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REPEAT

Answer all questions Time allowed: Two hours

1. Deline thc ternr " Banach spacc ".

(a) Show that the sequerrce space

with lhe norm

(b) Show lvith the

where

C6={t;=(:ti)

llrl:suplell

l- = { :r = (r1) ;:r.; € C, sup .r:;l < co }
i€N

definecl by l]rl =.rp lrtl is a Barrach spacr:.
i€N.

usual rotation that (e1)pi is a Schauder basis for

:or € C, (ri)conve.gcs tozero ) with the norrn

Co.



2. If {:r1,r:2. ,r,,} is a lincarly iudependellt set of tcctols in it norrrt(xl lincar

space I. tltere is a numbct ' > 0 sucli tllat

Jlljlrt*lizrrz* +itr"ll>c(l0rI+l/i'?l+ +In"l)

for evtrry choicc of scalars /JI'l:l:' ' 
/J" Usc this rt'sull' io prolc thc lblluwing

(a) prove t'lrr'rt every filrite dirnensional subsPace )' of -{ is colnplete and

closed,

(b) prove tirat trny tlvo oornls oll a finite (lirncnsiulal litrear sptt'<rt' att:

crluivaIrni'

3. Define the 1,trltl-I "botndcd litlear opcrator" fLotn a nornted lilleal spitce itlto

anollrer lrul rrrod lirrn rr 'l'a''

(a) Let T: X +1'be a linear operator' rvhere I ancl y are normed linear

spaces. Prove that 'I is continrous if and only if ? is bounded'

(b) If 
" 

is a liix'ar opL:rator ll-oni a norlned iinoar spacc X onto a Itnrrnccl

lirrt:ar sPacc Y' llctr shos' tii\t thc illvclse op{lator T-t : 
l. 

-+ -{ cx-

ists iurd is bounclctl litrcar if ancl onl1 if thcrc cxists k > 0 such tlt0l

llTull ) tllrll ibrall x € X

4. Statc

(u)

thc liahrr Banach tlteorctn for nornled lincar spaces'

L.el .\ b'' a trorlrred ltnoar ipate and l'l rs I 0 L'e arry 'lerrtrtrl 
of \'

p.uu" thut there exist's a bouttdetl littiar functional /- on I $rch t'hat

1l/'ll = l and J-(r'g) = lleoll

l-urtiler.Pro'ethat,ifJ(:r)=/(g)lbreveryboutrdcdiilrear|ulctio]tnl

/onXthenx::U'
e of a norm lilear sPace X'

(b) Let 1' be a propet dosed subspac

'"' 
f,"r ro e '\\1'ancl O = i'r,f'1ll-roll Show that thete exists a boulded

linear futrctiou /r oIr X such trrat llFll = r 'F(g) = 0 Vq e I'arcl

F(r6) = d'


