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List of New Courses Introduced

Department :  Mathematics

Program Name : B.Sc., MSc.

Academic Year : 2017-18

List of New Courses Introduced

MSC5.1 Abstract Algebra

MSC 5.2 Analysis

MSC 5.3 Mechanics-I

MS0 5.1 Mathematical Statistics-|

MSO 5.2 Numerical Methods
n MSO 5.3 Hydro Statics

MSO 5.4 Programming in C (With ANSI Features)
w MSO 5.5 Combinatorial Mathematics
“ MSC 6.1 Linear Algebra

MSC 6.2 Advanced Analysis

MSC 6.3 Mechanics-II

MS0 6.1 Mathematical Statistics-Il
MSO 6.2 Number Theory

MSO 6.3 Hydrodynamics

MSO 6.4 Linear Programming Problems
MSO 6.5 Mathematical Finance

Finsler Geometry

Integral Equations
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Minutes of Meetings (MoM) of Board of Studies (BoS)

Academic Year:2017-18
: School of Studies of Mathematical and Computational

Department : Mathematics

Date : June 29, 2017
Venue
r

Guru Ghasidas Vishwavidyalaya, Bilaspur (CG)
Dcepartment of Mathematics

Minutes of Mecting of Board of Studices

N\ mecting of Board ol Studies was held on 2906 2017

the meeting:

I D¢

>

533 34

Professor S.K. Srivastava (Subject Expert)

Murthy (11ol))

(Dept. of Mathematics. BHIU

. Varanasi)

I'he lollowimmge members were present n

(Chairman)
(VO Nominee)

(Moember)
SiNMaember)
(NMoember)

(Special Invitee)

The lollowing new courses are being offered from the academic vear 2017-18

3 Professor AS. Ranadive
4. Dr. PP Murthy (Associate Professor)
S, Dr. B.B. Chaturvedi
G, Dr. Manish Kumar Gupta
Sr Programme 1 Scemester | Course Code
| No | Name '
01 v | MSC 5.1
02 i v |  mMsSCs.2
| 03 | { vV ] MSC 5.3
04 | | Vv | MSO 5.1
> | os vV | MSO 5.2
06 1 vV 1 NSO 5.5
| 07 [ v | MSO 5.4
Os | B.Sc. (lion’s) . AV MSO 5.5
| o9 ' ‘ Vi | MSCol
10 | ' Vi | MSC 6.2
11 Vi i MSC 6.3
12 | Vi | MSO 6.1
[ 13 E i VI [ mMsoo62
14 ' Vi MSO 6.3
s ! V1 | MSO 6.4
1o ! ' Vi |  Msoos
17 i M.Sc | 1l |
' 18 | M.Sc v 1
Head HITTRTET
Heud
nftrer @ANET
Depanment of Mathematics
R o w faafaaraa,
Gur ) \ ravidyalaya,

3 1.) 405000, MiRH
(o & 495009, India
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| Name of the course
|

ABSIRACI
ANALYSIS
MECHANICS -1
MATHEMATICAL STATISTICS -1
NUMERACIAL METHODS
HIYDRO STATICS
PROGRAMMING IN C (WITH
FEATURLS)

L CONMBINA TORIAL
LINFAR ALGEBRA
ADVANC B ANAL YSIS

MECHANICS - 1

MATHEMATICAL STATISTICS - 11
NUMBER THEORY

HDRO DY NAMICS

LINIAR PROGRAMMING PROBL EMS
MATHEMATICAL FINANCE

| INTEGRAL EQUATIONS

| FINSEIL.LR GEFOMETRY

AlLGEBRA

ANSI

MATHLEMALICS

New Course Introduced

Criteria - 1 (1.2.1)
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B. Sc. (HON'S) IN MATHEMATICS

