VINAYAKA MISSIONS UNIVERSITY, SALEM
M.Sc - mathematics  REGULAR
CURRICULUM - REGULATIONS 2017
1. Discipline Specific Core Course (Theory)-Compulsory-14 Papers  -14x4=56
2. Discipline Specific Elective Course                          -  04 Papers -  04x4=16 
3. Generic Elective (Interdisciplinary – Theory)
   -  03 Papers -  03x2=06
4. Compulsory Courses 


                      -  02 Papers -    4+8=12
 Total

   – 23 Papers - 90 Credits
Total Number of Credits for each semester: 22+22+22+24=90 Credits
COMPONENT - ABBREVIATIONS
Discipline Specific Core Course – Theory    - DSCCT
Discipline Specific Elective Course

- DSEC
Generic Elective (Interdisciplinary) Theory
- GET
Compulsory Courses 


         - CC
DISTRIBUTION OF CREDITS
	SEM
	COMPONENT
	PAPER TITLE
	CREDITS

	I
	DSCCT - I
	Real Analysis
	4

	
	DSCCT -II
	Advanced Algebra
	4

	
	DSCCT - III
	Ordinary Differential Equations
	4

	
	DSCCT - IV
	Latex and Mathematica
	4

	
	DSEC - I
	 Probability Theory (OR)

Discrete Mathematics
	4

	
	GET - I
	Optimization Techniques

	2

	
	
	Total 
	22


	SEM
	COMPONENT
	PAPER TITLE
	CREDITS

	II
	DSCCT - V
	Complex Analysis
	4

	
	DSCCT - VI
	Graph Theory
	4

	
	DSCCT - VII
	Partial Differential Equations
	4

	
	DSCCT - VIII
	MATLAB
	4

	
	DSEC - II
	Advanced Numerical Methods (OR) Mathematical Modeling.
	4

	
	GET - II
	Computer Programming
	2

	
	
	Total 
	22


	SEM
	COMPONENT
	PAPER TITLE
	CREDITS

	III
	DSCCT - IX
	Topology
	4

	
	DSCCT - X
	Classical Dynamics
	4

	
	DSCCT - XI
	Linear Algebra
	4

	
	DSEC - III
	Fuzzy Sets and their Application ( or) Difference Equations
	4

	
	GET – III
	Mathematical Statistics
	2

	
	CC - I
	Human Rights
	4

	
	
	Total 
	22


	SEM
	COMPONENT
	PAPER TITLE


	CREDITS

	IV
	DSCCT –XII
	Functional Analysis
	4

	
	DSCCT - XIII
	Differential Geometry 
	4

	
	DSCCT - XIV
	Nonlinear Differential Equations
	4

	
	DSEC - IV
	Financial Mathematics (OR) Stochastic Processes
	4

	
	CC - II
	Project and Dissertation 
	8

	
	
	Total 
	24


Discipline Specific Core Course

- 4 Credits per Course ( 14x4=56 Credits )

1. Advanced Algebra
2. Real Analysis 




3. Ordinary Differential Equations







4. Latex and Mathematical





5. Complex Analysis



6. Partial Differential Equations







7. Classical Dynamics
8. MATLAB




9. Linear Algebra









10. Topology






11. Differential Geometry


12. Functional Analysis




13. Graph Theory





14. Nonlinear Differential Equations





15. Group Theory
16. Number Theory
Discipline Specific Elective Course -
- 4 Credits per course (4x4=16 Credits) 
1. Probability Theory

2. Discrete Mathematics
3. Advanced Numerical Methods






4. Mathematical Modeling
5. Difference Equations








6. Fuzzy Sets and their Application

7. Financial Mathematics









8. Stochastic Processes



Generic Elective (Interdisciplinary) -
 2 - Credit per Course (3x2=6 Credits)

1. Optimization Techniques
2. Computer Programming
3. Mathematical Statistics






4. Matrix Algebra





5. Control Theory





6. Distribution Theory

7. Mathematical Method




Compulsory Course 
-                                                         
           (4+8=12 Credits)

1. Human Rights (4 Credits)
2. Project &Dissertation (8Credits)
VINAYAKA MISSIONS UNIVERSITY, SALEM

BOARD OF SCIENCES

M.Sc– MATHEMATICS-REGULAR
REGULATIONS-2017

SYLLABUS

	YEAR
	SEMESTER
	TITLE OF PAPER
Discipline Specific Core Course:

REAL ANALYSIS

	L
	T
	P
	C

	I
	I
	M.Sc-Mathematics

	4
	1
	0
	4


Objectives: To work comfortably with functions of bounded variation, Riemann - Stieltjes Integration, convergence of infinite series, infinite product and uniform convergence.

