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MT-101

MT-102
MT-3103
MT-104
MT-105

HWT-201
NT—20:
HT-203
HT=-204
HMT =205

MT 303
HT-30g
HT-303
NT-304
HWT-305

MT—-401

HT =403
HMT-404
Wi =405

MSe (CoMPUTATIONAL MATHEMATICS)

STRUCTURE

SEMESTER-T

Caleulus and Tonplex Anslysis
Topology

Discrets Mathematical Struchures
fppliad Abstrmct Algebra

Computer Programming and Utilisation

SEMESTER-TI

Heasure and Integration

Mathematical Methods With spplications
Functional Analyais i
Linear Algebra

Gomputer Orientad Hupericsal Mathods

SEMESTER-IIL

Partial Differantial Equaﬁianﬁ
Advanced Analy¥sis .
Optimization Technigues-1

Advanced Topicz on Lattice and Graph Thaory

Advanced Humerical Analysis

SEMPSTER-TVY

Fiuld Dynamics

Operator Theory
optimization Techniquea-Il1
Gpecial Functions
Appraoximation Theory



MSelCoMPUTATIONAL MATHEMATR o)
DETARLED SvYLLARKG

MT - 101 : CALCULUS AND COMPLEX ANALYSIS

Functicns i edernl Fopiablos- Linear
transfornations ot thie Enclioran  n - Bpane
nifferentianility of fuacticns  of weveral warizbles.
The chain rule. Contraotion prin.iple. Partianl &
divectionsl derivatives. Inverse & Teplicit  Danction
Theoraems .

Dpd form convergence of  sequensZ and seirisa of
functions, Heirstrass m-test, power aeri=a, radivs of
COnYyergence .,

Anslytic functiona, FPower =2erica. expansion af
analyviic fupction., Fupdamental Theoren of aleg=bra
Licuvillie a thecoren. Lauchy & Theor .

Singularities, Classifipaticon of singularities, Tles
and eassptial singularitiea. Bingu:ar part in Laurent
saries developmant, Houche 3 Theoléin,

Cateoulus of Reasidues,

Boclkzs Recommended

W. Rudin . "Pripciples of Mathematical Analysis’
tMe Graw. Hill Internati.mnal Studant Ied E4.)
d.B. Conway . Furictions of coe oo plex Varialles,

{Springer - Verlag, Gracaate text).
J. V. Deshpande: Complex Analysis, THH. Bewn Ik1hi.

MT - 102 . TOPOLOGY

Topological spaces; Defination ¥ exawpl 2o of
topolegical spacsx, Basss % auh amass. Subapaces,
2lozed astz & <losare, Reighboussocda,  Interior &
ancumpulation peints. Continuity & r=lated conoapts.

Spaces with special properties. Coweabosss, Lindeloff
spaces, separable spacaes, Eirst =zl seaond  couwntabie
spaces. Lonnectadness.

Separation AxiomsTo, Tj spaces Hauadorif, Eegular,

Completely regular & mormal spacses Gompacinc s o
separation axioms, OBryzhon lemus



M

Product Topoicgy:Froduct properties Tychnoff Thaoren.

Local Conpactnass Alexandroff s ona point
cowpachitication

Complate Metric spaces:Balrs category Tihisoarem,
contraction & fixed point, Oopplation of a metric
SPRECS,

Baokd Kecopipended

£ n, Jdeshi c Introduction o ganarzl Tepoiogy. (Wiley
Eaatern Ltd. 1858},

J.R. Munkers : Topology a £Fiyst Courae, (Prentioe Hall of
India Pvt. Ltd.)

“G.F. Simmons ¢ Introdustion o Tomalogy & Kodern Analyais,

{ Int=national Students Ed.)
J. L. Kelley : General Topolofy {¥an Roatrana,
princeton?
5, Wiliard ; GBepneral Topology., (Addison Hemly
Publising Com.) :

MT — 103 : DISCRETE MATHEMATICAL STRUCTURL

Opderad_Sets SR i .
____________ i !

