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M.Se LA, Mathematies is a full-time postgraduate level program offered by the Department
ﬁfMﬂthmams This is a 2-years program, consisting of four semesters with tveo semesters per

vear.

Eligibility:

Fnr'M._Sc, in Mathematics, the candidates with the following qua]iﬁcaﬁnn are eligible:
B.Sc./B.A. (Hons.) in Mathematics from any recognized Indian or foreign university OR
B.Se./B.A. with Mathematics as one of the major subject of study.

Program Educational Objectives (PEOs)

L
2.
3.

4.

Program Outcome:
Graduate will be able to
a) Progress the critical analysis and problem solving skills required for research and

_b} Communicate confidently and ﬁffecﬁvquﬁth Ji.udllstl'ji' and society at arge, regarding

Graduates will conmibutes rapidly growing multidisciplinary research that uses
advanced computing capabilities to understand and solve complex problerns.
Graduare of the programme will be capab’e of handling every problem existing around
the world through mathematical structures. '

Graduate of the programme will become competent users of math2maties and to
provide mathematical solution to real life problems.

Graduates will continue lifelong learning and pursue higher studies i1 mathematical
and staristical sciences

development organization and industry.
 complex problem and solution of the problem, existing around,

2
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tion Beseripmrs {pa;msibia t;amerpathnwaﬁ)

Wm&a&m ‘completion of the course, the students receive a maste degree

atics. M.Sc./M.A, {Mathematms} post-graduates of this department are ﬂqzoctnd tu
demonstrate knowledgé of major portion of pure and applied mathematics and the ability o
provide an overview of schelarly debates relating to Mathematics. Also it is expected that after
E:'pmpleﬁbn of this course they will be in a position to pursue their research i Mathematics.
‘Along with mathematical skills, it is also expected that they will lear1 life skills of
-argumentation, communication and general social values which are necessury to live rich,
uctive and meaningful lives. The list below provides a synoptic overview of puﬁﬂﬂe carcer
pmi]is provided by a postgraduate training in Mathematics:

1. Teachin g
e
. 3. Enginecring
4. Computer programming (In different MNC’s)
5. Statistician
6. Defense Research and Development Organization (DRDO) and Indian Sipace Rescarch
g {}Igamzatlun (ISRO).
~ 7.Can go for UPSC/Civil services exam.

&. Finance
ﬁﬁnjmmdbuﬂnﬁs
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Theory of Differential Equation
Information Theory-I

(e 1 One project/Dissertation/Survey/Industrial training should be allotted o each student in
mm{i week of first semester in the supervision of faculty members of the department and the
mplete pn:ucct should be submitted at end of the second semester.

[ any student published any research paper in UGC Care listed journal during PG srogramme from
project report, he will be given 25% extra marks which he has been awarded o 1t of 100 marks.
faximum obtained marks will be 100 only.
r example,
) if a student obtains 75 marks in project and he has published a research paper d iring his project
then his final marks will be
75+ 25% of 75 = 75 + 18.75 = 93.75 = 94
a student obtains 88 marks in project and he has published a research paper d iring his project
then his final marks will be
88 4 25% of 88 = 88+ 22 = 110

But he will be awarded only 100 marks.
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(Students will choose any two papers)

Course name

_Advanced Discrete Mathematics

THHCECMEA&&SB Differential Geometry

THDCEC0424&425C | Advanced Abstract Algebra

Minaor Elective Caurse

” 2 _IMATHMEC0426 [ MOOC/MEC

|4

Minor Elective Courses for M.Sc. (Mathematics)

(Students will choose any one paper.)

e Code Course nams Totz] Credits
| MATHMEC0426A Mathematical Mcdelling 4
| MATHMEC0426B Number Theory 4
SEMESTER-III
Total Credits: 26 (CC: 18, DCEC: 4, MEC: 4)
[Sr. | Course Code Course nams | Tota Credits
'} 'l p;‘
{13 | MATHCCO0431 Partial DifTerential Equation with Applications 4
._1_4‘ HATHCC'ME 2 Operation Rescarch Fl
|15 [ MATIICCD433 | Functional Analysis 7]
|16 | MATHCC0434 | Seminar Presentation and Viva-Voce 6
F ,:_h -Disc_i[:l_l:iile_CEntril: Elective Courses
(17 TMATHDCEC0435 | MOOC/DTEC L
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1
M-

T oy .r"‘- p
L . ‘Minor Elective Courses for M.Se.. Mﬁﬁiﬁﬂﬁcﬂﬁf
1 (Students will choose any one paper.)
IATHMEC0436B Introduction to Cryptography 4 T

1 One project/Dissertation/Survey/[ndustrial Training should be allotted te eﬂ-.‘-h student in
Eﬁﬂnﬁd week of third semester in the supervision of faculty members of the department and the
omplete pm_]ect should be submitted at endof the fourth semester.

: _.alf any student published any research paper in UGC Care listed journal during PG Programme from
: pnzgmt report, he will be given 25% extra marks which he has been awarded o1t of 100 marks.
1: timum obtaincd marks will be 100 anly.

. mmplf:.
| if a student obtain 75 marks in project and he has published a research paper during his project
york then his final marks will be
75 + 25% of 75 = 75 + 18.75 = 93.75 = 94
)}’f a student obtain 88 marks in project and he has published a research paper diring his projeet
jork then his final marks will be
BB+ 25%of BE =8B+ 22 =110

But he will be awarded only 100 marks.

