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(q.q.,/ ('q.\.fl .*..TFrd (\d)
the examination shallbe paper only.s PcP€r uxy,
Besides regularstudents and subjectto othercompliance with this
ordjnance, ex-students and non collegiate candidates shall be eti_
gible foradmission to the examinatjon as per provision orordinance
Ng.6 relating to Examination (Generat).
Provided that non- collegiate candidate shall be pe.mitled to offer
only s]lch subjectypapers as are taught to the .egular students at .

any ofthe LJniversityteaching Department or College.
The Subject ofthe Examination 6halj be ofthe followino i

(i) Mathematics (ii) physics

8.

7.

(iii) Chemisky
(v) Botany

(rv) Zooiogy
(vr) Geology

10.

A candidate who has passedtheM.sc. Examinationof the Univer_
saty many sub.iect shallbe allowed to p.esent himselfforthe M.Sc.
Examinationinanyoneofmoreof theoptionalpapersinthesubjec{
not taken by him at the said examination and if succ€ssfut wili be
given a certificate to that effect.
From the session 1986-87 for the previous Examinatio, candidate
must obtiain for a pass afleast 36% in each theory and practjcal and
36% of the aggregatg marks in the Theory papef and p€ctical
separetely in e€ch examination. The above provision ot20% in each
papershallbe applicable for Final Examinatjon from the academic
session of 1987-88.
No divisionwillbe assigned on the rqsultofthe previous Examina-
tlon the divisjon in which E candidate is placed shallbe determined
on the basis of aggregate of ma&s obtajned in both. the M. Sc.
Previous and M.Sc. Final Examination.
Spccessful candidates who obtain 600/0 or mo.e of the aggregate
mad<s shallbe placed in the first Division, thoseobtaining less han
60% but not less48% in the second Division and al oth;rsuccess
full candidatqoblaining lessthan 48olo in theThhd Division.
Candidateswho hgv€ passed theM.Sc Examination ofthe Univer-
sity inanysubject in Third orSecond Division and desireto aooear
atthe M.Sc. Examination in the same slibjectfor improving dvision
wrthout attending a regularcourse ofstudy in a College affiliated to
the University or in a Teaching Department of the University be at-
lowed to appear at the aforesaid examination as non-collegiate
student on the following conditions.
(i) There shall be only two Division for such c€ndidates the First

gq.c.,/ cq.cq.fr .rrtrrd (Sd)

division and second Division. The Nlarks required torobtaining
thesedivision shall be the same as o.escribed in theodinance
i.e. examineeswhoaresuccessfulin Finalof the Examination.
and haveobtained 600/0 or more aggregateofthe marks in Pre-
vious and Final Examination taken together shall be placed in
the First Division and Examinees who are successful in Final
Examinationand have obtained less than 60%0 but not less than
48olo ofaggregate marks in previous and Finalexamination bken
together shall be placed in the Second_Division.

(ii) The result of the candidates obtaining less than 48% of the
agreegate maiks in previous and Final Examination taken to-
gether shall not be declared.

(iii) Candidates shalihave theoption to appearat both the previous
and final examination in one and the same yearand for being
successfull at the examination. the candidates shallobtain 48%
ofthe aggregate marks.
P.ovided that such candidates who opt to appear in preyious
and final examination separately shall have toobtain minimum
aggregate required for the previous eiamination but hewillhave
toobtain atleast 4870 jn the aggregate ofprevious and finalex-
amination taken to gather orelse his resultwillbe canclled.

(M) The syllabus for the examinatjon shall be same as prescribed
forthe year in whjch tho examination is held.

(9 Not more than to attempt shall be allowed to such a candidate.
Failure ofappearance atthe examination after per permission
has been accorded by the University shall be counted as an
attempt.
Provided howdver such candidates who to appear at the previ-
ous and final examination separately:will be allowed only one
attempt of the previous examination and two attempts as the
finalexamination.

