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M.SCJCOMPUT ATl0NAL MATHEMA ncs)
On ALED SYlLABUS

MT - 101 CALCULUS AND COMPLEX ANALYSIS

1. !functi,-",s of ",,"';;,r",l Variables' L:nle"r
t,ransf(Jrma'ti",r,.~ (cf the Euclid'Jan r, "pace
Differentill.bi.lity 0f fuw~ti,)ns ~Jf ,,;everal vaxiabl-::<•.
The ch,ain rul,,:, C,:mtra.,::tl-CYHprirlciI,le. t'h.rt.i..,.l &
direc'tion.al deriv"ti'~e<; h,verse'& Ilt1plicit funct,iu,
TheQl:r:Uls _

Unif,'rm conv<"nrer.ce ,:<f seQuence3 and
function:'!. !'Ieir1lt:'as::; ID-test" p-:<werseri",g>
c,:,nvergence,

3. ""llalytic fUllcti0n3, P0<ler 3e:'ie::;. e.l>['an:doll of
analytic fUJlctiOJl, Fundll~ntal 'j'h~'('relll c'f c;.h:eol'a
Liouville's t,llec.relll, C5udly'g Theorem.

4. Singularit,ies, Clag31fi..:'at1~'1l '.:>f;5ingulal'itie:l, 1'01e:;;
and e~:'!",nt-ial ::l-ingul~ritles. Singular l.'art. in L,wrent
gel'ie~ deveh~pJl!lent..Rc~ucb't"'" 'j'llf.'lQrolll.

5. CalculUS 0f Resldues.

B0Gks Re.cC:Hlllllended
1. W. Rudin 'Prillclpleol of Matlle!llt\ti..:'al Analy",is

l.Mc G~'a!l, Hill Int-ern~thmf\l 3tm:l",llt31'<.\Ed.
Z. J.B. GQn..-ay ; F\m..;ti'-'!l~ of ,'ne cc~ml-'le.xV;:;l'iable~.

(Sl-'1'iilg.~t' \l~rlag, G1'adudte t,ext).
3. J.\'. Deshpand€"; C",'np1E"xP.llalysis, 'Hm, tle<l Delhi.

MT - 102 : TOPOLOGY

1. Topol",gic,,,l sI,ac",s; D",£i",,,tioTl &. example" of
top,;,lQgical olpace". F.,;1;,;es?<. :3\lb~ba':f<:5. ::;llb::;l.'a,~e:3,
,;h':3ed s",t,e; '" ClNH,l'",. Neigllb'':>lirh,~c~d",.Interi'':>l" &.
~ccllroulatioll point~. CC:'llt,inuit,y&. relatec~ concepts.

Space" with "pe,',ia1 pre'perti.;'" G.~r.rpa\~tTle",S,
spac"'s .. '3epm:'lio:e .';pace~, E"ir"t and sec.~Tld
sp.'l.c",,,. Corme,~tedTl"'s.,>.

Lincklo!f
,~,,,'~ntao 1'"

3. S<oparat,ioll Axic'ln5:To.T1 SI!ac<os,Hausdorff, Regular,
COll!vletely l'i3£vlat' &. nc~l"~\51::Iva'JelL C01!!Psctnees &
sepal'ati,:-r. 1\;(ic~j~5,Ury~h0!l l",mma



,

,. Loc~l Compactness
compactification point

6. C('mplet~ t1'2tri~~ ~p:'lct~:Balr". c;<1teg<.~n'
contI-net!')" & £1x,;,,('; PCcillL C"rnpletioll of
SPflce>

Theorem.
,a !!let,ric

~. K.D. Joshi !JlH',;. •.~uct,i~'j} t<:, ..,.enen\l Topology, (i'lil,,'Y
E.';stern Lt,L 1939L

2, J,R. Munkere; Top~'h'g'ya first Course, (PI'entice Hall of
India Pvt. Ltd.)

3.- G.F. Simr.)\.~jl:3: Int!'odu'.l"ti0D to" T~'lX'logy Ik l'iodern Ailaly~i5,
(1nt.<tllatiNH'll Student:> Ed.)

4. J.L. Kelley General Tot~'logy (Van Nostrand,
Pl'ill.::eeton)

,5. 5. Willard Genercill ;op~,logy, (AdtU3Nl Wc31y
Publising Com.)

MT - 103 DISCRETE MATMEMATICAL STRUCTURE

2.

,.

,



1. Dec' Nar:;ingh Gnq:.t, Th..•,rn', (PHI 1987)
2. G. Grau:;er [,attic,"" Tt,.;orY l>irst Gor,cept.'l &

di.'ltributiv<.: 1atti,::es
3. G. Gril.tzer : G",neral L;~tti,-::eTheQry (A.~ademicP-resE

1978}4, V. Kri~lmaro'Jrt,llY; CC'lIlblnOlt(lI'lcE-tEt'::>t We:'lt Pre5Z) 1989.
~. K.D. ,kflhl roundati':m5 ~f di3crete Mathel~5ti.:""

OHley Eskrn L.M. 19f,i'l
6. Prof. I1rs-, ~.S. Bhal1e & Pr,.-f, R",gbun",tball T.'!' .

.fn",ru",nts- of Gr,~phTllec'l'Y {(~!lA.1Prakeshiin I 10fl~1,
? D~on' &; Kelln",th Lt"lV:'l5",tlr ; A".,li",d Di~crete stl"llct,lI~''''S

f,;:,r COIllP'.lt",r 5,--,ience. (Gl'Ih'olia PLlbl1ceti,~n Po/t;. Ltd.
1986) .

8. Frank !lftl'al'Y : Gl'aph TIl~,.'ry,Nan~~aP\!blishiMIL House
1USB

,.
MT - 104- APPLIED ABSTRACT ALGEBRA

Rings & Iek",l,;
" . Intr,x1'.lcti •.•n, Integral Domaill:'!alld f1",lds, Rings,
;:>Ub:lllgS, Id•...als and quotl~nt riJ\gs, Euclhle:an d~'meins,
Unique facrori~ati0n the.;)rem,polYlwmials,

Fini te fidd",Ext~nsi0115 of fields, Irreducible ~~lynoroial", vver
finite fIeld"" fe,ct.oI'izl'Ition of p'-'lyw::>JlliaL",ovel' finite
field:'!,Algebric Exte~si0113.

i i )
iii),.,

Bh~ck
codes,

3,

,.