UNIT I : Differentiation:
Differentiation - The derivative of a real function – Mean value Theorems – The

continuity of the Derivative – L’ Hospital’s Rule – Derivatives of Higher order – Taylor’stheorem – Differentiation of Vector–valued functions. (Chapter 5: Page Number: 103 –119).

UNIT II : Riemann – Stieltjes Integral:

The Riemann - Stieltjes Integral – Definition and Existence of the Integral – Propertiesof the Integral – Integration and Differentiation – Integration of Vector–valuedfunctions – Rectifiable curves. (Chapter 6: Page Number: 120 – 142).

UNIT III : Sequences and Series of Functions:

Sequences and Series of Functions – Discussion of main problem – Uniform

Convergence - Uniform Convergence and Continuity - Uniform Convergence andIntegration-Uniform Convergence and Differentiation, Equicontinuous families offunctions – Stone Weierstrass Theorem. (Chapter 7: Page Number: 143 – 171)

.

UNIT IV : Some Special Functions:

Some Special Functions – Power Series – The Exponential and Logarithmic functions –The Trigonometric functions- The algebraic completeness of the complex field –Fourier series - The Gamma function. (Chapter 8: Page Number: 172 – 203).

UNIT V:

Linear transformations, Differentiation, the contraction principle, the inverse

function theorem, the implicit function theorem.(Chapter 9).

TEXT BOOK:

Walter Rudin – Principles of Mathematical Analysis, 3rd edition, McGraw Hill BookCo., Kogaskusha, 1976.
BOOKS FOR REFERENCE:

1. T.M. Apostol, Mathematical Analysis, Narosa Publ. House, New Delhi, 1985.

2. H.L.Royden, Real Analysis, Macmillian Publn.Co.Inc.4th Edition, New York,1993

3. V.GanapathyIyer, Mathematical Analysis, Tata McGraw Hill, New Delhi,1970.

	YEAR
	SEMESTER
	TITLE OF PAPER
Discipline Specific Core Course:

ADVANCED ALGEBRA

	L
	T
	P
	C

	I
	I
	M.Sc-Mathematics

	4
	1
	0
	4


Objectives: To introduce the concepts and to develop working knowledge on class equation, solvability of groups, finite abelian groups, linear transformations, real quadratic forms. 

UNIT-I 
Another counting principle - class equation for finite groups and its applications - Sylow's theorems (For theorem 2.12.1, Only First proof).
Chapter 2: Sections 2.11 and 2.12 (Omit Lemma 2.12.5)
UNIT-II 
Solvable groups - Direct products - Finite abelian groups- Modules 

Chapter 5 : Section 5.7 (Lemma 5.7.1, Lemma 5.7.2, Theorem 5.7.1) 
Chapter 2: Sections 2.13 and 2.14 (Only Theorem 2.14.1) Chapter 4: Section 4.5
UNIT-III 
Linear Transformations: Canonical forms - Triangular form - Nilpotent transformations. UNIT-
Chapter 6: Sections 6.4 , 6.5
UNIT-IV 
Jordan form - rational canonical form. 

Chapter 6 : Sections 6.6 and 6.7
UNIT-V 
Trace and transpose - Hermitian, unitary, normal transformations, real quadratic form. 

Chapter 6 : Sections 6.8, 6.10 and 6.11 (Omit 6.9)
Text Book:
1. I.N. Herstein. Topics in Algebra (II Edition) Wiley Eastern Limited, New Delhi, 1975. 
Reference Books 
1. M.Artin, Algebra, Prentice Hall of India, 1991. 

2. P.B.Bhattacharya, S.K.Jain, and S.R.Nagpaul, Basic Abstract Algebra (II Edition) Cambridge University Press, 1997. (Indian Edition) 

3. I.S.Luther and I.B.S.Passi, Algebra, Vol. I –Groups(1996); Vol. II Rings, Narosa Publishing House , New Delhi, 1999 

4. D.S.Malik, J.N. Mordeson and M.K.Sen, Fundamental of Abstract Algebra, McGraw Hill (International Edition), New York. 1997. 

5. N.Jacobson, Basic Algebra, Vol. I & II W.H.Freeman ; also published by Hindustan Publishing Company, New Delhi, 1980. 

	YEAR
	SEMESTER
	TITLE OF PAPER
Discipline Specific Core Course:

ORDINARY DIFFERENTIAL EQUATIONS 

	L
	T
	P
	C

	I
	I
	M.Sc-Mathematics

	4
	1
	0
	4


Objectives: 
To develop strong background on finding solutions to linear differential equations with constant and variable coefficients and also with singular points, to study existence and uniqueness of the solutions of first order differential equations. 

UNIT-I : SECOND ORDER LINEAR EQUATIONS WITH CONSTANT COEFFICIENTS 
Second order homogeneous equations-Initial value problems-Linear dependence and independence - Wronskian and a formula for Wronskian -Non-homogeneous equation of order two. 