Poaseta, Lattice 3z o poset & "az an Algebra,
aemi-lattices,Beprasentations wf  Finite roae s by
covaring relaticns, Chain, Conditions, iscmorphism,
igotone map., hoacmorphiges, sublatticesa, ideals, prime
ideslis, congurence ralations, homomcyphiss LhRsorons,
copniempentation pasudccenpl anen ted, weet semi-lattices,
gistributive moduiar lattices, with statia of
Characterizations, stope’s Theors & consegitences,

Graph TheQyy

Craphs subgrapha, izomorpiriam, ocanmacted graphs,
Eeler graph, Hamiltconian paths and circuits rravelliing
aplex man problem Treea & thelr propertiss. countling
trass  spanning Lrass,

Capbinatorica

, Pasic combinatorial pumbers, npupbar of partifions
of an integer, Atgebra of formal povelr agrje=x,
Generating functions. Recurrencs Relstion, Huitinomials
Gieve formuln.
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Bonks bBecomswndesn

Deqo Narsingh T Graph Theovy. (FHI L987)

5. Grotoer i Lattice Theory . First Concepts &
diztributive lathices

3. Gratger  General Lattice Theory {(Academic Fress

1978

Y. Erighnamirthy: Combinstoriva (kast West Fress) 1HBE.

E.In, JToahl . Fogndations of disorete Mathewmatioz

{Wiiey Eatern Ltd. 1988}

Prof. Mrs. N.3. Bhaye & Prof. Raghunathan T.T.

Elementa of Oraph Theory (GAAJ P -kashkan) 1689,

Tieory & Henneth Leavaseay  ADPlico discrats STrOsTureés
for Computer Science. (Galoclia ioblicatien Pyt. Ltd.
1G887% .,

Frank Harasry : Graph Theory, Mapr.sa Publishing House
1648

MT — 104 : APPLIED ABSTRACT ALGEERA

Bings & Tdezalco
Introduction, Intagral Domsi:.. and fie=lds. Eings,

Subrings, Ideals and quotient rinas. Buclidean domeina,

Uniqus factdrizatiom theorsm, poly.aomials.

Finite fil=1das

Extensions of fislds, Irredus ible polynomials over
Finite fields, factoriszation of privoomials over [inite
fislds, Algebric Extenaions,

Applications to Coding Thaory.

i) Binary Group Codes: Encoding and decoding. ERElock
codes, Matrix encoding techulques, LGroup oodes,
Tecoding tablea, Hamming <odeo.

111 Polynowizal codes:

§iii) Bose- choudhuri - Jocquenghem codes,

ivy FEadar comminications aystems. Difference codas,
and its applicationsg,

Eooks Recommendsd

Rudelf Lidl and : Applied Asbtract Alsebra and
Gunter Pilzs (Springer Verlag. (1%.41Y}

2. Birkhoff and i Modern Applisd Algebra (CES
Thoma ¢, Bartespubl. Ad. Delhi.} 1587,

N.H, Heloy o Introducticon to MHoderpn Algebra
A23ilvn and Facon (1364%.

Berviekampp E.R. : Algebralie o .Aing Theory, Mobraw

Bill, 1866,

14
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MT - 105 : COMPUTER PRCOGRAMMING & UTH.ISATICN

Logical arganizaticon of compater systar, introdoaciion

A by Eysthems, introdochion L CORE S T
programming., Algorithms % Tl charts, ProaE TR

deyval apment process,

Introduction Lo FRETCAN-TT. Character set, data Lypes,
eRpressions . opersnions. Standsrd faonchions.

Sequential Stroctures
Essipnment Statement
Teepaat & ontput statewments {list-direct=d)
STOR Statement
END Statem=nt
Selestive Diructures
FATE Statements @ Assioned GATY, Computed GETY,

IF Statements @ Logical IF, Block 1F, Arithmatic IF.

Reated Dlock IF atructures
Multi - alternatlve salective atructure

Repetitive Structures
IFF Loop
O Lo
Heatad 1IN} Loop
Subscripted varliablsa @ Botation
AIraya
DIMENSION Statement
Ipput/Outont of arrays
PARAMETER Statenment
Format - Directed Input & Sutput
Inpat/Qutpnt Statements
FORMAT Btatement
Format Specificationa
SubproErans
FPurpoze & use

Functlons - Library, Statement. Funetion anboorarous

Subroutinese : CALL =statement
TATA, SAYVE, COMMOR Gtatementix.
File processing
Opening & olpaing files
Ohtaining information shout a fiie
File invat & outpat
File positioning
Additonal festures
FROGEAM Statament
PAGRE Biatswsont
TRHUIVALERDE Statement

n
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Writing FORTRAN-77 programs for th- following.

