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Candidates are r equired to give their answers i,
their own words as far as practicable-
The questions are of equal value.
Answer any five questions-
jve-an le
T\ﬁw}’ Define Banach space and give an examp |
\/ ' ich is not &
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of a normed linear space - which |

Banach space.

\%t p be a real number such that{<p <ee and
‘, o

— 7512

he the set of all infinite sequences

X = (Xq, Xgr X ....) of scalars in which the

infinite series 21 [l <eo . Forx = (x;) € £p
( Tumn over)

http://www.Ilnmuonline.com

WO dUIUONIU] Mam /Ay

Wod duHuoOnw] M/ diny

hltp:f}-"wwu-'.lnmélotlgline,mm

. we de —

) ) IJE‘!P' ’n&x+y.‘(xi+Y[}
y= 0

and I

e ”
:ut--:(Juﬂ]andllﬁll'[E;IKIF,)= -
that £p 152 anach space.

p

(a) LetMbe clo
inearspace E- f No
uotient space E/Mis defined by :

sed linear subspace of a normed

2 nnéfaCnsetN=x+m

inthed
“x+M}]-lnf[||x+v“ veM}

Then prove that E/M is @ normed hnear

space. Further if E is a Banach space,then

prove that E/Mis also a Banach space.

\m?%te and prove Hahn -Banach extension theorem

ﬂ/ onanormed inear space.

4. (a) Define continuoys lineay functional on-a
nommed linear space With an example.

(b} A linear iransforrnangn T from @ normed

linea ;
Fspace Eintg 5 NOrmeg linear space F
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is continuous ifflh ) 4
Simage T(s) of clo

sed unit
here S = :
sp {*EE,\]k]lsq}mEhabouFded
setinF.
g%rcwe that |P.
5_& at Lt SPace is a mormed linear
[1.-[ space.

(b)

In a normed linggy, space E, prove that
IVl < 1x - Yl ¥ X!y € E and also prove
that norm function Is a continuous function.

6. (a) Define Inner Product space and give an

example of an incomplete inner product

I
space.

(b) Prove that e',véry Inner Product space Eisa
nommed linear space with respect to the notm

defined by inner pfoduct as
1

x| =+ (xX)2=+ J(xX) V xE.
7. IfE and F are normed linear spaces over a field
K then the set B(E, F) of all continuous

(i.e. bounded) linear transfornations of E into F is
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d hnegy .
it-self a nomMme “Pace with respect to
o eratj
pointwise linear OPEIong 5, the normm defineq

sup Il T(X}”

by ITI= gz xeE 1] -TeB(E F)

Moreoverif Fis 2 Banach SPace, then B(E, F)is

also a Banach space.
3 W&at&am‘ prove panalislogram taw in a Hilbert
a 0\4 space.

r\@}. Give an exampie of a Banach space which
is.not & Hilbert space.

97 AState and prove Bessel's inequality in a Hilbert

space.

1 Cl(-(a/éate and prove Lemma of F. Riesz on closed
convex SAE} in a Hilbert space.
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F
(51 1l and M are closeq Jinear subspaces of a
/ .
Hilbert space H such thai’gji-'@ then linear

subspace N+ M is algg closed.
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