M.Sc. Mathematics : Syllabus (CBCS)

THIRUVALLUVAR UNIVERSITY
MASTER OF SCIENCE
DEGREE COURSE
M.Sc. MATHEMATICS

UNDER CBCS

(with effect from 2012-2013)

The Course of Study and the Scheme of Examinations

S.NO. Study Components Ins. hrs [ Credit Title of the Paper Maximum Marks
/week
Course Title
SEMESTER | CIA Uni. | Total
Exam
1 |MAIN Paper-1 6 5 Algebra | 25 75 100
2 |MAIN Paper-2 6 5 Real Analysis | 25 75 100
3 |MAIN Paper-3 6 4 Ordinary Differential Equations 25 75 100
4 |MAIN Paper-4 6 4 Mechanics 25 75 100
5 |ELECTIVE Paper-1 6 3 (to choose 1 out of 4) 25 75 100
A. Probability Theory
B. Mathematical Programming
C. Graph Theory
D. Reliability & Queueing Theory
30 21 125 375 500
SEMESTER I CIA Uni. | Total
Exam
6 |MAIN Paper-5 6 4 Algebra Il 25 75 100
7 |MAIN Paper-6 6 5 Real Analysis Il 25 75 100
8 [MAIN Paper-7 5 5 Partial Differential Equations 25 75 100
9 |MAIN Paper-8 5 4 Calculus of Variations and Integral 25 75 100
Equations
10 [Compulsory Paper 2 Human Rights 25 75 100
11 |ELECTIVE Paper-2 3 (to choose 1 out of 4) 25 75 100
A. * Programming in C++ With
Practical
B. Algebraic Number Theory
C. Operations Research
D. Elasticity & Plasticity
30 23 150 450 600
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SEMESTER IlI CIA Uni. [ Total
Exam
12 |MAIN Paper-9 6 5 Complex Analysis | 25 75 100
13 |MAIN Paper-10 6 5 Topology 25 75 100
14 |MAIN Paper-11 6 5 Differential Geometry 25 75 100
15 |MAIN Paper-12 6 5 Discrete Mathematics 25 75 100
16 |ELECTIVE Paper-3 6 3 (to choose 1 out of 4) 25 75 100
A. Tensor Analysis and Relativity
Theory
B. Analytic Number Theory
C. Fluid Dynamics
D. Actuarial Mathematics
30 23 125 375 500
SEMESTER IV CIA Uni. | Total
Exam
17 |MAIN Paper-13 6 5 Complex Analysis Il 25 75 100
18 |MAIN Paper-14 6 5 Functional Analysis 25 75 100
19 |MAIN Paper-15 6 5 Mathematical Statistics 25 75 100
20 |MAIN Paper-16 6 5 Difference Equations 25 75 100
21 |ELECTIVE Paper-4 6 3 (to choose 1 out of 4) 25 75 100
A. Number Theory and
Cryptography
B. Fuzzy Mathematics
C. Stochastic Processes
D. Mathematical Softwares —
Practical #
30 23 125 375 500

* Programming in C++ With Practicals

Theory 60 Marks

Practical 40 marks

# Mathematical Softwares Practical

Practical 40 marks

- Internal 15 + External 45

- Internal 10 + External 30

Subject Papers | Credit | Total Marks Total
Credits marks

MAIN 16 4-5 76 100 1600

ELECTIVE 4 3 12 100 400

COMPULSORY 1 2 2 100 100

PAPER

Total 21 - 90 - 2100

- Internal 40 (Record : 10 + Observation : 5 + Test : 25 ) + External 60




M.Sc. Mathematics : Syllabus (CBCS)

THIRUVALLUVAR UNIVERSITY
M.Sc. MATHEMATICS
SYLLABUS
UNDER CBCS
(with effect from 2012-2013)

SEMESTER |

PAPER -1
ALGEBRA |

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 2.11and 2.12 (Omit Lemma 2.12.5)
UNIT-lI
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-I

Linear Transformations: Canonical forms - Triangular form - Nilpotent
transformations.

