p—e

A AeS

T WK

ff,,.. _,j',, AT A
-'.f ./-'.-"'"'
o L R

r:”j'*"‘ ,__/, EE
""///I”'-h -4 e :—/

; .-"' -
t
8% *’iﬁ 274
» Ay
- r

i g -/fi-.-f.-?’ff e

FOR B Sc {Computationa! Mathematics)




MT-1x1

MT-10z
MT-102
HT=104
HT-105

WT 204
HT =20
HT=-203
¥T-z04
HNT-205

MT-301
MT =302
MT-303
KT-304
HT 305

HT—403

MT—4802
NT-403
HT—-404
HT~405

M Se (CoMPUTATIONAL MATHEMATICS)
STRUCTURE
SEMESTER~I

Cajculus aad Coppler Analysis
Topoliogy

Discrete Mathematical Structurss
Appliazd Abstract Alsebrs

Computer Frosramming and Utilisation

SEMESTER=-I1

Heasure and Iategration

Hathematical Mathods With ﬂupllcatienﬁ
Functional Analysis

Linesr Algebrs .
Corppuier Oriented Rumerical Methods

SEMESTER-LIT

Partial Differential Eauations
Advanced Analysis

Optimization Techiiguas- 1
Advanced Topics on Lattice and Graph Theory
Advanced Humerical Analysis

SEMESTER=LV

Fluid Dynamics

Operator Theory
fptimization Techniauss-13
Special Functions
Approximation Theory
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M S {COMPUTATIONAL MATHEMATICS)
DETALED SYLLAELUK

MT — 101 : CALCULUS AND COMPLEX ANALYSIS

Pt ivoons of adaral Variables- Linwear
transtormahiosd ot T e lidean Ti - o
ifferentispility of fueacticas of sevaeral wayiables.
The ohain rals.  CTontraction priociple. Prrtisl &
divectional derivstives. Taverse & Twplicit fonoticon
Theorams .

Danifore convergerce of  Saguencss grnd aeriea of
functions. Weirsirass m-test, power geviaz . radivs  of
SO Ve e nce,

Analytic Fupctiona, FPower aeriea. expansion of
analveic funetion, Fundamental Theorem of sigabra
Liouvilile s thecrem, Cauchy’™a Theoram,

singularitiez, Clazaificaticn of singularities, polies
and esseptial sipgularitiss. Singular part in Laurent
series development, FRouche a Thaoron.

Caloculus of Residues,

Bocks Beconmended

W. Rudina . "Principles of Hathemstical Apaiysis’
(Mo Graw. HIl1l International Siudent 3rd Fad.

J.B. Conway ; Functiona of one comblex Variabies.
(SLrriugsi ¥arlag, Graduats text).

J V. Deshpande: Complex Analysis, THH. Hew Delhi.

MT - 102 : TOPOLOGY

Towological spaces: Dbefination & ERAMDLES of
topological apace=. Raszs & 3ub-bases. Subsipaces,
closed a3ats & oleaurs.  Belighbourheoods. interiar &
accumulation pointa, Continuity & relsted concepts.

Apares with speaial properties Compactosss, Lindeioft
5. separable spaces, Flrst amd second oountable
Connectedness

sparation AxiowsTo, T1 spaces,Hauadorif, Eegular,

a2
Completely ragolar & nors3l apaces. Compgictress &
sepsration axions, Hryzbkon lenmd

i ]
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Local Coppactnass Alexandroffa ohne point
compartificatiog

Complete  HMeilric  apaceaPalre category Theoram,
contractlony & flusd pednt. Compietion of a metric
SPace,

Loals Recompended

E.D, Joshi - Incroduction to genersl Topology, idiley
Eastevn Ltd, 1889},
J.R. Hunkers : Topology a first Coarse, {Prentice Hall of
India Pvt. Ltd.}

TGLF. Bimmops o Introduction to Topelogy & Hodern Analyaia,

{Intenatiogal Students E&L)
J.L. Kelley : General Topology (Yan RBostrand,
princaton)
5, Wiliard : General Topology, {Addiaon Wealy
FPublising Com.) -

MT — 1073 - DISCRETE MATHEMATICAL STRUCTURE

Ordered Sets - .

Poseta. Latiice a3 a poset & as  an Algebra,
asmi-iattices Repressntationz of finite posets Ty
covering relatiorz, £haln, Copditions, _iﬁqmorph%sm.
jagtone map, nomomorphizns, sblattices, 1&&315, Eiime.
{deals, congurence Malaticons, hopgomorphisn Iaiitzgi,
conniementation pasudooonplensnted, megt aemi-lattlc %
: Iattioes, with status o

Aiatributive soditlar , h
Chavacterizations., Stone 8 ThHeorn & congagueiics,

. ¥ ! _!‘-iﬁm
fpapha subgraphs, 13oworph . onne
. Hamiltonian paths and clrcouits

senpected  graphs,
travelling

" aph, e sountin
Eiizi ﬁi;ﬂprghlem,Treeﬁ % their proparties. oodl e
trees, spannimg trées.