(vr) Candidates whowlsh to avallthe opportunitygiven in fore going
.Papefwillhave to applyfor permissidn as required in the Ordi-
nance relating to admjssion of non - collegiate students to the
University examination along with regastration fee.

(vi) In c€se, a student lmproves his division underprovision ofthis
pa|a, lhe fresh Degree will beissued after cancealling his frst
D€rce.
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M.A./M.SC.MATHEMATIGS (PREIVOUS) *
w.e.l Session 2005-06

The€ shallbe foufc.mpulsory papers and one optional papei of 100
marks each. Studentcan choos-e anyone optional paper out ofthree.

F-=- DETAILS oF SYLLABUS ffi
COMPULSORY PAPER - I M.A./M.SC.MATHEMATICS

(PREVTOUS)
M.M.401 (a & b) +dvanced Abstract Alqebra t\4.M.100
lntoduction. Permutation group, Normal Subgroup, Revisited Normalizer
and commutator sub9roup, three isomorpsm theorem, Corrospondence
theorem, Maximam Normal Subgroup, Automorphism and Inner
Automorphism, canhe of group. A- I SO_S
Normal Series . Normaland Subnomial'series, Composition series
Jodan Holder theorem, Solvable group Nilpotent grottp.
Ring and ldeals - Definitions, l\raximum and prime ldeals, Nilpotent
and Nil ldeals zorn's Lemma (Statement Only) its application to obtain
maximalideals.
Modules and vector space - Definition and examples submodules,
quotient modules, Direct, sums, Modules generated by a set R
Homomorphism of Modules, isomorphism th'eorem, exact sequence of
modules, shodexactsequence, cyclic modules, simple modules, semi
simple modules schure's Lemma, free fiodules ReDresentation ofLin-
earmapping, Rank of Linear mapping, Rank Nullitytheorem.
Fleld Theory. Extension field, Algebric and transceddental
extension,s€perableand inseperableextension, Normalextension perfect
field finite field. premitive elements, Algebricalty ctosed field,
Aulomorphism ofextension, galois extension, fundamental theorem of
Galoistheory
Canonlcal Form - Simihrity of Linear transformation invarient sub spaces
Reduction to triangular form, Nilpotint transformation, Primary
decomDosition theorem ,Jordon blocksand Jodan Form.
Noeitherian an Adinian modules and rings, Hilberts basis theoren
wedderbum theorem.
Tert Books - (1) PR. thattacharya, S.K. Jain and S.R. Nagpaul. Basic

abstractAlgebra- llnd Edition Cambridge univeEity press
lndian Edition | 1997.
(a l.N. Herstein, Topics in Algebra Wiley Eastern Ltd
Ncw Delhi. 1975.

f..

ilelotence Books I 1. M.Artin Algebra PH.l.
D.S.Malik, J.N.Morderon, M.K.Sen,
Fundamentals of Abstract Algebra.

COMPULSORY PAPER - II - M.A./M.SC, MATHEMATICS

MM 402 (a & b) Real Analysis & Moasure Theory M.M.100

Deflnition and exlstence of Riem-ann - stieltjes integral,
Properties of Uie lnteEral, Integration and differentiation, the fundamental
theorem of Calculus, lntegration of vector - valued fuotions Rectifiable
curves. ft - iseg

Reanenbements df ter.hs ofa series, Riemann's theorem.

Sequences and series of functions, pointwise and uniform
convergence. Cauchy criterion for uniform convergence, Weierstrass
[4-Tests, Abel's and Dirichlefs tests for uniform convergencel uniform
convergenceand continuity, uniform convergence and Riemann - Stieltjes
integration uniform convergence and differentation, Weierskass
approxiination theorem, Power series uniqueness theorem for power
series, Abel's and TaubeCs theorems.

