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"
SRI SATHYA SAI COLLEGE FOR WOMEN, BHOPAL,

- (An autonomous college affiliated to Barkatullah University, Bhopal)

M.Sc. Semester wise syltabus

Ilecommended by Central Board ofStudies, Department of Higher Education, Govt. of
M.P.

Session | 2023-24

Class - M.Sc.

Semester - I

Subject - Mathematics

Paper Title - Advanced Abstract Algebra - I

Paper - I

Max. Marks: 85

Notei From each unit 2 objective type questions one marks each, lshort answer of5
marks(with internal choice) and I long answer of l0 marks(with internal choice) is to be
nsked in the examination paper.

Course objectives:

. To devetop working knowledge on normal & subnormal series , solvable
group.

. To get basic idea ofextension fields , generalization ofautomorphiens

. To develop abstract & logical thinking.

Unit l: Normal and Subnormal series ofgroups, Composition series, Jordon-Holder series.

t nit 2: Solvable & Nilpotent groups.

Unit 3: Extension fields. Roots of polynomials, algebraic and transcendental extensions.
Splitting fields, separable and inseparable extension.

Unit 4: Perfect fields, Finite fields, algebraically closed fields.

Unit 5: Automorphism of exteDsion, Galois extension. Fundamental theorem of Galois
theol.y. solution ofpolyno ial equation by radical, insoluability ofgeneral equation of degree
5 by radicals.

l,earning outcomes:

The students will be able to
o Define solvable, nilpotent groups and modules.
o Find extension fields and Roots ofpolynomials algebraic and trancedental futrctions.
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. Define finite field and their propefiies'

. Define the concept oflinear tansformation'

Te{t Book:-

1) LN. HeNtein, topics in Algebra, Wiley Eastern' New Delhi'

Zj v.sut]uia v.el.n,. Algebra, Narosa Publishing House'

:) p.g. gl1ut,u"l]u,yu. S.K. Jain and S R Nagpaul' Basic Abstract Algebra' Cambridge

UniversitY Press.

Reference book:-

1) N.Jacobson, Basic Algebra, Vol lJI'&VIII Hindustan Publishing Company'

2) S. Lang, Algebra, Addition- Wesley'

3) l.S.Luther & l.B S Passi Algebra vol-1'2'3 Narosa company'
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SRI SATHYA SAT COLLI'GE FOR WOMEN' BHOPAL

( An autonomous college affiliated to Barkatullah University 
' 
Bhopal)

M.Sc. Semester wise sYllabus

Recommended by Central Board ofstudies, Depaftm€nt ofHigher Education' Govt' of M'P

Session : 2023-24

Class M.Sc.

Sentcsrer I

Subiect - Mathematics

Paper Title - Real Analysis

Pa,er - Il 
Max' Marks:85

Note: Lrom each unit 2 obi€ctive type questions one marks each' lshort answer of 5

mnrks(with internal choice) and 1 long answer of 10 marks(with internal choice) is to be

asked in lhe etamination PaPer.

Cours€ objectives:
. To introduce the students to the fundamental concepts ofreal analysis'

. Deeper study ofthe results ofprevious calculus courses in light of Riemann

Stieltjes integral

t]nitlDefinitionandexistenceofRiemann-stieltjesintegralanditsproperties,
lniegration and differentiation.

Unit 2 Integration of vector- valued functions' Rectifiable curves' rcarrangements of

tern1s of a series, Riemann's theorem

Unit 3 Sequences and series of functions, point wise and uniform convergences' Cauchy

cliterionforuniform.weirstrassMtest,uniformconvelgenceandcontinuity'
uniform convergence and Riemamr-stieltjes intergration' uniform convergence

ard differentiation

unit 4 Function of several variables, linear trasformations, derivatives in an open subset

ofR", chain rule, partial derivatives, differentiation, inverse function theorem'

Unit 5 Derivatives of higher order, power series, uniqueness theorem for power series'

Abel's and Tauber's theroems, Implicit function theorem'

Learning outcomes:

The students will be able to

o Define Riemann Stieltjes integrals, its existence and properties

. Understand concept ofconvergence ofsequence and series'

Text books:-
1) Walrer Rudin, Principles of Mathematical Analysis'Mccmw Hill'

Reference books:
l) T.M. Apostal, Mathematical Analysis Narosa'

2) H.L. Royden, Real Analysis, Macmillan (lndian Edition)
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SRI SATHYA SAI COLLEGE FOR WOMEN, BHOPAL
( An autonomous college affiliated to Bttrl(atullah tlniversity, Bhopal)

M.Sc. Semcster wise syllabus

lleconrmen(led by Centrrl Board ofslndics, Department ofHigher Education' Govt' of M'P

Session : 2023-24

Class

Semestgr

Subject

Paper Title
Paper

- M.Sc.

-t
- Mathenatics
- TopologyJ
- III

I\'Ix\. NIrrl(s: li5

Notc: From each unit 2 obiective typ€ questions one marks each, lshort flnswer of 5

marl$(with internal choice) and I long answer of 10 marks(with internal choice) is to be

askcd in the cxamination PaPer.

Course objectivesi
. To introduce and expose the students to the basic & imporlant abstract notions

oI general toPologY.