Combinatorics - awts tions

e, pambar nf
HHMEif forpal pOWeYl 3er@e5.
r = Relation, Multinomials

asic cambinatorial1‘
of  an Antagsl, ﬂlge?fﬁ‘enc
Generating sunctions. Eeourrs
Syaye Formalsa.
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Banks Becometedsd

i : *E = I LSET)

o Narsiogh . Graph Theory. (£ »

EE€GE;1ze;gh - Lattice Theory - Eirst Concepls &
. distributive Lattinces

5. Gratzer General bhatbios Theory (Azadanic Press
1878} ]

Y. Krishnamurthy: ragbinatorics (East West Fr;s;?qlﬂﬂg.
%.0. Joshi Foupdationz of dizcrete Mathenstics

{Wiley Estern LEd, 1HEF) _ ]

Prof. Mrs, H.5. Ehave & Prof, Kaghunaiha 1.T._»
Flemants of Graphk Theuwry (GAAS Prakagh&n: Iﬁﬂﬁu .
peory & Hennath Leavassur - Appiied Discrete strugturas
for Computer Solencd. {Zalrolia Fublication Pyt. Litd,
19861,

Frank Harary  Grach Theory . Barosa bl ishing House

1gésn
MT - 104 : APPLIED ABSTRACT ALGEBRA

Rings & ldenis

Introducticn, Integral Domains and fi=1da. Rings,
subrings. Id=alz and quetient rings, Euclidean dvomeins,
Upniaue factorization theorem, polvnomials.

Finite fialds

Fxtensions of fislds, Irreducible polynopials aver
fFinite fields, factorization of polynomials over finite
Fielda, Algebric Extenszions.

Applications o Coding Theory.

i Binary Group Oodez: Encoeding and  decoding, Elock
codea, Matrix spcoding  techriques, &Group oodes,
Decoding tablea, Hanming codas,

i1} FPolynomisl codes;
i1i} Bose- chouvdhurl - Hozauenghew oodes,
iv} Radary conmunicationa  aystens, Diffeyrencse Qodesx,

and its applicatioga.,

Eooks Racompended

Rudelf Lidl and Appiied Asbt
: 2 ract Al a s
Eungfrkfi}z (Springer Veriag. {Iﬁﬂéllb gebra and
s arhmlt and . Modern Applied y a
Ehgmsnﬂé Barteepubl, Ad. Delhi.) 195?,ﬂlgﬂhLE LB
JH. Helow Iintroductin o
Allyn and Bacon {1S6@7}. iction to Bodern Algebra

Bervlel:amp E.R. . e - ,
Hill, 1963, Algepralc foiding Theory, Hofraw

O



MT - 105 . COMPUTER PROGRAMMING & UTILISATION

i. Logical organinstion of conputer gvstem,  introdivction
o rambaxr ST ERLEMS introdection L A compiter
Programming. Alocorithms % fiow Charts, DTOEran

develapnont process .

2. Introdoction to FORTEAN-7T. Character set, dsxta  tyvpes,
ERPressions,.  operations, standasrd fonchions.

3. Sequential Stractarses
ansigament Stat=ment
Leput & ootpol stotemsants {list-direched)
STOF Atztewent
BN Statoment
- Selestive Struciures
COTY Staterents © Assigned G8TH, Computed GBTEH,
IF Statemenis - Logical IF, Blcook IF, Arithmatic IF.
Basted Dlock IF structures
Mialti - alternative aslective atructure

KL

Repotitive Structures

ot IF Loop

L DO Loop
Heatad DO Lo

6. Subacripted variasblea @ Notation
Arrays
IIMENSTON Statement
Input satput of arvays
FARAMETER Statement

7. Format - Directed Inpunt & Output
Inpui/Petron Statempents
FORMAT LGtstemant
Foarmat Spacificatiosng

a4, SubhDrograns
Purposs & 4330
Functions : Library, Statemant. Function subporarous
Subroutine : GCALL statenent
TaTA, RAVE, COMMOR Statemcnta,

o, Fila pyroosasing
Mpening & cloaing files
Obteining information about & File
File input & osuatput
File pozitioning

1. Additonal featurss

FROCZEAM Statement

ANSE Statament

EQUIVALERCE Statement




Orilization

el

(TR

-

Writing FTORTHAR-77 programs for the fullowing.

