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M.Sc.,MATHEMATICS–PROGRAMMESTRUCTURE

Sem.
Course
Code

NameoftheCourse Cr.
Hrs./
Week

Max.Marks
Int. Ext. Total

I

7MMA1C1 Core–I–Algebra–I 5 6 25 75 100
7MMA1C2 Core–II–Analysis–I 5 6 25 75 100

7MMA1C3 Core–III–DifferentialGeometry 5 6 25 75 100

7MMA1C4 Core–IV–OrdinaryDifferential
Equations

5 6 25 75 100

7MMA1E1
7MMA1E2

7MMA1E3

Elective–I:(ChooseOneoutofThree)
A)NumberTheory(or)
B)CalculusofVariationsand

SpecialFunctions(or)
C)DataStructuresand
Algorithms

TheoryandPractical

4 6 25 75 100

Total 24 30 -- -- 500

II

7MMA2C1 Core–V–Algebra–II 5 6 25 75 100
7MMA2C2 Core–VI–Analysis–II 5 6 25 75 100

7MMA2C3 Core–VII–PartialDifferential
Equations

5 6 25 75 100

7MMA2C4 Core–VIII–Mechanics 5 6 25 75 100

7MMA2E1
7MMA2E2
7MMA2E3

Elective–II:(ChooseOneoutofThree)
A)GraphTheory
B)AppliedAlgebra
C)DifferenceEquations

4 6 25 75 100

Total 24 30 -- -- 500

III

7MMA3C1 Core–IX–ComplexAnalysis 5 6 25 75 100
7MMA3C2 Core–X–Topology–I 5 6 25 75 100

7MMA3C3
Core–XI–Probabilityand
Statistics

5 6 25 75 100

7MMA3E1
7MMA3E2
7MMA3E3

Elective–III:(ChooseOneoutof
Three)

A)DiscreteMathematics(or)
B)FluidDynamics(or)
C)AutomataTheory

4 6 25 75 100

7MMA3E4
7MMA3E5
7MMA3E6

Elective–IV:(ChooseOneoutofThree)
A)FuzzyMathematics(or)
B)StochasticProcesses(or)
C)CombinatorialMathematics

4 6 25 75 100

Total 23 30 -- -- 500

IV
7MMA4C1 Core–XII–FunctionalAnalysis 5 8 25 75 100
7MMA4C2 Core–XIII–Operations

Research
5 8 25 75 100

7MMA4C3 Core–XIV–TopologyII 5 7 25 75 100
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7MMA4E1
7MMA4E2
7MMA4E3

Elective–V:(ChooseOneoutofThree)
A)AdvancedStatistics
B)StochasticDifferential
Equations
C)NumericalMethods

4 7 25 75 100

Total 19 30 -- -- 400
GrandTotal 90 120 -- -- 1900

M.Sc.MATHEMATICS

IYEAR–ISEMESTER
COURSECODE:7MMA1C1

CORECOURSE-I–ALGEBRA–I
UnitI

GroupTheory:Definitionofagroup–Someexamplesofgroups–Some
preliminaryLemmas–Subgroups–Acountingprinciple–Normalsubgroupsand
Quotientgroups– Homomorphisms– Automorphisms– Cayley’sTheorem –
PermutationGroups.

UnitII

AnothercountingPrinciple–Sylow’sTheorem–Directproducts

UnitIII

RingTheory:Definitionandexamplesofrings–somespecialclassesofRings
–Homomorphisms.

UnitIV

IdealsandQuotientRings–MoreidealsandQuotientRings–Thefieldof
quotientsofanIntegralDomain

UnitV

EnclideanRings–A ParticularEuclideanRing–PolynomialRings–
PolynomialsovertheRationalField–PolynomialRingsovercommutativeRings.

TextBook(s)

I.N.Herstein,TopicsinAlgebra(2ndEdition)WileyEasternLimited,NewDelhi,
1975.

ChapterII–2.1to2.13&ChapterIII

BooksforSupplementaryReadingandReference:

1. M.Artin,Algebra,PrenticeHallofIndia,1991.
2.JohnB.Fraleigh,AFirstCourseinAbstractAlgebra,AddisonWesley,Mass,
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1982.
3.D.S.Malik,J.N.MordesonandM.K.Sen,FundamentalsofAbstractAlgebra,

McGrawHill(InternationalEdition),NewYork,1997.
♣♣♣♣♣♣♣♣♣♣
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IYEAR–ISEMESTER
COURSECODE:7MMA1C2

CORECOURSE-II–ANALYSIS–I
UnitI

BasicTopology:MetricSpaces–Compactsets–Perfectsets–Connectedsets.

UnitII

Numericalsequencesandseries;Convergentsequences,Subsequences,Cauchy
sequences,Upper and Lower limits – Specialsequences,Series,Series of
non–negativeterms.Thenumbere–Therootandratiotests.

UnitIII

Powerseries–Summationbyparts–Absoluteconvergence–Additionand
Multiplicationofseries–Rearrangements

UnitIV

Continuity:Limitsoffunctions– Continuousfunctions,Continuity and
Compactness,ContinuityandConnectedness–Discontinuities–Monotonicfunctions
–infinitelimitsandlimitsatinfinity.

UnitV

Differentiation:Thederivativeofarealfunction–Meanvaluetheorems–the
continuityofderivatives–L’Hospital’srule–DerivativesofHigherorder–Taylor’s
theoremDifferentiationofvector–valuedfunctions.

TextBook

WalterRudin,PrinciplesofMathematicalAnalysis,IIIEdition(Relevant
portionsofchaptersII,III,IV&V),McGraw-HillBookCompany,1976.

BooksforSupplementaryReadingandReference:

1.H.L.Royden,RealAnalysis,MacmillanPubl.co.,Inc.4thedition,NewYork,
1993.

2.V.GanapathyIyer,MathematicalAnalysis,TataMcGrawHill,NewDelhi,
1970.

3.T.M.Apostal,MathematicalAnalysis,NarosaPubl.House,NewDelhi,1985.

♣♣♣♣♣♣♣♣♣♣
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IYEAR–ISEMESTER
COURSECODE:7MMA1C3

CORECOURSE-III–DIFFERENTIALGEOMETRY

UnitI

SpaceCurves–DefinitionofaspaceCurve–Arclength–tangent–normal
andbinormal–CurvatureandTorsion–ContactbetweenCurvesandSurfaces–
tangentsurface–Involutesandevolutes–Intrinsicequations–Fundamental
ExistenceTheoremforspaceCurves-Helices.

UnitII

IntrinsicPropertiesofaSurface–DefinitionofaSurface–Curvesona
Surface–Surfaceofrevolution–Helicoids–Metric–DirectionCoefficients–families
ofCurves–IsometricCorrespondence–Intrinsicproperties.

UnitIII

Geodesics–Canonicalgeodesicequations–Normalpropertyofgeodesics–
ExistenceTheorems–Geodesicparallels.