Unit I Countable and uncountable sets. lnfinite sets and the Axiom of choice Cardinal

nunrbers and its arithmetic, Schloeder-BenNtein theorcm, statements of Cantor's

theorem ard the Coltinuum hypothesis, Zorn's lemma,Well- ordering theorem'

[G.F. Simmons and K.D. Joshi]

Unit 2 befinition and examples of topological spaces, closed sets, closure'dense subsets'

neighbourhoods, interior exterior and boundary, accumulation points and delived

sets. bases and sub- bases. subspaces and relative topology I G F Sirnmons]

Ilnit 3 Allemate methods ofdefining a topology in terms of Kuratowski closure Operalor

and Neighboulhood Systems, continuous ftlnctions and homeomorphism [C F'

Simmons. K.D. Joslri, J.R Munkers]

Unit 4 Filsi and second countable spaces, Lindelofs theorems, Separable spaces' Second

Countability and Separability. [G F,Simmons]

l.lnit 5 Palh-connectedness, connected spaces ,connectedness on real line, components'

locally connected spaces.[J.R. Munkers]

l,carning oulcomcsl

The students will be able to

. UndeNtand the concept oftopological space, types oftopologies and basic

definitiorls involved.
. Differentiate between lrereditary and topological properties ofa space'

. Discuss alternate methods ofdefining Topology

Te\t books:-
l) J. R. Munkers, Topology-A first course, Prentice-Hall oflndia'

2) G.F. Si mors, introcluction to Topology and Modem Analysis' Mccraw Hill

3) K.D. Joshi: Introdttction to Geieral Topology, Wiley Eastern
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SRI SATHYA SAI COLLEGE FOR WOMEN' BHOPAL

( An autonomous college alfiliated to Rarl(rtullah University 
' 
Bhopal)

M'Sc' Scmester rvise sYllabus

Reconlnended by CcntIAl Bo.lrd of studics, Departmcnt offligher Edcation, Gov(. of M,P

Session : 2023-24

Class

Se ester

Subject

Paper Title

Paper

- M.Sc.

-I
- Mathematics

- Complex AnalYsis-l

.IV
Max. Marl<s: 85

Note: From each unit 2 obiective type questions one marks each' lshort answer of 5

marks(r1ith internal choice) and I long answer of l0 mnrks(with internal choice) is to be

asked in the examination PaPer'

Coursc objective :

. To enable the students to acquire skills of contour integration to evaluate

comPlicated real integrals'

' To expose the students the basic ideas ofBilinear transformations

Llnit I Complex integration, Cauchy Colrsat theorem' Cauchy integral formula' Higher order derivative

IJnif 2 Morefa'stheorem, Cauchy inequality' Liouvitle's theorem' The fundamental theorem ofalgebra'

TaYlor's theorem

Unit 3 Tlre rnaxirnurn modules ptinciple schwartz lemma'Laurent series' Isolated singularities'

Meromorphic functiorrs. The argunrent prirrciple' Rouche's theorem lnve-rse function theorem'

tlnit ,l Residues.Cauchy's residue theolem' Evaluatiorr ofintegrals ' Branches ofmaDy values function

with special reference to argz'logz'l'
t.lnit 5 Bilinear tmnsfonnalion' their proierties classification' Defilritions and examples ofoooforral

nraPPings.

Learning outcomes

The students will be able to

. Solve the problems ofcomplex integration'

. Appreciate the concepts of Residue theorem ' 
Cauchy Goursat Theoren ' Morera's

theorem
'Iext Book:
J.B- Convey, Functions ofone complex variable, Springer_ Verlag'

Reference Books:
l) S. Ponnuswamy, Foundations ofcomplex analysis' Narosa PublishiDg House'

2) L.V Ahllors, Complex analysis' McCraw Hill
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SRI SATHYA SAI AUTONOMOUS COLLEGE FOR WOMEN, BHOPAL

(An autonomous college affiliated to Barkatullah University , Bhopal )

M.Sc. Semester wise sYllabus

Recommended by Central Board ofstudies D€partment ofHigher Education, Govt' M'P'

Class

Semester

Subject

Paper Title

Paper

Max' Marks: 85

Notei From each unit 2 objective type questions one marks each, lshort answer of 5

marks(with internat choice) and 1 long answer of 10 marks(with internal choice) is to be

asked in the examination paper'

Course Obiective l

. To enable the students to develop the concepts ofDisqete Mathematics

Session : 2023-24

- M.Sc.

-I

- Mathematics

- Advanced Discrete Mathematics - I

- V (Optional-I)

Semigrous and monoids, subsemigroups and submonoids, Homomorphism of

semigroups and monoids, Congruence relation and Quotient semigroups, Dircct

products, Basic homomorphism Theorem.

Lattices- Lattice as partially ordered sets, their properties, Lattice as Algebraic

system, sublattice , Bounded lattices, Distributive Lattices, Complemented

lattices.

Boolean Algebra- Boolean Algebras as lattices , various Boolean identities. Joint

irreducible elements, mintems, maxterms, mintem Boolean forms, Canonical

forms, Minimization of Boolean functions. Application of Boolean AlgebB to

switching theory (Using AND, OR & NOT gates) the kamaugh metiod.

Graph Theory- Definition and types of graphs Path & Circuits. Connected

graphs. Euler graphs, weight graphs(undirected) Dijkstra's Algorithm. Trees,

Properties ofTrees, Rooted and Binary Trees, spanning trees, minimal spanning

tree.

Unit 1

Unit 2

Unit 3

Unit 4
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' Unit 5 Complete Bipartite gaphs, Cut-sets, Properties ofcut sets, Fundamental Cut-sets

& circuits, Connectivity and Separability, Planar gaphs, Kuatowski's two

graphs, Euler's formula for planar graphs.

Learning outcomes :

The students will be able to
. Define Semigrous and monoids, Lattices
. Apply concepts of Boolean algebra to switching theory

. Explore the ideas ofGraph Theory

Text Book:-

1 J.P Trembley & R. Manohar, Discrete Mathematical structurcs, Mccraw Hill.

2 N, Deo. i Graph theory with applications Prentice hall.

Reference Booksr

I C.L. Liu : Elements of Discrete Mathematics Mccmw hill.

