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NORTH MAHARASHTRA UNIVERSITY, JALGAON
INFORMATION OF NEW SYLLABUS INI.
M.8C. (COMPUTATTONAYL MATHEHﬁTICé}

FROM ACADEMIC YEAR 185793

A}  ELIGIBILITY
A  candidate who ﬁas rassad B.8c, with Hathematica ags a
Principle subject shkall be eligible for ad;éésiﬂn to first
vear M.Sc. {Computational Mathematics), '
B}  STRUCTURE t
1} Structure of the M.Se. (Computational Mathematics} will be
as under ;- ’
SEMESTER-I )
MT-101 : ADVANCED CALCULUS L
MT-102 : METRIC SPACE & FRACTALS .
MT-102 : DISCRETE MATHEMATICAL STRUCTURES
MT-104 : ABSTRACT ALGEBRA 1'
MT-105 : LAR COURSE !
SEMESTER-IT :T
MT-201 : COMPLEX ANALYSIS : THEORY & AFPLIGATIONS
MT-202 : PROBABILITY & MEASURE THEORY j
MT-203 : COMBINATORICS & LINEAR ALGEBRA j
MT-204 : NUMERICAL ANALYSIS A
MT-205 : LAB COURSE - 7
SEMESTER-IIT
MT-301 : INTEGRAL TRANSFORMS & CALCULUS OF VARIATIONS
MT-302 : DIFFERENTIAL GEOMETRY )
MT~303 : FUNCTIONAL ANALYSIS :
HT-304 ; OPTIONAL i
MT-305 : OPTIONAL

ke
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OPTIONAL COURSES
1} DYNAMICAL SYSTEMS
21 FINITE ELEMENT METHODS
31 COMPUTATIONAL MECHANICS
id ) THEORETICAL COMPUTER SCIENCE
5 GHAPH THEORY
a1 DESIGN & ANALYSIS OF EXPERIMENTS
T TOPICS IN ALGEERA
3| TOPICS [N ANALYSIS
9] WAVELET THEOGRY & ITS APPLICATIONS ‘
10} GENERALIFZED HYFERGEOMETRIC FUNCTIGN TRANSFORMS a&
SEMESTER-IV
MT-401 : OPTIMIZATION TECHNIGUES
MT-402 : INTEGRAL EQUATIONS & PARTYAL DIFFERENTIAL EGQUATION
MT-403 : APPROXIMATION [HEORY
HT-4G45
HT-4GE£"-h? TECHNICAL COMMUNICATION & PROJECT
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In the first ¥ear all the papersg areg compﬁasury.
In the third Semester the s=student sh%ll offer three
campulsory courses & two courses from theilist of optiocnal
caurseal .
The total werk load for the student shali be 2000 marks (500
marks for each semester)
EXAMINATION !
There shall be examination during thelsemgst&r which shall
be called "Interpal Exemination", At ﬁﬁe end of each
semester there shall be an "External Examination”, The
"Internal Examination" in each subject willjbe of 40 marks,
the "Externail Examination" of each subjec£ will be of 80
marks, ’
The External Examination will be of three hours durstion.
The programm of the External Examinetion wi;l be fixed by
the University. The question papers forf the External
Examinations Will be set by the University.,The staticnary

such a3 answer books, graph papars, drawing papers etc. will

be supplied by the Univeraity,
PRACTICAL EXAMINATION- 1

The  practical examination will be of 100 marks (40 narks
Internal Examination + g0 marks External Examination). The
Fassing rule for thig Examination will be the same aé that
of thecry papers. For the External Ex&mlnatlan, one Examiner
will be internal & gne Examiner will he etternal

{External Examiner in this cantext meansJ Examines not
belonging to the departmeﬂt, of Mathematics, North
Maharashtra Univergity, Jalgacnl. The Departmeant af
Mathematices will take the responsibility of érranging the

1
rpractical examinaticn.
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STANDARD OF PASSING

The candidate who has secured at least 16 marks out of 40 jin
Internal Examination and 24 marks out of B0 in the PFEternal
(Semester) Examination zhall be declared to have passed in
the paper.

The candidate failine to gecure 16 marks out of 40 ip
Internal Examination or 24 marks out of B0 in the Semesiler
Examination or bath shall have to appear for gubsequent

Internal Examinaticn or External Examinetion or both in that

paper.
The student having the backlog of subjJect/subjects can be
admitted to the second Year M.5c.. =
AWARD OF CLASS
The c¢lass should be awarded to the student on the agdregate
marks chtained by him during all the four semesters.

