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Syllabus for I - MSc(Mathematics )

Paper | : Algebra

I.GROUP THEORY
Homomorphisms, Automorphisms, Cayleys theorem, Permutation groups, Another
counting principle. Sylow’s theorem, Direct products, Finite abelian groups.

(3 Questions to be set).
Il. RING THEORY

Rings, Some special classes of rings, Homomorphisms, Ideals and quotients of an
integral domain, Euclidean rings. The field of quotients of an integral domain,
Euclidean rings, a particular Euclidean ring, polynomial rings, polynomial over the
rational field, polynomial rings over the commutative rings.
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1 .Topics in Algebra by I.N. Horstein (2nd Edition), Vikas Publishing House Pvt.Ltd.

2. Lectures in Abstract Algebra by Nathan Jacobson, D. Van Nostrand Company,Inc.
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syllabus for 1 - M.Sc(Mathematics)
Paper — 11 : Analysis

I. Finite, countable and uncountable sets - Metric spaces - Compact sets -Perfect sets
Connected sets. ( 2 questions to be set)

1. Sequences in metric spaces Subsequences - Cauchy sequences - Upper and lower
limits - Some special sequences. Absolute convergence - Addition and multiplication
of series Rearrangements. (1 question to be set).

I11. Continuity - Limits of functions Continuous functions Continuity and compactness
Continuity and connectedness Discontinuities Monotornic functions Infinite and limits
at infinity. (1 question to be set).

IV. Riemann Stieltjes integral Definition and existences of integral - Properties of integral
- Intergation and differentiation. (2 questions to be set).

V. Sequences and series of functions Uniform convergence - Uniform convergence and

continuity - Uniform convergence and integration - Uniform convergence and
differentiation - Equicontinuous family of functions - Weierstrass approximation
theorem. (2 questions to be set).
The Lebeggue theory - Set functions A construction of the Lebessque measure -
measure spaces -Measurable functions - Simple function - Integration - Comparison
with Riemann integral - Integration of complex function - Functions of class L2. (2
questions to be set).

Text Books:

Walter Rudin: Principle of Mathematical Analysis (Third Edition) Mc. Graw Hill

International Edition.
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Keywords
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Introduction

Definition, Application and Assumptions
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8.2.2 Application areas
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Introduction
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Syllabus for | - MSc (Mathematics)
Paper V : OPERATION RESEARCH

UniT-1

Linear Programming problem Mathematical formulation, assumptions in linear
programming, graphical method of solution, simplex method, Big-M method and Two
phase method, Dual simplex method.

Unit-2
Integer Programming Introduction, Gomory’s cutting plane method, Fractional cut
method-Mixed integer and branch and bound techniques.
Transportation Problem-General transportation problem, Finding an initial basic
feasible solution, Loops in transportation tables, Degeneracy, Optimality method-MODI
method.
Assignment Problem- Hungarian Method, Traveling salesman problem.

Unit-3
Game theory Introduction, two-person zero-sum games, some basic terms, the
maxmini-minimax principle, games without saddle points-Mixed Strategies, graphic
solution of 2 * n and m*2 games, dominance property.
Simulation Introduction, Definition of Monte-Carlo Simulation.

Unit-4
Dynamic Programming Introduction, The Recursive equation approach, Algorithm,
Solution of a L.P.P by Dynamic Programming.
Sequencing Models-Processing n jobs through 2 machines, n jobs through 3 machines,
two jobs through m machines.

Networking Analysis CPM & PERT — Network minimization, shortest route problem,
maximal-flow problem, Project scheduling, critical path calculations, PERT calculation.
Unit-5
Queuing Theory Introduction, Queuing system, Elements of Queuing system,
Characteristics of Queuing system, Classification of Queuing Models, Poisson Queuing
systems-Model I (M/M/1): (o :FIFO)-Characteristics of Model | and waiting time
characteristics. Characteristics of (M/M/1):(N/FIFO), (M/M/C):(« /FIFIO), (M/M/

C):(N/FIFO)-all without derivation

Suggested Readings:

1. Operation Research by Kanti Swarup, P.KGuptha, Man Mohan 11" edition
Sultan Chand & Sons Publication.

Operation Research , Jaico Publishing House

Operation Research-An introduction by Hamdy ATaha. Prentice Hall.
Introduction To Management Science, Anderson, Thomson Learning, 11Edn.
Operation Research Applications and Algorithms, Winston, Thomson Learning,
4Edn.

6. Introduction to Operation Research by Hiller/Lieberman. McGraw Hill.
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CONTENTS

Page No.