inding largest/Smallest of siven uambeors using arrayv &
withaout array.
For arranging £lven nughara in Aavcending/Descending
ardes naing array/withoul 2rray.
Matrix Moltiplication
Ta find Trarspose of & gives Hatro.
Find Sin x wiing Taylor = aeriea W - ompare tihe obtained
valuae with ohne value obtainaed gsiad atandard function.
Te gooept ary integer number L write it in  peverse
arder . Alac find aum of iis dig3T...
Ganarte Tirst L prime numder st ptig form auy prime
no,
Find 200 of given numbers,

Pooks Recopmpended

V. Kajaramsn. Coppuler programiin. in FORTRAN-77, Pul
{19}

Programming with FORTEAR-77, Eam siusar, THH

varnighan E.W, & Flughtey F.J.: Eiopents of progranming
style, Mc Graw Hill, Haw Yark

MT — 201 : MEASURE AND INTEGRATION -

Coptor s=t and Canter-1ike ae-a and the Lebeague
functieh. Lebexgu= atsr  measudre, measurable stz

o-algebra, regularity of mpessur-, capplete measure.
Maaarable function, Roaral aeta and Eorel
measurabilicy,

Integration «f non-negative .unctions of a real
varisble. Faton 3 Lemmas. Lebesgus wonotons  QJonyirdonco
theorem the general integral. Te-besgue’s  dominated
copvergence theorem, Comparisosn oF fismann and Lebeague
integrals,

The four [Fini derivates, thunctions oF  bonnded
variation, positive, nagative and totzl -variatien. A
function of &.0 ia continuodsz o, - & function of &.u.
ia differentiable a.2. and  the erivative iz finite
. e UDifferentation, indefinice ntergral. Abaclutely

coptinucoua  Functions  and Fura. wesntal tHeo e o
Oatonlus, 4 fusotion i abmclutel . continucuas 1fEF (&)
it is f#.w. (b} 1t i= soptinuous @ Pressrvaz  setz of

MeS AT DED. Lpfevﬁuc;

Q .
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Convardanos in measurs,  Conyalgoncs ir mean  of
arder ., almost uniform coavergencs, Fooriff a thecor=m,
impiictions among these,

Ropika Reoompended

Pa Barra, . {19881) : Beasurs Thaory =and Integration
¥iley Easternn, Hew Delhd.rn, Hew Delhl. _
Feyden. H.L, (1888 0 Heasl Anaiys Third Edition,
Hacmillan Faizliakinsg To. Bew York.

Halmoz, F.H. : Keasure Theory, HAarosia
Puablication, Dombay

Rudin W. : RBeal and Complex Analysis. Tata

Melraw Hill, New I=1hi-11.
- 202 - MATHEMATICAL METHODS WITH APPLICATIONS

The laptace tranz=form
The transforys concept, Definavion of the | Laplapge

tranaform, TransEorna X clameltary functions.
Tranaforming ipitial valua Priobl cms Gectionally
continuons funditicona, Functions of vhopentisl order,

Functions of ¢lass &, Tranzforms of erivativaes,
Perivationzs of tranatforms, The gapma function, Pericdia
Punction=. ﬁl

The fnversse Lapiace Lo oo me

Definition »f an  inverae transficrm, A atap
funoticen., Inyveras Laplace tranaforms of derivatives,
Inverse Laplace tranasforpa, Partial Fractions methaod.
Simple initial wvalne problemgs, . Spacial integral
sauatiosns
Applications to Physiess

Yibraticon ol apring, Nndamead Vibraticna,
Kesonanoa, flamped vippations, ApplicsLiiona b ]
mechanics.,

Appiict i to differentis] esmatfions:

Grdipary differential aeauatiena with congtant
opsfficients, Ordinary differential equations with
variaghle ol icient, simnl tapaous rdipary
differentiasl eauntions, Paprtlial differential squationa,

appifcations i titagral ard Aiffarers ewyaationg:

Intcoyrad countiopns, Pntegral sgquations af
convoelation trpe, Abel "2 inftegrsgl aanation. Intagyra-
Aifferantial eauaticonz, Tifferance eqtiatlons,

Differantial difference aguations. 1

-]
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Fourier ftransfosms
Fouries ssries, Fogiels integral forela,
zamplea of foariar tranzform, Forler sine trapaform
and Fouri-r -consins bespsform, weraion theorema for
compley Fourier oransforms, Fod i2r ajne tranaform and
Fourier ceaine trsnaform.  The oonvolutien theoram,
Parasceval & indaptity for Fourliay integral.
Keiationahip betwsen Fourier a.d Larlace trapaform,
Applications of Fourier troansf cma in intitial and
beundary vaius problems,

Calesdogs o Varsarions.

