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Max. Marks 100 (Credit 4)

Regulm

Theory Marks :50 (Min.21)

C.C.E. Marks:40 (Min. 14)
M.Sc. Mathematics
Under CBCS (Only for School of Studies in Mathematics)
SEMESTER IV
Paper I (MAT-C401) Functional Analysis-Il

Unit-l

Hahn-Banach theorenr, Hahn-Banach theorem for complex vector space and normed spaces,

Refleive spaces, Catigory Theorem and Uniform boundedness theorem.

Unlt-z

Strong and Weak convergence, Open Mapping Theorem, Closed Linear Operators and closed

Graph Theorem., Closed Range Theorrm.

Unit-3

Inner product spaces, Hilbert spaces, further properties ofinner product spaces, Orthogonal

complements and Direct Sums @rojection Operator)

Unit4

Complete Orthonormal sets and Bessel's lrequality, Convergence Theorertrs and fourier

coeifficients ,total olthonormal sets and sequences Parsval's Relation Riesz representation theorem.

Unit-5

Representation ofFunctionals on Hilbert space @iesz theorenr, Riesz representation). Hilbert

adjoint opemtor, Self-adjoint opemtors, Unitary operators and Nonnal operators

Recommended Books:

[ 1 ] E. Kreyszig, Introductory Functional Analysis with applicatiors, John Wiley & Sons.

[2] G.F. Simmons, Introduction to Topolory & Modem Analysis Mc Graw Hill, New

Reference :

[] B. Choudhary and SudarshanNanda. Fuctional Analysis with applications, Wiley

Eastem Ltd.

$P,fraa !w
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M.Sc. Mathematics
Under CBCS (Only for School of Studi
SEMESTER IV

Max. Marks 100 (Credit 4)

es 1n a ema lcs

Paper II (MAT-C402) Fundamentals of Computer Science - II (Theory and Practical)

Unit I -
Inheritance, Single Inheritance, Multilevel Inheritance, Multiple Inheritance, Hierarchical

Inheritance, Hybrid Inheritance, Templates including Class Templates.

Unit2 -

C++ Streams, C# Stream Classes, put0 and getQ Functions, getline0 and write0 Functions.

Unit3 -
Database Systems - Role of Database Systems, Database Systems Architecture.

Unit 4 -

SQL -Basic Features including views, Integrity Constraints, Key, Functional Depedency,
Multivalued Functiondl Dependency, Database Design- Normalization up to BCNF.

Unit 5 -

Operating Systems - User Interface, Processor Mangement, Memory management , Network
and Distributed Systems.

Reference Books :

tU E. Balagurusamy, Object Oriented Programming with C+r, III Edition, Tata McGraw-Hill
Publishing Company Limited, New Delhi.

t1l S.B.Lipman, J Lajoi; C+ Primer Addison Wesley.

12) C.J. Date ; Introduction to Database systems, Addition Wesley.

t3l C. futchie; Operating Systems, Incorporating UND( and Windows, BPB Publications.

(N/t' 1\

a

Regular

Theory Marks : 40 (Min. f 4) (Credit 3)

C.C.E. Marks : 40 (Min. 14)

Practical Marks: 20 (Min 7) (Credit 1)

|9:------



Max. Marks 100 (Credit 4)

Regular

Theory Marks : 60 (Min. 21)

C.C.E. Marks : 40 (Min. 14)
M.Sc. Mathematics
Under CBCS (Only for School of Studies in Mathematics)
SEMESTER IV

Paper III (MAT-E403-A) (ELECTM-I) Advanced Functional Analysis-Il

Unit-1

Finite - dimensional topological vector spaces. Linear Varieties and Hyperplanes. Geometric

form ofHa.hn -Banch theorem. . Chapter2(2.2),5(5.1, 5.2) 6(6.2), 7 and 9 (9.4) of R.
. Larsen.

Uilt-2
Uniform - Boundedness principle. Open Mapping theorem and closed graph theorem for Frehet

spaces, Banach - Alaouglu theorem. Chapter 6(6.2), 7 and 9 (9.4) ofR. Larsen.

Unit-3

Extreme points and Extremal sets. Krein- Milman's theorem. Duality polar. Bipolar theorem.
Baralled and Bomological spaces.

Unit4

Macekey Spaces. Sami-reflexive and Reflexive topological vector spaces. Montel Spaces and

Schwarz spaces. Quasi-completeness. Chapter 11(11.1, 1 1.2) ofR. Larsen

Unit-5

Inverse Limit and inductive limit oflocally convex spaces. Distributions. [Walter Rudin and

L.V. Kantorovich and G.P. Akilovl.

