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Total No. of Questions : 11]

(Reg./Pvt/ATKT) Examination June 2019

Time Allowed : Three Hours] [Maximum Marks : {

Note : Aftempt all questions.

~Section - A
Objective Type Questions
| N  5x2=10
Q.1. Choose the correct answer: ' |
i) A bounded linear operator T-H —»'Hon a
" Hilbert space H is self adjoint operator then |
@ (Ty)=(x1"'%)
(b) {Tl y} (A Ty)
© (T%y)=(x1y)
(d) None of these -
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ii) A real valued function p on a vector space Xis

(2)

sublinear functional if

e

(b)

plx+y)= p(x)+ p(y) and
p(ﬁt’x) =ap(x) forall @20 In R and
xe X |
p(x+y) 2 p(x)+ p(y) and
P(-ﬂ)_:éﬁ?(ﬂ for all @20in-R and
f
_ xeXT T
p(x+y) < p(x)+ p(y)and

(©)

. p(a:x)mxp(x} for allee >0in R_ and

(d)

is.
(a)
)

(o)

@

ju:EX

Ncme of these.

| iii) A nmmcd space is necessarily reflexive if it

Infinite dimerisional
Complete | |
Finite dimensional
None of these
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iv) A subset M of a metric space X is said to be
the second category if

(a) If can not be expressed as countable
union of nowhere dense sets

(b) It can be expressed as finite union of

nowhere dense sets

(c) It can be expressed as finite union of

dense sets
() Itcan not the cxpressed as fxmté union
of open sets.
V) .Let (:c,d)l bE'a:ﬁlEtI:iC space. A m'apping,.
" T:X S5 X iscalled contraction on X if
@ d(Tx,Ty) > ad(x, y).cx‘:: 1 forall x, je X
- (b)  d(Tx, Ty)<ad{x,y)a<1 foral]x ye X
(¢) d{Tx Ty)<c:rd(x y)a:»lfor allx, ye x
) d(Tx.Ty} >ad(x,y) e =1forall x, y E. X
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Section - B

Short Answer Type Questions |
5x5=25

Q2 LetH, H, be Hilbertspaces, §: f, — I, and

T:H —H, bmmded linear op::latcus then prove -

that

(a) <T* x>=<y,Tx>

- (b) (STyF=TrSE

OR

'Let T H —a H be a bounded lmear operator on a

Hilbert space H.-

(a) If T is self adjoint opérat'or, then prove that

< Tx,x >1sreal for all xe i,

. (b) | If His cmﬁplex and < Tx,x:n'-- is real for all

xe H, then prove that the operator T is self
-adjoint. | |

_ }3/_5 Write Zom's Lemma.

YA19-231

OR -
Statc Generlhzed,l;l__im Banach thcorem
Mﬂ e
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9_/4. Define reflexive space.
Section - C
OR | Long Answer Type Questions
If a normed space X is reflexive, then prove that it : : f 5% 10=150
- is Banach space. . Q,-?’ If the Hilbert adjoint operator T* of T exists, then
prove that it is unique and is bounded linear
— . operator with norm [|T*{| = |||
: JQ’S/ Let (x ) be a sequence in a normed space X, then . "OR-
prove that weak convergence implies strong _ Define self adjoint, unitary and normal operators.
_ c(jnvergence, » = Show ﬂ‘lEl_t—_ fr::-r;any bounded linear opérator TonH
- OR B ; ; . the operators 7, = %(T +T*) and T, = ?21_(1" ~T¥)
o P e - = SR et T pme — e, . [ .
Let (x) be a weakly convergent sequegce in a : Z are self adjoint show that T — T4il, T¥=T T,
. =" —_ ) 1 2
' = = unidue. -
a) Every subsequence of (x ) converges weakly ';:n"- g« que o .
tox. . L e e . ' _ _
' ) - = =i _ .
.b) The sequence (|| x, |[) is bounded. | L @ State and prove Hahn-Banach theorem for normed
. - | L - spaces.
Q,éf Define strong and weak convergence of a sequence - ' I OR
of funictional. . C o . State and prove Hann-Banach [he}jrem for real
OR - | . ' vector space. | ; '
State bounded inverse theorem. CY :
 YA19-231 AS-480 | PTO. ' YA19-231 AS-480 - Contd..
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Q4. Forevery fixed x in a normed space X, prove that
the functional g on X"defined by g, ()= f(x)is
bounded linear operator on X and prove that

llg JI=IlI

Further prove that the mapping ¢: ¥ — x " such
that C(x)= g(x) for all xe X defmes an
isomorphic isomorphism of X into X" ™"

OR
Prove that every Hilbert space H is reflexive.

9/1{1/ State arid prove BaII'E. g mtegory theorem. -
OR

State and prove uniform boundedness maorem

Q&/State and prove closed graph theorem.

A sequence (T ) of operators T, € B(X,Y), X and

Y are Banach spaces, is strongly operator -

convergent if and only if
a) Thesequence ([T, ||)is bounded.  *

b) The sequence (T, x) is Cauchy in for every x
in a total subset M of X.
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