/5@5 ffSC)

ond Pos |

e ey
e e T g

e s

8 g
. 2 NATI ONAL EDUCATION POLICY-2020
&
J.S. UNIVERSITY , SHIKOHABAD
‘ PAPER CODING AND CREDIT DISTRIBUTION
M.Sc. (MATHEMATICS)
~S.No. | Nameof | SEMESTER TITLE OF PAPER CREDITS CODE
Degree NUMBER
N Abstract Algebra 5 BO30701T
= Real Analysis 5 - B030702T
g Ordinary Differential Equations 5 B030703T
1 ;‘5’ Vil Complex Analysis 5 B030704T
§ 2 i
£ 0 £
8 Research Pro jECt
§ Inventory and Queuing Models 4 BO30801T
o Fluid Mechanics 4 BG30802T
° Computational Numencal Methods 4 B030803T
§ Vil 1Fuzzy Mathematics [ 25 2% ek, w1 Ch Yo7 T4 k| BO30804T
5 § « History & Developmem: of lndfan Mathematics Acz]ose 4 BO30805T
3 Wavelet Analysis ° onz , 4 B030806T
5 Riemannian Geometry & Tensor Ana!ySls 4 B0O30807T
g Computer Programing with C/C++ 4 BO30808P
= Research Project __ _8 | B0308O9R
2 8 f At
Topology 5 BO30901T
Operations Research 5 BO30S02T
Advanced Fluid Mechanics 5 BO30G503T
3 X Financial Mathematics™ * . Choose 5 | BO30904T
-Computational Fiuid ‘Dynamics Any 5 BO30205T
‘Bio-Mathematics <%, 7. % . " one 5 BO30306T
4 | Integral Equations & Bcundary Va!ue Problems g 5 | BO30907T
3 Research Project .

T § Functional Analysis 4 B031001T
{F; Space Dynamics 4 803;002T
= | calculus of Variations 4 BOR1C03T
§ Coding Theory % ... Choose 4 B031004T

' g Spécial Functions -/~ = " Any, 4 BO31005T
S FractionaiCa”léulﬂs“ : one 4 BGSJ.OQﬁT
% 4 B031007T |
) < ;
4 2 X
{3
=
Computer Progra mmmg wnth MatLab
{Problems of Operations Research and Problems of 4 B031013P
Numerical Methods) ’
Research Project 8 BO31014R
Students of Science Faculty may choose %NOR paper from Faculty of Crimmerce/ Arts, Humanities and Socia! . f
Sciences/ Languages;’ Fine Art and Performing Art/Education/Rural Science. Q o ‘jé/i“’f//
| rlitke
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Real Analysis

S “Ordinary Differential Equations

Complex Analysis

‘Introduiétory Statistical Methiod's -

_ Research Project

pIs

Fluid Mechanics

7+ Cémpltational Nomerical Method = | 477

Mathematics

(Any one of thefollowing)
(a)- Fuzzy,Mathematics
(b)--History & Development of Indian

Vavelet Analysis

Elective Paper

:COmpiter. programming with ¢/c+F

Project

Research Project

5
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= IMLSC. (MATHEMATICS) THIRD SEMESTER SYSTEM
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TRRe ”‘%"*'” e T st
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Core Paper

Operations Research

Core Paper

1 Advanced Fluid mechanics

Core Paper %

(Any one of the following)
(a)- Financial Mathematics
(b)- Computational Fluid Dynamics

4 C4 - 5/100 (c)- Bio-Mathematics ‘Electlve Paper
(d)-Integral Equations & Boundary
Value Problems . |
5 Cs ot 57100~ - | Resgarch Project. : . Project..... X
Total 20/500
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Space Dynamics

#| (Ady‘oné of the following) - -
| (@)% Calculus of Variations |
14(b)~ Coding Theory * ™ .-
“(c)-- Special Functions -

= | (d)=Fractional Caleulus - ¢ "¢
1{ (€)<Mathematical Modelling .-

{(Any one of the following)
(a)- Discrete Mathematical Structure
(b)- Cryptography
(c)- Vadic Ganita
(d)- Cosmology -

C4 " 4/100

at

&

£ Nuﬁfemcél’fﬁetffédg)

%

C6 8/100 Research Project”...

.= Total .05

Note:- o

1-

There will be a research project, ofi4 Credit iri each semester. The students shall submit-

the research projects done in:the 1% and 2™ semester in the form of a Dissertation at the
end of 2™ semester. The subfnitted dissertation will be evaluated by supervisor and an
external examiner nominateéd by the University. The total marks for the dissertation will

be 100. The evaluation of research project of semester 3 and 4 will be done at the end og
4™ semester inithicisdme way as done for the 1%t and 2™ semester at the end of 2"

semester. - , ) ~ , o
There wil'bg,a minor elective of 4 credit/100 marks from ofisadwesy t0. betaken in 1

year (1%0F 2 semester, only once).
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. Unit-2

s
. - M.Se. First Semester
- Y x Mathematics :
) Paper 1
. ABSTRACT ALGEBRA Ro30701T
Credits: 05 } ' Max. Marks: 100-

Evaluation: Continuous Internal Assessment — 25 marks
Semester End Examination — 75 Marks
Course Title: Abstract Algebra

Course Type: Core paper
Course Level: PG

Unit-1
Group Homomorphism, lIsomorphism; Natural Homcmorphasm, Cayleys theorem, Quotient
group, Fundamental theorem of Homomorphisms, Enﬁemorphlsm Automorphtsm Inner
Automorphism, Direct Product. ‘ w

Conjugate classes, Centre and Normalizer,: conjugate elements, Class equation, Theorem I If
order of group G= p", then Z(G) #{e} Tigeorem 1I: If O(G) = p’ then group is Abelian;
Cauchy's Theorem for Abelian Grou K
Theorem for finite groups.

l,

Unit-3 -+ | - :

Ring Theory: [deals, Mammal Ideais and quotient rings, Homomorphism of rmgs Fundamental
theorem of Homomg] "hxsin "i’nteoral domain, field, quotient field, prime field, Direct product of
6%, divisibility of polynomial, value of Poiynomial irreducibility of

rings, Polynomial : ' ring:
Polynemial, Remamﬁer theorem.

B

Vector Spaces subspaces, linear dependence and independence, bases, dimension, direct sums,

dlmensxons of a direct sum, quotient spaces

Books:
i- Topics in Algebra by I. N. Herstein.

2. A Course of Algebra, Fraleigh

3-_ Abstract Algebra by G. C. Chadha et.al.
4- Modern Algebra by R. S. Agarwal

5. Modern Algebra by-AR. Vashistha




Paper 2

o REAL ANALYSIS Ro30702LT
Credits: 05 ‘ Max. Marks: 100

Evaluation: Continuous Internal Assessment— 25 marks -
Semester End Examination — 75 Marks

Course Title: Real Analysis
Course. Type: Core paper
Course Level: PG

Unit-1
Archimedean property, Completeness property of real numbers, Metrl spaéés, compact}xess.
Connectedness, (with emphasis on R"), Centinuity and uniform contm “Monotonic functions,
Functions of bounded variation, Absolutely continuous ﬁmctlans D rivatives of functxons and
Taylor's theorem. ;

Unit-2 ' ; .
Functions of several variables, derivatives in an open "’f'bset of R", Derivatives of h1gher order,
partlal ‘derivatives, Taylor's theorem., Lagrange s’Mulﬁpher method, Inverse ﬁmctzon theorem

Implicit function theorem.