2 Semyour Lipschutz More Lipson : Discrete Mathematics Mccraw hill,
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' SRI SATHYA SAI COLLEGE FOR WOMEN, BHOPAL

( An autonomous college affiliated to Barkatullah University 
' 

Bhopal)

M.Sc. S€mester wise syllabus

Recommend€d by Central Borrd ofStudies, Department ofHigher Education, Govt. of M.P

Session : 2023-24

Class - M.Sc.

Senlester - ll
Subject - Mathematics

Paper Title - Advanced Abstract Algebra-Il

Paper - I 
Max. Marks:Es

Note: From each unit 2 objective type questions one marks each, lshort ansrver of5
marks(with internal choice) and I long answer of l0 marks(with intcrnal choice) is to be

ask€d in the examination paper.

Course objeclives:

. To design a rigorous treatment ofconcept ofmodr es so as to enable students to built

mathematical thinking skills'
t.luit I lntfoduct;or to Modules, examples, submodules, quotient mudules, Modules

horromorphism, isomorphism, Fiiitely generated modules, cyclic modules

Unit 2 Simple modules, Semisimple modules, Free modules, Schur's lemma

Unit 3 Noetherian & Atinian modules and rings, Hilbert basis theorem. Wedderburn - Artin

theorelr.

Unit 4 Unifonn nrodules, plinrary modules, Noether-Laskar theore,n, Fu[damental structur€

theorem of modulesovera principal ideal domain.

Unit 5 Algebra of Linear Transforntation, characteristic rools. Matrices, Matrix of Linear

Transformations. similarity of Linear Transformation, Invariant space , Reduction to

trianSular fonns.

Learning outcomes:

Students will be able to

. Define modules, Noetherian & Adinian modules alld rings.

. Define lhe concept oI linear lransformation

Texl booksr

l. P.B. Bhattacharya, S.K. JaiD. S.R. Nagpaul. Basic Abstract Algebra, Cambridge University

prcss. (lndian Edition).

2. I.N Herstein, 'l opics ifl Algebra, Wiley Eastern.

3. S. Kumaresair, Linear Algebra-A geometric approach, Prentice Hall India Ltd.

4 Books pre\cribed irr unilled syllabrs.
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SRI SATHYA SAI COLLEGE FOR WOMEN' BHOPAL

( An autonomous college afliliated to Barkntullah University , Bhopal)

M.Sc. Scmester wise syllabus

Recommenrled by Centr.rl Board ofstudies, Department oflligher Education, Govf' of M'P

Session : 2023-24

Class - M.Sc.

Semester - II
Subject - Mathematics

Paper Title - Lebesgue Measure & Integration

Paper - Il
Max. Marks:85

Note: From each unit 2 objective type questions one marks each, lshort answer of 5

marks(rvith internal choice) and I long answer of l0 marks(with internnl choice) is to be

asked in the examination paper.

Course objectives:

. To introduce the studeilts to the basic concept ofLebesgue measure.

. To train the students in the subject so that they can pursue the subject in the

franrewolk of research.

Unit I Lebesgue outer measure,Measurable sets, Regularity, Measurable functions,Borel

and Lebesgue measurability, Non - measurable sets.

Unit 2 lntegration ofNon negalive functions. The General integral lntegration of
Series, Reimann and Lebesgue Integrals.

Unit 3 The Four derivatives. Functions ofbounded variation, Lebesgue Differential

Theorem , Differention and Integration.

Unit 4 The LP space , Convex function, Jensen's inequality, Holder and Minkowski

inequalities Completeness of LP.

Unit 5 Dual of space when 1 < p <"r , Convergence in measure, Unifom convergence

and almost uniform convergence.

Lcarning outcomcs:
The students will be able to

o Analyze measurable sets and Lebesque neasure.

. Understand the concept of LP and dual spaces.

Tcxt Book:
l) C. de Bara. Measure Theory and Integration, wiley Eastem (lndian Edition).

Refercnce Books:
I ) Wdter Rudin, Principles of Mathematical Analysis, McGraw-Hill, Internationa!

student edition.

2) H.L. Royden, Real Analysis, Macmillian , Indian Edition
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. SRI SATHYA SAI COLLEGE FOR WOM[,N, BHOPAL

( An nutonomous college affiliated to Barkatullah University 
' 
Bhopal)

M.Sc. Semester wise syllabus

Recommended by Centrxl Board ofSludies, Department ofHigher EdutAtion, Govt. of M.P

Session : 2023-24

Class - M.Sc.

Semester - II
Subject - Mathematics

PaperTitle - Topology- II
Paper - III

Max. Marksr 85

Note: From each unit 2 objectivc typc questions one marks each, lshort answer of 5
marks(with internal.choice) and I long answer of 10 marks(with internnl choice)

is to be asked in the examination paper,

Course objectives:
. To give the students suf'ficient knowledge which can be used for future

applications in their respective domain ofinterest.

Unit I Separation Axiorn T0. Tr. T2, Tr, T{ ,their Characteristics and basic properties, Urysohn's

lemma,'[ietze Extension Theorem [C.F. Simmons a'rd K.D.joshi]
t.Jnit 2 Compactness,Co[tinuous functions and compact sets, basii propeties oI

compactness.Compactness and finhe intersection property,Sequentially and countably

compact set,Local co,npachess.I G.F. SimmoDs]

tlnit 3 TychoDoff prcduct Topology in terms of standard sub-base and its characlerizations.

Projection maps,Separation axioms ard product space, Connectedness and prcd ct

space, Compactness and product space(Tychonoffs Theorenr), Countability arld product

space.IC.l-. Sirnrrtons]

Unit 4 Net and filter's convergence of nets , Hausdorffiress and nets, Compactness and nets.

