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                  FATIMA COLLEGE (AUTONOMOUS), MADURAI-18 

DEPARTMENT OF MATHEMATICS 

 For those who joined in June 2019 onwards 

PROGRAMME CODE: PSMA 

COURSE CODE COURSE TITLE 

HR

S /  
WK 

CREDIT 
CIA 
Mks 

ESE 
Mks 

TOT

. 
MKs 

SEMESTER - I 

19PG1M1 Algebra 6 4 40 60 100 

19PG1M2 Real Analysis 6 4 40 60 100 

19PG1M3 
Number Theory 

6 4 40 60 100 

19PG1M4 

Classical 

Mechanics 6 4 40 60 100 

19PGMEDC 

Optimization 

Methods 3 3 40 60 100 

SEMESTER - II 

19PG2M5 Advanced  Algebra 6 4 40 60 100 

19PG2M6 
Advanced Real 

Analysis 
6 4 40 60 100 

19PG2M7 
Differential 

Equations 
6 4 40 60 100 

19PG2M8 Graph Theory 6 4 40 60 100 

19PGMEDC 
Optimization 
Methods 

3 3 40 60 100 

 
 

 
 
 

 
 

 
 



COURSE CODE COURSE TITLE 
HRS 

/  
WK 

CREDIT 
CIA 

Mks 

ESE 

Mks 

TOT. 

MKs 

SEMESTER - III 

19PG3M9 
Measure and 
Integration 

6 4 50 50 100 

19PG3M10 
 Optimization 

Techniques 
6 4 40 60 100 

19PG3M11 Combinatorics 6 4 40 60 100 

19PG3M12  Topology 6 6 40 60 100 

19PG3ME1  
Fuzzy sets and 

Applications 
4 4 40 60 100 

19PG3ME2  
Numerical 
Analysis 

4 4 40 60 100 

SEMESTER - IV 

19PG4M13  Complex Analysis 6 5 40 60 100 

19PG4M14   Statistics 6 5 40 60 100 

19PG4M15 
Methods of Applied 

Mathematics 
6 5 40 60 100 

19PG4M16 Functional Analysis 6 5 40 60 100 

19PG4ME3 Formal Languages 4 4 40 60 100 

19PG4ME4 
Algebraic Graph 

Theory 
4 4 40 60 100 

19PG4M17 Project & Viva Voce - 6 50 50 100 

 

 

 

 



 

 

EXTRA  CREDIT COURSE 

Course  

Code 
Courses Hrs. Credits 

Semester 
in which 

the 
course is 
offered 

CIA 
Mks 

ESE 

Mks 

Total 
Marks 

19PGSLM1  Problems In 

Advanced 
Mathematics 

- 4 III & IV 40 60 100 
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II M.Sc. Mathematics  

SEMESTER –III & IV  

For those who joined in 2019 onwards  

 

COURSE DESCRIPTION 

This course enables the students to solve problems in various branches of 

Mathematics. 

COURSE OBJECTIVES 

To study the problem solving techniques in Analysis, Algebra and Differential 

equations. 

UNITS 

UNIT –I  PROBLEMS IN REAL ANALYSIS  

Sequences and series, convergence, limsup, liminf. Bolzano Weierstrass 

theorem, Heine Borel theorem. Continuity, uniform continuity, 

differentiability, mean value theorem. Sequences and series of functions, 

uniform convergence. Riemann sums and Riemann integral, Improper 

Integrals. Monotonic functions, types of discontinuity, functions of bounded 

variation 

UNIT-II: PROBLEMS IN COMPLEX ANALYSIS       

Analytic functions, Cauchy-Riemann equations. Contour integral, Cauchy’s 

theorem, Cauchy’s integral formula, Liouville’s theorem, Maximum modulus 

principle, Schwarz lemma, Open mapping theorem. Taylor series, Laurent 

series, calculus of residues.  

 

PROGRA

MME 
CODE 

COURSE 

CODE 
COURSE TITLE 

CATEGO

RY 

HRS/WE

EK 

CREDIT

S 

PSMA 19PGSLM1 
PROBLEMS IN 

ADVANCED 

MATHEMATICS 

PG Core - 4 



UNIT-III: PROBLEMS IN ALGEBRA       

Groups, subgroups, normal subgroups, quotient groups, homomorphisms, 

cyclic groups, permutation groups, Cayley’s theorem, class equations, Sylow 

theorems. Rings, ideals, prime and maximal ideals, quotient rings, unique 

factorization domain, principal ideal domain, Euclidean domain. Fields, 

Field extensions. 

 UNIT-IV: PROBLEMS IN LINEAR ALGEBRA                  

Vector spaces, subspaces, linear dependence, basis, dimension, algebra of 

linear transformations. Algebra of matrices, rank and determinant of 

matrices, linear equations. Eigenvalues and eigenvectors, Cayley-Hamilton 

theorem. Matrix representation of linear transformations. Inner Product 

spaces  

UNIT-V: PROBLEMS IN DIFFERENTIAL EQUATIONS                 

Existence and uniqueness of solutions of initial value problems for first 

order ordinary differential equations, singular solutions of first order ODEs, 

system of first order ODEs. Lagrange and Charpit methods for solving first 

order PDEs, Cauchy problem for first order PDEs. Classification of second 

order PDEs 

REFERENCE BOOKS:  

1. Walter Rudin, Principles of Mathematical Analysis, Third Edition, 

McGraw-Hill International Book Company, New York, 1976  

2. John B. Conway, Functions of one Complex Variable, Second Edition,   

Springer Graduate Texts in Mathematics, New York, 1978 

 3. Joseph .A. Gallian , Contemporary Abstract Algebra , 7Th Edition 
Katherine Tegen Books  

4. Seymour Lipschutz and Marc Lipson, Schaum’s Outlines Linear Algebra  
Third Edition 

5. Gilbert Strang , Introduction to Linear Algebra Fourth Edition, Wellesley   
Cambridge Press  

6. Earl A. Coddington, An Introduction to Ordinary Differential Equations, 
Prentice-Hall of India, New Delhi, 1992  



7. M.D. Raisinghania, Advanced Differential Equations, S. Chand and 

Company Ltd, New Delhi, 2001 

 

 

COURSE OUTCOMES  

 

NO. COURSE OUTCOMES 

CO 1 Solve  problems in Real Analysis 

CO 2 Solve  problems  in Complex Analysis 

CO 3 Solve  problems  in Algebra 

CO 4 
Solve  problems in Linear Algebra 

CO 5 Solve problems in Differential Equations 

 


