – poles 

- Behaviour of an Analytic functions at an essential singular point. 

14 

III Entire and Meromorphic functions - The Residue Theorem -

Evaluation of Definite integrals -Argument principle - Rouche’s 

Theorem - Schwartz lemma - Open mapping and Maximum 

modulus theorem and applications - Convex functions - 

Hadamard’s Three circle theorem. 

14 

IV Phragmen-Lindelof theorem - The Riemann mapping theorem - 

Weierstrass factorization theorem -  Harmonic functions -  Mean 

Value theorem -  Poisson’s formula -  Poisson’s Integral formula - 

Jensen’s formula - Poisson’s- Jensen’s formula. 

14 

 

TEXT BOOKS: 

1. J. B. Conway, Functions of one complex variable, Narosa, 1987. 

2. L.V. Ahlfors, Complex Analysis, McGraw Hill, 1986. 

REFERENCE BOOKS: 

1. R. Nevanlinna, Analytic functions, Springer, 1970. 

2. E. Hille, Analytic Theory, Vol. I, Ginn, 1959. 

3. S. Ponnaswamy, Functions of Complex variable, Narosa Publications, 1999. 
 



 

Online Resources:  

1. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&ua

ct=8&ved=2ahUKEwj3z43BgdaFAxUL7jgGHY3WCbcQFnoECBMQAQ&url=https

%3A%2F%2Fmccuan.math.gatech.edu%2Fcourses%2F6321%2Flars-ahlfors-complex-

analysis-third-edition-mcgraw-hill-science_engineering_math-

1979.pdf&usg=AOvVaw24PrjFoc3G0Iyp1nPXpacP&opi=89978449 

2. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&ua

ct=8&ved=2ahUKEwjjhp3XgdaFAxVSxjgGHRGtAnYQFnoECAYQAQ&url=https%

3A%2F%2Fpsm73.files.wordpress.com%2F2009%2F03%2Fconway.pdf&usg=AOvV

aw0unDeWV3FAH9kEYoAGqkVW&opi=89978449 

3. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&ua

ct=8&ved=2ahUKEwi575TmgdaFAxUZ-

TgGHaxQBI8QFnoECBQQAQ&url=https%3A%2F%2Fwww.scribd.com%2Fdocume

nt%2F700401137%2F185454240&usg=AOvVaw02tMRCEHMlXYoLpa3i4Pp5&opi=

89978449 

4. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&ua

ct=8&ved=2ahUKEwjm07X2gdaFAxVTxjgGHTkTD84QFnoECAYQAQ&url=https

%3A%2F%2Fqcpages.qc.cuny.edu%2F~madrian%2FChurchillBrown.pdf&usg=AOv

Vaw1ZE988nljGxayMgzHXH6iH&opi=89978449 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group responsibilities. Providing students 

with multiple opportunities within different contexts to practise skills and apply concepts allows them to consolidate and 

deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem solving technique is used. The 

students are motivated to solve the problem individually by allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a belief in diligence and one’s 

own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the course content to reinforce key 

concepts and skills. Design lab exercises that align with topics covered in lectures and readings, allowing students to apply 

theoretical knowledge in a practical context. 

 

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj3z43BgdaFAxUL7jgGHY3WCbcQFnoECBMQAQ&url=https%3A%2F%2Fmccuan.math.gatech.edu%2Fcourses%2F6321%2Flars-ahlfors-complex-analysis-third-edition-mcgraw-hill-science_engineering_math-1979.pdf&usg=AOvVaw24PrjFoc3G0Iyp1nPXpacP&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj3z43BgdaFAxUL7jgGHY3WCbcQFnoECBMQAQ&url=https%3A%2F%2Fmccuan.math.gatech.edu%2Fcourses%2F6321%2Flars-ahlfors-complex-analysis-third-edition-mcgraw-hill-science_engineering_math-1979.pdf&usg=AOvVaw24PrjFoc3G0Iyp1nPXpacP&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj3z43BgdaFAxUL7jgGHY3WCbcQFnoECBMQAQ&url=https%3A%2F%2Fmccuan.math.gatech.edu%2Fcourses%2F6321%2Flars-ahlfors-complex-analysis-third-edition-mcgraw-hill-science_engineering_math-1979.pdf&usg=AOvVaw24PrjFoc3G0Iyp1nPXpacP&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj3z43BgdaFAxUL7jgGHY3WCbcQFnoECBMQAQ&url=https%3A%2F%2Fmccuan.math.gatech.edu%2Fcourses%2F6321%2Flars-ahlfors-complex-analysis-third-edition-mcgraw-hill-science_engineering_math-1979.pdf&usg=AOvVaw24PrjFoc3G0Iyp1nPXpacP&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj3z43BgdaFAxUL7jgGHY3WCbcQFnoECBMQAQ&url=https%3A%2F%2Fmccuan.math.gatech.edu%2Fcourses%2F6321%2Flars-ahlfors-complex-analysis-third-edition-mcgraw-hill-science_engineering_math-1979.pdf&usg=AOvVaw24PrjFoc3G0Iyp1nPXpacP&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjjhp3XgdaFAxVSxjgGHRGtAnYQFnoECAYQAQ&url=https%3A%2F%2Fpsm73.files.wordpress.com%2F2009%2F03%2Fconway.pdf&usg=AOvVaw0unDeWV3FAH9kEYoAGqkVW&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjjhp3XgdaFAxVSxjgGHRGtAnYQFnoECAYQAQ&url=https%3A%2F%2Fpsm73.files.wordpress.com%2F2009%2F03%2Fconway.pdf&usg=AOvVaw0unDeWV3FAH9kEYoAGqkVW&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjjhp3XgdaFAxVSxjgGHRGtAnYQFnoECAYQAQ&url=https%3A%2F%2Fpsm73.files.wordpress.com%2F2009%2F03%2Fconway.pdf&usg=AOvVaw0unDeWV3FAH9kEYoAGqkVW&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjjhp3XgdaFAxVSxjgGHRGtAnYQFnoECAYQAQ&url=https%3A%2F%2Fpsm73.files.wordpress.com%2F2009%2F03%2Fconway.pdf&usg=AOvVaw0unDeWV3FAH9kEYoAGqkVW&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi575TmgdaFAxUZ-TgGHaxQBI8QFnoECBQQAQ&url=https%3A%2F%2Fwww.scribd.com%2Fdocument%2F700401137%2F185454240&usg=AOvVaw02tMRCEHMlXYoLpa3i4Pp5&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi575TmgdaFAxUZ-TgGHaxQBI8QFnoECBQQAQ&url=https%3A%2F%2Fwww.scribd.com%2Fdocument%2F700401137%2F185454240&usg=AOvVaw02tMRCEHMlXYoLpa3i4Pp5&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi575TmgdaFAxUZ-TgGHaxQBI8QFnoECBQQAQ&url=https%3A%2F%2Fwww.scribd.com%2Fdocument%2F700401137%2F185454240&usg=AOvVaw02tMRCEHMlXYoLpa3i4Pp5&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi575TmgdaFAxUZ-TgGHaxQBI8QFnoECBQQAQ&url=https%3A%2F%2Fwww.scribd.com%2Fdocument%2F700401137%2F185454240&usg=AOvVaw02tMRCEHMlXYoLpa3i4Pp5&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi575TmgdaFAxUZ-TgGHaxQBI8QFnoECBQQAQ&url=https%3A%2F%2Fwww.scribd.com%2Fdocument%2F700401137%2F185454240&usg=AOvVaw02tMRCEHMlXYoLpa3i4Pp5&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjm07X2gdaFAxVTxjgGHTkTD84QFnoECAYQAQ&url=https%3A%2F%2Fqcpages.qc.cuny.edu%2F~madrian%2FChurchillBrown.pdf&usg=AOvVaw1ZE988nljGxayMgzHXH6iH&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjm07X2gdaFAxVTxjgGHTkTD84QFnoECAYQAQ&url=https%3A%2F%2Fqcpages.qc.cuny.edu%2F~madrian%2FChurchillBrown.pdf&usg=AOvVaw1ZE988nljGxayMgzHXH6iH&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjm07X2gdaFAxVTxjgGHTkTD84QFnoECAYQAQ&url=https%3A%2F%2Fqcpages.qc.cuny.edu%2F~madrian%2FChurchillBrown.pdf&usg=AOvVaw1ZE988nljGxayMgzHXH6iH&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjm07X2gdaFAxVTxjgGHTkTD84QFnoECAYQAQ&url=https%3A%2F%2Fqcpages.qc.cuny.edu%2F~madrian%2FChurchillBrown.pdf&usg=AOvVaw1ZE988nljGxayMgzHXH6iH&opi=89978449


 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

Semester End 

Examination  

SEE  70 marks  

TOTAL  100 marks  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Partial Differential Equations with PINN 

Nature of Course  CC-07 

Semester  II 

Total Hours  56 

Credits  4 

 

Objective of the Course: 

 The course deals with methods of solving first order partial differential equations and focus on elliptic, parabolic and 

hyperbolic partial differential equations 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand partial differential equations (PDEs), modelling, the general 

structure of solutions, and analytic and numerical methods for solutions. 

CLO2 Analyze and classify PDEs, apply analytical methods, and physically 

interpret the solutions. 

CLO3 Evaluate practical PDE problems with finite difference methods, 

implemented in code. 

CLO4 Apply solutions in a physical context, such as identifying travelling waves, 

standing waves, and shock waves. 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 

 



 

Course Content: 

Module                                  Content  Hours  

I Basic concepts and definitions- Domain of Partial Differential 

Equations. Continuous dependence on data (initial conditions, 

Boundary Conditions). Ill posed and well posed problems, Linear 

super position principle. The Cauchy problem of first order PDE, 

geometrical interpretation-The method of characteristics for semi-

linear, quasi-linear and non-linear partial differential equations of 

first order PDE’s, complete integrals of special non-linear 

equations - Applications to dynamics, discontinuous solution and 

shockwaves. 

14 

II The method of characteristics, the Cauchy problem of second order 

PDE’s, Classification of second –order linear partial differential 

equations- Canonical forms for hyperbolic, parabolic and elliptic 

PDE’s. Homogeneous and non-homogeneous PDE’s with constant 

coefficients –Variable coefficients –Monge’s method. 

14 

III Wave equation - Solution by the method of separation of variables 

and integral transforms. The Cauchy problem, Wave equation in 

cylindrical and spherical polar co-ordinates. Laplace equation - 

Solution by the method of separation of variables and transforms. 

Dirichlet’s, Neumann’s and Churchill’s problems, Dirichlet’s 

problem for a rectangle, half plane and circle, Solution of Laplace 

equation in cylindrical and spherical polar coordinates.         

14 

IV Diffusion equation - Fundamental solution by the method of 

variables and integral transforms, Duhamel’s principle, Solution of 

the equation in cylindrical and spherical polar coordinates. Solution 

of boundary value problems - Green’s function method for 

Hyperbolic, Parabolic and Elliptic equations.  

14 

 

 

 



 

TEXT BOOKS: 

1. I. N. Sneddon, Elements of PDE’s, McGraw Hill Book company Inc., 2006. 

2. L Debnath, Nonlinear PDE’s for Scientists and Engineers, Birkhauser, Boston, 2007. 

3. F. John, Partial differential equations, Springer, 1971. 

REFERENCE BOOKS: 

1. F. Treves: Basic linear partial differential equations, Academic Press, 1975. 

2. M.G. Smith: Introduction to the theory of partial differential equations, Van Nostrand, 1967. 

3. S. Rao: Partial Differential Equations, PHI, 2006. 

Online Resources:  

1. https://ocw.mit.edu/courses/18-152-introduction-to-partial-differential-equations-fall-2011/ 

2. https://link.springer.com/book/10.1007/978-1-4612-0953-9 

3. https://byjus.com/maths/partial-differential-equation/ 

4. https://in.mathworks.com/help/matlab/math/partial-differential-equations.html 

 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group responsibilities. Providing students 

with multiple opportunities within different contexts to practise skills and apply concepts allows them to consolidate and 

deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem solving technique is used. The 

students are motivated to solve the problem individually by allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a belief in diligence and one’s 

own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the course content to reinforce key 

concepts and skills. Design lab exercises that align with topics covered in lectures and readings, allowing students to apply 

theoretical knowledge in a practical context. 

