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M.Sc. /M.A. Course (Fourth Semester)
PAPER -1
Functional Analysis (II)

Max. Marks 80

Unit-1 Uniform boundedness theorem and some its consequences. Open
mapping and closed graph theorems.

Unit-1I Hahn-Banach theorem for real linear spaces, complex linear spaces
and normed linear spaces. Reflexive spaces. Weak Sequential
Compactness. Compact Operators. Solvability of linear equations in
Banach spaces. The closed Range Theorem.

Unit-II1 Inner product spaces. Hilbert spaces. Orthonormal Sets. Bessel's
inequality. Complete orthonormal sets and Parseval’s identity.

Unit-1V Structure of Hilbert spaces. Projection theorem. Riesz representation
theorem. Adjoint of an operator on a Hilbert space. Reflexivity of
Hilbert spaces.

Unit-V Self-adjoint operators, Positive, projection, normal and unitary
operators. Abstract wvariational boundary-value problem. The

generalized Lax-Milgram theorem.



M.Sc./M.A. Course (Fourth Semester)
PAPER -11
Mechanics
Max. Marks 80

Analytical Dynamics:

Unit-1 Generalized coordinates. Holonomic and MNon-holonomic systems.

Unit-11

Scleronomic and Rheonomic sytems. Generalized potential
Lagrange's equations of first kind. Lagrange’s equations of second
kind. Uniqueness of solution. Energy equation for conservative
fields. Hamilton's variables. Donkin's theorem. Hamilton canonical
equations. Cyclic coordinates. Routh's equations.

Poisson's Bracket. Poisson's Identity. Jacobi-Poisson Theorem.
Motivating problems of calculus of variations, Shortest distance.
Minimum surface of revolution. Brachistochrone problem.
Isoperimetric problem. Geodesic. Fundamental lemma of calculus of
variations. Euler's equation for one dependent function and its
generalization to (i) ‘'n" dependent functions, (ii) higher order
derivatives. Conditional extremum under geometric constraints and

under integral constraints.

Unit-1I1 Hamilton-Jacobi equation. Jacobi theorem. Method of separation of

variables. Lagrange Brackets. Condition of canonical character of a
transformation in terms of Lagrange brackets and Poisson brackets,
invariance of Lagrange brackets and Poisson brackets under

canonical transformations.

Gravitation:

Unit-1V Attraction and potential of rod, disc, spherical shells and sphere.

Surface integral of normal attraction (application & Gauss' theorem).

Laplace and Poisson equations.

Unit-V Work done by self-attracting systems. Distributions for a given

potential. Equipotential surfaces. Surface and solid harmonics.

Surface density in terms of surface harmonics.



M.Sc./M.A. Course (Fourth Semester)

PAPER-III (A)
Operating System and Database Management System
- Theory and Practical

Max. Marks. 100

(Theory-70 +Practical-30)
Unit-1 Database Systems-Role of database systems, database system

architecture and data modeling.

Unit-Il  Introduction to relational algebra and relational calculus.

Unit-Ill Introductionto SQL:  Basic features including views; Integrity
constraints; Database design-normalization up to BCNF.

Unit-IV Operating Systems- Overview of operating system, user interface,
processor management, memory management.

Unit-V /0 management, concurrency and Security, network and distributed

systems.



M.Sc./M.A. Course (Fourth Semester)

PAPER-III (B)
Cosmology (II)

Max Marks - 80
Unit-I: Cosmology-physical universe, Mach's principle, Einstein modified

field equations with cosmological term.

Unit-Il: Static Cosmological models of Einstein and De-Sitter, their
derivation, properties and comparison with the actual universe.

Unit-IlI: Hubble's law. Cosmological principles. Weyl's postulate. Derivation
of Robertson-Walker metric. Hubble and deceleration parameters.
Redshift. Redshift versus distance relation. Angular size versus
redshift relation and source counts in Robertson-Walker space-time.

Unit-IV: Friedmann models. Fundamental equations of dynamical cosmology.
Critical density. Closed and open Universes. Age of the Universe.
Matter dominated era of the Universe.

Unit-V: Einstein-deSitter model. Particle and even horizons. Eddington-
Lamaitre models with [-term. Perfect cosmological principle. Steady

state cosmology.



