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M.5c.CCoMPUT A TIONAL MA THEMATIl :S)

DETAILED SYLLABUS

MT - 101 : CALCULUS AND COMPLEX ANAL 1515

1. FUTIcti,.,w, of :06'""ra1 'f',riabl",s' LiT""ar
tl'ansi,)l'mat.i,,:.r.," '.'{ tLe Eu,~li""''H. n .,;pu,:oe
[liffenmtlll.bili"t.y Qf: fuw:tiN"" of ."v",ral v","riabl",,,..
The chain >:'J1f". ;::.,nt.r-<>.c.tion pri" .lpl",. P",rt.ial &
di.rectiQw,l de~'i"ijti'~e". Inverse &. ~L'lplicit ilH,ctic.fn
TheQr;ems.

Uniform convergence of "equen,".'~ ~nd
function:!, Weir",tl'ft:!,$ Iii-te~t,Popel' :!'el'i"'3,
cunverg",nce.

:!'ei.',i'33
l'<,dil1:il-

lln~l¥t.ic funct,ion~. Power ",,,,~'H.03. eXl'am;iol!' of
tllltllytlc function. F,Uldanrentftl ~'.wur",1ll {:.f <I1g",1'r"
LiOllville'"" theN'",m. Cauchy'"" TheM'",!.

4. Sillgulal'i t.iee:, Glage:iri<:t\tiNl c,f :!i"gulal'i tie"" p..:.le5
and e:33",ntia1 3illgu1a~'itie3. 5ing,,:tlr part in Laurent
serie~ <;1ev",l.:>pn;ent, !,<,)uelle :0 Theol"c';",

5. Calculus "f ResIdues,

.-'
1.

3.

W, Rudin 'Prin.~lple:1' 0f Matll"'fIlat-icftl AnalY$i5'
I.MeGrall. Hill l:lternati,,09.1 St,ldent 31'<;1Ed.}

,l.B. Conwll¥ Functions of ,:.ne e,:."plex Varia'bles.
(Springer - Verlag, iir9.c~.I"tetext,),

J. \'. D",sllpande: Cmllplex twalysis, TMH,New l>.;,lhi,

MT - 102 TOPOLOGY

1. Tc.'p,~logic"l .~pO!.ces:[lefiniJ:ti,:,n .• e~alfiple.", of
topoh"gic<,l ",pac",,,, Base", 11< sub '''-';103",,:3. Sul<"'l'ac",s,
closed set.s &. clc'sl1re, j<leighb'~u<~)o..:>d3,Interi.'r f<
a.~cumulatiNl point:'!. Con'tinui ty &. l'eel.at-edeon.~ep't.:3.

Space",",ith sI""eial properties: Cr~llI.,a"tae",s.
spaces, separable ,>paces, i?irst and s",c,:.>nd
spaces. Conne,~tedness.

Lindi'oioff
cO'.l.rl"t.".u 1'<

3, Separat.ion lIxioms:To, T1 :'lb'a'~e:5,Ha\l«d""rff, fo:eglllar,
Cc'mpletely regular & llOrllml 5pac",~ Cc~mpac:t"~.35 1'<
sel'anltion axiom3. llrysh,jfl lemma



Complet-", !'Jeb'!c Sp"lc..;,5;K"'Ilre category
contraction & fixed point, Gomple~ion of
SPlice.

,.
Local Comp~ctn~s~
cQu,pact,i ficl.l."tion

,Alexamh'of£ -:5

The('rem,
a J~etric

1, K.D, J,,!l11i Illtr,,,~'.lcth'n to:, ge!lel';,,lT0p.:.logy. ~\'filey
Ee:atern Lt-d. l£iGB},

2. J.R, !'Junkers;Topology a first Cour~e, (Prentice Hall of
India Pvt. Lhl.)

3,- G,F, 3illlln".:ms; Int1'od'.l,;:tion w-TolX,logy ''!: I'k'oern Analyais.
(lnt.""nat.ional Students Ed. l

4.- J.L. Kelley General Topology (Van noatranu,
Pl'illcet,,"~;ll

5. S, Willard Generll! Topol,:;,gy.{Addi;;:;':'llW",sly
Publiailig Com.l

MT - 103 DISCRETE MATt£MATICAL STRUCTURE

Order",d Sets------------ ii

,

Posets. Lattice -"15 a poset & as an algebra,
5eroi_lattices,Fepresentations of finite ~'~et5 by
coye!'ing relati..:,na, C-1Jt'lin. Gonditions, i"ollX'rpllism.
iaotone mt'lP.h0~omor~hi~illS, sub18tticeS'. ide31s. prim~
1de;;\1". COngllr~n,J'" !'elat-i~'n$, hc_momorpJli~l;)t"soreills,
cOl!ll'lem-entati~'n l?,,~U<.k-e0mpleJlle!)t.-ed.meet semi -lattices.
diatributiv"," modul:'u' ll'1tt,i,::es. wit.b "tlltU5 C'f
Gll-:u'act-el'iz-at,i<,ns, st")lWcS The':>l'ill '" c-onseq,uenc",3.

~!"~!?t>_T!!-,:,~rl
Gl';,;ph:ssuhgraph5. 130r~~~rl?hi3m, C"llll'."cted graph:s-,

E\ll..;,r 1':r:'l1'h, HamiltoniMl IHltb5 and Cil'(,ui'C5 u'avelling
3al-e~m~n problem.Tr~e~« their properties, counting
trees. spanning tr",es,

, B~:5ic ,;:c,>J~binat._Ql.ialnumbers, !lumber L,f partitiOll:3
of all iJlwger, Algeln'.'l of :fQr!jJal ,::->"'","1" 3er1eg,
Gellenlting fUj}'Jti,,]),8. H",,:urrence R-elf_tiOIl, Hill t_1w:,mia15
31e'le formul ...•.

Combin;:'ltc'l'ic3 ;-------------3.
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1, Deo Narsingh : Gra~,t, The<"J"O'.n'~I1937)
2. G, GnJ.t"",r ; Lattice 'i'heory First, c,:m<.;epts~.

distribu'tive lattice .•..
3. G. Grat"er : General Latt,ieB n,e(,r:Y (AcMlemic Press

1B78)
4, V. Kri::slm1\ll!ul'th}';C.;}rnbin"ltN'h;'3(/!...,st joje~t F-res3) H/8ii.
5. K.D. Joshi F('lmdi'ltions <:<f dL" ••l'",1.:eMat.hem:'lticz

{Wll",y EsUl'll L-t,d, 19B9l
6, Prof. Ml's. N,S. B!,a'ie * Prof. Rl'.gr--matlwll T.T. ;

Element$ I:'f Gn'1'h Theol'y (GilA,TI', .F:t\$i;an) 109;<1.
7. !je<>l'l'& Kenlleth LeaV::l'~"".Il'; 1\];,l'li,.,,' Di3C!'et..e 5tTl,.:;-t;I'!'eS

f~'r C('mp~lt,el'S..:ience. (Galool1a ;.,.blicat.l('ll p.,t. Ltd,
1986) .

S. Frank Ha1'8l'Y ; Gl'aph Thenl'Y, Nar,.'~" Publi.5hillg Houge
1989

MT - 104 : APPLIED ABSTRACT ALGEBRA

1. Rings Ii Ideals
IntrQDtKtion. lntegl'al DO~jaL" an•.' fields_ Ring:,!.

St1brings, 1d"a1", and quotient rim!.,". Euclidean do!l\t'::in3.
Uniqu~ facvor~z~~io~tlleol~~, pOl)'0mlt11:'!.

