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Graphs,

Introduc
graphs
bridge
Wang-
Gallai t

Trees

Trees
in itrees,

property

tOut-sets

theorem,
gratrlhs,

lDuler's
duality,

fundam
C7 relati
theorem,

MM I.52O1CR
Examination: 2:30

THEMATI

Ma;<.
Exte
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cles, operatio
phs and Eul
d Dirac's

100
80
20

on graphs, bipartite
theorem, Konigsberg

m, degree sequences,

Hrs.

theorem. H i's theorerrr. Erdos-

, binar5r an ng treesi, degrees
al cycles, ge ation of trees, Helly
graphs anil terizations.

-III

nectivity, ed ity, Whitney's
ge form), p rties of a bond, block

graphs, ing on eL sphere,
geometric du hitney's theorem on

ence matru , cycle matrix B(G),
trix C(G), fu enta-l cut set matrix
matrix, adja matrix, matrix tree

s, Euler digraphs,

,I

versibility and degrees

n of graphs, paths and
d Konigs theorem, Euler gr
blem, Hamiltonian graphs

itrnan theorem, Havel-Haki
, degree sets.

c

Signed graphs

their properties, centres in t
Cayley's theorem, fundam
signed graphs, balanced sign

and Planarity

their properties, vertex
Menger's theorem (vertex and
anar graphs, Kuratowski's t
mula, Kuratowski's theorem.

polyhedras.

CRED

and Digraphs

matrix A(G), modified inci
tal cycle matrix By, cut-set

b,etween Ar , By and Cy , pat
types of digraphs, types of connect
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digraphs, arborescence, triices in di
s, characterization of score
.A.very's theorem.

sequences,
graphs

Balakrishnan, K. Ranga.na arl, A
nger-Verlag, New York.

lobas, Extremal Graph Th , Academic
tary, Graph Theoly, Addi Wesley.
ingh Deo, Graph Theory th Applicati
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Durati
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MIM 1$2O2CR
Examination: 2:30 Hrs.

Max. arks:
Exam:

100
80
20

and basic propertiesj

ded varia,tion, Vitali's
f andotone functiorr

o:
of

A

IT-I

theory: definition of outer sure and it basic properties, outqrMeeisure

measure
Borel
existen
rcuter

function
on mea

of an interval as its length, c
asurable sets and Lebesgue
of non- measurabie sets and
sure of monotonic sequences

ntable additi
easurability

of the outer measure,
Borel sets;, Cerntor set,

measurable: ts which iare not Borel.
f sets.

-u

Measura le functions and their rization, bra of measurable
, Stienhauss theorem on sets o positive m re, Ostrovisk's theoreryt

eR, convergence &.e.,rable solution of f (x+y)= ) + f(y), x,
con ce rn measure and almost uni orm converge , their relationship on
sets of fi ite rneasure, Egoroff's theorem

CREDIT-[V

Absolute continuit5r and bounded variation, their tionships and counter
examples, indefinite integral of an L-integrable fun and its absolute

OREDIT-III

Lebesgu.et integral of aL bounded function, equivaien
measuragility for bounded functions, Riemann in
basic prqperties olf Lebesgue -integral of a bounded
theorem Qf calculus for bounded derivatives, necessary
for IRiem4nn integ;rability on [a, b], L- integral of no
functions,and their basic properties, Fatou,s lemma an
theorem, L-integral of an arbitrary measurable functi
dlom.inatef, convergence theorem and its applications.

continuity, necessary and sufficient condition for
covering lemma and &.€., differentiabilitv of a
lJ'<"f(b)-"f(a).
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the
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CREDIT-II
Liorrviltre's Theorern and its gene\alization, fun
Taylor's theorem, mzu<imum mldulus theore
generaliz1tions, zeros of an analjytic function
identity theorem, argu.rnent princifle , Rouche's

tal theorerm of algebrl,
hwarz lemma and it"
reir isolated characte{,
m and its applications.

cion'i/ergence, nece fisary and suffi cignt condition s
conrrergence.