Unit-3 ,
Riemann integral and its. properties charatenzatmn of Riemann integrable functions. Improper
integrals, Sequences and serigs of ﬁ.lllCthHS, uniform convergence and its relation to continuity,
differentiation and ntegratlon Pomt wise convergence, Fejer's theorem, Woeierstrass

approximation theorem.,

Umt—4
- ¢:}-
Measure Theory Measurable sets; Lebesque Measure and  its properties, Measurable functions

and their px:opemes Integration and Convergence theorem.

Text/: Referen ces:
T. Apostol, Mathematical Analysis, 2nd ed., Narosa Publishers, 2002.

% K. Ross, Elementary Analysis: The Theory of calculus, Springer Int. Edition, 2004.

3-. W. Rudin, Principles of Mathematical Analysis, 3rd ed., McGraw-Hill, 1983.

4- P.R.Halmos, Measure Theory, Graduate Text in Mathematics, Springer-Verlag,1979.
5. Inder K. Rana, An Introduction to Measure and Integration (2nd ed.), Narosa Publishing

House, New Delhi, 2004. B
6- H.L.Royden, Real Analysis, 3rd ed., Macmillan, 1988. , .




. the point at infinity.

Paper3

\\f ORDINARY DIFFERENTIAL EQUATIONS
. _ B0307037T
Credits: 05 - ‘ Max. Marks: 100

Evaluation: Continuous Internal Assessment — 25 marks
Semester End Examination — 75 Marks

Course Title: Ordinary Differential Equation’s :
Course Type: Core paper
Course Level: PG -

Unit-1 -
Non-linear ordinary differential equations of particular forms,, RICGatlS equation - General

solution and the solution when one, two or three particular solunons are known.

Unit-2

second degree.

Umt~3

Solution near a regular point (Method of' Forbemus) for different cases, Particular integral and

Unit-4 : G
Existence and uniqy ss' &F solutions to first order equations: Introduction, Exact Differential

Equations, successwe “approximation, Lipchitz’s “condition, convergence of successive
apprommanon, No local existence of solutions, Approximations to solutions and uniqueness of

squtmns, Ex'stence and Uniqueness of solutions to systems.

" Ordinary Differential Equations : Garret Birkhoff and Gian-Carlo Rota

22 Ordinary Differential Equations: D. Somusundaram.
3. An introduction to ordinary Differential Equatlons Earl A. Coddington.




Paper 4
COMPLEX ANALYSIS

Credits: 05
Evaluation: Continuous Internal Assessment — 25 marks

. Semester End Examination — 75 Marks

Course Title: Complex Analysis
Course Type: Core paper
Course Level: PG

Unit-1

Unit-2

poles on real axis, evaluation of the integral wh

Unit-3
Analytic Continuation: Determination & i

natural boundary, continuationby power series.

Unit- 4

mapping, superficial transformations, some special transfonnatlon £
inverse mapping, the mapping w = €7 the mapping w = logz, thamappmg w=2z"

Bo30704T
’Max. Marks: 100

oWer, special power, the

Calculus of Residues: Cauchy RGS]dUB theorem, evaluatlon of the real definite integral, case of
the mtegrand involves multiple valued

functions, uses of rectangular contours, summation. of mﬁmte series.

iven function , analytic in a domain by a function
elements, extension of a function byf‘power series with a finite non-zero radius of convergence,
analytical continuation’of a functmn *analytlc continuation to a point, complete analytic function,”

Entire function, faefemzatmn of integral functions - Weierstrass's theorem, Weierstrass’s
factorization theorem Picard's theorem, Jensen's Inequality, Jensen's formula, Jensen's theorem,
Poisson- Jensen 5 formula orowth of an entire function, maximum modulus of an entire function,
order of an mtecrai function, Hadamard's three circle principle; convex finction- the three circle

theoren as a convexxty theorem

Text /References:

I- 1.B. Conway, Functions of One Complex Varxable 2nd ed., Narosa, New Delhi.

9- L.V. Ahlfors, Complex Analysis, McGraw-Hill book Comparty.

3. T.W. Gamelin, Comple Analysis, Springer International Edition, 2001.
4- M. ). Ablowitz and A. S. Fokas, Complex variables: Introduction and Applications,

Foundation Books

5- B. Chaudhary, The Elements of Complex Ana1y51s Wiley Eastern
6- Shanti Narayan, Theory of Functions of a complex variable, S. Chand & Co.
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. Paper 5
\E INTRODUCTORY STATISTICAL METHOD R 0307057
Cr ;dits: 04 ] _ Max. Marks: 100

Evaluation: Continuous Internal Assessment — 25 marks
Semester End Examination — 75 Marks .

Course Title: Introductory Statistical Method
Course Type: Minor paper .

Course Level: PG

Unit1 - - o bt
Measures of central tendency, Frequency dlstrlbutmn Graphical representan )
distribution, Propfsmes of measures of central tendencies, ’Probablhty :agd examples of

probability, Conditional probability, Discrete probability distributions” (Bmomlal and Poisson},
Continuous probability distributions (Normal) =

Unit-2 g

Dispersion, Various measures of dispersion, Minimal property of mean deviation, Root mean

square deviation, Variance and standard deviation. Moments about mean, origin, and any point,J .

Skewness, Kurt051s Pearson s B and T coeff‘ cxents, Method of least squares, Curve fitting,
""" - Fitting of a polynomial of k-th degree,

: %ted Exponential curves.

Change of origin, Selectxon of type of curv

Unit-3
A
Correlation and Regression Analys:s:ﬁ"Slgmf icance of measuring correlation, Types of

correlation, Methods of measurmg ccrrelatlon, Regression analys;s Lines of regression.
t’,’%;. qf:%‘

“3‘%::"'

Unit-4 .

Sampling and Hypothesxs Testing; Census and sampling method, Merits and limitations of
sampling, Samphno andmon-sampling errors, Reliability of samples, Standard error of estimate, ,

t-test for smgie meau and difference of means, F-test, z-test, Chi-square test.