Flnit~ fl",ld5
Extell:'lions (;offIeld:'!, Il'l'edu. ibl", p';>lYIl,'mi"ls (!Vel'

fini t", field3, fe.cwrI::;<ltiQn of J:'<',~}"nolllit\15ov""r fill1 ~
fIeld:'!. Algebr1c Ext~nsI0n5.

3. Applications w Coding Theory.
i) Binary Group C.~de$: Enc'odirlg JUld de•.~(,d1))g. Block

c('de5, Mat,rix encoding t-e-.;1II<lques, Group .~.;}de5,
Decoding table:'!,Hamming cod~~.

ii J P,~lYllollilal code.:>:
ii i) BMle- choudntl-l"l - :Iocquengllelll e'Ode3.
iv} RElda}'c0mflllmlca-tioflz :'lY5t-eJ!l:",DIfference codes.

alld it3 appllcativn5.

L

".,
3.

4,

Ek",k:'lRec~mroended
Rude-If L-idl Elnd : Applied Asbtrtl,~t Algebra and
Gunter PHs {Sprillger Verlag. (18,41)
8. Birkhoff and ; Mc~ern AppJ~ed Algebrtl (CF5
Th,'ID5C. BarteelAl01 .. i\d. D"lJli. ) 1",,~7.
N.H. IkC<.'y Introdllcti. h h, Modern .t11g",bra
AllYll and Ba.:J0n (1960).
Berlekamp E.R. : 1>lg",or;<l1c':..,ding The,~ry, ~cGl'aw
Hill, 1966.



-

•

,

MT - 105 : COMPUTER PROGRAMMING & UTIUSA nON

1. L.:>gi,~alorg,,,-ui•.ation .;;:f COIffpllt ••r SYS1",Etlll, intl.'od'lction
1.0 number .";y.<;t.ews, ir,tror1uct,ion 1.,;. COfili'>l)t"'t'

programming, Algorithms iJ.. -flo... charts. j:'L'Qgl:am
dev",l,:>pmerrt process.

2. Introdllct,io~,t.Q FnEl:T~Ali--77. Charactf~rset, data t~.pe.';.
expr".'OfOions. oIH:r,":<.i.:'n.';. .<;tr.md•.•rri f~mctic,n.'J.

3. Sequ,",ut.ialStructures
Assigm!I'Ont, :3tAt€ll""nt
Ir'I>ut, 0. outI,ut 5t.at"l!,ents {list-r1ir<;,cted]
STOP 5-t.atement
gloW Sta.tel!l":ut.

4. Selective Structur6S
"OT0 5t-..'1tements : /!l~$lgl\e(! GOT0, Computed G01'0.
iF St~tement~ , Logic~l IF, Block IF. Arithma~ic IF,
l'l",:stedblock IF 5tl.tl,~t,ure:5
11ult-1 - 81t",l'native selectiv"" ,gtructure

f,. Repet,i 1.ive Str!.lctut'e~
IF Loop
no L,:>,:>p
Ne3ted DO Loop

6, SubBcripte~v~riabl~3; r,o~ti0n
Al'ray::,!
DIMENSION ;,t.atement,
'lllPut./Output 'Jf t\l'~'ays
PARAMETEH"St«;t",ment,

Format - Dir,""cted Input & Output
Input/Output St",t""ments
FORMATStat,emellt
Format Specificatiolls

8. 5ubpr",;r:'!ffis
P\!rpo~e & use
FUllctL'!l~ , ['lbrary. 5teltemelit.. Funct,h'll 3Ilbp~~~'gr..."'u3
:3l1bl'outlne ; CALL.statem",nt
DATA. SAVE. Ct~MOH Statem~nt3.

9. FiIe .,roce53111g
Opening & C1,)51):g :flIes
Obtaillilli3: information ",bollta file
File inp\lt If<output
FIle positioning

lw. Additonal festllre~
PROGRAM Statem~nt
PAUSE ~~t.at.er,lel,t.
EGUIV!,LENCE Statement,

,



Ut.i!izatioll--- -------
Writ.ins FORTRAN-77 program~ for th-.' f-:-lh'll'ing.

1, Finding lal-&",~tJSroalle:3t '.>f ~i'f",n .,umbd'~ using ;:lr!.t'l}'&
Ilithout tllT,W.

2, For arnlllgin" given r,'In:ib.eT~it:. A5..:",nding(De""ending
-~rd,",~'ll"illg <l:o.tn-iwl U,-">\lt "ITt'll',

.3. Matrix tlllltipli.:ath'n
4. 1'0 find 1r:':.ulPose >.'f a ;;:i\'e:l i1at1.~..
!.'. Find 3in x U'ling T.lYlor'~ ::l",!'le~." . ..:.mPtlreth"" c.bta.1ned

l'a1tle ",itt, (.Jje value .~t>t.F,inedIIS_I.'ll::iltanda!'d flmet-ioa.
6. To accept ary tnt",g",r numl\er ,'f .,,1te it in ;'t'l'er5e

ordti'. AIs') find MWlof J. to> digi T,.'.
7. Gene!.te fir:<t 100 t-,rime number "L,cUg f,,~'m <on}' prime

no.
ll. Filld GGD of given n\lmb-ers_

] . V, Raja~'am<lll. G<:'JIlPl!ter prograrumin •. 11l FORTRAN.77, PH!
(l991lli

2. Pr~'ll:rtlJllreingwit.h FOR'I'HI\1'I-77,Rsre ~',/llal', THM
:1. K",!'lIi••hl'ln B.W. & Plught-el' P. ,1.' !;l"IOO11t::l 01" I-'l'«gj:'sn:.ming

st.yle, MeGraff Rill. !l",ff Yar):

HT - 201 : MEASURE AND IHTEGRAnON

and tIle L"'~3fwe
measurable sets,
Cc'mplet-e mea:e;ure.

ll-ets and P-orel

COllt.Ol's~t and Canu'l' ..lil,e ;:)"".~
fUllct.i,,'n. Lebezgu", ,'Ukr meaMl .•.",
I:.<-algeln'",. r",gulari ty ,~f JIleaSUl'.,
M",a:l-ural'l", flmct,h~n. ",.,;'el
llleasurabi 11ty .

Integr"ti<:'ll .;:f n~--'il'lle"ative dJJKtl<::,ns of a l'eal
va!'i~ble. Fat<:-n's r,.",1lJID.~,~besg\.l~ l•••.~lloton'" ,~.)n".",rgellce
t.he..:.reJll the general int,,!,g~'al . L•.besg"lle' s d~,:dn3ted
cOllVergem;e theOl'em. CN"pal'ie(,n .~'l' Kiem~nn and L(:be3gu~
int.e;;:ralz.