;::15;lS

:i

:i:'l: I $ ,

25

unlt cllsc on to tne unlt[
rcle on to a circle. Thd

f;;'i;ri'4;li'c



. L.Ah

EC

JB

f. Rich

5 HA

s, Comprlex.Analysis.

marsh, Theory of FunQtions.

way, Functions of a Corlrplex Variable- 1.

d Silverman, Complex Anplysis.

stly, Introduction to conpplex Analysis.

i, Confenmajl Mappings.
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THEOR.Y

Course No: MIIM 15204DCE
Duration of Examination: 2:30 Hrs.
No. of Credits:

CREDIT-I

Integers pelonging to zL given exponent (mod p) r

Fenmat's theorem.; Il' dl p -t, the congruen

Queidratip resi.dues, Euler criterion, the Lege
Lemma of Gauss,, the law of a quadratic
prinres of which 2,-2, 3,-3, 5, 6 and 10 are quad
Jacobi rsymbol and its properties, the reciprocity I

CREDIT-III

\umber theoretic lunctions, some simple pro
Mobius inversion frcrmula. Perfect numbers. N
fqr an even number to be perfect, the function I

100
80

Inte Assessr:nent:

results. converse
:l(modp), has exac

of infrnite continued
rals, Hunritz theoremf
primes, ctraracters, thq

on infinity of prime$

xactly S(t) incongrue
(p- 1-) prirnitive roots

itive root, the fun
I (m) a-red its pnoperties, a l(m):1(rnod m), where )=1, there is always
integer ryhich belongs to L(m) ( mod m), primiti ts of m, the numb
having pfimitive roots are 1 ,2, 4, po and 2po, whe an odd pr:ime.

CREDIT-trI

opder <>f magnitudes of r(n), o(n),
appnoxi:mation.

nbol and its pnopertie$,
ity, chararcteri:zation qf
:sidues or non residue$,
Jacolbi syrnboi.

r(n),o(n), ft(n) and p(n).

s(

CREDI']I-IV

S[mlple continued fractions, application of the
filactions to the approximation of irrationals
Relation between R.iemann Zeta function and the
LrFunction L(S, x) and its properties, Dirichlet's
i4 an arithmetic progression.

:l *tF"

,1

{ r,t.l

lisliri':ilat;

are
pri
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nded

J. Leveque Topics in Number Theory,
lishing Company, INC.

t'iliven and H.S Zuc}:errnan, An introdu

vich and Shafeviech, Nurrber Theory,I.

Apostal, Analytic Number Theory, Spr

Hardy ald Wright, An introduction to

Serre, ,Af course in Arithrnetic. GTM Vol.

dau, .f,n Elementary Number Theory.

r:".;4t.r

28

and II Addition Wesl

Theory of Numbers

mic Press.

I ternationa-l.

eth of Numbers.

Spri ger Verlag 1973.



Cour
Dura

No: Il/[It4t 15120$DCE
of Examination: 2:30 Hrs.

CRED[T-I

lFourie Series

and dpfinition of Fourier series. Founier

length 2rt, change of the interval, the comple; e

criteri for the convergence of Fourier seriesl Rie

con at a lroint of continuity and at a pfint
conver and convergence in mean of the Foufier

Motiv

De

Defrrriti

Fourier

CREDIT-II

and Irrtegrals of Fourier Series

Differe tiation of Irourier series. differentiation

con theonems related to the derived

s, applications of Fourier series toFouri

probl

OREDIfl'.Iil

lthe iFransforms

and exeLmples of Fourier transforms

ransforms, Fourier transforms in
Planch l's and Parseval's formulae. Poisson

whi samplinLg theorem, Discrete and fi

ce

exarlr

29

ou series, integ:ration of

and Vibrati:ng string

,n:

1n L-

-til+l

100
80

al Assessment: 2

ries o,ver the interval

ntial Fourier serie

n-Lebesgue le

discontinuity, uniti

S.

sine and cosine serie$,

R..J, basic properties of

Convolution theorem.

mma ion formu.la, Shannon-

F urier tranLsforms with



,j\

CREDIT-IV

Appliqatiorns of F ourier Transforms

Applic4tion of F'ourier transforms to the central l]imit

J.

4.,

5.

statistips, solutiqrr of ordinary differential equ{tions

using Sourier transforms, applications of Foufier

problem in the hqlf-plane, Neumann's problem in the

problerpr for the diffusion equation.

Books Reco:rmmemded:

Birkhauser, 2OO2.