Functigirazs, Somse Simple variaticopnai Froblemsa,
Functicen Spaces, The Variatici of & functional, A
Heceaasry Condltion for an  Eotremos, The Gimplest
Variational Froblem, Ealer's Eauation, The Caze of
several Yariables, A Bimppie Varibia End Foint Froblem,
The Variational Derivavive, Ilavariance af Eular’s
Equstion.

Foarther Geperalizatlans

Phe Fixed End Point Problek for £ unknodis
Functions, Variational Froblem in Farapetri- Form,
Functionals Depending on Figher {rder Derivatives,
Variaticnal Problems with qubsidisry Sonditions.

Tiwr eneral Variatfion of 3 =t Loyl

Nepivaticon of the Boale Forauls, End Polints Lying
ap Two Glven Curves oF Supfaces oroken Extermals, The
Heleratrasa-Erdmann Condivions.

r

Books Hecomman. « 3

A.%. ¥azhistha % Intecr«l Tranaform.
R.E. fGupta.
delfand &% Fomin - {'alc aus of Varlationz.

MT - 203 - FUNCTIONAL ANALYSIS:

Banuch spaces: Defianition and eremples, Coastreiion ot
pew noreed lineay Spaceds. Copwe. ity of the anis sphere
of @ naormed linsayr SDaRe. Cipesr  Lrapsiormalions.
Finite dimensional oy e tinear EpACeEL . The
Hahn-Banach theover, The astura erbedding, The opeh
Mapping Thearemn. The el e gragh theoram.
fonach-Steinhanss thoeorem.

Hilpweris spaos:! feTinition s.d  exaemples. Schwars ' s
inegnality . Projection theore a, Srihonormal R
Bessels s inegnrallily. fnrseval (odentity. Gram-schmwidt
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arthoponalisaiion pranass | The conjogate Spass

H*,mper&tgrs and their adjcintz on a Hilbert Trojection
operatora.

Finite &imensional spectral  theory. The zpectral
theoram.
Pooka Recommended

2.¥. Limave : Functional Bnalyais, Wiley Eszztern,
Ltd. Z4H88.

G.F. Simmon v Iutrodncticsn to Tonology & Hodarn
Angl

Angliyasia,{International Editiond

MT - 204 — LINEAR ALGEBRA

Fodnles. Sabmewizles . B-howmoworphism  direct  5vm.
Finttely gencerated wmodnles. Frase widnles PLE

Strnctare theorer for finltely pgenerzaied wpodiles
over & PID. Applicetions to iinear algebra. Jovdan  and
rational Canonical forms. Applications to gronp Lheory,
Structure of Ff-g and finite abelian grours.

Bilinear Ffoarms, Symaatpric Filinesar Forms .,
{Orthogensl aum, Alternate forma. Structurse of alternate
forma, Quadratic forms, diasgonalization of SHymmetric
bpilinear form. Bylvester’s theosrem.

vrthogonal seometry: Hyperbolic plansa WHitte'a
cancellsation Theoran,

Books Reoommendad

S. Lang= ; Linesry fAlazabra,
Fraleigh,J.E. : Linear &lgebrs.
Jacobeon, ¥, : Hazic Algebra 1.

MT — ZC0h . COMPUTER CRIENTED NUMERICAL METHODS

In the following topics on numerical methods,
students are supscted to e able to write yprograms,
sabprograms or proagram segwments as  well as perfarm
mamerical calcnlations wsing electronic caleulators and
mathematical taklas,

[terative Method for soluntion of algebraic eguaiions

Hewton Haphseon method, iterastion method, method of
false position, rate of oonvergencs, compavision of
these methods, ohoice of  an Lterative methed  and
inplenentation.
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Jolvtiorn of Zimmitaneous eguations.

Direct methods - Crawers rals, Saass sliwisation
wethod, pivotal condensation. ldterstive wethods ~ Ganss
Geidel method, Jacobi methods.

Interpelation

Lagrange and Bewtoon interpoiacion methods, Finita
difference cparators, interpolating polyhomisls using
finite gifferen. as, diffaransa tables- weniltal,
forward, backrsrd,

Bamerical Integration

Mathods based oy iterpolaticn, methods bas=d  on
undeterminsd coafficients, S Sl te integration
pethiodzs Trapezoidsl and Sipposon - rai=s, doublie
Integration {derivation applicatices and errors in  the
formulae, comparison of two formilac?

Bumericsl Differentiation

Hethods based on intepoelation, finite differesces
and undetermined coafficienta.
calution of differeptial saquations.