SEMESTER-IV
Total Credits: 26 (CC: 14, DCEC: 8, MEC: 4)
|Sr. | Course Code Course name Total Crecits
[19 | MATHCC0441 | Mathematical Statistics 7
20 | MATHCC0442 Advanced Fluid Dynamics 4 =
2 hﬁ[hﬁlﬂﬂﬂdéﬂ Project/Disserlation and viva-voce 6 —

Diseipline Centric Elective Courses

22 | MATHDCEC0444 | MOOC/DCEC 7
| MATHDCEC0445 MOOC/DCEC 7 J
&
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= i 1 Rﬁnur'El&Eﬁye'Cum'se
MATHMEC0446 | MOOCMEC

Minor Elective Courses for M.Sc. (Mathematics)

. ".i'(fnurse_ Code [ Course name Tots] Credits
| MATHMEC0446 Student has to take one minor clective | 4

course from any other stream/subject/

department.

Note: The Programme of Post-Graduation in Mathematics will be two years duration. Each year is divided
two Semeslers of equal dwations, The Programme requires students to take a combtiation of Core
urses (Major), Discipline Centric  Elective Courses, Electives (Minar) axd Industrial y
ning/Survey/Research Project/Dissertation. A studentis required 1o complete & minimum of 104 Credits ,
Credits in 1" year and 52 Credits in 2* year) for thecamplction of the Programme and the gward of the
Master of Science in Mathematics degree. The entire Programme is based on CRCS systein. Tn rief, the
rj:nﬁre-]?mgmmme of Post-Graduation in Mathematies has been organized into Four Semesters,

Criteria for Internal Class Evaluation for all 4 semester papers:

{"lass Test + Prescntations/Assignments = 20 +10 = 30 marks \

'j_==.--._| g for Industrial Training! Projec rvev/Dissertalion

.Wh}rear of the Programme of Puost-Graduation in }{&tha_maﬁcs (i.¢., during both the Sem sters) students will have to
ther Industrial Training/ Project/Survey/Dissertation. It will cary 6 Credits in Second Semesler, The purpose of
mﬁhga project 15 to conduet a s_vsw_malic‘smdy related to husiher opted pap;;s. The enti-e project will be guided by
It}i‘ Member as well as by a Fim's Qfficial, _E_h.id::n_ts_ ane nd'y?s,.i;d to work in ﬂreas__theit Woilkd b 6F portance)

the business organisation and provide policy rcccfrq_mnndgnnus“fur improvement. They will submil a Progress Report
the end of I Sernester and 3" Scmester and a Delailed Final Report at the end of 1 year (2" Seinester) and 2 year (4"
fﬂﬂ:-Tﬁiis Detailed Final Report will be evaluated through a Viva — Voce jointly by the Supzrvisor and the Ext

: 3 5
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“This course Tnroduces the basic conceprs of

rings. The philosophy of this couse

i rh:,y“&.'

fundamental role in mathematics itself and in applications to arcas such a5
physics, compute science,
<conomies and engincering.

After completing this course, student is expected to learn the following:

L: Explain the fundamental concepts of advaneed algebra such as yroups and rings and .
their role in modern mathematics and applied contexts. s 1
2: Demonstrate accurate and efficient use of advanced algebraic techniques.

3: Demonstrate capacity for mathematical reasoning through analysing, proving and
explaining concepts from advanced algebra.

4: Apply problem-solving using advanced algebraic techniques applied to diverse
situations in physics, engineering and other mathematical contexts.,

(Tl
-
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7

. Contemporary Abstract Algebra, 9ih edition. Cengage Learning, 2)15.

paul, S. R. Basic Abstract Algebra. 2 nd elition, Cambridge

. LN, Topies in Algebra. 2ndedition, John Wiley and Sons, 2006,
attacharya, P, B, Jain, S. K. and Na
ersity Press, 2003. '
Khanna, V. K. and Bhammbri, 8. K. A Course in Abstract Algebra, V
hn, P. M. Algebra, Vols, I & II, John Wiley & Sons, 1991, o))
ther, S. and Passi, I B. 8. Algebra, Vol. 1-Groups, Vol. [I-Rings, Narosa Publishing House (Vo
96, Vol. 1-1990). °

ilcas Publit hing house, 1999.

|

Axler, S.: Linear Algebra Done Right, 2nd edn. Undergraduale Texts in Mathematics. Springer,
New York (1997) Ty :
- | 9. Brian C. Hall, Lic Groups, Lic Algebras, and Representations: An Elementary Ie trecluction, GTM

| Springer, 2013
e

Course | MATHCCO0412 Course Name | Real Analysis
Code
M.A/M.Sc. Mathematics Credits | 4

60

100 (Class Int Exam.-30 marks, Univ. Exam.-70 marks)

3 Hours

| Pre-requisite of course

['NII.
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n '_grﬁi audmmsxaﬁmfvmﬁm metion.
$ eﬂ!ﬁgﬂm hﬁunde‘:i variati to:al va:riahun, dimuﬁm’l d’ﬁn‘ﬂﬁm,; pm‘ﬁﬂ
derivarive and derivative as a linear tra

COURSE SYLLABUS _

| Content of Each unit

Sequences and series of real valied functions, pcrmthsr, FDﬂVETE’DW: :mfbrm
1 convergence, Cauchy’s criterion and test for uniform convergence of sequence of
functions, Tests for uniform convergence of series of functions (Weier trass's M-test,
- Abel’s test, Dirichlet’s test), Uniform convergence and continuity, Dini* theorem, The
Wmmrmss approximation thearem.

