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< PartA
Answer all questions.
Each questions carries a weightage of 1.
Is norm a linear mapping ? Justify your answer.
Find the intersection of the unit ball in C[0, 1] with the subspace span {¢}, where C[0, 1]
denotes the set of all contmuous functlons on [0, 1] equipped with the supremum norm.
Show that the inner produ ct (x y)isa contmuous function with respect to both the variables.
Prove that for any two sub‘spaces L,and L, of a Hilbert space H, (L, ~L, ) =Linls.
State the Hahn Banach Extension theorem.
If A is a bounded operator on a normed space, then show that the set ker A={r:Ax=0}is
a closed subspace.
State the Banach open map theorem.
If A and B are invertible operators prove that AB is also iny ertible
(8 x 1 = 8 weightage)
Part B
Answer any six questions choosing two from each untt
Each question carvies a weightage of 2.
Unit [
If X, is a closed subspace of X, then show that the quotient space X/X; can be equipped
with a norm given by the formula [lx]]= inf{|x-yye Xo! for [xle X/X,.
For every sequence of scalars a= (¢,) and b= () and for 1<psx prove that
fa 8, <, + [
Prove that if pzq>1, then the sequence space l,cl
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Unit 11

State and prove the Bossels inequality. /
em in a ITilbert space H n

ymplete syst
nly if f'is a continuou

Prove that if {f;} is a o
Prove that fis a bounded functional if and 0
Unit I1I '
ite di ace ivalent.
Prove that any two norms on a finite dimensional space are equl
..) fora, € satisfies

Show that the shift operator in /, defined by Tx= (0,01, a5,

|Ta| =|x| for every x and |T| =1
Let H be a Hilbert space and A - H be a linear operator, Prove that A is compact if and

only if its adjoint A* is compact. - :
4 : (6 x 2 = 12 weightage)

Each question carri :r(;‘ifwéightage of b.

Prove that the sequence spéCe l,,1<p <% is a complete normed space.

Prove that any two separable mﬁmte dlmencuonal Hilbert spaces H, and H, are isometrically

equivalent.
Let M be a closed convex sets in a Hilbert space H. Let p(x, M) be the distance of x to the =set

M. Prove that there exists a unique y € M such that p(x,M)={x- y|.

Prove that for any normed space X, the dual space X* is complete.
(2 x 5 =10 weightage)
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