 

 

 

https://ocw.mit.edu/courses/18-152-introduction-to-partial-differential-equations-fall-2011/
https://link.springer.com/book/10.1007/978-1-4612-0953-9
https://byjus.com/maths/partial-differential-equation/
https://in.mathworks.com/help/matlab/math/partial-differential-equations.html


Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

 End Semester 

Examination  

ESE 70 marks  

TOTAL  100 marks  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Linear Algebra with AI and ML  

Nature of Course  CC-08 

Semester  II 

Total Hours  56 

Credits  4 

 

Objective of the Course:  

The course intends to is to familiarize students with the important concepts and  

computational techniques in linear algebra useful for AI and ML applications. The course  

illustrates the application of these concepts to many problems in AI and ML and to study the relation between a linear 

transformation and its matrix. It explores the fundamental theorem on finitely generated modules. It deals the study of 

various properties of linear transformations matrices.. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand the basic concepts of linear matrices, LU decomposition   

CLO2 Analyse and construct mathematical arguments that relate to the study of 

introductory linear algebra (Proof & Reasoning) 

CLO3 Evaluate problems using visualization, spatial reasoning, as well as 

geometric properties and strategies 

CLO4 Apply computational techniques and algebraic skills essential for the study 

of systems of least square applications  

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      



Course Content: 

Module                                  Content  Hours  

I Recap: Vector spaces –subspaces -   linear dependence and 

independence - basis and dimension of a vector space - finite 

dimensional vector spaces. 

System of linear equations, existence and uniqueness, left and right 

inverses, pseudo inverse, triangular systems LU decomposition and 

computational complexity, rotators and reflectors, QR decomposition, 

Gram Schmidt Orthogonalization 

 Condition number of a square matrix, geometric interpretation, norm of 

matrix, sensitivity analysis results for the system of linear equations. 

14 

II Linear transformations and algebra of linear transformations - 

properties of non-singular and orthogonal transformations -  

Regular and singular linear transformations - the Range and the 

rank of a linear transformation. Characteristic roots - characteristic 

vectors -Cayley-Hamilton theorem - minimal polynomial of a linear 

transformation- algebraic and geometric multiplicity of a 

characteristic root. Eigenvalue eigenvector decomposition of square 

matrices,spectral theorem for symmetric matrices 

14 

III Quadratic forms - Canonical forms - triangular, nilpotent and 

Jordan forms -   real quadratic forms  - Nature of a quadratic form- 

Sylvester’s law of inertia . Bilinear form-The singular value 

decomposition- relation to condition number, sensitivity analysis of 

least squares problems, 

14 

IV Linear least squares, existence and uniqueness, geometrical 

interpretation, data fitting with least squares, Application of least 

squares to classification, two-class and multi-class least squares 

classifiers. 

 Multi-objective least squares, applications to estimation and regularized 

inversion, regularized data fitting and application to image de-blurring, 

constrained least squares, application to portfolio optimization 

Multicollinearity problem and applications to principal component 

analysis (PCA) .application to Google page ranking algorithm 

 

14 

 



Mathematical computations using MATLAB software:                                 

1. Linear independent and linear dependent  

2. Linear combination, Basis and dimension 

3.  LU-Decomposition 

4.  QR-Decomposition 

5. Gram-Schmidt Orthogonalization . 

6.  Eigenvalues and their algebraic multiplicity,  

7. Eigenvectors and their geometric multiplicity. 

8.  Canonical forms. 

9. Singular value Decomposition 

10. Linear least squares 

Text Books 

1. I.N. Herstein : Topics in Algebra, Second  Edition, Vikas Publishing House, (1976) 

2. Introduction to Applied Linear Algebra- Vectors, Matrices, and Least Squares, Stephen Boyd and   

    Lieven Vandenberghe, Cambridge University Press, 2018 

3. Linear Algebra and Learning from Data, Gilbert Strang, Wellesley-Cambridge Press, 2019 

Reference Books: 

 

1. Fundamentals of Matrix Computations,David Watkins, Wiley, 2010 

2. Matrix Computations, Gene Golub, C. F. Van Loan, Hindustan Book Agency, 2015 

3. Kenneth Hoffman, RayKunze: Linear Algebra, Second  Edition, Prentice Hall, (1971). 

4. J. Gilbert and L. Gilbert, Linear Algebra and Matrix theory, Academic Press, 1995. 

5. G. Strang: Linear Algebra and its Applications, Brooks/Cole Ltd., New Delhi, Third  

    Edition, 2003.  

 

Online Resources:  

1. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja

&uact=8&ved=2ahUKEwjsp5aXgtaFAxX3T2wGHT08A9IQFnoECBQQAQ&url=

https%3A%2F%2Farchive.org%2Fdetails%2FLinearAlgebraHoffmanAndKunze&

usg=AOvVaw2T0exvibDgMm36Mp4TuFt7&opi=89978449 

2. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja

&uact=8&ved=2ahUKEwjN2qulgtaFAxUhcmwGHaHMBnYQFnoECBEQAQ&ur

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjsp5aXgtaFAxX3T2wGHT08A9IQFnoECBQQAQ&url=https%3A%2F%2Farchive.org%2Fdetails%2FLinearAlgebraHoffmanAndKunze&usg=AOvVaw2T0exvibDgMm36Mp4TuFt7&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjsp5aXgtaFAxX3T2wGHT08A9IQFnoECBQQAQ&url=https%3A%2F%2Farchive.org%2Fdetails%2FLinearAlgebraHoffmanAndKunze&usg=AOvVaw2T0exvibDgMm36Mp4TuFt7&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjsp5aXgtaFAxX3T2wGHT08A9IQFnoECBQQAQ&url=https%3A%2F%2Farchive.org%2Fdetails%2FLinearAlgebraHoffmanAndKunze&usg=AOvVaw2T0exvibDgMm36Mp4TuFt7&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjsp5aXgtaFAxX3T2wGHT08A9IQFnoECBQQAQ&url=https%3A%2F%2Farchive.org%2Fdetails%2FLinearAlgebraHoffmanAndKunze&usg=AOvVaw2T0exvibDgMm36Mp4TuFt7&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjN2qulgtaFAxUhcmwGHaHMBnYQFnoECBEQAQ&url=https%3A%2F%2Fmath.mit.edu%2F~hrm%2Fpalestine%2Fartin-algebra.pdf&usg=AOvVaw1ooVtTHgm75qHNTWgIlhlr&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjN2qulgtaFAxUhcmwGHaHMBnYQFnoECBEQAQ&url=https%3A%2F%2Fmath.mit.edu%2F~hrm%2Fpalestine%2Fartin-algebra.pdf&usg=AOvVaw1ooVtTHgm75qHNTWgIlhlr&opi=89978449


l=https%3A%2F%2Fmath.mit.edu%2F~hrm%2Fpalestine%2Fartin-

algebra.pdf&usg=AOvVaw1ooVtTHgm75qHNTWgIlhlr&opi=89978449 

3. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja

&uact=8&ved=2ahUKEwiV_Y66gtaFAxXhbGwGHXZED2EQFnoECBEQAQ&u

rl=https%3A%2F%2Fmarinazahara22.files.wordpress.com%2F2013%2F10%2Fi-

n-herstein-topics-in-algebra-2nd-edition-1975-wiley-international-editions-john-

wiley-and-sons-wie-

1975.pdf&usg=AOvVaw2dcUS1FoIIL5bIMhH1gy1q&opi=89978449 

4. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja

&uact=8&ved=2ahUKEwi5lrTLgtaFAxVvRmcHHZk5Ck0QFnoECAYQAQ&url=

https%3A%2F%2Fpdfcoffee.com%2Flinear-alg-s-kumaresanpdf-pdf-

free.html&usg=AOvVaw2F4WB5umGjTRwiU9MbNKBf&opi=89978449 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group responsibilities. Providing students 

with multiple opportunities within different contexts to practise skills and apply concepts allows them to consolidate and 

deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem solving technique is used. The 

students are motivated to solve the problem individually by allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a belief in diligence and one’s 

own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the course content to reinforce key 

concepts and skills. Design lab exercises that align with topics covered in lectures and readings, allowing students to apply 

theoretical knowledge in a practical context. 

 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

End Semester 

Examination  

ESE 70 marks  

TOTAL  100 marks  

 

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjN2qulgtaFAxUhcmwGHaHMBnYQFnoECBEQAQ&url=https%3A%2F%2Fmath.mit.edu%2F~hrm%2Fpalestine%2Fartin-algebra.pdf&usg=AOvVaw1ooVtTHgm75qHNTWgIlhlr&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjN2qulgtaFAxUhcmwGHaHMBnYQFnoECBEQAQ&url=https%3A%2F%2Fmath.mit.edu%2F~hrm%2Fpalestine%2Fartin-algebra.pdf&usg=AOvVaw1ooVtTHgm75qHNTWgIlhlr&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiV_Y66gtaFAxXhbGwGHXZED2EQFnoECBEQAQ&url=https%3A%2F%2Fmarinazahara22.files.wordpress.com%2F2013%2F10%2Fi-n-herstein-topics-in-algebra-2nd-edition-1975-wiley-international-editions-john-wiley-and-sons-wie-1975.pdf&usg=AOvVaw2dcUS1FoIIL5bIMhH1gy1q&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiV_Y66gtaFAxXhbGwGHXZED2EQFnoECBEQAQ&url=https%3A%2F%2Fmarinazahara22.files.wordpress.com%2F2013%2F10%2Fi-n-herstein-topics-in-algebra-2nd-edition-1975-wiley-international-editions-john-wiley-and-sons-wie-1975.pdf&usg=AOvVaw2dcUS1FoIIL5bIMhH1gy1q&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiV_Y66gtaFAxXhbGwGHXZED2EQFnoECBEQAQ&url=https%3A%2F%2Fmarinazahara22.files.wordpress.com%2F2013%2F10%2Fi-n-herstein-topics-in-algebra-2nd-edition-1975-wiley-international-editions-john-wiley-and-sons-wie-1975.pdf&usg=AOvVaw2dcUS1FoIIL5bIMhH1gy1q&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiV_Y66gtaFAxXhbGwGHXZED2EQFnoECBEQAQ&url=https%3A%2F%2Fmarinazahara22.files.wordpress.com%2F2013%2F10%2Fi-n-herstein-topics-in-algebra-2nd-edition-1975-wiley-international-editions-john-wiley-and-sons-wie-1975.pdf&usg=AOvVaw2dcUS1FoIIL5bIMhH1gy1q&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiV_Y66gtaFAxXhbGwGHXZED2EQFnoECBEQAQ&url=https%3A%2F%2Fmarinazahara22.files.wordpress.com%2F2013%2F10%2Fi-n-herstein-topics-in-algebra-2nd-edition-1975-wiley-international-editions-john-wiley-and-sons-wie-1975.pdf&usg=AOvVaw2dcUS1FoIIL5bIMhH1gy1q&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiV_Y66gtaFAxXhbGwGHXZED2EQFnoECBEQAQ&url=https%3A%2F%2Fmarinazahara22.files.wordpress.com%2F2013%2F10%2Fi-n-herstein-topics-in-algebra-2nd-edition-1975-wiley-international-editions-john-wiley-and-sons-wie-1975.pdf&usg=AOvVaw2dcUS1FoIIL5bIMhH1gy1q&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi5lrTLgtaFAxVvRmcHHZk5Ck0QFnoECAYQAQ&url=https%3A%2F%2Fpdfcoffee.com%2Flinear-alg-s-kumaresanpdf-pdf-free.html&usg=AOvVaw2F4WB5umGjTRwiU9MbNKBf&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi5lrTLgtaFAxVvRmcHHZk5Ck0QFnoECAYQAQ&url=https%3A%2F%2Fpdfcoffee.com%2Flinear-alg-s-kumaresanpdf-pdf-free.html&usg=AOvVaw2F4WB5umGjTRwiU9MbNKBf&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi5lrTLgtaFAxVvRmcHHZk5Ck0QFnoECAYQAQ&url=https%3A%2F%2Fpdfcoffee.com%2Flinear-alg-s-kumaresanpdf-pdf-free.html&usg=AOvVaw2F4WB5umGjTRwiU9MbNKBf&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi5lrTLgtaFAxVvRmcHHZk5Ck0QFnoECAYQAQ&url=https%3A%2F%2Fpdfcoffee.com%2Flinear-alg-s-kumaresanpdf-pdf-free.html&usg=AOvVaw2F4WB5umGjTRwiU9MbNKBf&opi=89978449


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SYLLABUS BLUEPRINT 

Program Title  M.Sc.  Mathematics 

Course Title Data Visualization Techniques 

 

Nature of Course  AC-03 

Semester  II 

Total Hours  28 

Credits  2 

 

Objective of the Course:  

 To introduce basic Python programming concepts required for data analysis and visualization.  