Recomxfféndéd books:
. Miller, Irwin and Miller, Marylees (2006): John E. Freund’s Mathematical Statistics with

Applications, (7th Edn.), Pearson Education, Asia.
3% Goon A. M., Gupta M. K. and Dasgupta B. (2005): Fundamentals of Statistics, Vol. I, 8th

Ed.,World Press, Kolkata.
3- Gupta, S. C. and Kapoor, V. K. (2007): Fundamentals of Mathematical Statistics, 11th

. Edn., (Reprint), Sultan Chand and Sons.
" 4- Mood, A. M. Graybill, F. A. and Bees, D. C. (2007): Introduction to the Theory of

statistics, 3rdEdn., (Reprint), Tata McGraw-Hill Pub. Co, Ltd. .
5- Hogg, R.V. and Tanis, E. A. (2009): A Brief Course in Mathematical Statistics. Pearson

Education. . W%L




_Unit-2

™.Sc. Second Semester

Mathematics
Paper 1 _
INVENTORY AND QUEUING MODELS  Ro30801T
Credits: 04  MaxMarks: 100

Evaluation: Continuous Internal Assessment - 25 marks
Semester End Examination - 75 marks

Course Title: Inventory and Queuing Models
Course Code: C1
_Course Type: Core paper
" Course Level: PG

Unit-1
Models

Markov Chain def mtIon and exampl

Markov Process. Wlth *dlscrete state space, Poisson Process and related distribution,
Generalization of Pmssen Process Birth- Death Process Conunuous time Marko Chain, Erlang

Que it ’g‘System—general concept, Steady State solutions, M/M/1, M/M/c, M/M/1:N,
M/Mf-C‘N M/EkflMarkov Maodels, M/G/1non Markowan Model

Recommended books:
1- Stochastic Process : J Medhi
2- Operations Research: Kantiswroop et.el.
3. Fundamental o - Queueing Theory: Gross and Harris

4- Queueing System(Vol. 1) : L Kleinrock
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Credits: 04

Paper 2

_FLUID MECHANICS Ro Bho Jo2T
Max Marks: 100

Evaluation: Continuous Internal Assessment - 25 marks ’

Course Title: Flnid Mechanics

Course Code: C2 .
Course Type: Core paper ‘

Course Level: PG

Unit-1

Semester End Examination - 75 marks

continuity, velomty potential, Irrotatlonal & Rota‘ao aI ﬂows, Boundary Surface.

theorem.

Unit-2

Unit-3

(a) Viscous fluid flow:
in motion,
directions, strain analysis, Rate of

viscous fluid, Equation of energy, Dissipation of energ

’&‘ 11, Equation of motion of motion of an

Stress analysis, Symmetry of stress tensor, stress in a fluid at rest and

n. Transformation of stress components, Principal stresses and principal
strain quadric, Navier stokes equation, of motion of

, Vorticity and circulations &



viscous fluid, Diffasion of vorticity, the equations of state, Reynolds number.
Ui
Exa}ct solutions of the Navier stoke’s Equation: Laminar flow between parallel plates, Plane
Couette flow, Plane poiseuille flow, flow between parallel plates (Temp. distribution) Hagen
Poiseuille flow through a circular pipe, Steady flow between co-axial circular pipes, Lamianr -

. flow between concentric rotaﬁng cylinders, Temperature distribution, Steady motion of a flat

Bhonausen method.

Recommended books: i

1. Fluid Dynamics by M. Ray
Fluid Dynamics by R.K. Gupta
Fluid Dynamics by G.K. Batchel r
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Paper3

\ii’ COMPUTATIONAL NUMERICAL METHODS R o 230802 T
Credits: 04 , Max Marks: 100

Evaluation: Continuous Internal Assessment - 25 marks
Semester End Examination - 75 marks

Course Title: Computational Numerical Methods
Course Code: C3

Course Type: Core paper

Course Level: PG

Unit-1
Error Analysis: Solution of algebraic and transcendental equations ]
Regula-Falsi method, Newton-Raphson’s Method, Tterative method

- Un 1t-2
method.

Unit-3
Simple step and multi-step methods of nifth
Picard method, Taylor series method, Euj
methods, Milne’s methods. 5

Unit-4 P
Interpolation (Linear, Hermlte :cubic spline), Algebraic-eigen values and vectors : lterative

method for fi ndmg e:gen‘ alues and eigen vectors, Jocobi's method; complex eigen values.

Reference/ Text BookS' !
1- Numerlcal Methods R.K. Jain, S.R.K. Iyengar and M.K. Jain

2- Numerxcal ‘Methods using MATLAB: Mathews and Finle
A "hed Numerical Anaysis: Gerald and Wh ealtey




2]

Paper 4

(Optional Paper- a)
‘ FUZZY MATHEMATICS Bo320804T
Credits: 04 : Max Marks: 100 -

Evalnation: Continuous Internal Assessment - 25 marks
Semester End Examination - 75 marks

Course Title: Fuzzy Mathematics
Course Code: C4 (a)

Course Type: Elective Paper
Course Level: PG -

Unit-l

Unit-2 :
Possibility theory; Fuzzy measure, Evidence theory,
theory

Unit-3
Fuzzy logic, Classical logic, Muluvaiue
from conditional fuzzy proposmons

ygic, Fuzzy propositions, Fuzzy quantifiers, inference

-Unit-4
Uncertainty based mformahon‘) nfo:*matmn and Uncertainty, Non specxﬁmty of Crisp sets, Non

specificity of Fuzzy sets, Fuizmess of Fuzzy sets, Fuzzy sets in Business management,
Psychology, Foods and’inutrmon with good number of case studies.

References: 5
1- Fuzzy set ‘,a‘nd fuzzy logic, theory and applications- George J. Khr Yuan Prentice Hall

2006*
)_AnaIySIS and management of uncertainty: Theory and application: Ayyub, B.M., L.N.

Kana. North Holland, Newyork 1992.
. 8% Fuzzy data Analysis: Bandler, W. and W. Nather, Kluwer 1996.
4- Fuzzy Mathematical Techniques with Applications: Addison Wesley, 1985

a7
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.Unit-1

lPaper 4
(Optional Paper- b)

HISTORY & DEVELOPMENT OF INDIAN MATHEMATICS A0 30 8os5T

Credits: 04 . Max Marks: 100

Evaluation: Continuous Internal Assessment - 25 marks -
Semester End Examination - 75 marks )

Course Title: History & Development of Indian Mathematics
Course Code: C4 (b) ~

Course Type: Elective Paper

Course Level: PG

Indian contributions to decimal system and place value, The mathematlcal sophlstxcatron of
the Harappan culture, The Vedic period and the sulva geomet i

Unit-2

Contrlbuuon of the Jainas, Chandas Sutras of nga a and binary arithmetic, The Baksali
Manuscript, Aryabhata [, Varahamihir, Brahmagupta Bhaskara I.

Unit-3

Kerala school as Madhava, erkantha A

Unit-4
Srinivasa Ramamqan Swami Bharati Krishna Tirthaji, Prasanta Chandra Mahalanobis, Prof.

Hanshchandra

Recommended books:

1. B.B.Dattaand A. N. Singh, History of Hindu Mathematics, 2 Volumes, Bharatiya

Kala Prakashan Delhi,2001. .
2. C.N. Srinivasiengar, The history of Ancient Indian mathematics, World Press, 1988.



ts

- Paper 4

\“\ (Optional Paper- ¢)
o WAVELET ANALYSIS Rorofo6T
- Credits: 04 Max Marks: 100

Evaluation: Continuous Internal Assessment - 25 marks
Semester End Examination - 75 marks

Course Title: Wavelet Analysis
Course Code: C4 (c)

Course Type: Elective Paper
Course Level: PG . ’

Unit-1 .
Fourier transforms, Inverse Fourier transforms, Basic properties of Foun nd inverse Fourier

transforms, Convolution and delta function, Fourier transform of square mtegrable functions,
. Poisson’s summation formula. S

Unif—Z N ) L 2 )
Construction of wavelets on Zy, Haar wavelets on hannon wavelet, The Gabor trans‘form

Heisenberg uncertainty principle, Descnp‘aon of L (Z > L2 (-7,7] and L2 (R) Parseval’s relation.