UnitIV

GeodesicCurvature–Gaurs–BonnetTheorem –GaussianCurvature–
SurfaceofConstantCurvature.

UnitV

Non-IntrinsicPropertiesofaSurface–Thesecondfundamentalform –
PrincipalCurvature–LinesofCurvature–Developable–Developableassociated
withspacecurvesandwithcurvesonsurfaces.

TextBook

T.J.Willmore,AnIntroductiontoDifferentialGeometry,OxfordUniversity
Press
(17thImpression)NewDelhi2002(IndianPrint)

ChapterI : Sections1to9
ChapterII : Sections1to9
ChapterII : Sections10to14
ChapterII : Sections15to18
ChapterIII : Sections1to6

BooksforSupplementaryReadingandReference:
1.D.Somasundaram,DifferentialGeometry,A First Course,Narosa

PublishingHouse,Chennai,2005.
2.D.J.Struik,ClassicalDifferentialGeometry,AddisonWesleyPublishing

CompanyINC,Massachusetts,1961.
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♣♣♣♣♣♣♣♣♣♣
IYEAR–ISEMESTER

COURSECODE:7MMA1C4

CORECOURSE-IV–ORDINARYDIFFERENTIALEQUATIONS
UnitI

Linear equations with constantcoefficients – Linear dependence and
Independence– aformulafortheWronskian– non-homogenousequation–
homogeneousequationofordern-initialvalueproblemsfornthorderequations–
equationswithrealconstants–non-homogeneousequationsofordern.

UnitII

Linearequationswithvariablecoefficients:Reductionoftheorderofa
homogeneousequation–non-homogeneousequation-homogeneousequationswith
analyticcoefficients–Legendreequation.

UnitIII

Linearequationswithregularsingularpoints–Eulerequations–secondorder
equationswithregularsingularpoints–anexample–secondorderequationswith
regularsingularpoints–generalcase–exceptionalcases–Besselequation–Bessel
equation(continued)–regularpointsatinfinity.

UnitIV

Existenceanduniquenessofsolutionstofirstorderequations:Equationswith
variablesseparated–exactequations–methodofsuccessiveapproximations–
Lipchitzcondition–convergenceofthesuccessiveapproximations.

UnitV

Nonlocalexistenceofsolutions-approximationstosolutionsanduniquenessof
solutions–Existenceanduniquenessofsolutionstosystemsandnthorderequations–
existenceanduniquenessofsolutionstosystem.

TextBook
EarlA.Coddington,AnIntroductiontoOrdinaryDifferentialEquations–
PrenticeHallofIndia,1987.

Unit–I Chapter-2sections2.4to2.10
Unit–II Chapter-3sections3.5to3.8
Unit–III Chapter-4sections4.1to4.4and4.6to4.9
Unit–IV Chapter-5sections5.2to5.6
Unit–V Chapter5&6sections5.7to5.8and6.6

BooksforSupplementaryReadingandReference:
1.D.Somasundaram,OrdinaryDifferentialEquations,NarosaPublishing

House,Chennai,2002.
2.M.D.Raisinghania, Advanced Differential Equations, S.Chand and

CompanyLtd,NewDelhi,2001.
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♣♣♣♣♣♣♣♣♣♣
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IYEAR–ISEMESTER
COURSECODE:7MMA1E1

ELECTIVECOURSE-I(A)–NUMBERTHEORY
UnitI

ThefundamentalTheoremofArithmetic:Introduction–divisibility–greatest
commondivisor–PrimeNumbers–TheFundamentaltheoremofarithmetic–The
seriesofreciprocalsoftheprimestheEuclideanAlgorithm–thegreatestcommon
divisorsofmorethantwonumbers.

UnitII
ArithmeticalfunctionsandDirichletMultiplication:Introduction;theMobius

function (n)– and �Ç product formulafor (n) theDirichletproductof
arithmeticalfunctionsDirichletinversesandthemobiusinversionformulathe
Mangoldtfunction (n)–Multiplicativefunctions–Multiplicativefunctions;and
Dirichletmultiplication–theinverseofaCompletelymultiplicativefunction–
Liouville’sfn (n)–thedivisionfunctions (n)–GeneralizedConvolutions–Formal
PowerSeries–theBellseriesofanarithmeticalfunctionBellseriesandDirichlet
Multiplication–Derivativesofarithmeticalfunctionstheselbergidentity.

UnitIII
AveragesofArithmeticalFunctions:Introduction Thebig on notation

Asymptoticequalityoffunctions–euler’ssummationformulasomeelementary
asymptoticformulas–theaverageorderofd(n)–theaverageorderofthedivision
functions �e (n)–theaverageorderof(n)anapplicationtothedistributionoflattice
points.Visiblefromtheorigintheaverageorder (n)andof (n)thepartialsumsof
aDirichletproduct–Applicationsto (n)and (n)Anotheridentityforthepartial
sumsofaDirichletproduct.

UnitIV
Congruences:DefinitionandBasicpropertiesofcongruencesResidueclasses

andcompleteresiduesystemslinearcongruences–reducedresiduesystemsandthe
Euler–Fermattheorem–PolynomialcongruencesmoduloLagrange’stheorem –
ApplicationsofLagrange’stheorem SimultaneouslinearcongruencestheChinese
remaindertheorem –ApplicationoftheChineseremaindertheorem –polynomial
congruenceswith primepowermodulitheprincipleofcrossclassification a
decompositionpropertyofreducedresiduesystems.

UnitV
QuadraticresiducesandtheQuadraticReciprocityLaw:Lagrange’ssymbol

anditsproperties–evaluationof(-1/p)and(2/P)–Gauss’sLemma–thequadratic
reciprocitylawapplicationsofthereciprocitylawtheJacobisymbolapplicationsto
DiophantineEquations.

TextBook
TomM.Apostal,IntroductiontoAnalyticNumbertheory,SpringerVerlag.

Chapters:I,II,III,V&IX(uptoDiophantineequations)
BooksforSupplementaryReadingandReference:

1.NivenandH.S.Zuckerman,AnIntroductiontotheTheoryofNumbers,3rd

Edition,WileyEasternLtd.,NewDelhi,1989.
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2.D.M.Burton,ElementaryNumberTheory,UniversalBookStall,NewDelhi,
2001.

♣♣♣♣♣♣♣♣♣♣
IYEAR–ISEMESTER

COURSECODE:7MMA1E2

ELECTIVECOURSE-I(B)–CALCULUSOFVARIATIONSANDSPECIAL
FUNCTIONS

UnitI

Functional–Thefundamentallemma–Euler’sequation–minimumsurfaceof
revolution–Brachistochroneproblem –Problemsongeodesics–isoperimetric
problems.

UnitII

Severaldependentvariables– Functionaldependenton Higherorder
Derivative–Functionalsdependentvariables–Variationalproblems–Parametric
form

UnitIII

Hamiltous’Principle–Lagrange’sequations–Problemsonvibrations–Direct
methodsinvariationalproblems–Euler’sfinitedifferencemethod–Ritzmethodand
Kantorovich’smethodproblems.