Recommended Books :
t1l R.Larsen, Functional Analysis, Marcel Dekker, lnc. New york, 1973.

t2l Walter Rudin, Functional Analysis, TMH Edition, I 974.

t3l L.V.Kantorovich and G.P. Akilov, Functional Analysis, Pergamon Press 1982.

Reference Books :
1 . Laurent Schwartz, Functional Analysis Courant Institute of Mathematical Sciences, New

York University, 1964. \
\1cv-e\- 1---.-Y( w



M.Sc. Mathematics

Regular

Theory Marks : 60 (Min.21)
C.C.E. Marks:40 (Min. 14)

Paper III (MAT-E403-B) (ELECTIYE-I) Mechanics

Unit-1

Generalized cordinates. Holonomic and Non-holonomic systems. Scleronomic and Rheonomic
System Generalized Potential. Lagrange's equations offirst kind. Lagrange's equations ofsecond
Kjnd. Uniqueness ofsolution. Enerry equation for conservative fields.

Unir-2

Hamilton's variables, Hamilton's canonical equations, Donkin's theorem, Matovating probelms of
calculus ofvariations, Shortest distance. Minimum surface ofrevolution. Brachistochrone problem.
Fundamental lemma ofcalculus of variations. Eulels equation for one dependent function and its
generalization to (i) n dependent frrnctions. (ii)higher order derivatives.

Unit-3

Hamilton's Principle. Principle of least action, Hamilton-Jacobi equation (time-dependent and
time-independent), Whittaker's equations, Statement of Lee HWA Chung's theorem, Poincare

Carten Integal invariant.

Unit 4-

Poisson's Bracket. Poisson's Identity. Jacobi-Poisson theorem, lagrange Brackets. Condition of
canonical charactff ofa tansformation in terms oflagrange brackets and Poisson brackets,
Invariance oflagrange brackets and Poisson brackets under canonical transformations.

Unit-5

Flamilton-Jacobi Theory: Solution offlamiltonJacobi equatiorq Jacobi tlrmrem. Met]rod ofsaperation
ofvariables.

Attraction and Potential ofrod, disc, Spherical shellS and sphere.

Reference Books:

0) Narayanan Chandra Rana & Pramod Sharad Chandra Joag, Classical Mechanics, Tata

Mcgraw Hill 1991 .

@ F. Gantnacher, l€ctures in Amlytic Mechanics MIR Publishers.

(3) M. Ray, Attraction and Potential, Student's Friends and Company, Agra.

(4) H. Goldsein Classical Machanics (2nd Edition), Narosa Publishing House , .

Max. Marks 100 (Credit 4)

Under CBCS (Only for School of Studies in Mathematics)
SEMESTERIV

rP'4
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Max. Marks 100 (Credit 4)

Regular

M.Sc. Mathematics
Under CBCS (Only for School of Studies in Mathematics)
SEMESTER IV

Paper III (MAT-E403-C) @LECTM-I) Differentiable Structures on manifolds-Il
Unit-1

Kahler manifolds. A.ffine conncetion

Unlt-2

Holomorphic sectional curvature. Curvature tensor. Almost analytic vector fields.

Unit-3

Nearly Kahler manifolds, Curvature identities. Constant Holomorphic sectional curvature

Unit-4

Almost analytic vector fields Almost Kahler Manifold Anilities vector fields, Almost Contact

manifolds : Lie derivative normal contact stucture

Unir-5

Affinely almost almost cosymplectic manifold, Almost Grayn manifolds: D-confornal tansforma-

tioq Perticular affned connection K- Contact Rumanian manifolds.

Reference Books.

1 - B.B, Sinha An Intoduction to Modem Differential Geomety, Kalyani Publishers, New Delhi.

1982.

2- K. Yano and M. Kon, Structure ofManifolds, World Scientific Publishing co-Pvt. Ltd. 1984.

3- A. Bejaneu, Geometry of Cr- Submarifolds, D. Reidel Publishing Company,, 1986

Reference Books:

1" R.S, Mishra, A course in tensons with application to Riemannian geomety pothishala h4. Ltd.

1965.

2- R.S. Mishrq Structw€s on Differentiable manifold andtheire applications, Chandrcma Prakashan

, 1984.

(*n t!-t.r

Theory Marks r 60 (Min.21)

C.C.E. Marks: 40 (Min. 14)
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Max. Marks 100 (Credit 4)

Regular

M.Sc. Mathematics
Under CBCS (Only for School of Studies in Mathematics)
SEMESTERIV

Paper III (MAT-8403-D) @LECTIYE-f) General Theory of Relativity and Cosmolory-Il

Unit-l

Review ofthe special theory ofrelativity and the Newtonian Theory ofgra.vitation. Principle

of equivalence and general covariance, geodesic principle.

Untt-z

Newtonian approximation of relativistic equations ofmotion. Einstein's field equations and

its Newtonian approximation.