Finding largest/Hmallaszt of giver aunbers uaing array &
without array.

For arranging given rpumbera in Aapending/Deacending
arder using arcay/vwithout array.

Matriy Multiplication

Te Find Transpo-= of 2 given Matrix

Find 5in ¥ uaing Toyler = seriz=s & compare the obitsined
value with the value cbizined waing standard Funotion.
To ascest any lizteger rusber % prite it in reygraz
order. Also fipnd aum ~F its digiis,

Generte Tirst 1M prime number ztartig form  any  prims
N,

Find 8CD of given aumbers.
Poolka Recommendesd

¥. BRajaraman, Computer programeing in FORTRAN-T7, FhHl
{1998}

Frogramping with FORTRAH-77, Ram Rumar, THH

Kernighan B YW, & Plughter P.J.: Elewments of proeranming
style, Mo Graw Hill, ¥ew Yark

MT -~ 201 : MEASURE AND INTEGRATION

Coptor sot =ud Canter-1ike seta and the Lebeague
functionr. Lebesgus HMiter Segsurs, mpaaanrable sets,
o-algebra, regularity of wpeasure, coenplete measure,
M=agurable function, Baoral sets and Borel
measurability,

Integration of non-negative functions of a real
verlable, Faton a3 Lemma, Lebaxgue mponotons oconverganos
theorem  the general integral. Lebezgue s dominated
converganc:e theorem. fompardiszon <f Riemann and Lebesgue
integrala,

Tir2 fouxr  Dind derivates, functions of  boonded
variation. poaitive, negative and  totsl  variation., A
fupction of & & is continuous 2.2 A Funection of Lo,
is differ=ntiable 3.2, and the derivative 1= Ffinite
et.e, Mffsrentation, indefinite intergral. Absolutely
contiavous  functiona  and Fundamantal theorem o f
Caloulus, A function is abssluitely eomtinueous 1FF (&)
it fa LBoo, (BY A0 i3 continuous (¢l Freseryvea actzs of
MEAIUIE Zero. LpfSP&cUﬁf

)



&

rad

3

1

fan

on

Convergence in peaagrs sonvelrgences  in masn  of
order 1, simcat aniform LQJVE"E&PQ%, Egoriff s theoremw,
implictions among thessa,

Bocks Recommended

D Bsrra, &, {16513 ; Heasurs Thesry amd Integration

Wileyw Eastern. Hey Delhi.rn, Hew Delhi

Ropdea, E.L. (1888} © Pesl Analyszia, Thisdg Edition.
Hacmilian Fubliahiag o, Haw York,

Halmpe, PR, : Measure Theory, Borosa
Publication. Bombay

REudin ¥, : > Keal and Complex Analyaia. Tata

MeGraw Hi1l, New Deihi-11.

; 202 — MATHEMATICAL METHODS WITH APPLICATIONS

The Laplace *rarsiosm .

The transform concept, Defination of the | Laplace
tranaform, Transferna of alampantary funationa,
Tranaforming initial valae problemns, Segtiongily
contingeus functicns, Funoticns of sxponentizl order,
Fupctionzs of clazz A, Transforms of derivatives,
Ierivationa of transforms, The gZamma Fupnction, Periodia
Funcotions.

The Inverss Laplace trarmfosm

fafiniticon of an inveraze trapsform, £ Step
functian, Inverse Laplace trapaforms of  derivatives,
Inverse Laplsce trangforms. Partial fractions method.
Simpie Ipitial wvalne problema,. . Spacizl integyral
caiations,

Applicat form Lo Physics:

Yibration nf apEing, Undamped Yibretions,
Eeaonancsa, DNampad vibrations Applications to
mechanics,

Applivtions to differential equations:
Ordinary differential eagrationz with conatant
Fficients, Ordinsry differential eqiations with

e
varigble coefficient., Simultanecus Ordinary
diffarentisl egusticns. Partlal differential ssuations.
Applicatione to integral acd difference egeaticns:
Integral equations, integral ecuations ?f
convolation type, Abel & snbtegrsl eqytation, 1nt§gru—
differantial saqauntions, Difference eauations.

Hjiffarential differencs equationsa.
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Fourier trana{orom

Fouris~s zsapies, Fourispe intezral Formula,
Examples of foupler tranaform, Fourler sine trapaform
aid Fourdier consa’ipe trapsform,.  Inveralon theoyems for
compilex Fourier tronainems  Fourdier sine tranzform and
Fourier oraire trgnafors, The copwolution  theovem,
Fagroacyal o inder sty for Fourisar integral.
Eelationship botween Fourier snd Laplace ifransfors.
Applicstions f Fourier wresnaforps iz intitial  and

boundary valus orobloms. -

{alculus af Yariatfimws.

