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Yearly Syllabus For Post Graduate
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I'he Scheme of examination and the allotment of marks shall be as undcr: -

Note : Walk-out paper will not be held again.

Board Of Studies:

ll. Subject Expert -

3' 4<"-"-l
! 

-€

I.C

2.

5.

L

4.

Sections/Part Questions Type Marks r

l)istribution i Rcmitr-i'

Section - A
Objective Type Questions (One question ro bc

set fiom each unit) '5 Marks

3x 5 = l5 Marks

_-l
6x5,i0Marks

50 Marks I)ass i rrg

Marks - 2

Section - B
Short Answer Type Questions ( Two questions
to be set fiom each unit and one from each unit
to be attempted)

Section - C
l,ong Answer Type Questions ( Two questions
to be set fiorn each unit and one fiom each unit
to be attempted)

Total

@a4



CHHINDWARA UNIVERSITY, CHHINDWARA
I\{ADHYA PRADESH

Yearly Syllabus For post Graduate
Subject - Mathematics (Final)

CIass

Subject
Paper
'l-itle

M.Sc./M.A. (Final)
Mathematics
F irst
Functional Analysis - I

Compulsory

Max. Marks - 50

Min. Pass. Marks - 20

Compulsory/Optional

I I n it-l:

Unit-ll:

[:nit-llt:

[]nit-lV:

[]nit-V:

Board Of Studies :

II. Sub.iect [:xperr -

'l'exl lJook:

G'F' Simrnons. 1'opologl'and Modenr Analysis. McGraw Hill Irrtcrnational I:clition. l()6.1.

Reference Books:

l' [:' Kreyszig. Introductory Furrctional Anal,r'sis with Applications..lohn \\,i15 & S.rrs. \crr
York. 1978.

2' R'F"Edwards.Functional Analysis.DoverPubl..NewYork. l995.p.K..lairr.o.l).A5u.jaarcl
Khalil Ahmed. Irunctionar Anarysis. Ncw Age Internati.nar (p) rrd. Irubr.

Convergence' Cornpleteness and [Jaire's '['heorerl. ('antors inlcrscction I'hctrrcrn"continuous rnappings. l.Jnifbrrnly contir.rr-r.us rnapl'rinu. Spaccs.l'c.rrtirrtr.Lrs
f unctions.

[:uclidean and tJnitary'spaces" (-auchy. Minkowski ancl llolclcrs incclyalitics. \.rr.ccllinear spaces. t:xamplcs and elerneniury' pr,-,p.rties. I:cluiralcncc ol'rrornrs. []anaclrspace and examples. Continuous linear transtbrntations.

Irunctionals and tlrcir cxtensions. relatcd l.crnrna. llalrn-rlanach 'l l.rcorcnr lirr n.r.rrcdlinear spaces. Coniugates of'nornred linear spaces. l-hc natural ernbeddins .l'r.rrrccllinear space in its second coniugate spacc. Rellexive llarraclr spaccs. opcn r,appirg
theorem. (llosed graph theorem.

Coniugate of an operator. [Jniform boundedrress principle and its applicatior.rs. Irrnerproduct spaces and their elementary propcrlies. [hrallelograrn lar,r. Sclr*artzinequality and polarization identity. IJilberr Space and exarnples..rtlr.srnal
conrplements in Hilbert spaccs.

oftlrononnal sets. []essel's inequalit,v. Crarn Schnriclt orthonorrralizatiep pr()ccs\.
Coniugate Space of tJilberr Space. Riesz represcntar.ion theorcrn. Ad.j.inr .t' ,.operator. Properlies.

3{a"4 :w



CHHINDWARA UNIVERSITY, CHHINDWARA
MADHYA PRADESH

Yearly Syllabus For Post Graduate
Subject - Mathematics (Final)

llilbert spaces obtained tiom llilberr spaces. C'artesian anil l'ensor product ot'ililbcrt spacc\.

convex sets and projections. Pro.iection on a cone and a linearsubspace.

Unit II
Weak convergence. Weak cornpactness properties. Baire's ('ategory Thcurerr. scclucncc ol'
contittuous linear functional" Elanach Saks.'l'heorern" Weak serli continuitr. ('ontinuitr ol'
Pro.jection tln a closed convex set.

tJnit III
C'onvex sets and convex programming elenrentarl notions. intcrnal. bounding and crtcn::; I

points. Suppon firnctional of a Convex set. sirnple exarnplc. \4inkor,lski firncrional supporl

plane through a boundary' point. support rnapping. Separation thcorcnr.

tJ n it-l V

["unctions transtbrtnations and operators. [.inear operators and lhcir ad.ioints. bounclccl ancl

un bou nded operators pro.iect ion operator and d i fi'eren t i a I opcrator.

U n it-V
Spectral theory oI'operators. resolvent ol'operator. resolvent set ancl spectrunt. Spcctral racl iLrs.

Compact operators. its characterizing property.

'fext Books :

V. Balakrishnan : Applied Functional Analysis" Springcr Vcrlag. N*r York.

Reference:

L F.rvin Kreyszig: introductiory Functional Analysis with Applications..loin Wil* ancl Sons.

2. B.V. l-irnaye: ["unctiorral Anal,vsis ll t:dition. Ncw Age International I)ublishcrs.

Class

Subject
Paper

'l'itle

Oompulsory/Optional
Unit I

Board Of Studies :

Il. Sub.ject Expert -

3' *-s-l.-

M.Sc./M.A. (trinal)

Mathematics
Second
Functional Analysis - II
C'ornpulsory

Max. Marks - 50

Min. Pass. Marks - 20

2.

