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M.A/M.Sc (Mathematics)
SCHEME OF EXAMINATION
Passing of Examination and Promotion Rule
“The Post Graduate Course in Mathematis shall be of two acad
EMESTER

‘Semesters —1 & 111 from July to December and Semester 11 & IV from January to
June.

100 marks out

Contiouous Intemal Assesment (C14) of 30 marks and the End Semeser
Examination (ESE) consisting of 70,

‘The components of CIA shall be
() Two Mid Semester Writen Tests of one hour duration each 15 Marks

(®)  Seminar/quiz 5 Marks
() Assignment 5 Marks
(@ Punctuality & Conduct 5Marks

Total 30 Marks

ere shall be no supplementary examination in any of the Semester
Course (L, 11 I & V).

pen‘lmnge (75%) of the attendance in theory shall be pmmd o appear i the
End Semester Examination (ESE).

3 i
45% marks in cach paper separately.

Astudent has o sccure minimum 45% marks in CIA of any paper. In case,
et i s i S0 ks inCLA ofay ppe e il
clare fil in tht paper. Sudents sall have 0 esppea i it paper




I students fail o secure minimum 50% marks in CIA of any paper his

Papet n the same semester of next academic session.

A promoted candidate, if he has passed in CIA but fails in theory

cory
paper only of the semester whenever available. However, if a candidate

the course work of fuiled semester again and he has to appear again in
CIA as-wellas in theory paper.

4 i in hisfher Fi i \

helshe will have to clear their backlog papers in the next end semester
‘examination of that semester whenever it is available. Even if & student is

cleared all thir backlog papers.

od culy after by

s i
16 paper securing minimum qualifying marks.

6. Student shall be awarded Grade Point (GP) at the end of cach semester
? 7 s

Examination in 10 pointscoring system.
Declaration of Result

Number of
Letter Grade

A student shall be declared to have passed and promoted to the next semester
When he/she cams B or above grade in the semester examination covering
‘ontinuous cvaluation, mid-term and end term examination.




Syllabus of M.A/M.Sc (Mathematics) Semester I

PAPER I (MAT CC 01
Abstract Algebra

Absirac Algebra

Prereqisies: Inroduon to Group, Elmenay Propestes of Group, it Group, and
subgrow, Cyclc Group, Permuaion Grop, Propertics of Permutaion, rings, il
Domain, Charsieisics of rings.

Unit 1+ Homomorphism; Group actons, Sylow theorems, Normal and subnormal sris

i P Theorem, Slvabie

subgroup of a group, Lilpotent groups.

Valt2 :  Ring homomorphisn, isomorphisn, quotent rings, idel, Kenl f ring
omomarpiism, pricipa e ing and domain rime and maximal dea, Euclidean
domaon,

Unit3 :  Extenion fields , algobraie and transcendental extension, splting fied of
i, i eason, normal extasic

numbers.

Uit 4+ Cyclic Moduies, simple Maduls, semi-imple Module, Schur's Lemma, Fee
Moduls..

aits fons by
References:

1. LN, Herstein - Topis n Algebra.
2 MAvtin:- Algebra

3L

4. D.S. Dummit and RM. Foote Abstract Algebra
5. N, Gopalakrishnan - Universit Algebra




PAPER II (MAT CC- 02)

Real Analysis
Real Analysis
it

Abel

for uniform convergence.

vaie2

Powe seies, Uniquenes thorem frpoer sris, Able' and Tauber's therem.

it 5 Defnion and example of Ricman.Stetje’s inegral Propery f el
Integrtion and diffretition, the fundamentalthorem of Caeulus, Tntgraion
Ofvecto valued function,reiale curves.

Uit 4 + Functions of several varabes, linear transformaion, Derivatve i an ope subset

Ofigher orders, Taylor'sthorem.

aits.

Problems with consrants, Lagrange's muliplier methods, iferentation of
Integrals, partion ofuit, Diffeentl forms,Stoke's theoren.