Chapter - 2 : Sections 1 to 6
UNIT-II : LINEAR EQUATIONS WITH CONSTANT COEFFICIENTS 
Homogeneous and non-homogeneous equation of order n - Initial value problems- Annihilator method to solve non-homogeneous equation - Algebra of constant coefficient operators. 

Chapter - 2 : Sections 7 to 12.

UNIT-III : LINEAR EQUATION WITH VARIABLE COEFFICIENTS 
Initial value problems - Existence and uniqueness theorems - Solutions to solve a non-homogeneous equation - Wronskian and linear dependence - reduction of the order of a homogeneous equation - homogeneous equation with analytic coefficients -The Legendre equation. 

Chapter - 3 Sections 1 to 8 ( Omit section 9)
UNIT-IV : LINEAR EQUATION WITH REGULAR SINGULAR POINTS 
Euler equation - Second order equations with regular singular points -Exceptional cases - Bessel Function. 
Chapter 4 : Sections 1 to 4 and 6 to 8 (Omit sections 5 and 9)
UNIT-V: EXISTENCE AND UNIQUENESS OF SOLUTIONS TO FIRST ORDER EQUATIONS 
Equation with variable separated - Exact equation - method of successive approximations - the Lipschitz condition - convergence of the successive approximations and the existence theorem. 

Chapter 5 : Sections 1 to 6 ( Omit Sections 7 to 9)
 Text Book
1. E.A.Coddington, An introduction to ordinary differential equations (3rd Reprint) Prentice-Hall of India Ltd.,New Delhi, 1987. 
Reference Books 
1. Williams E. Boyce and Richard C. DI Prima, Elementary differential equations and boundary value problems, John Wiley and sons, New York, 1967. 

2. George F Simmons, Differential equations with applications and historical notes, Tata McGraw Hill, New Delhi, 1974. 

3. N.N. Lebedev, Special functions and their applications, Prentice Hall of India, New Delhi, 1965. 

4. W.T. Reid. Ordinary Differential Equations, John Wiley and Sons, New York, 1971 
5. M.D.Raisinghania, Advanced Differential Equations, S.Chand& Company Ltd. New Delhi 2001 

6. B.Rai, D.P.Choudary and H.I. Freedman, A Course in Ordinary Differential Equations, Narosa Publishing House, New Delhi, 2002. 

	YEAR
	SEMESTER
	TITLE OF PAPER

Discipline Specific Core Course:

LATEX AND MATHEMATICA 
	L
	T
	P
	C

	I
	I
	M.Sc-Mathematics


	4
	1
	0
	4


Objectives:

· To learn the various concepts in LATEX and MATHEMATICA

· To develop  the  skill in finding the solutions using the software
Unit – I: 

Special Characters, Document layout and organization – Document class, Page style, Parts of the document, Centering and indenting, Lists, Theorem–like declarations, Boxes, Tables. 

Unit – II: 

Footnotes and marginal notes, Mathematical formulas – Mathematical environments, Main elements of math mode, Mathematical symbols, Additional elements, Fine–tuning mathematics, Drawing pictures with LATEX.

Unit – III: 

INTRODUCTION TO MATHEMATICA -Running Mathematica - Numerical calculations – Building up calculations – Using the Mathematica system – Algebraic calculations - Symbolic mathematics - Numerical mathematics.

Unit – IV: 

ADVANCED MATHEMATICS IN MATHEMATICA -Numbers - Mathematical functions – Algebraic manipulation – Manipulating equations - Calculus. 

Unit – V: 

Series, limits and residues - Linear algebra.

Text Book: 
“A Guide to LATEX”byH. Kopkaand P.W. Daly, Third Edition, Addison – Wesley, London, 1999. 

 Unit I : Chapter 2: Section: 2.5,
 Chapter 3: Sections: 3.1 - 3.3,
 Chapter 4: Sections: 4.2, 4.3, 4.5, 4.7, 4.8. 

 Unit II : Chapter 4: Sections: 4.10, 
 Chapter 5: Sections: 5.1 - 5.5, 
 Chapter 6: Section: 6.1.

“The Mathematica Book” by S. Wolfram, Fourth Edition, Cambridge University Press, Cambridge, 1999.

   Unit-III: Chapter 1: Sections: 1.0 - 1.6. 
   Unit-IV: Chapter 3: Sections: 3.1 - 3.5. 15

	YEAR
	SEMESTER
	TITLE OF PAPER
Discipline Specific Elective Course:

PROBABILITY THEORY 
	L
	T
	P
	C

	I
	I
	(  M.Sc-Mathematics)

	4
	1
	0
	4


Objectives :To introduce axiomatic approach to probability theory, to study some statistical characteristics, discrete and continuous distribution functions and their properties, characteristic function and basic limit theorems of probability. 