Fumerical methods-Ealer ' a meth.', EBgokward Eupler
method, Sinsle atep methods  Tarl .y series methed,
RBunge kutta methods, Meltister pethods, Brehbility
ahalysia.

Book= Booompmended
M. K. Jain, AHEK Iyengar, - Humerical Hetbodas for

Scientific H.K. Jain. % Eng, o putation(Wiley
Eratern Litd. ET7).

K. Balaguruswamy : LDompputer Orientad Statistical &

Rumarioal Mothoda, (Hacomillan
fublicati.xa. Ltd, EF,
5.5, bBastyry. T Introduct ory Methodas of Bumerioal
Analyals, IHI 1982,
M

Enginaers,  THH, 1001,
FRACTICALS

Draw the flow-chart and srite a programms to Ffind  ths
oot of the equstion Fixy & by Hegts, Eephaon method,
Dyan rthe flow-chart and grite & programne to find  the
root of the sauation Fix: - @ by Itecation metihiod.

Traw the Flow-chart and write A progrsems o find  the
roost, of the equation Fl4i-® by Fals peaition methed.
Draw the Flow-shart and srite a proecsses o integrsts
the giver function usipz Trapecoldal rulse.

Draw the flow choacsr aied write 2 prog - omme b integrsates
the given fupotionr uaing Tiwpson 2 1 0" rule,

18

LAntia, - Humericsi dethods for Belentists &
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11.
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Phraw the Flow-chart and write a prograume Lov fitting
af & polynowial of degres T esing Lagrauge s
interpolaticon foromala,

Draw the Tlow-chart snd Writoe 2 prograume e solve 4
given gifferential eqguaiion asicg Enler's simpie  and
modified pethwd.

Draw the flow-chart and write a programme 1o aolove &
given dirrerential savation using Funge Futta methed.
Traw the fiow-chart and write & programme i 3oive A
given ==t of zsimaltanecis 25UaLioNs uEing RETIE
eliminstion method,

Traw the Flow-chart and write a progo-amae o integrats
the given ==t of alimnltanecos  agustion using Gauzad
faidal elimination melhod.

Draw the flow-chart and write a programms to integrate
the given functios using Simpson a3 78 Fupile,

Trray the Flow-chart and write s programme  for Finiing
the ipversa of a given matrix,

MT 301 : PARTIAL DIFFERENTIAL EQUATICNS

Strem-Liouaviile theory.

Forpalation «f 5 probilen, rthogonalil ty of
sigenfunctiona, Rondegeneracy of eigenvalues Fositivity
of the =igen values, oompletepess of the =igen
function, asvmptotie bahavicur of the elgenvalusas  and
ajgenfunctions.

Bezssel s frmwot loies.

Roazel 2 eguaticon. the porer seriesa  goiution of
Teasel "2 aguationa, integral reoyesentation of Deaael’ s
funetions, the seoond soluiion <f Eessel s =sauation,
zercea  of Kessel functions, asympiotic tehaviour,
Fourier Hsoagel aeria2s. aspheriosl Besaac: function.,
Legsmirs Sanciions.

Legendre eguatiaon, Legesdrs polyiomial, Beries
expanasionz, aasaciated Logendrs function,

Linear secormt order parfiisil differential egquations.

Clgasificatin: o By Lrior Fartial
differential aguations, lineay eausticn in LHO
independsnt variables, methced of reduction t0 Bormsal
form, linear accond cider pod.e.  in more than  teo
ipdepandent variabliza, methosd of reductleon to normal
forg, superpesition & subiraction principles, peathod of
separaticn of variazbles,

famb
[y



Laplace equatiqe,

Solution in cartesiap cv-ordinar- 3, aolution in 2
regtangle, Laplacian in pelar co-araipates, separated
seluticns of Laplace squaticon. appli- ations to boundary
value  vroblems, Uniquapezz: of acinticns, ayterior
Probiem, Wedge domzin,  Beumssn 2 orodblem.  expiicit
representation by polisson s forsuse ., Lapiacian in
apherical oo-ordlinates, Zeparated sccutions of Laplace
equation ia avhericgl co-ordipate. | boundary  value
problem in a aphere, beundney value ,.coblem exterior to
a spherc

Hea b eayieat taosa,

homogenaoua Dadpdary  condivio o a #ixh,
zeparated solutions with boundapy oo Litions,  soloticn
of injtial velue probeim on & dat, asymptotio
behavicur & relaxation time, uniguencaa of solaticas,
Inhogogenerous boundary conditions .. 2 alab, atatement

of problen sand five stamge methods - fF soliution in &
vectangle, Beat flow in a ovlinder, | pratsd  solution,
intial wvalue problem in & sylindrr, ipitial walye

problema batween two cylindera, heat flow i a  sphere,
apearatd solutionas of  heat equati:oon in apherical
co—ordinates,

s -1 rear sysiem,
Linesarization af = Feduicibie avaten Sf
anasi-1inear aquations by 2odograph tranaformations.

