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(b)
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(i1)) If dim X = oo, X is a normed linear
space, then identify operator is not
compact.

Let X and Y be normed spaces and

T : X — Y be a linear operator. Then T

is compact iff it maps every bounded

sequence <x,> in X onto a sequence
<Tx,> in Y which has a convergent

subsequence. 10

Define fixed point. State and prove

Banach contraction principle. 10

State and prove Picard's Theorem. 10

Unit IV

Define inner product space and Hilbert
space. Further, state and prove Schwarz
inequality in a Hilbert space H. 10
A closed convex subset C of a Hilbert
space H contains a unique vector of

smallest norm. 10
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1. (a)
(b)

2. (a)
(b)
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Unit I

Define normed linear spaces. Prove that
a normed linear space is a metric space

with respect to metric d defined by
d(x, y):”x—y” forall x, y e N. 10

State and prove Holder's inequality for

sequence. 10

If M is a closed linear subspace of a
normed linear space N, then the quotient
space N/M is a normed linear space with

norm of each coset x + M defined by :
||x + M” = inf{”x + M”m € M}

Further if N is a Banach space, then the
quotient space N/M is also a Banach

space with above defined norm. 10
Let N and N' be normed linear spaces
and let T be a bounded Ilinear
transformation of N into N'. Put :

-1

a= sup{||Tx|| :x €N,

b:sup{M:xeN,x;tO}

|~

c= inf{K K>0: ||Tx|| < k||x||Vx € N}

Then ||T|| :||a|| =b=c. 10
Unit 11
3. (a) State and prove Hahn Banach theorem
for reals. 16
(b) Define second conjugate and reflexive
spaces. 4
4. (a) State and prove open mapping theorem.
16
(b) (i) Define graph of f on a linear
transformation from N to N', where
N and N' are normed linear spaces.
(ii)) Define equivalent norm. 4
Unit II1
5. (a) Define compact operator and prove the
following :
(i) Every compact operator from a
normed linear space X to normed
linear space Y is continuous. 10
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8. (a) If M is a closed linear subspace of a 8. (a) If M is a closed linear subspace of a

Hilbert space H, then H=M @ M*. 10 Hilbert space H, then H=M @ M*. 10
(b) 1If {e;} is an orthogonal set in a Hilbert (b) 1If {e;} is an orthogonal set in a Hilbert
space H, then : 10 space H, then : 10
Z Kx, el->‘ < ||x||2 VxeH Z Kx, el.>‘ < ||x||2 VxeH
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