Convergence of Sequences of Measurable Functions; Convergence in Meusure, Uniform
Convergence, Theorems on Convergence of Sequences of Measurable Functions,
Lebesgue Convergence Theorem, Dominated Convergence Theorem, Beppo Levi's
Theorem, Fatou's Lemma, Lebesgue Differentiation Theorem, Ricmann int :gration of real
. valued functions, Existence of the integral, integral as a limit of a sum, fist mean value
. theorem, Second mean value theorem,

b - %) |r Definition and existence of Riemann-Stieltjes integral, Properties of integruls. integration \
4 _ and differentiation, Fundamental theorem of calculus. o3

' 1 4 Function of bounded variation, function of beunded variations expresseda: difference of
, increasing [unctions, function of several variables, partial differentiation,

4 partial derivative of functions of two variable, Integral as a function of parimeter,
mverse and implicit function theorems, Chain rule, Jacobian, Taylor's the orem for two
: variables, l'auber’s theorem.
g.r Suggested Readings:

| 1, Walter, R. Principles of Mathematical Analysis. 3rdedition, McGraw-ITill, 2017.

. "—ﬂismmnns (. F. Introduction to Topology and Modern Analysis. McGraw-11ill Pvt. Led. 2016,
| 3. Kumaresan, S. Topology of Metric Spaces. Narosa Publishing House, 2011.

| 4, Terence T. Anal}i'?.is II. Hindustan Book Agency, 2009,

5, Malik, S. C. and Arora, $. Mathematical Analysis. 2nd edition reprint. New Ag: International i
Publishers 2005,

ﬁ ‘Apostol, T. M. Mathematical Analysis. 2 nd edition. Wesley Publishing Co. 2002,

? ‘Somasundram, 1. and Chaudhary, B. A First Cou:se in Mathematical Analysis Narosa

N ',E‘uhhshmg House, 1996.
| 8. Royden, I1. L. Real Analysis, Macmillan Pub. Co,, Inc. 4th edition, New York, 1993

10
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' knovy Qﬁhﬁ: s of 1l
of their application to real world prablems. e
ﬁﬁﬂrmmplﬁhugﬂmcnurse, student is expected 10 ]uamﬂ:lﬁ followmg:
1: Understand the hasic principles of fluid dynamics, such as Lagrangian
Enlerian approach etc.
2: Use the concept of stress in fluids with applications.
3: Analysc lrotational and rotational flows in fluids and some of thrﬂfpmpﬁrtles
4: Find analytical solution of Navier Stoke equation and solutions of some.
benchmark problems

COURSE SYLLABUS

t5 | Content of Fach unit

Kinematics - Lagrangian and Eulerian methods. Fquation of continvity. Boundary
‘surfaces. Stream lines, Path lines and stream lines. Velocity potential. Irotational and
| rotational mations. Vortex lines.

[2 | Equations of motion — Lagrange’s and Euler’s eguations of motion, Conservative field of]
|| force, Bernoulli’s Theorem, Equation of motion by flux method, Impulsive actions,

:l ; Circulation, Kelvin's circulation theorem, Minimum energy theorem.

3 | Motion in two dimensions: Stream function, [rrotational motion in tvso-dimensions,
i Eﬂmplax velocity potential, sources, sinks, doublets and images, Milne-Thomson circle
| | Theorem, Theorem of Blasius,
[@ [ Motion of Cylinder: Motion of a circular cylinder, Liquid streﬂmmg past i fixed circular

':_."-,l cylinder, Motion of two co-axial cylinders, Elliptic eylinder maves in an infinite liquid,
quuld streaming past a fixed ell;ptm cylinder, Circulation about an elliptic ¢ ylinder, Kutta-

;Taukawsh theorem,

12
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15 Will be able o present the subject in interviews.
2: Get ability to face interviews, "
3 Skills to write subject in own way.

| 4t Get knowledge of preparing Dissertation, Thesis and Books, b ||
Pattern

Viva-voce and Presentation of assigned / selectzd problem /topic using PPT by each student
ineach of the other four papers to be evaluated in the presence of one internal and one external
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integral in terms o

Series solution of second order linear differential equations 1Wﬂrdjm-pﬁ'mz'
.Smgulanty and the solution in the neighborhoodof regular singular point. Euler
; equation and Frobenius method.

. Solutions of Hypermite and Laguerre differential equations.

IV. Solutions of Reeti’s equations.

REFERENCES
,'1 Earl A, Codington, An Introduction to Ordinary Differentia Equations.
o Elementary Differential Equations and Boundary valueprobleins.
: &3~ D.A. Murray, Introductory Course on Differential Equation:. Orient
& Longman (India),1967.

‘4, AR Forsyth. A Trestise on Differential Equations, Maemillan & Co. Lid.,
1 London.

5 Differential equation with Applicaticns and Historical notes: G.F.Simmons,
§ CRC Press, Taylor & Francis Group. '

6. Advanced Differential Equations: M.D. Raisinghania, S. CtandPvt. Ltd.,

2[]08}
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its | Content of Each unit iy il
) _*MW of information — axioms for a measure of uncertainty, the. 511331:1 m}r and its
I propertics. joint and conditional entropies, transformation and ils praperties , axiomatic
characterization of the Shannon entropy due to Shannon and Fadeev. _
Noiseless coding - ingredients of noiseless coding problem, uniguely :Iemphﬁrable codes,
necessary and sulficient condition for the existence of mstantancous x:mlea construction n“i"
|1 optimal codes.
|3 | Discrete memory less channel - classification of channels, information processed by a channel,
i calculation of channel capacity, decoding schemes the ideal observer, the findamental theorem
of information theory and its strong and weak converses. : i
ntinuous channels - the time-discrete Gaussian channel, uncertaint; of an absolutely
continuous random variable, the converse to the ceding theorem for timz-dliscrete Gaussian
‘channel, the time-continuous Gaussian channel, bandlimited channels.

s 'g:géﬂted feﬁfngt e 4
11 A h,R B. Infﬂrmaﬁnn Theory. Courier Cu:brpnratian 2012,

fﬁkanrk 1975.