4



MT - 105 COMPUTER PROGRAMMING & UTILISA nON

L Logical 'Jrgani~a.tir~n c~::C~.•l~);>Ut",-.: system, int-r':'<.!.llcti,:.t,
to rmmbe-.: .o:;;,-'.o:t.r.:m.<;, introd'lctoion to comput'"r
I'rogra:nmir,g. I\.l!?:orithm.., ,'j,. £io" charts. p-.:ogr,oH!1
c1ev",1,Jpl~",nt. I'-.:.:oce::;::;.

2. In"t.roc1uct,io'[, t,:. !!OR'L'PAM-77. Ct.a.ractel: ..,et, d;,.ta t,,"pes •
•.•)(.pre.,,;sir~n.<;;,oJ=o.era"t.ion,o:;,stat,dard function.";.

3. Sequ<'!ati",l Structu-.:<;os ,
A.r;sigmno':nt~'>tate:nent
It,put. & outpqt st.a,t.e:n",nts{list-<jirr"cted)
:";TOP StBtem",nt-
END StiJ.t,elt!":Ilt

4. Sel",ctiv<'!Structures
GOT0St"temellt:> A:>:>iglledG0TO, Computed (-;01'0.
IF Sttlteroent3 Logical IF, Elc..::li:IF, lIrithn;;;'ltic IF.
Nested block IF structures
Multi - alte~'llat.ive s""lect-ive 3t~'llct.lIr",

:'>. Repetit,ive Stnlct\lre~
IF L.)(,p
DO L,,,~p
Ne~t~d DOL,x'\?

6. Sub3cri~~d v~riable3 , Notation
Arrays
DIMENSION Stat",m'O'nt
Input.jOllt,Plit c~:f arrays
PARAHETERStatement

7, Format - I1h'ected Input & Olltput,
Input-j(lt!tpuIO St-at"ments
FORtlfll' Stat'O'm'O'nt
Fo~mat SpecificatiollS

8. S\1bp~c..•grtl:,..;:
PUl'PO~'~& \l~e
Flmctiolls ; Llb~a~J/, Statem"'llt.. FUllct.i'~11Sl1blX'rJil~NI~
Sllbrollt.ine C.;LLstatement
D~TA, SlIVE, C(o/,MONStatements,

9. File pr0Ce3~illg
('pening & Clu3illg £ile~
Obtaining info;;'n}<;tion ","oout,a fil""
File illl;'ut. $:- c~utput
File p-:,sit,ix:,niJlg

10. ilddit.onal fe-"tuPo-3
PR~RAMStatemellt
PF:USE Stat~mollt
EQUIVALENCE5tat~mellt

5
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6.

1.

3.,.,.

!!!'~!~~<:I~~ ~,'
Writing FORTRAH-?7pr('>graJll~f(,!" the f,'llowing"
Finding lal"ge5t/;:;ID",11~'"'t,'f gi veil nlllllh"rs 115ing ",ITay &
with,~ut.. al'l'ay.
Fo1' alTillH:ing give.1 r,tlmWI'~ in A~(:",jhUng/r""g(,,,,ndillg
ord<'o!'using ll!,~'ayI'll t.llv"t array"
Matrix Maltil'li..;~tiO,l
To find 1ransl-"'""~ ,'f a given l13.trix
Find Sill x l1;'\il,gT.,ylor ~ :l-el'i",~U ,_,on)J!'(uethe obtained
value ,",ito],th", value ,~bt.'ll!led using st.alH:lal"di'unctiQ'I.
To ",-'c<'o:?tany ij,t",~,"..l' I'tH"b",r ~ writ,.. it in r.,,,;e1'5e
01'Oe1".1,150 tind 5UI'1J.".r it,~ digits,
Gene1'te fir<.t H"0 pri~e "ul!ll'",r :2'tarti;;: [,,;oro ",ny I'rillP.l
no"

S" Find GeD ,:,f giV",HJl'lmbel"$"

-

1.

3.

V R j c" + ~~g"~~~ig 10 F('6T,"'-'-77. PEl" a a~"aman, ,-ompll"er p~~ ~~,~cn ••••
(l99fi)
PrQgralllilling ",i th FORTh'AN~7'1, RamKumal', THM
Kernighan B,W. & Plught"el' P, J,; ElelOOnt$ of programming
$tyle, MeGr.1\WHill, NewYarli

MT - 201 ; MEASillE" AND INTEGRAnON

G,'nt<.'1'set and Gant<.'r-li.lie sets :'Ina t]}e Let>e,;<gue
functi,'n" Lebesgue ::-utel' rn"':'Isure, measurable set.:>.,
,y"algebl".~, regulari ty oJf rneas\U'e, c~'IDPlet"" measure"
Mea5\u".1\ble [unct-ioll, 3<:Irel 3et$ and Borel
mea3urabili tT,

Integrath,n or IlOIl---llegativefUllCti')Il:5- ,:,f a .1'..-081
1I"1\r1ab1..-o. Fatc'u-- s IJemma, Lel'esgw,", fiil.'n('Wne convergence
the~'rern the gene1'.'!l Integl'al. Lebesgw,,"'s dQlnlna-v..d
'~OIlVergence tl}t'"~'re!ll.C~'!llpari3l>n,:,f Riemann anc! Lel>eSg\le
int,egr •••l"l.

