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UNIT-1

1. Answer any two of the following questions :
5x2=10

(a) Define the norm of I? space, 1< p<oo.

Prove that [? space is a Banach space.
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(b) Let (C[a,b], l.ll.) be the Banach
space. Take a fixed point to €]a, b.
Define the functional f,, :X >R by
f:o(x)=x(to),xeC[a,b]. Then prove
that f;, is a bounded linear functional

with || fy, [l =1,

(c) Let||.|| and Il.1 be equivalent norms
on a linear space X. Then show that

(X: I ”) is a Banach space if and only

if (X, |1.1]) is also Banach space.

2. Prove that : Duyg) space of ! is [®. S

Or
In a finite dimensiona] normed space X, any

subset M c X g compact if and only if pm
is closed and bounded. (Prove)
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UNIT-II
3. Answer any three of the following :
5x3=15

(a) State and prove closed graph theorem.

(b) State and prove Uniform Boundedness
Principle.

(¢ Let Xand Y be normed spaces over the
field Kand T : X — Y a bounded linear
operator then prove that : The mapping
T - TX is an isometric isomorphism
of B(X,Y) into B(Y",x").

(d) Let X be a normed space over the field
K and xe X. Then prove that
| | £ ()1,

Il x|l= sup{ X', f=0
e X

(e) State and prove Hahn-Banach theorem

for real normed space.
C04F0 0024 3

Contd.

_




UNIT-111
* Answer AnY three of the following
questions : 5x3=15
(@) Let A be 2 convex sybset of a Hilbert
8 .
Space H ang let { x, } be a sequence 1n
A Such that :
r{mlljct'zll:d:inf“x” Prove that
xcA :
(0) Let Mbe closed subspace of a Hilbert
Space H, Then Prove that H=M®M *.
) Let {ea}“*il\ be an orthonormal set in
o Inner p Toduct space X and xe X -
Then proVe that
agAkx’e“ >|2Sllxll2 for every x e X.
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(e)

(@)
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Let H be a Hilbert space and H'~ be its

dual space. If f€H' is an arbitrary
but fixed functional, then show that

there exists a unique vector z € H such
that f(x)=<%2z>VxeH where z

depends on f and has the norm :

z(=11SII

Let H be a complex Hilbert space. Then

show that every TeB(H) can be
expressed uniquely as T=A+iB,
where A, BeS(H).

UNIT-1IV

State and prove Banach fixed point

theorem. 7
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(b)

(c)

Or

State and prove Picard’s existence and

uniqueness theorem.

Define multiplication and differential
operator. Also, write their use in

quantum mechanics. 3

Give an application of Banach fixed

point theorem to linear equation. Where

T:X — X defined by
Y=Tx=(x+b)
x=(51,§2w-6n); Y =(m,72es11)

C=(Cjk) is a fixed real nxn matrix

and beX a fixed vector, with

d(xy)=max|& -1, 5

Or

Give an application of Banach fixed

point theorem to Fredholm integral

equation.

(All the symbols have their usual

meaning)-

CO4F0 0024 6 Co4F0 0024