 To familiarize students with libraries such as NumPy, Pandas, Matplotlib, and Seaborn.  

 To develop skills in representing data using various graphical techniques.  

 To enable interpretation of data patterns, trends, and relationships through visualization.  

 To build the ability to perform exploratory data analysis on real-world datasets. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand and apply basic Python programming concepts for handling data. 

CLO2 Create and customize various types of data visualizations using Python libraries. 

CLO3 

 

Analyse datasets and interpret insights using graphical and statistical techniques. 

CL04 Perform exploratory data analysis and present findings effectively using 

visualization tools. 

 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

      



 

Lab Exercise 

No. 
Title / Experiment    

PART A 

1.  
Write a Python program to perform basic arithmetic operations and display 
the results.  

2.  
Write a Python program using loops to calculate the sum and average of given 

numbers.  

3.  
Write a Python function to compute mean and variance of a list of numbers.  

4.  
Create a NumPy array and perform operations such as addition, 
multiplication, mean, and standard deviation.  

5.  
Load a dataset using Pandas and display its structure, summary statistics, and 

first few rows.  

6.  
Plot a line graph for a mathematical function (e.g., y = x²) and customize it 
with title, labels, and grid.  

7.  
Create multiple line plots in a single graph to compare different datasets.  

8.  
Create a bar chart and a horizontal bar chart to compare categorical data.  

9.  
Plot a histogram and customize bins, colors, and labels to analyze data 
distribution.  

10.  
Create a scatter plot and analyze the relationship between two variables, 

including adding color and size variations.  

11.  
Draw a pie chart with percentage labels and explode effect to highlight 

specific categories.  

12.  
Use Seaborn to create a heatmap showing correlation between variables in a 
dataset.  

13.  
Plot box plot and violin plot to analyze data spread and detect outliers.  

14.  
Perform data visualization using multiple subplots (combine line, bar, and 

scatter plots in one figure).  

15.  
Perform exploratory data visualization on a real dataset using at least five 

different visualization techniques and interpret the results. 

Part B: 

Mini Project: End-to-end data visualization and analysis using real-world dataset 

(education/healthcare/agriculture/finance). 

 

 



Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 10 

Seminar/Presentation 5 marks  

End Semester 

Examination  

ESE  50 marks reduced to 35 

TOTAL  50 marks  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SYLLABUS BLUEPRINT 

Program Title  M.Sc Mathematics 

Course Title Research Methodology 

Nature of Course  AC-04 

Semester  II 

Total Hours  28 

Credits  2 

 

Objective of the Course:  

To familiarize students with fundamental principles of research methodology emphasizing the process of selecting 

research problems and exploring various techniques and tools significant for completing a research project. It also helps 

students to develop skills in report writing and crafting research proposals. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand the meaning, significance of research and the research process. 

CLO2 Analyze the research process by considering research design, importance 

of experimental design and sample design methodologies. Utilize data 

collection methods and employ pre-testing and pilot studies to refine 

research methodologies  

 

CLO3 Evaluate the measurement and scaling techniques within research 

endeavours. 

CLO4 Applying skills in data analysis using Excel, proficiently analyze 

quantitative data and adeptly present findings using tables, graphs, and 

other visual aids.  

 

CLO5 Create a comprehensive understanding of scientific writing within the 

context of research methodology and gain insight into the peer-review 

process and strategies for revising and improving scientific manuscripts. 

 

 

 

 



MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM 

LEARNING OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

CLO5      

Course Content: 

 

 

Module 

I 

Introduction to Research: Meaning, definition, objectives and 

characteristics of research. Types of research- basic research 

(fundamental research), applied research, action research, descriptive 

research, analytical research, evaluation research, historical research, 

exploratory research, industrial research, development research. 

 

 

6 hrs 

 

 

Module 

II 

Research Process: Research design, important experimental designs, 

sample design. Census and sample method; theoretical basis for 

sampling, methods of sampling, size of sample, merits and limitations 

of sampling, sampling and non-sampling errors, reliability of sampling. 

Data and methods of data collection; types of data- primary and 

secondary data. Primary data collection methods- direct personal 

investigation, direct oral investigation schedules and questionnaires, 
interviews and type of interviews. Pre-testing and pilot study. 

 

 

 

6 hrs 

 

Module 

III 

Measurement and scaling technique: Measurement in research; 

measurement scales- nominal scale, ordinal scale, interval scale, and 

ratio scale. Sources of error in measurement. Scaling- meaning, 

classification basis, important scaling techniques- rating scale, ranking 

scale, arbitrary scale, summated scale. 

 

 

4 hrs 

 

 

Module 

IV 

Intellectual Property Rights: Patenting - definition of patent. Patenting 

and fundamental research. Product and process patents, Patent 

infringement, Copyright infringement and Trademarks. 

Data analysis using Excel: Analysis of quantitative data and effective 

presentation with tables, graphs etc., Use of Excel for Formulae 

Function, Charts and Graphs, Table formula, t-test, Anova and 

Correlation. 

 

 

6 hrs 



 

 

 

 

 

 

 

 

           

References: 

1. Research Methods for the Biosciences. Holmes, Moody & Dine. Oxford University Press. 

2. Experimental Design for Biologists. David J. Glass. Cold Spring Harbor Laboratory. 

3. Experimental Design for the Life Sciences. Ruxton & Colegrave. Oxford University Press. 

4. Research Methodology, Kothari, C. R. (2005) New Delhi, Vikas Publication House. 

5. Sucessful Scientific writing: A step-by- step Guide for Biomedical Scientists. 2nd ed. Matthews. Cambridge 

University Press, 2001. 

6. Green. R. H. Sampling Design and Statistical Methods for Environmental Biologists. John Wiley & Sons, 1979. 

7. Swain AKPC (2008), A Textbook Of Research Methodology, 1st Edition, Ludhiana,  Kalyani Publishers  

8. Sunder Rao and Richardb (2006), an introduction to bio statistics, a manual for students in health sciences, 4th 

edition,  New Delhi, Prentice Hall  

9. Gupta S.P.,Statistical methods, 28th ed. Sultan Chand and Co, New Delhi,1998. 

10. Sinha, S.Cand Dhiman,A.K.(2002) Research methodology, Ess Ess  Publication 2 Volumes. 

 

Online Resources:  

1. https://paperpal.com/blog/academic-writing-guides/what-is-research-methodology 

2. https://www.scribd.com/doc/17353839/Research-Methodology 

Teaching Pedagogy: 

 Assignments and quiz 

 Assignments and quiz are part of internal assessment. These are conducted to have an in depth knowledge of the subject. 

 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 20 marks scaled down to 10 

Seminar/Presentation 5 marks  

End Semester 

Examination 

ESE  35 marks  

TOTAL  50 marks  

 

 

 

Module 

V 

Scientific writing: Research resources: reviews, abstracts, books, 

journal and magazine articles- Exploration and communication; 

Resources: online and print; Review of latest literature (peer reviewed). 

Logical format for writing thesis and papers. Essential features of 

abstract, introduction, review of literature, materials and methods, and 

discussion. Reference styles. Understanding Plagiarism: definition, 

unintentional plagiarism and consequences; Collaborative 

work. 

 

 

 

6 hrs 

https://paperpal.com/blog/academic-writing-guides/what-is-research-methodology
https://www.scribd.com/doc/17353839/Research-Methodology


SYLLABUS BLUEPRINT 

Program Title  M.Sc 

Course Title CDP 

Nature of Course   

Semester  II 

Total Hours   

Credits  1 

 

Community development is also understood as a professional discipline, and is defined by the International Association 

for Community Development as "a practice-based profession and an academic discipline that promotes participative 

democracy, sustainable development, rights, economic opportunity, equality and social justice, through the organisation, 

education and empowerment of people within their communities, whether these be of locality, identity or interest, in urban 

and rural settings". 

Community development seeks to empower individuals and groups of people with the skills they need to effect change 

within their communities. These skills are often created through the formation of social groups working for a common 

agenda.  

Community developers must understand both how to work with individuals and how to affect communities' positions 

within the context of larger social institutions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Social_organization


THIRD SEMESTER  

SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Functional Analysis 

Nature of Course  CC-09 

Semester  III 

Total Hours  56 

Credits  4 

 

Objective of the Course:  

The course provides a firm grounding in the theory of normed linear space and analyze the ideas of mathematical analysis 

in it. Also it examines the nature of Banach and Hilbert spaces and elaborates the study of open mapping and closed graph 

theorems .Further the course deals with finite dimensional spectral theory. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand linear transformations on a normed linear space 

CLO2 Analyze the consequences of Hahn-Banach theorem 

CLO3 Evaluate orthogonal complements and orthonormal sets 

CLO4 Apply analysis concepts to obtain conjugate spaces and understand the 

relevance of operator theory 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 

Course Content: 



Module                                  Content  Hours  

I Normed linear spaces-Banach Spaces - Definition and examples - 

Quotient Spaces - Convexity of the closed unit sphere of a Banach 

Space - Examples of normed linear spaces which are not Banach - 

Holder’s inequality - Minkowski’s inequality - Linear 

transformations on a normed linear space and characterization of 

continuity of such transformations.  

The set B(N,N’) of all bounded linear transformations of a normed 

linear space N into normed linear space N’ -  Linear functionals  - 

The conjugate space N* - The natural imbedding of N into N** -  

Reflexive spaces. 

14 

II Hahn -Banach theorem and its consequences - Projections on a 

Banach Space - The open mapping theorem and the closed graph 

theorem - The uniform boundedness theorem. The conjugate of an 

operator- properties of a conjugate. 

14 

III Inner product spaces - Hilbert Spaces - Definition and Examples - 

Schwarz’s inequality - Parallelogram Law - polarization identity - 

Convex sets - a closed convex subset of a Hilbert Space contains a 

unique vector of the smallest norm.  

Orthogonal sets in a Hilbert space - Bessel’s inequality - orthogonal 

complements - complete orthonormal sets - Orthogonal 

decomposition of a Hilbert space - Characterization of complete 

orthonormal set - Gram-Schmidt Orthogonalization process. 

14 

IV The conjugate space H* of a Hilbert space H - Representation of a 

functional f as f(x) = (x, y) with y unique - The Hilbert space H* - 

Interpretation of T* as an operator on H - The adjoint operator T* 

on B (H) - Self-adjoint operators - Positive operators -Normal 

operators - Unitary operators and their properties. 

14 

 

Text Book: 

1. G.F.Simmons: Introduction to Topology and Modern Analysis, McGraw Hill,(1963). 

2. E. Kreyszig:  Introductory Functional Analysis with Applications, John Wiley& Sons (1989). 

 



References: 

1. P.R.Halmos:   Finite dimensional vector spaces, Van Nostrand, (1958). 

2. . A.E.Taylor: Introduction to functional analysis, Wiley, (1958).  