G. P. Tolstov, Fourier Series, Dover, 1972.
Zygmund, frigo.nometric Series (2nd Ed.i
Cambridge Ltniversity Press, 1 959.

References:

1. G. Loukas, IVlodern Fourier Analysis, Springer,
2. K. Ahmad and Ir. A. Shah. Introduction to W

Real WorLd Education Publishers, New Delhfl. 20
3. G. B. Follanil, Fourier Analysis and Its Applicatio

Publishing, 7992.
4. M. Pinsky, Lltroduction to Fourier Analysig

Publishin g, 2:,OO2.

1.

2.

S

Cha an & Haltl/ CRC,

, An introductio4,

d their Applicationg,

meI&IICombined),

with Applicationg,

Brooks,/Cole

Wavelets, Brooks/Cole

Vol

11.
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OPERATION RESERACH

Course No: ltf.Ml 15206DC8
Duration of Exami:nation: 2:30 Hrs.

CREDNT.I

CREDIT-III
Sensitivity Analysisr: ctLanges in the coefficients
right hand side constants of constraints, adding
variable, Project rnanagement: pERT and CIM.
project.

of th
an
prob

Max. ks:
Exte Exam:
In Asse

100
80
20

Definition of operartion research, rnain phases of OR
problems (LPll), applications to industria.l problems
activity levels, convex sets and convex functions, sim
point th.eorer.rLs, Big M and Two phase methods of solv

CREDIT.II
Revised sinrLplex method, assignment problem,
transportation problern, and mathemLatical formu
probiem, methods rof soiving (North-West Corner rule.

method, primal- rlual relations, complementarv sl
conditions.

method), conr:ept and applications of duality, formu
duality theorems (weak duality and strong duality t

Game thLeory: TWo person zero sum games, games with
with mixed strategir:s, Min. Max. principle, dominance

CREDIT-IV

2 x 2, 2 x rn, 2 >r. m games, equivale.nce between
programming problem(Lpp), simplex method for game

pure strategies, games
ule, finding sollution of
me theoq/ and linear

Beggnqmended Books:

1.C.lV.Curchman, R.L. A.ckoff and E.L.Arnoff, (1957) In
Resear:ch.

2. F. S Hiller and G.J. Lieberman, Introduction to O ions Resea.rch (Sixth
Edition), McGnaw Hill International, Inrlustries Series 1995.

objective function and
constrainLt and a new

bility of completing a

lem.

uction to Operation

ion Researrch; Sultan

3.
4.
5.

G. Ha<lley, Linear programming problern, Narosa publ ing Hou,se, 1995.
S.I"Gauss , .Lineal Programming, Wiley Eastern.
Kanti Swarup, P.I( Gupta and M.M.Singh M. M, Ope
Chandi & Sons.

ai, .. '. ,."

'-. :, --r'tj
;".: ": , rLjar i

31



Course No. MMI 1512O?'DCE
Duration of Flxamirnation: 1:30 Hrs.

NUMERICAI, ANALYSIS

Max. 50
40

difficult or irnpossib
difficult o:r irnLpossi

initia.l val'ue problem
- Higher order Tayl
s of secorrd and four

No. of
Exte

al
al

Inte

CREDIT-I

Examples from ODE where ana-tryticaL solution are
examples from PDE where analytical solution are
numerical solutior:r of ordinary differen.tia-l equations,
Picard's and Taylor series methods - Euler's Meth
methods, Modified Euler's method- Runge-Kutta meth
order.

CREDIT.II

Boundary- value prroblems -finite difference method,
central difference methods, second order finite diffe
methods. nurmerical solution of Partial differenti
methods for elliptic partial differentian equations -
Laplace and Poisson's equations, difference methods
one-dim en sional sv stem.

Rb c nt ng14e n d,l4_E o,q tE!

3, D.V. Griffiths and I.M. Smith, Numerical
Blackwell Scientific Publications (199 1).

',1

-+r++I

!.;; EFc u

equations, difference
ifference schemes for
parabolic equations in

1. M.K. Jain, Numerical solution of differential equa s, Wiley'Eastern
(1979), Second Edition.

2. C.F. Genald and P.O. Wheatley, Applied Num Methods, Low- priced
ed.ition, Pearson Education Asia (2002), Sixth Eldi n.

hods for Engineers,
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O.MA

Course No. MIM 152O8DCE
Duration of Examination: 1:30 Hrs.

