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Candidates are required to give their answers in
their own words as far as practicable.
The questions are _of equal value.
Answer any five questions. ..

\(})/ efinea nonnegl‘:peargpaoe In a normed |
linear space E, prove that ) |xj| - iyil | < lix—Y1!
VX yeE.

(b) Prove thatthe vector addition and scakar
murﬁpl'mcﬁmaemmwmm
context of a nomed linggr space:

(a) Showthatlinearspace g"js normed fmear
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(b
} Shﬁ"“‘éﬂﬂmea]ﬁnearspaoesﬁisﬁaram
Underthe nom || x || =| x|, VX€ R,

@) Laﬂbeanormedlinearspaceandxoam
ZE70 Vector in N, then there exists a functional
Fin N* sych that F(x,) = 1| x|l and
IF 1= 1. Proveit

(b) Define Quotient space. Let M be a closed
linear subspace in a normed linear space N,
For each coset x + M in the quotient space
N/Mwhere || x+M||=inf{]|x+M]j:me M},
then prove that N /M is a normed linear
space.

Show that every normed linear space Eis a
metric space. With respect to metric defined

asd(x,y)=lIx-yllVxyeE.
Show that the set C[a, b] of all cenfinuous
real functions defined on [a, b] is a real
Banach SPace with respect to pointwise
linear operations and norms defined by
TE sup™ 1 f(x)| x€ (a,b).

linear transformation of a normed linear
5. Lett be-a 0 anotherlinear space N’. Then prove

f: ‘::: ;Euawi'ng statement are equivalent:

ﬁnuous
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c) There exists a real numb ' o
“ ®TK2 0 such that SN
"T{X}Hﬁ}(”xu‘i’xEN i 0"
ﬁ-‘_- (@) Define inner preduct spitC

" . + Py '\Fc lli"'at:
space. in aihen space, Pro

L ! ” i\l . \“» ‘.‘r”

and Hiibort
(d) If S={x:||x]i<1}isclosed unit sphere in N

then its image is a bounded set jn, N7

TN v clx, 7) =17
() (ox—[ly, 2)= (X7
6. (a) LetNand N‘beanarmediinearspace over \ k;—_\{ o - ¥ (% 2y
i) O, [y o yz) = e )y st
the same scalar field and let T be linear B b by .noce can be
(b) Showihat any inner product sp&-

1o Hhert space.

transformation of N into N’ then showthatT ;
embedded in2

is bounded iffitis confinuous, -
Cstablish Schwaniz's inequality In Hilbert

jia!
N

.
C

(b) Prove that _IS spaces are normed linear

spaces, where IE of all n tuple (x,, %,...--X,)

space.
Prove that ina Hilbert space the inner,

b) _
and p be real number sych that 15 p < . u( product space is jointly continuous.
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in a normed linear space prove that the

7. Letxs= <X > aru;l');z.-;yr S be sequences or
closure of aconvzx setis convex.

t ('.],' /{a)

scalars (real or complex) anq abe any scalar
(o) ,w.{ and y are 2ny twe vectors in a Hilbert

suchthat, ! x =x ang It .. tnenprove
it n o Nteo ¥, Yo \.r"’_,-r space then shovs that .
: %+ VIE=lx=y|?= 4 Re (x
e O V) Sx 4y Ay P=aRe(uy)
iy (WY)EReY) +iRe (x,iy)

0) | E“ ax =ax, “
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