| 0n Il € @, ¥n21, where Y is a Banach space.
If <¢,(x)> converges for every xeE, then for
some ¢e BL(X, Y), ¢,(x) —¢(x) for all xe X.

10. (@) If T is a normal operator on Hilbert space H,

then || 2| =|T]2.
(b) LetU be alinear operator on a Hilbert space

V. Then the following are equivalent.
(i u=u-l.
(i) UUr=url=1
(ii) <U{u), U{v)>=<u,v>Yu,veV
(i) U (Wll=lull VueV

#
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The questim;s are of equal value.
Answer any five questions.
Symbols used have their usual meanings.

(FUNCTIONAL ANALYSIS)

1. (a) Prove that every linear map from a finite
dimensional normed linear space to any

normed linear space in continuous.

(b) Let¢:[R2 —»R2. Forx= (x1, xple R2,
let||x]| = (Mz + |x2|2)iand define
¢ (x) = (x4Cc050 — X,8inB , x45inO + X5C0s8)
Check whether:
(i) ¢inLinear?
(i} ¢inbounded ?

Find || o]|.
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2. (a)

(b)

3. (a)

(b)

4. (a)

(b)

Let X in a normed linear space overk(IR | &),
Y in asubspace of X. Ifg ey, then 3fe X such
thatf/y=gand ||g|| = |If]l.

Let X4, Xo.......... X, be normed space, and
X=Xqx Ko % oooeee x Xn- Then X is a Banach
space iffeach X, k=12 nis a Banach
space.

If E is a totally bounded subset of X, then
prove that the sequence <¢p(x)> converges
to ¢(x) unifomly.

Let X, Y are Banach space. Suppose
¢: X =Y in a linear continuous map and ¢ is
also onto. Then prove that ¢ is an open map.

1
Let X = #P (1< p <o) with ||x]| = {Z|xp1p}9 |

Define A : X=X by A (x4, X5,....) =
Xy X3
L B e . Then show that Ae BL(X)

Prove that the eigen vectors corresponding
to distinct eigen values are linearly
dependent.
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Show that the dual of [RY is isometrically
isomorphic to [RN.

(a) Show that a finite dimensional normed linear
space convergence (strong) and weak
convergence are equivalent.

(b) Prove that every finite dimensional normed
linear space is reflexive.

Let X : Hilbert space and {u, : n = 1} be a
countable orthonormal setin X.

For a sequence of scalars <k,> belongs to k, the
following results are equivalent :

(@) IxeXst <xu,>=k,¥n

(b) Zlkp? <es

(c) E knup, converges in X.
n=1

State and prove Riesz representation theorem.

(a) A linear operator on [RZ is defined by
T(x, y) = (x + 2y, x — y). Find the adjoint.
If ae=(1, 3), find T*(cx).

(b) Let E is a subset of X such that span (E) is
dense in X. Suppose o, € BL(X, Y) such that
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