The award of clasg shall be a5 follows:
Aggregate T0% & abovae First Class with Distinctioen
Aggregate 60% & above First Class
but less than 70%
Aggregate 50% & mare Second Class "r;

but less than 50%
Aggregate 40% & above Pags Class
but less than 50%

Below 40% Fail

UNIVERSITY TERMS
The date for the commencement & conclusion of the first &
second Semester shall e determined by the University

duthorities,
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{G) VERIFICATION & REVALUATION

A candidate may apply for verificatianfrevhluatian

the

be applicable anly for External

rEpersz,

@

lhecessary fees to the University,

by paying
This provisien shall

Examiﬁaticn of theory

1
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S5EMESTER-I

MT-101 : ADVANCED CALCULUS

1.

Sedquences of function, uniform convergence, infinite series
of functiens, space filling curves, uniform convergence of
series, double Sequences, mean convergence, multiplication
a¢f power series, reciprocal of power series. Bernstein'sa

theorem, Binomial serijes.

2. Multivariable differential calculus, partial, directisnal &
total derivatives Jacobians, c¢hain, trule, mean value
theorem. Tavlor formula for functions of n variables,
Implicit functiens & Extremum problems, Inverse function
theorem, Implicit function theorem, Extrema f real valued
functions of several veriables,

a, Multiple integrals, Evaluation A5 A repeated integrals,
Greenz theoren, Divergence, Gurla surface integrals, Stokes
thecrems, Gaussg theorem.

Books Recommended

1. T.M. Aposta}l - Mathematicel Analysis {2nd Edition wNaross
Publishing Houzal,

2, A. Devipnates - Advanced Calculus {Holt Rinehardt, Winsgton}

3. T.M. Apostol : Calculus Vol, IT {Blaisdell o,

4, W. Budin Principles of Mathematical Analysisg,

MT-102 : METRIC SPACE & FRACTALS

1. Metric spacesg

Definitions & exampies, Holder & Minkowski’s inequalities,
lp spaces, funetien Spaces; convergence, feparable space,
completa Epaces, continuity, compactness, connectedness &
completion, category, equicontinuity, contractions &

&pplicatimns, ormel families, Arzela Ascoli theorem,
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2. Fractals 1
Dynamics of simple mapa, Smale ﬁorse shoe ﬁap. fractal baain
boundery, Julije sets, Mandelbort sets, Fiactals, iterated
system. -

Books Recommended

1. C. Goftmann & Pedrick : First course in Functienal Ahalysis

2. Chacs & Fractals {The mathematics heh;nd the Computer
graphics} Proceedings symposia in Applied hathematics Vol.
39 American Math. Society 1985.

3 G.F. Simmons. Introduction ta Topology & Modern Anmlysis.

4. J.R. Munkres : Topology a %irst course

5. Henoit B.. Mandelbort : The fractal, geometry of nature
{Acadenic Press) g

&, Barnsley : Eractals everywhere {Academic préss}

MT-103 H DISCRETE MATHEMATICAL STRUCTURES 4_

1. Mathematical leogic, statements, connective;, nernmal forms,
the theary of infe#ence_ for the Esitatement calculus,
predicete calculus & inference theory for the predicate
calculus. "

P Graphs, subgraphs isomorphic, connected{ graphs. Euler
graphs, Hamiltenian paths. Treez, spanning t}ees, Dijkstra's
& Kruskal’s elgorithms for spanning trees, DPijkstra's
algorithm, for minimum distance, counting 1aLeled trees,

3. Divisibility, congruences,  thearems of F;rmat, FEuler &

|
Wilson sguares & the Law of quadrature. Reciprocity, cost aof

Arithmetic operations, primes & factoring, pseudes random

nuznhers. i
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Bookz Recommended

1 J.P. Tremhlay & R. Menohar : Discrete Mathematical SBtructure
with Applications to Computer Science.
2. Narsipg Dec ; Graph Theory {Prentice Hall)
3, L. Grading & Tambour .Algebra for Computer Science.
4, E. Harary : Grarh Theory {Karosa Publication)
5. K.R. Parthasarathy : Basic greph theory {(Tata McGraw Hill)
6. Iniven & H.S. Zuckermann: An intreduction to the theory of
numbers (Wiley Eastern)
7. G.R. Hardy & E.M. Wright : An introduction to the thecry of
numbers (OxfTord University Press),
-
MT-104 : ABSTRACT ALGEBRA
1. Groups : Counting principle, Normal subgroups & guotient
Eroups, rermutation groups, Class eguation, Sriow'sa
theorems.
2. Rinds: Ideals & Quotient rings,EBuclidian rings,polvnomial
Rings.
3 Fields : Extensien Fields, Roots of Polynomials, Finite
fields, Application to Codes,
Boocks Recommended =
1. I.N. Herstein - Topics in Algehra (Wiley Eastern Ltd. Secand .
edilion)
2. Garrett Birkhoff & Thomas C. Bartee : Mocdern Applied Algebra
3. J.B.Fraleigh : A first course in Abstract Algebra lAddison
Wesley)
4, M.Artin : Algebra {(Prentice Hall India}
5. L.Garding & T, Tambour - Algebra for Computer Science
{Naresal
g, N.5, Gepalkrishnaen: University Algebra {Wiley Eastern)
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MT-105 : LAB COURSE
1.

