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Answcr ALI' Oucsrions

I. (a) lf K is a clos€d convex subset ofR 
' 
lhen show that K posscss€s I udque point ol minimurn

(D) Shol{, rfx $ a unifonnly convex Bmach spac€ dndKcXts a closcd movex sL1' &at cach

f X llas a unrque bcsl appro)omatioo p+ fiom K

(c) Irt X b€ a sejcdy convex nom€d sPace and M c X be a finite dimensional subspace- Prcvc
' ' 6at each fE { bas a uruque best approximatior from I[ i 25 + ?0 + 35 : f00]

lI {dr Lct f. Cl:Lbl and lcl8r, . Boc( labl silh g . - 8" linerrlv rndcp{ndenL Defin'* ''' :i i-6, l-.;i-ri'-. r+ir' p,L",t" roi p: i c;-n; 1.l b€ :tbest appmxination d*t is

cr, cr, .,., c" to tle such that the residual r = f -i'igr has minirdum norm' it is n€Lcssary

and suJfic;ent tial q e Co{(x)i : x€ ta,bl ard l(x} = ll/ll}'

(r) r-€t {Cr,8?, -.,&,} fon1t a Chebyshev s}"icm on [4bl l-Er '^i\j 
<^xr <r? <: -<x"<b'- 

*Jr-1,,..,., L+0. Provc that in order rhar q € cotb-i0'lr;I' 'Li,l'itis
neccssary nnil srfficicnt thal i5 ?5. r < 0 

' 
j = 0"1 .2" t t

l"rl
IIr {d) Pto!e: ,nin ['l' I', sin(kiJr '1 {2n',.,-"rt ;1

(6) Define ttre modulus of contimtity of f€ Cr. :uld' for lk C2'"' p'ove that

€"'tfl J (3/2) odt j"';i),'= 1,2,3" '

{c} L,et fe Cr- and 0 < c < I Prov€ that fsatisfies tlre coBdrtion tha! for sorne B > Q

fti'i fuil - O,- 11" for all x 1' l0 znl 
'f 

$erc rxlsls A u such rhar 
- -

6,[fl 5 An", n: l. l3o+25+1s:10t)1

tv (a) l.et f e Ct-l. ll ?f,rd let k be a po$tive ;ntegsr alld let 0 < o < l Assurnc tha!.for sotre
" *'-;;,,r;;tf 

?;i;,, u rlsr'o* otai')existsand is continuous in (l'1) ao4 sivel

o.s. i,itr*"*;".e> 0 such that lfl)(x) f)(y):BF vf ' fo'ai]

x,y€ [-1 + 6, I 6]'

(D) Let x b€ thc spacc ofcontinuous irnctions f: [0' l] - R }iilh inncr producl

I

(ts) = J l{*)ei*),f. r.t N't be a finite dimetxional snbspa<r ofX widr basis

{ r-' , 
jr'' ,...., t"" }. or,ar,- .-,o" I0, distinct Prove that the dislarc€ ftom i' (rfl : 0)



toMisd=-!
J2 +r

(c) Lct X be the inner Foduct space of conanuous fi$ctiofi f: [0,f] + R with innsr product

(te) - J rl*X{'.lf*, a.d 4ofln induced by thc itme.Ff,oducl Lp! ar,dr.ar, -... be disdnct

non-{cgative nirmb€{s. Sno* O,ut a7: 1 r"' , x"': ,--.-.-} is fillrd<re*al in X if:ard only

it l1/ a, = *. 135 + 25 +40= tml

\.(r, Ler). = f t"JtJl. strow. forafl b a.0erdzcc,tha ir"*,'-ll-'t '^Jo -l/ .lL t J., -lt .:l r

(t) kr f(x) = lxl, { € [-l, l]. Then provo that th6re exists C! such that + eq "' : r"(t : t."'',
n >.i6. 150 + s0 - lflll

V'r.({)Let.>landfbeanal}liciosidetheellipse€,-{z-9(c))=(tl2X(D+I/o):lol-r}.For
n: l, let P, be ahe Lagangc inlerpolatior polyrc&ial ofdeg 

= 
!r -l to fal xr., -. x"i, flre

zeros of T', so dral P"G") - t{*"), I 5j 5 n. Let I < s < r. Then prcvc that there exists

C .0suc$rhar ll" P-I....5Cs',0: LrJ ,rt-t,lt -

(6r 
'l 

P ls a potlromr3l ol deg-- n- show thal P{url : ,(lJl" max 'Pr l,l. l@l : L

(.) l-ct fe C[- 1,11 and assume dha! for som€ { > 1, limsup E"U]r't' < f /. Slow thal f is the

Fstrictior to [-l,l] ofa frmction anal]'tic inside €.. pa+ 25 + 15(20t 2r- tml