3. A. Wilansky: Functional Analysis, Blaisdell, (1964). 

 

Online Resources:  

1. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&v

ed=2ahUKEwiRquXf_tWFAxU5ja8BHf6hCkgQFnoECC8QAQ&url=https%3A%2F%2Fww

w.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Fto

pology%2F5)Introduction%2520to%2520Topology%2520and%2520Modern%2520Analysis

%2520Simmons.pdf%3Fid%3D48928275&usg=AOvVaw3Q2hWVZlOcjlIfvrwYF_KL&opi=

89978449 

2. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&v

ed=2ahUKEwiMi6vx_tWFAxXbfPUHHW0hBlgQFnoECC4QAQ&url=https%3A%2F%2Fw

ww.amazon.in%2FFunctional-Analysis-Balmohan-V-

Limaye%2Fdp%2F9386286092&usg=AOvVaw35rcMitr1UorzDcsjy8WOO&opi=89978449 

3. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&v

ed=2ahUKEwi88N2C_9WFAxUUyDgGHWwGBvoQFnoECC8QAQ&url=https%3A%2F%2

F59clc.files.wordpress.com%2F2012%2F08%2Ffunctional-analysis-_-rudin-

2th.pdf&usg=AOvVaw3aChRuqUw2MMxD9A6i3Ugh&opi=89978449 

4. https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&v

ed=2ahUKEwiYu7W-

_9WFAxVJz6ACHfN5AnoQFnoECAYQAQ&url=https%3A%2F%2Fwww.scribd.com%2Fd

ocument%2F606041953%2FFoundations-of-Functional-Analysis-

Ponnusamy&usg=AOvVaw3SBIxUspzrbU520o_NW173&opi=89978449 

 

 

 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group responsibilities. Providing students 

with multiple opportunities within different contexts to practise skills and apply concepts allows them to consolidate and 

deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem solving technique is used. The 

students are motivated to solve the problem individually by allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth knowledge of the subject. 

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiRquXf_tWFAxU5ja8BHf6hCkgQFnoECC8QAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Ftopology%2F5)Introduction%2520to%2520Topology%2520and%2520Modern%2520Analysis%2520Simmons.pdf%3Fid%3D48928275&usg=AOvVaw3Q2hWVZlOcjlIfvrwYF_KL&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiRquXf_tWFAxU5ja8BHf6hCkgQFnoECC8QAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Ftopology%2F5)Introduction%2520to%2520Topology%2520and%2520Modern%2520Analysis%2520Simmons.pdf%3Fid%3D48928275&usg=AOvVaw3Q2hWVZlOcjlIfvrwYF_KL&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiRquXf_tWFAxU5ja8BHf6hCkgQFnoECC8QAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Ftopology%2F5)Introduction%2520to%2520Topology%2520and%2520Modern%2520Analysis%2520Simmons.pdf%3Fid%3D48928275&usg=AOvVaw3Q2hWVZlOcjlIfvrwYF_KL&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiRquXf_tWFAxU5ja8BHf6hCkgQFnoECC8QAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Ftopology%2F5)Introduction%2520to%2520Topology%2520and%2520Modern%2520Analysis%2520Simmons.pdf%3Fid%3D48928275&usg=AOvVaw3Q2hWVZlOcjlIfvrwYF_KL&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiRquXf_tWFAxU5ja8BHf6hCkgQFnoECC8QAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Ftopology%2F5)Introduction%2520to%2520Topology%2520and%2520Modern%2520Analysis%2520Simmons.pdf%3Fid%3D48928275&usg=AOvVaw3Q2hWVZlOcjlIfvrwYF_KL&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiRquXf_tWFAxU5ja8BHf6hCkgQFnoECC8QAQ&url=https%3A%2F%2Fwww.mymathscloud.com%2Fapi%2Fdownload%2Fmodules%2FUniversity%2FTextbooks%2Ftopology%2F5)Introduction%2520to%2520Topology%2520and%2520Modern%2520Analysis%2520Simmons.pdf%3Fid%3D48928275&usg=AOvVaw3Q2hWVZlOcjlIfvrwYF_KL&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiMi6vx_tWFAxXbfPUHHW0hBlgQFnoECC4QAQ&url=https%3A%2F%2Fwww.amazon.in%2FFunctional-Analysis-Balmohan-V-Limaye%2Fdp%2F9386286092&usg=AOvVaw35rcMitr1UorzDcsjy8WOO&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiMi6vx_tWFAxXbfPUHHW0hBlgQFnoECC4QAQ&url=https%3A%2F%2Fwww.amazon.in%2FFunctional-Analysis-Balmohan-V-Limaye%2Fdp%2F9386286092&usg=AOvVaw35rcMitr1UorzDcsjy8WOO&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiMi6vx_tWFAxXbfPUHHW0hBlgQFnoECC4QAQ&url=https%3A%2F%2Fwww.amazon.in%2FFunctional-Analysis-Balmohan-V-Limaye%2Fdp%2F9386286092&usg=AOvVaw35rcMitr1UorzDcsjy8WOO&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiMi6vx_tWFAxXbfPUHHW0hBlgQFnoECC4QAQ&url=https%3A%2F%2Fwww.amazon.in%2FFunctional-Analysis-Balmohan-V-Limaye%2Fdp%2F9386286092&usg=AOvVaw35rcMitr1UorzDcsjy8WOO&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi88N2C_9WFAxUUyDgGHWwGBvoQFnoECC8QAQ&url=https%3A%2F%2F59clc.files.wordpress.com%2F2012%2F08%2Ffunctional-analysis-_-rudin-2th.pdf&usg=AOvVaw3aChRuqUw2MMxD9A6i3Ugh&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi88N2C_9WFAxUUyDgGHWwGBvoQFnoECC8QAQ&url=https%3A%2F%2F59clc.files.wordpress.com%2F2012%2F08%2Ffunctional-analysis-_-rudin-2th.pdf&usg=AOvVaw3aChRuqUw2MMxD9A6i3Ugh&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi88N2C_9WFAxUUyDgGHWwGBvoQFnoECC8QAQ&url=https%3A%2F%2F59clc.files.wordpress.com%2F2012%2F08%2Ffunctional-analysis-_-rudin-2th.pdf&usg=AOvVaw3aChRuqUw2MMxD9A6i3Ugh&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi88N2C_9WFAxUUyDgGHWwGBvoQFnoECC8QAQ&url=https%3A%2F%2F59clc.files.wordpress.com%2F2012%2F08%2Ffunctional-analysis-_-rudin-2th.pdf&usg=AOvVaw3aChRuqUw2MMxD9A6i3Ugh&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiYu7W-_9WFAxVJz6ACHfN5AnoQFnoECAYQAQ&url=https%3A%2F%2Fwww.scribd.com%2Fdocument%2F606041953%2FFoundations-of-Functional-Analysis-Ponnusamy&usg=AOvVaw3SBIxUspzrbU520o_NW173&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiYu7W-_9WFAxVJz6ACHfN5AnoQFnoECAYQAQ&url=https%3A%2F%2Fwww.scribd.com%2Fdocument%2F606041953%2FFoundations-of-Functional-Analysis-Ponnusamy&usg=AOvVaw3SBIxUspzrbU520o_NW173&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiYu7W-_9WFAxVJz6ACHfN5AnoQFnoECAYQAQ&url=https%3A%2F%2Fwww.scribd.com%2Fdocument%2F606041953%2FFoundations-of-Functional-Analysis-Ponnusamy&usg=AOvVaw3SBIxUspzrbU520o_NW173&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiYu7W-_9WFAxVJz6ACHfN5AnoQFnoECAYQAQ&url=https%3A%2F%2Fwww.scribd.com%2Fdocument%2F606041953%2FFoundations-of-Functional-Analysis-Ponnusamy&usg=AOvVaw3SBIxUspzrbU520o_NW173&opi=89978449
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiYu7W-_9WFAxVJz6ACHfN5AnoQFnoECAYQAQ&url=https%3A%2F%2Fwww.scribd.com%2Fdocument%2F606041953%2FFoundations-of-Functional-Analysis-Ponnusamy&usg=AOvVaw3SBIxUspzrbU520o_NW173&opi=89978449


4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a belief in diligence and one’s 

own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the course content to reinforce key 

concepts and skills. Design lab exercises that align with topics covered in lectures and readings, allowing students to apply 

theoretical knowledge in a practical context. 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

End Semester 

Examination  

ESE  70 marks  

TOTAL  100 marks  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SYLLABUS BLUEPRINT 

 

Program Title  M.Sc. Mathematics 

Course Title Numerical Analysis-II with Python Programming 

Nature of Course  CC-10 

Semester  III 

Total Hours  56 

Credits  4 

 

Objective of the Course:  

 

This course aims to equip students with an in-depth comprehension of numerical methods for ordinary and partial 

differential equations, emphasizing stability, convergence, and error analysis. Students will acquire the skills to use, assess, 

and evaluate numerical methods for initial value problems (IVPs), boundary value problems (BVPs), and partial differential 

equations (PDEs), as well as the proficiency to devise computational solutions for practical scientific and engineering 

challenges. 

 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understanding the necessity for numerical methods and implement single-

step and multi-step numerical techniques for solving initial value problems. 

CLO2 Implement and analyse numerical methodologies (shot, cubic spline, 

Rayleigh-Ritz, Galerkin, Chebyshev collocation, finite difference) for 

boundary value problems in ordinary differential equations. 

CLO3 Compare and evaluate finite difference methods for parabolic equations and 

assess their stability and convergence characteristics. 

CLO4 Implement explicit and implicit difference schemes for hyperbolic equations 

and conduct a critical assessment of stability and convergence. Expand these 



methodologies to create simulation-ready frameworks for multi-

dimensional challenges. 

 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 

Course Content: 

Module                                  Content  Hours  

I Solution of initial value problems:  

 

Single step methods: Picard’s and Taylor series methods. Euler’s 

and Modified Euler’s methods, Runge-Kutta methods of second 

and fourth order, Runge-Kutta-Fehlberg methods. Local and global 

errors, stability analyses for the above methods.  

Methods for systems and higher order differential equations. 

Multistep methods: Adams-Bashforth and Adams-Moulton 

predictor-corrector methods, Milne’s Method.  

14 

II Solution of boundary value problems: 

 

Shooting method, Cubic spline method, Rayleigh Ritz method, 

Galerkin method, Chebyshev collocation method, finite difference 

methods. 

14 

III Solution of parabolic and elliptic equations: 

Parabolic equations: Difference methods for one dimension-

Schmidt, Laasonen, Dufort Frankel and Crank Nicolson.  

Alternating direct implicit method for two-dimensional equations, 

stability and convergence analyses for the above methods.  

14 



Elliptic equations: Difference schemes for Laplace and Poisson 

equations.  

     IV Solution of hyperbolic equations: 

Difference methods for one-dimension- explicit and implicit 

schemes, D’Yakonov split and Lees alternating direction implicit 

methods for two-dimensional equations. S 

Stability and convergence analyses for the above methods.  

14 

 

Mathematical computations using PYTHON software:  

1. Introduction to Python 

2. Introduction to Python  

3. Solution of IVP using Euler’s and Euler modified method 

4. Solution of IVP using Runge-Kutta method of order two and four.  

5. Solution of IVP using Adam’s predictor corrector method 

6. Solution of BVP using shooting method 

7. Solution of BVP using finite difference method 

8. Solution of one-dimensional heat equation using Schmidt method. 

9. Solution of one-dimensional heat equation using Crank-Nicolson method. 

10. Solution of Laplace equation. 

11. Solution of Poisson equation.  

12. Solution of one-dimensional wave equation using explicit finite difference method. 

 

Textbooks: 

1. Chapra S. C. and Canale R. P., Numerical Methods for Engineers, 7th ed.,  

McGraw-Hill Education, New York, USA, 2015. 

2. Jain M. K., Iyengar S. R. K., and Jain R. K., Numerical Methods for Scientific and Engineering Computations, 

Wiley Eastern, New Delhi, India, 1993. 

3. Sastry S. S., Introductory Methods of Numerical Analysis, 3rd ed. Prentice-Hall of India, New Delhi, India, 1998. 

 

Reference books: 

1. Sewell G., The Numerical Solution of Ordinary and Partial Differential Equations, Wiley-Blackwell, New York, 

NY, USA, 1997. 

2. Pinder G. F., Numerical Methods for Solving Partial Differential Equations: A Comprehensive Introduction for 

Scientists and Engineers, Wiley, Hoboken, NJ, USA, 2018. 

 

 

 

 



Online Resources:  

 

1. https://archive.nptel.ac.in/courses/111/105/111105038/ 

2. https://archive.nptel.ac.in/courses/111/107/111107063/ 

3. https://web.mit.edu/10.001/Web/Course_Notes/Differential_Equations_Notes/lec24.html 

4. https://ocw.mit.edu/courses/16-920j-numerical-methods-for-partial-differential-equations-sma-5212-spring-2003/ 

 

Teaching Pedagogy: 

1. Structuring lessons: 

Teachers use pedagogies that encourage group and individual responsibility as well as communication. Giving students 

several chances to practice skills and apply knowledge in various circumstances enables them to solidify and expand their 

comprehension. 