Funclions of sevoml variables, Iinear transformatrons, Derivalives
in an open subsetof R Chain rule, Partial derivatives, interchange of the
order of dlfferentation, berivatives of hig h orders, Taylo/s theorem, Inverse
fu nction theorem, lmplicittunction theorem, Jacobians, extremeProblems
with constraints. Lag€nge's multiplier method, Difierentation of integrals,
Partitions unity, Differential forms, Stoke's theorem. Lebesgue outer
measure, measurble set. Borel and lebsgue measurbility Non measurable
sel measutable function.

Reiman and Lebesque Integral, lntegration of non - negative
tunc{ion, the general Integral. Integration ofseries.

Theory of Difforsntiation and integration, The Fou r - derivatives
tunclion of Bounded variations.

Measure and out€r measure, Extension of a measure : ljniqunessof
erEnsbn on completion ofmeasure, measurespaces, integratjon with
.especl to a measure.

TIE Lp Spaces , convex tunction, Jardon,s lnequality , Holder and

lrhl@rski hequality completness of Lt
Tef Book -
1- lltailblffrJdin, Principal of l\4athematical Analysis(3rd edition) lvc.

Gra*fifl, ittrjgakusha 1 976 intemation sludent edition (Chapter

i{qt6b O)



2. G. be Bana, measure theory and integration' Wiley Eastem Limited
1981. (Chapter No.2 to 7).

Refiercnca Book.
1. PK. Jain andVP Gupta, Lebesque lvleasure and Integration New

age International (P) Limited Published 'New 
Delhi 1986'(Reprint

2000)

COMPULSORY PAPER tII . M.A./M.SC. MATHEMATICS

4:4- (PREV|OUS) A$s-iS€+
MM 403 (a & b) Topology '-: M.M.: t00+vJ r. q sr rvr,v,vrrt _- E4_

Defrnition and examples of topologicafspdci:s Ciosed sets

Closure. Dense subsets.Neighbourhoods interior extedof and boundary'

Accumulation points and derived sets Etrases and sub - bases Subspaces

and relativetopology. A- I SO7
Alternate methods of d;fining a topology in terms of Kuratowski

Closure Operator and Neighboufi ood Systems.

Conttnuous Functions and homeomorPhism

Firstand Second Countable spaces Lindelof;s theorems Separable

sDaces. Second Countability and Separability.

Sepalation axions To,T1, T/ T3k. T.: Their Characterizatrons and basic

properties. Uryhohn's lemma TieEe extenslon lheorem

Compactne6s. Continuous functions and compact sets Basic

propertiea of compactness, Compactness and finite intersectjon property

Sequentiallyand countably compact sets Local compactness ano one

poiit compactification, st;ne -vech compactification compactness in

meti sDaces. Eauivalence of compactness countable compactness ano

sequential compactness in metric spaces.

connected spaces.connectedness on the real line components

Locally Connected sPaces

'Tvchonoff product topology in terms ofstandard sub - base and its

characterizations proiection maps Separation axioms and procluct

soaces. Connectedneas and produbt spaces Compactness and product

soaces (Tvchonoff's Theorem ) Countability and product

soaces.emoldding ana metrization Embedding lemma and Tychonon

embedding.The urysohn metdzatlon Theorem

Neis and filters. Topology and, convergence ot nets Hausdorffness

ano neis .Compactness ani neis- Filters and Their cdnvergence
-anonicalway 

of converting nets to lllters and vice- verse Ultra- filters

Compactness.

Ted Book

1, James R. Munkres, Topology, A First Course, Prentice Hall of India
Ad. Ltd. New Delhi.2000.

2- K.D. Joshi, Introduction to General Topology, Wiley Eastern Ltd,
.1983.

Rlterence Book

l. B. mendelson, Introduction to Topology Allyn & Bacon, Inc Boston
1962.