Max. arks:
Exte al Exam:
In al

50
40
10

Introduction to mathematical modeling, Wpes of n:
mathematical models, formulation, solution and in

bonacci's rabbits, thegolden ratio, compartm,ent models, limitations of ma ical morCels.

CREDIT-II

continuous p<lpulation models for single species, lo-'gis
models, age struct.ured populations, delay models,

Mathematical modr:ls in ecologz and epidemiologr:
populations, types of interactions, Lotka-voltera svstt
of the interactions like prey-predator, competition ar
disease modelling, sirnple and general epidemic m

Books lR.ecomrn'ended

1. J. .N. Kapur, Mathematical Modelling,
2. J.D. Munray Nlathematical Biolory (An

Springer Verlag.

CREDIT-I

Iinear growth and decay ntodels, non_linear

. -- r r::_;h

leling, cla,ssilhcation of
rpretation of a modell
r and decay modelsl
growth model, discretej

odels for interacting
and stablility analysis
symbiosis, infectious
ls viz SiI, SIS, SIRepidemic diseerse models, vaccination, the sIR endemic sease moclel.

3. J.N. Kapur, Mathematical Model in Biologz and M4. s' lt. Rubinow, Introduction to Mathematicat Bioro,
Sons, 1975.

5. M. R. Cullen, I.inear Models in Bioiogr, Ellis

New Age In ational Publishers.
Introducti , Vol. I and II),

S.

, John Wiley and

Ltd.
6. Jaffrey R. Cheisnov, Mathematical Biologr, Hong ng Press.

;i i,,!i;:;-?5
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INTEGRAL EQTTATIONS

Course No. I\4lM 15209IDCE
Duration of E)xamination: 1:30 Hrs.

its: O2

Max. arks:
Ext Exam:
Inte As

50
40

CREDIT.I

Linear integral equations of the first and second kind
integral equations, relations between differential
solution of Volter,ra and Fredholm integral equati
successive sr:Lb stiturtions and successive approximati
kernels, Neumann seri,es, reciprocal functions, Volterr
equations.

CREDIT-II

Freclholm theorerns, Fredholm associated equa
equations using Fredholm's determinant and minor
equations, integral equations with separable
alternatives, symmetric kernels, Hilbert Schmidt th

, solution of integra:l
homogeneous integral

the Ftredholrn

applications of integral equations to differential
for symmetric kernels,
uations. initial value
ion, Green's functionproblem, boundar.y value problern, Dirac-Delta fun

approach.

BoolEg_Eleqqnre :nds d:

1. R.P. K.anwall, Linear Integral Equations
Acaderrric Press Birkhauser- 1997 .

and Technique),

2, W.V" Lovitt, Linear Integral Equations, Dover blications. Inc. New
York, 1t?50.

3. K.F. Riley, M.P. Hobson and S.T.
Ptrysics and Engineering Cambridge University ss, IJ.K., 1997.

References:

M.D. R,aisinghania, Integral Equations and Eo
S.C. Chand India, 2OO7.
Shanti Swarup, Integral Equations (&Boun

dary Value Problems,

Value Problems),
Krishna. Prakashan Media (P) Ltd. Meerut, India, or4.

Bence, Ma tical Methods for

1

2
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COMPLEX VARIABLES

Course No.
Duration of

wrM 15210GE
Examireation: 1:30 Hrs.

Max.
Exter

arks:
Exam:

Int Assessment: 1

theorem and it's application
and d rentiability of comple
compl integration, Cauchy
formul , Liouvil[e's theo

only), classification of
ciple, Rouche's theorem

50
40

CREDIT-I

Review of complex numbers, De-Movier's
functions of a cornplex variable, continuity
functions, analytic functions, CR equations,
theorem (staternent only), Cauchy's integral
Fundamental theorem of algebra.

CREDIT-II

Maximum mLodlulus principle (statement only), dete ination of maximurn
modulus of ez, sirt z, cos z etc, expansion of an anal ic function in a power
series, Taylor's an:Ld Laurant's theorems (statement
singulzuities, zeros of analytic functions, argument pri
and its applications.

Books Reconnenderd:

W.Rudin, Connplex Analysis.

Allfhors, Complex Analysis.

S. Ponasw?trry, Foundations of Complex Analysi

4. Schaum series. Comolex Variables.

1.

2.