References
L. W, Rudin - it o st A
2. T. M. Aposta - Mathematicl
3. L2 Nt - Thouyof i o Vi
4. HL. Royden - Real Analysis
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PAPER 1l (MAT CC-03)
Linear Algebra
Linear Algebra
Unit1 : Finie dimensional vector spacs; Linear transformations and. their matrx
representations, rank; systems of inear equations, eigenvalues and eigenvectors,
(Cayly-Hamilon Theore, diagonalizaton

minimal polynor

[PT—— - o s {

Uit : Similarity of inear transformations, Invarant subspace, reducion 1 trisngulr
forms, Nilpotent transformtions, Index of Nilpoteny, invariants of a Nilpotent
ransformations, primary decomposton theorem, Joardan blocks and Jordan forms
rtonal canoniea form.

Unit 4 Biliearform,algebr ofbilnear orm Matrx of bilinar forms, degenerateand
Non-degenerie biinear forms, Alematingbiinar forms

Unit : Symmetrc and Skewsymmeti biinear forms, Quadratc form, law of Inerts,
Sylvesters theorem, Hemitian forms.

References:

1. K.B.Dat:- Matrx and Linesr Alebrs
2. S. Lipschuz:- Linear Algebr, Schaun’s oulin sries
3. Hoflian and Kunze: Linea Algsbra




PAPER IV (MAT CC-04)

Discrete Mathematics
Discrete Mathematics
Set Theory:
a1 F

2 complete ondered field. Archimedean propery, supremum, infimum. Schroeder:
Bemstin's theorem, Zoyh's lemma, Wel-ordeing theorem.

Lattce Theory

nie2 : i properis
Sub latice, ditet producis and Homomorphiss of Latices some special ltices
g Complee ltices, complemeated lticesand distributive lties.

Boolean Algebra
Unit3 :

of Booleanalgebrsand Boolean ings, sub-algebr and generators.

Dusl ideals, Fundamental theorem of homomorpism and Stone’s represntation
theorem for Boolean algcbras and Bookean rings, simple spplicaton to clerical
network,solvabilty of Boolean equtionsand logical puzzes.

Combinatories

i

pinciple, genrating fnctions,ecumence relations,
Reterences
1. K.H. Rosen:- iserete Mathematis and s spplictions.
2. SLipschutz and MLipson- Discrte Mathematics
3. C.L.Lin:- Elements of Diserete Mathematics.
4. EMendelson - Boolean Algebra and Switching Cicuis
5. Kolman, Bushi and Ross - Discrte Mathematical Srucure.
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Syllabus of M.A/M.Sc (Mathematics) Semester IT
PAPER V (MAT CC 05)
General Advanced Mathematies

Integral Transforms:
s Definiion of e, %,

theorem, Application of Linear difterental cquations with constant coeficiat,
Fourie tanstorm, FourerItegal theorem, Fourer sine and cosin transforms,
Fuzzy Set Theory:
Unitll: Fuzzy Sets Verss Crisp sets, Basc definitions, types, properies and
epresenations of Fuzzy ses, Convex Fuzzy st Basis operaion on Fuzzy set,
& Cuts, Decompoitions theorem, Complements,t norm and t<onorms, Exte -
sion pincples and Simpl appicatons of Fuzzy sts.
Graph Theory
Unit 1L : Definii s, i degree
of  verex, comesiviy, planar raph and thei properis, Trees and simple
spplcationsof graphs

Number Theory
Uait 1V : Divisbility Theory i the Inegers: Division Algrith, the Greatest Common

Division. The Euclidean Algorithm, The Diophantine Equatons ax + by =,
Pundamental Theorem of Arithmetc

Reterences:
1. Kolmar, Bushi and Ross:- iscete Mathematicl Sncture,
2. Pundi And Pundic: Fuzzy Sets & hie Appliction,
3. GIKIir &B. Yuan i Fuzzy sets.
4. Graph Theory: F. Harare, Addison Wesly.
5. A Baker, A concise inroducton o the Theory of Numbers.
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PAPER VI (MAT CC 06)

Complex Analysis
Complex Analysis
Uit 1 Algebra of complex. mumbers, th. complex plane, polynomias, pover sres

Analytic functions, Caschy:Riemamn cquations,
Uait 2 ; Contourintegral, Cauchy's theorem, Cauchy'sintegral formls, Liouville'stheores,
Unit3 : Taylr's theorem, Maximum moduls Prnciple, Schwarz's Lemme, Leuent

Seres, Isolated singularies, Meromorphi functon, Mitag-Lefler's theorem The.

argument principl, Rouche’s thorem, pover seris.