Tl,e f"U1" !lint c!er1"",t","3, fUllct,IOIl$ .:d' bounde...1
"ari"tion, l'o,,"it-ive. l'.egative and t'Jtal '1ariat-ioll. A
fUllct.i'cm of C. '. is contin''''.lls '-'.>1".A functl'''l "f r~,U.
i$ differ""ntiable ,~"••. and tl}e del'tvat.lve i:,- finite
o<t" "". Diff<lI"'Mt"ti ':,n.' illde-fini t.e illtergral . .•••bs<:.lutely
cOllt,ia,wl1~ fWlct.ion5 and fUlld1'l!l!"'Ilt.t11theorem "~.f
Cal"~1I1lts.A fun<.'tl('>nio><Ib$,:,lu~ly c~'ntillu':>\lS iff (a)
it i5 b"-,," (b) it i:3 e,mtiJlUc'\15 (c) Presel'v.es $ets or
m",agure zel'.~" Lp-:'l~ae-:-:>,

,

---

.-.
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COn\'e~l;renc", in mea:5ll.n~, >,.~nJlVersejlCe in
o1'de1' P. alfllo3t tmifol'm cO:I~'erIIenee, Egorl£t':,!
implictions .among tJlese,

meaT, oi'
t.lle..:. l'era ,

1. De BEl'1'<l, G. (.ilia1) tkas'-lr,," Th~.~'ry "'lid !nt.eo;:rati<:'ll
Wiley Eastern. i'lell !kl11i.l'1l, lIew V..,lhl,

2. Roy;:1e,:, H.L. (19313)- ReB1 An:'ll;,,,,ls. Thil'd E.jiU~m.
nacmil1an Fu1::.1i~l;ii;g C", ,l",;y Y.:>]:'k.

:J. Halrl"rOZ, P.". !1ea3Ul'e The.:,ry, tlar~~~.a
PublicatiNl. B.~.mb<w

4. Rudlr, rL R",,,l and Complex ,o,m.'IlY8is. T~,ta
McGraw Hill, New!~lhi-ll.

MT 202 - MATHEMATICAL METHODS WITH APPLICATIONS

L Th",-Lap1a",,, t •..arr~f", •.••..>
T;)e tra];~:fQrJll concept., Hef'iiJ<ltioll of H!'." r,,,place

transform. Trl\:izforms o.f ele~nh!l'Y flm.~tion:5.
Transi'ol'mlng in1 tial valUe pr.::.bleru:3, g"'cth~llaily
cC'ntinUN1::l fun-:lti0il3, Flm<Jti(';13 <;>:f eXl"Ollelltisl <-'l'der,
Fun'2t~On:'l <;>1' o::la:'!"l A, T!'.ans:f,n'JD5 ,",'" deri.ati'l'e"l.
IierivE!tioJl~ ,~1'tra.fJSfol'!ll::l. Tlle gahll'll'l flln-:lt,L:.n. Perl~'tli-:l
fun-:lti<;>Jls.

2. Th••. .I.""..".,'';;", 1.;J,l>lao:.~t.•,,,,.~f'<~,',,,,"
I1e£1rJiti':,n Qf (\n illver~", trBJj5f,:,rf~, I. ~tep

f(ln.:ctlNl, Inver"e L,,-vlace tr.cm3f •..wms of derlvat,ive3,
Invers", Laplace trl'lh"f{>rm:, .. Pa!'t,ial 1'racti('l!:5- met,h<;>cl.
Simple llJitial vell.le probl'~ID3, Sl'eci~l integ1'al
equations.

3.. A.!'I,11"",tinn:..• 1.-0 Phys;l"s<
Vlb~'C\'tH,n of :lPt'1ng. UU(l.t\mpe(l Vibr£:t.1.:.n"l.,

Re"lOllSnCe, Dsmp",d ',lbra':.1,:-Jl"', Appli'2at,ioIl5 t-Q
!M<'Cchl'!!i i co; .

••

5. Appl t."" t.1:,~''''' t.,~ I:"t.••.•.;!,. ",1 "' •.••f ,H f'I'",," "'''"... ....l.""!. i ,~n,>,
I Iit", ..•:r",l ""quati.:.n::; , ill te;;:l' 31 e~ll"t i ":'Jl.o <:>1'

CO!1v,)lut.ioll t.YP"', Ab',}} ~ lnt"''';!'8l equ",t.io:'ll, l11t:'gr,-'-
different.l~l 't'l""U(.~l:'l. Di:ffel'ence ••..::::uat,Hm3.
Ilifferent.ial diffn.ellc,:; eqllation~..

7



6.

3.

Four-i •••.. ira,...;.!'o",,,,,
J'0uri,-l'." "erles.. l"~'tu'ie!' int.e.;r<'ll t,;'rmula.

EY.{IIl';ple~of [,,,ul"'l' tran3f':'l'!ll, Fouri •.•r ~in", tnl/l:J:fcwm
Eind 1'..:.u1'1",r ,~,_'h5~,,".tT"n",fc,rm. I!1lf"r~,ic'n the,'rems [.:,1'
cQIllPIe... Fo'u"l",r tn,n;:;i"l'lll.:;'l Fc'\l:.'lel' 5tne tnm3forro and
Foul'}"'l' C('~H'" trEillSf')r!~. '[tie (:':IllVc,hlti..:on th",)rem,
f'a::"""'hovcal,, ind"" it,y f;:.1' ;"'''.11":::',,1' 11\t.",';:'1'a1.
Relatlo11sh:.p (>,'t.lleeI, F,)l,riel' 3nd LapIhee tran~f')rro,
llPl'llcBt10n" ""f F":;,lriel' ,",z'tm3f';'l'rns H! intlti-E'.l and
bo:>undary ."<Ilu,," Vl'obl",m::>.

f:al.::ultN of Va,"iatim,,,,.
Flln'.2'ti'~-1".:t3. SC-llie Simple V"'rlatic'lJal f'r0blellls,

Function Sp.ace~, TI,e Varlat,ion <,r a ftmct1011al, A
He,-,eS3<ll'Y C')llditiofJ for an Extremum, Th", Sir;,pl,;,st
Vtlri.:ltlontll Probl",m, Eulel"s Equtltlc,n, The Ctl:se of
Sev~ral V~ri~ble~, ! Simple Variable End Poi~t Problem,
The Variational Derivat.ive, !nvariance c-.f Euler'z
Equ.:ltion.