3.
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Course No. IVIM 1521.1GE
Duration of FDxamireation: 1:30
No. of Credits:

Bounded funictionsi, partition
ref,rnement clf a partition,
refinement, uLpper and lower

R- integrability of
functions having

CREDIT.I
an interval, upper

Max. arks:
Exam:

a-l Assessment: 1

be avior of upper and
mann integrals, defini

contlnuous monotonic func
a frnite n ben of discontinuiti

50
40

integrability of
lR- integrabld

integral, necessary and suffi nt condition for R-in
fra.nction, R- integrability of
functions.

m, difference, produ

OREDIT-II
flS, lR-
Iffis

over [a,b], then so is lf I and

R-integrable functjion and its
caiculus, mea.n value theorems

Boolks lFleconlrrrenrile d:

1, S.C.Matik. Mathematica-l ysls.
2. S.M.Shrah & flaxena, Real
3. W.Rudin, Principles of Ma

definite irr.tegral of an

properties, fundamen theorem of integral
integrals.

S.

hematical Analysis.

li 
to,*l=i,r,o,*,
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BASIC GRAPH TTilEORY

Qourse No. 1521.zGE Max.
ration of ination: 1:30 Hrs. Ext

CREDIT.I

Iptroduction of graphs, paths and cycles, operati

CREDIT.II

Inte Assessment:

s on graphs, bipartitp
's theorem, Konigsberg
theorem, EDT, degree

50
40
10

T6ees an{ thfir properties, centres in trees, binary
i4 trees, Ca[iley's theorem, fundamental cycles,

spanning ltrees, degrees
ation of' trees, Helly

property, signed graphs, balanced signed graphs, connectivity, edge

cpnnectiliity, Whitney's theorem, Planar graphs, owski's two graphs,

Eluler's f$rm1rla, Incidence matrix A(G), cycle matrix /, fundzr-mental cycle
tree theo,rem, t54ges of

nded:

Balp"krishnan, K. Ranganathan, A Text k of Gr:aph Theory,
r-Verlag, New York

libas, .Extremal Graph Theory, Academic
'4ry, Graph Theory, Addison-Wesley

ir$h Deo, Graph Theory with Applicatio s to Engineering and
pUter Science, Prentice Hall
irz4da, An Introduction to Graph Theory, U4i sities Press,
ntBlackswan, 2OI2

T. llutte, Graph Theory, Cambridge Universit Press
B. \Vest, Introduction to Graph Theory, Pren ce Hall

2.
3.
4.

W

D

gfaphs agrd ffonigs Eul
bridge p[obl]em, .H rac's
spquences arfd thejlr s.

37



Course No. MM 1521|.3OE
Duration of Examination: 1:30 Hrs.

of Credits: O2

I\,XATRIX ALGEBRA

Max,

CREDIT-I

inverse of a matrix,
equation of a matrix, e

arks: 50
40

ent: 10
Exam:

on of a rrratri:<, matrif
ey Flamiliton theorem,

Matrices, types, ailjoint and
polynomials, characteristic
elementary tran sformation s, rank of a matrix. determi tion of rarrk.

CREDIT- II

Normal form with examples, solution of equations, ogenous and
homogeneous equations, linear dependence and ind dence, orthogonal

and eiger:L vectorsunitary matrices and their determination, eigen value
their determination, similarity of matrices with exampl

Boolks R.eeomrmenriled

5 Fraaz E. Hohn, ElementarJr Matrix Algebra, Ameri
Pvt.ltd.

Publishing company

non-
and
and

6 Shanti Narayan, A Text Book of Matrices, S. Chand
7 Rajendra Bhati:r , Matrix Analysis Springer.
8 A.Aziz, N.A.Rather and B.A.Zargar, Elementary Ma

d company Ltd.

Algebra , KBD.
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Course No.
Duration of
No. of Credi

152 rL40E
itration: 1:30 Hrs,

CRPDIT-I

Introduction: order and degree of a differentia-l
solution of ag d.iffe:rentia-1 equation, variable separab
and Bernoullli's differential equations, exact differenti
factors, lineq"r differential equations with constant
integrals.

CRE}D['II-I

App.tications of .first order differential equations,
tumor gtowth, r'adioactivity and carbon dating, Newton
orde,r differential equations, diffusion equation inclu
wave equations.

Recommended Books:

1. ZaIar Ahsan, Differential Equations and Th Applicat.ions, second

s. New Delhi.
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