Funcoticknis, Somwe Sisple Variaticoal FProblems,
Funcetion Spaces, The Yariation of & fynctionzl, A
RHecamgaary Conditicon for an Extremur, Th: Simplaat
Variational Frobizm. Euley 2z Eauaticn, The Case of
deveral Yarisbles, A Sinpie Variable Ead Point Froblem,
The Variational Derivative, Invariance of Euler's
Eauation.

Frrther xwializatlmvres

The Flxed End roint Froblem for n unknows
functions, Varistional Frobliems in  Parametric Fory,
Functionals Depending on  Higher-(rder Derivativas,
Yariational FProblema with 3ubsidiary Conditicns,

The SGereral VYariation of 2 fiewiipnal

Derivat.eh of the Pasie Formula, End FPolinta Lring
on Tao Glven Curves or Surfgces. Broken Extarmals, The
Veieratraas- Erdmann Jonditions.

Books Harommendsd

A K. Yashizatha & ; Integral Tranaform.
B.h. HGupca.
Gelfand & Fomin ¢ Caleulus of Variastions.

MT : 203 - FUNCTIONAL ANALYSIS:

Banach SPHTES T Definivion %ﬁd examples, Coanstruction of
new oortped liasar spaces, Lonvexity of the onis sphers
of 3 normed Linemar space. Linear tranzformations.

Finite dimencionnl Y Linear EDAEE The
ﬂahn;ﬂanach theorem. The nztural etbedding. The onpen
Mapping Theoram . The closed gvarh theoremn.

Brrnach-Steinhaoss Lheoren,

ﬂilbert? SQaCe | Dafinition snd examples,  Schwnrz g
insguality. Projection theorem, Orthonormal sty

Besspulg's imsgnality . Pavrsaval indentity. Cram-schwidt

R}
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orthogenalisaticon DProcess The COningats SQRCS
- — T m by - = =3

&,
H .Qperators snd their adiciy 1 .
’ i g Thaelr adicinta oh =2 Jilbert Proie :
oreratora . T Frojection

Flrli tF! ﬂime‘lﬁil:lﬂﬂ-i - - e
= Cifel i 3psctrat theory. The spactral
theoran, 15 ol

Books Recommendad

E.¥. Limaye : Functioral Analysis ay Fastepn
Lid. 2636, * lysis. Wiley Eastern,

a.F. Sipmon Poantrodgucticn to Topolocey & Hodern
Anslyais. {Interpational Edition)

MT : 204 — LINEAR ALGEBRA

Hodules . Sabmodanles.  R-howoworphisw  direct  som.
Finitely gensrated modules. Free modules PID.

Stroctere theovew for finiiely genersted modizles
over o PID. Applicatians 1o linear algebra. Jovdan and
rational Ceaponical forws. Applicaticns to gromp theory.
Structure of f-g and finite abelian groups.

Bilinear Foorma, Syomaetric RBilinesar forms.
Drthogonal sum, Alternate forms. Strusture of slternate
forms. Quadratic forms, disgonalization of Symmatric
bilinwar form. Byivezater a3 theoran.

drthagonal gecmetry: Hyperbolic plane: Witte s
cancelliation Thesrem,

EBooks Becommanded
Linesr Algebrs.

Linear Algebra.
Basis Algehrs 1.

5. Lange
Fraleigh,J. B.
dacoblson, N.

LI LN

MT - 205 . COMPUTER CRIENTED NUMERICAL METHODS

I #he following topiecs on oarerical methods,
students are sxpected B0 be abkie Lo writs prograns,
sabprograms oF programn segnsnts o ms well =a=s perform
aamerical caloulations asing electronic caloalators and
mathematical taebles.

Tterative Hethod for soluntion of alg=braic equstions

Hewtoa Raphson method, itersiion methoed, wethod of
false position, rate of cowvergsncs, CcOwRAYision af
thene methods, ohoice of an iterative method  and
frplementation.
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Sol : of Simaddtanecss egunations. o _
‘ﬂllt%gzect methods - Cramers rale, Ganss Ellmln%ﬁlﬂﬁ
method, pivotal condensation, iterative methods - Gauass
Feidal wethod, Jacobi methods .