Unit-3
Multi resolution analysis, MRA wavelets,#Scaling functions with finite two scale relations,
Direct sum decomposition of Lz(R)" E,mear phase filtering, Low-pass filters and scaling
functions, Compactly supponed wavelets Wavelets and their duals, "

Unit-4
Franklin wavelets o iR, ‘@rthogona] wavelets and wavelet packets, Example of orthogonal

wavelets, Identificatioiizof wavelet packets, Construction of compactly supported orthogonal
wavelets, Orthc;gﬁgnﬁl‘wvavelet packets, Orthogonal decomposition of wavelet series.

Recammended books:
Lo K Chu; An Introductlon to Wavelets, Academic Press, 1992.
:2¢ 1. Daubechies, Ten Lectures on Wavelets, CBS-NSF Regional Conference in Applied

¢+ Mathematics, 61, SIAM, 1992.
3. M. W. Frazier,’An Introductlon to Wavelets through Linear Algebra, Springer-Verlag,

1999.
4. E.Hernandez and G. Weiss, A First Course on Wavelets, CRC Press, 1996.




L ‘ Paper 4 :
(Optional Paper- d)

RIEMANNIAN GEOMETRY AND TENSOR ANALYSIS
= Ro308 07 T
Credits: 04 Max Marks: 100

.w
s
V

Evaluation: Continuous Internal Assessmient - 25 marks
Semester End Examination - 75 marks

Course Title: Riemannian Geometry and Tensor Analysis
Course Code: C4 (d)

Course Type: Elective Paper

Course Level: PG

Unit-1 .
Geodesics, Differential equation of a geodesic, Single dlffelen 1al equatlon of a geodesic,
Geodesxc on a surface of revolution, Geodesic curvature and orlson Gauss—Bonnet Theorem.

Unit-2 . .
Tensor Ariatysis-Kroneeker delta. Contac variant ;and. Covarlant tensors, Symmetric tensors,
Quotient Jaw of tensors, Relative tensor. Rlemanman space. Metric tensor, indicator,
Permutation symbols and Permuafon tensors. -

Umt-3 . .
Christoffel symbols and their propeme “CovVariant differentiation of tensors. Ricci's theorem,
Intrinsic derivative, Geodesics, Diff¢rential” ‘equation of geodesic, Geodesic coordinates, Field of

parallel vectors.

Unit-4 o K& &
Reimann-Christoffe} tensor and its properties, Covariant curvature tensor, Einstein space
Bianchi's identity, Emstem “Fensor, Flaw pace, Isotropic point, Schwarz’s theorem.

Reference/ Text'Books.
I- L. P. Eigéhhdrt "Riemannian Geometry" Princeton University Press
2- J.GH, Gorretsen "Lectures on Tensor Calculus and differential Geometry™
3- H. Lasé "Vector and Tensor Analysis" McGraw Hill, N.Y.

+ A4FSMishra "A course in Tensors with application to Riemannian Geometry' Pothishala

Publication.
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; : Paper 5
' J Practical
« | COMPUTER PROGRAMMING WITH C/Ci+ Bo2 0808 P
Credits: 04 Max Marks:100

Evaluation: Continuous Internal Assessment — 25 marks

Semester End Examination — 75 Marks

Course Title: Computer Pragraniming with o/c++
Course Code: C5

Course Type: Practical

Course Level: PG

Problems of Numerical Methods & Operations Research through °C’ g

Solution of Inventory Problems




%

© Unit-3

M.Se. Third Semester

Mathematics
Paper 1
TOPOLOGY Ro30301T

Credits: 05 . " Max Marks:100
Evaluation: Continuous Internal Assessment — 25 marks “
Semester End Examination — 75 Marks

Course Title: Topology
Course Code: C1

Course Type: Core Paper
Course Level: PG

Unit-1 :
Definitions and examples of topological spaces, closed, sets clSsure of a set, dense subsets,
Kuratowski closure axioms, neighborhood of a pomt mtenor exterior, frontier (Boundary),
accumulation (limit) pomt and derived sets, basis for topology, order topology, subspace

topology.

Unit-2 .
Continuous mapping and Homeomorphism; N
the real line. '

s, filters, compact spaces, Compact subspaces of

Separation axioms (T0, Tl ’l"3 T4), regular spaces normdl spaces, Compact and locally
compact spaces, Contmu y»,and Cornpactness.

Unit-4 :
Countability axiomsi’ Product and Quotient spaces, Connected and Locally Connected spaces,
Contmultyand Connectedness

Recommended books:

2- J R Munkres. "Topology, A First Course”’, Prentice Hall
3- K.P. Gupta: "Topology" Pragati Prakashan

.‘§ l 17



e Paper 2

(N
g OPERATIONS RESEARCH Ro30902T

Credits: 05 Max Marks:100
Evaluation: Continuous Internal Assessment— 25 marks
' Semester End Examination - 75 Marks

Course Title: Operations Research
Course Code: C2

Course Type: Core Paper

Course Level: PG

Unit-1
Introduction: Nature and Scope of operations research, Linear Programming: Mathematical
formulation of the ‘problem, Graphical Solution methods

Unit-2

The Simplex Method: Fundamental properties of solution, Simplex algorithm, Artificial
variables, Two phase Simplex Method, Big M method, Unrestricted variables, problems of
degeneracy, Principle of duality in simplex method, Formation of dual with mixed type of
constraints, Dual Simplex Method. Integer Programming.

Unit-3 .
Non-Linear programming : Mathematical Formulation, Constrained Optimization, Khun Tucker
Conditions of optimality, Quadratic Programming, Beale Mcthod, Wolfe method.

Unit-4

Assignment and transportation problems and algorithm, optimal solution, Replacement problem
and Sequencing problem, Game Theory: Two persons zero sum games, The maxmin and
minimax principles, Games without saddle points, Dominance Property, Graphical Solution of

two persons game.

Books and References:
1- Kanti Swarup, "Operations Research”, Sultan Chand & sons

2- N.P Loomba "linear Programming”
3- H.A. Taha "Operations Research: An introduction”.

4- Kasana and Kumar "Introduction to operations research™ Springer

i ol
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S Paper 3

i .3} ’ - .

| ADVANCED FLUID MECHANICS 13520903 T
Credits: 05 . Max Marks:100
Evaluation: Continuous Internal Assessment — 25 marks

Semester End Examination — 75 Marks

Course Title: Advanced Fluid Mechanxcs
Course Code: C3

Course Type: Core Paper

Course Level: PG

Unit-1
Three dxmensmnal 1rrotatxonal flow, Asymmetnc flow, Strokes Strea m

Vortex motion, Vortex filament, Complex potentla} Image ‘of vortex, Complex potential due to
vortex doublet, Spiral vortex, Rankine combined V’Q ex Rectilinear vortex with elliptic cross-
section, Routh’s theorem Motion of any vortex, Kl;chhoff vortex theprem.

Unlt—3 ,
Newton’s Law of viscosity, Newtonian and’ n@n—Newtoman fluids, Definition of stress, strain and

- their relations, Relation between stressesx nd rate of strain, Navier-Stoke’s equation, Dissipation
of energy, Diffusion of vorticity, Lammar flow of Viscous incompressible fluids.
Fluid pressure: Equation of p’ressure ‘Condition of equilibrium, Lines of force, Homogeneous

and heterogeneous ﬂuxds Elasm: ﬂUIdS, Surface of equal pressure and densrty, Rotating fluids.