15
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A precale :H u .

E:’“"’; big algebra. s gion which cont
Emhw mmﬁ*ﬂfﬁnmmﬁmmmsumﬂumui o

COURSE SYLLABUS

| Content of Each unit

Maximum modulus principle, Minimum modulus principle, Schwarz’s lemma,

functions and Hadamard's threecircles theorem, Three circles theorem as a con

theorem, Phragmen-Lindelof theorem, Taylor theorem, Laurentz theorers, Fundamental
theorm of algebra, Argument prineiple,

‘The space of continuous funclions, spaces of enalytic functions, Weierstrais factorization

thﬁm'em Gamma function, Reimann zeta function, Residue, Residue theorem, Steadily

increasing function, Jordan's Lemma, Integration round unit cirele, Evaluat on of i mgrats

when f{z) has no pole on real axis and poles on real axis, Rectangular contc urs,

Analytic continuation, Runge's theorem, Integral Function, Order of an Intzgral

function, Canonical Product, Vitali’s Convergence Theorem, Carleman’s Theorem,

Weierstrass's Theorem, Mittag-Leflier's thearem,Schwarz reflection pringisle.

| Hadamard's factorization theorem,

| Basic propertics of harmonic functions, Jensen's formula, Jensen's inecuality, Jensen's
theorem, Poisson-Jensen Formula, Picard theorem, Schottky's theorem, Infinite Produet,

ﬁenml principle of convergence of Infinite product, Absolutely Converg ence,
gement of Factors, Problems related 1o convergence of Infinite Product.

eadin
Vi Cg’;ip]ﬂw 3rd edition, McGiraw-Hill, 2017,

D. A Complex Analysis Problem Book. Birkhiuser, 2016,

(¥ Scanned with OKEN Scanner



This course aims 10 te2
awareness of need
analysis, and man
After completing this course, student is expected to lean the following

1 Construct topological spaces from metric spaccs and using general p operties of
neighbourhoods, open sets, close sets, basis and sub-basis ey a
Z: Apply the properties of open sets, close sets, interior points, accumulition points
and derived sets in deriving the proofs of various theorems

3: Understand the concepts of countable spaces and separable spaces

i 4: Leam the concepts and properties of the compact and connected topological
- spaces

R COURSE SYLLABUS

~ [Units | Content of Each unit
i Definition and examples of topological spaces, basis and sub-basis, oper sets, closed sets,

neighbourhoods, interior points, limit points, boundary points, exterior poitts of a set, closure
of a set, denvedset, Hausdorfi spaces.

Continuous functions, Countable and uncountzhle sets. Infinite sets and the Axiom of Choice with
Cardinal numbers and its arithmetic Schroeder-Bemstein theoram, Cantor's theorer1 and the continuum
hypothesis. Zom's lemma. Well-ordering theorem, open and closed mappings, homeomorphism,
Tychonoff theorem. o, Al I T

Compactness and fipite intersection property. Sequentiallyand countably compact sets. Local
_compactness and one point compactification. Stone vech compactification.

Separation axioms, T0, TL, 12, Lindelof spaces, regular and normal spaces. Urysohn Lemmu,
metrization theorems (Urysohnmelrization, Nagata-Smimov metrization heorem), Tietze
l extension theorem, compactification.
Suggested Readings: " ‘
oshi, K. D. Introduction to General Topology. 2 nd edition, New Age Intematioal Private

~ Limited, 2017, b i
Munkres, ], R. Toplogy. Pearson Education, ; :
Simmons. G. . Introduction to Topology and Modern Analysis. Tata McGraw-Hill Education,

16 1
Pervin, W, J. Foundations of General Tepolegy. Academic Press, 2014,
. T. B, Elements of Topology. CRC Press, Taylor Francis, 2013,
ey, 1. L. General Topology, 2nd edition, Sprnger, New York, 1991,
e o 17
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‘Formal Logie: Statements, proposition, symolic represeniation and tau'ologies, quantificrs, |
proposition logic. Lattices: Lattices as parlially ordered sets, their poperties, lattices as
rebraic systems, some special lattices, ¢.g.. complete, complemented ar | distributive lattices,
some special lattices e.g., bounded, complemented & distributive lattices.

‘Boolean Algebra; Boolcan algebra as lattices, various Boolean identities, he switching algebra
example, join - irreducible eléments, atoms and minterms, Boclean Forms znd their equivalence,
minterm Boolean forms, sum of products canonical forms, minimization of Boolean functions, |
applications of Boolean algebra to switching theory (using AND, OR and N1 gates), '
Kamaugh maps. !
‘[Trees, Binary tree, Spanning tree, Euler's Formula for connected Planar Graphs. Completed
Complete Bibarate Graphs, Kuratowski's Theorem (statement only) ard its use, Cut-sets,
. Fundamental Cut-sefs, and Cycles, Minimal Spanning Trees and Kruskals Algorithm. Matrix
*" gi{:resﬁnmiﬂns of Graphs, Incidence Matrix, Circuit Matrix, Cut-Set Matri¢, Adjacency Matrix,
er's Theorem on the Existence of Eulerian Paths and Cirouits. Directed Craphs. In degree and
Out degree of a vertex. Weighted Graphs. Dijkstra’s Algorithm
Introductory Computability Theory-Finite State Machines and their Transition Table Diagrams,
Finite Automata, Moore and Mealy Machines, Grammars and Langnages-Phrase-Structure
Grammars. Rewiting Rules, Derivations. SententialForms. Language gencrated by a Grammar,
A Regular, Context-Free, and Context Sensitive Grammars and Languages. Regular sets, Regular
el Expressions and the Pumping Lemma.Kleene's Theorem, E
Suggested Readings:
1. Tremblay, J.P and Manohar, R. Discrete Mathematical Structures with Applizations to Computer

.