Th", four IlirIi deriv,ates, t'mctions ,'f bOlmded
;:ariati01l. positive, llegat,ive and t.:-t",l .variatl,)ll. A
function of c.L' i" ,~0rjtllH;QU:'!,",.' !> funct1o'l of b.u.
is diff",!'ellt.iahle .~." ••"d t1l'.'> ,,,rivatille i~ finite
d .•••. l!ifferent.ati')ll, illdefiJli~.e "LenIral. Absolutely
COlltinl!<,U::l !,unctl'.'Jll'> and fUJb ,,~~1lt..,1 the~'j-,em "f
C::ll'~!lll!~.A f\l",~~,h>nL~ :.b~c.lut-eL ,x,nt,im10'.l5 iff (al
it i:il b,'.' tb.\ it i.s .::,.,,,t.i1JU"'\l~ I 1 P!'~5;OrVe::l5€t3 ~~f
m'i!>t:3ure zel'-:,. L -"P'lC<o~

"
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"Convergence in 1~.a5ure, convergence in
,n'del' p. >'llmo:2>tuniie'l'm c""ven.:enco:., Eg0rift"e,
Implictioll~ among these.

""""-'Ill 01:
t,hec'rem,

1. De B~UTa, G, (1981) i'Jea:3ul'€The~~ryc,!!d Int""gTati':-ll
Wiley EaJt..ern, ii'O-w n'.~lhi_l'];. !lew Dell,i.

2. Boyde];. !i.I... (UJ.:!tl) Re,-;l AnaH.~i"" Thil'd Edition,
I1m;milLl.1l P:lbli ..,hi,l[, Co. NewYN'k.

3. Halmo~,P.R. t~a5ureTheory,~ar03a
Pub! 1e8 ti'~J1. B':>,'lll,,'W

4. Rm'lin H. H",;:;l "na Comvle.,:: Analy"ie;. T",t.a
McGraw Bill, New Dell\i-l1.

MT : 202 - MATHEMATICAL METHODS WITH APPLICATIONS

T•.•••.11~V""''''''' LapL"-,,••. t. ••"",,,,,,f,,,,.,,,,
D",fi;;lth'll ~,f all 1Il\ler~<,: h'81l3form. A 3teP

function. 1]]"e1'5e k\plt'lce t1'an:'lfol'JIlS of d<':l"ivative:'l.
Inver5e Laplace traJ;5fC'l'm;'l, PBrt,lal i'"ra-::ti';:'Jl:'l metlKid,
Siruple j]]i t.ial value ['r0blellJ:'l, 5;;oecial int-'5'gral
equati':>n:'l,

T"'" LapLace t roan'S! or~
Tn", traJl:ecfOl';ll c(m'~"i't, Pefill-i'ltioli vf the LapLwe

tr!jln~1'~'rm. Tl'!111;J.for:tz of elellleli{.;;H'Y f\11}cth>n3.
TI'an3:f-:.l'ming1111tial value pl';:.bleffi3, :3ecti':'!lO\lly
c(ontimw1l5 fmldti,:,.n5, Funct,ii:,n:e.{Jf e.'.:l'onent.isl ol'der.
FUll':;tio;:on;:;or cl~NI fl, Tnm",forJll;:; of deri.atl"ecs.
D<':rivBt.ic'!1:O'c'! trl'lll:'lfol"lll::>,Tlle garom<l flmet.lon, Peri,:.di'J
funct.ion::>, ~l

1

L

J. A!~plt "."t J "r.,,. t D Pl>y.••.i " •••
VibraUoll (,f s;'l'if,S, Uj]dar.;~.ed Vibrati<;;'li:'l,

Res0n,mce. Damped ViN.-t'!tio"l~, Appli,~ati0113 to
mechanic::; .

c
4 AJ.'I,ll"tion'S: t.o ,Hff".,."."t.Lal •.••~•.Qt.i.ons:

(\rdimul' different.ial e~~!atlNl:'l Il'lt.h con:e.t~"'Int
'~,:,.effici'Jnt.s. Ordinary dlffcn"nt,ial eql:!:Itic~n3 wit.ll
v;iri",bl,~ ,;-,;"'..,fficl.",nt,, Siroultflneous (Irdillary
diff er,e,nt.ja1 ''''lUaU.':.,)~, P:l1't.1r\l di.f fer",n t.i!ll e'lUi'! ti ,:'l)".

5. Applt'c,.t.ion'St..~lj'A~F",l """,f .H.•.•••.'.••.•.••,,,. ••••~•••~\i,~n"':
I!;t..o..;T_,l ",.:;:,~ath"le, ijlt'~in'al equat,i.:,];~ of

con"olu!l.dl ,..;'],''2,Abel'::e iJlte,:l:l'al eq(lElt,ion. Intcfa'0-
diff'2rent,i"l ",quati,:,.:;;'!. Diffel'",IlCe eQtli51tion:e.,
I1iffe!'e]]ti:al diff'''Tence ",quati.:.;}""

7 "
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6. Fourier t.ran",f""-tn::
Fouri£'3 S~l'i~5, F"'I1,;'1" l))te.,Tal t':'l'lll~ll;3,

Ey.aruple~ ,"~ f','.tlri"r t.rant.f,rm, Ii .tr1er sin", tr:'lJls!('l'ro
anct F,"~\u'ie-!" ,C"!l~;"~_tr' ..r..;;<f".l'm. ,v",l'"i(>n the;;:'l'<"ffis [':'1'
C'c'IllPlex liNn'iel' (.n\""f~.l'!ll"'. FO,1 "lel' 5111'" tl'tmsfol'ffi elnd
FN~rier eosin", tn"h:<f;:.rm. 'fl,t. ....,c'nv-:ill;tio~; t1l•.•')I'em,
Par'~5eval 3- indeJ,t,t14 f01' F,,'H"i-o-1" illtegr"l,
Relllti,-:)ship b",tw'6e', F.:'t;rler ".J LalC-IN:e tnms!')!"!!}.
Apl'lic3tivll::l :>1"FOllr!"'l' t,ran"f ~1D3in intitial am:l
b~'\!ndary vall1-o pl'.:,t>l -0-111~ .

7. Cah:ulu:" ,}f V.a,"l""timw.
Fl\!l~tl•.._""l3, Sonre 3irople .•..;'\riath'nal f'1":'l>lem5,

Funet,h.n SP('lC",s. The V.aria'tl(,;. of a fllllCt10M'II, A
NeceS2an- C('ndlti<:"ll tor an lLtremum, 7he Simplezt
VariatiIJnal PrIJbl~JII, EllIe!" 3 El\Hlth,n, The C-tl~'" 0f
Several VarL~bl~z, A Simple Vari.bl<l End Point Probl",m,
The V,;I!'iat.ional Derivative, loHariance of Eulel"z
EquatiNi,

a. F'!.Jl't~,< ~""'I'••lL,,:a.tl""'t'i
The Fixed End Pc~int Pr,..blelll for " llnlmolm

fUllCt1c'!HI,Variat ional Pr~~bl€m" in Parametrie F'3rJII,
Functi'3na15 n",pen.jing em HigtJ",r Order ll-erivative5,
V:u'iat1onal Problel~5 11"1til Sun5ic'! '117 Com'liti01\S.

9. Tl-...l"..~, .••1 V"".i",t.l 0", .~I :a. 1m"'" lo,,,,,l
Del'ivat.i~'fl .:.f th," Bb~ic Fot"ru.,L" End Poil",t". Lying

Nl Tw\_~Given Curves 01' Su,'f",,-:,,5 ;;;r'3kellExter~ls, TIle
Wei er5 tr ;"-:53-El'a!llann C-",,1i T.i 0I,:; -

1.

2,

A.R. Va3hi:5t.ha .'l,
R,K. Gl1Pt.C\,
G61fand & F!.'mil~

R""{"OlllP"en .• ,1
ln~~~'"l Transform.