Vit Residues, Cashy's residu theorem, Bvlunon of el Branches of may
valed fnetions withspeial eference t0agz logzand 7, Bilnear transfomaions,

their
Mobius Transformtions.

References:

1. 4B, Conway:-Functons of one Complex Varisbles,
plex Analyss

2. L. Abifrs -




PAPER VII (MAT CC-07)

Differential and Integral Equations

Differential and Integral Equations
Uit 1 2 Iniial Value problem and the eqivalent ntegral eqation, n order eqution n d
a st order ystem. Concepts of local

and uniqueness of solution withexamples.

+ Integral Equations and their lassifiaions. Bigen values and eigen functions.
Fredholm Integral equations of Second Kind, leratve Scheme and method of

approximations.
Unit3  Ascol- Arzela thorem, a theorem on convergence of soluions ofafamily of
Inial value problems. Picard-
Corolaries, Kamke's convrgence theorem.

indelof theorem, Peano's exisance.theorem

References:

1. P. Hartman - Ordinary Diffrential Equation
2. S.GMikblin : Linear Intgral Equations.

3. RPKanwal - Linea Intogal Eqations, Theory and Techniques.




PAPER VIII (MAT CC-08)
Measure Theory

Measurs Theory
Oni Lo cutr ens, Messrate s Mess
B s et sl s et s

iy, Measurable functions,

Unit2 : Inegrtion of non-negaiv funtions,the gencel integral Intgraton of seris,
Ricmann and Lebesgue integrals,

Unit3 : The Four Dervatves, funcilon of bounded variation, Lebesgue diffrentision
‘Theorems, Diffreniation andInegration.

it

‘Compltion ofa measure, measurable spaces, Intgraton with respect o8 measure.

The (/-spaces, convex funcions, Jensen inequality Holder's and Minkowski's
Incqulies, compltencss of L-space, convergence in measure, Almost uiform
Comvergense.

Reterences:
1. Gude Barra - Measure Theory and Inegration
2. PK. Jin and V.P Gupta - Lebesque Messureand ntgraton
3. LK. Rana - An Itroduston o Measure and Inegrtion
4. PR Halmos- Measue Theory.




PAPER IX (MAT CC-09)
Topology

bouhood, ineror exterior, boundary and sccumalation poiats. Derived
Sets, Bases and subascs. Subspaces nd Relaive opology.

U2

Josed et basi

First and second countable topologeal spaces Lindelof's theorem, separabe
Spaces,second countbily and seprabily.

Ty
‘Continuous fntion and compact et basic propertes of compaciness and
Fiite nersction propery.

45 Comecteduess, continuous function and connected sets_ characterization of

aits T3and T4

Urysoha'slemma and Titz extension Tehores.

References:
1. G, Simmons - nroduction o Topology and Moder Analyss
2. KKJha - Functonal Anlysis, Advanced General Topology
3. Futton:- Alebrai Topology Firt Course:
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PER X (MAT CC-10)

Number Theory
Number Theory
[ e
Aot i b
[EES————

Unit2 : Arthmetical fnctions o(n), (s) and d() and a(n), Mosbius inversion formuls,
‘congrucnces of higher degree, congruences of prme.power moduli and prime
modulus, power residue,

Unit3 ¢ i ity aw, Jacob

omil, Faty s, o sy, v e, s umers
5 Representaton of .

Finte contnued fractions, simple continued fraction, infnte simple contnued
fractions, priodic ontinued ractions,approximtion by convergence, best possible
spproximation, Pel's equations, Logrange our sphers theorem,

Reterences:
1. Theory of Numbers, G.H. Hardy and E M Wrgh, Oxford Scence Publicatons, 2003,
2. Introduciont the Theory of Numbers, I Niven and H S Zuckerman, John Wiley &

Sos, 1960.
& “Theory, D M Burton,

2006,
4. Higher Avithmetic, H. Davenport, Cambridge Universiy Press, 1999
sk . TM. Apostal, s
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Syllabus of M.A/M.Sc (Mathematics) Semester IIT

PAPER XI (MAT CC-11)
Functional Analysis
Functional Analysis
it

dimensional normed linear spaces and ompactness,

Unit2 ; Weak convergence and bounded liner transformation, normed linear spacs of
bounded lincar transtormations, dual spaces with examples, unform boundncss

theorem and some of s consequences.

nit3 : Open mapping theorem and closed groph theore, Habin- Banach Theorem on el

T - linear spaces, Ref

Units.

aits : Adi o
Opersors, positive operto, Prjecton, Normal and untary operstors.