‘Science. Ist edition McGraw Hill Book Ca., 2017.

ﬁ,Lep schutz, S. and Lipson, M. Linear Algebra. 5 th edition, Tata McGraw Hill 2012,

3. Ram, B. Discrete Mathematics. Pearson Education, 2012.
4. Kenneth H. R. Discrete Mathematics and I1ts Applications, 7th edition, Tata McGraw Hill, 2011
Li, C. L. Elements of Discrete Mathematics. Tata McGraw Hill, 2000.
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ristic equation, Mainardi- : 1
 Geodesics: Normal property of geadesics, Torsion uﬁwﬂﬁlﬁ'w Sic torsion ¢
Geodesic curvature of a curve, s
cﬂad Readings:
Veatherburn, C. E. Differential Geometry of Three Dimensions, Cmﬁmﬂgﬂﬂﬁrﬁ@f‘mﬁ 2016.
in, W. C. Differential Geometry. Courier Corporation, 2012.
ore T. J. An Introduction to Differential Gﬂumetry,DmrPuhhuaunu&]ho 2012,
sley, A. Elementary Differential Geometry. Springer, 2002.

MATHDCEC0424&425C Course | Advanced Abstract
Name | Algebra

M.A./M.Sc. Mathematics Credits | 4

60

100 (Class Int. Exam.-30 marks, Univ. Exam.-70 marks)

3 Hours ' Pre-requisite NIL
of course

The main cbjactwa of this course is to encourage students to dmﬂa{:- ‘a working
lnowledge of the central ideas of modules like cyclic modules, simole, semi-simplg
modules uniform modules, primary modules and theory of Noetherian and Artinian
modules.

. completing this course, student is expected to learn the foll
?’ﬂg 2 laipltha %ndamenml mnncpl;.'!r of modules and their rale m’mmﬁam:‘
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to Ana}ytlc Number Theory. Springer 2014.
H. S. Introduction to the Theory of Numbers. John "

: .._'i:_t.d'&-.Unw*r.sl.r? Press 199.9._-
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| Numerical Methods for Solving PDEs: Deriving difference cquations, Finite Differcnce
Approximations to Derivatives, Elliptic Equations, Laplacian Difference Equation, |

- | Selution of Laplace Equation, Lichmann's lterative Methods, Poisson’s Equation,

Parabolic Equations; Heat Conduction Equation, Bender-Schmidt Method, Explicit

Method, The Crank-Nicolson Tmplicit Method, Hyperbolic Equations, Solution of

HyperbolicEquations, ' i T '

Sug ested Readings:

Reid, W. T. Ordinary Differential Equations. John Wiley and Sons, New York, 1971,
Simmons, G, F. Differential Equations with Applications and Historical Notes. 2rd edition, Tata
c¢Graw Hill, New Delhi, 2016. _

5, 3. L. Differential Equations. 3rd edition, Wiley Tndia, 2007, .
isinghania, M. D. Advanced Differential Equations. S. Chand & Company Lti., New Delhi,

P Hartman, Ordinary Differential Equations, John Wiley, 1964,
. E.A Coddington and N. Levinson, Theory of ordinary differential equations, McGraw Hill, NY,
955. '
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; e : i d s : ; Eﬂiﬂ,gmodﬁ]ﬁu . l.l;-.=-'-< e
& Tind optimal solution of linear programming model using Game: Theory. Also
— — COURSE SYLLABUS
| Content of Each unit =77
Linear Programming-Simplex and revised simplex Method, Dual Simplex method, Goal
it Programming. e
|2 | Network analysis, shortest path problem, Minimum Spinning tree, Maximum ﬂﬂ
i Pmbl‘-?l'ﬂ, Minimum cost flow problem, Project planning and control with PERT-CPM.
| ,,.3 .Q_ueumg models: basic components of a queving system, general birth-death equations,
Kl Integer Programming-Branch and Bound Technique.
g Game theory: two persons zero sum game, geme with saddle points, rule of dominance;
1 algebraic, graphical and lincar programming, concept of mixed strategy, Sequencing
1 problems: processing of n jobs through 2 machines, n jobs through 3 mechines, 2 jobs
i through m machines, n jobs through m machines.

 Suggested Readings:
Besaint, W.H, and Ramsey, A S. A Trcatise on Hydromechanics Part Ihydrostutics, Andesite
Pross, 2017. .
. Kundu, P.K., Cohen, I. M. and Dowling, R. D. Fluid Mechanics, 6th edition, Academic Press,

3 Neil, M. E., and Chorlton, F. Ideal and Incompressible Fluid Dynamics. Ellis Horwood Ltd, >
1986 '
4 Yuan, S.W. Foundations of Fluid Mechanics. Prentice Hall of India Private Limited, New Delhi,

27
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i tional under suitablz conditions, compute lldjmtll of operators, 1

exivity of a space, ability to apply uniform boundedness theorem, ngm
mapping thearem and closed graph theorem, check the convergence of operators and.

functional and weak and strong convergerce of sequences. ,
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view of
| measurable function, Integration with respect to a measure.

| Almost everywhere convergence, convergence in measire, Farou’s Len
dammq.tedmnvbfgme theorems.

i&ieman,mmgml integrable simple functions, the Lebesgl

erian, TR Measureand Integration. AMS Chelsea Publications, 2011,
1, H. L. and Fitzpatrick P. M, Real Analysis. 4th edition, Pearson India, 2010, _
G, de. Measure Theory and Inte.gmtmn_ New Age International (P) Ltd., 2009, e
K.

