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(1)(a) Defind a normed space and Prove that f: is a Banach space.
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1
(b) If d(xay)={0 e

Prove that (X,d) is ametric space ; X is any set.

(2)(a) Prove that: If Y be a subspace of a normed space X and f(x)is
abounded linear functional on Y then there is a bounded linear functional

f(x)on X such that F(x)= f(x) ;xe¥
and  |F|=|/].
(b) Prove that, If X be an inner product space and x,ye x then
e+ oA + e =1 = 200 + 11"

(3)(a) state and Prove the Riesz's Lemma.

(b) Prove that, every convergent sequence is a Cauchy sequence.

(4)(a) Prove that, a linear operator 7:X —Y ;X,¥ normed space is
continuous iff it is bounded .

(b) Prove that, (™" is an inner product space such that

<2‘-’w>=_§‘:I ZJ;.' d

(5)(a) state the Hahn-Banach theorem and prove that If

TeB(X) and T*=1 then gM={-1}

(b) Prove that : If Y be a closed subspace of a Hilbert space H, then for
each xe H there is v e Y and w orthogonal to Y such that x=v+w

and this decomposition is unique.
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