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o year
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rts 1n a semester candidate s to obtain 12 credits
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t out of the speci izationrs offl by the Dr:partment asCentric-Elective
shall be obtained
th.e Department o

by a candid e from the Electives
than his/

ner:
lits within his/her own

r own. The candidate
the Generric or Open

t e\rery year for

x:J

. il'.llrigt

)1

ourtgoing (4th semester).



qEME$1[ER_Iy

Course N
Durat.ion

Intr:odructi
first orde
method f
and Ja.co
initial-valu
of chara

Origin of
equations
partial difl,
equzrtions,

method for

Derivation
and Neu
variables
system,
theory.

Derivalion
equation,
funct.ions,

rcR
nation: 2:3O Hrs.

ON

Max. Marks:
nal Exam:

MM
Exa 100

80o" ofC its:
a-l

CREDIT-I

differential equations of
equatiorLs, Lagrange,s

ations, Charpits method
differen lial equations,

ons, Cauchy,s method.

CREDIT.XI

ar partial differential
lution of second order
rder partial differential
n's method, Monge,s

equations.

CREDIT.ilI

e problenns, Drichlet,s
tions by separation of

polar coordinate
, Sturm-Liouville

CREDIT-IV

wave equation, D, Alembert,s solution of ne dimensional wave
s; method of eigen

trans.forrns d their applications to partial diffe
Laplace ernd Fourier
ial equat:lons, Green

,aration of variables method, periodic sol
uhamql's principle for wave equation,

function met and its applications.

5B



1.R
Appli

2. L. C,
3. Diran

C. McOwen, partial Differentia_l
ions, Pearson Education, Delhi, 2OD4.

i/ans, Partial Differential Equations, GTM,
Basmadjian, The Art of Modelling in

Chap an & Hall/CRC, 1999,
4. E. Di
5.F. J

Delhi, 979.
6, E. ZA

John

:nedetlo, Partial Differential Equations, JBirn, Partial Diffenential Equations, 3.d ed.

erer, Partial Differential Equations of App
iley and Sons, New york, tggg

uations-Methods

MS, lggg
ence and Engineering,

LISCT,

Narosa
Broston, 1995.
Flubl. Co., New

Mathernatics, 2.d ed.,
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Course N
Duration
No. of C its: 04

Curves: d
length,
curves,
computati
straight li
tangent
curvature
fundamen
computati
on sphere

: MM 154OZCR
f Examination: 2:30 Hrs.

M Marks:
Ext nal Exam:
In a-l

100
80

space curv lutes and involutes of

CREDIT-II

Surfaces:
coordinate charts 0r curvilinear
the surfi lar potlnt, normal to
surfaces ping betrveen regular

ric of a_ surface, lineelement, i ance of a line element under ch of coordinates, anglebetween
bounded re ate cu:rves, area of

inates.

CREDIT-III

f-erentiable curves, regular point, param€
-length is independenl of paiameteriization
rvature of plane curves, osculating cirn of curvature of plane curves, direcre, circle, ellipse, tractrix, evolutesi anLd
tor, unit normal vector and unit binormr

gular surfaces with examples, coordina
change of coordinates, tangent plane at a
, orientable surface, differentiable ffra
I their differential, fundamental forrn or a

curves, condition of orthogonalitSl of c<
on, invariance of area under change of co

a Surface: norrp.al curvature, Euler,s worlehavior of a surface near a point wi
re-Gauss map and its differentia_l^, tihe cliflnd fundamental form, normal curvatulbrm. Meuniler theorem, Gaussian

sSian curvature K(p)= (eg_f2) /EG_F2,

CREDIT.I

constant pogitive or negative G&u

o

zation <lf curves, arc-
unit speecl curves, plane
e, centre of curvature.

curvature, examtrlles,
nvolutes, space curves,
vector to a space curve,
t-Senret lheorem, hrst
equation of a curve,
n of helicr:s and curves

on principal curvature,
prescribed principal
ntial of (iauss is self-
in terms of second
rvature, Weingarten
rface olf revolution,
curvature, Gaussian
's formula for line of
rfaces, lor:al isometrv.