 

2. Problem Solving 

The problem-solving approach is utilized to help pupils comprehend and be knowledgeable about the subject. By 

permitting peer discussion, the students are encouraged to address the problem on their own. 

3. Assignments  

Internal assessment includes assignments. These are carried out to gain a thorough understanding of the topic. 

4. Adaptive reasoning 

Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

A belief in hard work and one's own abilities combined with a habitual propensity to view mathematics as reasonable, 

practical, and valuable. 

6. Integration with Course Content 

To reinforce important ideas and abilities, smoothly include Python exercises into the course material. Create lab 

assignments that complement the subjects discussed in readings and lectures so that students can put their theoretical 

knowledge to use in real-world situations. 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

Semester End 

Examination  

SEE  70 marks  

TOTAL  100 marks  

 

 

 

https://archive.nptel.ac.in/courses/111/105/111105038/
https://archive.nptel.ac.in/courses/111/107/111107063/
https://web.mit.edu/10.001/Web/Course_Notes/Differential_Equations_Notes/lec24.html
https://ocw.mit.edu/courses/16-920j-numerical-methods-for-partial-differential-equations-sma-5212-spring-2003/


SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Fluid Mechanics 

Nature of Course  CC-11 

Semester  III 

Total Hours  56 

Credits  4 

Objective of the Course:  

The course deals with the physical properties of fluids and relates the principles of continuity, momentum and energy as 

applied to fluid motions. It also focuses on the Kinematics of fluid motions, two dimensional flows and three 

dimensional flows. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand principles of linear and angular momentum and their 

application in fluid motion. 

CLO2 Analyze flow phenomena using sources, sinks, doublets and vortices. 

CLO3 Evaluate simple exact solutions of the Navier-Stokes equation, including 

Poiseuille and Hagen-Poiseuille flows, Couette flow, flow between rotating 

concentric cylinders, Stokes's first and second problems, and flow past rigid 

bodies 

CLO4 Apply Karman’s integral equation in boundary layer analysis. 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 

 

 



Course Content: 

Module                                  Content  Hours  

I Motion of inviscid fluids: Law of conservation of mass - Principles 

of Linear and Angular momenta - Balance of energy -Constitutive 

relations for non-viscous fluid- Equation of motion and standard 

results –Vortex motion - Helmholtz vorticity equation- Permanence 

of vorticity and circulation-Kelvin’s minimum energy theorem- 

Impulsive motion- Dimensional analysis- nondimensional 

numbers. 

14 

II Two dimensional flows of inviscid fluids: Meaning of two-

dimensional flow- Stream function-complex potential- Line 

sources and sinks-Line doublets and vortices – Images-Milne-

Thomson circle theorem and applications-Blasius theorem and 

applications.   

14 

III Motion of Viscous fluids: Stress tensor –Navier-Stokes equation- 

Energy equation- Simple exact solutions of Navier-Stokes 

equation: (i) Plane Poiseuille and Hagen-Poiseuille flows 

 (ii) Couette flow (iii) Steady flow between rotating concentric 

cylinders(iv) Stokes’s first and second problems (vi) Slow and 

steady flow past a rigid sphere and cylinder- Diffusion of vorticity 

- Energy dissipation due to viscosity.    

14 

IV Boundary Layer theory: Boundary layer Approximation - 

Derivation of Prandtl boundary layer equations by using the order 

of magnitude approach - Blasius equation - Method of solution - 

Karman’s integral equation.    

14 

 

Text Books: 

1. F. Cholrton: Textbook of Fluid Dynamics, Van Nostrand, (1967) 

2. Frank M White: Fluid Mechanics, McGraw-Hill (2009) 

References:  

1. Milne Thomson L.N.: Theoretical Hydrodynamics, Macmilan & Co Ltd (1962). 

2. B.K. Shivamoggi: Theoretical Fluid Dynamics, John Wiley and Sons, (1998). 

3.  Pijush K. Kundu, Ira M. Cohen and David R. Dowling: Fluid Mechanics, Academic Press (2012). 

4. C.S. Yih: Fluid Dynamics: McGraw-Hill (1969). 



5. J.K. Goyal, K. P. Gupta: Fluid Dynamics: Pragati Prakashan Publications, Meerut Seventh Edition, (1998). 

Online Resources:  

1. https://onlinecourses.nptel.ac.in/noc24_me40/preview 

2. https://www.me.psu.edu/cimbala/Learning/Fluid/Introductory/what_is_fluid_mechanics.htm 

3. https://byjus.com/physics/fluid-dynamics/ 

4. https://link.springer.com/book/10.1007/978-3-540-71343-2 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group responsibilities. Providing students 

with multiple opportunities within different contexts to practise skills and apply concepts allows them to consolidate and 

deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem solving technique is used. The 

students are motivated to solve the problem individually by allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a belief in diligence and one’s 

own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the course content to reinforce key 

concepts and skills. Design lab exercises that align with topics covered in lectures and readings, allowing students to apply 

theoretical knowledge in a practical context. 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

Semester End 

Examination  

SEE  70 marks  

TOTAL  100 marks  

 

 

 

 

https://onlinecourses.nptel.ac.in/noc24_me40/preview
https://www.me.psu.edu/cimbala/Learning/Fluid/Introductory/what_is_fluid_mechanics.htm
https://byjus.com/physics/fluid-dynamics/
https://link.springer.com/book/10.1007/978-3-540-71343-2


 

 

SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Graph Theory 

Nature of Course  EC-01 

Semester  III 

Total Hours  56 

Credits  4 

 

Objective of the Course: 

The course deals with the graph theoretical concepts such as connectivity, planarity , colorability and algorithms that 

help to model real life situations. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand some important classes of graph theoretic problems. 

CLO2 Analyze, formulate and prove central theorems about trees, connectivity, 

colouring and planar graphs. 

CLO3 Evaluate the concepts of graph connectivity at appropriate points of graph 

theory and be able to describe and apply some basic algorithms for graphs. 

CLO4 Apply the graph theory as a modelling tool. 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 



Course Content: 

Module                                  Content  Hours  

I Introduction to graph theory, types of graphs, basic terminology, subgraphs, 

representing graphs as incidence matrix and adjacency matrix, graph isomorphism, 

connectedness in simple graphs, paths and cycles in graphs and digraphs, Euler and 

Hamiltonian paths, necessary and sufficient conditions for Euler circuits and paths 

in simple, undirected graphs. Distance in graphs, Eccentricity, radius, diameter, 

center. Trees, spanning trees and properties on trees. 

 

II Connectivity: Vertex connectivity, edge Connectivity. Planar and Non-Planar 

Graphs: Planarity in graphs, Eulers formula for polyhedron, maximal planar graphs, 

Subdivision graph, homeomorphic graphs, inner vertex set, outerplanar graphs, 

maximal outerplanar graphs, minimally non-outerplanar graphs, detection of 

planarity, non-planar graphs with crossing number, geometric dual, underlying 

graph.      

14 

III Colorability:  

Vertex coloring, color class, n-coloring, chromatic index of a graph, chromatic 

number of standard graphs, bichromatic graphs, coloring algorithms, 

colorings in critical graphs, relation between chromatic number and clique 

number/independence number/maximum degree, edge coloring, edge 

chromatic number of standard graphs, coloring of a plane map, four color 

problem, five color theorem, uniquely colorable graphs, chromatic 

polynomial of a graph. 

 

 

14 

IV Spectra and graph 

algorithms:

 

Spectrum of a graph, characteristic polynomial, decomposition, algebraic 

connectivity, cospectrality, eigenvalues of adjacency, distance, Laplacian matrices 

and corresponding eigenvectors, energy. 

Graph algorithms: Time complexity, depth-first search, breadth-first search, 

backtracking, branch and bound, etc., minimum spanning tree algorithms, all-

pairs-shortest distance path algorithm, Floyd’s algorithm, optimal binary search 

tree algorithm. 

 

                                                                                                                 

14 

 



TEXT BOOKS: 

1. G. Chartrand and P. Zhang, Introduction to Graph Theory, McGraw Hill, International edition, 2005. 

2. C. Godsil, C. Royle, Algebraic Graph Theory, Springer-Verlag, 2002. 

3. T. Coreman, C. Leiserson, R. Rivest, C. Stein, Introduction to Algorithms, MIT Press, 2001. 

REFERENCE BOOKS: 

1. D. B. West, Introduction to Graph Theory, Pearson Education Asia, 2nd Edition, 2002. 

2. J. A. Bondy and V. S. R. Murthy, Graph Theory with Applications, Macmillan, London, 2004. 

3. J. Gross and J. Yellen, Graph Theory and its application, CRC Press LLC, Boca Raton, Florida, 2000. 

4.  N. L. Biggs, Algebraic Graph Theory, Cambridge University Press (2nd Ed.)1996. 

5.  F. Harary, Graph Theory, Addison -Wesley,196 

Online Resources:  

1. https://www.whitman.edu/mathematics/cgt_online/book/section05.07.html 

2. https://www.whitman.edu/mathematics/cgt_online/book/section05.08.html 

3. https://www2.math.ethz.ch/education/bachelor/lectures/fs2016/math/graph_theory/graph_theory_notes.pdf 

4. https://archive.nptel.ac.in/courses/111/106/111106050/ 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group responsibilities. Providing students 

with multiple opportunities within different contexts to practise skills and apply concepts allows them to consolidate and 

deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem solving technique is used. The 

students are motivated to solve the problem individually by allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a belief in diligence and one’s 

own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the course content to reinforce key 

concepts and skills. Design lab exercises that align with topics covered in lectures and readings, allowing students to apply 

theoretical knowledge in a practical context. 

 

 

 

https://www.whitman.edu/mathematics/cgt_online/book/section05.07.html
https://www.whitman.edu/mathematics/cgt_online/book/section05.08.html
https://www2.math.ethz.ch/education/bachelor/lectures/fs2016/math/graph_theory/graph_theory_notes.pdf
https://archive.nptel.ac.in/courses/111/106/111106050/


Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

Semester End 

Examination  

SEE  70 marks  

TOTAL  100 marks  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Finite Element Method with Applications 

Nature of Course  EC-01 

Semester  III 

Total Hours  56 

Credits  4 

 

Objective of the Course: 

The course deals with the finite element procedures and application with differential equations. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand the concepts of point allocation using least square methods 

CLO2 Analyse the one dimensional and two dimensional finite element method. 

CLO3 Evaluate the concepts of finite element formulation and applications. 

CLO4 Apply the finite element concepts usingLaplace and Poisson equations 

 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 

 

 



Course Content: 

Module                                  Content  Hours  

I Weighted Residual Approximations: 

Point collocation, Galerkin and Least Squares method. Use 

of trial functions to the solution of differential equations.    

14 

II Finite Elements: 

One dimensional and two dimensional basis functions, Lagrange 

and serendipity family elements for quadrilaterals and triangular 

shapes. Isoparametric coordinate transformation. Area coordinates 

standard 2- squares and unit triangles in natural coordinates. 

  

14 

III Finite Element Procedures: 

Finite Element Formulations for the solutions of ordinary and 

partial differential equations: Calculation of element matrices, 

assembly and solution of linear equations. 

                                                                                                                  

14 

IV Finite Element solution of one dimensional ordinary 

differential equations, Laplace and Poisson equations over 

rectangular and nonrectangular and curved domains. 

Applications to some problems in linear elasticity: Torsion 

of shafts of a square, elliptic and triangular cross sections. 

 

 

14 

 

        TEXT BOOKS: 

1. O.C. Zienkiewiez and K. Morgan, Finite Elements and approximation, John Wiley, 1983. 
2. P. E. Lewis and J.P. Ward, The Finite element method- Principles and applications, Addison Wiley, 

1991. 

3. L. J. Segerlind, Applied finite element analysis (2nd Edition), John Wiley, 1984. 

       REFERENCE BOOKS: 
1. O.C. Zienkiewicz and R. L. Taylor, The finite element method. Vol.1 Basic formulation and Linear 

problems, 4th Edition, New York, McGraw Hill, 1989. 

2. J.N. Reddy, An introduction to finite element method, New York, McGraw Hill, 1984. 
3. D.W. Pepper and J.C. Heinrich, The finite element method, Basic concepts and applications, 

Hemisphere, Publishing Corporation, Washington, 1992. 