1.

MT 203 - FUNCTIONAL ANALYSIS'

Ban"cn spa,~"'s: Definition and "';...<tmple", Ccnstrllcti(H1 (}f

n"," norl:l",dlin",,,,r sI,,,-ce,5,Cc~n"e__i.ty of the uni" ,5phere
of a HQr!tIed linear .5pace. ',Lnear t,ratl."{Qrroations.
Finite di,"",""siQn",l "ormc"d : inear ,,'paces. The
H:ah.n-Banach t..hec~r",ltt.Tr,e n«tur.,:<' ",,,,bedding. Th" Qpe!,
Mapping Theorem. The cl" ,en gr'-ll,h th",orem..
&:mac n -St",int""tu;s th",(}r",m.

2. Hilbert'" "'I,.ac,,: D",ti!,itir~n ",.A "'''.«lllP1''''''. Screwar,,' '"
ineq'H,iit,y _ Projecti,'.'" the'~'ro.", Ortr,(}no:L"1i,il.l ",,,,t,,";_
Bes,:;ei", C '" ineqllality. !;'.ar""<,,al L"d",,,t i ty. Gram-!:ctm,idt



.~-------

(Jrt.b'Jg,)nalisatiofl I,\:".:;CeS5_ Tn'" c(~n.iu.v"te .o;p.9.ce

H,t,OpeJ"''1t"a1'5and th"ir ",dj.:..ints on a Hilbert Project,L'll
C'pel'at.ol'::I .

3. Fini te diro€n5i':"llal 1}l'e~tl'al theO!T.
theorem.

L B. V. Limaye
LkL :i'S9.

f,;:,rms.
-ill t~l'lH\t""
Symmetric

2, G.F. Simmon !:ltroduct,i;:'!l t••.) T('l'.~lc.g->,Ifr i'iNlel'll
~n31YBi3,{International Edition]

MT , 204 - LINEAR ALGEBRA

l1odules. Sub"":w:l,~l,,,s.R-hotllOlllorpt>ismd:irect sum.
Finitely gener."ted ~,odul",s. Free llIr~dule5P[[I,

Stru<;turc the')l>':lt!for finitely g",nerater1 lllodul,,:s
C'Vera PID. Appli,~ati,n,s to i:inear aLgebra .. JcJrd",u and
rati;)ual Canon:ical for,II.'o. Applicati",ns to gronp thf<Ol'Y.
Structure of j-g and finite abelian groups.

Bilinear forms. Symmetri'2 Bilinear
Orth0g,~nal sum, Alt~rJl-i\t.",fN'J~::l.Struct.ure ,)1'
fo1'mz. Q\1-ilI.'ir-ilt1cf~'r/lls, d1tlgl.'nal1~-ilt<iQn ,;:,1'
bilinear 1'0rm. 5ylv£st~r-s the0rem.

Od:.hogon-ill~el.'met-!'Y; nype1'lwl ic
concellatioll Theor",~.i.

1
2.
3.

S. Lang",
Fl'aleigh,J.E.
,Tac0bJ'lon, N.

LinCear Algel:>1',"-
Li]]ea1' Alg""bra.
1("I:J'icAlgebn\ 1<

L.

MT - 205 : COMPUTER ORIENTED NUMERICAL METHODS

Itl t>he fol1"".;itlg "topics on w.J.bl":rical mo::"thQds,
s"tuden~s are expe~ted to be able to wri"te progr~",s,
:"llbpn:'grT.Il~.sor progr",," .seg"tltent.s as ••",11 as i'<:rfol:1ll
fl\.llllerical c"lr~ulat,ions 'J..sing elect.e,;'nic calculat.ors and
mathematical table~,

Iterative t1et.hc.o.f.;.t' solution r>f algebrai.~ equztior,,;;
«e••ton Raphs(~r,meth.:>d, i t,eration met,hod, ru€th.;',d

false I,osition, r",te ,:>f convo'n-ger,,::c:, .::mr'!'a1.'i::;iQn
thC:.~e met.hods, <::1:>oi",,,,of &.1, i-t••r&.tive t1i'"1,hc.d
impl ",menta t i r..•YL,



2. 50ltn.H>Y< (,of ::.iltlul+.ane.)Il.f.; ",=<]uat.ion&.
Direo:;t J;!ethod5 - Crall,e:.:-Srule, Gaus.s elim.illation

method, pi-{(~tal o:;owiensati.)n. i-t,el.",r:ve filet-heds - Gauss
Seidal method, .Jacobi laeth'Jds.

3. Interpolation:
LagTange PondNewtoon fnterpOHltl~'l' IDeth"ds, Flnlt~

difference q'el',~ton" iI, tel'p,'iilting p01YI,O/ll1;'\13'l5IJ;g
fIn I te ,Ufferew.",s, dlj'1'erence ~ble5~ "-,,,,IIU'al ,
torward, ~ackward.

4. N"llIel'l(t;'\1Integl'l'FUOn
!1etilOds base{i OJ) .It-<l-l:"p'Jol,n,ion, Illetil'AlB L>a5e<j on

undete,'n;lned .x..~££l,~lent:;;" ''::dllj;'c.-;I te integration
llletilOds Tr1ipez<:>1ci!'\l alld t'lrup<:>e':>n" rU1e3, 1oul,1e
IntegJ'atlolJ [del'lvation app.l1'~ath~n~."!lc1",1'1',')';3. in th",
1'orl'Jlulae,cOIllPal'lson of two f'-'l"mula",~

~, NumerIcal Dlffel'e,ltIat-1Qn
tJethod:,. ba3e<:l ':'n interl'Ql.ilth>n, fIlII te <:llf!eret',ces

and unc1et.erI'JlIt,ed ('Coefficient:3
6, Solution of dif1'el'ent1al ,"quati~'ng.

Nllmel"1-:oal meth~~(\s-Eul"'l"3lIlet,h,~'. Backwl'Fl'd Eulel'
method, Sill~le :3t.ep m-etho,ds- T:;yl.1' serl"'3 rueth<:,d,
Runge Kutti!\ methOG3, 'luI ti3tep n>~th,;.dll, Srabill ty
allalY313.

1.

2.

4.

M.K. Jain, ~RK I,engar ,
Sclenti1'ic R,K, J~in,

5,S. 5ii:=;try.

H.M.Ant1ft,

I!llm",ric<:J! f'leth<:>d:3 f(,r
" Eng, C"__1'utfttion(Wlley --/
EE>stern Lt,L 87).
C,:'JDPut""I' OrIented StatistIcal &
H,}~l'h~al !'kef"IOd~,(l1~Cmlllall
Publicati"'l Lt•.:!,) 88.
Intl'"dtl~~t, .ry Meth0ds uf Numerical
1Il1"lY:li-e., ;'In 199'2.
H'.lIlIeric[',i •.~""thvde f.:"r S"lenti5ts &
Engineer" Tl'IE, 19'91,

PRACTIC':lL$

1. Dl'al-lthe fl-:>;-,;-chft1't an<l <11'11'e a P1'0g:r-"llllf,le tv find tIle
l:'00t ':'1' th", eQuat1,:'n F(."!:) -0 t.y ~e;;t.-,_, R~1-'Ilsonmethod.

2, DJ:BWth", floJl-chfti"t <!nd ;>!'it-l 1'11'l'0g,'nJ');"", to f~ncl t,he
rC'ot. "f t,he ':'.l\lElt,i'~ll F,x) (' by It,,-.'~t-ld-, JllttlK'd.