UnitIV

Legendrefunctions – LegendrePolynomials – Recurrenceformula –
Rodrigue’sformula–properties–Besselfunctions–Gammafunction–recurrence
formula–generatingfunction–propertiesofBesselfunctions.

UnitV

Hermite,Legendreandchebyshevfunctionsandpolynomials–Generating
functions–Properties.

TextBooks

1)L.Elsgolts,DifferentialEquations&CalculusofVariations,MirPublishers(Units
I,II&III)

2)G.F.Simmons,DifferentialEquationswithApplicationsandHistoricalNotes,
TataMcGrawHill,NewDelhi,(UnitsIV&V)

BooksforSupplementaryReadingandReference:

1)AdvancedMathematicsforEngineeringandSciencebyM.K.Venkataraman,
NationalPublishingCompanyPvt.Ltd.

2)MethodsofAppliedMathematicsbyF.B.Hildebrand,PHI.
3)AdvancedEngineeringMathematicsbyErwinKreyzig,WileyEastern.
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4)DifferentialEquationswithSpecialFunctionsbySharmaandGupta,Krishna
PrakasanMandir.

5)HigherEngineeringMathematicsbyB.S.Grewal,KannaPublishers.

♣♣♣♣♣♣♣♣♣♣
IYEAR–ISEMESTER

COURSECODE:7MMA1E3

ELECTIVECOURSE-I(C)–DATASTRUCTURESANDALGORITHMS
THEORYANDPRACTICAL

UnitI

PreliminariesinC++:FunctionsandParametersDynamicMemoryAllocation
–Classes–TestingandDebuggingProgrammingPerformances:SpaceComplexity–
TimeComplexity – AsymptoticNotation (O,, ,o)PracticalComplexity –
PerformanceMeasurements.

UnitII

DataRepresentation:LinearLists–Formulabasedrepresentation–Linked
representation–IndirectAddressing–SimulatingPointers–Applications.Arrays
Matrices:Arrays–Matrices–SpecialMatrices–SparseMatrices.StacksandQueues:
TheAbstractDataType–DerivedClassesandInheritance–Formulabased
Representation–LinkedRepresentation–Applications–Hashing.

UnitIII

BinaryandotherTrees:Trees–BinaryTrees–Propertiesofbinarytrees–
RepresentationofBinaryTrees–CommonBinarytreeoperations–BinaryTree
traversal–TheADTBinarytree–Applications–PriorityQueues:LinearLists–
Hash–LeftistTrees–Applications–SearchTrees–AVLTrees–B-Trees–
Applications–Graphs.

UnitIV

TheGreedyMethod:OptimizationProblems–GreedyMethod–Applications
DivideandConquer:TheMethod–Applications–LowerBoundsonComplexity.

UnitV

DynamicProgramming:TheMethod–Applications–Backtracking–The
Method–Applications–BranchandBound:TheMethod–Applications.

TextBook

SAHNI,Datastructures,AlgorithmsandApplicationsinC++–International
Edition1998,TataMcGrawHill.

♣♣♣♣♣♣♣♣♣♣
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DATASTRUCTURESANDALGORITHMSINC++LAB

1.StackimplementationusingArraysandLinkedList

2.QueueimplementationusingArraysandLinkedList

3.BinarySearchTree

4.SingleLinkedList,DoublyLinkedandCircularLinkedList

5.DifferentTypesofSorting(Quick,Bubble,Mergeetc)

6.StringOperations

7.NumberGeneration(PrimeNumber,Fibonacci,Armstrong,Perfect

Numbers)

8.Searching(LinearandBinary)

9.SPARSEMatrix

10.PolynomialAddition

11.TreeTraversal

12.SumofAlternateDigits

13.StudentFile(MarkProcessing)

14.MatrixMultiplication

15.EmployeeDetails

♣♣♣♣♣♣♣♣♣♣
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IYEAR–IISEMESTER
COURSECODE:7MMA2C1

CORECOURSE-V–ALGEBRA–II

UnitI

VectorSpace:Elementarybasicconcepts–LinearIndependenceandBasis.

UnitII

Dualspaces–Innerproductspaces.

UnitIII

Field:Extensionfields–Rootsofpolynomials–Moreaboutroots.

UnitIV

TheElementsofGaloistheory.

UnitV

Linear Transformations: The Algebra of linear transformations –
Characteristicroots–Matrices–CanonicalformsTriangularForm–Hermitian,
Unitary,andNormaltransformations.

TextBook

I.N.Herstein,TopicsinAlgebra(2ndedition)JohnWileyandSons,NewYork.

ChapterIV : (Sections4.1to4.4)
ChapterV : (Sections5.1,5.3,5.5,5.6)
ChapterVI : (Sections6.1,6.2,6.3,6.4,and6.10)

BooksforSupplementaryReadingandReference:

1.P.B.Bhattacharya,S.K.JainandS.R.Nagpaul,BasicAbstractAlgebra(2nd

edition)CambridgeUniversityPress,1997(IndianEdition)
2.S.Lang,Algebra3rdedition,Addison-Wesley,Mass,1993.
3.N.Jacobson,BasicAlgebra,Vol.I&IIW.H.Freeman,alsoPublishedby

HindustanPublishingCompany,NewDelhi,1980.

♣♣♣♣♣♣♣♣♣♣
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IYEAR–IISEMESTER
COURSECODE:7MMA2C2

CORECOURSE-VI–ANALYSIS–II

UnitI

Riemann-Stieltjes Integral:Definition and ExistenceoftheIntegral–
PropertiesoftheIntegral,IntegrationandDifferentiation,Integrationofvector–
valuedfunctions–Rectifiablecurves.

UnitII

SequencesandSeriesoffunctions:Discussionofmainproblem,Uniform
convergence–continuity-IntegrationandDifferentiation,Equicontinuousfamiliesof
functions–theStoneWeierstrasstheorem.

UnitIII

Some specialfunctions:Powerseries,theExponential,Logarithmicand
Trigonometricfunctions–theAlgebraiccompletenessoftheComplexfield–Fourier
Series–TheGammafunction.

UnitIV

Lebesguemeasure:Algebraofsets–Measurablespace–Lebesgueouter
measure–LebesguemeasureandLebesguemeasurablesets–non-measurablesets–
Lebesguemeasurablefunctions–Littlewood’sthreeprinciples.

UnitV

LebesgueIntegral:Riemannintegral–LebesgueIntegralofaboundedfunction
overasetoffinitemeasure–LebesgueIntegralofnonnegativemeasurablefunction–
generalLebesgueintegral–Convergencetheoremsonmeasurablefunctions.

TextBook(s)

1.WalterRudin,PrinciplesofMathematicsAnalysis(3rdedition),McGrawHill
1976.(ForAnalysispartChaptersVI,VIIandVIII)

2.H.L.Royden,RealAnalysis(3rdedition)MacmillanPublishingCompany,New
York,1988.(ForMeasureTheorychaptersIIIandIV)

BooksforSupplementaryReadingandReference:

1. G.DeBarra,MeasureTheoryandIntegration,WileyEastenLtd.,NewDelhi,
1987.

2.MalikS.C.andSavitaArora,MathematicalAnalysis,WileyEasternLimited,
NewDelhi,1991.