4. S.S. Rao, The finite element method in Engineering, 2nd Edition, Oxford, Pergamon Press, 1989. 

5. D. V. Hutton, fundamental of Finite Element Analysis, 2004. 



6. E. G. Thomson, Introduction to Finite Elements Method, Theory 

Programming and applications, Wiley Student Edition, 2005. 

 

Online Resources:  

1. https://www.whitman.edu/mathematics/cgt_online/book/section05.07.html 

2. https://www.whitman.edu/mathematics/cgt_online/book/section05.08.html 

3. https://www2.math.ethz.ch/education/bachelor/lectures/fs2016/math/graph_theory/gra

ph_theory_notes.pdf 

4. https://archive.nptel.ac.in/courses/111/106/111106050/ 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group 

responsibilities. Providing students with multiple opportunities within different contexts to 

practise skills and apply concepts allows them to consolidate and deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem 

solving technique is used. The students are motivated to solve the problem individually by 

allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth 

knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a 

belief in diligence and one’s own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the 

course content to reinforce key concepts and skills. Design lab exercises that align with topics 

covered in lectures and readings, allowing students to apply theoretical knowledge in a 

practical context. 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

Semester End 

Examination  

SEE  70 marks  

TOTAL  100 marks  

 

https://www.whitman.edu/mathematics/cgt_online/book/section05.07.html
https://www.whitman.edu/mathematics/cgt_online/book/section05.08.html
https://www2.math.ethz.ch/education/bachelor/lectures/fs2016/math/graph_theory/graph_theory_notes.pdf
https://www2.math.ethz.ch/education/bachelor/lectures/fs2016/math/graph_theory/graph_theory_notes.pdf
https://archive.nptel.ac.in/courses/111/106/111106050/


SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Number Theory 

Nature of Course  EC-01 

Semester  III 

Total Hours  56 

Credits  4 

 

Objective of the Course: 

The course deals with the concepts of divisibility, congruences and quadratic residues and 

functions of number theory. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand some important theorems in divisibility 

CLO2 Analyse power residues, number theory from algebraic point of view, 

groups, rings and fields 

CLO3 Learn the concepts of reduction binary quadratic form and definite binary 

quadratic form. 

CLO4 Apply the concepts of functions of number theory in various aspects. 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 

 

 



 

 

Course Content: 

Module                                  Content  Hours  

I Divisibility: The division algorithm, the Euclidean 

algorithm, the unique factorization theorem, Euclid’s 

theorem, linear Diophantine equations.  

14 

II Congruences: Definitions and properties, complete residue system 

modulo m, reduced residue system modulo m, Euler’s function, 

Fermat’s theorem, Euler’s generalization of Fermat’s theorem, 

Wilson’s theorem, solutions of linear congruences, the Chinese 

remainder theorem, solutions of polynomial congruences, prime 

power moduli, power residues, number theory from algebraic point 

of view, groups, rings and fields.  

14 

III Quadratic residues: Legendre symbol, Gauss’s lemma, quadratic 

reciprocity, the Jacobi symbol, binary quadratic forms, equivalence 

and reduction of binary quadratic forms, sums of two squares, 

positive definite binary quadratic forms.                                                                                                                   

14 

IV Some functions of number theory: Greatest integer function, 

arithmetic functions, the Mobius inversion formula.  

14 

 

        TEXT BOOKS: 

1. Ivan Niven, Herbert S. Zuckerman and Hugh L. Montgomery:An introduction to the theory 

of  

    numbers, John Wiley, (2004). 

2. Kenneth Ireland and Michael Rosen, A classical introduction to modern number theory, 

Springer, (2010). 

       REFERENCE BOOKS: 

1. Neal Koblitz, A course in number theory and cryptography, Springer, (2010). 

2. Gareth A. Jones and J. Mary Jones, Elementary number theory, Springer, 

(1998). 

3.  Joseph H. Silverman, A friendly introduction to number theory, Pearson 



Prentice Hall,    (2006). 

Online Resources:  

1. https://www.whitman.edu/mathematics/cgt_online/book/section05.07.htm

l 

2. https://www.whitman.edu/mathematics/cgt_online/book/section05.08.htm

l 

3. https://www2.math.ethz.ch/education/bachelor/lectures/fs2016/math/graph

_theory/graph_theory_notes.pdf 

4. https://archive.nptel.ac.in/courses/111/106/111106050/ 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group 

responsibilities. Providing students with multiple opportunities within different contexts to 

practise skills and apply concepts allows them to consolidate and deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem 

solving technique is used. The students are motivated to solve the problem individually by 

allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth 

knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a 

belief in diligence and one’s own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the 

course content to reinforce key concepts and skills. Design lab exercises that align with topics 

covered in lectures and readings, allowing students to apply theoretical knowledge in a 

practical context. 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

Semester End 

Examination  

SEE  70 marks  

TOTAL  100 marks  

 

https://www.whitman.edu/mathematics/cgt_online/book/section05.07.html
https://www.whitman.edu/mathematics/cgt_online/book/section05.07.html
https://www.whitman.edu/mathematics/cgt_online/book/section05.08.html
https://www.whitman.edu/mathematics/cgt_online/book/section05.08.html
https://www2.math.ethz.ch/education/bachelor/lectures/fs2016/math/graph_theory/graph_theory_notes.pdf
https://www2.math.ethz.ch/education/bachelor/lectures/fs2016/math/graph_theory/graph_theory_notes.pdf
https://archive.nptel.ac.in/courses/111/106/111106050/


 

SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Optimization Techniques 

Nature of Course  AC-05 

Semester  III 

Total Hours  28 

Credits  2 

 

Objective of the Course:  

The Optimization techniques have gained knowledge to solve many design problems by 

developing linear and nonlinear mathematical models. This course aims to educate the 

student to develop a mathematical model by defining an objective function and constraints in 

terms of design variables and then apply a particular mathematical programming techniques. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understands the fundamental of linear and non-linear programming 

problems. 

CLO2 Learn the concepts of network flow and describe different algorithms. 

 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

 

Course Content: 



Module                                  Content  Hours  

I Linear Programming: Introduction to Linear Programming. Basic 

definitions and geometrical prerequisites. Theory of Simplex 

method. Charnes’ M technique and Two-phase simplex method. 

Transportation problem. 

Nonlinear programming: Unconstrained and constrained 

optimization problems. The Lagrangian method. Kuhn-Tucker 

conditions.                                 

14 

II Integer programming. Cutting plane methods – Gomory’s 

algorithms. Branch and bound technique. Zero-one programming           

Network analysis. Shortest route, minimal spanning tree and 

maximal flow problems. Dijkstra’s algorithm. Minimal cost flow 

problem-Prims algorithm and Kruskal’s algorithms. 

14 

 

Text Books: 

1. Taha, H.A: Operations Research:7/e;  Macmillan, New York .(2002). 

2. Man Mohan, P.K. Gupta, Kanti Swarup, Operations Research; Sultan Chand and 

Co,(1985). 

 

References:  

1. Bazaara, M.S. and Shetty, C.M: Nonlinear Programming – Theory and Algorithms; John  

   Wiley, New York (1979). 

2. Hadley, G:  Linear Programming, Addison – Wesley, New York, (1962). 

3. Murthy, K.G.. Linear Programming, John Wiley, New York (1983)  

Online Resources:  

1. https://onlinecourses.nptel.ac.in/noc20_ma23/preview 

2. https://cse.iitkgp.ac.in/~abhij/course/theory/Algo2/Autumn20/slides/4-

NetworkFlow.pdf 

3. https://sites.math.northwestern.edu/~clark/publications/opti.pdf 

4. https://ocw.mit.edu/courses/15-093j-optimization-methods-fall-2009/pages/lecture-

notes/ 

 

https://onlinecourses.nptel.ac.in/noc20_ma23/preview
https://cse.iitkgp.ac.in/~abhij/course/theory/Algo2/Autumn20/slides/4-NetworkFlow.pdf
https://cse.iitkgp.ac.in/~abhij/course/theory/Algo2/Autumn20/slides/4-NetworkFlow.pdf
https://sites.math.northwestern.edu/~clark/publications/opti.pdf
https://ocw.mit.edu/courses/15-093j-optimization-methods-fall-2009/pages/lecture-notes/
https://ocw.mit.edu/courses/15-093j-optimization-methods-fall-2009/pages/lecture-notes/


Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group 

responsibilities. Providing students with multiple opportunities within different contexts to 

practise skills and apply concepts allows them to consolidate and deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem 

solving technique is used. The students are motivated to solve the problem individually by 

allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth 

knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a 

belief in diligence and one’s own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the 

course content to reinforce key concepts and skills. Design lab exercises that align with topics 

covered in lectures and readings, allowing students to apply theoretical knowledge in a 

practical context. 

 

 

 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 10 

Seminar/Presentation 5 marks  

Semester End 

Examination  

SEE  50 marks reduced to 35 

TOTAL  50 marks  

 

 

 

 



 

SYLLABUS BLUEPRINT 

Program Title  M.Sc Mathematics 

Course Title Internship 

Nature of Course   

Semester  III 

Total Hours  72  

Credits  1 

 

The Mathematics Department helps students to get an insight into various industries and help 

them determine their future course of action by providing practical industry experience 

through internships. Students have also worked as Data Analyst, Accountant, Research 

Coordinator as well as DTP Operator. The experiences garnered in these companies enriched 

their skill sets, expanded their perspectives, and instilled a sense of professionalism. Through 

these internships, students have not only honed their skills but have also gained a deeper 

understanding of their chosen fields. The exposure to industry dynamics, challenges, and 

trends has broadened their perspectives and enriched their educational journey. The 

experiences shared by these students highlight the symbiotic relationship between education 

and hands-on experience. 

Furthermore, these internships have facilitated the cultivation of professional networks. 

The internships have not only empowered students with practical skills but have also 

instilled in them the values of teamwork, punctuality, and perseverance that are 

indispensable in any professional setting. The college's emphasis on internships as a vital 

component of education reflects its dedication to producing post-graduates who are 

equipped to make meaningful contributions to their chosen fields from the moment they 

step into the professional arena. 

 

                                                    FOURTH SEMESTER 

 

 

 



SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Measure and Integration 

Nature of Course  CC-11 

Semester  IV 

Total Hours  56 

Credits  4 

Objective of the Course:  

The course provides a study of Lebesgue measure. It elaborates the concepts of measurable 

sets and measurable functions. It gives characterizations of Lebesgue integrable functions. It 

deals with some decomposition theorems in measurable space. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand the basic concepts of measure theory. 

CLO2 Analyze different Lebesgue measures. 

CLO3 Evaluate the Lebesgue integration and convergence. 

CLO4 Apply abstract methods to solve problems. 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 

 

 

 

 



Course Content: 

Module                                  Content  Hours  

I Algebra of sets, sigma algebras, open subsets of the real line. F  

and G sets, Borel sets, Outer measure of a subset of R, Lebesgue 

outer measure of a subset of R, Existence, nonnegativity and 

monotonicity of Lebesgue outer measure; Relation between 

Lebesgue outer   measure and length of an interval; Countable sub 

aditivity of Lebesgue outer measure; translation invariance 

(Lebesgue) measurable sets, (Lebesgue) measure; Complement, 

union, intersection and difference of measurable sets; denumerable 

union and intersection of measurable sets; countable additivity of 

measure; 

14 

II The class of measurable sets as an algebra, the measure of the 

intersection of a decreasing sequence of measurable sets.  

Measurable functions; Scalar multiple, sum, difference and product 

of measurable functions. Measurability of a continuous function 

and measurability of a continuous image of measurable function. 

Convergence pointwise and convergence in measures of a sequence 

of measurable functions.     

14 

III Lebesgue Integral; Characteristic function of a set; simple function; 

Lebesgue integral of a simple function; Lebesgue integral of a 

bounded measurable function; Lebesgue integral and Riemann 

integral of a bounded function defined on a closed interval; 

Lebesgue integral of a non-negative function; Lebesgue integral of 

a measurable function; Properties of Lebesgue integral. 

Convergence Theorems and Lebesgue integral; The bounded 

convergence theorem; Fatou’s Lemma: Monotone convergence 

theorem; Lebesgue convergence theorem.                         

14 

IV Differentiation of Monotone functions. Vitali covering lemma. 

