BATCH | 2015

SEMESTER - | ALGEBRA -1 - PMT701
Objectives

To introduce the concepts and to develop workingwkadge on class equation, solvability of
groups, finite abelian groups, linear transformadiaeal quadratic forms

Unit-| [18 HRS] °
Another counting principle [Chapters: 2.5, 2.8, &atil]. Q
Chapter 2: Sections 2.11 [Omit Lemma 2.1,2.5] \

Unit-1I [18 HRS] 0
Sylow’s Theorem '\
Chapter 2:12

Unit-111 [

Direct Products, Finite Abelian groups, Modules. t

Chapters: 2.13, 2.14, 4.5

Unit-1V

Canonical Forms: Triangular forms, Nilpotent Trmaiatio@ﬁposition of V, Jordan
form

Chapter: 6.4, 6.5, 6.6 [18 IR

Unit-V

Rational Canonical Form, Trace and TranspG$eyg t%% 6.8,

Text Book @

1. I.N. Herstein. Topics iAlgebra [Il Edition] % Eastern Limited; New Delhi; 1%7

Reference Books \

1. MArtin, Algebra, Prentice Hall of India .

2. P.B.Bhattacharya, S.K.Jain, S agBadc Abstract Algebra [I1 Edition] Cambridge
University Press, 1997. [Indian Editic

3. 1.Sluther and 1.B.S.Passgilgebra, 1 -Groups[1996]; Vol. Il Rings, Narosa Pubiisg
House , New Delhi, 1999

4. D.S.Malik7 J.N. Mordeson and M.K.Serundamental of Abstract Aigebra, McGraw Hill
[International Editi

5. N.JacobsorBasic
Company, Ne

0‘9
o
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SEMESTER -1 REAL ANALYSIS - PMT702S

Unit-I : Functions Of Bounded Variation: Introduction - Properties of monotonic functiorisunctions

of bounded variation - Total variation - Additiveoperty of total variation - Total variation on jd,as a

function of x - Functions of bounded variation eegsed as the difference of two increasing functions
Continuous functions of bounded variati@hapter - 6: Sections 6.1 to 6.8 [18 HR % *
Unit-Il : The Riemann - Stieltjes Integral: Introduction - Notation - The definition of the’-@%

Stieltjes integral -Linear Properties - Integratmnparts- Change of variable in a Rie fij
integral - Reduction to a Riemann Integral - Eslsdmmation formula - Monot io% asing
integrators, Upper and lower integrals -Additive dinearity properties of e er integrals
Riemann's condition - Comparison theore@isapter - 7; Sections 7.1 to 7 [18 HRS]
Unit-lll: The Riemann-Stieltjes Integral: Integrators of bounded variation-Sufficient coratis for the
existence of Riemann-Stieltjes integrals-Necessanglitions for t‘e exis e of Riemann-Stieitjes
integrals- Mean value theorems for Riemann - $®lntegrals - Thetintegrals as a function of the

interval - Second fundamental theorem of integaiddus- ge of variable in a Riemann integral-
Second Mean Value Theorem for Riemann inte %7: 15t0 7.22 [18 HRS]

Unit -IV : Infinite Series : Infinite Series Ab Iut%%ional convergence - Dirichletst and
Abel's test - Rearrangement of series - Ri x on conditionally convergent series.

Double sequences - Double'series - Re for double series - A sufficient condition fo

equality of iterated series - Multiplication - Cesaro summability.
Chapter - 8 Sections 8.8, 8.15, 8.17, , 8.2211t08.26 [18 HRS]
Unit-V: Sequences of Fun%n t-wise convergence of sequences of functidbsamples of
sequences of real - va%:tions - Definitibnmform convergence - Uniform convergence and

continuity - The Ca ition for uniform comgence - Uniform convergence of infinite series of

functions -Unifor nvergence and Riemann - $¢iglintegration - Non-uniform Convergence and