♣♣♣♣♣♣♣♣♣♣
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IYEAR–IISEMESTER
COURSECODE:7MMA2C3

CORECOURSE-VII–PARTIALDIFFERENTIALEQUATIONS
UnitI

Ordinarydifferentialequationsinmorethantwovariables:Surfacesand
curvesinthreedimensions-simultaneousdifferentialequationsofthefirstorderand
thefirstdegreeinthreevariables-methodsofsolutionofdx/P=dy/Q=dz/Rorthogonal
trajectoriesofasystem ofcurvesonasurface-pfaffiandifferentialformsand
equations–solutionofPfaffiandifferentialequationsthethreevariables.

UnitII
Partialdifferentialequationsofthefirstorder:Partialdifferentialequations–

originsoffirstorderpartialdifferentialequations–Cauchy’sproblemforfirstorder
equations–linearequationsofthefirstorder-integralsurfacespassingthrougha
givencurve-surfacesorthogonaltoagivensystem ofsurfaces-nonlinearpartial
differentialequationsofthefirstorder-Cauchy’smethodofcharacteristics.

UnitIII
Compatiblesystemsoffirstorderequations–Charpitsmethod-specialtypesof

firstorderequations–solutionssatisfyinggivenconditions–Jacobi’smethod.

UnitIV
Partialdifferentialequationsofthesecondorder:Originofsecondorder

equations–linearpartialdifferentialequationswithconstantcoefficients.Equations
withvariablecoefficients–separationofvariables–methodofintegraltransforms
(exerciseproblemsareexcluded)

UnitV
Laplace’sequation:ElementarysolutionsofLaplace’sequation–boundary

valueproblems–TheWaveequation–Elementarysolutionsoftheonedimensional
waveequation–TheDiffusionequation:Elementarysolutionsofthediffusion
equation–separationofvariables.

TextBook(s)
1. I.N.Sneddon,ElementsofPartialDifferentialEquations,McGrawHillBook

Company,1986.
UnitI: Chapter1:Sections1.1to1.6
UnitII : Chapter2:Sections2.1to2.8
UnitIII: Chapter2:Sections2.9to2.13
UnitIV: Chapter3:Sections3.1,3.4,3.5,3.9and3.10
UnitV: Chapter4,5&6:Sections4.2,4.4,5.2,6.3and6.4

BooksforSupplementaryReadingandReference:
1.M.D.Raisinghania,Advanced DifferentialEquations,S.Chand&Company

Ltd.,NewDelhi,2001.
2.K.SankaraRao,IntroductiontoPartialDifferentialEquations,SecondEdition,

Prentice–HallofIndia,NewDelhi,2006.
3.J.N.SharmaandK.Singh,PartialDifferentialEquationsforEngineersand

Scientists,NarosaPublishingHouse,Chennai,2001.
♣♣♣♣♣♣♣♣♣♣
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IYEAR–IISEMESTER
COURSECODE:7MMA2C4

CORECOURSE-VIII–MECHANICS

UnitI

Themechanicalsystem–generalizedcoordinates–constraints–virtualwork
–energyandmomentum.

UnitII

DerivationofLagrange’sequations–examples–integralsofmotion.

UnitIII

Hamilton’sprinciple–Hamilton’sequations–othervariationsprinciple.

UnitIV

Hamiltonprinciplefunction–Hamilton–Jacobiequations–separability.

UnitV

Differentialformsandgenerationfunctions– specialtransformations–
LagrangeandPoissonbrackets.

TextBook(s)
1.D.Greenwood,ClassicalDynamics,PrenticeHallofIndia,NewDelhi,1985.

UnitI: Chapters1sections1.1to1.5
UnitII : Chapters2sections2.1to2.3
UnitIII: Chapters4sections4.1to4.3
UnitIV: Chapters5sections5.1to5.3
UnitV: Chapters6sections6.1to6.3

BooksforSupplementaryReadingandReference:

1.H.Goldstein,ClassicalMechanics,2ndedition,NarosaPublishingHouse,New
Delhi.

2.N.C.RaneandP.S.CJoag,ClassicalMechanics,TataMcGrawHill,NewDelhi,
1991.

3.J.L.SyngeandB.A.Griffth,PrinciplesofMechanics,McGrawHillBookCo.,
NewYork,1970.

♣♣♣♣♣♣♣♣♣♣
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IYEAR–IISEMESTER
COURSECODE:7MMA2E1

ELECTIVECOURSE-II(A)–GRAPHTHEORY

UnitI

Graphs–Subgraphs–Trees.

UnitII

Connectivity–EulerToursandHamiltoniancycles.

UnitIII

Matchings–Edgecolouring.

UnitIV

Independentsetsandcliques–vertexcolourings.

UnitV

Planargraphs.

TextBook

J.A.BondyandV.S.R.Murty,GraphTheoryandapplications,Macmillan,
London,1976.

ChapterI : (Sections1.1,1.2,1.3,1.4,1.5,1.6,1.7)
ChapterII : (Sections2.1,2.2,2.3,2.4)
ChapterIII : (Sections3.1,3.2)
ChapterIV : (Sections4.1,4.2)
ChapterV : (Sections5.1,5.2)
ChapterVI : (Sections6.1,6.2)
ChapterVII: (Sections7.1,7.2)
ChapterVIII: (Sections8.1,8.2)
ChapterIX : (Sections9.1,9.2,9.3,9.4&9.6)

BooksforSupplementaryReadingandReference:

1.S.A.Choudum,AFirstCourseinGraphTheory,Macmillan,IndiaLtd.,1987.
2.R.BalakrishnanandK.Renganathan,ATextBookofGraphTheory,

SpringerVerlag,NewYork,1999.

♣♣♣♣♣♣♣♣♣♣
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IYEAR–IISEMESTER
COURSECODE:7MMA2E2

ELECTIVECOURSE-II(B)–APPLIEDALGEBRA

UnitI

FiniteStateMachines:Introduction–BinaryDevicesandStates–Finitestate
Machines– Coveringandequivalence– EquivalentStates– A minimization
procedures–Turingmachines–Incompletelyspecifiedmachines–Relationsbetween
states–aminimizationprocedure.

UnitII

ProgrammingLanguages:Introduction–Arithmeticexpressions–Identifies:
assignmentstatements–Arrays–FORstatements–BlockstructuresinALGOL–The
ALGOL grammer– Evaluating arithmetic statements – compiling arithmetic
expressions.

UnitIII

BooleanAlgebras:Introduction–Order–Booleanpolynomials–Block
diagramsforgatingnetworks–connectionswithlogic–logicalcapabilitiesofALGOL
–BooleanApplications–Booleansubalgebras–Disjunctivenormalform–Direct
Products;morphisms.