Unit-3

Schwarzschild extemal solution and its isotropic form. Planetary orbits and anologues of

Kepler's Laws in general relativity. Advance ofperihelion ofa planet

Unit-4

Bending oflight rays in a gravitational field. Gravitational reilshift ofspectal lines. Radar echo delay.

Unit-5

Enerry-momentum tensor of a perfect fluid. Schwarzschild intemal solution. Boundary conditiors.

Recommended Books:

[1] S.R.Roy and Raj : Theory ofRelativity JaipurPublishingHouse,Jaipur, 1987.

[2] S. K. Shdvaswa: General Relativity and Cosmology, PHI, .

[3] J.V. Narlikar, General Relativity and Cosmolory: The Macmillan Company oflimited, 1978.

(il"t',u-o
{

Theory Marks :60 (Min.21)

C.C.E. Marks:40 (Min. 14)
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Max. Marks 100 (Credit 4)

Regular

Theory Marks :60 (Min.21)

C.C.E. Marks:40 (Min. 14)

M.Sc. Mathematics

Under CBCS (Only for School of Studies in Mathematics)

SEMESTER IV

Paper III (MAT-E403-E) (ELECTM-I) Abstract Harmonic Analysis tr
Unit-1

The Flaar covering fimction Existence and properties of tlaar covering function Definition

and properties ofthe function Ig (f) . Existence and Uniqueness of the llaar ifiegal ,

Ut1fi-2

Translation in Lp(G), uniform continuity oftranslation character, Characters, Characters group,

properties of characters

Unit-3

CharacGr group or dual group Locally compact abelian group non - trivial complex

homomorphism.

Unit4

The Foprier transfornr, Convolutior! convolution offunction set A ( | ) ofall Fourier transfonns

invariance, of A(f ),
Units5

Fourier Stieltjes transform set B( f ) ofall Fourier Stieltjes tansform, invariance ofB ( 1' ),

Duality Theorem

Recommended Books.

1- George Bachman Elements of AbstractHarmonic Analysis Acadmic hess, New Your. 1964

2- Taqdir Hussain Intoduction to Topological Group w.D. Saudss company 1966 to okW.o.

3 - Walter Rudiru Fourier Analysis on Group Intersceince publisher , John wiley, New York , 1 967

Reference Books.

1- EdwinHewit and Kenneth A. Ross. Abstract Harmonic Analysis -1, springer - verlag, Berlirl

. 1963.

2- lynn H. toomis : An Introduction to Abstract Harmonic Analysis, D, Van Nostruld Co'

Princeton.

.z^ , +1--'{ o'*u*
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Max. Marks 100 (Credit 4)

Regular

Theory Marks : 60 (Min. 21)

C,C.E. Marks : 40 (Min. 14)

Text Books:

Options, Futures and other Drivatives by Jhon C. Hull Prentice -Hall ofkrdia hft. Ltd. An intoduction
to Mathematic Finance by Cheldon M. Ross, Cambridge University Press.

Reference Books:

An Iatroduction to Mathematics of Financial Derivatives by Salih N.Neftci, Academic press, Inc.

mathematics of Financial markets by Ribert J. Elliot & P.E. Kopp Springer verlag, New yorlk lnc.

-q-- r,.r...- d (&h'k-

M.Sc. Mathematics
Under CBCS (Only for School of Studies in Mathematics)
SEMESTERIV

PaperIrI (MAT-E403-I') @LECTTVE-D Mathematics of f inance and Insurance- II
Unit-1

A Briefintoduction to financial Markets,

Unit:2

basics ofSecurities, Stocks Bonds and financial derivatives,

Unit-3

Viz forwards, Futures, Options and Swaps.

Unit4

An Lrtuoduction to stochastic Calculus stochastic process, geometic Brownian motion stochastic

integration andl ito's lemma

Unit-5

option Pricing models- Bfuamial Models and Black scholes option pricing Model for European

Optiors, Black Scholes formula and computation ofgreeks.

%-



Max. Marks 100 (Credit 4)

Regular

Theory Marks : 60 (Min.21)

C.C.E. Marks : 40 (Min. 14)
M.Sc. Mathematics
Under CBCS (Only for School of Studies in Mathematics)
SEMESTER IV

Paper IV (MAT-8404-A) (ELECTM-II) Theory of Linear Operators II
Unit-l

Spectral repregentation of bounded self- adjoint linear operators. Spectral theorem. Spectral

measures. Spectral Integral.

Unit-2

Regular Spectral Measure. Real and Complex Spechal Measure. Complex Spectral Integral

Description ofthe Spectral Subspaces. Characterization ofthe Spectral Subspaces.

Unit-3

The Spectral theorem for bounded Normal Operators. Unbounded linear operators in Hilbert

spece. Hellinger- Toeplitz theorem. Hilbert adjoint operators.