Term-by-ter ion - Uniform convergence difterentiation - Sufficient condition for uniform
conv e series -Mean converge@bapter - 9 Sec 9.1 to 96, 9.8,99, 910,911, 91B3HRS]
Text%

%I\&Apostol: Mathematical Analysis, 2nd Edition, Addison-Wesley Publishing Compang. INew
1974.
%ference Books

1. Bartle, R.GReal Analysis, John Wiley and Sons Inc./1976.

2. Rudin,W, Principles of Mathematical Analysisd Edition. McGraw Hill Company, New York,
1976.
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SEMESTER — | ORDINARY DIFFERENTIAL EQUATIONS -PMT703

Unit-I:

Linear differential equations of higher order: Linear independence-Equations with co nt™
coefficients-Equations with variable coefficientsChapter-2[2.4,2.5,2.6]

Unit-Il: Linear differential equations of higher order: Wronskian- Method of

parameters- Method of Laplace Transforms. Chapter-2[2.7,2.8, @ HRS]
Unit-lll : System of Linear Differential Equations :System of first order equations-existence

and uniqueness theorem- Fundamental mat@hapter-4[4.2, 4.4,4. [18 HRS]
Unit-IV: System of Linear Differential Equations: Non-Homogeneous Linear Systems-
Linear systems with constant coefficientShapter-4[4.6, 4. [18 HRS]

Unit-V: Existence and Uniqueness of solutiond_ipschit condition and Gronwall inequality-
%&d. Chapter-5[5.2, 5.3,5.4,5.9]
[18 HRS]

Text Book
Contents and Treatment as in “Ordi ererEqUatlon” by S.G.Deo,
V.Lakshmikantham and V. Ra% Tata McGtdly Second Edition Publishing

company limited.

Successive approximations-Picard’s theorem-Fi

Books for Referen

1. Ordinary Differential Equation by D.Somasundara Narosa Publishing House
2. Advanced D Equations by M.D. Ragania , S.Chand & Company Ltd.
3. Acourse.i Q@r Differential EquationsByrai, D.P.Choudhury aand

H.IL.Fr g\ Narosa Publishing House, Neki[2002.

4. Di%/ Equations with applications andstdirical notes by George F.Simmons, Tata
Hill, New Delhi,1974.

C%amary Differential Equations by W.T.ReidJohn Wiley and Sons, New York, 1971.
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SEMESTER - | CLASSICAL MECHANICS - PMT704S
Objectives
To study mechanical systems under generalized swiedsystems, virtual work, energy and

momentum, to study mechanics developed by Newtangtange, Hamilton Jacobi and Theory
®

of Relativity due to Einstein. \
Unit-I: Mechanical Systems

The Mechanical system - Generalised coordinatesnstaints - Virtual w Qrgy and
Momentum

Chapter 1: Sections 1.1 to 1.5 S]

Unit-1l: Lagrange's Equations

Derivation of Lagrange's equations- Examples -graks of r‘otioQ
[18 HRS]

Chapter 2: Sections 21 to 23[Omit Section 24]

Un1t-11l; Hamilton's Equations

Hamilton's Principle - Hamilton's Equation - Ot 'g(al principle.
Chapter 4: Sections 4.1 to 43[Omit se\@ [18 HRS]

Unit-1V: Hamilton-Jacobi Theory

Hamilton Principle function - H to obi Eqoat— Separability
Chapter 5: Sections 51 to 5.3 [18 HRS]

Unit-V: Canonical Transwne[zﬁ

Differential forms an rating functions - Spédiransformations -Lagrange and Poisson
brackets.

Chapter 6: Sec%Q 6.2 and 63 [omit sectiofs4, 6.5 and 6.6] [18 HRS]

Text Book

1.D. e@o , Classical Dynamics, Prentice Halhdia, New Delhi, 1985.

ference Books
.Goldstein, Classical Mechanics, [2nd Editiordsa Publishing House; New Delhi.
.N.CRane and P.S.C.Joag, Classical Mechanics Ma®&aw Hill, 1991.
3. J.L.Synge and B.A.Griffth, Principies of Mechani[3rd Edition] McGraw Hill Book Co.,
New York, 1970.
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SEMESTER -1 MATHEMATICAL PROGRAMMING - EPMT705T

Unit-1: Integer Linear Programming:Types of Integer Linear Programming
Problems - Concept of Cutting Plane -Gomory's AN Integer Cutting Plane Method -
Gomory's mixed Integer Cutting Plane method - Branch and Bound Method. - Zero-
One Integer Programming.