5.

I. Chairnran - @
Aar



CHHINDWARA UNIVERSITY, CHH INDWARA
MADHYA PRADESH

Yearly Syllabus For post Graduate
Subject - Mathematics (F'inal)

Class

Subject
Paper
'l-itle

Optional : Group/paper

M.Sc./M.A. (Final)
Mathematics
Third
Partial Differential Equations
Optional :Gr-l i I

Max. Marks - 50

Min. Pass. Marks - l0

I

tJnit-l
'l-ransport Equation-l ntial Val ue Problem. Non-homr)gcncous cq uat i 6ps.
[-aplace's Equations - Fundamental Solution

tJnit-2
Mean value Formula properties of l-larmonic lunctions. (ircen's []unctions.
[rnergy Methods.

tJ n it-3
L{eat Equation - Fundamental Solution,

I-Jnit-4
Mean Value Formula for heat equations, Properties o1'solutions. [.incrgy
Methods

tJnit-5
wave l:quation - Solution by Spherical Means, Non homogencoLis
['.quations, Energy Methods.

'l'ext Books :

L.C. Evans, Partial Differential Equations, 199g.

Board Of Studies :

IL Subject Experr -

I. Chairrnan -

3 *q={- ;w
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C H H I N DWA RA

Yearly Syllabus For Post Graduate
Subject - Mathematics (F'inal)

Unit I
Nonlinear First order PDE. Complete integrals, Envelopes, Characteristics.

Unit 2-
Hamilton Jacobi Equation, Calulus of Variations, Hamilton's ODE, I-egendrc
Transform, Hopf-Lax formulae, weak solution, Uniqueness.

Unit 3
Conservation Laws (Shocks, Entropy Condition, L.ax * Oleinic formuia. Wcak
solutions, Uniqueness. Riemann's probrem, Long'l'ime behavior)
Representation of Solution - Separation of Variables. Similarity Solutions
(Plane and'fraveling waves, Solitions, Similarity under Scaling).

Unit 4
Fourier and Laplace Transform, Hopf - Cole Transform, Ilodograph and
Legendre Transforms, Potential Functions, Asymptoties (Singular
Perturbations, Laplace's Method, Geometric Optics)

Unit 5

Stationary Phase Homogen ization, Power Series ( Non-c haracteri st i c s u rface.
Real Analytic functions, Cauchy - Kovalevskaya Theorem).

Text Books :

L.C. Evans, Partial Differential Equations, 1998.

Class

Subject
Paper
'l'itle

Optional : Group/Paper

ll.Sc./M.A. (Final)

Mathematics
Fourth
Partial Differential Eq uations-l I

Optional :Gr-l/l

r.c
I

Max. Marks - 50

Min. Pass. Marks - 20

Board Of Studies :

II. Subject [:xpert -

3' {"a*l- 4.
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CHHINDWARA UNIVERSITY, CHH INDWARA
MADHYA PRADESH

Yearly Syllabus For post Graduate
Subject - Mathematics (Final)

Operator Theory on Banach Algebra
Optional : Gr-I l2

[Jnit I:
The Banach Algebra of continuous lunctions. Abstract llanach Algcbras"

fl:il:T: 
Index in a Banach Algebra, Gell- and' Maz.ur't-heorem. Speoral racliLrs

tJnit II:
Ston weierstrass theorem, 'I'he Disk algebra . Algebra o1'firnctions withabsolutely convergent Fourier series.

Unit III:
Adjoint operator, Normar and serf adjoint operators. frro.jections andsubspaces, Multipl ication operators.

tlnit IV:
c* algebras, Gelfand Naimark theorem. Spectral thcorcm. Irunctional

. _ 
calculus, square root of positive operators.

tJnit V:
weak and strong operator toporogy, w* argebras. rsonrorphisnr or- L, spacos .Maximal abelian W* algebras.

Text Book
R' G' Douglas' Banach Algebra 'l-echniques 

in operator'l'hcory. AcadcnricPrese, 1972.
Reference Book

l' R' Larsen, Banach algebras, Marcel Dekker Inc., New york. 1973.2' B' V' [-imaye, Functional Analysis, Wiley Eastern I-inrited. New I)clhi. 1996

Class

Subjecr
Paper
'l'irlc

Optional : Group/paper

M.Sc./M.A. (Finat)
Mathematics
Third

Max. Marks - 50
Min. Pass. Marks - 20

2 C"-
Board Of Studies :

ll. Subject Expert -

' 4(%.{ - s Q_a

t.c
I

4.



CHHINDWARA UNIVERSITY, CHH I NDWARA
MADHYA PRADESH

Yearly Syllabus For Post Graduate
Subject - Mathematics (Final)

Class

Subiect
Paper
'Iitle

Optional : Group/Paper :

Mathematics
Fourth
Spline Theory
Optional : Gr-l l2

Max. Marks - 50

Min. Pass. Marks - 20

Unit I
Polynomial Interpolation: l.agrange florm. divided dillbrcnce and Ncwlon
lbrm. K-th divided diff-erence, Osculatory intcrpolalion. Linritarion ol'
polynomial approximation, Runge example.

t.lnir I I

Piecewise linear approxirnation: Broken lirre irrtcrpolation is ncarly optinral.
Least-squares approxirnation by broken lines" Good nrcshcs. sclLrarc root
example.