Unit-4 ;
Fluid pressure on plane surface ‘Centre of pressure, Resultant pressure on curved surfaces.

Gas Laws: Hewv ¢’0f station by Barometer, Mixture of gases, Internal energy, Adiabatic
expansio f‘"’@ﬁz;qu done in compressing a gas, Convective equilibrium. .

: Recommended books:
“f- W.H. Besant and AS. Ramsey, A Treatise on Hydrodynamics, CBS publishers and

Distributors, Delhi, 1988.
R.K. Rathy, An introduction to fluid Dynamics, Oxford and 1BH Publishing Company,

New Delhi; 1976.
F. Charlton, A Text Book of Fluid Dynamics, CBC, 1985.
S.W. Yuan, Foundations of Fluid Dynamics, Prentice — Hall of India, 1 1988.

5- B. D. Sharma, Hydro-statics, Kedar Nath Ram Nath Publication. y

2
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- Fokker-plank equation, distributiont

Paper 4

(Optional Paper-a)
FINANCIAL MATHEMATICS g o309304 T
Credits: 05 Max Marks:100
Evaluation: Continuous Internal Assessment — 25 marks
' Semester End Examination— 75 Marks

Course Title: Financial Mathematics
Course Code: C4 (a)

Course Type: Elective Paper

Course Level: PG

Unit-1
Review of probability, finite probability space, Derivatives security; interest rates, other financial
instruments. ]

Un]t"z - f; 5

" Arbitrage and pricing, risk less issue, yield curvas, méan terms matching and immunization,

interest rate models, Dependent annual rates of retum

Unit-3
Random walk and Markov process sto stlc calculus, option pricing, Portfolio optmnzatlon
Tiiels green functions

Unit-4
Feynman-kac formula optlons,& ividends revisited, Exotic options, bond pricing, transaction
costs, time series, stochastlc,:processes Neural nets.

Text books/References'
1- Fmanmal Mathemancs—Rlchard Brass, Springer (2003)
2- Mathemahcs of financial derivatives-Wilmott & Howison, Springer (2005)
3= Ha;gd‘iﬁook of stochastic methods-Gardiner, Wiely (2000)




g Paper 4
\\( ‘ (Optional Paper-b)

“ COMPUTATIONAL FLUID DYNAMICS Ro 20 905 T
Credits: 05 ~ Max Marks:100
Eval;lation: Contin@ous Internal Assessment — 25 marks

Semester End Examination — 75 Marks

Course Title: Computational Fluid Dynamics
Course Code: C4 (b) - . '

- Course Type: Elective Paper
Course Level: PG

Unit-1 -
Incompressible plane flows, Stream finction and vorticity equatmns ’Conservative form and
normalizing systems, Method for sohfmg vorticity transport equatlon

Unit-2 .:
Basic finite difference forms, Conservative property;
and implicit methods, Finite difference methodk

Unit-4 %
Solution for primitive variablég, F@nxfe element Method for Computational Fluid Dynamics

2- CY Chgﬁ,‘:rn}roduction to Computational Fluid Dynamics, John Wiley, 1979
3- Holt Numerical Methods in Fluid Mechanics, Springer Verlag, 1977
Hl.: Wirz and J.J. Smolderen, Numerical Methods in Fluid Dynamics, Hemisphere,

& #1978,
> D.A. Anderson, J.C. Tannehill and RH Pletcher,” Computational Fluid Dynamics and

Heat Transfer, McGraw Hill. 1984.



Paper 4

gT (Optional Paper-¢) : _
- BIO-MATHEMATICS BoroJo0ET

Credits: 05 , ’ -Max Marks:100

Evaluation: Continuous Internal Assessment — 25 marks

Semester End Examination — 75 Marks

Course Title: Bio-Mathematics
Course Code: C4 (c)

* Course Type: Elective Paper
Course Level: PG

Unit-1
Epidemic models: Deterministic models without removal, gefié al: deterministic model with
removal, general deterministic model with removal and immigréi_,igg};‘i'éontrol of an epidemic.

Unit-2 p
Mathematical models in Pharmacokmetxcs basic. equatlons and their solutions, solutions for
special cases, determination of transfer coeffi c:ents -afid compartment volumes, mathematical

. techniques used in compartment analysm stochasnc ‘compartment models.

Unit-3

Models for blood flows some basi& neepts for fluid dynamics, basic concepts about blood,
cardiovascular system and blood flows, steady non-Newtonian fluid flow in circular tubes,
Newtonian pulsatile flows m»ngxd and elastic tubes, blood flow through artery with mild
stenosis, peristaltic ﬂoyv; in tuﬁ_ and channels, Models for air flow in lungs, Diffusion and

Diffusion-reaction modél he ‘diffusion equations, oxygen dlffuswn living tissues.

Unit-4 , .
Non—hnear popu atlons growth models, models in genetzcs basic model for inheritance, models

for gene;tlc 1mprovement selection and mutation applications in ecological and environmental
subject areasy “urban waste, water management, planning. :

BooLS'
I- Mathematmal Modelling: J N Kapoor
2- Mathematical Modelling in Biology Medicine: J.N. Kapoor
3- Mathematical Biology: J.D. Murty
4- Ecology and Resource Management : K.E.F. Watt

W
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Paper 4

i : % “ . .
"iT o .~ (Optional Paper-d)

- INTEGRAL EQUATIONS & BOUNDARY VALUE PROBLEMS RO20907T
Credits: 04 Max Marks:100

Evaluation: Continuous Internal Assessment — 25 marks
_ Semester End Examination — 75 Marks

Course Title: Integral Equations & Boundary Value Problems
Course Code: C4 (d)

Course Type: Core Paper
Course Level: PG

Unit-1

Definition of mtegral equations, Types of integral equations, Kemel;‘?r“ﬂholm and Volterra
integral equations, Verification of solution of integral equationsg Conver§1on of integral equation
to differential equation and vice-versa, Initial value proble“:; &;ﬂ'Volterra integral equation,
Boundary value problem and Fredholm integral equation. o

Unit-2 :
Solution of Fredholm integral equation by method-.gof successive approximation, Resolvent
kernel, Solution of Volterra integral equatmn by method of successive approximation and by.
method of successive substitution, Fredh_gl""’determmant Convergence of Fredholm series.

Unit-3 %
Solution of integral equations by ° ,_ethod of Lap]ace transform, Convolution type kernel,
Solution of integral equaﬁon*by FGUI‘]&F transform method, Singular integral equation, Cauchy
and Hilbert type kernel Solut;on of singular integral equation having kernel of h(s) h{t) type

Unit-4 ] iy
Boundary valug'y roblems, Initial value problems, Green’s ﬁmctlon Construction of Green s

function from "c;xven boundary value problem, Apphcatlons of Green’s function, Modified
Green’ sfunctzon Dirac Delta function.

Recommended books:
“f Linear integral equations theory & techniques, R.P. Kanwal Academic Press New York

1971.
Linear integral equation & boundary value problem by M. D. Rai Singhania, S. Chand &

Co. 2005.
Integral Equation by Shanti Swaroop, Krishna Prakashan, 1989.
A first course in integral equation, A M Wazwar, Saint Xavier Univ. USA Dec 1997.