Unit-1I: Classical Optimization Methods:Dynamic Programming: Charac & of
Dynamic Programming Problem -Developing Optimal Decision Policy N
Programming Under Certainty - DP approach to solve LPP. fb

Unit-III: Non-linear Programming Methods: Examples of NLPP - ral NLPP -
Graphical solution - Quadratic Programming - Wolfe's moc% lex Methods -

Beale's Method.
Unit-1V : Theory Of Simplex Method QJ

Canonical and Standard form of LP - Slack and Surplus Variables -Reduction of any
Feasible solution to a Basic Feasible solution - Q?twe Optimal solution -
Unbounded solution - Optimaiity conditions omplications and their

resolutions - Degeneracy and its resol%

Unit-V: Revised Simplex Method
Standard forms for Revised si le@hod - Computational procedure for
Standard form I - comparison of simplex method and Revised simplex Method.

Unit 1 - Chapte 7 - Sec: 7

Q A1 ';o 22.5

Text Book: \ CD
J.K.Sharma, Operatio@;c , Macmillan [India] New Delhi 2001
t

Unit 2 - Chapter 2

Unit 3 - chapter ¥ 2 4.1to 244

Unit 4- chapter 25 Sec: 25.1 to 25.8

Unit 5 - cﬁ?j Sec: 26.1to 26.4
oks:

Refere
1. H% A. Tana, Operations Research, [seventh edition] Prentice - Hall of India Private
Li@ited, New Delhi, 1997.
. Hillier & ].Lieberman Introduction to Operation Research [7% Edition] Tata- McGraw
Hill company, 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

@
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Unit-|
Extension fields (Finite extension, algebraic esten and algebraic number).
Chapter 5: Section 5.1 [18 HRS °

Unit-Il k
Roots of Polynomials (Reminder theorem, Factor iti@cand isomorphism @

between F[x] and F’[t]lChapter 5: Sections 5.3

(Ol
Unit-llI 6
More about roots-Elements of Galois theory, 6

Chapter 5: Section 5.5 and 5.6.[Omit theorem5.6.3] [18 HRS]

Unit-1V ( 0
Solvability by radicals - Wedderburn's theorenfiaite divisio s.

Section 5.7 [omit Lemma 5.7.1, Lemma 5.7.2 an @w\.?.l]
Chapter 7: Sections 7.2 [Only Theorem 7.2.1 [18 HRS]

Unit-v th
Integral Quaternions and the Four & edansion Algebra
)

[Lemma.Z.1, 7.4.2&7.4.5 only].

Chapter 7: Section 7.3 (omit theore
[18 HRS]
Text Book \ CD

I.N. Herstein. TopicsWra [Il Edition] Wilelgastern Limited, New Delhi, 1975.

Reference Books.
1. MArtin, AQ?, rentice Hall of India, 1991.

a, S.KJdain, and S.R.Nagpaul, BaAbstract Aigebra [11 Edition]

2. B.B
x e University Press, 1997. [Indian Edition]
3. LS

.Luther and LB.S.Passi, Aigebra, Vol. 1 -o@s [1996]; Vol. Il Rings,

\‘Harosa Publishing House , New Delhi, 1999
. D.S.Malik, J.N. Mordeson and M.K.Sen, Faméntal of Abstract

Aigebrar McGraw Hill [International Edition], Newofk. 1997.
5. N.Jacobson, Basic Algebra, Vol. 1 SE Il Histhn Publishing Company,New Delhi.
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SEMESTER - I MEASURE THEORY - PMT807
Objective.
1.To generalize the concept of integration usingsnees.
2.To develop the concept of analysis in abstracasons.
Unit 1-Lebesgue Measure % N
Outer measure —Definition &properties —Lebesgue smeameasurable s ts-;@%s—non-
measurable-set-measurable functions-Little wodu'ed principle.