Unit III
Piecewise cubic interpolation: Cubic Hermitc interpolation" C'ubic f]csscl
i nterpolation, Ak i mainterpolation, Cubic sp I i ne i nter'po lation. Boundarl
conditions, Best approximation properties of complete cLrbic spline and its
error, 'l'runcated power flunction, Pythagoras theorern. smoothcst intcrpolatron
properfy, Best approximation property.

Unit IV
Parabolic spline interpolation: Dilference of two parabolic splincs.
interpolation of data values given at mid points o1'mcsh intervals. [:xistcncc
and uniqueness of parabolic splines. Piecewise polynorrial reprcscntariorr lirr.
P^.

tJnit V
-l'he 

space P^v and truncated power basis: 
-['hc srroothing of a histogrant br

parabolic splines. truncated power basis, truncatcd powcr furnction.
representation of a lunction of Pk^v. J'here presentation of pp lirnction br, []-
splines,'I'he supporl of B-splines, Paftition o1'ur-rity bv t)-splincs. Splinc
f unction as a combination of B-splines.

'l'ext Book:
l. c. De Boor, A Practical Guide to Splines. Springer-Verlag. Ncw york. 197g.
Reference Books:
L l..l.. Shurnaker. Spline l'-unctions Basic-['heorl..lohn Wilcl & Sons. Ncw York. l9lJl.
l. [)..1. [)avis, Interpolatiorr and Approxirnation. Dovcr Publicatiorrs. lN('. Ncvr Yorli" 1975

Board Of Studies :

ll. Subject l:xpert -

3 *(*'$- :w



CHHINDWARA UNIVERSITY, CHH INDWARA
MADHYA PRADESH

Yearly Syllabus For Post Graduate
Subject - Mathematics (F'inal)

C lass

Subject
Paper

'l'itlc

Optional : Group/Paper

M.Sc./M.A. (Final)
Mathematics
Fifth

Max. Marl<s - ,50

Min. Pass. Marl<s - l0

Spherical 'l'rigonometry 
and Astrononry _ |

Optional :Gr-ll/l

ti n it-l:
F undamental of Spherical T-r.igonometry

Unit-ll:
Relation between sides & angles of a Spherical triangle.

Unit-lll:

Properties of Right angle spherical triangle
tJ n it-l V:

Solution of right angled spherical triangle.

lJ n it-V:

Application of Spherical triangle & Ilxamples.

(Chapters as per Text Book)

1'EXT BOOKS:-

A text book of spherical Astronomy : Gorakh prasad.

Board Of Studies :

ll. Sub.icct I:xper1 -j 4<**{ _
2.

5

L Chairman - w



CHHINDWARA UNIVERSITY, CHHINDWARA
MADHYA PRADESH

Yearly Syllabus For Post Graduate
Subject - Mathematics (F'inal)

C lass

Subject
Paper
'l'itle

Optional : Group/Paper

M.Sc.iM.A. (Final)

Mathematics
Max. Marks - 50

Min. Pass. Marks - 20

Unit -l
Spherical Astronomy-Celestial sphere. Various systcn.r o1'rcf-crcnccs zrncl rclatccl

topics.

Unit -ll
Rising and setting of stars, rate of zenith distarrcc and azinrurth. 'l-wilieht.

tJn it-l I I

Transit instrument.(Astronornical instruments), Alnrospheric Rctractiorr.

Unit IV

l'ime, planetary phenomena.

LJnit-V

Kepler's law of planetary motions, Aberration

(Chapters as per Text Book)

TEXT BOOKS:-

A text book of spherical Astronomy : Gorakh prasad.

Sixth

Spherical 'l'rigonometry and Astronomy - II
Optional :Gr-ll /l

Board Of Studies :

II. Sub.ject Expert -

I. Chairrnan -

'{(*"J- :w



CHHINDWARA UNIVERSITY, CHHINDWARA
MADHYA PRADESH

Yearly Syllabus For Post Graduate
Subject - Mathematics (Final)

Revision of graph theoretic pi'eliminaries. Operations on graphs. (iraptt
Isomorphism Disconnected graph and their Cornponents. 'l'raveling

salesman problem, round table problem.
LJ n it-l I:

F.ulerian and Hamiltonian Paths and circuits.
tlnit-lll:

Properlies of trees. Distance centre. radius. diamctcr ccccntricity and rclatcd
theorems, Graph as Metric space Rooted and binary trccs.

tJnit-lV:

l,abelled graph and trees spanning tree, weighted spannirrg trcc. Shortcst path.
tJ n it-V:

Irundamental cut sets. Rank and nullitv. cut scts and cut vcrticcs. lirrrdanrcrrtal
cut sets.

l'ext Book:

Graph 1'heory with Application to Engineering and Conrputer Science
By Narsingh Deo.

Reference Books:

Graph'fheory by t-larary.