UnitIV

Optimization and computer Design: Introduction – optimization –
Computerizingoptimization–Logicdesign–NANDgatesandNORgates–The
minimizationproblem–procedureforderivingprimeimplicants–consensustaking–
Flip–Flops–Sequentialmachinedesign.

UnitV

BinaryGroupCodes:Introduction–EncodingandDecoding–Blockcodes
Matrixencodingtechniques–Groupcodes–Decodingtables–Hammingcodes.

TextBook

ModernAppliedAlgebrabyGarretBirkhoffandThomasC.Bartee,McGraw
HillInternationalStudentEdition.

Chapters : III,IV,V,VI&VIII

♣♣♣♣♣♣♣♣♣♣
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IYEAR–IISEMESTER
COURSECODE:7MMA2E3

ELECTIVECOURSE-II(C)–DIFFERENCEEQUATIONS

UnitI

Differencecalculus–DifferenceOperator–SummationGeneratingfunction
andApproximateSummation.

UnitII

LinearDifferenceEquations–Firstorderequations–Generalresultsforlinear
equations–SolvingLinearEquations.

UnitIII

Equationswithvariablecoefficients–TheZ-Transform.

UnitIV

StabilityTheory–InitialValueProblemsforlinearSystems–Stabilityof
linearsystems.

UnitV

AsymptoticMethods–Introduction–Asymptoticanalysisofsums–linear
equations.

TextBook

W.G.KelleyandA.C.Peterson,DifferenceEquations,2nd edition,Academic
Press,
NewYork,1991.

Chapter2:Sections2.1-2.3
Chapter3:Sections3.1,3.3,3.5and3.7
Chapter4:Sections4.1and4.2
Chapter5:Sections5.1to5.3

BooksforSupplementaryReadingandReference:

1.S.N.Elaydi,AnIntroductiontoDifferenceEquations,SpringerVerlag,New
York,1995.

2.R.P.Agarwal,DifferenceEquationsandInequalities,MarcelDekkar,New
York,1992.

♣♣♣♣♣♣♣♣♣♣
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IIYEAR–IIISEMESTER
COURSECODE:7MMA3C1

CORECOURSE-IX–COMPLEXANALYSIS

UnitI

Conceptofanalyticfunction – Elementary theory ofpowerseries–
Conformability–Lineartransformations.

UnitII

Complexintegration–Cauchyintegralformula.

UnitIII

Localpropertiesofanalyticfunctions.

UnitIV

Calculusofresidues.

UnitV

Powerseriesexpansions–canonicalproducts–Jensen’sformula.

TextBook

LarsV.Ahlfors,ComplexAnalysis,3rdedition,McGrawHillInternationalBook
Company,1979.

ChapterII : (Sections1,2)
ChapterIII : (Sections2,3)
ChapterIV : (Sections1,2,3,&5)
ChapterV : (Sections1.1,1.2,1.3,2.1,2.2,2.3,3.3).

BooksforSupplementaryReadingandReference:

1.S.Ponnusamy,FoundationsofComplexAnalysis,NarosaPublication
House,
NewDelhi,2004.

2.JohnB.Conway,FunctionsofOneComplexVariable,2ndedition,Springer-
Verlag,InternationalStudentEdition,NarosaPublishingCompany.

♣♣♣♣♣♣♣♣♣♣
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IIYEAR–IIISEMESTER
COURSECODE:7MMA3C2

CORECOURSE-X–TOPOLOGY–I

UnitI

TopologicalSpaces–Basisofatopology–theordertopology–theproduct
topologyonXxY–thesubspacetopology–closedsetsandlimitpoints.

UnitII

Continuousfunctions–theproducttopology–themetrictopology–the
quotienttopology.

UnitIII

Connectedspaces–connectedsetsintherealline–componentsandpath
components–localconnectedness.

UnitIV

Compactspaces–compactsetsintherealline–limitpointcompactness.

UnitV

Thecountabilityaxioms–theseparationaxioms–theUrysohn’slemma–the
Uryshon’smetrizationtheorem.

TextBook

JamesR.Munkres,Topologyafirstcourse,PrenticeHallofIndiaPvt.Ltd.,New
Delhi(1987)

ChapterII : (Sections2.1to2.10)
ChapterIII : (Sections3.1to3.4)
ChapterIV : (Sections3.5to3.7)
ChapterV : (Sections4.1to4.4)

BooksforSupplementaryReadingandReference:

1.JamesDugundji,Topology,PrenticeHallofIndia,NewDelhi,1975.
2.GeorgeF.Simmons,Introduction toTopology and Modern Analysis,

McGrawHillBookCo.,1963.

♣♣♣♣♣♣♣♣♣♣
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IIYEAR–IIISEMESTER
COURSECODE:7MMA3C3

CORECOURSE-XI–PROBABILITYANDSTATISTICS

UnitI

ProbabilityandDistribution:Introduction–Settheory–Theprobabilityset
function–Conditionalprobabilityandindependence–Random variablesofthe
discretetype– Random variablesofthecontinuoustype– propertiesofthe
distributionfunction–expectationofrandomvariable–somespecialexpectations–
Chebyshev’sInequality.

UnitII

Multivariate Distributions:Distributions oftwo random variables –
ConditionalDistributionsandExpectations–thecorrelationcoefficient–Independent
randomvariables–extensiontoseveralRandomvariables.

UnitIII

SomespecialDistributions:TheBinomialandRelatedDistributions–The
PoissonDistribution–TheGammaandChi-squareDistributions–TheNormal
Distribution–TheBivariateNormalDistribution.

UnitIV

Distributions offunctions ofRandom variables:Sampling Theory –
Transformationsofvariablesofthediscretetype–Transformationsofvariablesofthe
continuoustype–theBeta,tandFdistributions–Extensionsofthechange–of–
variable Technique–Distributionsoforderstatistics–TheMomentgenerating–
Function,Techniques–ThedistributionsofXandns2/2–Expectationsoffunctions
ofRandomvariables

UnitV

Limiting Distributions:Convergencein distribution – convergencein
probability–LimitingMomentGeneratingFunctions–TheCentralLimitTheorem–
SometheoremsonLimitingDistributions.

TextBook:

1.IntroductiontoMathematicalStatistics,(Fifthedition)byRobertV.Hoggand
AllenT.CraigPearsonEducationAsia.

ChaptersI,II,III,IV(Omit4.10)&V.
BooksforSupplementaryReadingandReference:

1.M.Fisz,Probability,TheoryandMathematicalStatistics,JohnWileyandSons,
NewYork.1963.

2.V.K.Rohatgi,AnIntroductiontoProbabilityTheoryandMathematical
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Statistics,WileyEasternLtd.,NewDelhi,1988(3rdPrint)
♣♣♣♣♣♣♣♣♣♣
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IIYEAR–IIISEMESTER
COURSECODE:7MMA3E1

ELECTIVECOURSE-III(A)–DISCRETEMATHEMATICS

UnitI

AlgebraicSystems:BinaryOperation–AlgebraicSystems–Semigroupsand
Monoids–HomorphismandIsomophismofSemigroupsandMonoids–Propertiesof
Homomorphism–SubsemigroupsandSubmonoids.