3. Ill'./l:.ltl!", flc.",-cha,,'t .'In,;! I1!'lte a l'rQ>!r"Mffie {,O find th,~
rQ~>t,Qf the eqlJati'~n F{.{J"-l'l by Fal:3' •••:.~it1(1n method.

4. Draw the fh'!o1-'Jhart, and wl'le", a pr,''''L'.,ill'''", t,> int",gr"t",
the glv~n fllJ1CtiO:l uBing Tnl1'e;;old-lll r\.lI>E'.

5. Dr."."t-j-,efl,,,,,-dltl~T .,wi ..-rite .'l ~'1'c~lir.'-,!lItIle tc~ Int.egr!:lt,e
the given fl\JlCt,-t0ll ',lsin•• :",lNP~~'1l'z 1 ", r,lle,



_.~-------------------------~-------

"too ~;~lv","-
silllPle and

i,-'1: £i 1: t.in/?'.
L.".gra,cge' 5

PARTIAL DIFFERENTIAL EQUATIONSMT 301

[ira .•• "t.h", flow-chart ,~_wJ wr:it.,c a J'J:ograuaue
of a :polynomialof degree n u~ing
interpol,,_t~i,:,n £.;-"."'111«._
Dra.•• t..h", il".,,-oh,'H"t ane! writ,:; a programme
given differeI,tial 'OqU'O',t,im, using Eal.o,1:'.-;
Illodified ll,ethod.
Dr-,H1 t.he fl,;'w-c'l\~rt and 1;'1'1t."" <I Pr,~gl'E1ID;'I]et,:. 5,)1",ve .c,
gi .•.ell dli'.:.'er",ntial e'1l!l'It,h'l:i UBi;}>!"R\lll.ge EUtt3 J~et-h(.d>
Ilt'aw the flGfI~Gh<lrt and writ", a prOgloL'Hll!!le t,;. sol'le "'-
givell 5~t ~,f 5iffi,llt;;lI-"''':'l!f! ",.~\!at,i0n~ ••l.'ing' Gl'l1l:55
elir"lllstion m;othod.
Draw tile flNI-ch",rt tllld write a l;'rDg~'-"m.'ll", t.o i!!t~grEte
the given 5et of ~.lmtl1'\;",llb:'11~ eiluEtion u3iJlg Gau~::l
;::'",10,,1~limiiwtioll ~t.Jlod.
Draw tlle :flo>.'-chart. Z\lh~write a pr~,gl'Z\mmet••.~
t,he given functh~n u3ing Simpsc,"-.5-2/8 rul", ,
Itraw the flow-('1ltlrt an•.'! Wl'! te a pl'OS-r<.'lJlll\l", f':-or fin,Hng
tIle inverse of a giveli fIlatri,:,

St.rum-Ltouvill..,. t.t""ory.
Forllllllatior< •..~f a problere, (1rth •.',,g:c'nall t.y "f

eigenf~nction~, Nc~degeneracy of ei~envalue3,Po5itivity
of the eigen \Talue5, complet""ne55 ,:;f tile '..,igen
function, azympt..:-tic behavi,:,ur •..~f t-lle eig'envaluea and
eigenfullctiolls.

~

6.

7.

3.
,.
10.

11.

12.
•

1.

2. ~;;:e-l'<: (m'\t,t.im""'_
Bes:3el" 3 equatio!). the P0wel' serie3 3,,:;'ution ,)f

Bessel -S e<;.uatio:l:'\, int""••ra1 re::'re::;'."nt;:\t.iOll of Beg3';!l' 3
flm",tior.s, the 5e,:,-,nd S,:.ltlt:jon <:'f P.","'e.el'Ol e'lust.icon,
~e~oeg ~f Bessel functi0n~, ~5ymptotic behaviQur,
F,~l1r~erBess[,l ~erie5. 5p],er1,,':'<1 Be5;'!e:!.fUll'Jtioll,

3. L••.•.J"'nd •.,.. l' unG U"~n,,,.
L",gt'jld~'e e'-l."",th'll, L<c;i\:em:lre POlYll";'j,;!al,

expanllioli~, a38.:-ociBt,ed Lege!lrll'e fllllctioll.

4. Lin ••.",. ",••CoM ""'d,,,~ p",.t-L.l ,11ff••.r",nt.lal e-qua~_i",,~"'_
Cls5sificBtlvll of 3econ~ Qrder ~Brtial

di.f:fer""nt.ial equati':'llS, lineal' equ3tic.n in two-
independent v;:\l'ii:lbles, f.:lethod of redll'.:ction t••.~ ll<;.rI\lBl
form, linear seco;;,j 01'd'."!' p,d.e, ia mOl'e than two
illde;;-'."J,dent variable", met,jE,d>:>f .l'~dllction t.,;. n(.rmBl
f~~rm,Zll~'el'lX,&it,ion & 3'.lbt-r••,~th'nvrineit'l,=. m't,thod of
sepB_!'ati.~m ot- vBl.'i&ble",.

,.



5_ L.aplace ""-~'i:l.t.i(~n.
Sr,luth'n in {)al't",,~j""r,~~'-0n:U111",',-:!"501tlt.h'll ill a

r'O"ct,s.ngle,Li\pJai:'ic!Jlin p~.lar '~i.l-Or,;i.nat,es, s~pal'1\t-ed
solutions of Lapls.ct equation, appli' .,t-i(.m~t.:, b('lllld",ry
value "l'i)ble!li3. UniqU~Jl,,:'~,•..,j' JOi'ltiQn3, ",;~krlor
pr~~b 1 em • Weli,g,' tl0.'IJ"iJI , N.""f'pl,.'llln . !5 <?l'~'blot'm . ""Xl'1 i c i 1;:
L'",presel,t-ath'n by l',',l",;:;'::ms form" L;'Ipla.~i8.ll in
:l.~'h<"rlcale.,,-,,!'(iillatel>.. vop,'u'at",dBl>'utivn;::.,'f Lapla'~e
equatIon iiI 3ph'2:ri.~,"1 (>.'-d',~illl;'\t~., lK,m;daJ'Y vaIn",
p~'oblemill a ",ph",!'e, b<-'umbj'Y ','alue .,<'oblemextoerior t,o
a 5~,h""r<o

€ • twa t ..-qua t 1,~h..

lwmogen.~'-,ug b.,'um.'{'ry '~0lJdit-1,_. ";.,, <I 3180.
5eparat,ed :5<:,luti')llewit,ll b".",d,;;ry '::'~.•iti':,]l;;. z~'lutic'll
"f initial v~ll!;; P!'obeln\ 011 EI ,lab, a~ympt(.t1.~
behal'i(,\u' & J'ela:mti0!l tinl<:., l!/ji<}uell<,,;;l3.:of 30}\lth~ns,
InlJ<'ll)\,~g"'11er0\l5b"Ulld;'ll'.'l•..•Olldit:iN15 (_.,_~slab, ~t"temeJlt
<-~f problem 1'\110fi,v" stag'" llJ'2:thod3 f ~QIuti':'J:l i'l a
l'ectangIe, Heat fh,w ill a ,~ylillde-l', "_I.'rat,,,d z~'lllt,i,:.n,
intial value- probl",m in ,~ _wlind'T. illit,ial value
problem3 ~t"een two cylinder;!, heat fhw ill a 3pher""
~p",al"atd solut1':on:3 oJ: heat equat,;'.'1l ill <lphel'i':,al
cO-':Ol'<1illate-:l.