C lass

Subject
Paper
'l'itle

Optional : Group/Paper

tJ n it-l :

Board Of Studies :

ll. Subject Expert -

I q(*={-

: M.Sc./M.A. (F inal)
: Mathematics
: Iriflh
: Advanced Craph'l'heor1-l
: Optional : Gr-ll / 2

r.c
I

Max. Marks - 50

Min. Pass. Marks - 20

4.

rrman -



CHHINDWARA UNIVERSITY, CH H I NDWARA
MADHYA PRADESH

Yearly Syllabus F'or Post Graduate
Subject - Mathernatics (F'inal)

C lass

Subject
Paper
'f itle

Optional : Group/Paper

M.Sc./M.A. (Final)

Mathematics
Sixth
Advanced Craph'Iheory-l I

Optional : Gr-ll 12

Max, Marks - 50

Min. Pass. Marks - 20

ti nit-I:
Connectivity and separability in graphs Abstract graplrs gconrctric graphs
planar graphs Kurtowski two graphs embedding and rcqiorrs o1-a plarrar graphs
Detection of planarity.

ti n it-l I:
Ceometric dual and combination dual.

tJni(-lll:

Coloring and covering of graphs, Chromatic, Polynomial chronralic
partitioning Dimmer problem Domination sets independent sets. [;our colour
conjecture.

U n it-lV:

Digraph and types of digraphs, Digraph and binary rclatiorr Ilquivalcncc
relation ina graph Directed path walk circuit and connectedness
[:uleriandigraph. arborescence matrices A, U and C of digraphs.

tJnit-V:

Adjacency metric of a digraph, Algorithms. Kruskal algurithm. Prisnr
algorithm, Dijkastra Algorithm.

'l'ext Book:

Graph Theory with Application to Engineering and Computcr Sciencc
By Narsingh Deo.

Reference Books:

Graph-Iheory by Harary.

Board Of Studies :

Il. Subject Expert -

3' *q"+*
,rw



CHHINDWARA UNIVERSITY, CHHINDWARA
MADHYA PRADESH

Yearly Syllabus For Post Graduate
Subject - Mathematics (Final)

Unit-l:
C'onstraint and its classification, Possible and virtual displacements (ic,cralizccl
cordinates. Holonomic and Non- Holonomic svstems.

tJnit-ll:
Scleronomic and Rheonomic system. generalizcd potcntial. Laransc's cquatisn
of first kind.

tJnit-lll:

I-angrange's equation of second Kind. [Jniqueness of solution. I:ncr.u] cquariop

for conservation fi elds.

t,Jnit-lV:

['lamilton's variables. Donkin's theorem. tJamilton's canonical equations.

Cyclic coordinates, routh's equation, Poisson's bracket. Poissor.r's Iclcrrtrty..

Jacobi- Poisson theorem. Motivating problem Problems of calculus ol'variatiorrs

U n it-V:

Shortest distance. Minimum surface of revolution. Ilrachistochronc problcrl.

Isoperimetric problem. problems of Geodesic.

Text Books:

l. Ir. Gantrnacher. Lectures in Analytic Mechanics MIR publishers.

2. I'1. Goldstein Classical Machanics (2'"r F.dition). Narosa Publishine IIousc. N*v
Delhi.

3. J.C. Upadhyaya - Classical Mechanics. (Him alaya Publication House)

Class

S ubject
Paper

'l'itle

Optional : Group/Paper

M.Sc./M.A. (Final)

Mathematics
Seventh
Mechanics - I

Optional : Gr-lll/ I

Mar. Marl<s - ,50

Min. I)ass. Marks - l0

Board 0f Studies :

II. Sub.f cct [:xpert -

3 *d: ;w



CHHINDWARA UNIVERSITY, CH H I NDWARA
MADHYA PRADESH

Yearly Syllabus For Post Graduate
Subject - Mathematics (Final)

C lass

Subject
Paper
'l'itle

Optional : Group/Paper

Board 0f Studies :

ll. Subject Experl -

M.Sc./M.A. (Final)

Mathematics
Eight
Mechanics - II

Optional :Gr-llli l

Max. Marks - 50

Min. Pass. Marks - 20

LJnit - I
Fundamental lemma of'calculus of'variations [.,uler's equation lirr one dcpcndcrrl lLnction

and its generalization to (i) n dependent tunction (ii) higher order derivativcs. (.onclitional

extermum. l-agranges equations of second kind indcpcndcnt corrrdinatcs. 'T'lrc cquatiorr ol'

nrotion in a potential fleld. (lanonical equations ot'Hcrnilton.

Unit-II
('onditional extermum under geornetric constraints and rrndcr intcgral ctlnstrair.rts.

Harnilton's Principle ol' least action Poincare Cartenlntegal invariant \L hittakcr ccluation

.lacobi's equations. Statement of lee HWA Chung's theorem.

tJnit-lll
Hamilton - .lacobi equation. .lacobi theorem. Method of scparation ol variat-.lcs. Lagranuc

Brackets.

LJnit-lV
Condition ol canonical character ol a transfbrmation in tcrrns ot'[.a*range hrackcts artc'l

Poisson brackets lnvariance ot'l.agrange brackcts and Poisson brackcts rrrtclcr curtr',rticitl

transtbrmation.

U n it-V
[)istribution tbr a given potential. F.quipotent surtaccs. Surlhcc erncl solid harmortic. Surlitcc

density in terms of surt-ace harmonics. Potential of a flnite rod. l)otential ot'a circular disc.

Poission theorem Cartesian and polar tbrrn. L,aplacc theorcnr for ('arlcsian and polar lirrtn.

'l'ext Books:

l, F. Gantmacher. L.ecturcs in Analytic Mechanics MIR PLrblishers.