Curvature
qua-litative
curvatures.
adjoint,
fundamen
equation,
surfaces
curvature
curvature,
and charac

terms of area, line of curvature, lRodri
rivalence of srpfaces, isometry betiween

tion of local [sometrv.
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Christoftr symbols, expressing
coefficien s and their deriivative.
intrinsic), isometric surfaces have ;d" G""ssian
pointg,
fund
Geodesi geodesic curvature, geodesic curyarure
ge,odesic,
rninirrrizin
on sphere

1. John Clear5r, Geome!ry
PreEs).

auss equationq and Mantardi Cad.azzi
[al theorem for regular surface. (statement

geodesic 
^on sphere and pseudo sphe.

i curves. Gauss-Bonnet theorem (stateme
implication of eauss-Bonnet theorem for

2. W. Kti

3.C.E.W

4. T. Will

5. J. M.

berg, A courge in Differentia-l Geqmetry

therburn, Diffefentia_l Geometry of fhree

An Introducfion to Differentia_l

Riemannian Manifolds, An Introduption

CREDIT-IV

Christoffel sym s in terms of metric
(Gaussian curvature is

nly).
s intrinsie, equations of
, geodesirc as distance

T
'vatures at; corresponding
equations for surfaces.

t only), geodesic triangle
od.esic triarngle.

from a differentiable Vi t. (Cambridge U.niv.

pring Verlag).

mens10ns.
&

Curvaturer.
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Course N
Duration
No. its:

: MM 15403CR Marks: 100
80
20

Examination: 2:30 Hrs.

CREDIT-I
ordering, partially ordered sets, s, properl-ies of lattices.

pr
La

uct and homomorphism,

complem ted lattices.
s, distributive Lal.tice.

Modules,
theorem,

CREDIT-II

b-modules, qqotient modules, homo hism ancl isomorphism
ic modules, simple modules, {jemi ple modules, Schuer's

lemma, f modules, ascepding chain condition amd imum condition. andtheir equ
their equi

, descen{ing chain condition arrd nimum condition and
ence, direct sulms of modules, finitely ge rated modules.

IRelation
lattices a
rnodular

Fields: Pri
and algeb
theorems,
fields of p

algebraic systeps, sub-lattices, direct
rttices, comple{e lattices, bounds of

CREDIT-III

fields and thQir structure, extensions of
ic extensions of a field, roots of poJyn

lds, algelaraic numbers
s, remainder and factor
uniquenerss of splittingplitting field of a polynomial, existence an

lmomials , simpfe extension of a field.

CREDIT-IIV

in-separablg extensions, the p4imitive element tllreorem,
fields, the elements of Galois theory, tomorphisms of

Separable
helds, per
normal ext
straight ed

Rec

sions, fundarqenta_l theorem of Galois
and compass, R'is a held iff n = L, 2.

Heristein, Topips in Algebra.
. Miller, Elemenlts of Modern Abstract A
ieet Singh an{ eazi Zarneer-ud_din.
lishers Pvt. Limilted.

finite
fie1ds,

, congtruction with

odern Algebra, Vikas

1.

2.
3.

I.
K.
S
Pu
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o. of its:

CREDIT-I

Introdu the fundamental theorem of algp
polynomi
propertie

CREDIT-II

Critical
convex h
theorem,
point, real lynomials an{ Jenson,s theorem, exten

Q. r.

Morris

3. c. v. Mil

Extremal

Course N
Duration

4. G. Polya

the continuity theorem, orthogorp
classical orthogonal polynomials, tootrr

rints in terms of zeros, fundamenrtal re
lls and Gauss-f-gcas theorem, sorne a.p1

: MM 154O4DCE
f Exarnination: 2:30 Hrs.

sions of Galnss-Lucas theorem. aver

G. Szego, Prfblems and Theorems in AL

100
80

ra(revisited), symmetric
polynornials, general

rom matri.x analysis.

lts and critical points,
tions ol Gauss-Lucas

distance fi:om a line or a
ns of Jenson's theorem.