Chapter 6: Sections 6.4, 6.5
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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)
Recommended Text
I.N. Herstein. Topics in Algebra (Il 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 (Il Edition)
Cambridge University Press, 1997. (Indian Edition)

3. L.S.Luther and I.B.S.Passi, Algebra, Vol. | -Groups(1996); Vol. Il 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. | & Il W.H.Freeman ; also published by Hindustan
Publishing Company, New Delhi, 1980.
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PAPER - 2
REAL ANALYSIS |

Objectives : To work comfortably with functions of bounded variation, Riemann -
Stieltjes Integration, convergence of infinite series, infinite product and uniform
convergence and its interplay between various limiting operations.

UNIT-I1: FUNCTIONS OF BOUNDED VARIATION

Introduction - Properties of monotonic functions - Functions of bounded variation -
Total variation - Additive property of total variation - Total variation on [a, x] as a
function of x - Functions of bounded variation expressed as the difference of two
increasing functions - Continuous functions of bounded variation.

Chapter - 6 : Sections 6.1t0 6.8

UNIT-1I : THE RIEMANN - STIELTJES INTEGRAL

Introduction - Notation - The definition of the Riemann - Stieltjes integral - Linear
Properties - Integration by parts- Change of variable in a Riemann - Stieltjes integral -
Reduction to a Riemann Integral - Euler’s summation formula - Monotonically
increasing integrators, Upper and lower integrals - Additive and linearity properties of
upper and lower integrals - Riemann's condition.

Chapter - 7 : Sections 7.1to 7.13
UNIT-lIl : THE RIEMANN-STIELTJES INTEGRAL

Integrators of bounded variation-Sufficient conditions for the existence of Riemann-
Stieltjes integrals-Necessary conditions for the existence of Riemann-Stieltjes
integrals- Mean value theorems for Riemann - Stieltjes integrals - The integrals as a
function of the interval - Second fundamental theorem of integral calculus-Change of
variable in a Riemann integral-Second Mean Value Theorem for Riemann integral-
Riemann-Stieltjes integrals depending on a parameter-Differentiation under the
integral sign.

Chapter-7: 7.15t0 7.25
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UNIT-IV : INFINITE SERIES AND INFINITE PRODUCTS

Absolute and conditional convergence - Dirichlet's test and Abel's test -
Rearrangement of series - Riemann's theorem on conditionally convergent series.
Double sequences - Double series - Rearrangement theorem for double series - A
sufficient condition for equality of iterated series - Multiplication of series - Cesaro
summability - Infinite products. Chapter 8 :
Sections 8.8, 8.15, 8.17, 8.18, 8.20, 8.21t0 8.26

UNIT-V: SEQUENCES OF FUNCTIONS

Pointwise convergence of sequences of functions - Examples of sequences of real -
valued functions - Definition of uniform convergence - Uniform convergence and
continuity - The Cauchy condition for uniform convergence - Uniform convergence of
infinite series of functions - Uniform convergence and Riemann - Stieltjes integration
- Uniform convergence and differentiation - Sufficient condition for uniform
convergence of a series - Mean convergence.

Chapter - 9 Sec 9.1t0 9.6, 9.8, 9.10,9.11, 9.13
Recommended Text

Tom M. Apostol : Mathematical Analysis, 2™ Edition, Addison-Wesley Publishing
Company Inc. New York, 1997.

Reference Books

1. Bartle, R.G. Real Analysis, John Wiley and Sons Inc., 1976.

2. Rudin,W. Principles of Mathematical Analysis, 3" Edition. McGraw Hill Company,
New York, 1976.

3. Malik,S.C. and Savita Arora. Mathematical Anslysis, Wiley Eastern Limited.New
Delhi, 1991.

4. Sanjay Arora and Bansi Lal, Introduction to Real Analysis, Satya Prakashan, New
Delhi, 1991.

5. A.L.Gupta and N.R.Gupta, Principles of Real Analysis, Pearson Education, (Indian
print) 2003.
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PAPER-3
ORDINARY DIFFERENTIAL EQUATIONS

Obijectives : 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-1: 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 1to 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-1II : 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 1to 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 1to 4 and 6 to 8 (Omit sections 5 and 9)
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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 1to 6 ( Omit Sections 7to 9)

Recommended Text

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. Lebedeyv, 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.l. Freedman, A Course in Ordinary Differential Equations,
Narosa Publishing House, New Delhi, 2002.
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PAPER-4
MECHANICS

Objectives : To study mechanical systems under generalized coordinate systems,
virtual work, energy and momentum, to study mechanics developed by Newton,
Langrange, Hamilton Jacobi and Theory of Relativity due to Einstein.