Unit-1

Unit-II

Unit-III

Unit-IV

M.Sc./M.A. Course (Fourth Semester)
PAPER-III (C)
Fuzzy Set Theory & Its Applications (1I)

Max Marks - 80
Fuzzy Logic-An overview of classical logic, Multivalued logics, Fuzzy
propositions. Fuzzy quantifiers. Linguistic variables and hedges.
Inference from conditional fuzzy propositions, the compositional
rule of inference.
Approximate Reasoning-An overview of Fuzzy expert system. Fuzzy
implications and their selection. Multiconditional approximate
reasoning. The role of fuzzy relation equation.
An introduction to Fuzzy Control-Fuzzy controllers. Fuzzy rule base.
Fuzzy inference engine. Fuzzification.
Defuzzification and the various defuzzitication methods (the centre

of area, the centre of maxima, and the mean of maxima methods).

Unit-V Decision Making in Fuzzy Environment-Individual decision making.

Multiperson decision making. Multicriteria decision making.
Multistage decision making. Fuzzy ranking methods. Fuzzy linear

programming.



M.Sc./M.A. Course (Fourth Semester)
PAPER-III (D)
Mathematical Biology (1I)

Max. Marks - 80
UNIT-1
Tumor Modelling: Phenomenological Models, Nutrients: the Diffusion-limited
Stage, Moving Boundary Problems, Growth Promoters and Inhibitors,
Vascularisation, Metastasis, Immune System Response.

UNIT-II

Growth and Control of Brain Tumors : Basic Mathematical Model of Glioma
Growth and Invasion, Tumour Spread In Vitro: Parameter Estimation, Tumour
Invasion in the Rat Brain, Tumour Invasion in the Human Brain, Modelling
Tumour Resection in Homogeneous Tissue, Analytical Solution for Tumour
Recurrence After Resection, Modelling Surgical Resection with Brain Tissue
Heterogeneity, Modelling the Effect of Chemotherapy on Tumour Growth,
Modelling Tumour Polyclonality and Cell Mutation.

UNIT-111
Dynamics of Infectious Diseases: Historical Aside on Epidemics, Simple
Epidemic Models and Practical Applications, Modelling Venereal Diseases,
Multi-Group Model for Gonorrhea and Its Control, Bovine Tuberculosis
Infection in Badgers and Cattle, Modelling Control Strategies for Bovine
Tuberculosis in Badgers and Cattle.

UNIT-IV
Modelling of Immunodeficiency Virus: AIDS: Modelling the Transmission
Dynamics of the Human Immunodeficiency Virus [HIV]), HIV: Modelling
Combination Drug Therapy, Delay Model for HIV Infection with Drug Therapy,
Modelling the Population Dynamics of Acquired Immunity to Parasite
Infection, Age- Dependent Epidemic Model and Threshold Criterion, Simple
Drug Use Epidemic Model and Threshold Analysis.

UNIT-V

Geographic Spread and Control of Epidemics: Simple Model for the Spatial
Spread of an Epidemic, Spread of the Black Death in Europe, Brief History of
Rabies, Spatial Spread of Rabies Among Foxes: Background and Simple Model,
Three- Species (5IR) Model. Control Strategy Based on Wave Propagation into
a Nonepidemic Region: Estimate of Width of a Rabies Barrier, Analytic
Approximation for the Width of the Rabies, Effect of Fox Immunity on the
Spatial Spread of Rabies.



M.Sc./M.A. Course (Fourth Semester)
PAPER -1V (A)
Operations Research (II)
Max. Marks. 80

Unit-1 Dynamic Programming - Deterministic and Probabilistic Dynamic
programming. Integer Programming- Branch and Bound Technique.

Unit-Il Game Theory-Two-Person, Zero-Sum Games. Games with Mixed Strategies.
Graphical, Solution. Solution by Linear Programming.

Unit-1II Integer Programming-Branch and Bound Technique.

Unit-IV Queuing system: Deterministic Queuing system, probability distribution in
Queuing, classification of Queuing models, Poission Queuing system
((M/M/I):(o/FIFO), (M/M/1): (SIRO), (M/M/I): (N/FIFO). Inventory control:
The concept of EO(), Deterministic inventory problem with no shortages.

Unit-V Nonlinear Programming-One and Multi-Variable Unconstrained Optimization.
Kuhn-Tucker Conditions for Constrained Optimization. Quadratic
Programming.

References:

1. FS. Hillier and G.]. Ueberman. Introduction to Operations Res Bareft (Sixth
Edition), McGraw Hill International Edition, Industrial Engineering Series,
1995. (This book comes with a CD containing tutorial software).

2. (. Hadley, Linear Programming, Narosa Publishing House, 1995.



M.Sc. /M.A. Course (Fourth Semester)
PAPER-IV (B)
Wavelets (1I)

Max Marks - 80

Unit-1 Characterizations in the theory of wavelets-The basic equations and
some of its applications.

Unit-1l Characaterizations of MRA wavelets, low-pass filters and scaling
functions. Non- existence of smooth wavelets in H 2 (R).