COMPULSORY PAPER IV - M.A./M,SC.
MATHEMATICS

REVIOUS
l|l| 404 (a & b) Complex Analysis. +#4' MM..10o

Complei Integrauon. Cauchy €oursat. Theorem,Cauchys integral
Higher order derivatives. Morera's Theorem, Cauchy's inequality

Liouvile's theorem.The fundamental theorbm of algebra. Taylo/s
Maximum modulus Drinciple Schwarz Lemma. Laurent's

lsolated singulartitjes.Meaomorphic functions. The argument
.Rouche's theorem lnve$e func{on theorem

Residues. Cauchy's residue theorem. Evaluation of integrals.

Eilinear transformations. their properties and classifications.
itons and examples of conformal mappings.

Speces of analytic functions. Hurwits's theorem,Montel's theorem
mapping theorem.

Weierst asg factorisatlon theorem. Gamma function and its
Riemann Zeta functjon. Riemann's functjonal equation, Runge's

,Mittag - Leffle/s theorem Analytic Continuation.l.Jniqueness of

\so&

anatytic continuation .Uniqueness ofanalytic continuation along a
Po$er series method of analytic continuation Schwarz Reflectjon

l/ldFdromy theorem and its Consequences. Harmonic functions
a dislt Hamak's inequality and theorem. Diriclet problem. Green's

Canonical paoducts. Jensen's formula. Poission - Jerfsen.
thaee circles theorem. Orderofan entire function.



Exponent of convergence. Borel's theorem. Hadamard's factorizatio!

OPTIONAL PAPER I . AT}VANCED DISCRETE
A- tso MATHEMATICS

M.M.aos 4s=3JF \e:;- --
Formal Loglc- statem=;t and Notation, conectives - Negation,

Homomorphism, of semigroup and monoids, congruence relation anq
quotient semigroups, subsemigroup and submoriodq Oircct prcduct B?sic

Homomorphism theorcm.

Lattlces - Lattice as partial ordered sets their properties, Laltjce

Algebric, system, sublattice, Direct Product and Homomorphism,
Complete, Complemented, and Distributive lattice

Bootean Algebras - Boolean Algebraas lattice, varies Boolean

theorem.

The rangeofan analytic function. Bloch'stheorem. The little Picard
theorem. Schottkys theorem. MontelCa€lheodory and the Great picard

theorem.

Text Books.

1- J.B. Conway. Functions ofone Complex variable .Springer verlag

International student edition Narosa Publishing House 1980.

2- L.V Ahlfors, Complex Analysis. Mccraw - Hill1979.

3. Walter Rudin, Realand ComplexAnalysis, Mccraw
Co. 1966.

4. E.C. Titchmarsh, The theory of Functions, oxford University Press

London.

s. s. P'onhusamr5. S. Poniusamy, Foundatons of Complex Analysis Narosa
Publishing House 1997.

,a

conjuction Disjunction, Ttuth Table, Conditional and Bioconditional' state-

ment well formed formula, Toutology, Equivalent fo.mula, Duality Lan
functionally complete set of donnectives, two state Divices and state-
ment togic, Normalform, Principle conjuctives and Principle Disjunctive

Normalfofms, The theory of inference fof the staiemeilt, calculus, Rules

oflnferenc€, Automatic theo.em proving, the predicate calculus, Quanti-
flers, Predicate formulas, Free and Eound vadables Inference theory of
oredicate calculus, valid formulas, overfinite Univers, validfrcrmulas, in_

votving quantmels formulas InvoMng morethan one quantifers.

Algebric Structuro - Algebricsystem, semigroupand Moriods 
' 
Defi-

nition and examples (lncluding these.perbining to conetenation operation)

W.C.,/ Cq.Cs.dl..rftId

-HillBook

Cles The swicting Algebra, subAtgebra, Direct products and
Homomorphism Join - lneducible Elements, Atom and Minteim, Boolean
form and their Equivalence Minterm Boolean forms, sum ofDroducts.
and products of sum canonciafforms MiniMization goolean function.
Application of Boolean Atgebra, Swiching Theory (Using AND,OR and
NOT Gates)

Grammerand Language- Phrase Strucfure Grammer, Rewrjling Rules
Derivation, Sentential forms, context - senselive context, Free and Regular
grammersand Language Notation of syntext, Anatysis, potish Notatjon.
Conversion of Infix experience to polish Notation The Revarne polish
Notation.