UNIT-1 : MECHANICAL SYSTEMS

The Mechanical system - Generalised coordinates - Constraints - Virtual work - Energy
and Momentum

Chapter 1: Sections 1.1to 1.5
UNIT-1l : LAGRANGE'S EQUATIONS
Derivation of Lagrange's equations- Examples - Integrals of motion.

Chapter 2 : Sections 2.1to 2.3 (Omit Section 2.4)

UNIT-11I : HAMILTON'S EQUATIONS
Hamilton's Principle - Hamilton's Equation - Other variational principle.

Chapter 4 : Sections 4.1to 4.3 (Omit section 4.4)

UNIT-IV : HAMILTON-JACOBI THEORY

Hamilton Principle function - Hamilton-Jacobi Equation - Separability
Chapter 5 : Sections 5.1t0 5.3

UNIT-V : CANONICAL TRANSFORMATION

Differential forms and generating functions - Special Transformations - Lagrange and
Poisson brackets.

Chapter 6 : Sections 6.1, 6.2 and 6.3 (omit sections 6.4, 6.5 and 6.6)
Recommended Text

D. T. Greenwood, Classical Dynamics, Prentice Hall of India, New Delhi, 1985.
Reference Books

1. H. Goldstein, Classical Mechanics, (2nd Edition) Narosa Publishing House, New
Delhi.

2. N.C.Rane and P.S.C.Joag, Classical Mechanics, Tata McGraw Hill, 1991.



M.Sc. Mathematics : Syllabus (CBCS)

3. J.L.Synge and B.A.Griffth, Principles of Mechanics (3" Edition) McGraw Hill Book
Co., New York, 1970.
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ELECTIVE
PAPER-1

(to choose any 1 out of the given 4)

A. PROBABILITY THEORY

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 2.1t0 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-1II: 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 4.1to 4.7

11
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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 -
Lyapunov Theroem - Borel-Cantelli Lemma - Kolmogorov Inequality and Kolmogorov
Strong Law of large numbers.

Chapter 6 : Sections 6.1t0 6.4, 6.6 t0 6.9, 6.11 and 6.12.
(Omit Sections 6.5, 6.10,6.13 t0 6.15)

Recommended Text

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.Rohatgi An Introduction to Probability Theory and Mathematical
Statistics, Wiley Eastern Ltd., New Delhi, 1988(3rd Print).

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

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

12
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PAPER-1
B. MATHEMATICAL PROGRAMMING

Objectives : This course introduces advanced topics in Linear and non-linear
Programming

UNIT-I

INTEGER LINEAR PROGRAMMING : Types of Integer Linear Programming Problems -
Concept of Cutting Plane - Gomory’s All Integer Cutting Plane Method - Gomory’s
mixed Integer Cutting Plane method - Branch and Bound Method.

DYNAMIC PROGRAMMING: Characteristics of Dynamic Programming Problem -
Developing Optimal Decision Policy - Dynamic Programming Under Certainty - DP
approach to solve LPP.

Chapter-7: 7.1-7.6 and Chapter-20: 20.1-20.5

UNIT-II

CLASSICAL OPTIMIZATION METHODS : Unconstrained Optimization - Constrained
Multi-variable Optimization with Equality Constraints - Constrained Multi-variable
Optimization with inequality Constraints.

NON-LINEAR PROGRAMMING METHODS: Examples of NLPP - General NLPP -
Graphical solution - Quadratic Programming - Wolfe’s modified Simplex Methods.

Chapter-23: 23.1-23.4 and Chapter-24: 24.1-24.4

UNIT-1Il : THEORY OF SIMPLEX METHOD

Canonical and Standard form of LP - Slack and Surplus Variables - Reduction of any
Feasible solution to a Basic Feasible solution - Alternative Optimal solution -
Unbounded solution - Optimality conditions - Some complications and their
resolutions - Degeneracy and its resolution

Chapter-25: 25.1-25.4, 25.6-25.9

UNIT-IV

REVISED SIMPLEX METHOD : Standard forms for Revised simplex Method -
Computational procedure for Standard form | - comparison of simplex method and
Revised simplex Method.