(chapter 3 sec.1-6) &b HRS]

Unit 2-Lebesgue Integral
Lebesgue Integral of simple function bounded medsarfunction n negative function-
Fatou’'s lemma-monotone convergence therorem-G{n ue integral —Lebesgue

convergence in measure.

(chapter 4 sec 1-5) Q \ [18 HRS]

Unit 3-Differentiation and Integration

Differetiation of monotone functions Vit

variation Differentiation of an inte\ psolutntinuity —convex functions-Jensen’s
inequality. 6
(chapter 5 sec 1-5) [18 HRS]

Unit 4-General measure'an gration
Measure spaces —Wb functions —Integraigme8 measure —Hahn decomposition

theorem.
(chapter 11 se [18 HRS]

@ al of derivative-Functions of bounded

Unit 5-Meas outer measure
Oute @e easurability —extension theoremymtocheasures Fubini’s theorem-Tonnelli’s
theore&
%@r 12 sec 1,2 and 4) [18 HRS]
c‘?x Book
. Real Analysis —H.L.Royden —Prentice Hall of m@001 edition.

Reference Books
1. De Barra.G.Measure and Integration —Wiley Easténited 1991 edition

2.Walter Rudin-Real and Complex analysis
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SEMESTER - Il NUMERICAL ANALYSIS -PMT808S
Objectives
This courses introduces a numerical methodsdadi-on experience on computers.
Unit —I
Nonlinear equation: Fixed —point iteration method and its convergemisection met){Q‘

regular — Falsi method — secant method — conveegehsecant/Regular-Falsi e@
Newton- Raphson method and its convergence- coameegwhen roots are r & ;

Unit-II &b
Numerical differentiation: Differentiation by Newton’'s FD formula% riau

Numerical integration: Methodology for numerical integration Q

rule — Simpson’s rule — Weddle rule. ‘
Unit-111:

Splines and their applicationsA piece — wise ponn@&pline approximationnigueness

of cubic spline — construction of cubic spline.
Unit-1V :

Minimal property of splines —Applicatio iffargal equation — Cubic spline parametric
form — Chebyshev approximati yip es obtesquares .

Unit-V :

Partial differential equation:

lde — Trapezoidal

Some standard form undary conditions — Fufifference approximations for derivatives —

Methods for solvin lic equation — Explicetmod — fully implicit scheme — Crank —

Nicolson’s (C-h@ — derivative boundary.

TEXT Boo>€21
Ele t erical Analysis by Radhey S. Gupta
Macﬁr%

India Ltd.

EFERENCE BOOK:
cj 1.Elementary Numerical Analysis by Samuel D. Camtd Carl de Boor, McGraw
Hill.1981
2.Introductory Methods of Numerical Methods bySSSastry, Prentice — Hall India ,
1994.
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SEMESTER — Il FLUID DYNAMICS - PMT809T

UNIT —I KINEMATICS OF FLUIDS IN MOTION: Real fluids and Ideal fluids- Velocity of
a fluid at a point, Stream lines, path lines, syeand unsteady flows- Velocity potential — The
vorticity vector — Local and particle rates of cgas — Equations of continuity- Worked
examples- Acceleration of a fluid — Conditions aigad boundary. Chapter 2. Sectio 1 to
2.10

UNIT — II: EQUATIONS OF MOTION OF A FLUID: Pressure at a point a@ at rest —
inviscid immiscible

Pressure at a point in a moving fluid — Conditi@tsa boundary of t
fluids — Euler’s equation of motion — Discussiortloé case of steady m r conservative
body forces. Chapter 3 Sectiong@.3.7 't

UNIT -Ill SOME THREE DIMENSIONAL FLOWS: Introduc ources, Sinks, and
doublets rigid infinite plane — Axis symmetric flew <