2. tl. Coldstein Classical Mechanics (2nd [:.di1ior']). Narosa I'}ublishirrg iloLrsc. N*r I)clhi.
3. J.C. Upadhyaya - Classical Mechanics. (llimalava I'ublication I lousc)

r t,__.[) _



CHHINDWARA UNIVERSITY, CHH I NDWATI.A
MADHYA PRADESH

Yearly Syllabus F'or Post Graduate
Subject - Mathematics (Final)

Unit-l:
Piece wise and spline interpolation: Piecewise [.incar lnterpolation. Picccvr isc ()uadraric
lntcrpoiation. Piecewise cubic lnterpolation. Piecewisc cubic lnte rpolation using llcnrritc
type data. Quadratic arrd cubic spline lnterpolatiorr. Bivariate interpolatiolt.

tl n it-l I:
Approximation:l,east squares Approxirnation. Crarn-schrnitt orlhosonalizalion pr()ccs\.
chebsyshev polynornials .legendre polynolnials.

LJnit-lll:

[]nitbrm approxirnation : []nifbrm nonr . unilbrm pollnontial a;rproxintation. bcsl

Approxirnation. best lJnitbrrn approxirnation conditiorr lirr unilirrrl hest approxiruatiorr.
Linit-lV:

Rational approximation. choice ot'method" Runge's exarnplc.

t Jn it-V:

Nulnerical differentiation: Methods based on intcrpolation Mcthod. Mcthods bascd on linitc
ditference operators. methods based on undeternrined coefllcicrrts. optirnurl choicc ol'sl.cp
length.

l'cxt Book:

Nurnerical Method tbr scientiflc and lingineering computation br \4.K..lain. S.lt.K.
lyerrger. R.K. .lain south [:dition (2003) New Age.

Reference Books :

l. Finite Differences and numerical analysis, H.C. Saxcna - S Chand Publication.
Atkinson. K. [:lernentary Numerical Anallsis. Wiler Ncrr. York. l()85

Class

Subject
Paper
'l-it 

I c

Optional :Group/Paper

Board Of Studies :

ll. Subject Expert -

' q(Y"{*

M.Sc./M.A. (F inal)

Mathematics
Seventh
Advanced Nrrmerical
Optional : Gr-lll 12

Max. Marks - 50

Min. Pass. Marks - 20

Analy'sis - I

,@5w4
I. Chairrnan -



CHHINDWARA UNIVERSITY, CHH I NDWARA
MADHYA PRADESH

Yearly Syllabus For post Graduate
Subject - Mathematics (F'inal)

Class

Surbject

Paper
'l"itlc

Optional :Croup/paper

M.Sc./M.A. (Final)
Mathematics
Eight
Advanced Numerical
Optional : Gr-lll l2

Max. Marl<s - 50

Mirr. Pass. Marks - l0

Anall,sis - II

tJn it-l:
Extrapolation Methods fbr Nurnerical Dil'flerentiation. MLrltistep rncthocls lbr Nurrcrical
Solution of initial value problems. [:xplicir and irlplicit Mulri stcp prcrhecjs

tJ n it-l I:
ceneral Multistep rrethods : p (!) ans o (i) fbr linear rnultiplc stcp rnctlrods . c'envcr.gcr.rcc.l
Multi step methods. predictor correctior nrethods.

Unit-lll:
Stability analysis of Multistep methods: First order ditlbrcntial Irquatiorrs. stabilit\ ol'
Predictor- Corrector Methods. Stability ol'PMp CMc rncthoc1s. sccond Orcjinarr.
Dittererrtial

tJ n it-l V:

ordirrary difl'erential [:quations: -l'hree 
kind o1'Boundarr conditions . [:irritc I)il'r"rrcrct:

methods. [.inear second order cliffbrential F.quations. Non lincar scconcl ercler clil'fL'rcprial
I:q uatiolts.

lJnit-V:

Finite elernent method : Finite element Ritz Finite elenrenl rrethod rnetlrods. Lincar
Boundarv Value Problems. mixed boundarv conditions.

I'ext Book:

Nrrrnerical Method fbr scientitlc and Engineering compuration by M.K. .lain. S.R.K.
ly'enger" R.K. .tain south Edition (2003) Nelv Age.

Rel'erence Books :

l. Irinite Dilferences and numerical analysis. II.Cl. Saxcna S C-'hancl pu5licatiorr.
Atkinson. K. Elementary Numerical Analysis. wiley New york. l9[J-5

Board Of Studies :

Il. Sub.iect Expert -

3 4("aJ-
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CHHINDWARA UNIVERSITY, CH H I NDWARA
MADHYA PRADESH

Yearly Syllabus F'or Post Graduate
Subject - Mathematics (F inal)

C lass

Subject
Paper

l-itle
Optional :Group/Paper

M.Sc./M.A. (F inal)
Mathematics
Ninth
Operations Research -l
Optional :Gr-lV /l

Max. Marks - 50

Min. Pass. Marks - 20

tJnit-l
operations Research and its scope, origin and Devclopnrent of
operations Research. characteristics of operations Rescarch.

LJnit-2
Model in Operations Research, Phase of Operations flcscarch. [-Jscs

and [.imitations of Operation Research, Linear programntine
Problems.

Unit-3
Graphical procedure, Graphical solution of propcny bcliavcd L.p
problems. Graphical solution in some exceptional cascs.

