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uestiorrs Tinre:

l. r)Lel 1-rr.x",-\r,.....\,, 1be.rlinc.tll ilr.lepcn.lent se1ol.\.eclors inanormed
linear sprce X. Prove 1ltal therc is a n mbcr c:.0 sLlch that lor c! erv choioc ol
..:1.'r, ,, . ,'

lJ a, x; - ,r.x, r-.. r'o,,r, ll .:c1o, lr l(,,1 F ..+ 11.,,I ).

160 M:rrksl

lincar space is

l{0llerlisl

2. a) t,et X, Y 3nd Z be norrned line:rr spaces. Pro\ e that a
i....' rrrnrro'r' rr .'rJ nrrJl ifrlrclc is.r n rrh I l< U r! lr

ll rrll r ll ril rrcrl
linear opcretor'f: X*y

thrr

b) Prove thal cvery finite dirncrrsional subsprce y oi a norrned
t r11 1.,.

[10llarlisl

b)Deline rire nolnr. llf lj ota boLrndecl linear operalor '1.: X . y.

[ 10 [I:rrks]

tiItlt[\ \ I,l-ctlr- r.. r-n.. otJ lb r ,ruel lrr car,l ",,^r .,l\ r.rr,r \'.st ',.trr., ll ll .sdcrlr..,lir rt', .r r.rrr ur Bl\,\i1\,.,rrr.,.r r|rl-.trr
R[\.\ | .. r(, I. I t..,( . /

125 l\lartcl

d) Let S C BlX, Y lrnd T a BLY. Zl Lcl t o S tre lhc Iincilr operrlordcfined by

(l o S) (x) = T (S(x)) (xe X).
Sho\! th,rt T o S is a bounded lincir op.ralor \ i1h

ll ros ll :ll rll ll sll
I ls 1\ I.r r ks]



e) Ii T (] B[X,Y] and S C t][Y,X] are such that'I o S is thc idenlit) operator in

z Y, n4rat lelitionian you dcduce behleen ll T ll ttd + S ll ? 
[10 l{arkst

.1. x) Stete the LIah[ Banach Theorem lor (real and complex) norrred linear spaces.

ll5 Marksl

b) Prove the Ilahn Benacir Theorem lor contplex nomred spaces,

llolo f." re"l r,olrned sfrcr'.

4. a) Let X,Y be normed linear spaccs, and (T,, ) be a sequence

operators olX into Y. \1/hxt does it nean to say lhal (T,, ) is

. urilormly bounded;

. poiDt N,ise bounded?

assuming that it

[ 55 Nlarhs]

c) Let X be a normed linear space. Use tl'te I_{ahn Banach theoreln to show that for
e\er) r I \

ll 'll \.r:l'i''t:r{ x'.ll rll li
' I30 MarLsl

of bounded linear

[ 15 Marlts]

b) Stale aDd prove the Llnilbrnr Boundedness Theolem ol1 the re]aljon be1$een

tl1'o coDcepls defined in part(a) under suitable conditions. (You may assume lhe

Bdire , a rregnrv llleor, rr I
I 4s lvlarkl

c) I el \ . Y - auo. rlri .lJc. al aller'er ur'11 /.ro equill, es

x = ()i r,x.. xr, . .- ) \\'ith the suprernum Dorrlr

ll 'll 
: s"p { lx,l : i= 1,2,3,..... }.

ShoN thal the sequeDce of lilear operalors ( I ,, ) delined b]

'1,,(\) - { rr. 2 x,, 3 x,, ... . n x.. 0. 0,.....} (x €l Cloo )

are poinlrvise bounded but not unilormly bounded. Why does lhis not conlradicl
,1 . I rr'lornr Borr.dcdl,e I rt ulcrl..

[ '15 Marks]



a) Slat? the Open Mapping theorerir.

H

f(x)=1x.2> ( xef(x)=<)<,2; G; H)
rrlrcre - - l/ deperrds on L Fufl hersho$ that z is unrquely dctermined by land
has tle norm ll zll - ll rll

I 60 Marlsl

b) Dcfille \har r< nre.1r)t by a nornted l;near space js sepdrabJe.

Pro\'e rrirh rhe usual norarionsthat rheseq ence space lr \vith I_p-d is

separable.

[ 40 Markl