. An Introduction to Measure and Integration. 2nd edition, Narosa Publ ﬂhing}hu&aﬂﬂﬁ{. il
d. G. B. Real Analysis. John Wiley & Sons, Inc., New York, 1999.

itt, E. and Stromberg, K. Real and hbsh‘anmnal}rsm Spnngcr—?zrlag,ﬂuw ?a}ic,a 1975.
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4 Unde 'm-"mmmpmmmﬁmi
and mmmhlwnnmhm. Fibonacci numbers.

'COURSE SYLLABUS

Content of Each unit .
Modular arithmetic, congruence, primitive roots, cryptography mmdmimn—, Caesar Cipher, |
Diffie-Hellman RSA public key cryptosystem, Knapsack ﬂwmﬂiﬁmw nfplmm
Toots to eryptography. | ¥
'Appl;-::atmns ol cryptography in primality testing and factorization of ]argam:rqmm m:mbm
‘remote coin flipping. Elliptic curve based cryptography.
Perfeet numbers, Férmat numbers, Mersenne primes and amicable numbers. Fibonacct
‘numbers, representation of integers as sum of Squares.

Linear and non-lincar Diophantine equations, Fermat’s last theorem, prime rumber theorem and
zeta function.

ested Readings:
m.fg,H . A. Fundamentals of Cryptology. Springer, 2013.
E ann, J. A, Introduction te Cryptology.Springer Science & Business Mediz, 2012
A D. M. Elementary Number Theory, Tata McGraw Hill Puhiwhnanmm
ezes, A. ], V.,Oorschot, P. C. and Vanstone,S. A. Handbook of Appllt&*[}tgpmgmphy CRE
5, 1996. 3
blitz, N. A Course in Number Theory and Cryptography. 2 nd edition Springcr, 1994,
mons. G. 1. Contemporary Cryptology, The Science of Information Integrity.New York, 1EEE

Press, 1992
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-ontent of Each unit
ﬁbﬁm“ﬁ?zﬁh’@@ﬁw-ﬁﬁﬁﬁt iy, L Sreaning
OF concentric sphere, Three dimensional souree and sink, Doublet,
ti:rS;phereand plane.
Vortexmotion and fts clementary properiies, Voriex filament, voricx doublet, voriex pair, mage |
Sri=metion andits y properties, Vortex filament, vortex doublet, vortex pair, image
of vortex with respeet to plane and circle, Kelvin's proof of permanence Motions due to eircular
and rectilinear vortices, ‘Spiral vortex, Rectilinear vortex, Karman's vortex street, Kirchhoff
vorlex theorem, '
3 Bﬁuﬂdﬁr}' Layer Theory: Prandtls’ boundary layer theory and its importance, Lirag and lift, The
- boundary layer equation in two dimensional flow. The boundary layer flew over a flat plate.
h =K_a:rr_mn*:s uitegral equation, Application of the boundary layer in absence of pressure gradient.
ﬁ_-;_:r_phc:ahﬂn of the Karman'sintegral equation to boundary layer with pressuie gradient : Karman
‘momentum integral equation, Vorticily cquation.

Stresses in Fluids: Strain and stress tensor, symmetry of stress tensor, transformation of strain
components in two dimension, principal stress and principal stress direction, Navier Stokes
‘equation, Reyneld’s Muinber, Prandtl number, Weber number, Steud}r"ﬂt:-w between parallel
planes, Laminar flow berween parallel plates, Steady flow through a eylindrical pipe, Hagen-
Poiscuille flow. _ 3

ested Readings: _
. Allen Jeftery — Magnetohydrodynamics (Oliver & Boyd) _
C. Kendell and C. Plumton - Magnetohydrodynamics with hydrodynamics - Vol 1 (Pergamon

o }‘ .
. Chorlton — A Text Book of Fluid Dynamics. _ i X
. D. Raisinghania& R.S. Agarwal — Advanced Hydrodynamics & Fluid Dynanics.
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The Smdﬂntwill submit two copies of the pmgeoﬂ'tlzsmmufmm’iﬁ"ﬂu&%ﬂfﬂ training in |
the department af the end of the semester. I8
Project/ dlsﬁmatmnﬁsmeyhudusmal training will be evaluated b’j’ one internal and one
external examiner jointly, and a viva-voce examination.

2 One of the teacher will be chasen as supervisor under whose gl.’i:lﬂanaﬂ fhe student ﬂdﬁ
e complete is project wark/ Project/dissertation/survey/industrial training. |

(¥ Scanned with OKEN Scanner



(¥ Scanned with OKEN Scanner



Reciprocal kemel of Volterra Integral Equation, Determination of resolvent kemel of
Volterra Integral Equation, Solution of Velterra Integral Equation, Integral Equat
= Successive Approximation method . _ |
Classical Fredholm Theory. Fredholm's Fundamental Relations, Hadariard's Theorem,
Cﬂﬂ?ﬁgﬂmg DfFrﬁdhﬂlm’s ﬂgmant and Fredholm First Minor, Fl'ﬂdhl.liﬂl Fﬁndﬂlﬂ'ﬂﬂﬂl
Theorems, Fredholm’s Second Fundamental Theorems, Existence cf Eigen value.
Orthogonality Theorem ks

T

b Integral Transform Method: Some special Lypes of Integral Equations Application of
Laplace Transform to determine the solutions of Volterra Integral Equation with Convolution
type kernels, Ahel Integral Equation, Fourier Transform, Application of Fourier Transform
i to determine the solutions of Singular Integral Equations, Mellin Transforin, Fox's Integral
b Equation

| Suggested Readings: _
1. Wazwaz, A. M. A First Course in Integral Equations. 2 nd edition World Scientific Publishing
| Co. 2015.