BOUNDED VARIABLES LP PROBLEM: The simplex algorithm
Chapter-26: 26.1-26.4

13
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Chapter-28: 28.1, 28.2

UNIT-V

PARAMETRIC LINEAR PROGRAMMING : Variation in the coefficients ¢;  Variations in
the Right hand side, b; |

GOAL PROGRAMMING : Difference between LP and GP approach - Concept of Goal
Programming - Goal Programming Model formulation - Graphical Solution Method of
Goal Programming - Modified Simplex method of Goal Programming.

Chapter-29: 29.1-29.3.
Chapter-8: 8.1-8.4,8.6 and 8.7.

Recommended Text

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

Reference Books

1. Hamdy A. Taha, Operations Research, (seventh edition) Prentice - Hall of India
Private Limited, New Delhi, 1997.

2. F.S. Hillier & J.Lieberman Introduction to Operation Research (7" Edition) Tata-
McGraw Hill ompany, New Delhi, 2001.

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

4. S.S. Rao - Optimization Theory and Applications, Wiley Eastern Ltd. New Delhi. 1990

14
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PAPER-1
C. GRAPH THEORY

Objectives : To study and develop the concepts of graphs, subgraphs, trees,
connectivity, Euler tours, Hamilton cycles, matching, coloring of graphs, independent
sets, cliques, vertex coloring, and planar graphs

UNIT-I : GRAPHS, SUBGRAPHS AND TREES

Graphs and simple graphs - Graph Isomorphism - The Incidence and Adjacency
Matrices - Subgraphs - Vertex Degrees - Paths and Connection - Cycles - Trees - Cut
Edges and Bonds - Cut Vertices.

Chapter 1 (Section1.1-1.7); Chapter 2 (Section 2.1-2.3)

UNIT-II : CONNECTIVITY, EULER TOURS AND HAMILTON CYCLES
Connectivity - Blocks - Euler tours - Hamilton Cycles.

Chapter 3 (Section 3.1-3.2); Chapter 4 (Section 4.1- 4.2)

UNIT-1II : MATCHINGS, EDGE COLOURINGS

Matchings - Matchings and Coverings in Bipartite Graphs - Edge Chromatic Number -
Vizing’s Theorem.

Chapter 5 (Section 5.1-5.2); Chapter 6 (Section 6.1-6.2)
UNIT-IV : INDEPENDENT SETS AND CLIQUES, VERTEX COLOURINGS

Independent sets - Ramsey’s Theorem - Chromatic Number - Brooks’ Theorem -
Chromatic Polynomials.

Chapter 7 (Section 7.1-7.2); Chapter 8 (Section 8.1 - 8.2, 8.4)

UNIT-V: PLANAR GRAPHS
Plane and planar Graphs - Dual graphs - Euler’s Formula - The Five-Colour Theorem
and the Four-Colour Conjecture.

Chapter 9 (Section 9.1-9.3, 9.6)

15
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Recommended Text

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

Reference Books

1. J.Clark and D.A.Holton, A First look at Graph Theory, Allied Publishers, New Delhi,
1995.

2. R. Gould. Graph Theory, Benjamin/Cummings, Menlo Park, 1989.

3. A.Gibbons, Algorithmic Graph Theory, Cambridge University Press, Cambridge,
1989.

4. R.J.Wilson and J.J.Watkins, Graphs : An Introductory Approach, John Wiley and
Sons, New York, 1989.

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

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

16
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PAPER-1
D. RELIABILITY AND QUEUEING THEORY

Objectives : To study applications of Mathematics.

UNIT-1I: RELIABILITY DEFINITION AND FAILURE DATA ANALYSIS

Introduction - Definition of Probability — Failure Data — Mean Failure Rate - Mean
Time To Failure (MTTF) - Mean Time Between Failure (MTBF) — Graphical Plots.

Chapter-2: 2.1-2.2
Chapter-3: 3.2-3.6

UNIT-1I: FAILURE DATA ANALYSIS

Four important points — MTTF in terms of Failure density — Generalization — Reliability
in terms of Hazard rate and failure density — MTTF in integral form. Introduction -
Definition of Probability — Failure Data - Mean Failure Rate - Mean Time To Failure -
Mean Time Between Failure — Graphical Plots.