UnitII

MathematicalInduction–TechniquesofProof–MathematicalInduction–
RecurrenceRelationsandGeneratingFunctions–Recurrence–anintroduction–
PolynomialsandtheirEvaluationsRecurrenceRelations–SolutionofFiniteorder
Homogeneous(Linear)Relations.

UnitIII

SolutionofNon-homogeneousRelations–GenerationsFunctions–Some
CommonRecurrenceRelations–PrimitiveRecursiveFunctions–Recursiveand
PartialRecursiveFnctions.

UnitIV

Lattices–Lattices–SomePropertiesofLattices–NewLattices–Modularand
DistributiveLattices.

UnitV

BooleanAlgebra–BooleanAlgebras–BooleanPolynomials–KarnaughMap
–SwitchingCircuits

TextBook:

1. Dr.M.K.Venkataraman,Dr.N.SridharanandDr.N.ChandraSekaran,
TheNationalPublishingCompany,Chennai.

ChapterIV;ChapterV-Sections1to9
ChapterVII-Sections7.1to7.6;ChapterX

BooksforSupplementaryReadingandReference:

1.RudolfLidlandGunterPilz,AppliedAbstractAlgebra,2ndIndianReprint
2006,SpringerVerlag,NewYork.

2.KennethH.Rosen,DiscreteMathematicsanditsApplications,Fourth
edition,McGrawHillPublications.

3.A.Gill,AppliedAlgebraforComputerScience,PrenticeHallInc.,New
Jersey.

♣♣♣♣♣♣♣♣♣♣
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IIYEAR–IIISEMESTER
COURSECODE:7MMA3E2

ELECTIVECOURSE-III(B)–FLUIDDYNAMICS

UnitI Kinematicsoffluidsinmotion

RealfluidsandIdealfluids-Velocityofafluidatapoint-Streamlinesand
pathlines-SteadyandUnsteadyflows–TheVelocityPotential-TheVorticity
Vector-LocalandParticleRatesofChange–TheequationofContinuity-Worked
Examples-AccelerationofaFluid.

UnitII EquationsofMotionofaFluid

Pressureatapointinafluidatrest-Pressureatapointinamovingfluid-
Euler’sequationsofMotion-Bernoulli’sequation-WorkedExamples-Discussionof
thecaseofsteadymotionunderConservativeBodyForces-Someflowsinvolving
axialsymmetry.

UnitIII SomeThree-DimensionalFlows

Introduction-Sources,SinksandDoubletsImagesinrigidinfiniteplane-
Imagesinsolidspheres-Axissymmetricflows-Stoke’sStreamFunction.

UnitIV SomeTwo-DimensionalFlows

TheStreamFunction-TheComplexVelocityPotentialforTwo-Dimensional
Irrotational,IncompressibleFlow-ComplexVelocity-PotentialsforStandardTwo-
DimensionalFlows-SomeWorked-Examples-TwoDimensionalImageSystems-
TheMilne-Thomson-CircleTheorem.

UnitV ViscousFluid

Stresscomponentsinarealfluid-RelationbetweenCartesian-Componentsof
Stress-Translationalmotionoffluidelement–TheCoefficientofViscosityand
Laminarflow -TheNavier-Stokesequationofaviscousfluid-Somesolvable
problemsinviscousflow-Steadymotionbetweenparallelplanesonly.

TextBook
1.FrankChorlton,TextbookofFluidDynamics,CBSPublishers&

Distributors,2004.
Chapter2:Sections2.-2.9
Chapter3:Sections3.1,3.2,3.4-3.7,3.9
Chapter4:Sections4.1-4.5
Chapter5:Sections5.3-5.8
Chapter8:Sections8.1-8.3,8.8,8.9,8.10.1

BooksforSupplementaryReadingandReference:

1.E.Karuse,FluidMechanicswithProblemsandSolutions,Springer,2005.
2.R.W.FoxandA.T.McDonald,IntroductiontoFluidMechanics,Wiley,1985.
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IIYEAR–IIISEMESTER
COURSECODE:7MMA3E3

ELECTIVECOURSE-III(C)–AUTOMATATHEORY

UnitI

Definitionofautomata–transitionsystem–acceptabilityofastringbyfinite
automation–Non–deterministicfinitestatemachines–theequivalenceofDFAand
NDFA.

UnitII

Formallanguages–Chomskyclassificationoflanguages–Languagesand
theirrelations.

UnitIII

RecursiveandRecursivelyEnumerablesets–Operationonlanguages–
LanguagesandAutomata.

UnitIV

Regularexpressions–finiteAutomataandregularexpansions–Pumping
Lemmaforregularsub–closurepropertiesofregularsets.

UnitV

Context–Freelanguages–simplicationofcontextfreeGrammar–Normal
formsforcontextfreelanguages.

TextBook

K.L.P.Mishra and N.Chandrasekaran,Theory ofComputer Science,
(Automata,LanguagesandComputation)IIIEdition,PrenticeHallofIndia(2007).

ChapterIII : (Sections3.1to3.7)
ChapterIV : (Sections4.1to4.6)
ChapterV : (Sections5.1to5.5)
ChapterVI : (Sections6.1to6.4)

BooksforSupplementaryReadingandReference:

1.JohnE.Hopcroft,RajeevMotwanl,JeffreyD.Ullmon,Introductionto
AutomataTheory,LangaugesandComputation,3rd edition,Pearson
AddisonWesley.

2.HarryR.LewisandChristosH.Papadimitriou,ElementsoftheTheoryof
Computation,2ndedition,PrenticeHall,1997.

♣♣♣♣♣♣♣♣♣♣
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IIYEAR–IIISEMESTER
COURSECODE:7MMA3E4

ELECTIVECOURSE-IV-(A)–FUZZYMATHEMATICS

UnitI

Crispsetsandfuzzysets.

UnitII

Operationonfuzzysets.

UnitIII

Fuzzyrelations.

UnitIV

Fuzzymeasures.

UnitV

UncertaintyandInformation.

TextBooks

1.J.KlirandTinaAFolger,FizzySets,UncertaintyandInformation,Prentice
HallofIndiaPrivateLtd.,NewDelhi,2006

Chapters:I,II,III,IVandVuptosection5.5.

BooksforSupplementaryReadingandReference:

1.V.Novak,FuzzySetsandTheirApplications,AdomHilger,Bristol,1969.
2.A.Kaufman,IntroductiontotheTheoryofFuzzySubsets,AcademicPress,

1975.
3.H.J.Zimmermann,FuzzySetTheoryanditsApplications,AlliedPublishers,

Chennai,1996.
♣♣♣♣♣♣♣♣♣♣
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IIYEAR–IIISEMESTER
COURSECODE:7MMA3E5

ELECTIVECOURSEIV(B)–STOCHASTICPROCESSES

UnitI

StochasticProcesses:Basicconcepts–Markovchains.