Filtels and their convergence , Canonical way of converting nets to filters and vice-

versa. Uhmfikers aDd Conrpacnless.IK.D. Joshi]

Unit 5 'fhe fundamental group ind covering spaces-Homotopy of paths, The fundamental

group, covering space, the fundanrental group ofcircle aDd the Fundanrental theorem of
Algebra U.R. Munkersl

l.carning oulcomes :

Students will be able to
. DefiDe propefties ofcountability ,compachess ,seperability ,connectedness.
. To explore the ideas ofnet and filters and fundamental groups.

Terl booksr-

1) J.R. Munkers, Topology-A first course, Prentice-Hall offtrdia Pvt. Ltd. New Delhi.

2) C.F. Sinrnrons. introduction to Topology and Modern Analysis, McCraw Hill.

3) K.D. ioshi: lDtrodLrction to Celeral Topology, wiley Eastern.
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SRI SATHYA SAI COLLEGE, FOR WOM[,N, BHOPAL
( An autonomous college affiliated to Bnrkntullah University, Bhopal)

M.Sc, Semcster rvise syllnbus
Recommcnded by Ccntrnl Board ofStudies, Department ofHigher Education, Govt. of M.P

Session : 2023-24

Class
Semester

Subject
Paper Title
Paper

M.Sc.
II
Mathel11atics

Con]plex Analysis-ll
IV

Max. Marksr 85

Not€: From each unit 2 objective type questions one m{rks each, lshort answer of 5
marlG(with internal choice) and I long ansrver of l0 mark(with internal choice) is to be

asl(cd in the cxamination paper.

Course objectives:

. To strength logical & critical thinking of students by exploring the new

dirnensions in field ofcomplex nunrbers and functions.

Unit I Weielstrass factorization theorem. Gamma and its propefties, Riemann Zeta function.

RiemanD's fuDctioDal equation.

Unit 2 Mittage-Leffler's theorem, Analytic continuation, Uniqueness of direct analytic

continuation. uniqueness ofaDalytic colltiDUatiofi aloDg a curve, Power series method of
analytic continuation.

Unit 3 Schwaftz reflection principle, Hannonic function on a disc, Harnax inequality and

theorem, Dirichlet problem,Creen's fuDction.

Unit 4 Cannonical products, JensoD's formula, Hadarnard's three circles theorcm, Order ofan
entire flrnction, Exponent of coDvergeDce! Borcls theorem Hadamard's factorization

theorem.

Unit 5 The range ofan analytic function,Bloch's theorem, The Littlo Picard theorem, Schottky's

theorem, Montel Caratlleodary afld Gr€at Picard theorem, Univalent fuoction.,Bieberbach

conjecture and the % - theoren.

Lerrning outcomes:

o Defi ne analytic contil1uation, harmonic frinctions,canonical products.

. Uses ofSchwartz reflection plinciple , Bloch Theorem ,Little Picard theorem

Text Book:

l) J.B. Coivey, Funclions ofone co,nplex variable, Sprirger- Verlag.

Reference Book:

l) S. Ponnuswamy, Fundame,rtals ofcomplex analysis, Narosa P blishing House.

2) L.V Ahlfors, Complex analysis, McCraw Hill
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l

SRI SATHYA SAI AUTONOMOUS COLLEGE FOR WOMEN, BHOPAL

(An autonomous college afliliated to Barkatullah University , Bhopal )

M.Sc. Semester wise sYllabus

Recommended by Central Board ofstudies Department ofHigher Education' Govt'
M.P.

Session : 2023-24

Class - M.Sc'

Semester - II

Subject - Mathematics

PaperTitle - Advanced Discrete Mathematics - II

Paper - V (Optional-I)

Max. Marks: 85

Note: From each unit 2 objectiYe type questions one marks each, lshort answer of5
marks(with internal choice) atrd I long answer of 10 marks(with internal choice) is to be

asked in the examination prper.

Course objectives:

. To develop working knowledge on Formal languages, Finite State Automata

o To get basic idea of Matrix reprcsentation ofgraphs

Unit 1 Matrix representation of graphs- Incidence matrix, Cut set matrix, Path Matrix, Circuit

Mahix and Adjacency Matrix. Dir€cted graphs, Definition of types of dhected graphs,

Binary search trees.

Unit 2 Discrete Numeric functions, Asymptotic , Behaviour ofNumeric functions, and Generating

functions. Recunence Relations-Linear Recurrence Relations with constants coelficients,

Homogeneous solutions, particular solutions, Total Solutions

Unit 3 Computability and Formal languages-Languages, Phrase structure grammars, Derivation,

Sentential forms, Language generated by grammar. Regular, contex! free and context

sensitive grammar.
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Unit 4 Finit€ State Automata, Diagram and Language determined by an Automaton, Finite State

Aoceptors, Deterministic and Non-Deterministic finite Automaton, Finite state Machines,

their transition tables and diagrams. Equivalent machines.

Unit 5 Reduced Machines, Kleen's th€orem (statement only) Pumping Lemma, Moore and Mealy

Machines, Tuming Machines. Regular Expressions and coresponding regular languages

(definition only)

L€arning outcom€s :

Th€ students will be able to

. Understand the concept of language and it is use in different machines

. Understand the concepts ofmathematics used in computation in field ofcomputer science

Text Book :-

1 J.P Tremblay & R.Manohar, Discrete Mathematical structures, Mccraw Hill.

2 N. Deo. Gmph Theory with applications Prentice hall.

Refer€nce Bookst

I C.L. Liur Elements of Discrete Mathematics Mccraw Hill.

