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i PRRESA o
Answer any five questions from P'art'.; A. Each question carries 4 marks.
1. Prove that the norm X [X| isj.'éontihﬁbds ma'p:ping of (X, |-]) into R.
2. Show that the space Ca, bl isa Banach spa"c'e. with norm x| =max,. Sx()s
where Je[a, bl Is Cla, bl complete ? G & i
3. Can every metric on & vector Sbéce be obtgif}éd from a norm 7 Justify your
answer. : '
4. Prove that a compact subéet M Qi a metric space is closed and bounded.
5. Define sesquilinear functional. Prove that thelinher product is sesquilinear and
bounded.

perators. Is a normal operator be self

8. Define self-adjoint, unitary and normal 0
(5)(4:20)

adjoint or/and unitary 7 Justify your answer.
PART -B

Answer any three questions. Each question carries 7 marks.

nal subspace Y of a normed linear space X is

7. Prove : Every finite dimensio
finite dimensional normed space is complete.

complete. In particular, every
p.T.0.
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8. If a normed s
_ pace X has the propert :
: y that the ¢l i M
is compact then, prove that X is finite dimension‘;?ed unitbail M = {x/|jx]|=< 1}

9. Ifanormeds is fini
: pace X is finite di i
e e dimensional then, prove that every linear operator

10. Prove that the i
' space /Pwithp = 0 -
/o ; IS not an inn
with p = 0 a Hilbert space ? Justify your ans;were;r)mtmct (RS eio e

11. Prove that the dual space of /1 is />,
(3x7=21)

PART-C
An i
swer any three questions. Eagh questibn carries 13 marks

12. Prove : For any i s,
| - y inner product space X, there exi
iS5 § Space X, inere exist i
uni orphism from A from X onto a dense subspa ’ a\lA;-hl_ben e o
que except for isomorphisms. p S ™. The space His

13. Let H over K. Then, prove that :
i) I H . T
ii; i separable then every orthonarmal set in H is countable
o ains an orthogonal sequence which is total H then H is separabl
. Prove thal two Hilbert Sosa i o S aoe:
and only if th 0 Hilbert spaces H and H both real or compl i
y it they have the same Hilbert dimension HesREsaaIpIe !
15. Prove : Let T : : . £ ik -
iIs self adjoint, (Tx, x} is real for all x e H. ] peGEt oD,
b) If His co i EeTA .
mplex and (Tx, x}is real for alt x e H, the operator T is self-adjoi
: -adjoint.

16. Prove that in i
every Hilbert space H = {0}, there exists a total orthogonal set
(3x13=39)