SEMESTER | COURSE
CODE

CORE COURSE CREDIT

HOURS

TANALYTICL GEOMETRY OF
THREE DIMENSION

R I R

STATICS & DYN.«\M!CQ

T On e T T e —

[ VEC IGREALCUL I FOURTERI 57 [TIEp3Es

. BLEARINGEIERAS OSSN

MSC 32 | ORDINARY DIFFERENTIAL 03
EQUATIONS

MSC41  |[MODERNALGEBEA | IRl
. MEL B RIS L oo s L SN (L
| MSC42 | PARTIAL DIFFERENTIAL 03
g EQUATIONS
15 MSEe St | ABSTRAGT ALGEBRAL, b T
| o == ]

(ELECTIV [ : |
(ELECHLY [ MSOS3 [NVDRO STATICS e |
CHOOSE 7y SO 5. I PROGRA WINVETING AN 5 y ! '

ANY £, :

TWO)
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ADVANCE ANALYSIS

[ MATHEMATICAL STATISTICS - 11

‘;’éﬁﬁ'{,‘,}f MS0 6.3 | HDRO DYNAMICS
TWO)

MATICAL FINANCE

DR R

MSC 5.1 ABSTRACT ALGEBRA

Automorphism and inner automorphism, Automorphism groups Normalizer and centre. Commutator
subgroups. Conjugacy class. Class equation. Cauchy theorem, Sylow theorems.,

Ciroup action, isotropy group of an action, stnhilizers and orbits. Fixed point of an action

Rings, Integral Domains and Fields. ldeal and quotient Rings. Simple ring. Ring Homomoephism and

womorphism. Ideal generated by a subset Principal ideal domain, Prime and maximal ideals.

Divisibility in an integral domain, Polynomial Rings tuclidean Rings, The ring Z[1).
Books Recommended :

I Vijay K Khanna and S. K. Bhambri, A course in Abstract algebra, Vikas Publishing House Pyt
Lul, Third Edition, 2008.

2

P8 Bhatacharya, S K. Jain and SR Nagpal, Basic Abstract Algebra (2nd Edition) Cambridge

University Press, Indian Edition, 1977. i
6114 C iz Q‘\/ ,6 7/ &/
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N Herstain, Topics i Algebra, Wiley Eastein Ltd., New Delln, 1975

N Jacobson, Basic Algebra, Val | & 1L W Il Freeman, 1980 (also published by Hindustan
Ao , Bz )
Publishing Company)

'

AMSC 5.2 METHODS OF REAL ANALYSIS

Weal Analysis: Least upper bounds, sequence and subscquence, limit of a sequence, canvergent
o - I R . & NCCS switl S nvereen
CYNENCes divergent sequences, boumded sequences, monoione sequences, oparations on < nvergent
= ¥ i 1 ' i T 9 a1 "
sequences, operations on divergent sequences, lmit superior and limit inferior, Cauchy sequences,
fimit superior and Timit inferior for sequences of sets.

Converaence and divergence, series with nonnegative terms, altemating  series, condinonal|
convergence and absolute convergence, reammnsements of series, tests for nbsolute convergence,
series whose terms forin 3 BON-INCreasing sequence, sumination by paris.

Sets af measure zero, definition of the Riemann integral, existence of the Riemann integral, properiics

of the Riemann integral, decivatives, Rolle’s thearern, the law of the mean, fundamental thearems al
caleulus, improper integrals, improper mtegrals(continued).

Rouks Recommended ;

1. Shanti Narayan, A Course of Mathematical Analysis. S, Chand & Camipany, New Delhi

2T M. Apostol, Mathematical Analysis, Narosa Publishing House, New Delhi, 1985

1. R, R. Goldberg. Real Analysis, Oxford & 1BH Publishing Company, New Delhi, 1970

4. S. Lang, Undergraduate Analysis, Springer-Verlag, New York, 1981

5 P. K. Jain and S. K. Koushik, An Introduction to Real Analysis, S. Chand & Company, New Delhi,
2000

6. W.Rudin, Principles of Mathemntical Analysis, McGraw-Hills

7. George F. Simmons  Introduction to Topology and Modern Analysis; MH Internntional Book
Company.

MSC 5.3: MECHANICS -1

Common Catenary: Fguation of a common catepary in different forms, Approximation 10 conumon
catenary and refated problems.