Y

\
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M.Sc. Fourth Semester

Mathematics
Paper1
FUNCTIONAL ANALYSIS l?) o gi (ol i T
Credits: 04 ' Max Marks:100

Evaluation: Continuous Internal Assessment ~ 23 marks
Semester End Examination — 75 Marks

Course Title: Functional Analysis
Course Code: C1.

Course Type: Core Paper

Course Level: PG

Unit-1
Normed Linear spaces, Quotient space of normed hnear‘i
spaces and examples, Bounded linear transformations, Normed linear space of bounded linear -

transforman ons.

Un1t-2

" Unit-3
Continuous linear Functxonal‘vaahn-Banach theorem and its consequences, Embedding and

reflexivity of normed linear spaces Dual spaces with examples, Boundedness and Continuity of
Linear operators. A

Unit-4
Tnner product spaces Hilbert space and its properties, Orthgonality in Hilbert spaces,

Phythagorear;k,theorem, Projection theorem, Orthonormal sets, Bessel’s inequality, Complete
orthonorimal‘sets, Paseval’s identity.

Reference/ Text Books: .
G. F. Simmons: “introduction to Topology and Modern Analysis™
2- B. K. Lahiri: “Functional Analysis”
3- J. B. Conway: “Functional Analysis”




PAPER 2
SPACE DYNAMICS

Roliovcz T

Credits: 04 . Max Marks:100
Evaluation: Continuous Internal Assessment — 25 marks
Semestér End Examination — 75 Marks

-Course Title: Space Dynamics
Course Code: C2

Course Type: Core Paper
Course Level: PG

Unit-1 :
D' Alembert's principle, The general equations of motion of a, rrgId bady, Motion of centre of

inertia and motion relative to centre of inertia, Motmn abouta ﬁxed ax:s‘

Umt-

finite and impulsive forces.

Unit-3

angular).

Unit-4

prmm p eof Ieast action.

Books:
I- IE. A. Milne, Vectorial Mechanics, Methuen & Co. Ltd., London, 1965 )
2- A. S.Ramsay. Dynamics Part II, CBS Publishers and Distributors, Delhi, 1985

3- H. Goldstein, Classical Mechanics, Addison Wisley Pub. Co. London, 1969

4- 1. A. Pars, A treatise on Analytical Dynamics, Heinemann, London, 1968 @L/ _
A . ' 25

Nata
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Paper 3

] \Y . _ (Optional Paper-a)
CALCULUS OF VARIATIONS 5234003 T
Credits: 04 . Max Marks:100

Evaluation: Continuous Internal Assessment — 25 marks
Semester End Examination — 75 Marks

Course Title: Calculus of Variations
Course Code: C3 (a)

Course Type: Elective Paper
Course Level: PG

UnitI
Evolution of calculus of variations and contribution of Bemeulh F‘unctmnal Euler’s equat]on
of extrema for functionals involving first order derivatives® Funcfxonal dependent on more than
one dependent variables, Functional dependent on‘:fwo independent variables: Euler
Ostrogradsky equation, Generalised Eular’s Ostrogradsky Equation, Functional dependent on
higher order derivative: Euler Poisson’s equa‘aon i A

Unit-2

Weierstrass function, sufficient condmeﬁ f" xtrema, Legendre condition, lscperlmetmc
problem, Local maxima, Invariance of Eu]er s equation under coordinate transformation,
Problems based on Legendre condltlo o

Ul'llt-3 ' j ‘,;;

Moving boundary valug probie,m, condition of extrema, Transversality condition, Variational
problem with movable boundary for a functional dependent on two functions, Two sided
variation, Reﬂectlon & refraction of extremals, Diffraction of light rays.

JJJ‘

Field extremal, Jacobi condition, Second variation, Canonical equations, Applications of
calcu ';‘s of” Varlatxons in Lagrarge’s equation, Application of calculus of variations in the
H mﬂtoﬁ § equatlon Hamiltons variational principle.

Reécommended books:

1. Calculus of Variations with Applications, AS Gupta, Printice Hall of India,1997.
2. Calculus of Variations, I.M. Gelfand and S.V. Fomin, Dover Publication, 2000.
3. Calculus of Variations, Mukesh Singh, Krishna Publications, 2015.



s o Paper 3
L | .
8 (Optional Paper-b)
: -CODING THEORY Ro31004T
Credits: 04 ) Max Marks:100
Evaluation: Cbntinuous Internal Assessment — 25 marks
) ' Semester End Examination — 75 Marks

Course Title: Coding Theory
Course Code: C3 (b)

Course Type: Elective Paper
Course Level: PG

iUmt-l .
Polynomial . rings over fields, Extension of fields, Computat
polynomials, ‘Vector space over finite fields. %

’ Gf(q), Root fields of

Unit-2 5
Binary group codes Hamming codes, Linear blpcfiécodes The structure of cyclic codes

Quadratic residue codes, Reed Mueller codes, Sxmpie cddes
a;; 150 »"'

Umt-S
: Second order Reed Mueller codes, t-desx 7 stexner systems, Weight distribution of codes.

Unit-4

Generalized BCH codes, seif dual ‘codes and invariant theory, Covering radius problem, .

. Convolutional codes.

4"1
{ .
,' ~¢' N -
W,

Books and References' E g

1- Coding Theory, .Cryptography and Related Areas by J Buchmarm T Hoholdt, H .

St;chtenét

2- Error—correctmg codes, Self-checking circuits and applications by Waker v, J. North-

Holland, New Yorlk 1978
- Algeﬁra und codes by Wan Zh. Wissenschaftsverlag, Peking, 1980.
3%C6des and Kryptograrphy, Welsh, D.k, VCH, Weinheim 1991,
%5-" Coding Theorems of information theory by Wolfowitz, J., Springer, Berlin,1978.
b Principles of communication engineering by Wozen.cnlft, M., Jae.obs, 1. John Wiley,
New York. - \

7- Sequential Decodmg by Wozencraﬁ M., Reiffen, B, MJ.T. Press, Cambridge/Mass.

8- Codes for error control and synchlo_mzatlon by Wiggert, D. Artech, Boston/Mass. 1988.

e

; 3 Kerdock Nordstorm-Robinson codes, First and



. Paper 3
" '* (Optional Paper-c)
_ SPECIALFUNCTIONS  ~ p,p34005 T
‘ Credits: 04 Max Marks:100
Evaluation: Continuous Internal Assessment-25 marks
Semester End Examination — 75 Marks '

Course Title: Special Functions
Course Code: C3 (c)

Course Type: Elective Paper
Course Level: PG

Unit-1 :
Differential equations with three regular singularities, Hyper geo etric differential equations,
Gauss’ hyper geomefric functions, Elementary propertxes—contiguous relation, integral
representation linear and quadratic transformation and summation formulae, Analytic
continuation, Barnes' contour integral representation, Conﬂuant hyper geometric function and its
elementary properties. .

