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PABT A

Answeranylour questions from Pad a. Eacn queslon catrles 4 marks

1 Slale and prove Jensen s ineqlrally.

2 Prove thal a nomerl space X is a Barach space ii afd onv I eleryabsolulelv
summable series ol elemenls ln x is s!mmable i. x

3 Lel X be a Banach space, Y be a normed space and (Fi) be a sequence n

BL(x, Y) such thal sequcnce (F"(x)) coiverges n Y tor every x.x For every

x..x deil.e F{x) r m F.(x). i E is lotally bounded s!bsel of x. provethal (Fr(x))

converges unllotm Y lorx€E

4 Srate and prove bounded r.ve6e lheorem

5 State and p.ove Schwarz ineqla lY

6 Among the a l p spaces. l ! p < !,. prove thal ony 2 san nner prodlcl space

PART A

Answer any four qlcslo.s lrom Pan B wlhoul omtlrng a.v unil €ach qleslon

Unil - I

7: a) Slale a.d prove Resz Lemma

b) Lel Xbea normed space a.d Y be al. ted mens o.a subspaceol X Prov'
rhatY s.osed.X
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L a) Let land I j'be norms on a linear space X Provethat I is equivaenl
lo J t a.d o.ly ir there are a > o and p i 0 slch lhal pl xl < llx l<a x

b) Prove thal lhe no.ms I I I I l, and | . on Kn are eqliva ent

9. a) Slaleafd prove Hahn Banach exlenson theoren

b) Prove thal a ba.ach space cannot have denlmerabe bass

Unit ll

10 Slale a.d prove !n form boundedness prnciple.

11 a) Slale a.d prove oper dapping theorem.

b) Give a. exampe to show thal lhe open mapping lheorem may.ol hod lor
nomed spaces.

12 Prove lhat lhe coeilicient llnctionals corcsponding lo a Schauder bass tor a
aanach space x are conlinuous

Unit - lll

r3. a) Lel {u,,1 be an orrhonormal set in a Hilbed space H. Prove lhat {u") s an
orlhonorma bassforFllddonlyilx€ll and(x,L,)=0loral dimplesx=0

b, at -2o,do,r t/.Jn ,0....0.t00 sl.. o,L\oa)
i-.^.. '16,1. D ove 1.tl,n.. - .2. I dr o- olo ndib,. o !

c) Le( F be a subspace ot an inner prodlcl space X and x€X Provelhal y.F
is a besi approximalon irom F lo x il and only f x yaF and n thal case

ds(x F)= rx. x Y\.

14 Stare and prove Fiesz represenlalo.lheorem.

15 a) Slale and prove Besse s inequa lly

b) Lel E be a.onemptv cosed convex slbset ol a h ben space H Prove
lhat lher€ ex sl a u.iqle besl approxnalon irom E to x for ea.h x:H

c) Lert.H'andyEHbetherepresenteroil Prove thal I - y


