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I- (a) IfK is s closed convcx subsci ofR', rhen show that K poss!:lses a unique po;nt of minimum

(D) show, ifx is a urdfoff y convex Bamch space and Kcx is a closl,c convex set thar cachf€ X llas a unique best approximadon p+ from K

(c) kl,X be a-sqrcdl convex trormed q)ac€ and M c X bc a finire dinr€nsional subsp!.e. prove
that qrct f€ X Las a Bnique tres approximation fi.on \t I Zs iifi + ss = ttol

u. G) l,er f€ c{abl and let gr, ...-, &€ Clabl with gr, -.., &, line€rty rndcp€nalenr Ll€fne
x - (gr(x), - ., &(x)), x€ [a,b]. provc tLal for p: i c;ej role abesr dpp.o*ir.,atro,,, t1,ar rs

cr, c?,.--, cn lo be such ihat the residual r= f ic,g, has m,nirrmm nor*L it is n€€essary

ard sultcicnt rh3r Q e co{(x)i : x€ tabl andl{x) - ll/lil.
(r) f-et {gr, &, - , &} form a Chebyshcv sysrem oq [a,bl. L€r a: & < x) < x: < .._.. < x, < b

and 2.{b 1r,...., L l0 Prove that in orde( rhat Q e Co{ ?aio, \ !, _..., }_;,, }, itis
necessary and suIl;cient that i.j \.r < 0 , J : 0,1,2,...._, n t. [55+r'5= t00l

l.'l
lLl (d) Pro!c. ,nrn ['1. - I., s,nt,{.iriJr I ,2nti-i - I

(6) Dcfine lhe modulus ofcontinuity off€ Cr" an4 {br f€ C2,., prove lhar
qtq < (3/2) (l){i *}n- 1,2,3,.....

(c) I-et f€ C2. ad 0 < o < t prove lhar f sarisfi es the conditior that, fo, som€ B > 0,
lr(x) (y)l : slx - vl" " forelt)iyef0,2rl ifrhere exisrs A > osqch ljrar
6Jrl5 A'", n > L [30 + 2s +15 = to0l

Iv. (d) Let fe C[-l,tl 31ld tet k be aposirtve inr€g€r ard let 0 < c. < l. Assume rlrrt fb. sorrle
A > 0, 6"[I]: An{", n > t. Show thal fi)exrsls aDd is contrnuous in 1_f ,if*C gr"."0. d. t. rhffc exi\ts B 0suchrnarlfr\rr. It'6,t.u,x d",roraI
4y€ [-l + 6, 1-6].

(0) l-,(:t X bc the space of continuous irncrions f: [0, ] I * R ],/i1h inncr produci
,

{l.g) - J tl")g(\XL Lct Ntbca fi rte dimerls,oDaj subspaceof\ $rrtr l,asrs

\x'',x",._._,x'" ) cj,o?,_.,o">0,disrinct. I'rove *ta1tle disEnc€ from x. (m -0)



lV. tr) L-c1 1: Ll c R" - R" be a cr mapping rrhere U is ! reighborhood oi'lhe lin€ segrrent L \\ith erd

Pro crl r..l' , I J r,r::',

'/":roro. Lhcnrdr ': c o i. ir. r,e:prbol d'\ .rl el n... l,h-r ..r'\
l'(a)Lreing nonsingolar. Prole that lis loc.rlly ir!efiible ].e..thereerisineighborhoodsUcW
ofa and V ofb = f(a). and a one-to-one c L rrapping g: V-WsLrchlhatg(f(\))=rlorr€U
ard f(g()')) = I'for ) e V; and, in parliclrlar, prole thnr the local in\erse g is the li,njl ol the

sequen.. {.q* Ji of successile approxirrations, deiired irlduclivel)' b)

c()) = a. gr, (y) = s(r) - f(a) [f(-qr(y)) y] for y€ v.

(c) Lcr rhe '.r 
L Dapping l-: R;. -.' n:, be detlred bv rhe cq ations

J:iL-l) +r-l
Leta-(1,2) lsfin\elliblenear.t?llso,findalocal inrcrse oll. l?i+J5+lr=1001

V (r) S1:lt€ rhe General Inrplicil \4:Lpping Theoren.

x' " y' :1,- z + I =0 ibr)'and zas turctions 01'x in a neighborhood oftl,l,0).

r t" rlr, e.-rr .rnr.. bt- ,rnil.o. r,le role

(c) Ler f: R"'." = P." x It" - I be an integrable iunclion slrch that. lor each xe R"', lhe iirnction

i: R' + !.. d€fined by f.(_,-) .- jlx,y). is il]lcgrable. Gi\ cn lhe cor)lentqd sets A c F."' and B c 1",

letlr: P" -RLredcllnc.l bIl(r)= j/ = jrr.'.r r,i lherpro'erhrllL.inlegrable,and

I - l/ l, lr,,,,.,',,1
-, I J)

f/lrrl -r,. lr 'i(l .t1 lbl 1 .,' rrr.irorr'l 1i.o Lr,.r"
tlt.

130+20+30+20=1001

vl (lI)lflisareal-\aluedc lirnclion on lhe open sel LicR'|ir.tt;la.bl-Uisac psth.pro\ethxr

i,/t - tr rrbrr lr,r,.Lrr

ir,l Ul* l. 
" 
c diilerential k lonn on rn open subset of!.". prole tha! dldo) = 0.

GrllA R' R irra Lnrppifs ll]r. u is a c i ditlerenlial h-i)fln.shon thal.i(q*o) = q*(do).

(.4 Le1 Q = tr),rl ; l0.llc Rr ard suppose qr:Q - Rr is dcfined by t|e lqlralions
r = u l \.

,r,. .' ., , . .'( ,'e.-. l j*' , ', F .o lirr',-, r,1'rl "- \',

a,c n$a,e ol-. 120 + 20 + 3A $0 - t00)