Stable and unstable equilibrium: Stability of a body with one degree of freedom, work function,

Eneruy test for stability, conditions of stable and unstable equilibrium if a heavy body rests on a fixed
body and related problems.

Moment of inertin and Produet of Inertia: moment of inertia of different bodies (rod, disk, ring,
hollow sphere, solid sphere, solid cone, hallow cone), problems relsted to moment of inertin and ‘
Product of Inertia, Equimomental system, theorem of parallel axis, Principle axis. .

D' Alembert's principle for the motian of rigid body, linear, rotation for finite and impulsive lorces,

Conservation of momentum and energy, Compound pendulum, Motion about a fixed axis, Reaction of
axis of rotstion.

Books Recommended @ ]
IS L. Loney, An Elementacy Treatise on Statics, Kalyani Publishers, New Delhi l

2.5 L, Loney, An Elementory Treatise on the Dynamics of a Particle and -
Publishers, New Defhi. Dy and of Rigid Bodies, Kalyani

3.3, L'Synue and B. A Griffith, Principles of Mechanics, MeCGiraw-Hill, 1959
ANCC Rana and P S, Joag, Classical Mechanics, Tata McGiraw-Hill, 1991

714 %
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Punts Recommenidel :

New York, 1982

' ’ wed, New
&5 S Sestry, Introductory Methods of Numerical Analysn, PHI Learsing Privete Lamvited,
Dihi, 2010

80 3.3 Programming in COwith ANSI f=atures) Credits: 2 1)

: formatied imgait and
© fandamentats. Constant vmmn—-mwmum
funpn D«im—un:.mwlmmuﬁdzﬁndmw
mramwm«m

Hooks Recommended @

| aw.wuo.u.ummcwmum—umm

Premice 1989
e mg in C, Prestice Hall of India, 1994
with C, Tata McGraw-Hill, 1998

T Datsursmanty, Programming in ANSI C, Tats McCiraw Hill New Delhi
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Lenertion of Parmuotations amd bt
\ phvnstornal designs 7 desians. 151141
Nlock hagram and Lrroe Coprect ' |
| WA AR, e 4 omreating ol
Books Recommenited
EAE v Lot e B M b Canm il " ’
o0
VR oohiamathy, Combiinatonis Hhivew el i
S Cameron, Combinton s Fonprie FTechniyg lonr itd {
LM e Hal, Combinatorial Hwory, 200 V4, John 'W L
3. 55 Sane, Comblmaorial Ve Tirviag aas Fhndustan 1%
6. A Bovali, Inroductaory Comh ool thilg P
Kolman, Bosby Ross Discrete Mo n ) St |
8. Schoum's Senes-Mc Graw Hill
9

lan Anderson

A Fiest courne in Combinatorial Msths

MSO 5.5: HYDRO STATICS: |
5*

Course contains will}ﬁn;hud tater

MSC 6.1: LINEAR ALGEBRA

Vector

space:

definition and examples

Subspaces with cxar P B <= r
subspaces. Linear sum and dircet sum of two 3 Lincar som - < e “
mdependence of vectors. Basis and dimension of a vector e F oc e
Dimension of linear sum of two subspaces, Quoticnt space
Linear transformations - Kemel and range of a lincar trar The ranik-s " =
Fundamental theorem of homomorphism for vector spaces cor ~— "
spaces. Matrix representation of a linear transformation. F e Sgp—— F Seacs
tramolmation. Diagonalization, Cayley Hamilton theoremiw
loner-product  spaces:  definition  and properties. Cauchy-Schwarz  megual - o =
rthonormal vectors, Gram-Schmidth orthononmalization process. Bossel™s alery ——
compliment of a subset of an inner-product space
looks Recommended
N. Herstain, Topies in Algebra, Wiles Eastern | 1d. New D, 1974
. K. Hoffman and B Kunze, L incar Algebra, 2nd tat, Preatice-Hall of tadia New Dl 7
N Jacobson, Basic Algebin. Vols | & 11, WL Frecmsn 10%0 {alvo pabrlindod by |}
Publishing « ompany )
KB Duna, Matrix nod Lineat Algebra. Premtice Hall of India B Ll New Delhe 200
LS Lutber and LIS Passi, Algebra, Vol |- G . Nanva Publoding Howse, © -
|