Chapter-3: 3.7-3.11

UNIT-1Il:  SYTEM RELIABILITY

Introduction — Series Configuration — Parallel Configuration — Mixed Configuration —
Application to specific hazard Models — An r out of n structure — Systems not
reducible to mixed configuration.

Chapter-6: 6.1-6.6 and 6.8

UNIT-IV: INTRODUCTION TO QUEUEING PROCESS

Measuring system performance — Some general results Simple data book keeping for
queues - Poisson process and the exponential distribution — Markovian Property of
the exponential distribution.

Chapter-1: 1.4-1.8

17
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UNIT-V: SIMPLE MARKOVIAN BIRTH-DEATH QUEUEING MODELS

Steady state solution for the M /| M [ 1 model — Methods of solving steady state
difference equations — Queues with parallel channels and truncation (M /M [ ¢/ K).

Recommended Text

1. Srinath. L. S., Reliability Engineering, East West Press, New Delhi. (for Units I , II
and III)

2. Donald Gross, Carl M. Harris, Fundamentals of Queueing Theory, Wiley India. (for
Units IV and V)

Reference Books

1. Cox. D. R. and H.D. Miller, Theory of Stochastic Processes, Methuen, London,
1965.

2. Cramer. H. and M. Leadbetter, Stationary and Related Stochastic Processes,
Wiley, New York, 1966.

3. Karlin. S and H. Taylor, A First Course in Stochastic Processes, 2" edition,
Academic Press, New York, 1975.

18
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SEMESTER I
PAPER-5

ALGEBRAIII

Objectives : To study field extension, roots of polynomials, Galois Theory, finite
fields, division rings, solvability by radicals and to develop computational skill in
abstract algebra.

UNIT-I
Extension fields - Transcendence of e.

Chapter 5: Section 5.1and 5.2

UNIT-II

Roots or Polynomials.- More about roots
Chapter 5: Sections 5.3 and 5.5

UNIT-11I

Elements of Galois theory.

Chapter 5 : Section 5.6
UNIT-IV

Finite fields - Wedderburn's theorem on finite division rings.
Chapter 7: Sections 7.1and 7.2 (Only Theorem 7.2.1)
UNIT-V

Solvability by radicals - A theorem of Frobenius - Integral Quaternions and the Four -
Square theorem.

Chapter 5: Section 5.7 (omit Lemma 5.7.1, Lemma 5.7.2 and Theorem 5.7.1)
Chapter 7 : Sections 7.3 and 7.4

Recommended Text

I.N. Herstein. Topics in Algebra (Il Edition) Wiley Eastern Limited, New Delhi, 1975.

19
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Reference Books

1.

2.

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

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

I.S.Luther and 1.B.S.Passi, Algebra, Vol. | - Groups (1996); Vol. Il Rings, Narosa
Publishing House , New Delhi, 1999

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

. N.Jacobson, Basic Algebra, Vol. | & Il Hindustan Publishing Company, New Delhi.

20
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PAPER-6
REAL ANALYSIS I

Objectives : To introduce measure on the real line, Lebesgue measurability and
integrability, Fourier Series and Integrals, in-depth study in multivariable calculus.

UNIT - 1: FOURIER SERIES AND FOURIER INTEGRALS

Introduction - Orthogonal system of functions - The theorem on best approximation -
The Fourier series of a function relative to an orthonormal system - Properties of
Fourier Coefficients - The Riesz-Fischer Thorem - The convergence and representation
problems in trigonometric series - The Riemann - Lebesgue Lemma - The Dirichlet
Integrals - An integral representation for the partial sums of Fourier series -
Riemann's localization theorem - Sufficient conditions for convergence of a Fourier
series at a particular point - Cesaro summability of Fourier series- Consequences of
Fejes's theorem - The Weierstrass approximation theorem

Chapter 11: Sections 11.1 to 11.15 (Apostol)
UNIT - Il : MULTIVARIABLE DIFFERENTIAL CALCULUS

Introduction - The Directional derivative - Directional derivative and continuity - The
total derivative - The total derivative expressed in terms of partial derivatives - The
matrix of linear function - The Jacobian matrix - The chain rule - Matrix form of chain
rule - The mean - value theorem for differentiable functions - A sufficient condition
for differentiability - A sufficient condition for equality of mixed partial derivatives -
Taylor's theorem for functions of R" to R’

Chapter 12 : Section 12.1 to 12.14 (Apostol)
UNIT - 11l : IMPLICIT FUNCTIONS AND EXTREMUM PROBLEMS

Functions with non-zero Jacobian determinants - The inverse function theorem -The
Implicit function theorem - Extrema of real valued functions of severable variables -
Extremum problems with side conditions.