Interpalntion ,

Lagrange and Hewtoon interpoiation ma2theds, Fipnit=
diffavence operatora, interpelating  polvigmials Haing
Finite giffersnces, differance talilaa- centrsl,
rorward, bhackward,

Rumericatl Integration

Hethods bazed on bterpolation. mathoads  based on
undeterpined coelfficients, Soibcal te Integration
methods Trapezoidsl  and Simpoacr s rui=a, doubi=
integration [derivation aprlications and errors in  the
formulae, copparison of two forpulac]

Numerioeal Differeptiation

Hethoeds haaed on interpclation, finite differances
and undstermined coefficients,
Soalution of differential aguatiops,

Humerical methodz-Euler g method,  Backward Euler
method, Single step methods- Taylor seriess method,
Runge EKutta methods, Multiztap r:thods, Stability
annlyais,

Bocka Recommended
M.K. Jsin, 5BRK Ivengar, ¢ Bumerical Methods for

Scientific R.K, Iain, % Fng. GﬁmputatlontHiI¢F
Ezatern Ltd, 87,

E. Balaguruzswamy D fomputer Griented Statistical &

Numerical Mathods, tHecmillan
Publicacion, Lid,) &g,

5.8, Saatyy, - Introductory Methodas of Humnerical

Analyaia, PHI 1aai

H.M.Antia, C Numperical Methods for Beientists g

Enginsers, THY, 1857,
PRACTICALS

Braw the flow-ohart and urite a Programe: to  find the
root of the equation F{x}=# by Newton Raghson method,
Draw the flow-chart and Write a programme te find the
Peot of the equatiosn Fii} = @ py Tteration M= thod,

Dyaw the Tlow-chart and Hrite a programge 3y find the
oot uf the equation F{rny -2 by Faias Position mathod,
I'raw the flow-caart and Write a programye to  integrate
the given function Wsing Trapezoidal Faie, )
Braw the Flow-chart and Hrite 5 Programee to integrate

the glvepn funtion Using SGimson = 173 rule.

14
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Draw the flow-chart apd write a Prograans for  fitting

2f & polynowmial of dagrea f nEing Lagrange &
interpolation formals.

Braw the flow-chart and write 2 DrOEramae Lo solwe &
iven differential =quation using Euler s simple and

wodified method,

Draw tihe flow-chart and writs s Progrsame bt aclave 5

given dirrerential equation using Hunge Kutta methed.

Draw the flow-chart and write =z progrimme o aoive  a

given set of =zimultanecus  squations uaing Gausd

vllmination method,

Drsw tie Flow-chart and write a prograpins to inntegrats

the glven set of sisultancoua  equaticn dsing  RGauss

Seidal eiimination method.

Draw the fiow-chart and write a programmye to integyate

the given functicon uaing Simpson' a 3/8 rals.

Draw the flow-chart and write & prosrasime Ffor finding

the inverse of 5 given matris.

MT 301 . PARTIAL DIFFERENTIAL EQUATIONS

Dtrum-Liouviile theory.

Formalation «Ff a Fiaoblan, Orthogonality of
eigenfunctiona. Hondeganeracy of esigenvaluses . Positivity
af the eilgewr values. ocomplietenssa of the elgen
funotion, asymptoetic bahsvicar of the  plgenvalussa snd
elgenfunctions.

Bezsel s fanctions.

Besael "3 equation, the power series aoluation of
Seazel 'a squationa, integral revresgentgtion of Fesael =
functions, the sefond aoluticon oFf EBesaesed s sguation,
merags of Bessel funstiona,. asympltotic behaviouy,
Fourier Beascl aseriasz. apherical Beasel function.

Eeypetudre fimations., ot
Legsndrs  oguation, Legendrs polynofial, Serlss
zypansions, ssaccisted begendre Funeticn,

Linear secord order partfal difierential sguatieons.

Classification i ASCOH ﬂr§¢r gartia{
Gifferential ¢aquations, linsar equaplan +Hin wtmi
indepandent variables, mathod al reductlaqﬁ iw}_nu‘ﬁzﬂ
form, linsar zecond ordelr r.d.2, ‘in M?Ib tEJnn"rm%i
ipdependesnt variables, mathaod qf rﬁduﬂFiuﬂ L+?2§ ;f
Form, supsrresition & subtraction principle, methc
éep&ratien of wariables,




Lh

Laplace eqriatinn.

Solution in carte3iamn so-ordinatas, solution in =
rectangle, Laplacian in polar co-ordipates, separsted
aoluticna of Laplace equation. applications to bhoundary
value problems, Uniguepesas  of salurions., extgrier
problem, Wedge domaln, Neptmann & problemn.  expliclt
repreacntation by poisson 3 Fforpuls, bLaplacian in
spherival co-ordinaves, sapq-ated solutions of  Laplace
aguation in  spherional oo oordinates, tgdary valns
problem in a spheare, boundary value problem extarior 0
A aphere.