I"UI"t n...I" ~"..,~" ",11 zat 1 m'lS
The Fi1ied End r<:>lnt Pr.;,blero £0r n unkn0Wll

fu]}ctlc>ll3, V",riath'n",l Pr~,blem::l in P"'rtllll",t.ric F':n'ro,
Funct-i';>lla15 Dep"'nding ~'n Hil;;;her-(1.l"Oel. Her! v,~ti ~'e5.
V",riati~'IH:l Pr.;<j;.lern~"lith ;3ubsidiary C';<n~Uti<:m.3. -

9. Tl"" ,,.;.'.•••[.••1 V-"['lat.l';<l\",t .-, frn",tlol\,,1
D...,ri~at,.on of the Basic F':>rmula, End PC,ii,t,2 Lying

on Two Given G\lrve~ ,'01.5\H'f.llces. B~'.:>kenExtel'll!"ls, The
!'1ei."r5tra5~ -Erdmann :::omUt-i0ns.

2

A.Fl. V~"hj::"tjn .•..
R. K. G\,P:'-d.
Gelf:l.nd & F,"lin

H",.?omlllended
liJtegT?l Tl";'"!n~f,'l"JlI.

C~lculu~ of V~rlation3.

1

MT 203 - FUNCTIONAL ANALYSIS:

3



6rthogoTIalisatiGfi prGC~SS. The•H ,Operators and t.ileir adj,:,intE en 1'!
operat01'~ , Hl1be!.'t. Pr.::-jecti-:m

3. Fin! t", dimeJ1Sloual SPect.l'al
theorem. theol'Y.

Books Recorumen~ed
1. B,V. Limaye

Ltd. :939.

forms.
alt-e.l'llat",
Symmetric

G,F. SimmoJl l"trodlleth~n t-.:, T('Polo,g'y f~tJo:.del'l)
!\Mllysi.5 . ( In tel'l);;Jt,i.:m ,,1 Ecti th'll )

MT 204 - LINEAR ALGEBRA

l1e-dul"",,>. Sl.lbmodul.e5. R-hQI1Wtl,,,..r'ph:i.!3U1 d:irect. SUm.
~initp.ly gen""~~ted modules. Free H0dules prD.

Strn.~tl).rc t,,-eorem for i:init..,:ly generated 'no,iul""3
over a PID. Applic;l.tions t,:, iinear alg",bra. Jordarl and
ratiQnal Cano:>nica,lfoms. Appli,:ations to grOl.lp t~,,,ory,
Str"~~t\'reof f-g and .finite abeli"'ll grOtlp".

Bi1inear .form:'!. Symmeti'ic FiliJlear
Orthogonal sum. '\lt~l"!H'tt", i'0r!ijj:. Btru<:'1:ul'e ,~1'
forms. Quadl'atoic f,,n'/lls. diag('l:Ialisat.ion ,~t
hi 1inei.'lr f':,rm. Syl "'estel' -3 the':'l'ern.

(ll't!,,)g,~nalge.;:.met_ry; HY1~rlx"li('.
cmicellat.i,)n Th-=-.:>rem,

1.
o••,.

S, Lange
F,l'aleigh. J .B.
,'<lCODSOI:I. N,

Lille"r Algebra.
, Lillear Algebra.
Basi,~_ AIg",t'l'a !.

MT - 205 COMPUTER ORIENTED NUMERICAL METHODS

In t.h",. f<;,lloOlir,g "topics on wIW':rica.l I!","thod..,.
stud~nts ar~ ~xpected to be able to write progr~as.
subprogram", ~.•r pr.:,gral~ sP'.gJ~ents a" "ell ;:0." J'€r:fr~rtrI
nulltel:ical calculations using electronic 'Jalcul.at,;'r'" and
l!,ath'"mat:Lcal table:s.

t. Itel;ative: Meth~,dfr_'r sQlution r.•:f algebraic eque:tiNls
N~lltoIl Ri:iI,hsr.•n met.hod. i t€rati':'fl met.br.,d. ruet,bcd

false p<)sition. rate of ,y.•nv",rg,,;mce. ,colI!parisirJIl
these I"",thad", choi'J<:: of an 1.terat1.v<:: method
implementation.

9
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2.

3.

4.

5.

SDlution of ~~il!l'.dtanto •..,~s ,,:quat.i':-rLs.
Dirf.<c"t ,"ethods - Cramers rule, Gauss eli,"ination

method, pivotal conden~atiQn. iterative rop.thods - Gauss
Seidal lIl",thod, ,Jac.)bi Il>':thods_
Interpol,':1ti<"Jn :

Lagrange and N",Wt,-_><)lllntel'po,}.iath~n m~th('>d3. Flnit:3
(\.1if e"""w-,,,, ,\vel' 11k,r;3, i IJt-:l'l'" l;.'ltillg po;:>1Yli<"J:ll a1g using
fini te di!ferelKC..,. differer,'_'e table3- ",entnll,
t0l'Will'd, ~~ck~al'd.
llum",rici.'li Integl'at1,~n

l1f'th,'d3 Da3",d Oil lk"p"~l""toh)ll. metl!>:"';::. t'<l5",d <'II
lmdetenr,iJ]~d c,'effi~.ien tg. '~Qmr"::'31 t", in t~gl'atiOIl
m",th,~ds Trape<;"lci;:J a"d Sip.iP'-'30r,s l"ul-:'3. ct"ubl",
integrllt10n [d~rlv;'\ti<.m OIPt'l1cath'ns and errore. in the
fN"mula"" compa.l'l:i1onof til,", f'.)l'mulae 1
Numeri<~.'11 fllff"'l"ent1at.iou

1'J",th<~d31>::Il'Ied,)n intej:'pe-latloJl, .finite di.fferen,:,el'l
and und".terroined (;0e:f£i.~ientl'l.
Solution of dif.feH=l,t1a} e<,lutiti')lls.

NUll)eri,'a} llletJwdl'l-Euler"3 rJeth.)d, Backuard Eu}",r
metlwd, Sillg}". step _thods- TtWlol' series I!ietbQd,
Rtlnge Kutta ro..th~,d5. Mult13t",p m-ethc-dl'l, Stabi1i tyanalysis.

!l.K. ,'atll, 3H1\Iyengar.
S':'lenttflc R.I{. .,l~ill.

1.

3.