(LR
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Motion in a vesisting medivm: Terminal velocity, motion in vertical line downwards, motion in
vertical ine upwards, Trajectory in o resisting medinm, and related problems

Motion of a particle of varying mass: Equation of » particle of varying mass and related problems
Books Recommended :

1. SL. Loney, An Elementary Treatise on Statics, Kalyani Publishers,

New Delhi,
2. S.L. Loney, An Elementray Treatise on the Dynamics of a Particle and of Rigid Bodies, Kalyani
Publishers, New Delhi.
3. )L Synze, BA. Griffith, Principles of Mechanics, MeGraw-Hill, 1959.
A

N.C. Rann and P.S. Joag, Classical Mechanics, Tata MeGraw-Hill, 1991

MSO 6.1: MATHEMATICAL STATISTICS - 11

Linear and curvilincar regression: linear regression, curvilinear rogression, regression curves

Additional topics on comrelation and regression: comrelation ratio, intra-class correlation, bivaviate

pormal distribution, multiple and partial correlation, plane of regression, properties. of residuals,
coelficient of multiple correlation coctiicient of partial correlaticn, multiple correlation in terms of

total and partial correlation, expression for regression coelficient in terms of regression coefficients of
lower order, expression for partial coefficient in terms of regression coefficients of lower onder,
Theory of attributes: Notations, classes and class frequencies, consistency of data, independence of
atributes, association of attributes,

Large Sample Theory: Types of sampling, parameter and statistic, tests of significance, procedure
for testing of hypothesis, tests of significance for large samples, sampling of atiribuies, sampling of
variables.

Exact sampling distributions-1: derivatives of the chi-square distribution, M.G.F. { chi-square
distribution, some theorems on chi-sguare distribution,

Exact sampling distributions-1: students *t’ distribution, applications of t-distributions, distribution
of sample correlation coefficient when population correlation coetficient (row=0), F distribution,
applications of F-distribution, relation between t and F distributions, relation between t and F

Jdistributions, relation between F and chi-square distributions, Fisher's z-distribution, Fisher's 2-
transformation.

Books Recommended :

1. S.C.Gupta and V. K. Kapoor, Fundamentals of Mathematical Statistics, S. Chand and Sons, New
Delhi(2004),

3. Manchar Ray and Harswroop Sharma, Mathematical Statistics, Ram Prasad(1969).

3. D. N. Elhance, Fundamentals of Sratistics, Kitab Mahal (1964),
MSO 6.2: NUMBER THEORY

theorem. Euler phi function. Primtive roots of unity. Quardratic Iaw of reciprocily, iwbu;
Arithmetical mng:‘m Mobius inversion formula. The Diophantine equations X Gy i"’g‘ +y

Primes and factorization. Division algorithin. Congruence and modular arithmetic. Chinese remainder

7' Farey sequences.
Baoks Recommended
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3 f 3 ybugue. lowa 1989
| David M. Burton, Elementary Number Theory, W €. Brown | ublishers, | \

s GIM Vol 84,
5 K. treland, and M. Rosen, A Classical Introduction to Modern Number Theory, Gl
_\pnngct-\r'cllng. 1972