Heat el Lo

homogenAoua boundsey  oonditions o # zlal,
separated =sclutiona with boundary copditions,  aSclution
of initial wvalus probelm on & alalb, aaympiotlc
behavicur & relaxation time, uniguenszs of aocloticnz,
inhomogenerous boundary conditions won a slab, statenent
of problem and five stage methoda of sciution in =&
rectangle, Heat flow in a2 oyliader. seprated =Solution.
intial value problem in a erlipdar, indtial  wvalue
problema between two cyiindera, heat flow in a  s#phers,
apaaratd solutions of heat z2auation in gplrerical
co-ordinates.

nrazi =linear syzsten,
Linearization af a radycibis ayatem B
aiasi-lipesar equavicona by Adcdograph transformations.

bty

Socka Becommend.:d
Prinsky: Partisl diffoarential equations and
applicationa to buundary valus probiems.
F. Frzaad. Fartial dlfferential cquations.

MT — 302 . ADVANCED ARALYSIS

Barmonils functions
The Canchy Eiewunn sqguations
The Paicsen incegeal
The. mwean valus property
Bovrndeary behaviour °f Paisson i
Bepresentation thenrams

The maxiwas modnlas principls
The Sohwarz lemms
The Fhragwen bindelsf mothod
An interpolation theoremn
A converse of the maximm modnlos theorem

ntegrais

O
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Approximaticon by rationsal nnction
Prepavation
Aungs s theopren
The Bittag Leffer theasram
Simply connectad regions
Conformal manning
Preservation of angles
Lin=sar fractioonal transfornations
Mormal families
The Eicmann wappilng theorenm
Zeras of holomorphic funetio
Infinite produets
The Weierastrass factorization theoren
An interpolation problen.,
Jenesen s formls
The Mints S-asz theorem

" Er
ELF

Books Recommended

keal and Complesx Analyais, Third Edition,

ﬂalter Rudin, McGraw Hill Internaticnal Editions.
Complex Analyeis, Third Edftion

Lars V. Ahlfors, Mclrsuy Hill Internsational Editicns,

MT 303 : OPTIMIZAITON TECHNIQUES -1

Linear Fraogzraomniog : Graphicoal procaedures
redundant  activities, surplns TESOUTCes; simplex
slgorithies theory aod wethod: dual of 2 problem aond
rroperties of dual; dnal simplex procedore, revised
simpley, procedare.

Applicsations af linear Crogiamming :
tranaportation problem; asajgrment problem:  maximum
flow in & given netgork: shortest route probles:
transahipment problem, Integer progzramming; Pure LIPP:
Hixad integer programming problam;  beshch #nd boond
method, £ -cut.

Bopls Recopmendad

Bon-Linear azd dynaplc prograpming
perations Ressarch an  Iantroduction,
HoMiilan Co.

Lipasayr Programming

Integer Frogramming ~
Principles of Dperaticns Tesesrch
Hathematicsl Programming Techniques
East-Weat Prezzx, Hew Ilhi.

Hadley,. 3.
Taka. H.A.

CEI )

Gouss, 5.1,
Tahs. E.A.
Hagner
Rapba, B.5.

w1l omlowr

13
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MT 304 : ADVARCED TOPICS ON LATTICE AND GRAPH THEORY

(=N
..

A

LATTICE THEORY

Distribative Lattices
Characterization theovemns aful Representation
theorems, CORZrasicse relations, Algsbraic lattices,
JIh, MIL, nistribative lattless with
pa&udmﬂﬁﬁpl&ﬁ&bt&tiﬁn.
fongraences and Ideals ]
Distiribativwe. Stondsrd aond Hentrzl =lemsnts s0d
[denls, SLEGoLED theoroms .,
Modulary and Semimodnlar Lattices
Modalar, Sewimodular lattices, [ntrodaction 1o
Geometric and partition Lattices.

GRAPH THEORY

Cutsets and Oat Yerticas

futsets and 1LE properhis=s, rundamental circwits
and Tatsets, connsctivity and separability.
Flaner acd [haal Graphs

Different represenistion of = planar of graphs,
Geometric and combinatorizl doaal.
Matriyx Bepresentaticon +f Graphs

Incidence, Uirenit, Oatsel, Fath =nd &disncency
matrioes.
Erumeration of Graphs

Types of Enumerstion, Counting 1ab=11=2d tiess and
Unlabelled trecs. Polye s oountilig thsorem,
I racted Graphs

Types of Diagrapha. Dimgraphz and Blsary
ralations.