UnitII

Definition,TransitionMatrix,orderofMarkovchain,HigherTransition
probabilities– classificationsofstatesand chains,DeterminationsofHigher
transitionprobabilities.

UnitIII

StabilityofaMarkovchain,LimitingbehaviourMarkovprocessandrelated
distributions.

UnitIV

GeneralizationsofPoissonprocess.Birthanddeathprocess,Markovprocesses.

UnitV

Renewalprocesses:RenewalEquations,RenewalTheorems,delayedand
equilibriumrenewalprocesses,residualandexcesslifetimes.

TextBook

J.Medhi,StochasticProcesses,2ndedition,WileyEastern,June1987

ChapterII : Full
ChapterIII : (Sections3.1,3.2,3.3,3.4,3.5)
ChapterIV : (Sections4.1,4.2,4.3,4.4,4.5)
ChapterVI : (Sections6.1,6.2,6.3,6.4,6.5)

BooksforSupplementaryReadingandReference:

1.S.K.SrinivasanandA.Vijayakumar,StochasticProcesses,Narosa,2003.
2.E.Cinlar,IntroductiontoStochasticProcesses,PrenticeHallofIndia,1975.

♣♣♣♣♣♣♣♣♣♣
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IIYEAR–IIISEMESTER
COURSECODE:7MMA3E6

ELECTIVECOURSE-IV(C)–COMBINATORIALMATHEMATICS

UnitI

Generatingfunction.

UnitII

Recurrencerelation.

UnitIII

Theprincipleofinclusionandexclusion.

UnitIV

Polyatheoryofcounting.

UnitV

BlockDesigns.

TextBook

CL.Liu,IntroductiontoCombinatorialMathematics,TataMcGrawHill.

Chapters : IIIII,IV,V&XIV.

BooksforSupplementaryReadingandReference:

1.R.P.Stanley,EnumerativeCombinatorics,VolumeI,CambridgeStudiesin
AdvancedMathematics,Volume49,CambridgeUniversityPress,1997.

2.P.J.Cameron,Combinatorics:Topics,Techniques,Algorithms,Cambridge
UniversityPress,Cambridge,1998.

♣♣♣♣♣♣♣♣♣♣
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IIYEAR–IVSEMESTER
COURSECODE:7MMA4C1

CORECOURSE-XII–FUNCTIONALANALYSIS

UnitI

Normedspaces,continuityoflinearMaps.

UnitII

Hahn–Banachtheorems,Banachlimits,Banachspaces.

UnitIII

UniformboundednessPrinciple–Closedgraphandopenmappingtheorems

UnitIV

DualsandTransposes,DualsofLp([a,b])andC([a,b])(excludingmoment
sequences)

UnitV

Innerproductspaces,orthonormalsets,projectionandReiszRepresentation
theorems.

TextBook

FunctionalAnalysisbyB.VLimaye,SecondEdition,NewAgeInternational
Pvt.Ltd.,Publishers.

ChapterII : (Section5,6,7,8)
ChapterIII : Section9(Subsections9.1,9.2,&9.3only)

&Sections10
ChapterIV : (Sections13,14)

(excludingMomentSequencesSubsections14.6
&14.7)

ChapterVI : (Sections21,22,and24.1,24.2,24.3&24.4)

BooksforSupplementaryReadingandReference:

1.G.F.Simmons,Introduction to Topology and Modern Analysis,Tata
McGrawHillPublishingCompany,NewDelhi,2004.

2.H.C.GoffmanandG.Fedrick,FirstCourseinFunctionalAnalysis,Prentice
HallofIndia,NewDelhi,1987.

3.Walter Rudin,FunctionalAnalysis,Tata McGraw HillPublishing
Company,NewDelhi,1973.

♣♣♣♣♣♣♣♣♣♣
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IIYEAR–IVSEMESTER
COURSECODE:7MMA4C2

CORECOURSEXIII–OPERATIONSRESEARCH

UnitI

NetworkModels:Scopeanddefinitionofnetworkmodels–Minimalspanning
treealgorithm–Shortest–RouteProblem:Examplesoftheshortestrouteapplications,
Shortestroutealgorithms,linearprogrammingformulationoftheshortestroute
problem–maximalflowmodel–Enumerationofcuts,maximalflowalgorithm,linear
programmingformulationofmaximalflow mode–CPM andPERT:Network
representation,CPM Computations,construction ofthetimeschedule,Linear
programmingformulationofCPM,PERTcalculations.

UnitII

DeterministicinventoryModels:GeneralinventoryModel–roleofdemandin
thedevelopmentofinventorymodels–staticEconomic–Order–Quantitymodels–
ClassicEOQmodel,EOQwithpricebreaks,MultiitemEOQwithstoragelimitation–
DynamicEOQmodels:NosetupModel,SetupModel.

UnitIII

Queingsystems:Elementsofaqueuingmodel–Roleofexponentialdistribution
–PurebirthandDeathModels(relationshipbetweentheExponentialandPoisson
distributions)PurebirthModel,Puredeathmodel.

UnitIV

GeneralizedpoissonqueuingmodelSpecializedpoissonQueues:SteadyState
measuresofperformance,SingleServerModels,multipleservermodels,Machine
ServicingModel(M/M/R):(GD/K/K),R>K–(M/G/1):(GD//)–Pollaczek–
Khintchine(P-K)formula–otherqueuingModels,QueuingDecisionModels.

UnitV

NonLinearProgrammingAlgorithms:Unconstrainedalgorithms:Direct
searchMethod,GradientMethod–ConstrainedAlgorithmsseparableprogramming.

TextBook
HamdyA.Taha,OperationsResearch,AnIntroduction(8thedition),Prentice–

HallofIndiaPvt.Ltd.,NewDelhi.
Chapters:VI,XI,XVandXIX(upto19.2.1)

BooksforSupplementaryReadingandReference:

1.J.K.Sharma,OperationsResearch,TheoryandApplications,3rdedition,
MacmillanIndiaLtd,2007.

2.F.S.HillierandG.J.Lieberman,IntroductiontoOperationsResearch(8th

edition)TataMcGrawHillPublishingCompany,NewDelhi,2006.
♣♣♣♣♣♣♣♣♣♣
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IIYEAR–IVSEMESTER
COURSECODE:7MMA4C3

CORECOURSE-XIV–TOPOLOGY–II

UnitI

Connectednessand Compactness:LocalCompactness– TheTychonoff
Theorem:TheTychonofftheorem.

UnitII

CompletelyRegularSpaces,TheStone–CechCompactification.

UnitIII

MetrizationtheoremsandParacompactness:LocalFiniteness,TheNagata–
SmirnovMetrizationTheorem (Sufficiency)–TheNagata–SmirnovTheorem
(necessity).