7. Qr.<:>.s1_ i i 1,,!,3.' '" Y'" t-"' ••••
LInearization c'I

quasi -1 ine-ar eqUtlt,jon", by
'" re-d\ldbi", system
,~;:,dographt,"an~f':'l'm",t,iorJ~.

1.
Book~ Recommended

Pri!lsl;:y; Partial diff",relltihl equ.at,h,',~ alld
appljcatioll~ t,:, !:>I.'llndal'Y,value pI'obI, ,..",
P. P~.a5ad, Partial ditf<!'rential ",~,.18tii,'n5,

MT 302 : ADVANCED ANALYSIS

1, Harmonic funct.::.,n.!,
The CaQchy Riemann eqQa~i~ns
The Poisson in~egr~l
The ~an valn", I'l:opert,y
Boundary beh"vionr of P(,isson ii, -,.c,grals
R.epl'eseut".tion t.r,e(.'r",ms

2, T~,e roay.iruumIt"-,d'~lusp~'in'~iI,le
Th", Sd,w,",rz le~'lTII'"
ft.,! Phragwen [,indeh,f filet-hod
An i,nt"'l"f>c.lati(,r, thevrem
A conV"'l"'''! ()f: the $a,_iro'~lI1",,:,,1,"" L,\ tl:""Ol:eu.

lZ



"

•••

,.

4.

A:pprQximati<:'>f! by ratiQnaJ. i,!.",~ti<:,r,
Preparat.i<;'n
Hunge's t.l"eor"Om
The Mittag Leff~r theorem
:3imply CQnnecV"d region_,>

Conformal mappirtg
PL"eserv"tion of "ngle.~
[,i ll",ar ir ,~_ction«l tr an..,fo 'l'1n,'it.iOllS
N,~rlf"'il f",miii,.,;
The RiemaHn JIj,apI'in2 th,.•orem

Zer~)s of hCJ;.O!:,orpr.ic:f",n,~ti('~l.'"
Infinit.e I'r~)dllcts
The Heierst,rass "fc.",::t~H'izatiorl t.heorem
An interpQlation :p"Cobl"'ltl.
Jeneserl < S f,)rmuL",
The MUntz S:::as::: tlleorem

1. Real and C-offiplexAnalysis, Third Edi tion,
Walter Ruein, Mct,raNHill Int,o:orll3tl')1l:'.1 Editl,-~1l5,

2. Comp}ex An31Y!li:'l, Thh'd Edt thm
Lanl V, Alllf"r8, McGrawHill Int",rllE'>ti,:,nal Editi':'!l;';.

MT '303 : OPTIMIZAITON TECHNIQUES -I

Lineal.- Progralllllling Grc.rpr.ic.;<1pr')cedur,;,s;
redundant activit,ies, sll"l-plus reSOUly;eS; siroJ,1f:x
algorithms theory and 1,,,,,,thod;dm..d Qf ,"- J'roblem and
properties of dual; dual simplex proG8dure, revised
simplex procedure.

Applic,:l.ti,'lls ,:,:r linear Pl'og~'.:lI;,lliiM,
t.r.,m:of~)rt8ti0Jj Pl','bIem; a<'!~lgnroent p~"oble!ll; may.illl'.lffi
fIc'",,; ill a. gi",en netlh'rk; ~JK'rt..;,~t"n'l!te pr,~bl",ro;
tran:oshipm",nt problem, lnt-2ger pn~gramming; Pure L1PP;
Mixed integ~r programming rroblem; br~ncb and bound
method, f -cut-

•

1.
"
3.
4.
5.
6.

Hadley. G.
T•.•ha. n.A.
C' C' •
"aUBB, .' .••.•
Tah?. H,A.
Wagner
Kambe •. N_S.

Non-Linenr ~nd dynamic programming
pel'oti':ms Nes,",!lrehall ]lltr(,dl!cti~~ll,
l'ld:l 11 !ew Co.
Lin'O;~i" Pl"OgrSillming
Integer Programming"
PI'ill':,i:,1';>5 of 0p"".rat.iclls r~ese~n,h
i1ath",mbt1,;:,al Pn:.'g~'arJflli!lg T",chlli"}'.les
E~3t-fl",3t rre3.'l, liew r,",,,lhi.

".



MT 304- ADVANCED TOPICS ON LATTICE AND GRAPH THEORY

LATTICE THEOJ:'Y

1. Distributi~e Lattices'
Ch&,r;:lcteri;;;".ti0n U"".,r'O',\II''-'and Repr"eent"",t,ion

th",o£eIIJ.~.C(_'ngruem::"~reJ.i:\ti,~ns. Alg•.brai.;; iatti,""",-,.
J ID, I1ID. Di,~t,ributi ',e 1a:,.t,1.-::",,,"i'. C,
pselldocomp1<;ment"',T,iQ{,.

2. Congr..,,,nc,",s'tnd Id"','l.ls
Distribut:i.~e, :3k•.r,,1ard and Ne"',"~l ",lemBfl-tsand

Id",:o.ls, Structure t,h"01"',,,,'.
3. Modular ar~ Serniroodular LattLces

Modular, SeIIJim~~dul.arLo.-tti,:es. ~"tr,~du>:;tic"l t..:.
Geometric :o.ndpartition Lattices

GRAPH THEORY

1. Cllt..,ets "md Cut Vel---t.ices
Cutsets "-!ld 1ts .,roperties. FuoLdamentalc1rcui'ts

and Cutset ..,. CQnne~~tivity and "",par.•.bil:ity.
2. Planer and D".a1Graphs

Di:fferent, reJ'res",ntat.ion ~~fa planar o-f graph.~,
Gemnet,ric <:mdcOIflb:inatori.,,1 dUAl.

3. Matrix ReJ'l'~;s",nt",,-tJ.on<-,:f Grr.wh.<;
Incidence. Cil-.•~uit_, Cu.t.,;et, P!Lt.hand. Adje1'c",w~y

matrice,,'.
4_ Enum",raticn of Graph.,> :

TypeS of Enumei'atlon, Cc'unU"", labelled trees tllid
Unlabelled tn:.e~, Pc'lye'.:: cc'unt.ing the;:..rern.

~. Directed Graphs;
Type3 of Diag:ral,hs. IJi21graphs 1"d Billfti'Y

l'eliltic"1:'\.

Grtlpll The,'ry IPHI 19'37\
Generill Ltlttice TheN'Y.
G,Gratzel'.

!,'~0 !larsl,};;rh
,Ae~demicr~~~~,1978)

IDBth"ds,
Me th,,:,d.

3.