Unit-IIl Frames - The reconstruction formula and the Batian-Low theorem
for frames. Frames from translations and dilations. Smooth frames
for H2 (R).

Unit-IV Discrete transforms and algorithms-The discrete and the fast Fourier
transforms. The discrete and the fast cosine transforms.

Unit-1V The discrete wversion of the local sine and cosine bases.

Decomposition and reconstruction algorithms for wavelets.

REFERENCES:

1. Eugenic Hern Bndez and Guido Weiss, A First Course on Wavelets, CRC Press,
New York, 1996.

C. K. Chui, An Introduction to Wavelets, Academic Press, 1992.

I. Daubechies, Ten Lectures on Wavelets, CB5-N5SF Regional Conferences in
Applied Mathematics, 61, SIAM, [ 1992,
4. Y. Meyer, Wavelets, algorithms and applications (Tran. by R.D. Rayan,

SIAM, 1993,

5. M.V. Wickerhauser, Adapted wavelet  analysis  from theory to

W



M.S5c. /M.A. Course (Fourth Semester)
PAPER -V (A)
Programming in C (with ANSI features)

(II) Theory and Practical
Max. Marks. 100

[Theory-70 +Practical-30)
Unit-1 Storage Classes-Fixed vs. Automatic Duration. Scope. Global
variables. The register Specifier. ANSI rules for the syntax and

Semantics of the storage-class keywords.

Unit-1l Pointers Pointer Arithmetic. Passing Pointers as Function
Arguments. Accessing Array Elements through Pointers. Passing
Arrays as Function Arguments. Sorting Algorithms. Strings.

Multidimensional Arrays. Arrays of Pointers. Pointers to Pointers.

Unit-111 Functions-Passing Arguments. Declarations and Calls. Pointers to
Functions. Recursion. The main Function. Complex Declarations.
The C Preprocessor-Macro Substitution. Conditional Compilation.

Include Facility. Line Control.

Unit-1V Structures and Unions-Structures. Dynamic Memory Allocation.

Linked Lists. Unions, enum Declarations.

Unit-V Input and Output-Streams, Buffering. The <Stdio.h> Header File.
Error Handling. Opening and Closing a File. Reading and Writing
Data. Selecting an 1/0 Method. Unbuffered 1/0 Random Access. The
standard library for Input/Output.



M.Sc./M.A. Course (Fourth Semester)
PAPER-V (B)
Graph Theory-1l

Max. Marks - 80
Unit-1: Ramsey Theory: Perpectness-preserving operations, Forbidden

Subgraph orientations, Ramsey numbers and Ramsey graphs.

Unit-11: Groups: Permutation groups, The automorphism group, graphs with
given group, symmetry concepts, pseudo-similarity and stability,
spectral studies of the Automorphism group.

Unit-11I: Polynomials and Graph Enumeration: The colour polynomials, The
chromatic polynomial, The bivariate colouring polynomials.

Unit-1V: Graph Enumeration: Co-chromatic (co-dichromatic) graphs and
chromatically unique graphs, Graph Enumeration.

Unit-V: Digraphs & Networks: Digraphs, Types of connectedness, Flows in

Networks, Menger’s and Konig's Theorem, Degree sequences.

REFERENCES:

1. K R.Parthasarathy, Basic graph theory, Tata Mc graw Hill publishing company
limited, 1994.

R.]. Wilson, Introduction to graph theory, Longman Harlow, 1985.

3. John Clark, Derek Allon Holton, A first look at graph Theory, World Scientific
Singapore, 1991.

Frank Hararary, Graph Theory Narosa, New Delhi, 1995.

Ronald Gould and Benjamin Cummins, Graph Theory, California.

Narsingh Deo, Graph Theory with applications to Engineering and Computer
Science, Prentice-Hall of India Private Limited, New Delhi, 2002.
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M.Sc. /M.A. Course (Fourth Semester)
PAPER-V (C)
Algebraic Number Theory (1)

Max Marks - 80

UNIT-1
Extensions: Decomposition and ramification, Unramified extensions, Tamely
ramified extensions.

UNIT-I
The Different and Discriminant: Complementary modules, The different and
ramification, The discriminant.

UNIT-I1I
Cyclotomic Fields): Roots of unity, Quadratic fields, Gauss sums, Relations in ideal
rlasses, Fermat's last theorem.

UNIT-IV
The Structure of Units: Dirichlet's Unit Theorem, Units in Real Quadratic Fields,
Pell’s equation.

UNIT-V
Zeta Functions: The Riemann Zeta Function, Dedekind Zeta Function