2. Kanwal, R. P. Linear Integral Equation. Theory and Techniques. Academic Press, Z14.

| 3. Gelfand, I. M. and Fomin, S, V. Calculus of Variatians. Courier Corporation, 2012. |
| 4. Hildebrand, F. B. Method of Applied Mathematics, Courier Corporation, 2012,

| 5. Raisinghania M. D. Integral Equation & Boundary Value Problem. 5. Chand Publishing, 2007.
| 6. Jerri, A. Introduction to Integral Equations with Applications, John Wiley & Sors, 1999,

[Course | MATHDCEC0444&445B | Course Theory of Elasticity
|code Name
[ Programme | M.A/M.Sc. Mathematics Credits g

Total Hours | 60
PFamal Marks | 100 (Class Int, Exam.-30 marks, Univ. Exaim.=70 marks)
Examination | 3 Hours | Pre-reguisite of course | NIL
[ Course This course aims to familiarize the students with tensors and the principles and basic
ﬁiﬁjmﬁva equations of elasticity. The course will expose the students to two dimensional problems
A in Cartesian and polar coordinates.

39 b

50 g0 e

(¥ Scanned with OKEN Scanner



: lmﬁw' tedia, equi d dynami .' quations for ¢
= mﬁg}ﬁﬂﬂﬁﬂ -aﬂdﬂaannnwmﬂmth'ﬂpaka.slaw Beltrami

function, gtneml solution ﬂf bl-hammmc equatmn., stresses and 1
WPIEX polentials, propagation of waves in an isotropic elastic solid mediu-
and distortion, elastic surface waves such as Reyleigh and Love waves.

d Readings:
add, M. H. Elasticity: Theory, Applications and Numcrics. Academic Press. Eﬂi"". '
A.E. H. A Treatise on Mathematical Theory ot'EIasnmty Cambridge [En,f;;] Umvers:tyl?m

ienko, S. P. and Goodier, J. N. Theory of Elasticity. New York MeGraw-Hill, 2010,
,S. Text Book of Cartesian Tensors. 8. Chand & Co., 1968, ' i
kolnikoff, I. . Mathematical Theory of Elasticity, MeGraw-Hill Inc, 2nd edition, 1956,

MATHDCEC0444&445C | Course :T'EﬁSiil"s EIi d
Name
M.A./M.Sc. Mathematics Credits

= 50
rks | 100 (Class Int. Exam-30 marks, Univ. Exam.-70 marks)

| 3 Hours =¥ IPrQ-mgmamng Im
g;&gp‘g;mﬁﬁamf.ﬂ:is COUrse are: '
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pndgel!nwmuty, Pms, 1950,

solution and its isotropic form, Planetary
ral relativity, Advance nt‘per:huliuan‘ﬁplm
gravitational red-shill of spectral lines, Radur echo de

Stephani, Genereal Relativity. An Introduction of the theory of the E"ﬂf“{m""ﬂ field,
nbridgeUniversity Press, 1982,

- S. Eddington, The Muﬂl&mam:.al Theory of Relativily, CambridgeUniversity, Press, 1965,

MATHDCEC0444&445 D| Course lnfurﬁatinn Theory-

Name Il
M.A.M_Se. Mathematics Credits 4
60
100 (Class Int. Exam.-30 marks, Univ. Exam.-70 marks)
3 Hours | Pre-requisite of course | NIL

The objective of this course is to introduce basic and advanced topics in information
theory. This eourse further explains the different types of entropies, codes, discrete and
continuous channels and their applications,

After completing this course, student is expeeted (o learn the following:

1+ Understand the basie concepts of information theory, different types of entropies with
their propertics and applications.

2: Analyse how different coding techniques will perform in different situations.

3: Understand about discrete channels and their propertics with applications.

4 Understand about continuous channels and their properties with appiications.

a
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e COURSE SYLLABUS
T ""—_‘_————:_=___'______ e
O ot o =
1 ure of information — axioms for a measure of uncertainty, the Shanon entropy and 118
]:;::ﬁumesl- joint and conditianal entropies, cransformation and its praperties, axiomalic
fﬁlzﬂilﬁn of the Shannon entropy duej}_ﬂ_‘fj___m and Fadew:r; : e
2 €55 coding - ingredients of noiscless coding problem, uniquely lecipherable codes,
necessary and sufficient condition for the existence of instantaneous codes, constrclion of
oplimal codes
fe = | - . — |
3 Discrete memory less channel - classification of channels, information protessed by & channel,

calculation of ey ¢ the ideal observer, the findamental theorem

i nnel capaci : AT
of information th pacity, decoding sche

Y Con U0 theory and its strong and weak converscs. . TR I
+ ONHNUOUS channels - the fime-discrete Gaussian channel, uncertainty of an absolutely

conlinuous random variable, the converse to the coding theorem for time-discrete Gaussian

channel, the lime-continuous Gaussian channel, bandlimited channels.
Suggested Reﬂda-g?:_

1. Ash, R. B. Information Theory, Courier Corporation, 2012, ;

2. Reza, F.M. An Introduction to Information Theory. Courier Corporation, 2012.

. Hﬂﬂk‘“?“ﬂ: H. D., Harris, G. A, and Johnson, P, D. Introduction to Information Theory and Dala
Compression. Chapman and Hall/CRC, 2nd edition, 2003. :