Bogksa Recommendead

Graph Theory (P81 1887 . Deo Haraingh
Cenersl Lattics Theory. (Academic Preas, 1878
G . Gratsear, ’

MT 305 AXVANCED NUMERICAL ANALYSIS

Singlestep methods,

Implicit BEung=2-Futts Maetioda, O ¥

' i 2R il . wrachhonff et o
Sxﬂtngaf differential =quations- Taylor EiiEﬂ nﬁﬁffdg'
Runge Kutts Methuds, Gtability analysis. ot
Muitiater Methods, B '

Bxplicit msltioster meth
: . =k wds, Multiastaep w1
based on differentistion, Predi-tor c;iiizE;E mﬂtﬁiggﬁs

Difference method, for .
= g L + s .
equations, * parabolic partial dirfferantial
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Differnece methods for hyperbolio Partis] differentigl
eugations .

Mifferenas m2thods for Eiliptie cartial differantial
eduations

Finite hlements methods

Weighted reajdpal methods, Variational Hathods |

Eools Fecommendad

M.K. Jatn Hoamaricgl Solationsg of diffetrentigl
aauationg,
J.I. Smith Romericas Analysia.

MT - 401 : FLUID DYNAMICS

Basic cOncepte

Velocity of a fluid particie, Aitreap  linea  snd
Path lines, methods of Buler  and Lagrang=, Relation
between loeal and individusl time rates, vorticity  and
voltey line, velooity potentisl, Differantation
following the Tianid, Fquation of continaity ign Euler s
and Lsgrange's foyp, Equivalencas of two forms of  the
edquation of continuity. Equation =«F  continuity  in
curvilinear, rolar, srperical . &% cylindrical
co-ordinates, symmetrioal forms of  the ecquation of
continugity, Foundary surface, Eaquation of irctlon in
Euler’a form, condervative field of fores, Equatiops of
motlon in Lagrangs’ = forp, Intrinsic snergy, The enargy
equation, Eauation of inmpulatve mation, thysicml
Interpritation of vorticity vector. Analyvsis oF the
most general displacement of a flgid alenant..

Specinl Hethods ] '
Hotion in 4wo dimensions Stream function in  tpn
dimensiconsg, physical meaning  of  wix,y) - w{xﬂ.yﬂ],

yelocity devived from the stresm funotion, ?tlﬂﬂi%? in
polary co-ordinates, The stream fonction of a ﬂnlfnr@
giream, complex potential, The ecircilie Fhegrem, t?u
dimensional seurce snd its cﬂmplexﬂ pﬂt?ﬂtl&l. D?ubl¢E
and its complex potentisl, thres dlm&ﬂ?lﬁn&l Eﬂuru&f&nﬁ
its welooity potentizl, Uniform ﬁtye@mlng deducegnl rm$
g combination of a  source §nd SEINE, ﬂ?mb;natlun bl

sources and shresms, Images in two dimsnsions.

gtraight line

i 505 ce in oa st
i} Tlwmage of = SOMATTE e s i
i1} Image of donblet in 2 ztriaght lias
1iiiy Imwags of a soiroee in a circle
iv]  Image of & Doublet i a cirvcle,
e
_ ek - =
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Storkesn  current function ¥, speical forms of o

i} Steady streaming parilel to GX

i1) & source m at @

iii) A Doublet « at @ )

vy Finite lins sgguroe aiong the =xis Eutley A
sphiera theoram, Im3ges in three dimsnsload.

i3 image of 5 source in a piane

131} Tmage of a2 Poublet in 2 plane

111, luwsge of a acnree in a aphere

ivl Image of a radial Doublet in a aphetre.

feneral method for imagea in a  plabe. conformal
representation, conformal tranaformation o A souroe
and a deublet, theorsam of Elasius, Flow and
circulation, Irrotaticnal motion, Kelvin s circulation
thaorem. Helmholtzs s vorticlity equationsz.

Motion of a circular <ylinder, General motion of &
cylinder in two dimensions, Boundary conditione for the
current function, Motion of a circular cylinder in a
uniform stream, circulaticn about a cireulsr cylinder,

Elliptic cyiinder

Elliptic co-erdinates, Joukowski, tranaformation,
streaming past a fixed Elliptie COylindeyr, Streaming
past a fixed oylinder of any shape.

Liguid Waves
Most genersl expres=ion of a Wave motion Harmotic
waves, plans wsves in three dimensiona.

Applicaticas of conformal represeptatlon

conilsral trapsformation, Anglysia of  Joukwaki s
tracafc rmdation,. conatraobion of  Joukowsk:  Aers f3il,
Flow witr cirgulation past & rectangular Reroficil, Flow

gith Elrfdiﬁtiﬂﬂ vuar an Aercfolil. Sobhwarsz- christoffal
tranafsrmation.

