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1. (I) Stnlt• QH f1u·toli1<11lio11.

(ii) Find the• QH foC"toril\1tlio11 for tlw followi111{ mutrlx

(
1 '>)II ; .

0 II

(iii) l.l'l ll·ll he• nny 11or111on R". ,\i;s111111•thnt 111nxi111111111t11d 111i11i11111111of tlw 11ct

t•Xif'il. Show thnt tlwn• 1·xlttl two positiw rn11sl1111111q 1111dc:;i :uwh thnt

for 1111.r CH.". 111•111·1•co111·l11d1•thnt thl'l't' exlst two po .sitlve ro11st1111t11 1111nud 11111md1
th11t

"'• 11.rll•• :S 11.rll,, ~ "''J 11.rll•••
wlwn· !l.!J11 1111d IJ.!11,11w 1111ytwo 11or111s 011 R".

(iii) l.d A Ill' 1111y 11111trix of ordl'r 11. Show thnt llAll:z
1]1\ll~ 11,frll~'!

IiI
ll..f/"111. 111it nlw11ys lrtll' thnt

llil

2. (i) Let ro. IJ •...•r,, he dif'iti11ct real 1111111l11•r111t111l 1101111••... , 1111 he 1111y reul 1111111l>l'rs. Let
t·o. CJ, •.••"" he• real 1111111l11·rssuch Ihnt

"
/(.r) L <Vb r CR.

A.~o

/(.rd =~ "" k 0,1, ...,fl.

Show thnt ro, CJ, ...• c0 ntc 1111iqt1t'. l<il



mum Kolb1a

(ll) I.ct .ro, :r,, .r:i be clhulnct llOl11t11nnd lllllll>OliC!/" 111 0011th111m111In nn lntcn'l\l oontalnlnK
them. Sho\\' thnt

/lro;1'1tr:1l ~lo' lo'' r(.ro .•.t1(r.1 - .:ro)+ l;i(r1- r1>)t1t;i1l1,.

3. IAl l' : l.ro, .r"' I -· R be I\ 11olutlo11or

(I)
{

~ ra /(r,u),

u(ro) "" I/th

whern / 111 uniformly l.ls>Hchlti In 111thnt II•, thern cxl11ts n /J > 0 1111chthnt

for nJI z e lro,r.ol nml for nll ua. Jn. AAA111110thnt Y C: C2(1.ro,rMl). l.c!t N E N nnd
11 "'{:t,\t - .ro)/N. Wn deflne z,. a ro +Im for 11 • 0, I, 2, ....,N.

n. I.ct IJO,Ult •••, UN he the 110l11tlo11or l~11lnr'tc11d1cmn eorrespondlng to (I). Ddhu' thn
r111u:tlon l'N : {.ro,ZMI -· R hy

r4 - ;r r. - r,_,
YN(r) l!f -;;-u1-1 + •. "' 1' e lr1-1or1l,i m 1,2, ... ,N.

U1dngthe error Clfltlmntc or E11lcr'111tehc11m,show thnt the sequence or r11nctlo1111{l'.-..}Nc.N
unlforml)• ccm\-ergc.~ to l' ""N -• oo. (6(

h. Co1U1icler the trn1w1.l11111rule! ruethocl t'<>m~po1111i11gto (I) tu1

JIM-Im J/ri+ ~(/{.l'notln) + /(Zn+lotln+t)).

for n • 0, 1, ...,N - 1.

(I) AM11mo thnt. •l•(z,11:It) 11nth1flettthe following relnt Ion

4'(.r,11;/1)e ~(/(.r,11) + /{z + 11,JI +M•(.r,11:/1))}

for z E l.ro,z.\lj, 11 ER nud /1 > 0. Show thnt there cXl1't.ic" JK'le'llh-c /11 1111chthnt
+: (.ro,ZAtJ x R >< (0.111 J _. R 18unlfonnly Ll1"M1Chlt7.ln11· (G(

(H). Define tJ1c tnmcntlon error Tn rorrettpondlng to nl>O\"C trntlC1..hllnnile method. Show
t.hnt undc.r 1mlt"blc condition on sohnlon l', there c.xl"t~ " J>O!lith'l! ron.1Jtnr1tC
(indcpc.ndcnt of n) 1mrb thnt ITnl S Cli2• 1-'l