Functions of Bounded variation. Differentiability of an integral. 

Absolute continuity and indefinite integrals. Lp spaces. Holder and 

Minkowski inequalities. Convergence and completeness, Riesz –

14 



Fischer Theorem. Bounded linear functionals, Riesz representation 

theorem and illustrative examples. Measure spaces, Signed 

measures, the Radon Nikodym theorem.   

 

Text Books: 

1. H.L. Royden: Real Analysis, Macmillan, (1963) 

References:  

1. P.R. Halmos: Measure Theorem, East West Press, (1962). 

2.  W. Rudin: Real and Complex Analysis, McGraw Hill,(1966). 

  

Online Resources:  

1. https://math.iitm.ac.in/public_html/mtnair/meas-int-rev.pdf 

2. https://onlinecourses.nptel.ac.in/noc22_ma64/preview 

3. https://ocw.mit.edu/courses/18-125-measure-and-integration-fall-2003/pages/lecture-

notes/ 

4. https://onlinecourses.nptel.ac.in/noc21_ma52/preview 

 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group 

responsibilities. Providing students with multiple opportunities within different contexts to 

practise skills and apply concepts allows them to consolidate and deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem 

solving technique is used. The students are motivated to solve the problem individually by 

allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth 

knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

https://math.iitm.ac.in/public_html/mtnair/meas-int-rev.pdf
https://onlinecourses.nptel.ac.in/noc22_ma64/preview
https://ocw.mit.edu/courses/18-125-measure-and-integration-fall-2003/pages/lecture-notes/
https://ocw.mit.edu/courses/18-125-measure-and-integration-fall-2003/pages/lecture-notes/
https://onlinecourses.nptel.ac.in/noc21_ma52/preview


    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a 

belief in diligence and one’s own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the 

course content to reinforce key concepts and skills. Design lab exercises that align with topics 

covered in lectures and readings, allowing students to apply theoretical knowledge in a 

practical context. 

 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

Semester End 

Examination  

SEE  70 marks  

TOTAL  100 marks  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Mathematical methods 

Nature of Course  CC-12 

Semester  IV 

Total Hours  56 

Credits  4 

 

Objective of the Course:  

The course deals with the variety of applications of variational methods to study various 

problems in mechanics and asymptotic expansions. Also, it deals with the linear integral 

equations to solve by using Fredholm theory and method of successive approximations 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand different integral transform techniques with ODE and PDE 

CLO2 Analyse the concepts of integral equations and applications 

CLO3 Evaluate  the asymptotic expansion in integrals and series. 

CLO4 Apply asymptotic and perturbation technique in differential equations. 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 

 

 



Course Content: 

Module                                  Content  Hours  

I Integral Transforms: 

General definition of integral transforms, Kernels, etc. Development of 

Fourier integral, Fourier transforms – inversion, Illustration on the use of 

integral transforms, Laplace, Fourier, Hankel transforms to solve ODEs 

and PDEs - typical examples. Mellin transforms - typical examples. 

 Discrete orthogonality and Discrete Fourier transform. Wavelets with 

examples, wavelet transforms 

14 

II Integral Equations:  

Definition and Classification of Integral Equations - Separable 

Kernels - Resolvent kernel-Fredholm theorem and Fredholm 

alternative -  Neumann series and convergence for Fredholm and 

Volterra types - Reduction of BVPs and initial value problems to 

integral equations - Hilbert Schmidt theorem - Evaluation of 

lowest Eigenvalue by Rayleigh-Ritz’s method -Galerkin methods 

14 

III Asymptotic Expansions: 

Asymptotic expansion of functions, power series as 

asymptotic series, Asymptotic forms for large and small 

variables. Uniqueness properties and Operations. 

Asymptotic expansions of integrals; Method of integration 

by parts (include examples where the method fails), 

Laplace method and Watson’s lemma, method of stationary 

phase and steepest descent. 

                                                                                                                        

14 

IV Perturbation methods: 

Regular and singular perturbation methods: Parameter and co-

ordinate perturbations. Regular perturbation solution of first and 

second order differential equations involving constant and 

variable coefficients. Duffings equation, Vanderpol oscillator, 

small Reynolds number flow. Singular perturbation problems, 

Matched asymptotic expansions, simple examples. Linear equation 

with variable coefficients and nonlinear BVP’s. Problems 

involving Boundary layers. Poincare–Lindstedt method for 

periodic solution. WKB method. 

 

14 

 



 

TEXT BOOKS: 

1. I. N. Sneddon, The use of Integral Transforms, Tata Mc Graw Hill, 

Publishing Company Ltd, New Delhi, 1974. 

2. R. P. Kanwal, Linear integral equations theory and techniques, Academic Press, 

New York, 1971. 

3. C. M. Bender, S. A. Orszag, Advanced mathematical methods for 

scientists and engineers, Mc Graw Hill, New York, 1978. 

4. H. T. Davis, Introduction to nonlinear differential and integral equations, Dover 

Publications, 1962. 

5. A. H. Nayfeh, Perturbation Methods, John Wiley & sons New York, 1973. 
REFERENCE BOOKS: 

1. M. D. Raisinghania, Integral equations and Boundary value problems, 6th 

edition, S Chand and Co., 2013. 

2. R. V. Churchill: Operational Mathematics, Mc. Graw Hill, New York, 1958. 

 

 

Online Resources:  

1. https://ocw.mit.edu/courses/18-307-integral-equations-spring-2006/ 

2. https://onlinecourses.nptel.ac.in/noc21_ma59/preview 

3. https://www.ucl.ac.uk/~ucahhwi/LTCC/section2-3-perturb-regular.pdf 

4. https://linweb.clarkson.edu/projects/subramanian/ch560/notes/Asymptotic%20Expans

ions.pdf 

 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group 

responsibilities. Providing students with multiple opportunities within different contexts to 

practise skills and apply concepts allows them to consolidate and deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem 

solving technique is used. The students are motivated to solve the problem individually by 

allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth 

knowledge of the subject. 

4. Adaptive reasoning: 

https://ocw.mit.edu/courses/18-307-integral-equations-spring-2006/
https://onlinecourses.nptel.ac.in/noc21_ma59/preview
https://www.ucl.ac.uk/~ucahhwi/LTCC/section2-3-perturb-regular.pdf
https://linweb.clarkson.edu/projects/subramanian/ch560/notes/Asymptotic%20Expansions.pdf
https://linweb.clarkson.edu/projects/subramanian/ch560/notes/Asymptotic%20Expansions.pdf


   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a 

belief in diligence and one’s own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the 

course content to reinforce key concepts and skills. Design lab exercises that align with topics 

covered in lectures and readings, allowing students to apply theoretical knowledge in a 

practical context. 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

Semester End 

Examination  

SEE  70 marks  

TOTAL  100 marks  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Differential Geometry 

Nature of Course  EC-02 

Semester  IV 

Total Hours  56 

Credits  4 

 

Objective of the Course: 

The course aims to study the classical theory of curves and surfaces. It covers the 

fundamental existence theorem of space curves. It provides the local intrinsic and local non-

intrinsic properties of surfaces. Also it deals with the fundamental equations of surface 

theory. 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand differentiable functions in Euclidean space, curves in three-

dimensional space and concepts like velocity and speed. 

CLO2 Analyze curvature and torsion of curves, along with Frenet formulas. 

CLO3 Evaluate coordinate and Monge paths on surfaces. 

CLO4 Apply Gaussian curvature, mean curvature, and computational techniques 

for these curvatures. 

 

 

 

 

 

 



MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 

Course Content: 

Module                                  Content  Hours  

I Calculus in Euclidean space: Euclidean space - Natural 

coordinate functions- Differentiable functions - Tangent vectors 

and tangent spaces -    Vector fields - Directional derivatives and 

their properties - Curves in E3 - Velocity and speed of a curve - 

Reparameterization of a curve- 1-forms and Differential forms - 

Wedge product of forms - Mappings of Euclidean spaces - 

Derivative maps.  

14 

II Frame Fields: Arc length parametrization of curves - Vector field 

along a curve - Tangent vector field - Normal vector field and 

Binormal vector field -   Curvature and Torsion of a curve -   The 

Frenet Formulae - Frenet approximation of unit speed curve and 

Geometrical interpretation - Arbitrary speed curves - Covariant 

derivatives and covariant differentials - Connection forms.  Attitude 

matrix - Structural equations - Isometries of E3 - Translation, 

Rotation and orthogonal transformation - The derivative map of an 

isometry.  

14 

III Calculus on a surface: Coordinate path.  Monge path.  Surface in 

E3 - Special surfaces – Sphere, cylinder and surface of revolution– 

Parameter  curve - Velocity vectors of parameter curves -  Patch 

computation -  Parametrization of surfaces- Cylinder, Surface of 

revolution and Torus - Tangent vectors , vector fields and curves on 

a surface in E3  -  Directional derivative of a function on  a surface 

14 



of E3 -  Differential forms and exterior derivatives of forms on a 

surface of  E3  -   Pull back functions on surfaces of E3.                                

IV Shape operators: Definition of shape operators - Shape operators 

of plane, cylinder, sphere and saddle surface  -  Normal curvature, 

normal sections -  Principal curvature and principal direction - 

Umbilic points of a surface  in E3 -  Euler’s formula for normal 

curvature of a surface in  E3 - Gaussian curvature, mean curvature 

and computational techniques for these curvatures - Minimal 

surfaces - Special curves in a surface of E3- Principal curve, 

geodesic curve and asymptotic curves.              

14 

 

References:  

1. Barrett O’Neil:  Elementary Differential Geometry. Academic press, New York 

& London, (1966). 

2. T.J. Willmore: An Introduction to Differential Geometry.  Clarendon press, 

Oxford (1959). 

3.  D.J. Struik: Lectures on Classical Differential Geometry, Addison Wesley, 

Reading, Massachusetts, (1961). 

4. Nirmala Prakash: Differential Geometry – An integrated approach. Tata McGraw 

Hill, New Delhi, (1981). 

Online Resources:  

1. https://ocw.mit.edu/courses/18-950-differential-geometry-fall-2008/ 

2. https://www.maths.ox.ac.uk/about-us/departmental-art/theory/differential-geometry 

3. https://people.math.ethz.ch/~salamon/PREPRINTS/diffgeo.pdf 

4. https://www.cmu.edu/biolphys/deserno/pdf/diff_geom.pdf 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group 

responsibilities. Providing students with multiple opportunities within different contexts to 

practise skills and apply concepts allows them to consolidate and deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem 

solving technique is used. The students are motivated to solve the problem individually by 

allowing peer discussion. 

https://ocw.mit.edu/courses/18-950-differential-geometry-fall-2008/
https://www.maths.ox.ac.uk/about-us/departmental-art/theory/differential-geometry
https://people.math.ethz.ch/~salamon/PREPRINTS/diffgeo.pdf
https://www.cmu.edu/biolphys/deserno/pdf/diff_geom.pdf


3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth 

knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a 

belief in diligence and one’s own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the 

course content to reinforce key concepts and skills. Design lab exercises that align with topics 

covered in lectures and readings, allowing students to apply theoretical knowledge in a 

practical context. 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

Semester End 

Examination  

SEE  70 marks  

TOTAL  100 marks  

 

 

SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Computational Fluid Dynamics 

Nature of Course  EC-03 

Semester  IV 

Total Hours  56 

Credits  4 

 

Objective of the Course:  

The Course aims to introduce numerical modeling and its role in the field of fluid 

flow and heat transfer and to create confidence to solve complex problems in the field 

of fluid flow and heat transfer by using high speed computers. 



Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understands the concepts of applying linear and nonlinear finite difference 

method 

CLO2 Analyse the concepts of modelling in fluid flow. 

CLO3 Introduced the concepts of finite element method 

CLO4 Apply the finite element method in PDE. 

 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 

Course Content: 

Module                                  Content  Hours  

I Solutions of PDEs: 

Review of partial differential equations, numerical analysis, fluid 

mechanics. 

Finite Difference Methods: Derivation of finite difference 

methods, finite difference method to parabolic, hyperbolic 

and elliptic equations, finite difference method to nonlinear 

equations, Coordinate transformation for arbitrary 
geometry, Central schemes with combined space-time 

discretization-Lax- Friedrichs, Lax-Wendroff, 

MacCormack methods 

 

   

14 

II Modeling of the flow problems: 14 



Artificial compressibility method, pressure correction method – 

Lubrication model, Effect of magnetic field, flow through porous 

media, Convection dominated flows – Euler equation – 

Quasilinearization of Euler equation, Compatibility relations, 

nonlinear Burger equation. 