Unit4

Symmetric and self-adjoint linear operators. Closed linear operators and closures. Spectrum

of an unbounded self-adj oint linear operators.

Unit-5

Spectral theorerp for unitary and self- adjoint linear operators. Multiplication operator and

Differentiation Operator. Chapter 10, E. Kreyszig.

Recommended Books:

(1) E. Kreyszig lrtoductory flmctional analysis with applications, Jhon wiley & Sons, Nwe Yorlg

1978.

Referance Books:

(1) P. R. Halmos Introduction to Hilbert space and the theory of Spectral Multiplicity, Second

edition, Chelseapublishing co. N.Y. 1957.

@ N. Dundford and J.T. Schwartz, linear operator -3 part, lnterscience / Wiley, New York 195 8-

71.

(3) G.Bachman and L. Narci, Functuional analysis, Academicpress, 1966

L<- 4'- Y( @04-



Max. Marks 100 (Credit 4)

Regular

Theory Marks :60 (Min.21)

C.C.E. Marks : 40 (Min. 14)
M.Sc. Mathematics

Paper IV (MAT-E404-B) @LECTM-ID Advanced NumericalAnalysis II
Unit-1

Extrapolation methods ordimry differential equations. multi step methods Predicator and corector

method

Untt-2

stability analysis of multistep methods. Ordinary differertial equation

Unit-3

boundary value p,roblems shooting method.

Unit4

Finte difference methods

Unit-5

finite element method

Text book -

(1) Numerical Mmethod for scientific and Engineering computation by M.K. Jai4 S.RK.Iyenger,

R.K. Jain south Edition (2003) New Age.

o
$ 4-Y{ (M'ee-

Under CBCS (Only for School of Studies in Mathematics)
SEMESTER IV



Max. Marks 100 (Credit 4)

Regular

Theory Marks : 60 (Min.21)

C.C.E. Marks:40 (Min. 14)

M.Sc. Mathematics
Under CBCS (Only for School of Studies in Mathematics)

SEMESTER IV

Paper IV (MAT-E404-C) (ELECTTVE"tr) X'uzy Sets and Their Applications II
Unit-1

Fuzzy Relation and fiua gwhs -Fuzy relation on Fuzzy sets, composition of Fuzzy relatiorl

Unit-2

Min-Max composition and its pmperties, Fuzzy equivalence relation Fuzzy compatibility relation

Fuzy relation equation Fuzzy graphs, Similarity relation

Unit-3

Possibility Theory-Fuzry measure s, Evidence theory, Necessity Measure, possibility measure,

Unit4
possibility dishibutioq possibility theory and fuzzy sets possibility theory versus probability theory.

Unit-5

Fuzzy tngic-An overview ofclassical logic, multivalued logics, FuzT proposition Fuzzy quantifiers

Linguistic variables and hedges, Inference ftom conditional firzzy FopositiorL the compositional nrle of

infercnce.

Text Books:

(1) Fuzzy settheory and its Applicatiors by H.J. Zimmermann, Allied Publishers Ltd.,,1991.

@ Fuzry sets and Fuzzf logic by G.J. Iffr and B' Yuan Prentice - Hall oflndia' ,1995

Reference Books:-

(1) Fuzzy sets and Uncertainty and Infornation by G.J. Kalia TinaA. Foljer - Prentice - Hall of

India-

fiV*:u-ry/: -e* 4_Eg- \'/



Max. Marks 100 (Credit 4)

Regular

Theory Marks : 60 (Min. 21)

C.C.E. Marks :40 (Min. 14)
M.Sc. Mathematics
Under CBCS (Only for School of Studies in Mathematics)
SEMESTERIV

Paper IV (MAT-E404-D) (ELECTM-II) Advanced Graph Theory- II
Unit-1

Connectivity and separability in graphs Abstract graphs geomenic gra.phs planar gra.phs

Kurtowski two graphs embedding and regions ofa planm graphs Detection ofplanarity

Unit-2

Geometic dual and combinationa dual.

Unit-3

Coloring and covering of gra.phs, Chromatic, Polynomial chnomatic partitioning Dimmer

problem Domination sets independent sets, Four colour conjecture.

Unit-4

Digra.ph and ffis of digraphs, Digra.ph and binary relation Equivalence relation in a graph

Directed path walk circuit and connectedness Eulerian digraph, arborscence matrices A, B and C

ofdigraphs.

Unit-5

Adjacency metric ofa digra.p[ Alogorithms, Kruskal algorithm, hism algorithm, Dijkastra Algo-

dtlm

Text Book :-
1 - Graph Theory with Application to Engineering and Computer Science by Narsingh Deo.

Reference Book :-

l- Graph Theory by Harary.
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