Boolisa Recomnmendsd
Frinsky: Partial differential equatio:s and
applications o boundary value probl. ...
E. Prgasd: Fartial diffarential <. aaticons.

MT — 302 . ADVANCED ANALYSIS

Uarmonic Duanctions
The Canchy EBElsmonn squations
The Pois=son integral
The mean valoe propariy
Boundary behsviour of Prisson in <erals
Bepresenhation theoroms
The mazimam wodulns principle
The Schwars lemma
The Phragmen Liondelod method
An interpelation theorem
A converse of  the max:imoam modid 2 theaorem



3.
4.
5,
1.
.
™
L .
1.
e
- 3,
4.
5,
g,

Approximaticon by rational function
Freparation
funge = theoramn
The Mittag Lefifor thearem
Siwply connechad reglons
Contormal mpapping
Praserv=tion of angles
binear frachional transformations
MNormzl fzmilies
The Biewmdion wmappins theorsam
Zeros of holomorphic Donctions
infTivite producto .
The Heierstrass fachborizaition theorsms
An interpolation problewn.
Jenesen’s formala
The Mintz SHr-asz theoram

Booke Recommesnded

Real and Conmplex Analysis, Third Edition,

Walter Rudin, MeoGrsw Hill International Editiens.
Complex Analvaias, Third Edition

Lars V., Ahlfors, HMofraw Hill Internsticnal Editions,

MT 303 . OPTIMIZAITON TECHNIQUES -1

Linear Frogramming : Graphioal procaedures;
redindant activitizo, surplusg TeE0Tees ) simples

algorithns theory and wethod; izl of a problewm  and
propariies of dual: dwal  simplexr procednrs, revised
stuplex procediare.

Applications af linear progranmels :
tranaporiation  problem; aasignment problem; maxipum
flow in a given nstgorl;  shortest route  problem;
transahipmant problem, Integer programwing; Pure  LIFF;
Hixed iInteger programming problen; ranch and bound
method, £ -out.

Bovks Recommendsd

Hadley, G, : Won-Ligenr and dynanic programuing
Taha., #H.A. ;operations KeZaarch ar Intreduction,
HaMilian o,

Linsar Programmig:

Integery Programming

Frincivies of Operations Reaesarch
Hathematlcal Frogramming Technioites
Ezzt-Weat Preas, Hew Daelhi,

Gauss. bH.I,
Tsha, H.A.
Wagnes
Karbeo., H.OS,

P oAl d g



MT 304 :  ADVANCED TOPICS ON LATTICE AND GRAPH THECORY

o

[ b
[

b3

LATTICE THEORY

Digtributive Lattices

Charagterizstion thesrems and Represenhation
theorems, Congroence relaltions, Alg-breic iakiices.
JID, MID, Dhistribotive lattices with
psendocomplementanion,
Congroences and Idoais

Distritmtive, Standard snd Hewresl elepents and
Idenls, Structare theoreme
Modular zod Semimodulazr Lattices

Modular, Semimodolar Lattices, cotroducticn o
Geometrio and partitisn Lettices.

GRAFH THEORY

Cateets and Ont Verticses

Cutsets and its properties, Fuwlamental circuits
and Dntsets, connectivity and sepzoability.
Planer =nd Dbnal Graphs

Different representation of = pleanar of graphs,
Geometric and combinstoris] doal.
Matrixz Fepraesentation of Graphs

[noidence, Cirenit, Cutset, Path zand Adiencency
matrices.
Enumeration of Graphs

Types of Enumeration, Countioe labelied trees and
Uniabelled trees, Polyve'a counting theorem.
Mrected Graphs

Typea of Dagraphas, Diagraphs wd Binavy
ralations,

Graph Theory (FHI 189€7) © Do Barsiogh
General Lattice Theory, 'Academic Fiexg,i378)
G . Eratzer.

MT 305 ADVANCED NUMERICAL ANALYSIS

Singiestep metheds.