Unit - | 1 - 28
Topological spaces

Elementary Concepts

Open bases and open sub-bases

Weak topologies

The function algebras (X, R) and (X, C)

Exercise

Unit - 11 29 -76
Compactness

Product of spaces

Technoff’s theorem and locally compact spaces

Compactness of matric spaces

Ascolis theorem

Exercise

Unit - 111 77 - 132
Separation
T-Spaces and Hausdorff spaces

Completely regular and normal spaces

Urysohn’s Lemma and Tietz extension theorem
The Urysohn’s embedding theorem

Connectedness

Connected spaces

Components 0s a space

Exercise



Unit - IV 133 - 184
4.1 Banach spaces
4.2 Definition of Banach spaces
4.3  Continuous linear transformation
4.4  The Hahn-Banach Theorem
4.5 The natural imbedding of N inN™
4.6 The open mapping Theorem
4.7 The conjugate of an operator
4.8 Exercise
Unit - V 185 - 216
5.1 Hilbert spaces
5.2 Definitionand example
5.3 Orthogonal complements
5.4 Orthonormal set
5.5 The conjugate space H"
5.6 The Adjoint of an operator
5.7 Self-Adjoint Operators
5.8 Normal and Unitary Operators
5.9 Projections

5.10 Exercise



| M.Sc(Mathematics)

Topology and Functional Analysis

Unit-1

Topological Space definition of a Topological space, Elementrary Concepts, open
bases and open sub-bases, weak topologies. The function algebras (X,R) and (X,C)
(1 Question).

Unit - 2

Compactness, product of spaces, Technoff’s theorem and locally compact spaces,
compactness for the matric spcases, Ascolis theorem. (2 questions).

Unit - 3

Seperation, T-spaces and Hausdorff spaces completely regular and normal spaces,
Urysohn’s Lemma and Tietz extension theorem. The Urysohn’s embedding theorem.
Connectedness, connected spaces, components of a space. (2 questions)

Unit - 4

Banach Spaces, definition of Banach spaces, continuouas linear trasformation, The
Hahn —Banach theorem, the natural imbedding of N in N**, the open maping theorem,
the conjugate of an operator. (2 questions)

Unit-5

Hilbert spaces, defintion and example, orthogonal complements, orthonrmal set, the
conjugate space H*, the adjoint of an operator, self-adjoint operators, normal and
unitary operators, projections. (3 questions)

Books recommended:

1. Topology and Modern Analysis by G.F.Simmons, Mc.Graw Hill Chapters
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| - M.Sc(Mathematics)

Discrete Mathematics

UNIT-I

Mathematical Logic: Statements and notation, connectives, Normal Forms, Disjunctive
Normal Forms [DNF], Conjunctive Normal Forms (CNF), Principal DNF, Principal CNF.

Set Theory : Basic Concepts of Set Theory, Relations and Ordering, Functions and
Recursion.

UNIT-11

Lattices, Boolean Algebra, Representation and minimization of Boolean functions. Semi-
groups, Product and Quotients of Semi-group, Groups, Product and Quotients of Groups,
Coding of Binary Information and Error Detection, Decoding and Error Correction.

UNIT-111

Combinatorics: Basics, Permutations and Combinations with repetitions and Constrained
Repetitions, Binomial and Multinomial Theorems, Principle of Inclusion and Exclusion.

UNIT-1V

Graph Theory -1 : Basic Concepts, Isomorphism, sub - graphs, trees and their Properties.,
Spanning Tree, Directed Trees, Binary Trees.

UNIT-V

Graph Theory - 11 : Planar Graphs, Eule Formula, Multi-graphs and Euler Circuit
Hamiltonian Circuit; Chromatic Numbers, Four Colour Problem.

Books recommended:

1. Jr. P.Trembley and R. Manohar, “Discrete Mathematical structures with
applications to computer science”, Mc Graw Hill 1987.

2. S M Naidu & R Madan Mohan, “Discrete Mathematics for Computer Scientists”
StudentsHelpline Publishing House 2007.

3. Bernard Kolman, Nadeem Ur Rehaman “Discrete Mathematical Structures”
Pearson Education, 2005.

4. J.L.Moth, Abraham Kandel, and T.P.Parker, “Discrete Mathematics for
Computer Scientists and Mathematicians”, PHI, 1976.
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1.2.2.2 Instructions
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1.3.1.1 Implementation
1.3.2Example
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I - M.Sc(Mathematics)

Computer Algorithm and Problem Solving

Unit-1

Introduction to Algorithms: Algorithms representations through Flowcharts,
Mathematical Flowcharts, finding highestand lowest of given quantities, finding sum of
100 odd numbers, commerce related flowcharts like laying customs duty, finding Gross
Sales and discount, Calculations for salary of employees.