1 G Jones, and J.M. Jones, Elementary Number Theory, Springer Verlag, 1998

W Sierpinski, Flementary Theory of Numbers, North-Holland, retand, |88,

< Niven, SCH Zuckerman, and LH. Montgomery, An Introdaction to the Theary of Numbers, John
Wiley, 1991

4 118, Mann, Addition Thearems, Kricger, 1976

« (e . L “|<
7 Melvyn B, Nathanson, Additive Number Theory: Inverse Problems and the Geometry ol HImscels,
springer-Verlag, 1996,

MS0 6.3 LINEAR PROGRAMMING PROBLEMS

troduction to linear  programming  problem, Theory of simplex method, optimality and
uaboundedness, the simplex alorithm, simplex method in tableau format, introduction to attificial
variahles, two-phase method, Big-M method snd their comparison.

Duality, Yormulation of the dual problem, primal-Jual relationships, coonomic interpretation af the
dual

Iransportation problem and its mathematical formulation, nonthwest-corner method least cost method
and Vogel approximation method for determination of starting basic solution, algorithm for solving

Iransportation problem, assignment problem and its mathematical formulation, Hungarian methed for
solving assignment problem.

Game theory: formulation of two person zero sum games, solying two person zero sum games, games
wilh mixed strategies, graphical solution procedure, linear programming solution of gomes,

Books Recommended @

| Mokhtar S. Bazaraa, John 1. Jarvis and Hanif D. Sherali, Linear Programming and Network Flows,
2nd Ed., John Wiley and Sons, India, 2004,

2 F.S. Hither and G, Lieherman, Intraduction 1o Operations Research, 9th Ed., Tata McGraw Hill,
Singapore, 2009.

3. Hamdy A. Taha, Operations Reyearch, An Inroduction, Sth Ed., Prentice-Hall India, 2006,
Hadiey, Linear Progromming, Narosa Publishing House, New Delhi, 2002,

4. G
3. 8. D. Sharma, Operations Research, Kedarmath Ramnath, New Dethi,
6. Kanti Swaroop, . K. Gupta and Man Mohan, S. Chand & Sons, New Delhi,

MSO 6.4: MATHEMATICAL FINANCE l

Basic principles: Comparison, arbitrage and risk aversion, Interest (simple and compound, discrete
i continuous), tine vilue of money, Inflation, et present value, internal rate of return (caleulation
by bisection and Newton-Raphson methods), comparizon of NPV and IRR. Bonds, bond prices and
yhelds, Macaulay and modified duration, ferm structire of interest rates: spot and forward rates,

explanations of term structure, nining present value, foating-eate bonds, immunization, convesity
pitable and callable bonds. i
Asset returm, short selling, portfolio i, (brief mntroduction to expectation, variunce,
13/14
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3. K. Yano: Structure of Manifolds, World Sciemific Publishing Co. Pvt. Lid- o
4. Complex Manifolds and Contact

Integration Theory”
e M.M. 60

which will consist of shorl

Note: A candidate has 1o atiempt five questions. Question No. 118 compulsory (2 marks each) Rest all

answered npe ten questions spread all over the syllabus carrying 20 marks
questiony will carry [0 marks each i

y . " whi
Note: A candidate has to attempt five questions. Question No.l is compulsoif)'ns will carry 10
of short answered type questions spread all over the syllabus. Rest all questic £
marks

ch will consist

< ikodyn
? Signed measure, Hahn Decomposition theorem, mutually singular measure. Randon Nikody

o 2 : s i m
theorem. Lebsegue decomposition, Riesz representation theorem, Extension theore
(caratheodory), Lebseguestieltjes Integral.

Measurability in a Product Space, the Product measure andFubini's theorem.
Differentiation and Integration, Decomposition in absolutely continuous and singular part.
Recommended Books:

I. H.L.Royden: Real analysis, Macmillian publishing co. Inc, New york

2 S.K.Berberian : Measure and Integration, Chelsea publishing company, New Delhi

3. G.D.Berra: Measure theory and Integration, Willey Eastern Limited

4. 1.H.Williamson: Legsegue Integration, Holt Rinchart and Winston, New York, 1962.