Reterences
1. G Simmons: Introduction t Topology nd Modern Analyss

2. KKJha - Functonal Analysis, Advanced Genersl Topoogy
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ER XII (MAT C!
Fluid Dynamics

Fluid Mechanics
ait1 i i inui Surfices,

i ies, elosty potnta,

motions, vortex lnes

Unit2 : Lagrange's and Euler's equations of motin, Bemoull's theorem, equaton of

Unit3 + Iroatonal Motion in two dimension, siream functon, complex velocity
potentisl, sources, sinks, doublts and thel images, conformal mapping, Milnc-
Thompson circl theorem.

Unitd ¢ i '

and ellpic. eylinders in an infinte mass of liqud, Kineic energy of  lqui

Theorem of Blsius, motin of & sphere through a lquid at est at infnty, liqid
siraming past & fixed sphere, Equaion of mation of & sphee, Stoke’s sream

function

Unit : Vortex motion and it clementary properis, Kelvin's proof of permanens,

Motion de o irularandretlinea vertics.

Reterences
1. F.Chorlton:- A text ook ofFud Dysamics,
2. M.D. Raisnghania- Fuid Dynamics
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PAPER XIII (MAT CC-13

Classical Mechanics (Rigid Dynamics)

Unit 1+ Generalsed Co-ordiates, Holononis and Non Holonomie systems, Lagrange’s

cquatons of mtion, cnrgy cquatonsfor conservative feds.

Unit2 : Hamilion's canorical eguations, Rouths equatons, Hamilton’s Prnciple,
Principle of Least Action.

uait

‘Small Osilations, normal Co-ondinates, normal mode of viraion.

nit4 s A
infitsimal contct transformaton, Hamiltn-Jaco cquation.

UnitS : Motvating problem of Caleulus of variaion, Euler-Lagrange cquaton shoriest
distance, minimum surficesofrevoluton, Brscistochrone problern.

References
1. A'S. Ramsey - Dynamics Part I
2. S Loney t-Dynamies ofpartce nd igd bodics
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PAPER XIV T CC-14;
Optimization Techniques

Linear Programming

Purumcti Linea programming, Upper Bound techniqu, Intcror point algortm,
Lincar Goal programming.
vait2 sl

Non- Linear programming:
Uait3 imization, Kub

constained optimization, Wolfe's and Beal's methods

Game theory, Two person- Zerosum games withmixed siutegies, Grapical
soluon by exprssingasalnea programming provc.

uaits, . Dif

ot size model, EOQ with uiform demand and svera productionsof unequal
Jengih/ production runs of equl ength EOQ models- Shorages ot allowed,
shorages allowed.

References
1. HLATaka - Operatons Research- An Intrduction
2. Kan Swarup, P.K Gupta and Man Mohan: Operatons Research
3. PK.Gupiaand DS, Hia - Operaions Rescarch- An nzoduction
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PAPER XV (MAT CC-15]

Differential Geometry

Unit 1 Curves in R spaces, parameters other than ar kngths, tangent princial normal,
binormal and thee fundamental plancs, Curvature and torsion of space curves,
‘Seret- Frenet formula, Fundamental theorem on spaces curves, Hellces, spherica,

indictr, Involutes and Evolutes, Bertrandcurves,

Unit2 : Represcatation of surfaces, Curves on surfices i R? spaces, tangent plane and
‘Normal, Envelope, charctristc and edge of regression, developable surice of

evoluton,directionson a sufce.

nie3 i . it order agn
principal dictions and fne of curvature, Nomnal Curvature, Eulr' theorem and

Maiardi Codaz eqations.

Conjugate dirctions, Isometric lincs, asymptoic lnes and Geodesics- thle
equatons and properis, curvatrure and (osion, ther structues on sufies of

Jution, Bonne’s theo

Reterences
1. CE. Weatherburn:

ffrenal Geomety In Three Dimension
2. JA. Thorp - Elementary Topis in Diffrenisl Geomety.
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List of Elective Paper (MAT EC-01 & MAT EC-02)

1
2.
3.