UnitIV

CompleteMetricSpacesandFunctionSpaces:Completemetricspaces–A
Space–FillingCurve–CompactnessinMetricspaces–Pointwiseandcompact
convergence.

UnitV

TheCompact–OpenTopology–Ascoli’stheorem–BaireSpaces–ANowhere
differentiablefunctions.

TextBook

JamesRMunkres,Topology,AFirstCourse,PrenticeHallofIndia,NewDelhi
(1984)

ChapterIII : (Section3.8)
ChapterV : (Sections5.1,5.2,5.3)
ChapterVI : (Sections6.1,6.2,6.3)
ChapterVII: (Sections7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8)

BooksforSupplementaryReadingandReference:

1.JL.Kelley,GeneralTopology,VanNostrnad,ReinholdCo.,NewYork.
2.K.D.Joshi,IntroductiontoGeneralTopology,WileyEasternLtd.,1983.

♣♣♣♣♣♣♣♣♣♣
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IIYEAR–IVSEMESTER
COURSECODE:7MMA4E1

ELECTIVECOURSE-V(A)–ADVANCEDSTATISTICS

UnitI

IntroductiontostatisticalInference:Pointestimation–confidenceintervalsfor
means–confidenceintervalsfordifferencesofmeans–testofstatisticalhypothesis–
Additionalcommentsaboutstatisticaltests–Chi-Squaretests.

UnitII

SufficientStatistics:MeasuresofQualityofEstimators–asufficientstatisticfor
aparameter–propertiesofasufficientstatistic–completinessanduniquenessthe
exponentialclassofprobabilitydensity–functionsofaparameter.

UnitIII

Moreaboutestimation:BayesianEstimation–FisherInformationandtheRao
–CramerinequalityLimitingDistributionsofMaximumLikelihoodestimators.

UnitIV

Theoryofstatisticaltests:CertainBesttests–Uniformlymostpowerfultests–
LikelihoodRatioTests–thesequentialprobabilityRatioTest.

UnitV

InferencesaboutNormalModels:ThedistributionsofcertainQuadraticforms
–Atestoftheequalityofseveralmeans–Noncentral2andnoncentralF–multiple
comparisons–Theanalysisofvariance–A regressionproblem –A testof
independence.

TextBook

RobertV.HoggandAllenT.Craig,IntroductiontoMathematicalStatistics
(FifthEdition)byPearsonEducation,Asia.

Chapter : VI
Chapter : VII(Omit7.7,7.8and7.9)
Chapter : VIII(Omit8.4)
Chapter : IX(Omit9.5)
Chapter : X(Omit10.8and10.9)

BooksforSupplementaryReadingandReference:

1.V.K.Rohatgi,AnIntroductiontoProbabilityTheoryandMathematical
Statistics,WileyEasternLtd.,NewDelhi,1998(3rdPrint)

2.M.Fisz,ProbabilityTheoryandMathematicalStatistics,JohnWileyand
Sons,NewYork,1963.
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♣♣♣♣♣♣♣♣♣♣
IIYEAR–IVSEMESTER
COURSECODE:7MMA4E2

ELECTIVECOURSE–V-(B)–STOCHASTICDIFFERENTIALEQUATIONS

UnitI

Probabilityspaces– Random variableandstochasticProcesses– An
ImportantExample–Brownianmotion–ConstructionoftheItoIntegral–Some
propertiesoftheItoIntegral–ExtenstionsoftheItoIntegral.

UnitII

The1–DimensionalItoFormula–TheMulti–DimensionalItoFormula–
TheMartingaleRepresentationTheorem.

UnitIII

StochasticDifferentialEquations–ExamplesandSomeSolutionMethods–An
ExistenceandUniquenessResult–WeakandStrongSolutions.

UnitIV

TheFilteringProblem–Introduction–The1–DimensionalLinearFiltering
Problem–TheMultidimensionalLinearFilteringProblem.

UnitV

Diffusions–Basicproperties–TheMarkovProperty–TheStrongMorkov
Property–TheGeneratorofanItoDiffusion–TheDynkinFormula–The
characteristicoperator.

TextBook
B.Oksendal,Stochastic DifferentialEquations :An Introduction with

Applications,SixthEdition,Springer–Verlag,Heidelberg,2003.

Chapter2:Sections2.1,2.2
Chapter3:Sections3.1-3.3
Chapter4:Sections4.1-4.3
Chapter5:Sections5.1-5.3
Chapter6:Sections6.1-6.3
Chapter7:Sections7.1-7.5

BooksforSupplementaryReadingandReference:
1.AvnerFriedman,StochasticDifferentialEquationsandApplications,Dover

Publications,2006.
2.LudwigArnold,StochasticDifferentialEquations,TheoryandApplications,

DoverPublications,2011.
♣♣♣♣♣♣♣♣♣♣
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IIYEAR–IVSEMESTER
COURSECODE:7MMA4E3

ELECTIVECOURSE-V(C)–NUMERICALMETHODS

UnitI

Transcendentalandpolynomialequations:Rateofconvergenceofiterative
methods–Methodsforfindingcomplexroots–Polynomialequations–Birge–Vieta
method,Bairstow’smethod,Graeffe’srootsquaringmethod.

UnitII

System ofLinearAlgebraicequationsandEigenValueProblems:Error
Analysisofdirectanditerationmethods–Findingeigenvaluesandeigenvectors–
JacobiandPowermethods.

UnitIII

InterpolationandApproximation:HermiteInterpolations–Piecewiseand
SplineInterpolation–BivariateInterpolation–Approximation–Leastsquare
approximationandbestapproximations.

UnitIV

DifferentiationandIntegration:NumericalDifferentiation–Optimumchoiceof
Step–length–Extrapolationmethods–PartialDifferentiation–Methodsbasedon
undeterminedcoefficient–Gaussmethods.

UnitV

Ordinarydifferentialequations:Localtruncationerror–Euler,Backward
Euler,Midpoint,Taylor’sMethodandsecondorderRunge–Kuttamethod–Stability
analysis.

TextBook
M.K.Jain,S.R.K.IyengarandR.K.Jain,NumericalMethodsforScientificand

EngineeringComputation,IIIEdn.WileyEasternLtd.,993.

UnitI-Chapter2,2.5to2.8
UnitII-Chapter3,3.3,3.4,3.5
UnitIII-Chapter4,4.5to4.9
UnitIV-Chapter5,5.2,5.3,5.4,5.5,5.8
UnitV-Chapter6,6.2,6.3,6.6

BooksforSupplementaryReadingandReference:
1.KendallE.Atkinson,AnIntroductiontoNumericalAnalysis,IIEdn.,John

Wiley&Sons,1983.
2.M.K.Jain,NumericalSolutionofDifferentialEquations,IIEdn.,NewAge

InternationalPvtLtd.,1983.
3.Samuel,D.Conte,Carl.DeBoor,ElementaryNumericalAnalysis,McGraw

HillInternationalEdn.,1983.



325 M.Sc.,Mathematics

♣♣♣♣♣♣♣♣♣♣