Implicit Runge-Kutta Methoda, -Urechkeff methods.
Syatem of differential =aquationa- Taylor Seler Method,
Funhge Kuita Methods, Stablillity anaiyxis.

Multisztep Methoda, .

Explicit wmultistep methods, HMultiastep mathods
basad op diffzrentiation. FPredicter —orrector wethods.
Tifference methods for parabalic partial differentisl
equations.

14
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Differn=sce methods for hyperbolic partial  differentisl
eng st o .

Difference methods for Eiilptic partial differential
equations.

Finlte Elements mathods

Weighted residual methoda, Variationsl Hethods,

Eocla Recommended

H.K. Jalin rHunarical Solutions of diffarential
cguations,
J.Ir, Smith ;Hupsrical Anaslyalia,

MT - 401 : FLUID DYNAMICS

Bazic oconcepths

Valocity of & flald pavticle, atyveam lipnsa and
patl: lines, methoda of Euler apnd Lasranzge, Belatlion
betwaen locsl and indlividual tipe rates, worticity and
vortex line, ¥olocity portential, i ffoerentation
following the fiuid, Equation of continuity in Euler's
and Lagrange’a form, Eauivalence of taga formpa of  the
equatlon of continuity. Eauation of <continulty in
curvilinesr, rolar, sperical & cylindrical
ae=crdinates, aympetrical orma of  the 2ouation of
continuity, Boundary auarface,  Fauation of  motion in
Euler a form, consarvative field oFf force, Eguations of
motion in Lagrange a8 form., Intrinzic energy, The ansrgy

equation, EBEauation of impulasive wation, phyaical
iInterpritation of vorticity vector, Apslvziz of the
moat general displacement of a FIlnid alement,

Epecial Methods. :
Hoticon in 4Lwo dimensions, Stream functicn ia teo
dimeasions, physical weaniceg oE wix,¥) - w{x ,¥ ),
o L

velocity derived from the sirezm function, veloocity  din
polar co-orditnstes. The streatn funcliion of a Uniform
stream, conpier postantial, The ocivele theorem, two
dimensional source and its conplex potentisnl. Doublet
and its complex potentinl, thres dimenciocnal source and
its welocity potentisl, hifors streaming deduced  from
s combinstion of a4 sounres  and  sink, combinstien of
soureass sand stresms, Images in two ddmensions.

i) [mage of 2 =zoarce in o straighi line
11}  Imaeg= of doukiet in = strisshbt lioe
ii1i) Image of 2 source in a4 cipole

ivy Tmage of & Douhiet in & civcle,

L
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Etockes” current Ffuncltion w, aspeical forma of yo

i) Steady streaming pariiel to JX

i1y A aouree o at @

1ii) A Doubliet 4 at @

ivl Finite iime mcaros 3oy the sxia Byutler a
splere  the crag, Imags. in thvrese direansicons.

i3 Imagse of & aource iIn - plans

ii} dimoge of = Degblet o o plan

111Y Image of & source in 4 aphere

Ivt Iwage of a radial Dourlat in & sphere.

Gereral method for images n a plaspe,.  confermal
reprasentation, conformsl tranaformpation of a2 source
and & doublet, theoran of Elzaina, Floy and
circuiation, Irrotstionsl mobtion, Helvin's circulation
theorem, Helpheltzs s vorticofity egoontions.

Motion of a circular eovlinder., General mpotion of 3
eylinder in twe dimehsions, Boundary conditions far the
current functiosn, Motdon of 5 ciscuiasr oyviinder ip  a
upiform atream, «ircglation sbont a circular coylindeyr,

Elliptic oyiindsy

Filiiptic co-ordinates, Jonkowaki, tranaformation,
atreaming past a fized Ellilept .. OCyiinder, Birzsping
rast & fizxed c¥lind=ay ~f any shaps.

Liauid Waves
Most general exoression of a Wave poticon Harmetic
wayas, plam wavaes in thres dime asiona.

Applicaticns of conformsl revvexsntation

Conformal tranaformpation, Analysis of  Jdoukogski s
tranaformation, copnztrustisan of  Jepbkowsltd Aero fail
Flow with circuiatioe pasdt 5 o bangular Acerofoil,. Flow
with wvirceulation peat an Azyofoil. Schvars- chrvistoffel
transformation.
Viacoeity

Motion of & vigoows fiuid, MNaviar-atoles’
Eugationz ~f motion.