Frogramming with Fortran-77 4
Standard Function;,Eequential Structures,Selective structure,
Repetitive  Siructures, .subscripted var;ahles, Format,
Subprograms, File processing, additional feLtures. {10 Lect)
Draw the flow chart & write a programme to find the roet of
the eguation fix) = 6 by

i) Bizection Method

ii} Newton Raphaon Method

iii) Iteration Method

iv) Method of False Position ;

Drav a Flow Chart & write a programme to szcolve s given set
of simultanecus equationg using E
i) Gauss Elimination Method

i1} Gauss Siedal Elmination method

Draw a flowchart & write & program for finding the

i) Inverse of a given matrix \

11} Determinant of a given matrix - F

Draw the Flow chart & write & programme to: integrate the
I--j

given function using. |

i} Treapezocidal rule ii!' Simpsons 1/3 rule
i

iii} Simpsons 3/B rule, i

Problems on HResidues arithmetic & finite fields.
|
Bocoks Recoemmended j

V. Rajaraman “Commuter programming in Fortran-77, PHY
i

(1990}, H

M.K. Jain, SRR Ivengar & R.K. Jain : Numerical Methods for
!

Scientific & Eng®. Computation [Wilew Eastern Ltd.!
i

E. Balaguruswamy : Computer Oriented Statistical & Numeral

l

methode (MacMillan Pub. Ltd.}

Hor. —
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SEMESTER-TI

HT-2M01 : COMPLEX ANALYSIS : THEDRY & APPLICATIONS

1.

Complex numbers & the pwiit at infinity, Analytic function,
Catchy - Riemann condition, harmonie functions, mappings by
elementary functions, Conforms] mapping, Geometry cf

Conformal mappings, Fxplicit construction of Conformal

mappingz.,

2. Cauchy's Arpument erinciple, Rouche's theorem, Residue
calculusg, Aprlications to eyaluation of integrnls.

3. Power series, Hadiuzs of converdgence, Licuville's thearemn,
Fupdamental thacorenm of algebra, Maximum madulus principle,
open mapping theorem, Schwariz lemma,

Books Recommended

1. N. Levinwson & T. Redheffer . Complex variables.

2. F. Henriei - Appliaed & Computatiang] Complex Analvsis
{Vel, [ John Wiley & Sons)

3. J.bB. Conver - Functions of ane complex variables [Nerosga ),

1. E.T. (opson - Theory of functiens of 2 complex variables
(Oxford Unjversity Press)

5, R.V. Churchil] . Compiex variables g Applications.

MT-2¢02 : FROBABILITY ¢ MEASURE THEQRY

1. Slmple functiens, Lebesgye Integral on the real line,
Dominated Convergenca theorem, Absolutely continuous
functions, Functional Eheorem of integration.

2. Eventsg, gigma-finite Teasures on sigma~aldebra of sets,

3. Prubability measures, discrete fieasure, Borel & Lebesaye
measure,

4, Measurable functions, random variables, Integratian,
e¥pectation, moments, mnm.qt inequalities.

3, Fatous lemms,, Ronotans: Convergenca theorem, bounded

Lonverdence theoram.

10
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5. Cenvergence in Measures, Weak convergence law of largs

-numbers central limit theorem. j
Boocks Recommended

1. H. Royden : Real Analvsis [M&gMillan} |

2. De Barra : Measure & Integration

3. Halmose : Measure theory. j

4, W. Rudin : Real & Complex Analvsis [3rd Edftiﬂn McGraw Hill)

b, E.R. Bhat : Modern Frobability Theory {Wile; Eastern}

£. EP. Billingsley ! Probability and Meagsure, {thn Wilewl

7. Kingmen and Taylor : Introduction to meE&asdre and
Probahility! {Cambridge Press), Paper EaéL, {iTata MecGraw
Hill), ] 1

MT-203 : COMBINATORICS & LINEAR ALGEBRA |

1. Generating functions, recurrence relations, principle of
inclusion & exclusicn, pol¥’s enumeration férmula.

z2. Matrices, canonical forms, triangular fGILl Jordan form,
raticnal canonical form.