Unit2

Array Algorithms: Concept of Array, Flowcharts and their’ Algorithms for
manipulation of arrays to transfer contents of one memory array to another, assigning
Constant value to the contents of an array, addition, subtraction, multiplication of arrays,
sorting and’ printing techniques through Algorithm.

Unit3

Decision Tables: Introduction to Decision making. Structure of Decision Tables
Algorithms for selection criteria’s - Drafting entries in the decision tables for the same.

Unit4

Introduction to Problem Solving: Components of Program, Constants, Variables,
Input and Output in Progress, Operators, Decision Making, Iteration, the concept of

Loop.
Unit5

Arrays Revisited: Types of Arrays, Subroutine calls, top-down design, subroutines
and structured problem solving.

Books Recommended:

1. Solving it by Computers - R.G. Dromey

2. LetusC: Yashwant Kanetkar

3. Howto Solve it by Computer — S M Naidu
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Unit - | 1 - 50
1.0 Aimsand Objectives
1.1 Introduction
1.2 Sample Space and Events
1.3 Probability
1.4 The axioms of probability and some elementary theorems
1.5 Conditional Probability
1.6 Bayes Theorem
1.7  Exercise
Unit - 11 51 -104
2.0 Aims and Objectives
2.1 Introduction
2.2 Discrete and continuous random variables - distribution - distribution function
2.3 Binomial Distribution
2.4 Possion Distribution
2.5 Normal Distribution
2.6 Exercise
Unit - 111 105 - 150
3.0 Aimsand Obijectives
3.1 Introduction
3.2 Population and Samples, Sampling distribution of mean (known and unknown)
proportions and Sampling distributions of sums and differences
3.3 Estimation - Point estimation - interval estimation - Bayesian estimation

34

Exercise



Unit - IV 151 - 202

4.0 Aimsand Objectives

4.1 Introduction

4.2  Test of Hypothesis - Means and Proportions - Hypothesis concerning one
or two means - Type | and Type Il errors - One tail and two tailed tests

4.3  Test of significance - Student’s t-test, F-test, y? test. Estimation of
proportion - Estimation of Proportions

4.4  Exercise

Unit - V 203 - 252

5.0 Aimsand Objectives

5.1 Introduction

5.2 The method of least squaers - Inferences based on the least squares
estimations

5.3  Curvilinear regression - multiple regressions

5.4  Correlation for univariate and bivariate distributions.

5.5

Exercise



Il - M.Sc(Mathematics)

Probability and Statistics

UNIT |

Probability: Sample space and events — Probability — The axioms of probability - Some
elementary theorems - Conditional probability — Baye’s theorem.

UNIT 11

Random variables — Discrete and continuous — Distribution — Distribution function.
Distribution - Binomial, Poisson and normal distribution — related properties.

UNIT I

Sampling distribution: Populations and samples - Sampling distributions of mean (known
and unknown) proportions, sums and differences.

Estimation: Point estimation — interval estimation - Bayesian estimation.
UNIT IV

Test of Hypothesis — Means and proportions — Hypothesis concerning one and two
means — Type | and Type Il errors. One tail, two-tail tests. Tests of significance —

Student’s t-test, F-test, ;(2 test. Estimation of proportions.

UNIT V

Curve fitting: The method of least squares — Inferences based on the least squares
estimations - Curvilinear regression — multiple regressions — correlation for univariate
and bivariate distributions.

Books recommended:

1. Probability and statistics for engineers (Erwin Miller And John E.Freund),
R A Johnson And C.B.Gupta.. 7th edition, Pearson Education / PHI.

2. S M Naidu, “Probability and statistics for Computer Scientists”
StudentsHelpline Publishing House 2007.

3. Introduction to Probability and Statistics, 12th edition, W.Mendenhall,
R.J.Beaver and B.M.Beaver, Thomson. (Indian edition).

4. Probability and Statistics in Engineering, 4th Edition, William W.Hines,
Douglas C.Montgomery, David M.Goldsman, Connie M.Borror, Wiley
Student Edition.

5. Probability, Statistics and Queuing Theory, 2nd Edition, Trivedi, John Wiley
and Sons

6. Introduction to Probability and Statistics, J.S.Milton, Jesse C.Arnold, 4th
edition, TMH.