Unit-2 ?M" ;

Generalised hypergeometric function and 1ts elementary properties, linear and quadratic
transformations, summation formulag; i ermite, Laguerre, Jacobi and Uliraspherical
polynomials, Definition and elementary propertzes

Unit-3 i
Asymptotic Series: Defi mtlon eiementaxy properties-term by term dlfferentlatmn integration,
theorem of uniqueness, Watsons lemma, asvmptotlc expansions of IF1, zFI, Orthogonal
polynomlal Definition_their zéros expansion in term of orthogonal polynomlals three term
recurrence relation, Chnsioﬁ"el-Darboux formula, Bessel's inequality, Characterization —Appell-
Sheffes and o-typg, characterlzatlon of polynom:al sets.

Unit-4
Weierstrass EIIlptrc Functions, Jacobi's first and second equations, zeros and poles of elliptic

functlons Weierstrass' functions p(z) and o(z), pseudo periodicity of f(z), Differential equatlon
addition “théorem for p(z), Algebraic relation between two elliptic functions, expansion for
elliptlc functions in term of o(z) and p(z), Evaluation of elliptic integrals. ‘

References/Books
I- Special Functions E. ID. Rainville, Mac Millan
2-" Theory of complex variables ET., Copson Wiley
3- Resonance of Ramanujan Mathematics volume I, II, 111, R.P. Agarwal, Narosa

Publication.
Theory of Hypergeometric functions and appli 1cat10ns Gasper and Rehman

4




Paper 3

T (Optional Paper-d)
' FRACTIONAL CALCULUS Ro31006T
Credits: 04 . . ) Max Marks:100

Evaluation: Continuous Internal Assessment — 25 marks
Semester End~ Examination — 75 Marks

Course Title: Fractional Calculus
Course Code: C3 (d)

Course Type: Elective Paper
Course Level: PG

Unit-1
Some Special ﬁmctmns of fractional calculus: (i) Gama fimction (ii) anht furiction (iii) Mittag

leffler function (iv) Miller ross function, Graunwald-Letnikow (GL} frae‘monal derivative,
GL fractional der:vanve of (t—a)? :

Unit-2 .
The Riemann-Liouville fractional integral; fractional mtegra :of some functions namely binomial
functions, exponent1a1 hyperboho and trigonometrzc i’unctlons Bessel’s function, Leibnitz

Unit-3 :
Riemann- Liouville fractional derivative: vlbmtz formula for fractional derivative. Laplace and
Fourier transform of fractzonal denvitwa Mellin transform of fractfonal derivative.
D

Unit-4 - % g g}“
Definition weyl fractlonql derlvatwe definition of Caputo fractional derivative, Lelbmtz formula
for weyl and Cdputo "fractmnal derivative, Laplace transform of Caputo fractional derivative,
Difference between’ Caputo and R.L. fractional derfvativé

Refference' .
1- Mllier{\ S & Ron B.: An Introduction to the fractional differential equations, John Wiley

and sons 1993.
Samko SG, Kilbas A.A, Marichev O.1. fracticnal Integral and derivative, Forden and

.- Breach science publishers, 1987..

3- Kilbas A.A,, Srivastava HM. Trujilllo J.J. Theory and Application of fractional
differential equation else view 2006.

4- Oldham & Spanier : The fractional caleulus Academic peer fine, 1974.

5- Ricardo, Dina, Delfin & Tornes : The variable order fractional calculus of variation
Springer 2019.

6- Podlerbany fractional differential equation Academic peer Ine. 1999,

o

7- Das S. functional fractional calculus Springer 2011.




PAPER 3
Y (Optional Paper-e)

MATHEMATICAL MODELLING Ro31007T
Credits: 05 - Max Marks:100

" Evaluation: Continuous Internal Assessment — 25 marks

Semester End Examination - 75 Marks

-Course Title: Mathematical Modelling
Course Code: C3 (¢)
Course Type: Elective Paper
Course Level: PG

Unit-1
Role of Mathematics in Problem solving, Problem deﬁm mn * case studies, System
characterization- Basic Concept, Degree of Detail, Stailc \“asf*Dynamics, Deterministic vs -
Stochastic. !

R}
oo

Unit-2
General Introduction to models, model ciassxﬁcatlon, Mathematical model-Empirical vs
Theoretical models, Analog and Simulatio M@del Mathema‘cxcal Medehng Process, Vahdatzon
criteria, Mathcmatlcal formu}ation = '

Unit-3 ;
Analysis of Mathemancal Formulat:on- types of Analysis, Types of computers, Nature of
Computed squ’aon Bmensmna] Analysis and scaling, Analysis of all types of formulation,
Analysis of Stochas c Process Analysis of Discrete/continuous state/time formulation.

Unit-4 .
Parameter estlmatlon- Determmzstlc—Stochastfc model parameter estimation, Design of

Experlmen"ts- Static-Dynamic system with parameter estimation, Validation- Fundamental
D;fﬁculty, ‘Approaches to Validation, Validation of Deterministic- Stochastic models, Seiectmg
among alternate models, Pitfalls of modeling.

Books:

I- Mathematical Modelling-D N P Murthy , N W Page and E Y Rodin
2- Mathematical Modelling- Mark M Meerschreart




PAPER 4
(Optional Paper-a)
DIS CRETE MATHEMATICAL STRUCTURES

Ro24008T

Credits: 04 ’ . Max Marks:100

Evaluation: Continuous Internal Assessment — 25 marks

:’:r'i‘k'—‘(.‘\

Ser_nester End Examination — 75 Marks

Coursé Title: Discrete Mathematical Structures
Course Code: C4 (a)

Course Type: Elective Paper
Course Level: PG

Uri1t-1 '

Sublattxces Direct Product and homomorphlsm, Some
Complemented and Distributive Lattices, isomorphic Lattxc 5,

Unit-2 o @
Boolean Algebra: As Laitices, "v’amous Boolean ﬂentlttes The switching Algebra Example, Sub
Algebras, Direct Production and Hcmomorphlsm Boolean Forms and their Equivalence,
Mmterm Boolean forms Sum of Products Capomcal Forms, Mlmmlzauon of Boolean Functions,

Unit-3

Graph Theory: Definition off‘ lfndxrected Multwraphs Subcrraphs Paths, Circuits, cycles,
Induced Subgraphs, degree of vertex, Connectivity, Planar graphs, Euler's theorem, Directed
graphs, Warshall’ ,;A Y} gorltilm of shortest paths, Reular and Bipartite Graphs, Kuratowski’s
Theorem 7

Unit-4 & ,
Trees, Spanmng Trees, Cut Sets, Fundamental Cut sets andCycles, Minima Spanning Trees and
Kruskal s Algorithm, Matrix representation of graphs, Euler's Theorem on the existence of
Eulenan paths and circuits, Directed Graphs, indegree and outdegree of vertex, Directed trees,
Search trees, Tree Traversals.

References/Text
1- C.L Liu: Elements of Discrete Mathematics, McGraw-Hill Book co.
2- Seymour Lipschutz M. Lipson: Discrete Mathematics, Tata McGraw hill Edition.
3- J Bondy, Murthy U.S.R.: Graph theory with applications John Wiley, 1996.