Unit-4
General Linear Programming Problem : Simplex Mcthod exceplional
cases, artificial variable techniques ; Big M method, two phase
Method and problem of degeneracy,

tJnit-5
Concept of Duality : Definition of Primal-dual problerns .Symrnetric
Primal-dual problems, Unsymmetric Primal-dual problems. Gcneral
rules lor converting any primal into its dual. I'rundanrcntal thcorcnt o1-

duality.
"l'ext Book:

Kanti Swarup" P,K. Cuptaand Manmohan. Operations Rescarch. Sultan C'lrancl & Sorrs.
New Delhi

Reference Books :
I -S.D. Sharnra, Operation Research.
l-F.S. lliller and G..1. I-iebernran. lndustrial Engineering Series. 1995

3-G. tladley. [-inear Programming, Narosa Publishing l-louse. 1995.
4-C. lladley. [.inear and Dynamic programming. Addison - Wesle,v Reading lVlass.

-5-H.A. 1'aha. Opcrations Research - An introdr-rction. Macrrillan I)ublislrirrgco. lnc. Nerr rork.
6-PremKutrarCuptaandD.S.flira.OperationReasearch.anlntrodutiorr.S.C'lrand&('ornparrr l.td.Ncri

Delhi.
7-N.S. Karnbo. Mathematical Progranrrning'l'echniqucs. Af lllated l;ast - \\'cst I)r'1. [.1

Board Of Studies :

IL Sub.iect Expert -

3' 
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CHHINDWARA UNIVERSITY, CHHI NDWARA
MADHYA PRADESH

Yearly Syllabus For Post Graduate
Subject - Mathematics (Final)

Max. Marl<s - 5[)

Min. Pass. Marks - 20

I Init-l
Replacenter-rt Problems : Replacement ol ltems that dctcrioratc . Rcplaccllcltt policr
fbr items whose nraintenance cost increase with tinrc and nroner valuc is constant.
Money value. present w'orth f.actor (PWF) and discount ratc. Rcplaccntcltt polic\
tbr items whose maintenance cost increase with time and moncr valuc *'ith constant
rate. Individual Replacement policy. Mortality theorenr. (iroup rcplaccrncnr policr.

Unit-lI
Assignrnent problems : Mathematical lbrmulation" Irundanrental thcurcnts.
Ilungarian rnethod fbr assignment problern. []nbalanced assignnrent problcnr . I'hc'l'ravelling 

Salesman (Routing) problern" Job sequcncing l)rutccssing n.lobs tlrroLrsh l
macl'tines. Processing n.lobs through 3 machines. a graphical nrcthod.

tlnit-lll
-l'ransportation problerrs:Nofih - West Corncr Mcthod l.cast - Cost Mcthod.
Vogel's Approximation Method. MODI Method. l-.xceptiontrl cascs ancl prol"rlcrr ol'
dcgeneracy.

tlnit-lV
Network analysis. constraints in Network. (lonstruction ol'lrct\\ork. ('ritical l'arh
Method (CPM) PIIRI'. PL.R'I'Calculation. Resourcc l,cr,,cling b1 Ncnrork
'l'echniques and advances of network (PIIRITCPM)

Llnit-V
Game theory - Two persons. Zero - Sum Games. Maxirlix Mininrax principlc.
games without saddle points -Mixed strategies. Graphical solutior.r ot'2xnr ancl nrxl
games. Solution by [.inear Programming. Non- I-inear progranrming 'l'cchrriclLlcs 

-

Kuhn - Tuckcr Conditior-rs. Non - ncgative Constraints.
l'ext Book:

I S.t). Sharrna. Operation Researclr.
2 Kanti Swarup. P.K. Gupta and Manmoharr. Operations Research. SLrltarr ('hand &

Sons. New Delhi.
i t:.S" llillcrand (1.J. Liebernran. lndustrial [rngincering Serics. 1995 1 Ihis [.rook corncs

with a ('D containing softrvare
,1C. lladley. Linear Programming" Narosa Publishing House. 1995.
5 O. Iladley. l.inearand Dynarnic prcgranrrning. Addison - Wcslev Rcading Mass.
6ll.A. Iaha. Operations Research - An introduction. Macrnillan I)uLrlishins co. lnc.

New york.
Rcference Books :

I Prern KurnarCupta and D.S. llira. Operation Reasearch. an Introdution. S. Chand &

Board 0f Studies :

ll. Subject L,xpert -

3. (o,.^^J

Class :

Subject :

Paper :'l'itle 
:

Optional : Group/Paper :

M.Sc./M.A. (Final)

Mathematics
Tenth
Operations Research -ll
Optional : Gr- IV / I

;w,
2 N.S. Karnbo" Mathernatical ProgramrningTechniques" Affilatcd f-.ast - Wcst Pvt. l.td.

New Delhi. Maclras

l. Chairrnan

I

; -w(



CHHINDWARA UNIVERSITY, CH H I NDWARA
MADHYA PRADESH

Yearly Syllabus For Post Graduate
Subject - Mathematics (F'inal)

Class

Subject
Paper
'l'itle

Optional : Group/Paper

M.Sc./M.A. (Final)

Mathematics
Ninth
lntegral lrquations & boundarl v,alLre prohlenrs - I

Optional : Gr- lV l2

tjnit - I
Initial value problem lor ODEs Methods of existcncc ernd uniqucncss ol'thc
solution of the ordinary Cifferential equation o1'thc first ordcr ancl thcir
examples.

tJnit - II
Two point Boundary Value Problems, Sturm Liouvillc IlVp. Non
homogeneous BVP, Singular Sturm Liouville UVp.

Unit- III
Classification of I-inear integral Equations. Solution ol-an intcgral cquatiorr.
Convcrting Volterra Integral equation to an ODFI. Converling IVP to
Volterra Integral Equations.