4. H. M.Antill,

NUJllo:-~'1csl Meth,;;,(\g :fO!'
(( Ellg. COf~P\lt8th'1l(.fil",y
East",rn Ltd. 87).
GOIIIPute~' Oriented Statistical &
NllJllo:u'iCo;I !'Ie thexls, (Macruill an
Publi,:'tltion, Ltd.) 88.
Illt!"<~(\uct,,'l'Y !'Iethodz o.f Ilul!ier.ical
Analy~i~,PHI 1992,
N\lmo=~'tcal !'Ieth::'d3 .fO:'l' 3,~1entist:! &
Engineers, TIm. 1Sfl1.

PRACTICAL:;;

3.

4.

1Il'aw the flow-,~h"'1't and l11'i t", a p1'c'g1'tiJllll>o;'!t(' .find th""
ro<,t <'f the eqlltithm F{x)o;;(lby Hewt'.'ll R;!Ip!H"lC'11 IIleth')d.
Draw the t1ow-ch.~.l't ,'m(l wri te a Pr'':>!J:!'amllle to .find th"",
I'<ootc'f the t,q\,ath'I! F{.q 0;; \3 by IW1't,U,:.jj /IjetIl0<~.
Dl'a;; the tll,",-chal't find 'ITi toe a I?rOllT8fflJllet,;, find the
!'oot ,:,.f the e'luat.ion F{.\ 1-13by FaL.'!", l":':!i ti0n J1!etlwd.
Dra", ~he flo",-c/Hu.t alld "'1'1 to:-a p~'og1'a/lij\je to into:-gl'ate
the gl..ven fUlletton using TI'ape30idal rule.
lira", tne fl";''''-ch':l!,t fond fir! k a P!'ogL'alllll.'et•.:> illtegrat,.e
tllot' given fun'.'tj,'n usb ••• :.Jirol:':::;O),eo 1/3 ~'1I1e.

10



/,

• 8. Draw the flo,,;-cha.rt. "md ",r:it"" a. Pl'ogr"","me for fittin/,:
,-Jf a I'olynomial (.,f degree n lJ.".dng Lagrange' B

inter0Jlation formula.
Draw trie flOW-Ghart" and IoIri1,,: a pr,:'graIlTI"e "to solve a.
given different,ial equ.••.tion "clsing Kuhn:--5 "illlPle ,",Yid
l!1odific:d method.

8. Draw the flow-d,art and IH'ite EIPi'(.gramme t",:, ~ole'l'c: <i
g1-,,,,l:/llln'erelltial equat-h,» U"i:lg Runge Kutta ~thod >

9. Draw the flGw-chart al:lu write a pr0gr~rome t~ zolve a
given set <:of simultaneC'll:;l '.'<<l:!![,t.iOJl5uslnl'l Gauss
",lhJinatiN; me<:!lc ..:L

110. Dl':'ll<t.Jl'2!IN,-Ghart and wl'ite a pr0l1xarom'3 t-:, illt-esrate
tho- given set ,~i .~.iflj(lltaneou:'l ""quat.iNl using Galls::.<
Seidal eliminati'~n m•.•tJwd.

11. Draf< t.Jle .fh;w-clla~.t and wl'lte a pr;:,gl'allln~ te:> integT::..t,e
the given function u:!ing Simp,wn's 3/8 rule.

12. Draw Ule flow-chart and write a pro~railime for £inding
tn .••In'lel'~e of 1'1given In.:'It.rix.

:s:t,1'1.lm-Ll.ouvlll '" t t.eOI'Y_

F01'ID(llati.:>r,,:,f a pn:'blem, (lrtllog,malit.y ~~f
eigenftlllct,io];s, "Ondeg'3nera,~y,;:,f eigenvalue", P~"5iti 'Ii tv
,~f th", elgell \Talue"~, .~om~,letene:53 c,f the eigen
fUllcti'JIl, Rsyml'tc'!'.icb.~havi'~,{lrof the eigenv<l1U>~55nd
eigellfull,~ti0!lS .

t 1.

MT 301 PARTIAL DIFFERENTIAL EQUATIONS

"••

3.

4.

Besse-I.'" furu:t,i,~"",.
Be53el ':5 eqUat-i.'ll, t.lle p,~wel' 5"'1'i",~ 501\lt.h'li .~f

Bessel" 5 equat-iong, integral l'epre5er,tati')-ll 0f P.e"""",l:'I
ftmct,h"'n5, the ece~0nds<:.ll!t.i.:m .~.f Ee;5del,-5 equa tion,
:::el'~'es of Bessel fuw.::ti,:,n5, asympt_::>tic behayh~ul:'>
Fourie]' Bessel series, 5l'herl",1'l1 Be~~el fl!n..::t-iQn,

11



---- --- --

5. Lapl;Oicee<ll""t.ir~nr
S'.'hltlon ill e;'\).t",,'~la,; _'''-~''l'dilHi.t~z, ~c.lULiQl\ in '"

rect311~1~. Laplacian in polar cO-Qrdinate~, 5~par3terl
~QlutiQn5 •.•f Laplace eq.lI~tl'.'ll. tlJ;'plh'ath'll::'< to bC'lwdary
value problema, llniql1ellt:'lS of ~Ql\!(,iNI5. ext",,!'!o.!"
problem, ';ledge d.:-maln, tleu=IlIl'S probleriJ. eXlo'li':-cit
rePl"e3entati0fJ by p~,is,,~',n-:j f0rllluls. Laplacian in
3P:r-,~rh,al ('o-on1ill"U::, .'i"'I>,~ 'sted sO~Utl,,"::;; of 1,31.'13';:,""
eQuatl'_'1l ill .'H,h~,rk<11 (',; .,"p:1i."ak~, b':Hlhd:E'Y "alu","
pTc'blem in a 5pher~, \x'l",dal"',' •••",1Ile pn:.blem ext,eri •.)r to
a :lphere.
H••.at ""fu.,>ll.m'_

hQmogen"'0U~ bo-m,dN'Y .~onditic'lls ,:,n <I slat.,
:'Ieparat,ed :'!oluth'1l3 wi t,l) boundary ,:";}lldlth>ns.. '''h:.lutloll
of initial 'IBlue PH,b",llMPon a :e.lt>b, ,~"Yl'!lpt.)t1c
behavi,,:'u1" $:; relaxat,hm time, uniqu,,"ne::ls uf ~,)lutiQllZ,
inholllogener')llS b..:<tUldary conditions un a slab, stat.eiilellt
of pl"oblero and five stage roet!lOdB ,of 50111th'1l in a
rect.angle, Heat fl ..]" in _~"ylinrler, ~""prat""d "".]luti,:-n,
intial value problem in a cylInder, initial value
problems ~tween t,w0 cylillder:3, heat. flou in a ;':l?he~'e,
spearlltd 5.)11lti~.ns0f heat eqUftti')1l in ::ll'herielll
co-ordinates.