2 Semyour Lipschut/ Marc Lipson : Discr€te Mathematics, Mccmw Hill.
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Sri Sathya Sai College for Women, Bhopal
(An Autonomous Collcgc alliliated to Barkatullah University, Ilhoptl)

(NA,{(l Accrcditcd 'A' (;rade)

SYLLABUS

PG

SESSION.2023.24

Class: M.Sc. Semester-Ill & IV
:)

SUBJECT: Vlathematics
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SIII SATHYA SAI COLLEGE FOR WOMI]N, BI.IOPAL
( An autonomous colleg€ nlfiliated to Barl(atullah U iversity, Bhopal)

M.Sc. S€mester rvise syllnbus
Recommcnded by Central BoArd ofShdies, Departnrent ofllighcr Educatior, Govt. of M.P

Session : 2023-24

Class - M.Sc.
Semester - III
Subject - Mathematics
Paper Title - Functional analysis I

Paper - I (Compulsory)

Max. Marksl85

Note: From each unit 2 objective type questions one marl$ each, lshort answer of 5
marks(with internal choice) and I long answer of 10 marks(with internal choice) is to be
asked in the examination paper.

Course objectives:

. To expose tl're students to the basic concepts offunctional analysis.

. -fo 
develop abstract and critical thinking.

Unitl:Nonnedlinearspaces,Banachspacesandexanrples.Propefliesofnormedlinearspaces.

Basic properties offinite dimensioral normed linear spaces.

Unit II: Normal linear subspace, equivalent [orms, Riesz iemma and compactness. Qnoticnt
spacc ofnomred linear Spaces and its completeness.

Unit lll: Linear Operator. Bounded Linear Operator and continuous Operators.

Unit IV: Linear functional, bounded linear fu:ctional. Dual spaces with examples.

Unit V: Hilbert space, orthogonal complements, ofihonormal sets and sequences. Representative
ol'the functional on Hilbed spaces.

Learning outcomes:
The snrdents will be able to

. Define Nomred linear spaces , Banaclr space , Hilbeft space and their basic properties.

. Define linear operators and linear functional and their pr.operties.

'l'exl Books:
i . E. Kreyszig, Introductory Functional Analysis with applications, John Wiley &Sons, New
York 1978.'

2. G. F. Simmons, Introducction to Topology & Modern Analysis McGraw Hill, New York.

Re[erenccs:

l. B. Choudhary and Sudarshan Nalda, Functional Analysis with applications, Wiley Eastem
Ltd.
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SRI SATHYA SAI COLLEGI, FOR WOMEN, BHOPAL
( An nutonomous collegc affiliated to B:rrkatullah Univ€rsig, Bhopal)

M.Sc. Scnrcster rvisc syllabus

Recommended by Cenlral Board ofStl(lies, Department oflligher [ducation, Govt. of M.p

Scssion : 2023-24

Class - M.Sc.
Semester - III
Subject - Marhematics
Paper Title - Advanced Graph Theory- I
Paper' - ll (Oprional)

Max.Marks:85

Note: From each unit 2 objective type questions one marks each, lshort answer of 5
marks(with internal choice) and 1 long answer of l0 marks(with internal choice)
is to be asked in the examination paper.

Course objectives:
. To introduce the stlrdents to the preliminaries ofGraph Theory.
o To provide an insight how graph theory can be used to find solutions ofpractical

problems arising in other branches ofscience.
Unit I: Revision ofgraph, theorctic preliminaries. Isomorplrism ofgraphs, sub graphs.

trnit II: Walk. Paths and circuits, Connected graphs, Disconnected graphs and components
.h.uler Graphs. operations on graphs, Hamiltonian paths and circuits. Travelling salesman
probleni.

tlnit III: Trces, prope(ies of trees, distance and centres in a tree, Rooted and Binary trees^
Spanning trees, Fundamental circuits, spanning trees in a weighted graph.

Unit IV: Cut -sets, properties ofa cut set, Fundamental circuits and cut-sets, connectivity and
sepalability.

Unit V: Planar graphs. Kuratowski's two graphs, different representations of a planer graphs,
detection ofplanarity. Geometric Dual . Contbinational Dual.

Learning outcomes:
-fhe 

students will be able to
o Define Grapll ,lsomorphsim ofgraph, sub graplt. walks , path , connected

graph , Hanliltonian paths and circuits.
o Deflne trees , properties oftrees ,sparning trees , cut sets , planar graph.
. Find arld understand applications ofgraph theory in daily life.

'l'ext Book:
l.Graph theory with application to Engineering and computer science by Narsingh
Deo.Printice Hall of India

llcference Book:
LCraplr Theory by Harary
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SRI SATHYA SAI COLLEGE FOR WOMEN, BHOPAL
( An autonomous college rffiliated to Barkatullah University, Bhopal)

M.Sc. Semester wise syllabus
Recommended by Central Board ofStudies, Department oflligher Education, Govt. of M.p

Session I 2023-24

Class - M.Sc.
Semester - III
Subject - Mathematics
Paper Title - Advanced Special Function-l
Paper - (Optional) III

Max.Marks:85

Note: l.rom each unit 2 objective type questions one marks €ach, lshort answer of 5

marks($ith internal choice) and I long answer of l0 marks(with internal choice) is to be
asked in the examination paper.
Coursc objectiv€:
. Io introduce the students to the firndamental concepts ofspecial functions and their elementary

prope11ies.

Unit I: Gamma and Beta function : The Euler or Macheroni constant 1, Gamma function a series

lbl f'l2, Difference equation f(z+l) : zfz, value of,factorial function , Legendrc's

duplication formula , Gauss multiplication theorem

flnit II: Hypergeometric ftuction and function 2F1 (a,b;c;z). A simple integral form valuatioll of
2F (a.b:c:z). Contiguous function relations, Hyper geomet c differential equation and its solution,
:F1ia.b:c;z) 

as the l'unction ofits parameterc.