Unit - IV
Classification of non linear integral equations. Singular lntegral equations.
Abel's problem. The generalized Abel's Integral Equation.

tjnit - V
Fredholm Integral equations. The Adomian [)ccomposition Mcthod. 

.l'hc

Vatiational Iteration method, 
-Ihe 

direct computation ntcthod. 'l'he succcssirc
approximations method.

'l'ext Book:

l. A-M Wazlvaz, A tirst course irr Irrtegral Iiquatiorrs. \fo'orls Scicntitrc Sinuapoorc.
2. S.G. Mikhlin: lntegral equations, (Vol 4) (-franslation). Pergamon ['rcss.[.orrdon.
i. L. G. chambers. Integral equations- A short course International Suggcstcd IJooks

colxpany East kilbridge. Scotland.

Reference Books :

l. V. I. Smirnov A course uf higher Mathernatics. Vol.lV. ('['ranslation):.l)crgarlon I)rcss.
Oxtbrd

). C.Corduneanu, lntegral equations & Applications. Carrbridgc I lnivcrsitr I'r'css.
Cianlbridge.

3. BP Parashar. Ditferential & Integral F.quations. CtlS Publislrcrs & I)istribLrtion. I)clhi.

Iloard Of Studies :

Il. Subject Expert -

'q(q=J-

Max. Marks - 50

Min. Pass. Marks - 20
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CHHINDWARA UNIVERSITY, CHH I NDWARA
MADHYA PRADESH

Yearly Syllabus For Post Graduate
Subject - Mathematics (F-inal)

Class

Subject
Paper
'l-itle

Optional : Group/Paper

Itl.Sc./M.A. (Final)

Mathematics
Tenth

Max. Marks - 50

Min. Pass. Marks - 20

lntegral Equations & boundary valuc problcrns - ll
Optional : Gr- lV 12

Unit - I
Eigen values and Eigen functions. Fredholm Integral equalions of scconci l<incl
with Saperable Kernels. Iterared kernels, Resolvent kerne ls.

tJnit- II
Volterra integral equation of the second kind, Irredholm alternativc ihcorcnr.
Fredholm integral equation of first kind. Voltcrra intcgral cquarion ol'lirst
kind.

IJnit- I II
Gauss differential equations, Legendre difl-erential eqr.rations. Besscl's
d i fTerential eq uations

Unit- IV
Hilbert-Schmidt theory, Orthogonality and orthonornraIity of t:igcn-f unctior-rs.
Bessel's inequality. I{ilberl Schmidt's expansion theorcrr.

Unit- V
Green's function. properties of Green's function and its constructior-t.
Application of Green's function to Solving UVP involving ODI:.

I'ext Book:

l. Lcctures on Dif-ferential & Integral equations: Vol X. KosakLr Yosida. lnntcrscicncc
[)Lrblishers l-ondon I 960.

2. lntegral Equations arrd Iloundary'Value Problerns:. M.l). Raisine.lrania. S.('hand
Publ icatiorrs. New Delhi

Reference Books :

t.
2.

4.

5.

Board Of Studies :

II. Sub.iect [:xpert -

Integral equations;(Vol 4) (Translation), S.G. Mikhlin. Pergarnon Press l.ondon.
lntegral equations- Ashort course, L. C. chambers International Suggested Books Conrpan
East kilbridge" Scotland.
A course of higher Mathematics, Vol.lV, (Translation); V. i. lirnirnov" Pergmon [)rt:ss.
Oxford,(chapter I: . Integral equations, chapter lV: Boundary value Problems)
lntegral cquations & Applications. C. Corduneanu, Cambridge University Press.
Cambridge.
Differential & Integral Equations; BP Parashar. CBS Publishers & Distribution. Sahdara.
Delhi.

l. Chairman -
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CHHINDWARA UNIVERSITY, CHH I NDWARA
MADHYA PRADESH

Yearly Syllabus F'or Post Graduate
Subject - Mathematics (Final)

Class

Subject
Paper

-l'itle

Optional

Unit-l:

: M.Sc./M.A. (Final)

: Mathematics
: Eleventh
: Integral Transforms - I

: Group/Paper : Optional : Gr-V / I

Max. Marks - 50

Min. Pass, Marks - 20

Problern related to l.aplace translbrm lnitial and bourrdirrg raluc problcnts. sitrtttltatrc()tr\

ordinary ditferential equations. Problem related to solutiort o1'partial ditl'ercntial ecluatiorrs.

Application of l,aplace 'l'ranslbrmed in Ditterential 1:qtrations .

tJnit-ll:
Two dimensional l.aplace's Equation (Cartesian and Polar tirnrt).'l'lrrec ditlrcnsiotral

[.aplace's [rquation to related problems

Unit-IIl:
Notion ol'wave Equation. Ceneral solution ol wave Iiquations. Soltttiotr b1 scpat'al.iort ol'

variables. Solution oltwo dirnensional wave equation. three ditrensional warc crlttlttiotl.

Unit-l V:

Deflnition: lntegral liquations. problems related to lrrtcgral l:qrrations tll'collroltttion trpc.

lntegral dift-erential equation . Abel's dift-erential eqttation.

U nit-V:
Notion ol'tleat [:.quatiorrs. One and two dinrensional hcal cttndttctitln cclttittitltt. SolLttiotl br

separation of variables and problenrs based on it.

J'exts Books :-

l. Integral Transforms by Goyal & Gupta.

2. lntegral 'l'ransforms by Sneddon.

