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PART A

Answerlour queslons irom this Pan Each queston carries 4 marks.

1. Show that K" with lhe norrn , sslrctlyconvex

2 For normed spaces X and Y, prove thal F l= slp { F(x) | x . X, lx l! 1}ls

Deiife contirlous sem norm on a Banach space.

For a fin te dimens ona subspace Y of a n ormed space
a conlrnuous projection P defined on X such lhal F(P) =

For an inner product space X prove para lerog ram aw

Give an oirhonormal basis lorlhe inner prodlct space /,
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PAFT B

Answerfour q'restionsirom 1lr s Part w tholt onr tting any Unit. Each quesuon

UNiT I

7. a) Prove thal every closed and bounded slbsei oi a normed space X is compacl
il and only if X s I nite dime.sional

b) It Ej s open n a nom€d space x and E,.r x then show lhal E, + E, is

3.

5

(4.4=16)
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8 a) Stale and prove Hahn Banach separation theorenr

b Foroloa-o pd,p dnod.-opd.a,orv povpt d., : tdnoony
ix r Xandt(x) = 0wh€never j. x and rIY=0

9. a) Showthata normed space X is a Banach space iJand on y revery abso uiely
summabe serles oi e ements in X is s!mmable in X

b) Dejine Schauder basis lor a normed space x. Also prov€ thal ii X has a
schauder bass {x, x?,...} then X musl be separable

UNT

10. a) Slale ard prcve !nijorm boundediess princ p e.

b) Slale ard prove Fesonance theorem

11 a) ForBanachspaces Xand Yand aclosed linearmap F:X+Y show
thal F is cont nuous.

b) lf X s a normed space and P isa projection on X then prove lhat P s a
closed map f and on y il F(P) and z(P) are closed in X

12 a) Stale and prove bou.ded nverse theoren.

b) Lel X be a Aanach space ln lhe nonn I. Then prove lhat a norm I '
onlhe near space X is equjvaentlo lhe form il and on y il X is also
a Bafach space in lhe norm I and lhe norm I is comparabe lo
the nom I

UNIT II

13 a) For an nner producl space X. prove lhat ror all t, y - X,
< x, y >:: < x. x>< y, y>.

b) Expain Gram-Schmidl orthonoma zalon lor an n.er producl space x

r.r a) LeiEbeanon-emplycosedcorvexsrbselolaHlbedspaceH.Thenprove
ihai lor each x . H ihere exisls a lnique best approx malon l.om E to x

b) LelXbean nnerproducl space and E. X is convex then prove ihal there
exsts ar mosr o.e besr approxlmalon irom E 10 any x : x

15. a) Siale and prove proleclion theorem

b) Showllrat projecuon lheorern does nol hold forlhe nner producl
space c!:. (4116=64)