6.

,. \}u;a",i _1 i ....,.~"s yst ••.•••
LinearizfttlQn of

quasi -lineal' equa 1..1..:'];Sby
a redtlcibl~ "y~t~m
;k,d•..,graph trml""formatiNl$.

1.
BQOy.s Recc<r.lP.lend"d

Prinsky: Pal'tilol dlffel'ellU-",l equations and
applications t" b,.'lUldary value L'l'oblem~.
P. Prasad. Pal'tial ,Htfl'orential eqUath~n5.

MT 302 ADVANCED ANALYSIS
L

2.

H~rnwnic functions
The C~n.~hyRh"lfl"nn e.qllations
Th""P'>i5S(;n inv,grb.l
ThE:.ltI€~r,value. ~'rc.'p",rty
B.)urld~ry be.h-'l.vio'lr ~f p(.i.",.~on i!lt.E:gr!l.J,5
R",prE:sent~ti(,n th",."-c-",,,",.;

Th", ",axim;::l£t I"OQll1'.,S priB.Gl.pl."
The ",,,h,,'frz l",rurt."-
ThE: f'hrag>.ren Lindel"f ",."th.:,d
An inte~~Ql~t.i0n th~orem
A conv",rse of the maximum modulus theorem

12
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3.

,.

1.

Approl'.il1l~t.io!, by r.;,ti~'nal f'.Hlctic.m
Preparat,ion
Runge's th"")l""'m
!?'" Mitt~e ~effer theorem
,,,u<lply c,"rH'''lct."d r",giOfls

ConfQrmal ma~,ping
Preservation of anglee
Linear fractiml'll tr<.In.~fol'luati(ms
NOrmal fb.lIlilie.~
T1- ". -,,'" ,,:l"'llI,:am IrlapPl.ng ttH'~or"'lI1

Zero5 of holo~orphic functions
Infinite producte
Tlw WeierstrilsS f8ct~Jl.iz".tion theor",m
An interpolation problem.
Jenesen-~ formula
The Mi.int" Szas.': th",,"'rem

Real and Comple,;;;"lllaly~.is, Third Ed! tion,
Walt.er Rudin, McGra<;Hill ]llt,e~'Il;'\tiC'llal Edit-1QJl5.Complex Analy~i5, Third Edition
Lars V...••hli'or", Hc'::~rflw Hill Int,ernational Edi t1o:ms,

MT 303 : OPTIMIZAITON TECHNIQUES -J

Line-'.lr f'rogra'ffming Graphic,,,l pro,~edures;
redundant activiti..,.'l. s')rplus l:esrJUrces; silllplex
algorithms the.ory and mett,,:od;dual of a Pl.,;.blem .and
propertie." c.£ dual; dual "impl,,:'. pr,;~~.ed'lre, ~.evised
s implex prQ<~edure"

Applications of linear pr~gr~ruming
t.ran:op,;.rtatiofi Pl',.,bl",m; <l3:'!ignment; pl'~,blem; m,.'Iximum
flow in a givell fietw'JI'k; shN'f,est rout", l're-blem;
tram".shipment problem, Integel' Pl'o,U','Huming; Pure LIFP;
Mi~ed integer programming problem; brencn ana bound
method, f -c:,uL

Book:'! Recommended

L
"".
3.
4
5.
6.

Hadley, G.
T3]-,a. iI-A.

GN1S~L 3,1.
Tab!>. B.A.
Wagnel'
Rambo". N.S.

Non-Line?r ~lld dynamic programming
pel'ations Rese,."r":'har, 1ntr,'duct,iQn,
M']lHl1an Co.
Lin",~r Programming
Int€ger Programming
Prin~iples of Op~ration~ Research
Mathematical Programrui~gT~ch~iqu~s
East-We's't Prez~, N<mI>""lhl,

13
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MT 304 :
ADVANCED TOPICS ON LATTICE AND GRAPH THEORY

LATTl CE THEOJ':'1

Distributive L~ttice~Gha.racterizat.ion the;:,rem5 and ReI'n,sent,'!lti(~n
ther.-rell's. C{.Jngp.lew::erelati;~ns. Algebraic lattices,
JID. MID, Disi;;t"l.b'lt,ive lat;t,icel" \lith
I'seudQ";".'ruph,meY'+,"'.t i{.Jn.

2. C{.Jngr'~F,n<::e''.:and IdealsDistl:iblt1-ve. Stanr1&rd••rt'l Ne>n,r,,,lelem••n''''",arl':l
Id~a15, Structure thevre~.

3. l1<:>dlllarand Semiu,odlll",rLattices
Mr.-dulal',Seruimodular lattices, Intr<:>ducti{.Jnto

Geometrio and I'arlitiN' Lattices.

D",o Hal'5ingh
(Academic Pre35,197B)

1

2

4.

5.

1-
2.

1

,.

Cut~et5 and Cut Verlice5
Cut.~et5 Imd its pre'pert,ies. Fundamental cir<::uits

and Cut~ets, conne';tivity and separability_
Planer and Dual Gr.'",~.\Ls

Di'f'ferent. l'epreseTrtati.oIl of a J,lr.mar ,')f grapt,,,,
Geometric and .;ombi'nat.~rial dnal.
Matrix Repre"ent,'1tior, -d Gr~J,hs :

Incidence, Circuit, Gut,.set, Pb-th and b,djencencY
matrices.
Enumeration of Graphs ,

n'I'e~of Enumeration, Caunt,ing: label1.;,d t..ree5 ::ind
Unllll'el1ect tree';;. P"'IYfl II c•..•untillll theorem,
Directed Gr~ph~ ;

Type5 of Diagraph5. Diagraph5 and Bill<lry
reI flt.i,'IlS.

