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2. (a) DefiIlo 1be terms ,,unii,ary nratfix,, an(l ,,clctLcrtiu.y lIr:rrnjtia| riratrix ,,. Il0]
(b) Sirow tiral,, 1br arry real yc(jk)r oj tho.c is a rcaj clernclirar.v ller.tnjijlln rrrarrix

1/(rr) srrch that l1(rr)r =,_"r:r, lvhere c = r? :r: ancl cr : (1, 0. {J. . . . 01r..
Whal ls lhe optinral cltoice of iiho sigll o{ c for thc cornprll,atio o[ l,/ t20]

(c) LeL II(tu) bc an n x n rlenrcrrlar.y lJcrnril,iau nralrix :urrr rct 1 lrl i,hc rrr r nr
identily rnatrix. Shorv llat ljrc pdrtjliioned ual,rir

f-rl -r I
lulrrr,,l

[2r)]

/1, rvlrltr, ll is l
(,r)

3, (u)

(lt Giver llai,,4 is stricilv diagorali"v dornilart, pr,)\r
(liven i so that / = / - | _ [,r-, wirele I is slr.jct]v
Itrictlv rrpper tria.lg!lar.. Verify thal l) l,.t l.t | ...::

ll ;l 'l-.
1,' f',rarl,lrntv r". ir:irtrj.rrra lJ, ! i.,l.l,r",l i,\

is au ilcrrlonLary Ilcrmitiau nraLlix.

Defurlri;tc an uppel. l,riitrtAulirr lj]a1.ril a,/ stLtll lhal, /1,1 ._

l)roduat of clerncnlary IJetmi(iaI uritLll(]es trr(l

l, ,, 'l
ll.,l

llrli" l

tnaking tire optimal choicc of sjgu in ca.(llr stirgc of pt.or:r:ss.

srslem .4, = D, \vhero 6 = (I, 0, l )7

Dcfine tLc phrasc sfri.l,ly rlir:.gotallv rlcnuirLarri upl)li.d l,o ln

l:itrir'c srive Llrrr

liol

,, x rr rl]atlix,1,

l05J

tLrtt -4 is nou-siugrriirr

lowcl trlarrrtrrliu.arrd Ii is

I al(l l\i)taiI a lrrrrrtrrl l.r,

,1('- r) = (1 - ut|)'t lu;tt,t Il.I -,u))t j- ultJr:r)]. , =-{l t.2.ll

l )i,)



2t>

Slrow Lhat r - c(r+r) - I({ _ x:0)), r = U, t,2,.... lvherc

oq..#
M = Q - u L) -t[(l - u] I + a.tt Il arrl Ar = b.Stalc a necessary ard sulliciert
condil;ion for {ril")} to cotvorgc tr_, r.

I10l
(d) Let 0 < to ! 1 and let ,\ bc any cornplex nuarbcr.$,ith l l> L Show tlat)+ro-l

1)l<1.
J >l u) | ) ur De,ducr. that i1 ,\ is auv crgcnvaluc o1.iy', l,lurrr

{301
(e) Thc foliowing cqua,tions:rrc to be solvcrl by srrccrossivc ov().reliiiatior willh a

rcla-yation pa rallloLr.r Ll.
Startirg with l(0) = 6, egluir, .r(r), :l(2) ancl bruud {irr i] ,; _ ,,,(r) ]l_.

Defite the tcrrn ,,upper Ilessenbclg malrix.,,

+

il I 0 0

1 .lt i 0

0 \ rt 2

0 0 2 11

I

l

0

I

0

0

l30l

{G)
(b)

i0t

()

i. Let,4 be an n x n, matrix. I)escr

ucr or erementary,"*",,,'.,""*"r1,j.,",,i::::t::*;']l'-.l,, ;j."1
matr.iccs, can be obtaiDcd so that,g-r,4,g is an upper. Flessfirborg Dlatrix.

I30lii, Otrbain the number of multiplicatiors needed for this proccss. Explain why
llorrseholder's meihod is better than this lrrrxrcrss whet A is Flerinil,i.,n.L30]

C ive rr
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-1 0 _t 2
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fincl an upper Hesselberg natrix 5' 1A,9, where S is a product o[ elementary

perrnutation matrices and elementary lower triangtrlar mal,rices. [3b]

S. lal Lp{ { - {o,'l) b. oD n w r ulp^r Hpss^nbe|g rrroL|ix srr'lr rhr.r

anas!...ann-r+0.

Show that t[e characteristic polynomial p(,\) ol4 is given by

p()) : o,'1())o21a3 2. . .0.1 n t,

where on+r is givea by i,he recuuence rclation

ar 
^ 

: dlab + a2a2r + . . + aran. + ar-t 1a,. rt, r = \,2,...,n,,

o. is afunction oL\, r= 1,2,...,n.

(Assume that rv1 = l, n',11 ,' = 1).

t3ll

(1, The rpper Hessenhelg mal,rix

21 10
l3 01.
0 1 t0
0 0 11

t-ird the charac

one step ol {rhe

teristic polynomia.l o1 /, and

Newlion nletliocl lo obtail a

[65]

has one oigenvalue ) in (3.4,3.5).

its derivative at )o : 3.5. Apply

new elbimate for ,\.



0. (a) i.

ii. Dcscribe how the other eigctvalucs alcl r:igelvecfors oL4
puted.

(b) It is given that tlre rnatrix

28

vector zr of at .,x x n rnatrix ,4 have becn compntccl by thc power r[{]thod.
S.[ow that there is a non_siDgu]ar lrlatrjr S. a produ{)l, of an ciementaty
f,.lnllllation rnarrix;rrrd itir rJFmplrrar) I,,w.r t niLg .;,, rnarri\. s,l.lr that

,, ''l^'L' l .
I ri i I ]

whcre B is ar (n - 1) x (n - 1) rnatnx irnd 7 is an (n 1)-colurnl r,cc{,or.

{251

ctiuid be com-

I20l

has an eigenvalue close to 3.4 and

inatcty (0.7, 1,0.J)". Obl,air 2 x 2

the otlLel eigenvalucs of .ul .

al, a corrcspoLdiuB cigrtlrvr:ctor appro,t

iltrix /J whos(] cigellvaluos ap|roxirrldkt

i;l
th

ln

{301

(t) Describe briefly liow jnvclse iltci.ation is usccl. to inrprovc arr alpr.oxirnatre eigcrr_
va.luc ald eigenvector of a.n ,, x ,rr, inatrix. 

t2b]