Chapter 13 : Sections 13.1 to 13.7 (Apostol)
UNIT -1V THE LEBESGUE INTEGRAL
Length of open sets and closed sets - Inner and outer measure : Measurable sets -

Properties of measurable sets - Measurable functions - Definition and existence

21
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of the Lebesgue integral for bounded function.
Chapter 11: Section 11.1 to 11.5 [R. R. Goldberg]

UNIT-IV THE LEBESGUE INTEGRAL (Contd...)

Properties of the Lebesgue integral for bounded measurable functions - The
Lebesque integral for unbounded functions - Some fundamental theorems - The
metric space L* [a, b] - Theintegral on (- «, o ) and int plane.

Chapter 11: Section 11.6 to 11.10 [R. R. Goldberg]

Recommended Texts

1.

Tom M. Apostol : Mathematical Analysis, 2" Edition, Addison-Wesley Publishing
Company Inc. New York, 1974. (for Units I, Il and 111)

Richard R. Goldberg, Methods f Real Analysis, Oxford & IBH Publishing, New
Delhi, 1975. (for Unit IV and V)

Reference Books

1.

2.

3.

Burkill,J.C. The Lebesgue Integral, Cambridge University Press, 1951.
Munroe,M.E. Measure and Integration. Addison-Wesley, Mass.1971.
Roydon,H.L.Real Analysis, Macmillan Pub. Company, New York, 1988.

Rudin, W. Principles of Mathematical Analysis, McGraw Hill Company, New
York,1979.

Malik,S.C. and Savita Arora. Mathematical Analysis, Wiley Eastern Limited. New
Delhi, 1991.

Sanjay Arora and Bansi Lal, Introduction to Real Analysis, Satya Prakashan, New
Delhi, 1991

22
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PAPER-7

PARTIAL DIFFERENTIAL EQUATIONS

Objectives : The aim of the course is to introduce to the students the various types
of partial differential equations and how to solve these equations.

UNIT -1: PARTIAL DIFFERENTIAL EQUATIONS OF FIRST ORDER

Formation and solution of PDE- Integral surfaces - Cauchy Problem order equation -
Orthogonal surfaces - First order non-linear - Characteristics - Compatible system -
Charpits method.

Chapter 0: 0.4 to 0.11 (omit 0.1, 0.2, 0.3 and 0.11.1)

UNIT - Il : FUNDAMENTALS

Intrduction-Classification of Second order PDE-Canonical forms-Adjoint operators-Riemans
method.

Introduction - Classification of Second Order PDE - Canonical forms - Adjoint
Operators _ Riemann’s method.

Chapter1: 1.1to 1.5

UNIT - 11l : ELLIPTIC DIFFERENTIAL EQUATIONS

Derivation of Laplace and Poisson equation - BVP - Separation of Variables - Dirichlet’s
Problem and Newmann Problem for a rectangle - Solution of Laplace equation in
Cylindrical and spherical coordinates - Examples.

Chapter2: 2.1, 22,2.5t02.7,2.10 to 2.13 (omit 2.3, 2.4, 2.8 and 2.9)

UNIT - IV: PARABOLIC DIFFERENTIAL EQUATIONS

Formation and solution of Diffusion equation - Dirac-Delta function - Separation of
variables method - Solution of Diffusion Equation in Cylindrical and spherical
coordinates - Examples.

Chapter 3: 3.1to 3.7 and 3.9 (omit 3.8)
UNIT -V : HYPERBOLIC DIFFERENTIAL EQUATIONS

Formation and solution of one-dimensional wave equation - canocical reduction - IVP-
d’Alembert’s solution - IVP and BVP for two-dimensional wave equation - Periodic
solution of one-dimensional wave equation in cylindrical and spherical coordinate
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systems - Uniqueness of the solution for the wave equation - Duhamel’s Principle -
Examples.