Topics in Polynomials,

CREDIT-III

Derivative estimates on tlre unit interval. in s of S, I3ernstein and
two other extensions,

A. Mar extensions 04 higher ord.er derivati
dependen of the bounds on the zeros, some s classes, Lp analogous ofMarkov's ty.

CREDIT-IIV

Coefficient estimates, polynomia-ls on the urrrit c
ic polynomials, polynomials on the unit i

€s, coefficients of rea-ltrigonom

and G. Schlireisser, Analytic Theory nomials.1.

2.

Verlag

ysis ( Spr"inger
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Course N
Duration

MMl
Exam ation:

Marks:
Ext Exam:l

A

trinomial,

, Cauchy,

100
80

0

multinomial,

exponential,

Some S ial Di

distributi

distributio

convergenc

Interval es
vanance,
the ratio o
criterion,
Complete S

Rao-Cram
likelihood e

best or

No. of

CREDIT-I

tributidns, Bernoulli, Binomial,
negative mial, Poissorf, gamma, chi-square,
geometric, mal bivafiate normal distributions.

CREDIT-II

Distributi of fun]ctions Qf random variables, distri
change of ariablep methdd, moment generating fu

ution

tion

of

fun<ttion

method,

method,

tandF
ordelr statistics ,

, differen,t modes of

nfidence interval ifor
confidence interval lbr

tistics, Fislher-Neymlln
best stat,lstic (MvUID),

timators, maximum
nitions and examples,
rem, uniliormly mostpowerful (
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and c ig, An

and G yball,

Rao,

Roha

ear S

,AnIn

ntroduction to Mathema
Introduction to Mathe

tistical Inference and its A
uction to probabilitv

Statistics.

tical Statirltics.

lications.

Statistics.
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Course N
Duration
No. of C

Relations
applicati
theorem
spaces,
uncompl

Dual of su
topologies
and its si
surjective

/. and C[0,
seperable
Completen
consequen

Dual of l_

real norm

B.
B.
(N

Hrs.
Marks:

Flx
I.nt

al Exam:
100
80

rQ

Hahn-Ba,nach theorem.
mits, MeLrkov-Kakr:Ltani

subspel-ces of Banach
space in its bidtual,

space, weak and weak*
ach Aliaoglu theorem

theorem, injective and
CCS,

CREDIT.IV
C(X) aad I,o sfaces. Mazur-rJlam the
spacesi Muntz 

ltheoremin C[a, b] .

/, as quotient unive:rsal
and weak compactness,
theorem ilnd its sirnple

on isometries betw:en

1.

2.
J.
R.
Ve
La
I9

Con (Springer Verlag).
Introduction to Banach theory (Springer

Prim (Chapman and Haljt,

d their geometry

3W
HilU.
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NON.LINEAR 
^A,NALYS]IS

MM 15407DCb
Examination: 2:30 Hrs.
ts: O4

their
their

properties,
geometrical

100
80
20

Course N
Duration
No. of

Convex Se
nonexpan

sequences
and n
uniform

Gateaux
functions,
characteri
subgradien
continuity

Marks:
al Exam;

Asses

s, best approxilnation properties, topologir
ve operators, projectors onto convex
ve operators, {veraged nonexpansive o1
convex cones, $eneralized interiors, polar

CREDIT.I

cones, convex functions, variants, betwee
strong conve><{ty, quasiconvexitv

properties, separal.ion,
ts, fixed points of

ors, Fejer monotone
d dual cones, tangent

linearity and conve><itv.

rivative, F
subdifferential
tion of convexi

CREDIT-[I

et Derivative, lower
of convex functions.

micontinuous convex
irectional derivatives.

and strict convexitv, di derivatives and, Gateaux d Frechet differentiabili , differentiability and

Monotone o rators, strong
uniform strong
propertie s,

theorem, M
ivariate functi
ty theoreffi, R

CREDIT-III

ions of monotonicity su as para, cyclic, strict,
operator and threir

crty, maximal mon
s and maximal mon icity, Debrunner-Flor'eller's cyclic monotoni ty theorern, monoro.neoperators R.