MT 305 A~VANCEDNUMERfCALANALYSIS

Sing l.estep methC'd.'>.
Implh'l t- Rung~- Kutt-fl !'Jeth.:.d"". ',,~'rechy.,'ff

:.)y:3tem0f different,lal ~quat,h'n5- ;.~y1c~l'Sei'O'"
Runge Kut.ta M"tllods. Su,billt,y analy>sis.
l1ultist'O'p !1eth",1s_

Explicit multi8tep llletl1":.nS. Multi:!l'tel' method:!!"
based ,>n diff",ren t.iati,>]). Predl,~t~H' '~0rr-=;ctA'rm-ethQds,
Difference method3for PM'a~~ll.~p"l'tial differential
eQU<"ltion3,



-.---------------------------------------------

4, DiffeL~lecemethods for r~I~rOc.licpartial differential
euqati.:>ns _

5. I'ifferen':Je m",th':>llBfor Elliptic part.ial different.ial
equ<lt,h~n3.

6. Fi!lit~Elements meth0ds
W",igllt.ed J'.;,,;idu31 l\)et11O<13,V81'18 tl,,:.nal t!et!l':.d",

1. M.K. ,'ain

J.n. Smit.h

'r!llm",ricEll SoI,lti'.:"lle of ~Uf:fereJlt,idl
equatiN"lB.

,i'lu~l'ic",l ld;?lYB1",

1.

MT - 401 , FLUID DYNAMICS

Basic oonce:pts
Velocity of a fluid p~l't1cl<,;, ~tl'ef':Jl) 11n"':3 and

path lines, :net-hodsof Ellle~: -Ellld L.a~'rilnge, Relat.h~n
oetweell }oCca1 and individual tLme l'ates, v,'rticity and
vortex line, '.e10..:;1t,y p;:,t"'Jltial, !'i:f:ferent."t,h'n
:folh'wing the fillid, Eqllat,ionof ('ontinuit,y ill Euler'B
and Lagrange'~ form, Equivalen~ of two fQrrn~ of the
equation of c~"'J]t;inlli"ty, Eqllf!tic'Jl c,f -:,~~ntilluity in
('urvilinear, polar, ~pjw;dGal &. cylir;drlcal
":10-0rdinate5, 3ymmct,rical f~~rms ,;:,f the eC:\!8"tion of
c,jntinuity, BOUll<:lllrysurface, E'l:llath~1l of motion l.Jl
Euler'z :r,n'n), C~~Jl:3,H'Vf!t,ivefield ,:,f force, Ect(;t;tloJl$ of
IDotion in Lagrar,ge g fc,rm, Intrl~lzl,-~ energy, The ,"T'"U'.!W
equation, E(l:\lati011of impul:;;l"le m,~tioJl, phy~ic:'!l
intel'pl'itation of vul't1clt.y vector, I\naly~i::- "f the
most general dLH,l;,wement of a .fluid element.

"" Special l1eth0d3,
I'lotion in ~wodimen:;;lorls. :'3tl""'amfllJl'~tio]j

diu,"fW,iow,. p!w",i,:al meaning ,;,f I"'(:<:,y)
in t.~..:,

\,,,(c,c ,y ),
o ,

c

velocity derived from the str"'~.m fl.w.o::tiQn, velocil,y in
polar ,:,,,-ordinat.e,,,. Th", ",r.:ce;,.u,£'.1>.o::"\'io"(,of '" lJ,,:;.fQrru
st.ream, c(.;Jrrplexputer,t,i:al, Th", .::i1:'.:le the'~rela> tWQ
dimen",io"(.al ,,>ouree a-nd it" ';;QffiJ,l",xp~.tenti8_1. D,:">lbl,:t
and it", ,:o/!lplex pot"mt.i:t>l, t,hree dim"'n,,,i'~nal _",:'Ur,~eand
it." velocit,y pQtentia1, IJnit:orro str",,~ming d",duc",d from
a ':\JmbinatiQn Qf;,. .~uUr':'" and sink, '~QmbiI,"'ti<:'n Qf
50ur';:"'5 and streams, Image", ~n two dimensi<:~s.

i) Image of a .<;oll.1:'cein a .<;tra:ight u.ne
ii) Ima,g",,:"t: doublet, ~n a Etri, .•ght lin'"
iii) IUlag,~of a I,QUrce H, a ell'.:l",
Iv) Image Qf a D':>l.>bl",tiI, a ci-.:.:1e,

15

".



i )
ill
ii i)
iv)

current imwtion ~', ~l'",i';:-!ll form:!.e,f ~,;

Ste.:lCY 3tl"o;o",ming p3rI:i",1 W vI:
A SC,Ul'~'e J~ at 121
A Doubl""t '" at,\)
i'".inil-t" 1111'0' :!"_.,n'<:.e _-l.l...•,~ tIle 1"..'11" P,utle,,":;,
si'i,el'e th('.re~ .• Im,~g"'., j;} t.j;r~e dl"''''nsic'1l3.

•

ii Il\iag", or ,J.Q\H'~,,,, in , plane
ii J IiIh'l." of 0 I""",lbl'..•t 1" , l'l-"".~
ill) lr~s.ge .:,1' , "Qlu'..:oe '" , 5Ph""re
lv ~ Im;'tge d a 1"<'1<.'11;<\1 p,:.\li,[C',t '" , sp",",ere.
General meth"d for im:'lge:'\~!l a pL,;;",.

representation, c0nf~rIDRl transformatiQn of
;<1,;,.1a dNlblet, theorem of Bl~$iu$.
cir~~ulati(,n. Irl'Qt~~tI0Jlalmotic", , Kelvin -s
t.heOl"elll, Helmhol t:: -s v'Jrth~lty "","""",tions.

<.:onformal
a source

Flol,r tlnd
ci.rculation

3. i'Jotic'llc'f a ~~ircular cYlinder, General m,)ti'.'n 'yf .'l
cylijl~iel' ill til" dlmensi":'il3, I!.:.ml{fary ,x,ndit-ioll5 fOl' the
current fl1n.~ti':m, 110t-i,,0 of f! <:>1,I'cl11;:,;r~~rlindeT ill a
unite'rm stream, circulation "bo«t a circular cylind"'l'.

4. Elliptic cylind~r
Ellipt.i.;; ~n-..:'rdin1\t.es. ,1.::>uk''''llski, tr""nsf~'rmation,

5tl',"""mingpa5t 11 fh,,,d Ellh,t~,", Gylinde!'. Str,"Ef)ling
P~3t.a fis€d Gylind~r ~f any shape.

5. Li'l.uid \<lEV<,-'"
Most g,mer1\l eX!"I'e~510il Qf " \<Ia.,; moti',:'1l Hal'm.,',tic

W","V,""',pltlne IJtI'le5 in three diM' ,,5i.)1l3,

6. l\pplic.'ltic']Js c'f '~'."'ilf•...rro-.,dr",p.re"'mh'lt.ion
Coni't>rm.'ll tran3forIll2lt,ioll, IIn<llY5is ;:,r ,:ou}wski '5

trl'lns.f~;l'!!llltioil.COll~trt1-~th"n of. ;!euy.,'I./::;}:i tel'e' f3il,
FI eN f< i -r.h c1 rcul<i t1 .,'" 1-'_C:"t .;,i'",,-__t.-;!,gular 1\",1'('£'_' iI, FI '~'f1
<lith '"'irl:'ul",ti<'llPf!~t an A~rof(.;I. Sdmiirz- I:'hrl:>b~ffel
trEm~f')l'M,,-tioJl.

'7, Vi:>cc,,~ity
l1c~ti;:'ll~;fa V1ScOllS fIllie, !la":ier'~Loke",-

Euql'ltion:,: ,:,f r.10tion

1. Ban:!! Le.l.

F, Cher1tc.n

Element,'H7 Jly,ir,>dYllei'Die,-.. Atllla R"m &
8('/,3, r"".illi, l.'c,!,
Te;;;tb•..•"k 0f Fh,~j DYlH'lroi'~3,
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MT - 402 OPERATOR THEORY
Co:~~,;actopel;'."tm.\5 on 8a{[_~t•.~h "'i",ces'
C,)ro;:>.i>.ct.Linear 1,1'>.1".";,Iiol.'lr,al .~c~mpact op.-,rators, spectrum
of a compa~t operator~.

