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List of Revised Courses

Department : Mathematics
Program Name : M.Sc., Ph.D. Course Work
Academic Year : 2021-22

List of Revised Courses

Sr. No. Name of the Course

0 INFORMATION THEORY AND ITS APPLICATIONS
02 SECURITY ANALYSIS AND PORTFOLIO MANAGEMENT
0 FINSLER GEOMETRY

MATHEMATICAL MEASURE OF INFORMATION AND
THEIR CHARACTERIZATIONS

. FINANCIAL MATHEMATICS AND ITS APPLICATIONS

o| o
S I o I e

B MaPhDO6 GEOMETRY OF FINSLER SPACE
MaPhD07 STRUCTURES ON MANIFOLDS

Program Revision Criteria - 1 (1.1.2)
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Department of Mathematics
Guru Ghsidas Vishwavidvalaya, Bilaspur (CG)

Minutes of BOS Meeting held on March 12, 2021

The Following Members were Present:

L. Dr. P. P. Murthy, Head {hnirman

2. Professor Ravi Prakash Dubey Subject Expert
1. Professor A. 5. Ranadive Member

4. Dr. Sandeep Singh Member

5. Dr. 1 P, Jaiswal Special invilee
6. Dr. Dhananjay Gopal Special inviteg
7. Dr. M. K. Gupta Special invites
8. DrK. N. V. V. Vara Prasad Special invitee
9. Dr. Uma Devi Patel Special invitee
10. Dr. Santosh Verma Special invitee
11, Dr. Brijendra Paswan Special invitee

Chairman of BOS welcome all the honourable members of Board of Studies and
special invitees in this meeting. In the meeting, the following agenda appron ed
unanimously. Most of the papers offered at Pre-Ph.D. Course level revised thoroughly
and introduced new papers.

Pre-Ph.D, COURSE WORK in Mathematics
Examination Scheme

o There shall be a Course Work Examination for all provisionally admitted studants

after atleast six months from the commencement of classes of Pre-PhD. Cowrse

Work.
¢ For Pre-Ph.D. Course Work Examination, there shall be three papers of 100 muirhs

cach or such papers as mentioned in Ph.D). repulations’ Ordinances as amended

from time 1o time. n :
¢ The duration of examination for cach quiestion paper shall be ol threee hours and - [

there shall be two sections in each question paper m the (il lowwing manmnes
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a. There shall be 10 (3 marks each) objective type or short-answer questions in
first section/ part of the question paper for 30 marks,

b. There shall be 05 (14 marks each) descriptive / essay / interpretable type
answer questions in second section/ part of the question paper for 70 marks

¢ Examinee of Pre-Ph.D. Course Work has to score minimum 40 marks in each paper
and overall, 55% marks in aggregate in examination in order to be eligible to
continue in the program leading 1o the campletion of Ph.D. thesis.

¢ Examinee of Pre-Ph.DD. Course Work has to present a Seminar in the department.
No marks shall be awarded for this Seminar presented by examinee; it can be
assessed as Successful / Unsuccessful only. This qualifying seminar shall be
evaluated by the concerned department only.

COURSE STRUCTURE
There should be ome compulsory paper, two optional papers and Seminar
evaluations. Students are required to choose any two (02) optional papers from the
given list of Eleven (11) papers approved by BOS.
COMPLLSORY PAPER
MaPhDO1: RESEARCH METHODOLOGY

OPTIONAL PAPERS (ANY TWO):
MaPhD02: INTRODUCTORY FUZZY GROUP THEORY
MaPhDO03: APPLIED FUNCTIONAL ANALYSIS
MaPhD04: CRYPTOGRAPHY
MaPhDO5: DYNAMICAL SYSTEM
MaPhD06: GEOMETRY OF FINSLER SPACE
MaPhD07: STRUCTURES ON MANIFOLDS
MaPhD08: FIXED POINT THEORY AND APPLICATIONS
MaPhD09: MECHANICS OF SOLIDS AND WAVE PROPAGATION
MaPhD10: ADVANCED NUMERICAL ANALYSIS

MaPhD11: ITERATIVE METHODS FOR SOLVING NONLINEAR
EQUATIONS LM

MaPhDI12: FRACTIONAL CALCULUS 1)
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MaPhD06: GEOMETRY OF FINSLER SrACE

Course Objectives:

The ohiective af this course is ro geahie fhee wbiaclents, concefis of £
cian puersaee rexearelt i this arod

Basic concepts of Finsler space

Berwald and Cartan covariant differentiation

Lie differentiation of ntensor, L differentiation of Berwalc

different commutation formulae, Motion, affine motion

Conformal tansformation.