UNIT-I : RANDOM EVENTS AND RANDOM VARIABLES 
Random events - Probability axioms - Combinatorial formulae - conditional probability - Bayes Theorem - Independent events - Random Variables - Distribution Function - Joint Distribution - Marginal Distribution - Conditional Distribution - Independent random variables - Functions of random variables. 

Chapter 1: Sections 1.1 to 1.7 Chapter 2 : Sections 2.1 to 2.9 

UNIT-II : PARAMETERS OF THE DISTRIBUTION 
Expectation- Moments - The Chebyshev Inequality - Absolute moments - Order parameters - Moments of random vectors - Regression of the first and second types. 

Chapter 3 : Sections 3.1 to 3.8

UNIT-III: CHARACTERISTIC FUNCTIONS 
Properties of characteristic functions - Characteristic functions and moments - semi-invariants - characteristic function of the sum of the independent random variables - Determination of distribution function by the Characteristic function - Characteristic function of multidimensional random vectors - Probability generating functions. 

Chapter 4 : Sections 4.1 to 4.7

UNIT-IV : SOME PROBABILITY DISTRIBUTIONS 
One point , two point , Binomial - Polya - Hypergeometric - Poisson (discrete) distributions - Uniform - normal gamma - Beta - Cauchy and Laplace (continuous) distributions. 

Chapter 5 : Section 5.1 to 5.10 (Omit Section 5.11)

UNIT-V: LIMIT THEOREMS 
Stochastic convergence - Bernoulli law of large numbers - Convergence of sequence of distribution functions - Levy-Cramer Theorems - De Moivre-Laplace Theorem - Poisson, Chebyshev, Khintchine Weak law of large numbers - Lindberg Theorem - LyapunovTheroem - Borel-Cantelli Lemma - Kolmogorov Inequality and Kolmogorov Strong Law of large numbers. 

Chapter 6 : Sections 6.1 to 6.4, 6.6 to 6.9 , 6.11 and 6.12. 

(Omit Sections 6.5, 6.10,6.13 to 6.15)

Text Book
1. M. Fisz, Probability Theory and Mathematical Statistics, John Wiley and Sons, New York, 1963. 

Reference Books 
1. R.B. Ash, Real Analysis and Probability, Academic Press, New York, 1972 

2. K.L.Chung, A course in Probability, Academic Press, New York, 1974. 

3. R.Durrett, Probability : Theory and Examples, (2nd Edition) Duxbury Press, New York, 1996. 

4. V.K.RohatgiAn Introduction to Probability Theory and Mathematical Statistics, Wiley Eastern Ltd., New Delhi, 1988(3rd Print). 

5. S.I.Resnick, A Probability Path, Birhauser, Berlin,1999. 

6. B. R. Bhat, Modern Probability Theory (3rd Edition), New Age International (P)Ltd, New Delhi, 1999 

	YEAR
	SEMESTER
	TITLE OF PAPER

Discipline Specific Elective Course:

DISCRETE MATHEMATICS


	L
	T
	P
	C

	I
	I
	M.Sc-Mathematics

	4
	1
	0
	4


Objectives

1. To study the concepts like Boolean algebra, coding theory.

2. To introduce the different notions grammar.

Unit I Relations and Functions:

Binary relations, equivalence relations and partitions, partial order relations, inclusion

and exclusion principle, Hasse diagram, Pigeon hole principle. Functions, inverse

functions, compositions of functions, recursive functions.

Unit II Mathematical Logic:

Logic operators, Truth tables, Theory of inference and deduction, mathematical

calculus, predicate calculus, predicates and quantifiers.

Unit III Lattices:

Lattices as Partially Ordered Sets. Their Properties, Lattices as algebraic Systems, Sub

lattices, Direct Product and homomorphism. Some Special Lattices - Complete,

Complemented and Distributive Lattices, Isomorphic Lattices.

Unit IV Boolean algebra:

Various Boolean identities, the switching Algebra Example, Sub Algebras, Direct

Production and Homomorphism. Boolean Forms and their Equivalence, Midterm

Boolean forms, Sum of Products, Canonical Forms. Minimization of Boolean

Functions. The Karnuagh Map Method.

Unit V Coding Theory: 
Coding of binary information and error detection, Group codes,

decoding and error correction.

TEXT BOOKS

1. Trembly. J.P & Manohar. P., “Discrete Mathematical Structures with Applications

            to Computer Science” McGraw- Hill.

2. Liu, C.L., “Elements of Discrete Mathematics”, McGraw-Hill Book co.

3. K.D Joshi, “Foundations of Discrete Mathematics”, Wiley Eastern Limited.
REFERENCES

1. Kolman, Busy & Ross, “Discrete Mathematical Structures”, PHI.

2. Alan Doer: “Applied Discrete Structure for Computer Science”, Galgotia Publications

            Pvt. Ltd.

