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APPLIED MATHEMATICS WITH OCEANOLOGY |
* AND COMPUTER PROGRAMMING

PAPER—MA-1205
( Functional Analysis)
Full Marks : 50
Time : 2 hburs_

Answer Q. No. 1 and any three
questions from the rest

The figures in the right-hand margin indicate marks

Candidates are required to give their answers in their
own words as far as practicable

Hllustrate the answers wherever necessary
1. Answerany two: - o 2+2
(a) Define a coinplete metric space.
.(b) Define norm of a bounded linear 'operator.

(c) Giveanexample of anormed linear space which
is not complete. '
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2. (a) Define a metric space. Show that the function
d: R"x R"—> R defined by

n
dix,y)= _21 |x;- yil
1'_"

is a distance function. Geometrically indicate its

difference from the usual metric in R 2.

(b) Show that the space

L=lx={x}):2|x)| <
n

is a separable metric space for a suitable metric
(to be stated by you). ' 6+6

3. (a) Let (X,, d,) and (X,, d,) be metric spaces.
~Let f: X, - X, be continuous and X, be
“compact. Prove that f is uniformly continuous.

(b) State and prove Banach - Stienhans theorem. 6 + 6
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4. (a) If {e;, &, ..., €, } is a finite orthonormal set '
in an inner product space X and x is any element
of X, then prove that

n y
2 [(x,e)|*<txn?
i=1

n

and [x-z '(x, e,.)e,.] L e for

i=1

all j=1,2,..,n

(b) ¥ Tis a linear transformation from a nls
Xinto a nls Y, then prove that if T is
continuous at one point of X then Tis
continuous at every point of X and also prove
that 7 is bounded. - 6+6

5. (a) Let X be areal normed linear space in which
parallelogram law holds. Prove that X is an inner
product space. '

(b)-Prove that every positive operator is self
adjoint. ‘ 6+6
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6. (a) Prove that under certain conditions (to be stated
by you) a Fredholm integral equation

b .
y(s)=x(s)-u§ K(s, ) x(t) dt

a

has unique solution.

(b) Let T be bounded 1inear operator of the Hilbert
- space X into itself and T* be the adjoint
of T. Prove that

CNT*N=UTNand W T*TH =NTHZ 6+6
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