Introductory Computability Theory - Finit state machines and their
t'ansition Table Diagrams, Equivalence offinite state machines, Reduaed
Machines.Homorphism, Finite Automata Acceptiors, Non Deterministjc
Finite Automata and equivatence of its power to that of Deterministic
Finite Automata.

Graph Theory - Definition of(Undirected) craphs, paths, Circuits Cvcles
& Subgraphs Induced, subgraph, Degree of vertex Connectivjty, pianer
Graphs and their propertiea.Trees, Eule/s formula foaconnected planner.
Graphs.Complete and complete Bipartite graphs, Kurotowikis Theorem
(Statement Only) and its use. Spanning lrees, Cut sets, Fundamental
cut sets and rycles,Minimal Spanning Tr€es, Matrix. Representetion of
Graphs. Eule/s Theorem on the Eristen@ of Eulerian paths Directed
G.aphs, In degree and outdegEe ofa vedexWeighted undirecied Graphs.

Text Books
J.P Trembleyand R. Manohar .diserete Mathimatical struture with
Application to Computor science - Mccraw Hill Book.co.1997.

C-L. Lio -Elements of Discrete Mathematics - Mccraw Hill,Co.
N.Oeo, Graph Theory with Application to Engjneering & Computer
Scbnce prentice hallof India.

M.M.tO0

el
F}

Book-
J-E tl@crait and LO. Wilhan Introduction to Automate Theory Lang-
rEg€s aitd compution - Nurosa Publishing House

S, Wnda. Dicrete Mathematics -Aunified Approach Mccraw Hill&*@-
qrrur l-ep chutr - Finite Mathem.tics (tntemational Edition 1983)k edt Hfl Co New Yo.k.

n,.-



MM 405 (a & b) Differential Geometry of Manifol&'MM.:100

Definition and examples of differentialble manifolds Tangent spaces

iacobian map. One parameter group oftransicrmation' Lie. derivatives'

lmmersions and imbeddings .Drstribution exterior algebra Exterior

dedvative. A- I SIO
Topologicat groups. Li6 groups and lie algebras, Product of two'

Liegroups. One pardmeter subgroups and exponential maps. Examples

*€r-" *
10 - +#+'=.ff \'q.q.,/qq.ss.s.'.rFrc (fd)

M.A./M.Sc. Mathematics (Previous)

*I#PTIONALPAPER - ll

Mainardi- Codozzi eauations.

of Liegroups. Homomorphism and isomorophism. Lie Transformataon

Group!. General linear groups. Principal f bra bundle. Linearframe bundle

Associated fibre bundle. Vector bundle Tangent bundle. Induced bundle'

Bundle homomomhisms.

Riemannion manifolds- Riemannian connection Curvature tensors'

Sectional curvatve Sdlul's heoaem Geodesie in a Riemannian manibld

Projectjve curvature tensot Conformal cuNature tensot

Submanifolds & hypersurfaces Normals Gauss's fomulae

Weingarten equations Lines of cuNature' Generalized Gauss and

Almost complex manifolds. I'iijenhuis tensot conttavariant

covadantalmostavalytic vectorfield F - Connection.

Recommendod Books.

1. R.S. lvlishra: Structlres on a differentiable manifolds and their

applications.Chandrama Prakashan,Allahabad 1 984.

2. B.B. Sinha. An introduction to modem DifierentialGeometry,

kalyani, Publishers New Delhi. 1982.

References:
'1. R.S.l\4ishra Acourseln tensors with applicationslo Riemannian

deo."trv,ptri!nor" private Limited, Alahabad 1 973.

2. KYano and M.Kon. Sttucture of Manifolds. World Scientific

Publishing Company Private Limlted.'1984.
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