Fuzzy sets and their application
Mathematical Methods
Operational Research

Theory of Relativity

Galois Theory.

Advanced Topology

Banach Algebras
Commutative Algebra

Programming in C




1. Fuzzy set and their applications
Fuzzy Set Theory:

nit1

: Fuzy Seis Versus Crisp sets, Basic definitions types, propetes and
represenatons of Fuzzy ses, Convex Fuzzy sts, Basis operation on Fuzzy set,

w jements, - norm and B

principlesand Simple applications of Fuzzy ses.

Unit2 ; Fuzzy logics — An overview of cassical logic, Maltvlued logics, Fuzzy
proposiions, fuzzy quantifes, Linguisic variable and hedges, inference from
conditonslfzzy propositions the ompsttonal ule of inference

e3¢

implication

equaton.

Unit : An intrduction to Fuzzy coneol ~ Fuzzy controllrs, Fuzzy rule base Fuzzy
inference engine Fuzzifcaion. Defuzzification and the various defuzzifcation

method (The centre of maxima and the mean of maxima methods).

nits

ranking methods, Fuzzy linca programming.

it : sl Biol

relsbilty theory and mathematical satstics.

References :
1. GJKlir & B, Yuan - Fuzy ses and Fuzzy Logis.

Fol
i And Pundi sy St & s Applatn,
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2. Mathematical Methods
Unie 1+ Onthogonalsaion, Bessl's Incquliy, Mean. ercr minimizatoncompltenss
resion, Weerstuss sppreximatonthorem, polyoials of Legendr, Hermiteand
Besse,genraing fution,anthogonai

Usit2 ; Partal Differenial Equation and properis, concept of well posed problens,

in 10 clips, hyperboic and parablic eqations, Laplac’s equations in caresian,
eylindrical and spherical co-ordinte, Equipotenial surfaces, Ieror and extrior
Dirichlt problem, the Maxt

- Miimum propery, soltions and Uniquenes,

Unit3 : Wave equation in one dimension and two dimension, vibrations of strck and
plucked ssng with fied ends, homogensous recangular and circular membrars,
cigen vibrations, D" Alembert's solton of one imensionsl wave cqution. One dime

Unied : Teasors- Transformations of Co-odintes, conravariant and. covarint vectors
‘Symmetri and skew-symmetric teasors, addifon and mulplicaton of tensors,
‘Contraction and compasiionofensors, Quotent law:

ait ¢ Reciprocal

derivatve of a contravaiant vector, Convariant dervativ of a covariant vetor,
covariat deivatives of tnsors, curl of @ vector, Divergence of & covariant vetor,

Laplacian ofaselar invariat.

References

ferntal Bauations

2. R, Courantand D, Hilbert- Methods of athematical Pysics Vol 1 & Vol Il
ey and Tensor calculus

4. Smimov and Tychonof: - artal Differentl Equatons.
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3. Operations Research

Unit 1: Queing Theory- Poisson probabilty law, Disebuton of iner-arival time,

M M1 [FIFO, M M1 - NFIFO, M MIC: = FIFO, M M(C: NFIFO,

Unit? + Information

I w0 dimensions- roperty, conditonal entrpy.

Unit3 : Channel capaciy, Effiency and redundancy, Encoding, Fano-encoding

Unit 4 Replacement Model- intrduction concepts of present value, replcement of
nits Njobsand 3 machi
References

1. BA. Tabi:- Operations Research - An Ineoduction
2. Kanii Swarup, PX.Gupta and Man Mohan: Operations Research
3. PK Gupta and DS, Hir:- Operations Research.
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4. Theory of Relativity

Uit : General i Bir
feld quationsand its Newtonin spproximation

uait2 BitkhofTtheorem, ph
orbitsand anlogous of Kepler'saws in genral vty

dvance of peihlion of  plane, Bending of lght ays i graviational fied,
Gravitatonal shift of spectral line, Einstcn theory.

+ Energy Momentum of teasor of a pefet flid, Schwarz- Schild iniermal solutin,
Energy Momentum tensor of 8 clectromagnetic field, Bnstin Maxwell equation,
Relssner-Nordstrom Soluion.

