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Functional Analysis

e: .
! cting one question from

questions in all, sele '
each Unit including compulsory question.

L (@ I Nis a n;an_ned linear space, then
mxu-\lyl“ﬂllx-yn forallx, ye N. 2

i 2
(b) Define conjugate operator.
" . . 2
(¢) Define isometric isomorphism.
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(d) Prove that I" is not reﬂﬁﬁivc

(¢) Define a closed linear trangf,, i

. a'
(ff In a pre-Hilbert spac e. very 1|“11_1
sequence is bounded. Cauq]
() In N is a normal operyy, 0 1
then : n i
!
N?| = 7]
Section I

’2. (a) Let N be a normed linear space, T

closed unit Ball B={xeX <t s

N is compact if and only if N is fime
dimensional. 1

(b) State and prove F. Riesz's lemma. 1

3. If N and N' are normed linear spaces, then ¢
set B(N, N’) of all continuous L.T. of N
N' is itself a normed linear space With resp
to the pointwise linear operations and the ﬂmﬂé
defined by : ' : r

B-11671 _ 2
https://www.cdluonline.com



Il = sup {7 ) - v,
Further if N' is a Banach space. then 1y~

is also a Banach space, 1
Section 11

() Let M be a closed lincar subspace ol &
normed lincar space N and It v, De

vector not in M, then there existy
functional F in N* such that (M) 0,
and F(x)#0.

(b) Show that C[U. !] is not reflesne

Let N be an arbitrary normed lincar spie
Then for each vector xe N, the scalar valued
function F, defined by :

F(f)=/()V fe N’

is a continuous linear functional in N** and

the mapping x—F, is then an isometrit

isomorphism of N inti N**. ¥
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Section [I]

A linear wansformation is
C[t' UE([

aph Is a closed SUbSP&CE iy

!L-:%

o 2 finite dimensional space y,,
i fic; lig
(1

of weak and strong COnVerger,,
i . e
valent ¢

1
1,

-

i
A Banach space Is a Hilbert gy,
paraliclogram law ‘holds. .

|
" M is & proper closed linear Kili
of & Hilbert space H, then there exigy,
BOD-ZET0.

il‘J

-

]

Section IV

et
]

¢t H be a Hilbert space and let () b
orthonormal set in H. then fie
tollowing conditions are all equivalest
ne another : |

f

J

@ () is complete

() x1(e)=x=0
4 ::_-'_1
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(i) ¥ is any arbitrary vector in H,
then x= 2 (% €)e .

y If x is any arbitrary vector in H,
(iv

2
then |M|2 =Z|(xfe,-)‘ : 7

rhe sell adjoint operators in B(H) form
The - .

v Joscd real lincar subspace of B(H)
a cit o
j (herefore @ real Banach space which
ant . ‘ ;
ytains the :dentity transformation.
coke .
i 1 wi e M
IyPisa projection on H with rang
9. (i)

&P s
and null space N, then M LN,

. L g
self-adjoint and in this case N=M

if N, and Ny are normal operators on 2
" Hilh:-rt spacc H with the property that
cither commutcs with the adjoint of the
other. then Nj + N and NN, are norrnai;

B-11674

5 40
https://'www.cdluonline.com