Chapter 4: 4.1to 4.12 (omit 4.5, 4.6 & 4.10)

Recommended Text

K. Sankar Rao, Introduction to Partial Differential Equations, 2" Edition, Prentice Hall
of India, New Delhi. 2005

Reference Books

1. R.C.McOwen, Partial Differential Equations, 2" Edn. Pearson Eduction, New Delhi,
2005.

2. L.N.Sneddon, Elements of Partial Differential Equations, McGraw Hill, New Delhi,
1983.

3. R. Dennemeyer, Introduction to Partial Differential Equations and Boundary Value
Problems, McGraw Hill, New York, 1968.

4. M.D.Raisinghania, Advanced Differential Equations, S.Chand & Company Ltd., New
Delhi, 2001.
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PAPER-8

CALCULUS OF VARIATIONS AND INTEGRAL EQUATIONS

Objectives : The aim of the course is to introduce to the students the concept of
calculus of variation and its applications and second to introduce various types of
integral equations and how to solve these equations.

UNIT-1: VARIATIONAL PROBLEMS WITH MOVING BUNDARIES

The concept of Variation and its properties — Euler’s equation — Variational problems
for functional — Functionals dependent on higher order derivatives — Functions of
several independent variables — Some applications to problems of mechanics.

Chapter1: 1.1to 1.7
UNIT - 11 : VARIATIONAL PROBLEMS WITH MOVING BOUNDARIES

Movable boundary for a functional dependent on two functions — One sided
variations — Reflection and Refraction of extremals — Diffraction of light rays.

Chapter 2: 2.1to0 2.5
UNIT - 1Il INTEGRAL EQUATIONS

Introduction — Definition — Regularity conditions — Special kinds of Kernals — Eigen
values and eigen functions - Convolution integral — Reduction to a system of
algebraic equations - Examples - Fredholm alternative - Examples - An
approximation method.

Chapter1: 1.1to 1.5
Chapter 2: 2.1to 2.5

UNIT - IV METHOD OF SUCCESSIVE APPROXIMATIONS AND FREDHOLM THEORY

Method of successive approximations - Iterative scheme — Examples - Volterra
integral equations — Examples — Some results about the resolvent kernel — The
method of solution of Fredholm equation — Fredholm first theorem — Examples.

Chapter 3: 3.1t0 3.5
Chapter 4: 4.1t0 4.3
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UNIT -V APPLICATIONS TO ORDINARY DIFFERENTIAL EQUATIONS

Initial value problems — Boundary value problems - Examples - Singular integral
equations — The Abel integral equations - Examples.

Chapter5: 5.1t05.3
Chapter 8: 8.1to0 8.2

Recommended Text

1. A. S. Gupta, Calculus of Variations with Applications, PHI, New Delhi, 2005. (for
Units I and I1)

2. Ram P. Kanwal, Linear Integral Equations, Theory and Techniques, Academic Press,
New York, 1971. (for Units Ill, IV and V)

Reference Books

1. M. D. Raisinghania, Integral Equations and Boundary Value Problems, S. Chand &
Co., New Delhi, 2007.

2. Sudir K. Pundir and Rimple Pundir, Integral Equations and Boundary Value
Problems, Pragati Prakasam, Meerut. 2005.
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ELECTIVE
PAPER-2
(to choose any 1 out of the given 4)

A. PROGRAMMING IN C++ WITH PRACTICALS

(Theory 60 marks + Practical 40 Marks)

(Theory: Int.15 + Univ. Exam. 45) (Practical: Int.10 + Univ. Exam. 30)

Objectives : This courses introduces a higher level language C++ and numerical
methods for hands-on experience on computers. Stress is also given on the error
analysis.

UNIT -1
Principles of OOP - Beginning with C++ - Tokens, Expressions and Control
Structures.

Chapters: 1to 3

UNIT-1I
Functions in C++ - Classes and Objects.

Chapters: 4 ands

UNIT -1l
Constructors and destructors - Operator Overloading and Type Conversions.

Chapters : 6and 7

UNIT - IV
Inheritance : Extending Classes - Pointers, Virtual Functions and Polymorphism.

Chapters : 8and 9

UNIT -V
Managing Console 1/O Operations - Working with Files.