3. Seymour Lipschutz, M. Lipson: “Discrete Mathematics”, McGraw-Hill Edition.

4. Kenneth G. Rosen: “Discrete Mathematics and its Applications”, McGraw- Hill

           international editions, Mathematics Series.
	YEAR
	SEMESTER
	TITLE OF PAPER

Generic Elective Course:

OPTIMIZATION TECHNIQUES

	L
	T
	P
	C

	I
	I
	M.Sc-Mathematics

	4
	1
	0
	2


Objectives :

This course aims to introduce decision theory, PERT, CPM, deterministic and probabilistic inventory systems, queues, replacement and maintenance problems. 

UNIT-I : DECISION THEORY 
Steps in Decision theory Approach - Types of Decision-Making Environments - Decision Making Under Uncertainty - Decision Making under Risk - Posterior Probabilities and Bayesian Analysis - Decision Tree Analysis - Decision Making with Utilities. 

Chapter-1 1 : 11.1 - 11.8

UNIT-II : PROJECT MANAGEMENT : PERT AND CPM 
Basic Differences between PERT and CPM - Steps in PERT/CPM Techniques - PERT/CPM Network Components and Precedence Relationships - Critical Path Analysis - Probability in PERT Analysis - Project time-cost Trade Off - Updating the Project. 

Chapter-13 : 13.1 - 13.7

UNIT-III : DETERMINISTIC INVENTORY CONTROL MODELS 
Meaning of Inventory Control - Functional Classification - Advantage of Carrying Inventory - Features of Inventory System - Inventory Model building - Deterministic Inventory Models with no shortage - Deterministic Inventory with Shortages 

Chapter-14 : 14.1 - 14.8

UNIT-IV : QUEUEING THEORY 
Essential Features of Queueing System - Operating Characteristic of Queueing System - Probabilistic Distribution in Queueing Systems - Classification of Queueing Models - Solution of Queueing Models - Probability Distribution of Arrivals and Departures. 

Chapter-16 : 16.1 - 16.8 ; Appendix 16.A (PP 774-781)

UNIT-V : REPLACEMENT AND MAINTENANCE MODELS 
Failure Mechanism of items - Replacement of Items Deteriorates with Time - Replacement of items that fail completely - other Replacement Problems. 

Chapter-17 : 17.1 - 17.5

 Text Book
1. J. K. Sharma, Operations Research Theory and Applications, Third Edition (2007), Macmillan India Ltd. 

            Reference Books 
1. F.S. Hillier and J.Lieberman -,Introduction to Operations Research (8th Edition), Tata McGraw Hill Publishing Company, New Delhi, 2006. 

2. Beightler. C, D.Phillips, B. Wilde, Foundations of Optimization (2nd Edition) Prentice Hall Pvt Ltd., New York, 1979 

3. Bazaraa, M.S; J.J.Jarvis, H.D.Sharall, Linear Programming and Network flow, John Wiley and sons, New York 1990. 

4. Gross, D and C.M.Harris, Fundamentals of Queueing Theory, (3rd Edition), Wiley and Sons, New York, 1998. 
5. Hamdy A. Taha ,Operations Research (sixth edition), Prentice - Hall of India Private Limited, New Delhi. 

	YEAR
	SEMESTER
	TITLE OF PAPER

Discipline Specific Core Course:

COMPLEX ANALYSIS


	L
	T
	P
	C

	I
	II
	M.Sc-Mathematics

	4
	1
	0
	4


Objectives

1. To learn the various intrinsic concepts and the theory of Complex Analysis.

2. To study the concept of Analyticity, Complex Integration and Infinite Products indepth.

UNIT I

Elementary Point Set Topology: Sets and Elements – Metric Spaces – Connectedness –

Compactness – Continuous Functions – Topological Spaces; Conformality: Arcs and

Closed Curves – Analytic Functions in Regions – Conformal Mapping – Length and

Area; Linear Transformations: The Linear Group – The Cross Ratio – Symmetry

UNIT II

Fundamental theorems in complex integration: Line Integrals – Rectifiable Arcs – Line

Integrals as Functions of Arcs – Cauchy’s Theorem for a Rectangle – Cauchy’s

Theorem in a Disk; Cauchy’s Integral Formula: The Index of a Point with Respect to a

Closed Curve – The Integral Formula – Higher Derivatives.

UNIT III

Local Properties of Analytic Functions - Removable Singularities - Taylor’s Theorem –

Integral representation of the nth term - Zeros and Poles – Algebraic order of f(z) –

Essential Singularity - The Local Mapping – The Open Mapping Theorem - The

Maximum Principle.

