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REPEAT

all questions

'Define the term "Banach sPace" '

normonCn i[t U 2

ii. If 1 < p < co, prove that ll llo is a norm on Cn and

C": {, = (r,) : ri € c,tl'rlp < oo}

. t=l

is a Ba,nach space with this norm

Lei X and Y be Banach sPaces-

the norm def,ned bY

Time allowed: Two hours

Vedfy whether the product space X x y with

ll(r,v)ll = l1rll +llvll, v(c'Y) €xxY



Q2. (a) If a7,72,..., ra is a set of linearJy independent vectors in a norm linear s

then there exists a number & > 0 such that

11!r',,11 2 &f rrl

for every choice of scalars 41, 42, ., 4,. Use this result to prove the foll

i. Every finite dimensional subspace of X is completej

ii. Any two norms on a finite dimensional normed linear space are

equivdlenl.

(b) Prove that a normed linear space X is of 6nite dimension if and on Iy

ball {o e X : rll J t} is compact.

Q3. Define the term "bounded linear operator"

(a) Let ?:X -+ y be a linear operator, where X and Y are normed linear

Prove that ? is continuous if and only if 7 is bounded.

(b) If ? is a linear operator from a normed linear space X onto a nolmed

1, then show that the inverse operator ?-1 : )/ + X exists and is

and only if there exists & > 0 such that

ll?(c) ),4llrll for all ' € X.

(c) Let X be the normed linear spa,ce of all bounded

norm defined by

llzll = suP{lo(t)l : t e R}'

Lei ? : X -+ )/ be defined by 
"(c(t)) 

= s(t - r),
Iinear and bounded?

real valued functions on

VseX.

where r > 0 is a ionst



the Hahn Banac} rheorem for normed linear spaces.

X be a normed linear space and let a6 I 0 be any element of X. Prove that

exists a bounded linear functional /- on X suc.h that
j./. 

| = I and /'(16) = 1116ll.

, Pro\c lhal, if Jlr) - fl|) for every bounded linea.r funcrional / on X

be a proper closed subspace of a norm linear space X.

tn€X\yandd: inf llu-rnll. Show that there exists a bounded linea.r
4t Y '"

ion Fon X such rhai tFl = 1,F(Sl =0 VAe Y and.F(rs) . d.