Cosmlogy ~ Einsiin modified field cquaton with cosmological term sttc
cosmological models of Einsten and De-Siter, thle decivation propetes and
comparison with the ctual uiverse.

References:

1. CE. Weatherbu

2. AID Eddington: The Mathematical theoryof Reliiy.
3. Goyaland Gupta~ Theory of Relaiviy
4 RoAdle, M Bazin, M Schiffe-Inroductionfo General Reativty.

5. 1 Synge:-Specal thory of Relativiy & Generalthory of Relativiy.
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5. Galois Theory

i1 ¢ Rings, examples of ringd, ideals, prime and maimal ideas. Integral domais,
Euclidean Domains, Principl Ideal Domains and Unique Factorizatons Domais.
Polynomia ings over UFD’'s.

Uit Fields, Characersti and prime subfilds, ield extensions, i, agebrac and
el generted k! extensions, algebra losres.

Unit3 : Spiin felds, normal Maltipl roos, it fields,

nit 4 5 Gl s ol
{heorem on solabily. Cyeic and sbelan extesions. Classical uler and Compass
constucions.

References:

1. DS, Dummit nd M. Foot, Abstrct Alicra

2. Joseph Rtman, Gelois Thary

3. Ncobson, Bsic Algbea , lnd e, Hindustan Publishing Co. 1984,
4. SLang, Algcra, I Edion, Addicn Wesky, 2005,
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Advance Topology
Vs £ Coumably compacsaces, seqetally compact spces, tlly bonded metie
o

vait2

Welerstas'sapproximation theore.
i3 : Stone
spaces,topology of uniform spaces.

Ui 4 5 Uniform coninity, wniform metrzable topological spaces, metizable uniform

Uaits.

References:

LS.

ard: General Topology, Addison - Wesley 1970.
2. S:W.Davis: Topology, TMH 2006
3. Kiulha: Advanced General Topogy, Nav Bhara Prakashan, Paos

4. GUP.Simmons: An inroduction o Topology and Moder anlyss.




7. Banach Algebras

Usit 1 ¢ Elementary propenties and Exampls of Banch Algebras, Idol quotients, the
spectrum of an clement, dependence of specturem on algebra, Abelan Banach
Algebras.

nit2

calalu, positve elements.

Ideals and quotents, epresentations of C*-Algebras and the Gelund-Naimark

vaits i - Algsb A theoe

Uait : Topologies on B(H), the double commutant rem snd Abelian Von-Neumam

References:
1. JB.Comvay: A course i Functonsl Analyss, Sprnger 1990.

2. RV.Kadison and JR Ri A

1997
3. GMurphy: C*-Algebras and Operato thery, Academic Prss 1990.
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8. Commutative Algebra

Unit 1 2 Ring and ring homemorphiss, ideals, qutint ings, Zero divisos, Nipoten
clements uit, prme Keal and maximal ideals, Nil Radica and Jcobson Radical,
Operstionson ideals,extsion and conracton.

U2 bamodales, e
on sub-modules, Diret sum and products, Finitely genersted modules, exact
sequences.

ait3

Oftensor produc, Algebra, Tensor procuct ofalgebrss.,

Local properic, extended and contcted idals i ring of fractions, primzy

domains the going-down theore,cha conditons.

Uit S ¢ Primary decomposiions in Noetheran ring, Arin rings, dscete valution rings,

Dedekind domins, ractonal deals

Reterences:
1. ME Atgah and L

Wesey.
2. HMatsumura: Commuttiv g theory, Camb.Uni.Press
3. NS Gopea Krishoan- Commuaive agstra

4. SiLang Algebrs, Springer

Anshan Publishrs.
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9. Programming in C
Theory

1 hw»nmmmnmmcwmmm

7. Looping in C, use offor oop, whik oop, do-while lop,nested oaps.
8. Algoithm and Fow Chars

Practical

1. Some simpleprogrammes e n .
2 Leap-yeur.
3. Generate frst -primes

7. Sineand Cosine by Teylors seis.
3. Addiion nd muliplication of matrices
9. Trnspose ofa matrix.

References:

1. YKanitkar: Lets .
2. Robert Lafor: C programming.
3. EBalaguruswanmi: Pogramning ia ANSI C.
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