Viacocits

ﬁatiﬁn of a vigceua fFluid, Javier-stokes”
Eugationa oF motion,

Books Hecommended

Bannl Lal, Flemerntary Hydrodynamics, Atmpa Fam &

wong, Delhi, 1961,

F. Chorltan Faxtbook of Fluid Pynamics .,
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O



-

o

MT - 402 . OPERATOR THEORY

Cowpact operators on darnach Spaces:

Cowpact Linsxr waps, hormal cowmpact apsrators, specthrom

0f 2 coupact operstors.

Bonnded sperstors aad i
=+

a iuts: Hortal and =seiy B iving
cPerators. Couwpact salt s

L
diviet cperators .

2l Anmivsic of seif adioint sperators crthogonal
tions,  Besolotionz of  the ceeratoy,  spechral
1oint operstors, properties
£ cbrn, Boamericsl range  aad  spectrom  of i+,
spectral radives of a welghted shift,

HBooks Fecomsiended

B.V. Linaye tFunctional Anslysis, Wilevy Eastern
i, 19349,
F.E. Halmos ¢ A Hilbert Spuce problem book, Sptinger

Int.. Sx1., EBd. 1978,

MT - 403 : OPTIMIZATION TECHNIQUES - 1]

Euhin -~ Tuckar optimulity conttitions, Convex
Drograming | duality ., lhconstrained A
Lransformwation optimization techniques Ehaadratis
Brograming . Hon-1liuear DIOErAUALTE . feometric

Frogramming. Gosl programming Elemwents of Dy bnzmic
Frogrameing.

Eookzx Recommended

Kazbo, N3, : Mathematiczcal Programming
Techniques,
Ezut Weet Trassz, Hew Delhi,
Taha,H. 4. : Mperstions Rassaych
A ntroduciion, Hemillan Fob, Co.

MT - 404 . SPECIAL FUNCTIONS

Infinite products:
ezfinitioa, Ne
Abaclute convergeno

SeRAsry condition  for convergeros,
=, Uniform convergencs.

Gammwa and Atz fooctionsA savies for iads T(z;,
Evaluation of I{l). The Euler prodonct for {z) The
difference eguaticon F{Z41) = =z F{z} Bela function. The
valve of I'(z} T{1-2) Legender’'s Duplication formula,
Oouss multiplication Theoren,
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Hypargeometric Function. The Dunction Fia.b, o 2},
Evalustion of Fl{a.bio:il). The contiguons function

relations,

Ceperalized Hrpergepetric functiona;
The funcbicg Fa,. The contiguous functions
yrelations, Salacwits, Whipple and Nxon '3 thaorem,

Generating funetions,; 1 . -
Generating Sractizas of the form  Gi@wt-tT), A{t}
arp § -xbs{l-f1]).
Orthogonzl polynomials;
Orthogonality, Legendre, EBerilte and Laguerms
rolvnomials,

Eooks Becommsendead

E.If. Eainvilile : Bpecial fupctiona, Thelzes Pab, O,
New ¥orli, 1PEG,
L.C. Andrews i Bpecial functions of HMathematics

for Enginears, MoGraw Bili, 1992,

MT = 405 . APPROXIMATION THLORY

Introduection
Fenaral exiastence and tinigueneszs af
arproximstiona.

Uniforwm approximatlion,

Waippctvaas  theclem  snd Bernastelin peslynoims],
approvimpation. Tackson ' a  theorems.Charaocterisation af
Pesi tpproximation,Acproxamation op a finite a3at  af
points comMitatonal methods,

Lezat 2q0arsd apbroerimatios, fppraoximation S an
interval Tha Ja--obi polywomisla.  Approximsaticon on &
finite zet oaf pointa Effectivensss zs  a i Form
gpproximation,

Folynomial snd aplines interpoistion.
General reaults,

The ajize of Lelsugye conatant Interpolating
polynemiala a5 Leaat agyares approXimations.
Interpelation and spprosimation by =plines., Sonme
extermal proprtiie:z of splipnes. Uniform apeproximation by
aplings Leasi square approximation by splines.

€«
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Approvimation & interpoistion hy rational fanctions.
Existence, characterization & Gl gueness .

Begree of approvimation, Finite Point sets,  Rational
interpolation, compphing @ Best Aprrozimwation.

Fade "approximstions, Definition & rroprties of  Pade’”
prroximation, Divect +thesrem for the  rous af  the
Fade -table. Jomverss theorew for the rows of the Fade”
table,

Bocks Recommended

Theodore J.Riviin An Introduction t:n the
approvimation thaory naiadell
Ful, o,
P.F. Petrushev & ; Eaticors)l approzimstion of real
V.A., FPopov fanctionz, Capbridge Pniv. Press,
A
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