Unit III: Cenerali,/ed Hl per geometric luncrion.

Unit IV: Elenlentary series nlanipulation. simple transfoonation, relation between function ofz
end l-z

lJnit V: CorTfluent hyper geometric function and its properties.

L€arning outcomes:
The students will be able to
o Define Beta al1d Gamma functiom and prove its various properties.
o Defines Hypergeometric functions and its generalized form and proves various results based

on it.
Bool(s Recommended:

l. Rainville, E. D., Special FuDctiols, rhe MacmillaD Co., New York ] 971.
2. Srivastava, H. M. Cupla K. C. and Coyal, S. P. The H- functions ofone aDd two variables with
applicalions. South Asian Publication New Delhi.
l. Saran N. Sharnra S. D.and Trivedi-Special FuDctions wirh application, Pragati Prakashan, t986.
4. The Saxena V. P. l-Function. Ananraya- New Delhi2008
Reference Book:
L Lebdev, N. N. , Special FunctioDs and their applications, Prentice Hall , Englewood CIiffs, New
Jersey, USA I995.
2. Whittaker. E. T. and WatsoD, C. N., A course ofModern Analysis Canlbridge University Press,

London, 1963.
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SRI SATHYA SAI COLLEGE FOR WOMEN, BHOPAL
( An autonomous college affiliated to Barkatullah University , Bhopal)

M.Sc. Semester wise syllabus
Recomm€nded by C€ntral Board ofStudies, Department ofHigh€r Education, Govt. of M.p

Session : 2023-24

Class - M.Sc.
Semester - III
Srrhject - Mathernatics

Paper Title - Operations Research -l
Paper - IV (Optional)

Max,Marks:85
Note: From each unit 2 objective type questions one marks each, lshort answer of 5
marks(!vith internal choice) and I long answer of l0 marks(with internal choice) is to be
asked in the examination paper.
Course objective:
. To provide a substantial introduction to the subject so that the students can appreciate the

importance and diverse applications ofthe subject in different fields.
Unit I : Operations Research and its scope, origin and development of Operations Research,
characteristics of Operations Research.

Unit IIr Model in Operations Research, phase ofOperations Research, Uses and Limitations
of Operatiors Research. Linear Programming Problems.

Unit III: Mathematical Formulation, Graphical Solntion Method..
Unit IV: General Linear Prograrnming Problem: Simplex method exceptional cases, aftificial
variable techniques: Big M method, Two Phase method, cyclic problems, and problem of
degeneracy.

Unit V : Duality, Fundamental Prope(ies ofduality and theorem ofduality.
Learning outcomes:
. Understand scope ofOperations Research, and its characteristics.
o Understand the concept ofLinear programming, feasible solution, obtain solution oflinear

programming problem using Simplex method, Big M method, Two phase method.
Books Recommended:
l. Kanti Swarup, P. K. Gupta and Manmohan. Operations Research. Sultanchand & Sons.
New Delhi.

Reference Books:
I S. D. Sharma. Operalions Research.

2. F. S. Hiller and G. J. Lieberman, Industrial Engineering Series, 1995.(This book comes
$ ith i CD cor)taining softraare)

L G. Hadley, Lirear programming, Narosa Publishing House1995.
4. C. Hadley, Linear and Dynamic programming, Addison- Wesley Reading Mass.
5. H. A. Taha, Operations Research- An introduction, Macmillan Publishing co. Inc. New
York.
6. Prem Kumar Gupta and D. S. Hira, Operations Research, An introduction, S. Chand &
Conlpany Ltd. New Delhi.
7. N. S. Kambo, Mathematical Programming Techniques, Affiliated East- West pvt. Lt.
Madras
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SRI SATHYA SAI COLLEGE FOR WOMEN, BHOPAL
( An autonomous college affiliated to Barkatullah University, Bhopal)

M.Sc, Semester wise syllabus
Recommended by Central Board ofStudies, Department ofHigher f,ducation, Govt. of M.P

Session : 2023-24

Class - M.Sc.
Semester - III
Subject - Mathematics

Paper Title - Integral Transform-l
Paper - V (Optional)

Max.Marks!85

Note: From each unit 2 objective type questions one marks each, lshort answer of 5
mrrl$(with internal choice) and I long ansrver of l0 marks(with internal choice) is to be

asked in the examination paper.

Course objcctive:

. To introduce the students to Laplace transform, its inverse and its applications in finding
solutions ofheat, wave equations and in electric circuits.

Unit I: Laplace Transform, Inverse Laplace Transform, Transforms of derivatives, shifting
lheorem. convolution theorem.

Unit ll: Application to Differential equations, Application to Integral equations, Solution of
simultaneous difGrential equations.

tlnit III: Laplace Equation in two diilensions, Wave equation in one dimension, Application
to Wave equation.

Unit IV: Application of Laplace transform to electrical circuits, Application to beams.

l.lnit V: Heat conduction equation in one dimension, Application to heat conduction
equatiorl.

Learning outcomes:

The studenls will be able to

. To find Laplace transform of functions, find inverse Laplace tansform, application of
shifting theorems and convolution theorem.

. Apply Laplace transform to find solution of differential equations integral equation, wave
equations. heat equations and in electrical cir.cuits.

