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gFECIAL I}I'GREE EXAMINATION IN NTATHEX4ATICS

(2OO1 / 2OO2 ) (.larr./ F0b.2rr01 )

MT :!!.J:NUI4E3J!LL l,,rNE A& ALcr EBn A

YQu shoLrld answcr all qrrestious. 'L'irxi allrnlrri is lIIll.EIl hours orrl\'.,Jirrclr rlrrr,srion

mrrics ON E HUI{DRED urarks. 'I'hc rrrrrnlrers besirlo 1h.r (lu.rsl, jols irdirat(i tLf ap-

pttixitrl,lc nrarks lhat can bc gainccJ liorr IIo lorrrsportlirrg l)itrts (t tlto qucsliolts.

l. (.rl Defirre thc t{rnns '!)ositivc d<rfirrilri' and r'clo1ncrl,arv lorvr:r'-ltiiyrrgrrlirr" as a1r

plied to an ?, x n Hcrrniti:rr l[t(]rix,,1.

lr 0l

(b) 1'rovc l rnt ;r trnsitive dcliuite ru!{irix can bc r-,rprtssrrl as /: /,1i, llxrlr l, is
rr rtllit lLrrvc| triallgular nrat,rix arrrl l./ is ar 1rl)p(x triargular rlratrix.

{251

(r ) Show ilral, a Horntilian matrix / is posilivt: clellrril.e jll and rrrll il A: GGtt,

nlrcro G'is a rrorr-sllgrlar- lowcr tlirlnguiar matLix. [30]
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D,rfine th*ferms '\rnitary matrix" arrd "eienrcntary l{cruritialr nlarri{,,. 110]

S|ow thirl, for auv real voctol r. thcre is a rcal r:lcnqrl,ilrv ]lcl|rii,jnlt lrrallLr

l/(ur) su<rh that /I(ia)c : rc,, whcLc l.- t'r.u ax(l | = ( 1, 0. i1,.... |lr.
Wha{ is {he opiiimal choice ol tbe sigrr rrf r lor.ihc trrrrrprr{,atjorr oI rr.) Lj{l]

Dcteunire arr upper triatg lal rnairjx /,I sur,lt {hirl 11.] =. il vllrcrc lJ ir a

Itodlrct oI (tenenl,ary Hetmil jalr [l{tr i.es ;iltcl

i' i 2J.tlI 12 I Ilt11 I

rnr (irtg ljhc opirinal choicc of sigl i1 i:adr siage of 1;rorr:ss. Hr:11t: s9l1c i,lre

sl stotr rlr : b, rvhcre b : (5, 0. L) i 100]

llclille tho phrase st,rictly diagorrallv clomiul|ut iipplir:rl ln) all, l'l, xlatrix _.1.

lr r)l

(b) l,r:t'4- I -L-U bc slricth tliagonallv dornirJarl NLcre l, is slri(t.h l{)rl,,,l

ltialLgular arrcl t/ is stri.tly uppcl l,riauguhr. lor at birrar..r' :r,{0). a sr,,!,r,,rrr,r

{ r(")} is dcfined by

r1+t):(I. utL) I{utt l-[(1 ni)I trra.i]r(")i, r..0. 1,2.3..

Show l,hu,t J.* r.(r|) l/(r: r;(,)1, r .= {). 1,2, . 1\,jrorn

l.l : (l u)L) [(1 ,ur)1f trll] arul /r = ir. Slale a rLrxrcssarl and srrlljciclt

conrlitiou for {,1(')l to corl,crgc i,o r. [l5j

(c) l-r:t 0 < u! 1irnd let ) bc nnv coruplcx riurrrbr:r rvith l) ] L SLot'thai

|)+t/ --l ] 21 ru,l I ) u. I)edrrce lbal if ,\ is arrv eigruvrlrr,ol i./. Llrr.l

\ < r. llr5l

(rl) 1he fblllving {iqrrations ate lio bo soh.o(i by srLcccssiye ovcr rclrxatiol 'ifh a

r:laxatiarn pararrcl.cr I .1.

51artirp, with l(0) .= 0, obtaill(r). r{2) 2lrcl borrrrrl Ibr.]l .f rl,l 1-.
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+. (a)

(b)

Deline the term "upper Hesselbcrg utat"ix.,,

i. l,et A be an n x n, naLrix. Dcs(ribc holv a nou_sitlgnla.r: 1rrrrtrjx S, it plo(l-
uct ol elementart' Jolvcr lli;r[grrlar nra.tLirefi arrrl r:]crnenlarv polnntlrntir)n

matrir:es, can I)e obtained so that S r;l,g is ar tlpl)q Hcssclbctg tratljr.
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(c) Cliven

2-1 20
0 -t I l
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I 0 12
6ud an rrpper Hessenberg natrix S-1,4S, where S. is a product of elulre|tary
peuulatiou natrices and ricrnentarl, lower l.t.jalrglllar lrlatl icos. t5I]

5. ft) Lct / be an n x n symmctrk) positivo rlcfinite ruattix. Sholv that thr: solutjorr

oi the s.t'stern Ar: = 0 is equivalert fu th,.Urriqlrr, rrrirjlIlnrnl ul LLr iuu({ioll

rt,t, )/ .tt _ ,,.t,.

(b) Itor givr:n initial iterate r0, thc futh il,erate 16 is 4ivr:n by

. ttk = x:1,\ | Q[)k,

rvherepAisthescarchdirecfiont,obechosensrrrhfhaLplr.s_1 It),11 .=b 1,.u

is resi.lual. Show fhat

"=*r tp'l Apt



lrinimizei the function li(ca-1 -l-.!pa) wjt,h respect to

(c) Ltt I be dn n, x ?t symmetric positivc.le{ini{e lnatrix

jrrqate Gladierrt (CG)iterat ivc nreihod for. solvirg l,he

br, lor gi.rcn iuitial iterate rn = 0,
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ii. De6(ribe how the other

puted.

{b) It is given that the matrix

(n - l)-colurrn vecJh

125)

eigcnvaluos and cigenvectors oI A cr:uld be com-

[20]

21,

13
01

thali a

matrix

whele B is an (n - 1) x (n - l) matrix and 1is au

hls an eigenvalue close to l].4 a,n

irnately (0.7,1,0.3)r. Ob[air 2 x

tlre other eigenvalues of 24.
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correspoudiug eigcrvecfer approx-

ll wlrr-rsc cigenvalues iU)proxirnale
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