UNIT IV

The General Form of Cauchy’s Theorem: Chains and Cycles – Simple Connectivity –

Homology – The General Statement of Cauchy’s Theorem – Proof of Cauchy’s Theorem

– Locally Exact Differentials – Multiply Connected Regions; The Calculus of Residues:

The Residue Theorem – The Argument Principle – Evaluation of Definite Integrals

UNIT V

Harmonic Functions: Definition and Basic Properties – The Mean-value Property –

Poisson’s Formula – Schwarz’s Theorem – The Reflection Principle; Power series

expansions-Weierstrass’s Theorem – The Taylor Series – The Laurent Series;

TEXT BOOK

1. Lars V. Ahlfors, Complex Analysis, Third Ed. McGraw-Hill Book Company, Tokyo,

1979.

UNIT – I Chapter 3: 1.1-1.6, 2.1-2.4,3.1-3.3

UNIT – II Chapter 4: 1.1-1.5, 2.1-2.3

UNIT – III Chapter 4: 3.1, 3.2, 3.3,3.4

UNIT – IV Chapter 4: 4.1-4.7, 5.1-5.3

UNIT – V Chapter 4: 6.1-6.5, and Chapter 5: 1.1-1.3
REFERENCES

1. Serge Lang, Complex Analysis, Addison Wesley, 1977.

2. S. Ponnusamy, Foundations of Complex Analysis, Narosa Publishing House, New Delhi,

1997.

3. Karunakaran, Complex Analysis,Alpha Science international Ltd,Second

edition,2005.
	YEAR
	SEMESTER
	TITLE OF PAPER
Discipline Specific Core Course:

GRAPH THEORY 
	L
	T
	P
	C

	I
	II
	M.Sc-Mathematics

	4
	1
	0
	4


Objectives: 
· To give a comprehensive idea about the basic knowledge of graphs. 

· To find the applications in various graph theoretic problems. 

Unit I


Graphs and sub graphs: Introduction – Definition and  examples – Degrees – Subgraphs – Isomorphism – Independent set and covering – Intersection of graphs and line graphs – Matrices - Operations of Graphs .

Unit II


Connectedness:  Introduction – Wallks, Trails and paths –Connectedness and components – Blocks – Connectivity.
Elurien and Hamiltonian graph : Introduction – Elurien Graphs – Hamiltonian Graphs 

Unit  III


Trees ; Introduction – Characterization of Tree – Centre of a Tree .

Directed graphs : Introduction – Definition and Basic properties – Paths and connections –Digraphs and Matrices – Tournaments.

UNIT-IV: 
Matchings - Matchings and Coverings in Bipartite Graphs - Edge Chromatic Number - Vizing’s Theorem, Independent sets - Ramsey’s Theorem - Chromatic Number - Brooks’ Theorem - Chromatic Polynomials

UNIT  V

Kruskal’s algorithm – Dijkstra’s shortest path algorithm, Prim’s algorithm – Transport-Networks.

Text Book

1 .Dr.S.Arumugam, S.Ramachandran, INVITATION TO GRAPH THEORY, Scitech Publishers, 2001

2.J.A.Bondy and U.S.R. Murthy, Graph Theory and Applications, Macmillan, London, 1976. 

Reference Book

1. S.Kumaravelu, and SuseelaKumaravelu, GRAPH THEORY, S.K.V 

Printer, 1996

2. A.Chandran A FIRST COURSE IN GRAPH THEORY, Macmillan 

Publishers, Chennai,1997.

3. R.J. Wilson, Introduction to Graph Theory, Pearson Education, 4th Edition, 2004, Indian Print.

4. S.A.Choudum, A First Course in Graph Theory, MacMillan India Ltd.1987.

	YEAR
	SEMESTER
	TITLE OF PAPER

Discipline Specific Core Course:

PARTIAL DIFFERENTIAL EQUATIONS


	L
	T
	P
	C

	I
	II
	M.Sc-Mathematics

	4
	1
	0
	4


Objectives

1. To give an in-depth knowledge of solving partial differential equations andapply them in scientific and engineering problems.

2. To study the other aspects of PDE

UNIT I

Partial differential equations- origins of first order Partial differential equations-Cauchy’s problem for first order equations- Linear equations of the first order- Integralsurfaces Passing through a Given curve- surfaces Orthogonal to a given system ofsurfaces -Non linear Partial differential equations of the first order.

UNIT II

Cauchy’s method of characteristics- compatible systems of first order equations-Charpits method- Special types of first order equations- Solutions satisfying givenconditions- Jacobi’s method.

UNIT III

Partial differential equations of the second order : The origin of second order equations–second order equations in Physics – Higher order equations in Physics - Linear partial differential equations with constant co-efficient- Equations with variable coefficients-Characteristic curves of second order equations

UNIT IV

Characteristics of equations in three variables- The solution of Linear Hyperbolic equations –

Separation of variables. The method of Integral Transforms – Non Linearequations of the second order.