Riemmannian curvature, isotropic point, Shur's theorem, Szabe

Reference Books:
i H. Rund, The Diffcrential Geometry of Finsier Spaces
1959,

M. Matsumoto, Foundations of Finsler Geoinein

Kaisheisha Press, Otsu, 1986,

v L Amonelli (ed), Handbook ol Finsier Cwon
f Publishers, Dordrechi, the Metheriomds, 21603
\ i D Boo, 5.5 Chern ood 2. Shen, An CETTREILIRTS [T T
F\\s Cheomenry, GTM, Springer, 2000
\" s 85 Chernund £, Shen, Riem spnpaane-Finsler Cieonmwiry
6 7. Shen, Lectures on Finsler Geoniry, Lee tiimes on

Scientific, 2001
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Learning Outcomes:

Afier the completion of the conrse. students will b b 10 fearn baste concepts of Finsler
peomelry. They mury wndersrand bete et Fogney e el i ollived conrses like Riemmmim
geometry, Mathemaifcal Plvsics and their apprfications in allivd arex. They will be pelequarely

prepred for pRESHG Fesear Jin Finsler goametn)

MaPhDOT: STRUCTURES ON MANIFOLDS
Course ODhjectives:

The conrse develops the basie concept af Difler critiabde apgnifoldd amd afve gives conoepes af
iifferemt complex sirvciires o migzenfferlels

Manifolds and Connection: Concepts of manifolds, Tangent vectors, Vector fields, Lie
Brackets. Affine connections, Torsion tensor of an alfine connection, Curvalure lensor
of an affine connection

Complex and almost Complex Manifolds: Definition and example, Nijenhuis tensor.
Eigen Values of an almost complex structure, Existence theorem and inerrability
condition, contravariant and covariant almost analytic vector fields.

Almost Hermite Manifold: Nijenhuis tensor, Almost analytic vector fields, Curvature
in almost Hermite manifold, Holomerphic Scctional Curvature, Linear connection in an
almost Hermite manifald.

Koehler Manifold: Definition, Holomorphic Sectional Curvature, Bochner Curvature
tensor, affine connection in almost Kachler manifold

Nearly Kaghler Manifold: Definition, Projective correspondence between two Nearly
Kaehler manifolds, Curvature identitics.

Parakaehle Manifold: Definition, Curvature ldentities and conformal flatness of
ParaKachler manifold.

Reference Books:

L. K. Yano and M. Kon, Structures on Manifolds, World Sciéntific. 1954

2. . E. Blair, Riemannian Geometry of Contact and Symplectic Manilolds, Progress
in Mathematics, Vol. 203, Birkhiluser Inc., Boston, Ma, 2002,

3, R 8. Mishra, Struciures on Differeniable Manifolds and  their

Ap |'|Ii.n..'.|.li s
ChandramaPrakashan, Allahabad, 1984

4. 11, C, Deand A A, Shaikh, Complex Manilolds and Contact Manifolds, Narosa

Learning Culcomes: I'
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| modified slightly at M.Sc. 111 and M.Sc. IV
2021-22 onwards.

Note: The following papers at M.Sc. leve
semester. Implementation of the course will be from the session

M.Sc. HIT Semester

INFORMATION THEORY AND ITS APPLICATIONS

Course Objectives:

The muain concern of information theory is to diseover matl mreaticad fawys governing the spsfem,
devien 1o commumcate o manipilate iformietion It sels up qranlitalive  measire of
information and capacity of vartous systems o frasmil viore amd process the information
Cenclimge ix the application of the infermation theory which will be tanghi to the sittclernty i thiy

PN

Introduction, communications, processes, a model for a communications system, o

guantitative measure ol information, a binary unit of information, discrete scheme
neepts of probability related 10 information theory, Basic

without memory, Basic ¢«
clements of encoding,

concept of information theory, memory less finite scheme,

continuum without memory
Books Recommended.
1. F. M. Reza. An introduction to information theory. Dover Publications Inc. New

York
Robert B Ash. Information theory, Inter Science Publishers New York

o

John R. Pierce. An Introduction 1o information theory, Dover Publications Inc.

New York.
4. John Avery. Information theory and evolution World Scientific, New Jersey.

o

Learning Outcomes:

After successful completion of this paper the students will be ahle to explain the concepls of
entropy and mutual informaiion. The studenis will also be able to understand the concept of
information theory and its usefulness in various fields such ay in defence, tn portfolio selection

in general election, in compuies SClence, 10 pattern 1o oRnitton and in imaee processing
M.Se. 1 Semester
SECURITY ANALYSIS AND PORTFOLIO MANAGEMENT
Course Objectives:

The main objectives of this paper ix o study ahomt the securities analysis and porifolio

opnimization which can be wsed in the analvsis of stock marker velated entitioy

\ ’ .
Introduction, investment, securities market, stock exchanges, risks, share valuation,
band valuation, portfolio analysis, portfolio selection, copital nsset pricing model
(CAPM).