Board Of Studies :

II. Subject Expen -
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CH HI NDWARA UNIVERSITY, CH H I NDWARA
MADHYA PRADESH

Yearly Syllabus For Post Graduate

Subject - Mathematics (Final)

C lass

Sub.iect

Paper
'l'itle

Optional : Group/Paper

M.Sc./M.A. (Final)

Mathematics
-I'welfth

Integral Transforms - II

Optional :Gr-V/l

Max. Marks - 50

Min. Pass. Marks - 20

Unit - I

Application of Laplace 
-fransfbrrn to boundary value problerrs.

Unit - II
i:lectric Circuits problerns. related to application ol'l:lcctric ('ircuits. r\pplicatiorl t()

dynamics. application to heat conduction equation. applicatiorr to \\i.l\c cLl Llilti()n\.

Application to Bearns.

LJnit -lll
'l'he cornplex Fourier '[ ranstbnn. lnversiort Formula. ['.ourie r cositrc and sitrc transtirrltr.

Unit-lV
Propert ies ol Fourier Transform s" Convolution & Parseval's idcnt i ty.

tJnit-V

[]ourier Transfbrnr of thc derivatives. Finite Fourier Sine & ('osirre 'l'ranslirrtr. lnrcrsitrtr

Opcrational and combined properties ["ourier translbrttl.

Texts Books :-

l. Integral Transforms by Goyal & Gupta.

2. Integral Transforms by Sneddon.

Board Of Studies :

Il. Subject Expert - )
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CH HINDWARA UNIVERSITY, CH H I NDWARA
MADHYA PRADESH

Yearly Syllabus F'or Post Graduate
Subject - Mathematics (Final)

L inear Operators, lixamples- Bernstei n Polynom ials" I]ouri cr scrics.
tJnit-2

Approximation theorems, Bohmanand Korvokin's theorcrns and its
applications, Theorem of Stone.

Unit-3
Existence of polynomials of best approximation. characteristics of pol-r-nonrials

of best Approximation.
Unit-4

Applications of convexity, chebyshev system. [Jniqueness of polync,inial o1'

tlest Approximation.
Unit-5

Chebyshev theorem, Chebyshev polynomial, I ntcrpolation. AIgcbraic
polynomials,'I'rigonometric polynomials.

'l'ext Books:
l. C.C. [-orentz. Approximation ol-Functionsl Holt l'inehart and \\'irrston. lttc.

t966.
Reference Books:
l. Hrushikesh N." M haskar and D.V Pai. Fundarnentals ol-Approximation thcorr. \arosa

Publishing House. 2000.
2. Tirnan A.F.. Theory of [runctions of Real Variable. New York. nrackillan. lt)6-].

-1. (i. Meinnardus" Approximation of F-unctions 
-l-heory 

and Nurncrical Methods.

Class

S ub.lect
Papcr
l-itle

Optional : Group/Paper

tJnit-l

Board Of Studies :

ll. Sub.iect [:,rpert -j 
"K".9_

: M.Sc./M.A. (Final)

: Mathematics
: l]leventh
: Approximation'l'heory
: Optional :Gr-V /2

Max. Marks - 50

Min. Pass. Marl<s - 20

I.

I

4.



CHHINDWARA UNIVERSITY, CHH INDWARA
MADHYA PRADESH

Yearly Syllabus For Post Graduate
Subject - Mathematics (Final)

tJnit I

Fourier Series, Preliminaries. convergence of [:ourie r serics. summabilitv
convergence of trigonometric series,

l..Jnit ll
-I'he 

degree of approximation by trigonometric polynomral Generalitics.
Theorem of Jackson, -[-he degree of approximation o1'dilfbrcntiablc fr-rnctiorrs.

Inverse theorems, Differential functions.
tJnit III

'l'he degree of approximation by Algebraic polynonrials. Prclinrinarics" 'l hc
approximation theorems, Inequalities lcr the derivatives of polynornials"
Inverse theorems.

tJnit IV
Approximation by linear polynomials operators. sunrs o1'dc la Vallec
Poussion-positive operators. The principle of uniform bourrdedness. opcrators
that preserve trigonometric polynomials, 'l'rigonometric saturation classcs.

tJnit V
l,east First Power ol'Approximation. Approximation on an Intcrval. Sonrc
computational aspects.

'l'ext Books:
l. Hrushikesh N Mhaskar and D.V. Pai; Fundarnentals ol'Approsirnation 'l'hco11. Narlsa

I'}ubl ishing tlouse. 2000.
). C.G.. l.orentz. Approximation ol'[]unctions. llolt. Rincharl and \\'iston. lnc. l9(r(r.
3. 'I'..1. Rivilin. An Introduction to the Approxirnation ol'[]Lrne tiorrs.
Reference Books :

l. -l-iman. A.F.. l-heory ol'[runctions ol Real Variablc. Ncw Yorl'. Macknrillan. 196.1.

2. G. Meinnardus, Approximation of Functions. '['heory and Nurncrical Methods. Springcr'

VerlagVol- I 3. 1967.

M.Sc./M.A. (Final)

Mathematics
Twelfth
Approxirnation by I'rigorrometric arrd Algchraic [)olr nonr ials

Optional :Gr-Y 12

Class

Subject
Paper
'f itle

Optional : Group/Paper

Board 0f Studies :

Il. Subject f:xpert -

3 *,,4:

Max. Marl<s - -50

Min. Pass. Marks - l0
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