Unit V

Laplace equation : Elementary solutions of Laplace’s equations-Families ofequipotential Surfaces- Boundary value problems-Separation of variables –Problemswith Axial Symmetry.

TEXT BOOK

1. Ian N. Sneddon,Elements of Partial differential equations, Dover Publication –INC,

New York, 2006.

UNIT I Chapter II Sections 1 to 7

UNIT II Chapter II Sections 8 to 13

UNIT III Chapter III Sections 1 to 6


UNIT IV Chapter III Sections 7 to 11

UNIT V Chapter IV Sections 2 to 6

REFERENCES

1. M.D.Raisinghania, Advanced Differential Equations , S.Chand and company Ltd.,

New Delhi,2001.

2. E.T.Copson, Partial Differential Equations, Cambridge University Press

	YEAR
	SEMESTER
	TITLE OF PAPER

Discipline Specific Core Course:

MATLAB


	L
	T
	P
	C

	I
	II
	M.Sc-Mathematics


	4
	1
	0
	4


Objectives
· To have a strong foundation of handling the software MATLAB

· To make use of the software for graphical  solutions of mathematical problems 
Unit – I: Starting with Matlab - Creating arrays - Mathematical operations with arrays. 

Unit – II: Script files - Functions and function files.

Unit – III: Two-dimensional plots - Three-dimensional plots. 

Unit – IV: Programming in MATLAB.

Unit – V: Polynomials, Curve fitting and interpolation - Applications in numerical analysis.

Text Book: “MATLAB An Introduction with Application” by A. Gilat, John Wiley & Sons, Singapore, 2004. 

Unit – I : Chapter 1, Chapter 2, Chapter 3. 

Unit - II : Chapter 4, Chapter 6. 

Unit - III : Chapter 5, Chapter 9. 

Unit - IV : Chapter 7. 

Unit - V : Chapter 8, Chapter 10. 

Reference Books: 

1. Getting Started with MATLAB – A Quick Introduction for Scientists and Engineers” by R. Prata p, Oxford University Press, New Delhi, 2006. 

2. “Introduction to Matlab 7 for Engineers” by W.J. Palm, McGraw-Hill Education, New York, 2005. 

3. “Introduction to MATLAB 7” by D. M. Etter, D. C. Kuncicky and H.Moore, Prentice Hall, New Jersy, 2004.

	YEAR
	SEMESTER
	TITLE OF PAPER

Discipline Specific Elective Course:

ADVANCED NUMERICAL METHODS 
	L
	T
	P
	C

	I
	II
	 M.Sc-Mathematics

	4
	1
	0
	4


Objectives.

1. To know the theory behind various numerical methods.

2. To apply these methods to solve mathematical problems.

Unit I

Transcendental and polynomial equations:Rate of convergence – Secant Method, Regula Falsi

Method, Newton Raphson Method, Muller Method and Chebyshev Method. Polynomial

equations: Descartes’ Rule of Signs - Iterative Methods: Birge-Vieta method, Bairstow’s method

Direct Method: Graeffe’s root squaring method.

Unit II

System of Linear Algebraic equations and Eigen Value Problems: Error Analysis of Direct

methods – Operational count of Gauss elimination, Vector norm, Matrix norm, Error Estimate.

Iteration methods - Jacobi iteration method, Gauss Seidel Iteration method, Successive Over

Relaxation method - Convergence analysis of iterative methods, Optimal Relaxation parameter

for the SOR method. Finding eigen values and eigen vectors – Jacobi method for symmetric

matrices and Power methods only.

Unit III

Interpolation and Approximation: -Hermite Interpolations, Piecewise and Spline Interpolation –

piecewise linear interpolation, piecewise quadratic interpolation, piecewise cubic interpolation,

spline interpolation-cubic Spline interpolation. Bivariate Interpolation- Lagrange Bivariate

interpolation. Least square approximation.

Unit IV

Differentiation and Integration: Numerical Differentiation – Optimum choice of Step length –

Extrapolation methods – Partial Differentiation. Numerical Integration: Methods based on

undetermined coefficients - Gauss Legendre Integration method and Lobatto Integration

Methods only.

Unit V

Ordinary differential equations – Singlestep Methods: Local truncation error or Discretization

Error, Order of a method, Taylor Series method, Runge-Kutta methods: Explicit Runge–Kutta

methods– Minimization of Local Truncation Error, System of Equations, Implicit Runge-Kutta

methods. Stability analysis of single step methods (RK methods only).

TEXT BOOKS

1. M.K. Jain, S.R.K. Iyengar and R.K. Jain, Numerical Methods for Scientific and EngineeringComputation, New Age International (p) Limited Publishers, New Delhi, Sixth Edition 2012.