Book~ Recom~ended
Graph Theory IrEI 1987/
General Lattice Theory,
G,Gratser,



4, Diff~rn~~~m~thodsforr~r~rholicParti~l di~f~r~nti~leug"'ti'Jns _
5. Difference nrethods for Elliptic PlIl'Ual dlf!'el"~ntialequation",
6, Fi:li te Element~ met,h':'ds

Weighted l"esidual meth'3d,:" Vari :'ltl(mal l1eth'.•c1:e-"

1.

J < n . Smi t.h
'N(!JnfJr1<;'al:3Qlllt.10n:;; of clif£<"l''c'lIti"l
e"J.uatiNlS,

;NI!~l'i(;al AnOllysi. "",

, ,
L

1.

MY 401: FLUID DYNAMICS

Basic concepts
Velocity ,~fa fluid particle. stre/l/l! lines -""lid

path lines. meth,'c1""of Eul.",~' and L.:Igrallge. [{elation
betJ~eell local and individutll time l'atea. vOl'ticit_y <lIlU
vortex 1ille. vel,x'i ty !,otenti 31, Dil'fel"ent-atic'll
following th", fll11d, E.:mat.i'm (,f c~'nt1li1.1ityin E\llel'-g
and Lagrange-s fOl"m. Equivalence of two fC'1"JlI3of t,h'J
equatlon of eOl;tlnlli ty , Eqllatl('!l of ':(\nthlUi t.y in
ctl1"l'il1near. pola1", "'l'he~.i.:-e:l & cyli"dl'icOll
co-ordlnate3. "ymm"'tl"i.:tll .fc'rm5 01' the ~~quatl,:'ll ':.1'
contillul ty. BOllll(l:1rysu.•..face" Equation ,~!' m':,'tL'll in
Elller'", form. cC~ll:::t'rvtltivefield "Jf fOl":;e. Equt\t-i,~j13c'.f
motlon ill Lal>"range'e fC:'l"m,Intl.illzi'2 ene-l'gy, The en"Oll'gy
eQuat,lon. Eql\atic'n ,:..f im~'\ll:01Ye nK't.iO!l, phY3icfll
int,erprl ttltion 0f "ol~ticj t,y ve';'t-,-~r. .ll.nalye13 of tJle
Jl!'Jst ••enenll ciisl'lilc",ment of a fluid ele,;)ent-"

ITII",ge of "~•.•urce in , straight LLnei) " Et.riagttt line.. , Imag", of d,)l.lblet in "l, J. ,

\~ir,~leiii} h,,«ge of , sonr,~e in "iv 1 Im«ge of ,Doublet in , circle,
t5

-~.



1)
ill
iii )
iv)

Steady 5tr-C"{,ming parllel w OX
A 50uree III at, :<:l
A [laubl",t, ,. at \:I
~'tnit", Une ~',I.!rc"" :'liang th", <ext" Butler'"
sphere +.h""~l'",,m.J:ro<ige5 in three dimensions_

1) llIlage of ,5';}l,rCe in e plane
J. i ) ; I,,~t••e "f , lk-'blet ill ,plane
ili I ).!IlS.\••~ of • .'(.'n','", ", ,~••!l"re
i v J llll<lge of • l'EH:\i:d D".lblet. 1" • SI.'here.

General metJ1,~,~f,.'1' iIJJ:'lge3 in a plElne.
repre:sentatH,n, c<'nfc'l'llItll tnu}:'lfol"lllsth'll cd
and a doublet, theN'em of "Bltl5ill::l',
circulatioll, Irrou.tiQllal IlI0HOIl, Kelvin s
t,heorem> H"lmhol tz'" vOI.ticl t<y equat.i':>ll"l.

conformal
a 50UI'ce
F10w fond

circulation

3. Motion of a circular cylinder, General mutio~ of a
Cyl1ndel" ill two) dlmenlli<~ll", E.:oundary condition" for t,he
current fUlIction, Mc.ti~~n,)£ <l ,,11'cular cylinder in a
uniform str~~m, circulation a~'ut a circular cylind~r.

4. Elliptic cylinder
Elliptic co-ordinates, Joukows};i, tranz£~"rmaUon,

streaming past a £ix",d Elliptic Cylinder, Streaming
past a fix",d cylind",~' ,)f any shape.

5. Liquid Waves
Most genel'$l ~xpre.s.sion o£ a Wave moti,'11 Harm"tic

wave", plane f,/.:;V,"S in tbree dimensi':'fi:o'.

6.

7.

Books Rec~mmended
L Ban:;i Lal>

F. Chc.rl b.>n
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MT - 402 ; OPERATOR THEORY

1. C('lf(pact.QJ'el"at')rs Qn Bana,~h .o;;j:"",~e,";
Compact r.inear '''-'lPS, ti0rmal cOlllpact ,;,p"'1."atol:s, spectrul~
of a compact operato4s.

::. B'Jllnded o:per.at.Ol'!] and "'''ljoin"\,s: NQ:l"ltial and !lei": '''':)jc.h,t.
op"n-ator~;. G,)rup".c't. ..,,,1£ .,.djoin-t oper;~tort"_

3, $Pect,)."&lAnalY.<;if',:.f ..,,,1f b.dj..-.•int "JI'€rat..:;rs e.rthogor,al
proj",cti,~,r,,:. R"-,Eoluti,m,,, of th", operat,H;, !,:peet,ral
theo!:"",", f.(,!' bmx,'d",d. ~":Lf ~d5oi,"t, opr.,r."tor.", pre'pertif","
c.'f c:p"oC"\..r,o" Nf1l.,,,,~'i"',al >'-""'15'" ",,~,d Sf'E:ctrulIJ rye it"
"p""ctral 1:",di,-,,"e,f 'O'.\Oeight<;.dshift.

1. B.V. Liroay"
P,R. Halmos

'FunctiQn~l Analysi5, Wil~y Eastern
Ltd. 1939.
A P.:ilb<-"rt Sp"...::",prQbl",,,, br~ok. S:pring"r
Int. SU" Rd. 1976.