INTEGRAL EQUATIONS*

M.M. 60

Note: A candidate has o attempt five questions. Question Ne. 1 is compulsory which will consist of short
answered nype ten questions spread all over the syllabus carrying 20 marks (2 marks each). Rest all
questions will carry 10 marks each.

Basic concept of Integral Equations, Classification of integral equations, Libnitz’s rule of
differentiation under the sign of integration. transformation of differential equation into
integral equation and vice-versa,

Volterra’s Integral Equations: Resolvent Kernel, Method of successive approximation

AT

Q ;

oA 5/7 ,‘/Q”c
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Orthogonal Kemels,

Fredholm Integral Equations: Method of successive approximation.  onfp A Figen

lterated kemels, Fredholm determinants, Degenerated kernels, Eige
function of homogeneous integral equations.

Boundary value problem, Green function.
Referencs:

I. Abdul-MajidWazwaz, A first course in Integral Equations,

Publishing Co. Pvt. Lud. i

M. Rahmgn. Integral Equations and their Applications, WI' {’RbS:Y. Bostoré e

3. A.D. Polyanin and A.V. Manzhirov, Handbook of Integral Equations, CR .
Roca Raton/London/New York/Washington D.C. )

4. Ram P. Kanwal, Lincar Integral Equations, Theory and technique,
Press, New York/London. )

5. A.B. Chandramouli, Integral Equations with Boundary Value Problems, Shiksha
Sahitya Prakashan.

World Scientific

(]

Academic

FINSLER GEOMETRY™
M.M. 60

Naote: A candidate has to attemp five questions. Question No. 1 ix compulsory which will consist of shart
answered nype ten questions spread all over the slabus carrying 20 marks (2 marks each). Rest all
questions will carry 10 marks eoch

Basic Conceplts of & Finsler space: Line elements, Finsler space, Minkowskian space, Tangent
space, Metric Tensor, Dual tangent space, Hamiltonian function, Angle between 1wo vectors,
Generalized Christoffel symbols, Geodesics.

Covariant Differentiation: 8-derivative, Partial §-derivative, Fundamental postulates of E. Cartan

Different deductions, Cartan's two processes of covariant differentiation, Berwald connection
parameters, Berwald's covariant differentiation,

Theory of Curvature: Commutation formulae resulting from Cartan's covariant differentiation
Cartan curvature tensor, Commutation formulae resulting  from  Berwald's covari l
v cu . rin
differentiation, Berwald curvature tensor, Generalizations of Bianchi iden .

tities, Space of
curvature, Space of constant curvature, Generalization of Schur's theorem Recp scalar
Symmetric spaces. ’ urrent spaces,

Projective Change: Projective change, Projective invariants
connection parameters, Projective deviation tensor, Gene
tensor, Projective connection parameters, Projectively flat

"

w"" @Ik 67 < w}j.w__

+ Projective change of Berwald's

ralized Wey|'s projective curvature
Spaces, Szabd Theorem,

/9 4-° 7171
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Lie derivatives ang their 4
vectors and tenwors, Lie
Affine motion any Project

pplications: Infinitesioma) transformationrs, Vv degiotive of vxlees
t.lcnvarwc of connection parsmeters of Cantan sed Tnewald, \esion
Ve mation,

Books Remmmcnded:

I H. Run = i ial ;
d. The Differential Geometey of Finsler Spaces, Springee-Vertay, Serin, 1959

2. M. : i
1. Matsumoto, Foundations of Finsler ¢ ieonsietry snd Spesizl Fimsler Spmers. Kardeihs
Press, Otsu, 1936,

3. P L. Anwnelli (ed.). Handbook of Finster Geennensy, Kluner Acwtomic Poirde

Dordrecht, The .\'cﬂ;?d\. 2003,
A\ N
’ 0O /\ V) : //-7 7

A\ AW
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