REFERENCES

1. Kendall E. Atkinson, An Introduction to Numerical Analysis, II Edn., John Wiley & Sons,1988.

2. M.K. Jain, Numerical Solution of Differential Equations, II Edn., New Age International PvtLtd., 1983.

3. Samuel. D. Conte, Carl. De Boor, Elementary Numerical Analysis, Mc Graw-Hill

           International Edn., 1983.

	YEAR
	SEMESTER
	TITLE OF PAPER

Discipline Specific Elective Course:

MATHEMATICAL MODELING
	L
	T
	P
	C

	I
	II
	M.Sc-Mathematics

	4
	1
	0
	4


Objectives:

1. To study the different mathematical models in ODE and Differenceequations.

2. To study graph theoretical models.

UNIT I - Mathematical Modelling through Ordinary Differential Equations

of First order :

Linear Growth and Decay Models – Non-Linear Growth and Decay Models –

Compartment Models – Dynamics problems – Geometrical problems.

UNIT II - Mathematical Modelling through Systems of Ordinary

Differential Equations of First Order :

Population Dynamics – Epidemics – Compartment Models – Economics –

Medicine, Arms Race, Battles and International Trade – Dynamics.

UNIT III - Mathematical Modelling through Ordinary Differential Equations

of Second Order:

Planetary Motions – Circular Motion and Motion of Satellites – Mathematical

Modelling through Linear Differential Equations of Second Order –

Miscellaneous Mathematical Models.

UNIT IV - Mathematical Modelling through Difference Equations :

Simple Models – Basic Theory of Linear Difference Equations with Constant

Coefficients – Economics and Finance – Population Dynamics and Genetics –

Probability Theory.

UNIT V - Mathematical Modelling through Graphs :

Solutions that can be Modelled through Graphs – Mathematical Modelling in

Terms of Directed Graphs, Signed Graphs, Weighted Digraphs and UnorientedGraphs.

TEXT BOOK

1. J.N. Kapur, Mathematical Modelling, Wiley Eastern Limited, New Delhi, 1988.

REFERENCES

1. J. N. Kapur, Mathematical Models in Biology and Medicine, Affiliated East –

West Press Pvt Limited, New Delhi, 19

	YEAR
	SEMESTER
	TITLE OF PAPER

Generic Elective Course:

COMPUTER PROGRAMMING
	L
	T
	P
	C

	I
	II
	M.Sc-Mathematics

	4
	1
	0
	2


Objectives: 

· To have a fundamental computational concepts underlying most programming languages 

· To know a range of problem solving techniques using computers 

· To have a skill in the role of programming within the overall software development process 

· To obtain the solution of small problems using a programming language 

Unit-I: Introduction to C: The C character set – Writing First Program of C-Identifiers and keywords –A more useful C program –Entering the program into the computer –Compiling and executing the program -Datatypes – Constants – Variables and arrays – Declarations – Expressions – Statements – Symbolic constants. Operators and Expressions: Arithmetic operators –Unary operators –Relational and logical operators –Assignment operators –The conditional operators –Library functions. Data Input and Output: The getchar, putchar, scanf, printf, puts and gets functions-Interactive(conversational) programming. 

Unit-II: Control Statements: The while, dowhile, for, ifelse, switch, break and continue statements –Nested control structures –The comma operator – The goto statement. Functions: Defining a function –Accessing a function –Function prototypes –Passing arguments to a function –Recursion. 

Unit-III: Program Structure: Storage classes –Automatic variables – External (global) variables –Static variables –Multifile programs –More about library functions. Arrays: Defining an array –Processing an array –Passing arrays to function –Multidimensional arrays –Arrays and strings.

Unit-IV: Pointers: Fundamentals –Pointer declarations –Passing pointers to a function –Pointers and one dimensional arrays –Dynamic memory allocation –Operations on pointers –Pointers and multidimensional arrays –Arrays of pointers –Passing functions to other functions –More about pointer declarations.

Unit-V: Structures and Unions: Defining a structure –Processing a structure –User-defined datatypes(typedef) –Structures and pointers –Passing structures to functions –Self-referential structures. Data Files: Opening and closing a data file –Reading and writing a data file. 

Text Book: “ Programming with C” by B. S. Gottfried & J. K.Chhabra, Second Edition, Tata McGraw-Hill, New Delhi, 2006.
 Unit-I : Chapters 2 – 4. 
Unit-II : Chapters 6, 7. 
Unit-III: Chapters 8, 9 
Unit-IV: Chapter 10 
Unit-V : Chapter 11: Sections: 11.1 – 11.6; Chapter 12: Sections: 12.2, 12.3. 

References: “The C Programming Language” by B.W. Kernighan & D. M. Ritchie, Second Edition, Prentice Hall of India Pvt. Limited, New Delhi, 2006.
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