Reisz-Rep tation th
charactetiza

CR,EDIT.III

projection mappings
onto convex sets

1n
of proJec
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Billinear )rms and its
, varliational inequalities, relation

lications, Lax-Milgram
func
m1n1r4.r prQblems variational inequali
theorem f existefice of ution of variational inequ

FI. P. L. Combettes, Cono ilbert Spaces, Springer N
D. G. Stampacchia, An In
nneq
A.H
Anal

Applications, Academic
and Manchanda, p"

ions, Anamaya publisher
3.

2.

1. I.E
w.T
Com
M.
,\ppli

Convex Analysis
Analysis,r Functional

, 1976.
K. Bose, Nonlinear Fun
stern Limited, 1985.

lemma, minimization of
between abstract

Lions Stampacchia

Analysis and Monotone
York, 2071.

uction to Variational
ss, New York, 19g0.

uction to Functiona-l
New Delhi-2OO6.

Variational
-Holland

Proble:ms,
Publishing

onal Analysis and its
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: MM 15408DC
F Examination:
its: O4

:30 Hrs. Ext

Course N
Duration
No, of C

Uniform
complete

Marks:
Exam:

a-l A ent:

100
80
20

uniform ces, uniform tinuity.

CREDIT-I
s, definiti and examples, unifogularity of un orm spaces, pre_com

topologr, metrizabilitv
ss and compactness in

Uniform tinuity, unifi

CREDNT.II

continuous maps on
convergen and comple ess in uniform spaceri,

mpact spaces Cauchy
simpleapplicati to function ces, Arzela- Ascoli theore

itial unifcrrmity,

ic analysi

CREDIT-III

, dehnition of a topol its basic
projective

subgroups an quotient groups, produc groups andies of topol ical groups involving ness, invariant
cempact,

Kakutani t
lian groups.

rem, structure theorv fr compact and locallv

CREDIT-IV

Abstract
properties.
limits, pro
metrics an

Some spec
integral and
convolution
unitar5r re

group and

Abelian groups, Haar
all bounded functions,
representation theory,

theory for pact and locally compa
Haar measure, rnvanant means defined
of functions
sentations of

measures, elements o

1.

2.

compact groups.

M. James. U m Spaces, Springer Ver
D. Joshi, In uction to General To3.S K. Berberian. Functionalysis, S

B, Folland. R Anaiysis, John Wiley.

rdeshwar, ral Topologr.

tt & K.A

ctures on Operator Theory
Verlag.

2. E. , Abstract Harmonic Anal I, Springer Verlag.
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Course N
Duration

MM 15409DC
Examination:

No. of
:30 Hrs.

CREDIT-I

teX, LateX workflow, 'La
word processors, basic

Marks: 50
40
10

Exam:

philosophy and user
t. formatting, equation
tron and deletion of
cs in LateX, creating

il"ateX

Purpose
interface,
forma

nature of
vantages o
introduction TeX programming,

mathema formulae i LateX, formation of grapower p of LateX file.

]N[.ATLAB

Introduc
a_rray, a_rra
manipulati
mathemati
functions,
rnatrices,

to MATLAB,
construction

and sorting,
and manipul

CREDIT-II

c features, array and ay operations: simple
rtics, standard arravs.

L orientation, array mat,
ultidimensional 

"r."y",rn, relational and logical
ts of linear equations, r

y construction, array
atrix algebra: s, control flow,

trix functions, specialata analysis and statistical function , polynornia-ls: roots.multiplicati s, addition. di ision, derivatives and int

1. Helm t and Partik W. , Guide to LateX.

2" M.G os, F.Mittel h, S.Rahtz, D.Roegel
G cs Companion, na Edition.

3. Duan Hanselman, M{stering MATLAB, Bruce Lit
Attaway, MAT+B, A practical Approach.

evaluation.