Pooks Fecopmend-d

Banzni 1=1, : Elementary Hydrodynesics, Atma HRam &
aona, DBeihi, 1.0t
F. Choriton : Textbook of Fioid Bynamics.

brr
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MT - 402 . OPERATOR THEORY

Dowpact operators on Bavnnch SPeses

Compact Linear weps, Normal compact operators, spectrum
of = sompacst operztors.

Bonnded operators zad adjcints; Hevwmal and self adinint
cvperators. Qompact seld adioint cprevators.

Cpaciral Analwysis of 5=2lf adjioint apsrators orthogonsl
projecticone,  Resoluotions of  the aperehor,  spectral
theoren for bonaded zelf adicint sparators, properties
of  Epactra, Momerical raage and  spectram  of it,

spectral radivs of a weighted shift.
Banks Hecommenderd
B.¥. Liwaye ‘Fonoticaul Analysis, Wilsy Esstern
Ltel. 1939,
F.E. Halwos { A Hilbert Space problem hook, wEringer

Int. Sth. Bd. 1975,

MT - 403 : OPTIMIZATION TECHNIQUES - II

Knhe- Tucker ophimality conditions, Convex
Programming areel dual ity Faconstrained anied
transformation osprtimication Lechnigues | waadratic
Drogramming . Hoa-linear BFroglramining. Grometric
Pragramming. Goal rrograwning  Elements of  Oybnamic
Programming .

Eookz Recommended

Kambo, H.2, : Mathematical Programwing
Techniques,
Eazt West Presa, Rew Daihl,

Taha , H. 4. : Dparationzg Reasarch
A Introduction, Memillan Pub. Oa.

MT - 404 : SPECIAL FUNCTIONS

Infinite produacts:
Definjition, Neceszasary condition Fxr  convergence,
Abaoiute eohvergemcs, uhiform o h LT ST T

Gamma and  Bets  Fooctions:b series for i{z}/ iz,
Evaluation of I'(l). The Euler product for iz} Ths
diffevence egquation T{Z+1} = = F{z} Beta faonction. The
value of I'(5) T{1-3) Legender = Tuprlication formula,
Gauzss pultiplication Theorerm.

At



Hypergeonmstric Function. The functioo F(a.b,o2h.
Evalustion of Fla,bhic:l). The conbirpdmus funchion
relations.

Genaralized Hypergemstric funcuoions.
The frnoetion pFy, The  conkt . gdaous fuactions
ralationse. -slzchvtz, Whipple and I <on’ 2 thaoram,

Generating can tions; »
Generating fanctions of the form S{3xt-t7): A(L}
exp [ oFh/{l-% k.

Orthogonal polyvoomials;
Orthogonality, Legendrs, Her-dite  and Laguserne
polynomnials.

Books Heoommendad

E.B., Rainville ;o Bpecial fupnctiows, CThelaes Pub., Co.
Hew Vork, 10560,

L.0. Andrewus : Specisl functicazs of Mathematlieos
for Enginears, ¥Y-:Graw Hill, 189892,

MT — 400 . APPROXIMATION THEORY

Introduction

General exiatence and uwriqueness of —
approximations.
Deiform approximaticds.

Welapatrnss  theoresn  and Beyastain Folvacdimsl
approximation. facksor s theoremas . Claracterization at
Beat approxipaticn, Approximation on a finite 3=t of
points copputatonal methods.
Leaast  sagquare aperoximation, Approximationg I AL
interval,Th:s Jacobi poldypnomisia,  Avproximation on &
Finite =met of polnta Effectivenca®s as & vnniform
spproximation,
Polynomial and spline interpolation
Genarsl raauwlis,

The aize of Lebsaxpas cocnavant Interpolating
colynomiala aa Leazt AgUares approximations, .
Interpelation and approximaticn ¥y splines, SO —

aexvtermal propriies of =2plipes. Wifornm spproexination by
spllnes Least square appoeslimaticon (y apiines,



[,

Arproximation & interpolation by rational functicons.
Existence, characterization & vniguaernsss

Depree of approximstion, Finite point seths, Bationsl
interpolation, cowputing = Best Approrimstion .

Fade spprovimations, Definition & rroprties of Fade
approximation, Direct iheorsm for +the  rous aof bhe
Pade -table. Converse theorem for the rows of the Pade”
tzble.

Booka Eecommendead

Theodaonrs J,Rivlin An intrziaction Lo the

approxigation theory najisdell
Fulby, {On.

P.F.Petruahev & : Rational approximation of real
¥Y.A. FPopov functions, Cambridge Univ. Freas.
O
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