 

                                                                                  

III Introduction to FEM: 

Finite Element Methods: Introduction to finite element methods, 

one-and two-dimensional bases functions – Lagrange and Hermite 

polynomials elements, triangular and rectangular elements, Finite 

element method for one-dimensional problem: model boundary 

value problems, discretization of the domain, derivation of 

elemental equations and their connectivity, composition of 

boundary conditions and solutions of the algebraic equations. 

                                     

14 

IV FEM for PDEs: 

Finite element method for two-dimensional problems: model 

equations, discretization, interpolation functions, evaluation of 

element matrices and vectors and their assemblage. Solution of 

parabolic, hyperbolic and elliptic PDEs. 

                                                                                                       

14 

 

 

TEXT BOOKS: 

1. T. J. Chung, Computational Fluid Dynamics, Cambridge Univ. Press, 2003. 
2. J. Blazek, Computational Fluid Dynamics, Elsevier, 2001. 

3. H. Lomax, T. H. Pulliam, D. W. Zingg, Fundamentals of 

Computational Fluid Dynamics, NASA Report, 2006. 

REFERENCE BOOKS 

4. C.A J. Fletcher, Computational techniques for Fluid Dynamics, Vol. I & II, 

Springer-Verlag 1991. 
 

 

Online Resources:  

1. https://onlinecourses.nptel.ac.in/noc20_ma23/preview 

2. https://cse.iitkgp.ac.in/~abhij/course/theory/Algo2/Autumn20/slides/4-

https://onlinecourses.nptel.ac.in/noc20_ma23/preview
https://cse.iitkgp.ac.in/~abhij/course/theory/Algo2/Autumn20/slides/4-NetworkFlow.pdf


NetworkFlow.pdf 

3. https://sites.math.northwestern.edu/~clark/publications/opti.pdf 

4. https://ocw.mit.edu/courses/15-093j-optimization-methods-fall-

2009/pages/lecture-notes/ 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group 

responsibilities. Providing students with multiple opportunities within different contexts to 

practise skills and apply concepts allows them to consolidate and deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem 

solving technique is used. The students are motivated to solve the problem individually by 

allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth 

knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a 

belief in diligence and one’s own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the 

course content to reinforce key concepts and skills. Design lab exercises that align with topics 

covered in lectures and readings, allowing students to apply theoretical knowledge in a 

practical context. 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

Semester End 

Examination  

SEE  70 marks  

TOTAL  100 marks  

 

 

 

https://cse.iitkgp.ac.in/~abhij/course/theory/Algo2/Autumn20/slides/4-NetworkFlow.pdf
https://sites.math.northwestern.edu/~clark/publications/opti.pdf
https://ocw.mit.edu/courses/15-093j-optimization-methods-fall-2009/pages/lecture-notes/
https://ocw.mit.edu/courses/15-093j-optimization-methods-fall-2009/pages/lecture-notes/


 

SYLLABUS BLUEPRINT 

Program Title  M.Sc. Mathematics 

Course Title Algebraic Combinatorics 

Nature of Course  EC-03 

Semester  IV 

Total Hours  56 

Credits  4 

 

Objective of the Course:  

The objective of this course is to introduce the student to some powerful paradigms in 

modern combinatorics, namely characteristic polynomial in spectral decomposition, walk 

generating functions , primitivity , codes and anticodes and representation of regular graphs 

Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understands the fundamental theory of characteristic polynomial in 

spectral decomposition. 

CLO2 Analyse co-spectral grphs and random walk in graphs 

CLO3 Apply permutation group in graphs and Cayley graphs, translation schemes 

and duality. 

 

CLO4 Learn the concepts of Some families of distance regular graphs, distance 

matrices, parameters, quotients, imprimitive distance regular graphs 

 

 

 

 

 



MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

CLO3      

CLO4      

 

 

Course Content: 

Module                                  Content  Hours  

I Characteristic Polynomial:. 

Fundamentals of matrix theory, algebraic notations, power 

series, limits, operations on power series, Exp and Log, 

non-linear equations, examples. 

Characteristic Polynomial: Coefficients and recurrences, walks 

and the characteristic polynomials, eigenvalues and eigenvectors, 

regular graphs, spectral decomposition. 

 

   

14 

II Walk generating functions: 

Jacobi theorem, decomposition formula, the Christoffel-Darboux 

identity, vertex reconstruction, cospectral graphs, random walks 

on graphs. Quotients of graphs: Equitable partitions, walk-regular 

graphs, generalized interlacing, covers, spectral radius of trees. 

                                                                       

14 

III Association schemes: 

Generously transitive permutation groups, p’s and q’s, P- and Q-

polynomial association schemes, products, primitivity and 

imprimitivity, codes and anticodes, equitable partitions of 

matrices, characters of abelian groups, Cayley graphs, translation 

schemes and duality. 

    

                                  

14 



IV Distance and strongly regular graphs: 

Distance regular graphs: Some families, distance matrices, 

parameters, quotients, imprimitive distance regular graphs, 

codes, completely regular subsets Strongly regular graphs: 

Basic theory, conference graphs, designs, orthogonal arrays. 

Representations of distance-regular graphs: Representations 

of graphs, the sequence of cosines, injectivity, eigenvalue 

multiplicities, bounding the diameter, spherical designs, 

bounds for cliques, feasible automorphisms. 

 

 

14 

 

TEXT BOOKS: 

1. C. D. Godsil, Algebraic Combinatorics, Chapman and Hall/CRC, 1993. 

REFERENCE BOOKS: 

1. C. D. Godsil and C. Royle, Algebraic graph theory, Springer Verlag, 2002. 

2. A. Tucker, Applied Combinatorics, 4
th 

Ed., John Wiley and Sons, 2002. 

3. R. P. Grimaldi, Discrete and Combinatorial Mathematics: An 

applied introduction, 4
th 

Ed., Pearsons Education Inc., 1999. 

4. N. L. Biggs: Algebraic Graph Theory, Cambridge University Press (2nd 
Ed.)1996. 

Online Resources:  

1. https://onlinecourses.nptel.ac.in/noc20_ma23/preview 

2. https://cse.iitkgp.ac.in/~abhij/course/theory/Algo2/Autumn20/slides/4-

NetworkFlow.pdf 

3. https://sites.math.northwestern.edu/~clark/publications/opti.pdf 

4. https://ocw.mit.edu/courses/15-093j-optimization-methods-fall-

2009/pages/lecture-notes/ 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group 

responsibilities. Providing students with multiple opportunities within different contexts to 

practise skills and apply concepts allows them to consolidate and deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem 

solving technique is used. The students are motivated to solve the problem individually by 

allowing peer discussion. 

https://onlinecourses.nptel.ac.in/noc20_ma23/preview
https://cse.iitkgp.ac.in/~abhij/course/theory/Algo2/Autumn20/slides/4-NetworkFlow.pdf
https://cse.iitkgp.ac.in/~abhij/course/theory/Algo2/Autumn20/slides/4-NetworkFlow.pdf
https://sites.math.northwestern.edu/~clark/publications/opti.pdf
https://ocw.mit.edu/courses/15-093j-optimization-methods-fall-2009/pages/lecture-notes/
https://ocw.mit.edu/courses/15-093j-optimization-methods-fall-2009/pages/lecture-notes/


3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth 

knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a 

belief in diligence and one’s own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the 

course content to reinforce key concepts and skills. Design lab exercises that align with topics 

covered in lectures and readings, allowing students to apply theoretical knowledge in a 

practical context. 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 20 

Seminar/Presentation 10 marks  

Semester End 

Examination  

SEE  70 marks  

TOTAL  100 marks  

 

 

 

 

 

 

 

 

 

 

 

 



SYLLABUS BLUEPRINT 

Program Title  M.Sc. 

Course Title Project 

Nature of Course  Core 

Semester  IV 

Total Hours  12 hrs per week 

Credits  2 

 

The students who pass out of postgraduate course in Mathematics must be capable of 

firsthand experience and independent judgment. To achieve these goals the project at the end 

of the course is expected to provide the tools necessary to develop these essential skills, 

which will help them later in their career as research scholars and teachers. The choice of the 

topic for the project can be from a wide range of subjects, but a text or topic prescribed for 

study should be strictly avoided. The length of the project report will be minimum 60 pages 

in the standard format 

 

SYLLABUS BLUEPRINT 

Program Title  M.Sc. 

Course Title Industrial Mathematics 

 

Nature of Course  OE 

Semester  III 

Total Hours  28 

Credits  2 

Objective of the Course: The course aims to provide the students mathematical techniques 

to model and analyze decision problems, with effective application to real life in optimization 

of objectives. 

 

 

 



Course Learning Outcomes:  

COURSE LEARNING OUTCOMES 

(What students will learn after completing the degree based on Bloom’s Taxonomy) 

CLO1 Understand the basic concepts formulation of LPP and transportation 

problems 

CLO2 Evaluate the problems in goal programming and game theory. 

 

MAPPING OF COURSE LEARNING OUTCOMES TO PROGRAM LEARNING 

OUTCOMES 

 PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1      

CLO2      

 

Course Content: 

Module                                  Content  Hours  

I Definition of Linear Programming Problem (L.P.P.) - Formulation 

and graphical solutions of  L.P.P. – Simplex Method.  

Introduction to Transportation Problem – Initial Basic Feasible 

solution – Moving towards Optimality –Assignment  Problems.                                                                                       

  

14 

II  Goal Programming. Types of Goal Programming. Graphical 

Solution method and application problems. 

Introduction to Game theory – Types of Games – Maxmin, Minmax 

principle – Games without saddle point (mixed strategies) – 

Graphical Method for 2 X n or m X 2 games – Dominance Property. 

         

           

14 

 

 

 



Text Books: 

1. Hamdy A Taha, Operations Research, Prentice Hall of India, (1995). 

 

References:  

2. . Murthy, K.G: Linear Programming, John Wiley, New York (1983). 

3.  S. Kalavathy, Operations Research (Fourth Edition), Vikas Publishing House Pvt. 

Ltd.,     (2013). 

4. Dr. K. R. Phaneesh, Operations Research (8th Edition), Sudha Publications, (2017). 

  

 

Online Resources:  

https://onlinecourses.nptel.ac.in/noc19_ma29/preview 

https://archive.nptel.ac.in/courses/111/107/111107128/ 

https://archive.nptel.ac.in/courses/112/106/112106134/ 

https://in.mathworks.com/help/simevents/operations-research.html 

 

Teaching Pedagogy: 

1.Structuring lessons: 

 Teachers adopt pedagogies that foster communication and both individual and group 

responsibilities. Providing students with multiple opportunities within different contexts to 

practise skills and apply concepts allows them to consolidate and deepen their understanding.  

2. Problem Solving: 

   To make the students understand and have the knowledge about the concepts the problem 

solving technique is used. The students are motivated to solve the problem individually by 

allowing peer discussion. 

3.  Assignments  

 Assignments are part of internal assessment. These are conducted to have an in depth 

knowledge of the subject. 

4. Adaptive reasoning: 

   Capacity for logical thought, reflection, explanation, and justification. 

5. Productive disposition: 

https://onlinecourses.nptel.ac.in/noc19_ma29/preview
https://archive.nptel.ac.in/courses/111/107/111107128/
https://archive.nptel.ac.in/courses/112/106/112106134/
https://in.mathworks.com/help/simevents/operations-research.html


    Habitual inclusion to see mathematics as sensible, useful, and worthwhile,   coupled with a 

belief in diligence and one’s own efficacy. 

6. Integration with Course Content: Integrate MATLAB activities seamlessly with the 

course content to reinforce key concepts and skills. Design lab exercises that align with topics 

covered in lectures and readings, allowing students to apply theoretical knowledge in a 

practical context. 

Evaluation Pattern: 

Continuous Internal 

Assessment  

Test 1 30 marks scaled down to 10 

Seminar/Presentation 5 marks  

Semester End 

Examination  

SEE  50 marks reduced to 35 

TOTAL  50 marks  
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