H.Voss, the Latext

field.
4.S
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Course N
Duration
No. of C

: MM 1541
f Examination:
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;

Course N
Duration
No. of

MM 154N lGE
Examination:

CREDIT-I
sform-definiti n, Laplace transform of sotinuity, func
Laplace tran

ions of exponential order.
rrm, linearity property, firr

Marks: 50
40Exam:

0

and second translation
Laplace tr.ansform of

e theorems and their
, differentiat equations,

re elementary functions,
sufficient conditions for

s, methods finding Laplace transforevaluation of integrals, t Gamma function, Bes I functions, the errorfunction, e and cosine integrals, exponential in

Laplace tr
piecewise
existence
(shifting
integrals,

rnverse
Laplace

erty), Lapla
iodic functi

e transform

transform of derivative
s, initial and fina_l val

f inverse Laplace tran
some properties of

aJ, unit step function,
f special functions.

Lerch's theorem, some
ce transform, inverse
convolutionL property,
1e>< inversion formula.

sform of d atives and integrals, th

Dirac delta function, null nctions, Laplace transform

Definition d uniqueness
CREDIT-II

methods of finding inverse place transform, thethe Heavisi e expansion fi la, the beta function. uation of integrals,ordinary di
coefficients,

.erential 
equa s with constant coeffi nts and with variablesimultaneous inary differential equati

1. Murre R. Spiegel, La Transforms, Sc.haum, outline series.

:30 Hrs. E
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:30 Hrs.

Oredit I

Introducti , periodic nctions, Fourier
determin of Fourier icients, even and

Marks:
nal Exam:

50
40

0

Dirichlet's conditions,
ctions and their Fourier

Course N
Duration

expansion
transform

MM 154X.2GE
Examination:

C:redit II

Fourier
transforms
transform
and fast
1-rie.nsfonm

wave equa

change of in , ha-lf range series, ple applications of the
one dimensi problems, Harmonic ysls.

rier sine and cosine
r transforms, Fourier

e Fourier transform
lications of Fourier

reference to heat and

neddon: The use of Integral Transfor cGraw-Hill, Singapore

iversity Press, 196I.
s, Springer,2002D.

led Books:

;neddon: The use of Integral Transforr

d

1.

2.
3.
4.

I. N.
7972
R. R.

L. De
Sprin

f,: i,;

and their applications,
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Course N
Duration
No.

Basic
properties
and their
cosets and
and the
groups th

UP THEO

MM 154130E
Examination:

Marks:

:42 a-l Exam:

CREDIT I

ts of relati s and functions. bi operation, t5rpes and
bgroups, Cyclic groups

f functions, ups, sub-groups, norma-l
roperties; H morphism and Isomorphi permutation groups,Lagrange and yley's theorems (statem s only), Quotient groupsmomorphism orem, action of groups sets, applications ofgh geometric S.

CREDIT II

ps in Euclidean space,
, representation theory.

ts, some cor[pact lie
groups, representation

a, Mc-Graw Hill.
Dra , Group theory for

bra.

11

,il.A,'#

$

Alternat
motivation.
linear
groups and
theory of

1.

2.

3.
4.
5.

G. Bi
Adeh
Math
J. A.
Suri
P. M.

Me
:30 Hrs. Ex
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MO

MM 1541408
Examination:

Marks:
al Exam::42 A

CREDIT.I

b modules, otient modules, homomo hism and isomorphismcyclic modul Schur's lemma, free ules, ascending chainand maxim m condition, descendin chain condition andondition.

Vector ces, subspa
CREDIT-I

, criterion for a sub , sltm, union and

Course N
Duration
No.

Modules,
theorems,
combinati
minimum

intersecti
kernel of
space,

50
40
10

of subspaces, quotient space, h hism and isomorphism,homomorphi , fundamental theorem homomorphism, linear
basis arrd dimension.dependence and linear independe

dimension of quotient spa and sum of subspaces.

1. Surj gebra, Eight Edition,Vika
2.

3.
4.

P. B.
Cam
M.A
P. M.

c Abstract Algebra,

N.J. (1ee1).
York, 7974,I9TT.

:30 Hrs. E
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