3. Guadratic forms, reducing a gquadratic form £c canonical form
by Lagrange's method, reducing a quadr;tic form Lo
canonical form by Jacobi's methods, SrlvesFer’s Criterion
for a quadratic form to be rositive definite;;

4. Representation of finite groups, exampléé, characters,
character tables, irreducible representations, schur's
crthogonally relastions, schur's lemma. ?

Books Recommended ﬂ

1. Alan Tucker : Applied combinatarics (Wilew 1#84}

2. I.N. Herstein ! Topics in Algebra [(Wilew Easﬁern}

3. N.V. Efimov & E.H. Rozenodorn : Linar Algebra &
Multidimensional Geometry (Mir Publishers, Mﬂ;caw}.

4. A.W. Jeoshi : Group theorv for rhrsicist, |

11
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5, Artin : Alwehra {Prentice Hall India] ?
5. V. Krishnamurthy : Combinatericg {Wilev Eastern)
T, D.K. Paddeev & V.N. Paddeev - Computations] Methods inp

Linear Alg

ebra {Freeman].

5, K. Hoffman B R. Kungze : Linear Alge

India)
MT-204
1. Cnmputing

arithmetin
a. Eigenvalye
Jacoki  ra

glgorithm.

NUMERICAL ANALYSIS
numbers & their representat

9 error analygig algorithmsg,

bre (Prentice Hali,

ions, Flo&ting point

8, reductiop to tridiagonaj or Hessenberg form,

tation & eigenvalue estimate

5, power methed, o

3. Integration; Interpalating duadratyre, extrapnlation, Gaussg
quadratyre, Bpecial quadrature methods, optimality &
Convergence,

4, ITteration Gteneral lteratjion Methods, examples af
convergent iteraticns, Convereence or iterative methods,
Lipschityg Constants, error bounds, Newtons method, iterative

solutiog o

5. Numerical Differentiatiﬂn

finite dir

G. Selutions

f Linear s¥stem of €quations,

nors on Converdencea,

Melhods haged on interpolatian,

ferencag g undermined coefficients,

to differential equations

Eular metheod, Backwarg Eulers method,

Tarier Ser-

Numerical methodg,

S5ingle Step method,

ieg method, Eunge Kutta.method, multistep methods,

stability analysing,

Books Recommended

1, Runther Hammer]ip & Harl—Heinz Hoffman : Numerical

Mathematjcsg (Springep Verlagy,

2, M.K, Jain

Scientifjc

!

SRK Iyengar, R.K. Jaip ! Numericg) methods f5op

% Engz. Somputations {Kiley Eaztern Ltd. )

e
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E. Balagruswamy : Computer Orjented Statistical & Numericsl

. 1
Metheds {(McMillen Publicatien}. !

3.5. SBastry : Introductory Methods of :Numerical Analysis,
PHI 1982, i
H.M.Antia ‘ Numerical Methods for scientists & Engineers,

TMH., 1231, l
i

MT-205 : LAP COURSE

1.
2.

Introduction to graphics 1
Construction of Fractals g special zets.

to solve a Eivern

Draw a flowchart & write 2 programme .
differential gquation by

i) Euler's simplex method
ii) Modified Enler method
1ii) Runge Futte method . ' 1

Numerical verification aof Weigrstass!' aPproximation theorem
fér several functlans. JT

Curve fitting

i} Cubic
11} @Quintie Hermite 1

iii) Lagrange's interpolation d

iv) HNewtons difference formulgae :

Constructing Berizer curves using de Cstgljau algorithm &
the Hernstein form, .
Digénalization % reduetion of matrix to a?standard Torms
i} Upper ¢riangylap from !
ii) Jordan canenical form

iili) Diaeanal form

E

iv) oOr decompogitian,
Betermination of dominant eigenvalye by itérative method,

I
Determinant of matrix by Laplace & other metheds.

13 g




Books Recommended

1. N.M.Jain, SKR Iyenger R.K. Jain : Numerical methods for
fcientifie & Engg, computation (Wiley Eastern Ltd. )

2. B.a, Barasky - Computar Eraphics % geometrico modeling Using
beta Eplines,

3. Efimov 3 Rozendor] . Linear Alegebra § multidimensianal
geometbry,

4, Rogers: Mathematical Elements of Computer Graphics {MoGraw
Hilly.

&, Kewman & Sproull Commuter Graphics i MeGraw Hill),

“X=xzx=
J;WSISYLLIHATHS?QT
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