4, Aczel, J. and Daroezy, Z. On Measures of Information and their Characterizations. Academic Press,
New York, 1975. 4

Course | MATHDCEC(0444&0445E | Course | Bio-Mathematics

code | Name
Programme | M.A /M Se. Mathematics Credits | 4

Total Hours | 60
|Total Marks | 100 (Class Int. Exam.-30 marks, Univ. Exam.-70 marks) -
_ Examination | 3 Hours | Pre-requisite of course | NIL |
| Course | The objective of this course is to introduce basic and advanced topics in information
: Objective theory. This course further explains the cifferent types of entropies, codes, discrete and
| continuous channels and their applications. )
| Course After completing this course, student is expected to learn the following
| Dutcomes: | |: Understand the basic concepts of information theory, different types of entropies with
their properties and applications.
2 Analvse how different coding techniques will perform in different situations.
| 3 Understand about discrete channels and their properties with applications.

4: Understand about continuous channels and their propertics with applications.

a

}3' ﬂ’ﬁ?}

(sn grv B
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H. D., Harris, G. A, and Johnson, P. D, Introduction o Information Theory and Data
Chapman and Hall/CRC, 2nd edition, 2003. _ ol o N,
9 Daroczy, Z. On Measures of Information snd their Characterizations, Academic Pross,

5

: ation Theory. Courier Corporation, 2012, _
- An Introduction to Information Theory. Courier Carporation, 2012,

MATHDCEC0444&0445F | Course | Mathematics fl_:rr_
Name | Finance and Insurance

M.A. M. Sc. Mathematics Credits 4

6l

100 (Class Int. Exam.-30 marks, Univ. Exam,~70 marks)

3 Hours | Pre-requisite of course | NIL

This course introduces the basic coneepts of Financial Management such as Insurance
and Measurgment of returns under uncertainty situations, The philosophy of this course
is that Time value of Moncy - Interest rate and discount rate play o fundamental role in
Life Insurance Mathematics — Construction of Morality Tables,

&m@p ey

.ﬁi"—i ol
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COURSE SYLLABUS

_._._,_._r-—--_-__-_-_'_‘—-—-—._________
yﬂtj— Content of Each unit

I A |

1 Review of inner e product spaces, orthonormal mrﬂcs in Cn, framey algorithms, [rames
and E-‘_essel sequences in infinite dimensional Hilkert spaces, frame sequence, the Gram matrix

_| Associated with Begge] sequences ses, |

2 Frames ang Operators. o characterization of frames, dual frames, tight frames, Riesz bases, [rames
VEISUS Riesz hageg. cf;ndiﬁms for a frame bcingll Riesz basis, frames containing a Riesz basis,

| perturbation of frames, e

7 Wavelets, Haar Wwavelets, hasic properties of the Haar scaling function, Haar decomposition ﬂ_“d
reconstriction E[Igﬂﬂi]]ﬂ'ltﬂ, the Daub:;chies wavelets, wavelet bases, scaling function. multire

solution ; o
_——+ “,MM“’ELW}, construction of wavelets from MRA.
4 Window

ed Fourier transform (WFT), continuous Fourier rransform {CFTJ,EJW
transform (CWT), comparison bctuv;en CET and CWT, continuous wavelet transform as an
| OPErator, inversion formula for continuous wavelet transform.

e R ——
1. Boggess, A. and Narcowich, F.J, A First Course in Wavelets and Fourier Analysis. John Wiley &
amp; Sons, 2010,

2. Mallal, S. A Wayelet Tour of Signal Processing. Academic Press, 2009, ;

3, Han, D, Komelson, K., Larson, D. and Wehez E. Frames for Undergraduates, Student Math. Lib.,
| (AMS) Vol. 40, 2007.

4. Christensen, O. An Introduction to Frames and Riesz Bases. Birkhauser, 2003.

| 5. Hamendez, E. and Weiss, G. A First Course on Wavelets, CRC Press, 1996.

Course } MATHDCEC0444&0445H | Course ' Differential
code i Name ' Geometry of
i . Manitolds
Programme | M.A_/M.Sc. Mathematics Credits 14 -
[ Total Hours | 60 ST 3 T ;
Total Marks | 100 (Class Int. Exam.-30 marks, Univ. Exam.-70 marks)
‘Examination | 3Hours | Pre-requisiteof course | NIL
[ Course The objectives of this course are to study tensor and manifolds.
Objecive
Course After completing this course, student is expEc_te‘{'i to learn the E‘l::llcuwiné:' e
Outcomes: | |. Understand tensor and symbols used for tensor,
2. Understands the Riemannian metric.
| 3. Understands the Christaffels and Ricei tensor.

46 3%3— }EWC)

¢ st Y
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Garuss fmmuiaa Normal curvature, Asymptotic line, Me
_ ..me; uf‘::umarm Gcneralmed Gmss*"End Mainardi-Co

L. R.S.Mishra, A course in tensors with applications to RiemannianGeometry, Pothishala
I (Pvr) Lid., 1965.

[ 2. RS Mmhf% Structures on a differentiable manifold and theirapplications,
Chandrarna Prakashan, Allzhabad, 1984.

sl

:r' 3. B.B. Sinha, An Introduction to Modem Differentizl Geometry, Kalyani Publishers,
i New Delhi, 1982,

- 4 K Yano and M. Kon, Structure of Manifolds, World ScientificPublishinz Co. Pvt.

i Ltd., 1984,

-
e

47
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