MT - 403 OPTIMIZATION TECHNIQUES - II

T')ci:er optim.'J.lit..y ,~,)t,ditionr;. C'Jlwex
and duality, fJll(xn",tl.'air,ecl and.

Qptimi,zati.n, tecnniq'YJI,. Qua<1r,atic
t-ic..n-1 i1,,,,,,,,r pr,)g OJ-Ullill.ng , GerJmet.ri c

Goal prc.'gr"mrning E:leml!mt .., of [lybnamir.:

K'lhn-
progr"muoi,ng
trans f')1:l!!'Oltion
prQgra;;'tt1ing.
Pr,)graIillllinE,
Progra.,"l~ing ,

Books RecQmmend~d
1 K<lill(>Q,N.S.

Tsha,lLli.

Mathema~ic31 P~Qgramming
Ted'''iques,
E:l::;t,~le:5t,}'!''''SS, Ilew Ileilli,
(lp~ration"-, R""",,,,sl'..:'h ;
,\ IJ1:L.rodllct.iQil, Mcmillan Pub, C.;>.

MT - 404 SPECIAL FUNCTIONS

1 Infinite products:
D-8finition, NeC-85.'l3l'YcC'ndition 1'01' convel'gell'Je.

Ab5,:-lute GOlJ'1'O'l',,;:en'Je, \llli form C'~'ll"'el'genc"".

2 , G d B,t- 'U7' ..t' ',v<_.A "~_'r'-_" ~'.-,,' r' (-J,' '(:':\,a.ruma an ,., '" «'.. L'.".J' _ .~_ '-? ~ ,
Evaluation of rill. The Euler pn;r1uct fcr r{:.:) The
diff",rence eqnati,~n j(Z-<tj = z f'(z) B€ta fu,,,~tion. Th",
vahle ,;of r(:.:) ,(1-:.:) Legender';B DUl?llcat,i>:,,\ f';l"Illtlla.
fJaUB;,!n:.altiplication The...~i'eJ\j,
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3. Hyp",rgeom",tric Function. 'rr"" f\mci,ion F(a,b,c;z).
1 . 'F' b'''l) 3~'~.c~~,~"uousf').[1ctior,I';va nat,lon .;.~ b.., "_" . .• ,. .••••.•.

reV•.ti,>Tl.S,

4. Generalized Hn:.ergellJ""tl'h, funGth~1l3;
Th~ £uli'.:tidJ (.F.... 1'he ,~ont,lg\~,~uS

relath'lls. 5,.1~c",!tz, WhiJ:'ple;"tnd !lixc-.n'.:J,
tml.~tl')n$

thee-rem.

5. A(t)

6. Orthogonal poiyT, ..'lHial".;
Orthogonal i ty. Leg~Jldl'e,

polynomiEll.:.<.
Herroittl and Lagu~rlle

L E.n. Rainvil1"

L.G. Andrews

BN~cl",1 fu;;ctl-:-Jl3, Ghel ~e9 Pub. Co.
New Yorl" 1960.
"p'K'i;:!l function" 0:t l1;:,tllemat1c:e
tOl' Eng1Jl'"el"f', I'kGraw nill, 19B2. -

MT ~ 4-05 : APPROX1MAnON THEORY

L Introduction
General exi~tenci:"

appn>ximaticon::l- .
aue

2. Unit"'l'l» tlPpr0xi:llErth:-n,
Jol",if'rttt't''''" t-lle":>l'<'111snd Fe~'n5kiJl polyn"i!ll&l

3.pp Y'.U_ill'~. tl 011 . Ja ..'kson . :;, t-!I'1'oreJl!1" , ChEl~'a(!,t""l' i ZEIti ':'11 .)f
Be-lit t.ppro.dlQat.l"I1,ApPl",~x.lJl)E1th'll or: a finite :l'et of
p.:>itJ t,g c(.IIl,'U t.a r.i.',la 1 11J<:It:t,.::"js .

3. Le:'l""t gqlV.".~ aF!,r0'.'Gm_~tl<~'l. Appl"C'xim3tiOll ,)n "!IJ
interval, The .'a ..~,bi lo'olyrJ'.'JIlialo>:. ;"ppr<:.:,:iml,t,iNl ')n a
finite get nf p'.}intg E.f.fect.l"ene5g ag a \!llitorm
a1-'pl".u.rl illS ti 0.'11,

4. POlYll<:'llIialand .'I!,line illt",rp~'lat1(,n.
Gen",ral ,'egul ts,

The size ,~£ Let:.€-:;gue C('ll::'!wnt. Inte-rp01ating
polYJK~:llialg ag Let'l.:.t 03'lllt\i'es .!lppr~'xll1lati(m5.
Interpolation and ~ppro~imation by gplineg, 50~Je
ext",rmal pl'oprtieo:: ~~£51.'11ne.:3. tlnif0t'J\I apprc,ximtlti,'l' tw
5p11ne3 Leagt squ3re approximation by spline5.
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:>, ApP1"CQtiIll>;.ti;JnI} int,erl=,c'iat.i')n hy ratiotwi fUTlcti,:,ns,
gxistence, characteri~ation & uniqueness.
D••gree of a:pr'D)xill"".~.it>T', !!'irlic'''' 1"Jirlt. " ••t,5, RaticJrlal
int",rl=><:,iatirJn, cfJIrlPut.inga Ber,t !'.pproxiTI0.tion,

13, Pac1e"'£PI'roxil!!8.tiQns, Defini,ti,:<r, &. ,proprti",s c.,f Pad",'
apprQKimatj,oTI, ~ir",c"'. t,t,,,,()rem [,n' U,,,, rows .)f th",
Pr..d",' -t".:.le, Con"erE'.';th",or",m fCJr t.l:.'" ro"s cyf th •• Pad ••'
table.

1 .Hi"lin A" the.

2. P.P, ?etr\l~hev .'Ie
V.A. Pcpcv

appro~lroation tbeory na13dell
Pub. ('0:'.
R!lt,lonal appro.'I1I1l:'lti,:,j}of real
functioll:2-, Cambr.hlge Univ. Pr'-""HL

.,.,.;t,.t.'tcf:.t,
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