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PAFIT A

Answerfour qleslions lrom lhis Parl. Each quesiion caries 4 nrarks.

1 Slale and prove Bies? lernma

2. Show thal c00 cannot be a Banach space wilh respect lo any nom

3. ll a closed map F is biiective, ihen showthai ils inverse F 1 is aso closed.

4 Slale open mapping theorem.

5. Let X be an iner prodlcl space and x e X. Prove thal (x,y)=o ror a y E x il

6 ' al L oe d_ olroqo.als,bse ordni..F'ood,clcpdlevdndOs- Show

thdtE s h-pd.t/ ld6pecdpnt.
a

PART - B

Answertour quesrions trom rh€ Pan wlhour ominng any Unir. Each quesilon

Unil - I

/. dr Oel_pd ornad-Ddcp"'odrdwrha. Il o D- I 2dld-
b) lf X is a iinile dlmensional normed space lhen show ihal every closed and

bounded subset oiX ls compaci.
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I. snowtnat mere ls a norm l'on
bd in which X is nol complele

8 a) Show lhal every inear map liom a i n le d me.sona normed space s

b) Lel X and Y be norrned spaces and F: X r Y be a near map slch lhal
F(F) ol F s iinite dimensioia Show lhal F s conli.lous ii and only I lhe
2ero space z(F) is closed in x.

9 a) Slale and prove Hahn Banach separation theorem

b) li X is a .ofined space a.d x' ls slrctly conver lhen show thai ior every
slbspace Y ol X and every g E Y',lhere is a un qle Hahn Aanach enens on

Unii- ll

r0. a) Slate a.d prove Unirorm Boundedness Pnnc ple.

b) Give the geomet c iilerprotalion ol Uniiorm Bo! ndedness Princip e

i1. Slate and prove Closed Graph Theorem.

12. a) Slale and prove Bo!nded lnversaTheorem.

b) Lcl X bc a Ba.ach space inlhe norin

X which is compaable lo th€ nonn ]

Unil - lll
'.'.:

I ,. d) Sldre dn.l p ov- Cran-S-hn dr o'1l o-orrrlird.ro_ D o-"s.
b) Slate and prcve Riesz-Fischer lheoiem.

14 a) ll H is a non zero separable Hilberl space over K ihen show thal H has a
counlableorlhonorma bass.

b) li E is a convex subsel ol an inner product space X, lhen show lhal there
'exisls al mosl one best approximation jrom E to x.

15 a) Slale and prove Fliesz represenlaton lheorem

b) Lel H be a Hilbert space and lor t € H', lel yi be llre .epresenler ol i in l_l

Show thar lhe map T: H ) H' g ven by T(l) = yr is a sLrdective conlLrgale
linea. isometry.