Chapter 4 Sections 4.1, 4.2, 4.3,

UNIT — IV: SOME TWO DIMENSIONAL FLOWS; Ng of two dimensional flow — Use
of Cyclindrical polar coordinate — The stre imet — The complex potential for two

dimensional, irrotational incompressib ﬂ% velocity potentials for standard two
dimensional flows- Some worked e wo dinera Image systems- The Milne
Thompson circle Theorem. ctions 5.1t0 5.8

UNIT — V : VISCOUS FLOWS: Str components in a real fluid — Relations betwe
Cartesian components of stress ranslationalomatif fluid elements- The rate of strain
quadric and principal sﬁes%some further ptogseof the rate of strain quadric — Stress
analysis in fluid motion- Relation between stresd eate of strain — The coefficient of viscosity
and Laminar flow — vier — Stokes equatidnsation of a Viscous fluid.

Chapter 8 Section@& .9
Recommen%Q’y
F. C}xlt@ Book of Fluid dynamics, CBS puahbtions. Delhi, 1985.

Reference Books

%‘R.W.Fox and A.T.McDonald. Introduction to Fluid Btenics, Wiley, 1985.
. E.Krause, Fluid Mechanics with problems and sohgjd&pringer, 2005.
3. B.S.Massey, J.W.Smith and A.J.W.Smith, MechanicBloids, Taylor and Francis, New
York, 2005.
4. P.Orlandi, Fluid Flow Phenomena, Kluwer, New Yd&R02

5. T. Petrila, Basics of Fluid Mechanics and Introdutto Computational Fluid Dynamics,
Springer, Berlin , 2004.
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SEMESTER - Il OPERATION RESEARCH - EPMT810T

UNIT-I: PROJECT MANAGEMENT : PERT AND CPM

Basic Difference 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 - Updatin @ ®
Project — Resource Allocation. (
UNIT - II : DETERMINISTIC INVENTORY CONTROL MODELS

Meaning of inventory Control - Functional Classification - Advantage

Inventory - Features of Inventory System - Inventory Model buildi

Deterministic Inventory Model with no Shortage - Deterministic I W1th
Shortages.

UNIT-III: QUEUES THEORY

Essential Features of Queueing System - Operating Ch f Queueing
System - Probabilistic Distribution in Queueing Systems - ification of Queueing
Models - Solution of Queuing Models - Probability Dlsgﬂon of Arrivals and

Departures

UNIT-IV: REPLACEMENT AND MAINTANA %&E}.S

Failure Mechanism of Items — Replaceme Deteriorates with Time -
Replacement of Items that fail comp t eplacement Problems.

UNIT- V: SIMULATION

Introduction - Steps of Simulation ss - Advantages and Disadvantages of
Simulation - Monte Carlo Simulation - Random Number Generation - Simulation
Inventory Problems - (ge ing Problems - PERT Problems.

TEXT BOOK: JK. Sharm tions Research, MacMillan India, New Delhi, 2001.
Unit 1- Chapter 13 :'Sec.:13.1 to 13.9

Unit 2 - Chapter 1 14.1to 14.8
Unit 3 -.Chapter.16: Sec. 16.1 to 16.7
Unit 4 - Chapter17; Sec. 17.1 to 17.5

Unit 5 - Chapter 19: 19.1to 19.11, 19.13

REF : DOKS
1. Kanti rup, P.K. Gupta, Man Mohan - Operations Research, Sultan Chand &
ons

S ew Delhi.
F.S. Hillier and ].Lieberman - Introduction to Operations Research [8™ Edition],
% ta McGraw Hill Publishing Company, New Delhi,2006.
Beightler. C, D.Phillips, B. Wilde, Foundations of Optimization [2nd Edition]
Prentice Hall Pvt Ltd., New York, 1979.
Gross, D and C.M.Harris, Fundamentals of Qeueing Theory, [3rd Edition], Wiley and

Sons, New York, 1998.