2. BO\lncled('I'••rato>:'s ",:adb.dj".iI,t •.~; Ik'r~,,,,l and s",li adJcJiI,t
':'1:'''' ra -ton, . COIlfl""',." t ",31f ",djoin"t CI"'-,;~at,o:u; .

3. Spect.l"",lAnalysis c.f !,elf adjoin'" o"e',:at,ors crtbQgo~al
proJecti,:;".~',. ReSQllltio"s ,-'f t.,,", ,'.'p":r,,,.tc'l-, ,;;,,,,,::t.rai
tbeorem. for bounded ."elf ~,_djoint_cJ'."ra.tor>J, p-roJ,ertie."
of .sp.o:ctr<':., ~h.>l!l>O.l,iGalr",r,ge a.ld Sf-Betrum Qf it,
..,pectr"l cadin.s of a "eigbt.ed ."hitt.

l.

"".

B.V. Liruaye
Books R~colI!WP.nded

,E'llnct.io:;n"l Analy."i.'3 > Wi1",,, I'a.e:t.errl
Ltd. 1939.
A ffilbel"t SP"-c,", problem bo.:>k, 3:prit,g<:r
Int, Stt. ~d, 1973,

MT - 403 OPTIMIZATION TECHNIQUES - II

Tucker optim",li ty '~onditiow,:, C,~nv~x
"'Id dllali t,y. Unconst1'a.ined and

opti_llliz"'ti':lli tecnniqlle.':i. Qu",dratic
Hon~lir!ea_r p1'oln.'ahltning. Ge'_Hlletrie

Goal programming Elements of Dybn~nic

Kuhf>-
l'rogr~mming
trans f.:, nr<a t ion
progralf<u,ing.
Programming.
Prog1''''IOming.

FQok~ Recommended
1. Kambo, 1'1.3. l1athe-ma-tical Pt.,~gramming

-Techniques,
E:>."t Wes~ Pres,"" New n",lhi,
(lpel'",ti0iU.' E",~ea.l',:;h ;
;, Ilitl'odllCt.i01l, I1cr.ll11an Pub. C,~.

MT - 404 SPECIAL FUNCTIONS

1. Intinit,~ prod'letS:
Definl tioJl. N~c~e,,;,,;ry conc!1t10!J: 1'«1' convel'g'~nce,

,Il,b"",lut-e C'~IlV~I'g"'Il']"'. ulli£ol."ro COll\f~H'ge-nc",.

2. Gammaand Bet.3. Functions:" 1,;;",,1'1."'5 £';'1' r' \ z..1I r (z..J ,
I':valuatiNlof r(l). Th", I':l.llc:r p':y..duct fer f'{a) 'i:'h",
cliffel.'ence equati,~n f'{Z"l) = z f'(z) 8eta f'HlC'f.ion_ Th,,,
value of ,(:;:;) '{1-ZI Legend""r s DUl'licath"" ionuulc,
Gauss multjplication TheoI'>2"m,

17
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3, !!yp",rg",om",tric FUTlctim" Ttl", fttn,~t:c,,, F(a, b, (;; z) ,
!;;valub.t,ionof F(a,b'<::'l), '1'h", ,:.,;,-"th-.lOlJS funct,iolt
relati,;'I1S.

4. Gener~11zed HY1~rgem~tric func~ion3.
The ft'n,,<ti,)f, r.F,.. The <:-...:>nt.•d,>US

rel~ti'~llL .-alzGINt;:;, Wllipple and I,!.(':'n-s
fU:lcU,;.n""

t.he01'~!l! .

5. (;'~ller"ting ,,In',UOIl5;
G",ner",tin,i functions OTt.••", TO£'", G(Z~t-tz);

",xp [ xt./(l-t,!.
A(t.l

Ol~thog"m,,,l p-:olynm"ialEi;
tirthog,'n.ali ty, Legendre,

polynomials.
Laguerne

Co.1. E.I1. Rtlinville

L. G. Andrews

:,).pesi1l11"UllCtiO••3, Chel~e;'l Pub.
New York, 1960.

Spe",i~l fUIlCtl':',lS of l:Iat,henl.."'Itl"'-3
for Engineers, ,-:.,Gnu" Hill, 1992,

MT - 405 : APPROXIMATION TI-EORY

1. !ntrodu",tion
General exi5ten~~

approximatIons.
of

2, Urli.forru t1Ppl'oximatioJl.
Weier",t.~.t,S~t!le,;,rem tlna B"'t'u;t""in l;..::>lYlh~iJl);'\1

aVP1','.ximation. ttlcltson '" t-t.EoreJl!3.C"_,drackrizatH'll o,f
Best f1pproxiJl)at.l':',l.Appn:>.'limat.h~tl\'11 a fillite :'l"t of
point:'! Cc~/llPutatom\l lIl",th"d:'l.

3, L",ast gqUetl'", approxiroati";'jL AplHV!l:imath,n ~'ll C'ltl
inte-r,.al,Th~ ,1H<.',::>bi~(.lYJ',,;!d~le. .A~'pr{'xi!!!ati"Jl on a
finite :'let of l>oint:'l E..ffect.iven •..••:'l <13 <I uniforlll
approximflti('ll.

4. Polynomifll and splin~ inUl'l":,l.at.ic.n
Cienel'l:ll resul ts,

The s13e "f Lel>e::!gl!e ('c.n:,;:.,mt Interpolflting
l;,(,IYll'::>mi1l1eas Le;'lst- g''l.u~r't'~, ap1-'l"oxilll;:'\t,iN,Z,
!nt;en',~letth'Jl aua E1PP1~)"lm",th'lil' 5plinct:., 50l~
extBrmal proprti€5 c,f ""lines, \lnif.,l;'1Iltll?l'l'(,.:.:imat.ioJl t>y
splineg Lt'ast gqlletl'<' .3p~'~'o_:dmatiC'n,I' s"lin<:,s,



.
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5. Appro:{imation""interp.:.latiJ"'l by rational funct.i(,r,s.
E"i.~t"'flC"', cl-,a;":F.lcterizat,iQf[ & tl.niquene.s ..,.
D"'luee c,f 2.PI,roxim.!ltion" !!'inite p"-~int ..,"'t.5, Batior,:;,.l
irlt.f.H.j:"Jl"t,iQTl, '>JlIIputing a Be."it, Approy.ilhati~~n.

6. Pade' '3.ppl'oxiruat,iwH" D,;,-fini tiQn &. P-e-OI'loti""" ,)f Pade'
appr,~:>;.ilrlatiQn,Direct taeor"'m for the 1:0'1'1.5of th",
Pade"-table. COT~erse theorem for the b)~.s of the Pade'
table.

1. An to

,

P.P.PetT1l3hev""
Y • A. Pc'pav

a;;oproxl;;oatic,n tneory naisdell
F•..•b. ('0.
R-lltir'llfli approximati"ll af l'e;;\1
f\lncti~'Il~.G,f>ml'rld,ge Onl••. Pr~~5.

.~:.t:.'t'",.;t; ;1;
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