Books Recommended:

L lntegral Transforms by Goyal and Gupta.
2. lntegral Transforms by Gupta aDd Vashith.
3. Integral Transfbrms by LN.Sneddon.
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SRI SATI{YA SAI COLLIGB FOII WOMBN, BHOPAL
( An autonomous collcge aflilintcd to Barkatullah University, Bhopal)

M.Sc. Scmcster rvise syllabus
Ilccofimcnded by Cenlrnl Boar(l ol Studies, Dcpa Dent oflligher Edncalion, Govt. of M.p

Session : 2023-24

Class - M.Sc.
Semesler - IV
Suhlecr - Mtrhentlrics
Paper Tille - Functional analysis II
Paper - I(Compulsor-y)

Max,Marks:85
Note: Irom each unit 2 objective type questions one m{rks each, lshort answer of s
mnrks(ryith internal choice) and I lorg answer of l0 marks(tyith interntrl choice) is to be
nsked in the examination paper.
Course objective:

. To facilitate the stlldy ofadvance mathematical structures and concepts.
o To develop thinkirg and rcasoning power of students so as to facilitate their

advances in areas ofresearch in pure malhematics.

tlnit l: Hilbert adioinl operator and its properties. selfadjoint. ullitary and normal operators
-|lositi\L'operilto.

[-]nit ll: Zor'n s lemrtra. Hahn- Banach theorenr for real linear spaces, Hahn- Banach theorem
li'r'r:,'rrpler Iirrcar splces irrrd lrorrneJ lile.rr spaces.

tinil lll: Acljoint operatoru or't nprmed spaces. relation between adioint operator and llilbert
adioinl operator .Reflexive spaces. Rellexivity of Hilbcrt spaces.

tlnit IV: Calegory theorem-Baire's Category theorem, uniform boundedness theorem and
sorle ol its application, strong and weak coDvergence in noflned spaces.

ljnit V: Convergence of sequences of operators ard functionals ,open mapping theorem,
closed gmph theorelr. contraction theorem.

I-tarning outcomes:
I'he students will be able to

. tJndcrsland lhe concepts ol classical theorenrs such as Zorn's lemma. Hahn Banach
lheorcm . Bailc's category theorem .

o Define convergerce ofsequence oloperators and functional. and their applications in
proving results & theorems.

. 'I-crt Books:
L E. Kreyszig. IntroductotJ Functional Analysis with applications, John Wiley &Sons, New
York 1978.

2. G. F, Simmons, Introducction to Topology & Modern Analysis McGraw Hill, New york.
Rcl€rencesl
1. B. Clroudhaly and Sudarshan Nanda, Functional Analysis with applications, Wiley

Easlern Lld.
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SRI SATHYA SAI COLLEGE FOR WOMEN, BHOPAL
' ( An autonomous college affiliated to Barkatullah University, Bhopal)

M.Sc. Semester wise syllabus
Rccommended by Central Board ofShrdies, Department ofHigher Education, Govt. of M.p

Session I 2023-24

Class - M.Sc.
Semeste. - IV
SLrbject - Mathentatics
Paper Title - Advanced Graph Theory - II
Paper - II (Optional)

Max.Marks:85

Note: From each unit 2 objective type questions one m|rks each, lshort answer of s
marks(rvith internal choice) and I Iong answer of I0 marks(with internal choice) is to be
asked in th€ examination paper.

Course objectives:
. To make students understand the applications of concepts of Graph theory in other

branches ofscience.
. fo acknowledge gmphs as mathematical models for many systems for finding their

solulions.

Unit I: Matrix represenlation ofgraphs, Ircidence matrix, sub matrices of A(G), Circuit
rnrldx. Fundamental circuit matrix and rank ofB ,an application to a switching network.

llnil Il: Cut set matrix, relationships among Af, Bf, and Cfpath matrix, Adjacency matrix.

tlnit Il l: Chromatic Number, Chromatic Partitioning, Chromatic polynomial, coverings,
matching's.

Unit IV: The four color problen'r, direcred graph, some types of Digraphs, digraplrs and binary
relations. Euler digraphs, Directed paths and connectedness.

Unit V: Trees with directed graphs, Arborescence, Fundamental circuits in diagraphs, Matrix
A.B. aDd C ofdigraphs, Adjacency matrix of a digraph.

Learning outcomes:
The students will be able to

. Fi[d matrix representations ofgraph, il1cidence natrix , acljacency matrix , cut set matrix .

o Define Chromatic numbers , Chromatic polynomials , Four colour problemdiagraphs and
Binary Relation

'l cxt Book:
l.Graph dreory with application to Engineering and computer science by Narsingh Deo.
Reference Book:
LGlaph Theory by Harary
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SRI SATHYA SAI COLLEGE FOR WOM[,N, BHOPAL
. ( An autonomous college affiliated to Barkatullah Universify, Bhopal)

M.Sc. Semester wise syllabus
Recommended by Central Board ofStudies, Dep,lrtment ofHigher Education, Govt. of M.p

Session : 2023-24

Class - M.Sc.
Semester - IV
Subject - Mathematics

Paper Title - Advanced Special Function-ll
Paper - III (Optional)

Max. Mark.85
Notc: From each unil 2 objective type questions one marl$ each, lshort answer of 5
marl$(rvith internal choice) and I long answer of l0 marl(s(rvith internal choice) is to be

asked in the examinntion paper,
Course objectiye
. To acquire the knowledge ofspecial functiors & their properties.
. To investigate & derive the prope(ies of special functions, inter relations between such

ftrnctions.

llnitl: Bessel's function, Bessel's differential equations, generating function. Bessel,s

integral with index halfand odd integer.

Unit II: Generating function for Legendre polynomials, Rodrigues formula, Bateman's
genemting furction, Additional generating functions.

Unit III: Definition of Hermite polynomials H,, (x), pure recurrence relations, differential
recutrence relatiolls, Rodrige's fornrula, other genemting functions, Orthogonality, Expansion
ol poly11oI1lials. more generating function.

lJnit IVi Laglrerre polynomials: The Lague[e polynomials Li (x), generating functions, pure
rccurrence relation, differential recurrer,ce relation, Rodrigue's formula.

tlnitv: Jacobi polynomials, generating functions, differential equation of Jacobi
polynomials, Orthogonal Propefties.