Chapters : 10 and 11
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Recommended Text

E. Balagurusamy, Object Oriented Programming with C++, Tata McGraw Hill, New
Delhi, 1999.

Reference Books

D. Ravichandran, Programming with C++, Tata McGraw Hill, New Delhi, 1996
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10.

11.
12.
13.
14.

COMPUTER LABORATORY PRACTICE EXERCISES

COMPUTER LANGUAGE EXERCISES FOR PROGRAMMING IN C++

Write a class to represent a vector (a series of float values). Include member
functions to perform the following tasks: To create the vector, To modify the
value of a given element, To multiply by a scalar value, To display the vector in the
form (10, 20, 30,... ). Write a program to test your class.

Create a class FLOAT that contains one float data member. Overload all the four
arithmetic operators so that they operate on the objects of FLOAT.

. Write a program which shows the days from the start of year to date specified.

Hold the number of days for each month in an array. Allow the user to enter the
month and the day of the year. Then the program should display the total days till
the day.

. Write a program to include all possible binary operator overloading using friend

function.

. Write a program to read an array of integer numbers and sort it in descending

order. Use readdata, putdata, and arraymax as member functions in a class.

Write a program to read two character strings and use the overloaded ‘+’
operator to append the second string to the first.

Develop a program Railway Reservation System using Hybrid Inheritance and
Virtual Function.

Using overloaded constructor in a class write a program to add two complex
numbers.

Create a class MAT of size(m,n). Define all possible matrix operations for MAT
type objects.

Write a program that determines whether a given number is a prime number or
not and then prints the result using polymorphism.

Write a program to illustrate the dynamic initialization of constructors.
Write a program to illustrate the use of pointers to objects.
Write a program to illustrate how to construct a matrix of sizemxn.

Write a program to arrange the given data in ascending / descending order using
various sorting algorithms
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15. Write a program to find the biggest /smallest number in the given data using
various search algorithms
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PAPER -2

B. ALGEBRAIC NUMBER THEORY

Objectives : The course aims to provide a study on modules over rings, finite fields,
algebraic extensions, number fields and cyclotomic fields, Noetherian rings and
modules and Dedekind rings.

UNIT-I : ALGEBRAIC BACKGROUND

Rings and Fields- Factorization of Polynomials - Field Extensions - Symmetric
Polynomials - Modules - Free Abelian Groups.

Chapter 1: Sec. 1.1t0 1.6
UNIT-1I : ALGEBRAIC NUMBERS

Algebraic numbers - Conjugates and Discriminants - Algebraic Integers - Integral
Bases - Norms and Traces - Rings of Integers.

Chapters 2: Sec. 2.1t0 2.6

UNIT-11l : QUADRATIC AND CYCLOTOMIC FIELDS
Quadratic fields and cyclotomatic fields : Factorization into Irreducibles : Trivial

factorization - Factroization into irreducibles - Examples of non-unique factorization
into irreducibles.

Chapter 3: Sec. 3.1and 3.2 ; Chapter 4: Sec. 4.2 to 4.4

UNIT-IV

Prime Factroization - Euclidean Domains - Euclidean Quadratic fields - Consequences
of unique factorization - The Ramanujan -Nagell Theorem.

Chapter 4: Sec. 4.5 to 4.9

UNIT-V : IDEALS
Prime Factorization of Ideals - The norms of an Ideal - Non-unique Factorization in
Cyclotomic Fields..

Chapter 5: Sec. 5.2t0 5.4
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Recommended Text

. Steward and D.Tall. Algebraic Number Theory and Fermat’s Last Theorem (3"
Edition) A.K.Peters Ltd., Natrick, Mass. 2002.

Reference Books
1. Z.l.Bosevic and |.R.Safarevic, Number Theory, Academic Press, New York, 1966.

2. J.W.S.Cassels and A.Frohlich, Algebraic Number Theory, Academic Press, New
York, 1967.

3. P.Ribenboim, Algebraic Numbers, Wiley, New York, 1972.
4. P.Samuel, Algebraic Theory of Numbers, Houghton Mifflin Company, Boston, 1970.
5. A.Weil. Basic Number Theory, Springer, New York, 1967.
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PAPER -2

C. OPERATIONS RESEARCH

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-11:11.1-11.8

UNIT-Il : PROJECT MANAGEMENT : PERT AND CPM

Basic Differences between PERT and CPM - Ste