»__,E‘,’o'“ Recommended y {,- A e :
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1. John C Hall, Options, features and other derivatives, Prentice- Hatl of Ind
Private Limited
v Sheldon M Ross. An intraduction 1o Mathematical  Finance. Cambridge
University Press
o X Ve .
1§ Kevin, Sceurity analysis and portfolio management. PHI learning Private
limited
Learning Outcomes:
11er successful completion of thus paapred the stuedents will he ahle to analvae e Various kaenels
of securitiex and they can decide o take the Jecision abon 1o prur hase the secnritiex for 1
| hencfit of thew owa in fitire
! -
1 M.Sc. IV Semester

FINSLER GEOMETRY

Course Objectives:

The obfective of this course I8 1o aable the stidents, the basic concepis of Finsder goomein

witich are usetud por further st

Line clement, degree of homogeneity. Finsler space, Euler’s theorem, metne 1ensor,

genernlized Christoftel symbols, Cartan tensor. Minkowskian space, Tangent space
dual tangent space, length of a vector, Geodesic.
5-differentiation, partial 3-differentiation, Berwald differentiation, commutation

formulae, metrical connection, Landsberg space. Affinely connected space, Rices

commutation formula, Berwald curvature and torsion tensors, Berwald deviation tensor
Bianchi identities, Recurrent Finsler space. Symmetric Finsler space.

Projective change, projective dev jation tensor, projective curvature and LOrsion [Ensors
Cartan 1wo processes of covariant dilterentintion, Cartan curvaiure and LOrsion Lensors
Books Recommended:

I. H. Rund. The Differential Geometry ol Finsler Spaces, Springet-Verlag, Berlin

1959,

L

M. Matsumoto, Foundations of Finster Geametry and Special Finsler Spaces
Kaisheisha Press, Otsu, 1986,

1P L Antonelli (ed), Handbook of Finsler Geometr) Kluwer Academe

Publishers, Dordrecht, the Netherlands, 2005

Learning Outcomes: !

A0er plee Compgne o ef 10 cornr stacdonts will be bl to Jearnt somng Bpste conee s i d
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M.Sc. IV Semester
1. MEASURE OF INFORMATION AND THEIR

MATHEMATICA
CHARACTERIZATIONS

Course Objectives:

)
The main objective of this paper s 1o stacy how to measure the Information nrthematiceii)
al equations, Shannon's measure of

Introduction, entropy of a single event, function
correlations, the

desirable properties ol entropy and  thew

information, some
The fundamental equation of

HincinFaddeev characterization of Shannon Entropy.
mformation

Books Recommended.

1. 1. Aczel and Z. Doroczy, On measure of information and their characterizations.

Academic Press, New York
7 F. M. Reza, An introduction to information theory. D

York

over Publications Inc. New

Learning Outcomes:

tfier succexsful completion of this papel the students will be able 10 measure the decay of

farmalion i CammuincaTion « fanmed during the tramsnpssion of informalion

M.Sc. IV Semester
FINANCIAL MATHEMATICS AND I'TS APPLICA TTONS

Course Objectives:

The objcctives of this paper Is 1o study various ypes of finai kel (estrasments and their
applications tn various fields

Financial Derivatives - Introduction, types of financial derivatives, forwards and
futures. Options and its types and SWATS. Technical analysis and fundamental
analysis.

it . g > . ar »
Pricing contracts via arbitrage. The arbitrage theorem. The block scholes formulis Cox
Ross Rubinstein model

Books Recommended

1. John € Hall, Options, features and other derivatives, Prentice- Hall of Todu

Private Lumited

7 Che - :
2, Sheldon M Ross, An introduction o Mathematical  Finanee.,  Cambridge

- J15
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/ / o~ \') e\ . . f \\§ ‘\_.v‘:;“-.

, 7\ °? o 16417
7" S (¥

University Press

Program Revision

Criteria - 1(1.1.2)




ae Rvaffanea

Py afifr 2000 1 25 % Jhier il v Py

B, RergR - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
{ACentral Uaipersy Estaliched byt Centrl imritos At 2699 Yo, 75 ol 2009
Koni, Bilaspur - 495009 (C.G.)

1. Sahil N. Nettei and Hirsa, An introduction to Mathematics of financial

derivatives, Acondemic Press Inc.

4. Robert J Elliot and P. Ekkehard Kopp, Mathematics ol financial markets,
Springer-Verlag New York Inc

5. 5 Kevin, Security analvsis and portfolio management. PHI learning Private
limited

6. Steven Roman, Introduction to the mathemalies of finance, Springer
Learning Outcomes:

titer successiul complerion of this paper the students will be able fo explain varions bipes of

Fincmcran aherivealives amed ey wild he able (o apyy tiks concey 1n stack markel analysiy
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