I-earning outcomes:
The students will be able to
r Understand the definition and properties of Bessel's function, Hermites polynomials,

their generating functions, Rodrigues Formula.
. Define and use Laguerre polynomials and Jacobi polynomials to derive some result.

llool$ Recommended
L Rainville. E. D., Special Functiorls. the Macmillan Co., New York 1971.
2. Srivastava. H. M. Gupta K. C. and Goyal, S. P:. The H- functions ofone and two
valiables with applications, Sornh Asian Publication New Delhi.
3. Saran N. Sharma S. D.and Trivedi-special Functions with application, Pragati
Prakashan- 1986.

Ref€rence Books:
l. Lebdev. N. B. , Special Functions and their applications, Prentice Hall , Englewood
Clifi's, New Jersey, USA 1995.
2. Whittaker, E. T. And Watson, G. N., A course ofModern Analysis Cambridge
University Press, lol1don, 1963
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SRI SATHYA SAI COLLEGE FOR WOMIiN, BHOPAL
( An autonomous college nfliliated to Ilarkatullah University, Bhopal)

M.Sc. Scmester wise syllabus

Ikcommcnded by Ccntral Board ofStudies, Departncnt ofHigher Education, Govt. of M.p

Session : 2023-24

Class

Seolester

Subject

Paper Title
Paper

- M.Sc.

-IV
- Mathemalics

- OpeEtions Research - II
- IV (Optional)

Max.Marksi8S
Notc: Irom each unit 2 objectivc type questions one marks each, lshort answer of s
mnrl(s(with internal choice) and I long llnswcr of l0 marks(\vith internal choice) is to be
lisked in the cxnminntion paper.

Course objective:
. To introduce to students to quantitative methods & techniques of Operations

Research for effective decision making in scenarios arising in field of trade &
commerce. econonrics and other sciences.

llnit l: 'l'ransportatiolt problents: Norlh -West Corner nlethod. Least -Cost method. Voggle.s
Appro\imation method. MODI nrelhod exceptional cases and problem ofdegeneracy.

flnit ll: Assignmenl problents. Non linear programming techlliques- Kuhn-Tucker
colldilions. NoD negative constmints.

Unit III: Nelwork analysis . constraints in nelwork. construction of network. Critical path

Method (CPM). PERT calculations, Resource Levelling by Nerwork Techniques and
advances ofnetwork (CPM/ PERT)

Unit IV: Simulation: Monte- Carlo Sinrulation, Simulation of Networks, Advantages and
limitations of Simulation.

llnit V Garre (heory: Two persons Zero- sum gantes. Maximin- Mimimax principle, games
without saddle points - mixed strategies. Oraplrical solution of 2xm, nx2 games, solution by
l.inear Programnring.

l,earning outcomes:
-[he sludents will be ab]e to

. Study Transpo(ation problem and Assignment problem and their applications.
o Find so[nion of non linear programming problem , construct network and

perlbrm critical path method and pERT calculations.
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llooks Recommcnderl:
l. Kanli Swarup, P. K. Gupta and Manmohan, Operations Research, Sultan Chand &
Sons.New Delhi.

Rc[€rence Books:

I S. D. Shanna. Operations Research.
2. F. S. Hiller and G. J. Lieberman, Industdal Engineering Series, I995.(This book comes with a CD

containillg software)
3. G. Hadley. LiDear progmmming. Narcsa publishing HoLrselgg5.
.1. (i. Iladley. Linear and Dynanric programlning. Addison- Wesley Reading Mass.
5. ll. A. l_aha. Operalions Research- An introductioD. Macmillan publishjng co. Inc. New york.
6. Pfenr KLrntar Cupta and D. S. Hira. Opemtions Research. An introduction. S. Chand & Company

l-td. Ne\t Delhi.

7. N. S. Kalnho. Malhernalical ProgranmiDg Techniques. Aftiliared East- West pvt. Lt. Madras
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SRI SATHYA SAI COLLEGE FOR WOMEN, BHOPAL
( An autonomous college afliliated to Barkatullah University , Bhopal)

M,Sc. Semester wise syllabus
Recommended by Central Bonrd ofStudies, Department ofHigher Education, Govt. of M.p

Session : 2023-24

Class - M.Sc.
Semester - IV
Subject - Marhenlatics
Paper Title - Integral Transform II
Paper - V (Optional)

Max.Marks:85

Note: From each unit 2 objective type questions one marks each, lshort answer of 5
mnrks(with internal choice) and I long answer of l0 marks(with internal choice) is to be
asked in the exami[ation paper.
Course objectives:

. To equip the students with the methods offinding Fourier transform ofdifferent
functions

. To make thenr lamiliar with the methods of solving differential equations,
partial differential equation, IVP and BVp.

Unit li Fourier Transform, Infinite Fourier Transform, Complex Fourier Transform.

Unit ll: Finite Fourier transfoml and Fourier Integral.

Unit III: Convolution theoren, PaNeval's Identity for Fourier series, parseval's Identity for
Fourier Transform.

Unit lvt Application for Fourier Transform to Boundary value problems.

Unit V: lntroduction to Hankel and Mellin Transforms, Fourier series and Boundary value
problems.

Learning outcomes:

The students will be able to

. To find Fourier translorm and Fourier integral .

. Apply Fourier ttansform to boundary vdue problems, define Hankel transform and
Mellin transforms.

Books Recommended:

l. Integlal Transforms by Goyal and Cupta.

2. Integral Transforms by I.N. Sneddon.

3. lntegml Transfoms by Gupta and Vashishtha.
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