4- N. Dev: Graph theory and applications Prentice Hall India 2005. y
(ST :




PAPER 4

K{ .. - (Optional Paper-b)

CRYPTOGRAPHY 203 1 00'3 T
Credits: 04 ' ] Max Marks:100 )

" Evaluation: Continucus Internal Aséessment~—25 marks

Semester End .Examination —75 Marks

Course Title: Cryptography
Course Code: C4 (b)

Counrse Type: Elective Paper
Course Level: PG

Unit-1 .
Deﬁnition of a cryptosystem Symmetric cipher model, Classiff

Iogarnhm

Unit-3
Advanced Encryption Standard (AES’), Stream ciphers, Introduction to public key cryptography,
One-way functions, The discrete log‘anthm problem, Diffie-Hellman key exchange algomhm
RSA algorithm and security® of RSA The ElGamal public key cryptosystem, Introduction to
elliptic curve cryptography ‘_f‘““

Unit-4 . i .
InformatxoniComputer Securxty Basic security objectlves security attacks, security services,
Network secunty qiodel, Cryptographic hash functions, Secure hash algorithm, SHA-3,

DlgItal s;gnature El-Gamal signature, Digital signature standards, Digital signature algorithm.

Recommended books:

1. William Stallings, Cryptography and Network Secunty, Principles and Practice, 5th ed,,

Pearson Education, 2012.

2- Douglas R. Stinson, Cryptography: Theory and Practice, CRC Press, 3rd ed., 2005.

3- J.A. Buchmann, Introduction to Cryptography, 2nd ed., Springer 2003,

4- W. Trappe and L.C. Washington, Introductlon to Cryptography with Coding Theory,
Pearson, 2006.
J. Hoffstein, J. Pipher, and J. H. Silverman, An Introduction to Mathematical

Cryptography, 2nd ed., Springer, 2014. . \%/

n
1
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PAPER 4

K’( -(Optional Paper-c)
A “ "VADIC GANITA
RO3ILD 10 T
Credits: 04 o Max Marks:100

Evaluation: Continuous Internal Assessment — 25 marks
Semester End Examination — 75 Marks

Course Title: Vadic Ganita
Course Code: C4 '(c)

Course Type: Elective Paper-
Course Level: PG

Unit-1

History of Vedic Ganita, Why Vedic Ganita, Silent features of® Vedtc Ganita, Vedic Ganita
formulas, 16 sutras, 13 sub sutras, Terms and operations, ‘Hr: h speed addition by usmg the
concept of computing the whole and from left %g‘)" )
Nikhilamsutram from basis 100, 1,000, 10,000. :

Unit-2

Mult:phcatlon by Urdhavtrighbhyam sutram_; '
Multiplication by Nikhilam sutram, Fast "*m”
consisting of all 9s, Multiplication ofs bers nearest to the base 10 and muItzphcatlon of
numbers with sub base 50,500,5009;

Unit-3

Meaning of Ekadhiken, sutram and its applications in finding squaring of numbers ending in
5, squares by Anurupeyana sutram Square by Yavdunam thava dunikritya vargamcha yojyet
sutram, Squarmg by Bwandvayoga sutram, Squaring numbers nearest 50, Square roots of

Dec:mai and fractions, - Division by Nikhilam Sutram, Division of 1/19, 1/29 by
Ekadhlkenpuwen sutram, Division by Paravartya sutram, Division by Anurupeyana sufram,
Division of polynomials, Factors of general second-degree equation by Lopsthapanabhyam

sutram.

¥

Recommended books: ) _
l. Vedic Mathematics, published by Motilal Banarasi Das 1965. ISBN 81-2 08-0163-6.

2. Vedic Ganita: Vihangam Drishti-1, Shiksha Sanskriti Utthan Nyasa, New Delhi




k)

o PAPER 4
}( ' (Optional Paper-d)
COSMOLOGY
go3ioti T
Credits: 04 . Max Marks:100 -
Evaluation: Continuous Internal Assessment — 25 marks

Semester End Examination — 75 Marks

Course Title: Cosmology
Course Code: C4 (d)
Course Type: Elective Paper
Course Level: PG

Unit-1 :
Mach's principle, Einstein modified field equations with CcOsit
model of Einstein and De-Sitter, Their derivation, Prope

universe.

Unit-2 - 'f:, "';;._Q"

Hubble's law, Cosmological principles, Weyl’s postulate Denvatmn of Robertson-Walker
metric, Hubble and deacceleration parait 18 Redshzﬁs Redshift versus distance relation,
Angular size versus redshift relation andif UTCE counts in Robertson-Walker space—tlme

-

Unit-3 :
Friedmann models, Fundamental equ, ion of dynamlcal cosmology, Critical density, Closed and
open Universe, Age of the Umverse Matter dominated era of the Universe, Einstein- De- Sitter

model, Particle and even hOI’lZOIlS .

Unit-4 .
Eddington-Lam 'tre models with I-term, Perfect Cosmological principle, Steady state

Cosmology. % ¢ .

Recommended books g
I‘:,,\.,R C ‘Tolman, Relativity, Thermodynamics and Cosmology, Clarendon Press, Oxford,
#1934,

= S. Weinberg, Gravitation and Cosmology, John Wiley, 1972.

3LV, Narlikar, Introduction to Cosmology, Cambridge University Press 1998.

4- J.N.Islam, An Introduction to Mathemat;cal Cosmology, Cambridge University Press,

1999.
5- JLA. Peacock Cosmologxcai Physics, Cambridge University Press, 1999.

W{’%/
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. ‘ PAPER 4
}( ( (Optional Paper-e)

THEORY OF RELATIVITY
, RO3I4{612T
Credits: 04 Max Marks:100

Evaluation: Continuous Internal Assessment — 25 marks
Semester End Examination — 75 Marks

Course Title: Theory of Relativity
Course Code: C4 (d)

-Course Type: Elective Paper
Course Level: PG

Unii-1

Historical bdckground and postulates of spemal relatmty, Re‘fatm y of simultaneity, Lorentz

l‘

transformation and its consequences, Relatmstlc addition, ’f ’velomtzes
Unit-2
cone, The twin-paradox.

Unit-3

Principle of e&uwa ence, Principle of general covariance, Criteria for grav1tat10nal field

equatlons Emstem field equahons Gravity as a geometric Phenomenon. The energy momentum

Recommended books:

1- Rindler W. Special R_elaﬁvity, 1966.
2- Resnick, R., Introduction to special relativity, Wiley-Eastern, 1990.
3- Special Theory of Relativity, Anshan Publishers-2009.




PAPER5

(PRACTICAL)
COMPUTER PROGRAMMIN G WITH MATLAB

Ro31043 P

Problems of Operations Research through ‘MATLAB’®
Problems of Numerical Methods through ‘MATLAB’

Note:
3- There will be a research project of 4 credit in each semester. The studgg?§:;§§;ga‘fi"submit -
the research projects done in the 1% and 2™ semester in the form of a Dis; ff%ﬁon at the
end of 2 semester. The submitted dissertation will be evaluated by: pervisor and an
external examiner nominated by the University. The total markssfor the”dissertation will
be 100. The evaluation of research project of semester 3 and:4 will:be done at the end of
4™ semester in the same way as done for the 1% and W.2?‘" emester at the end of 2™

semester. £ 0% :
4- There will be a minor elective of 4 credit/100 marks from.other faculty to be taken in 1% -
year (1* or 2™ semester, only once).






