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- SECTION- A
Answer all the questions.

1) For T and T" be an operator on a Hilbert space H. Which one is true?
@ (T)y=1"
() (2 T) = x""T"
(i) T"=T -
(iv) (o) =ol”

If there exits an operator Asuch that A;=A;>  _>A. > . 2A thenthenamethe
sequence {A,} is : ;

(1) bounded monotone decreasing

(ii) bounded monotone increasing

(ii1) oscillatory

(iv) compact

What is an unitary operator?
{1y UU*=U

(11) U* U=l
(YU U*=U*U
(iv) GU*=U*

4 An opératorT on a Hilbert space H is invertible operator. if there exits an
operator S8 :
(i) ST=H

(ii) TS=H*
{i11) ST=TS=1
(iv) TS=8T=8'1T}
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Let U be a partial isometry operator on a Hilbert space H with the initial space
M and the final space N. Then prove that

(i) UPy=U and U*¥U=Py; and (ii) N is a closed subspace ofH

Assume A and B be normal operators. If AX=XB holds for some operator X,

them rove that A*X=XB*.

If T is an operator such that /I-Tji<1, then prove that T is invertible.

If T is a normal operator. then prove that T is normaloid, i.e.. [ Tli=r(T).

If an operator T is convexoid such that both o(T) and o{ReT) are connected,
then prove that Reo(T)=c(ReT).

~ State and prove Lowher-Heinz inequality.

Prove that every log-hvponormal operator is a class A operator and also prove
that every class A operator is a paranormal operator.

Let T=U T be the polar decomposition of a log-hyponormal operator. Then

rove that f;_f =sTPFw|TI is E-m—{ii— hyponormal for aﬂ\-‘ s>0 and t>0.
P i 3
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SECTION - C

Answer all the questions.

16)

a)

{OR]
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17

“(ii1) T is unitary iff | Txli=

Assume P, and P; be two projections onto M, and M, respectively. The prove

* that (i) P=P,~P-: is a projection if and only if M; L M.

(i) If P=P,~P; is a projection, then P is the projection on to M; T BM:.

If T is an operator on a Hilbert space H over the complex scalars C, then prove
the following -

(1) T is hormal iff | Tx =[T*x| for all xeH.

(ii) T is self-adjoint iff (Tx.x) is real for all xeH.

IIT*x=fx! for all xeH. :

(iv) T is hyponormal iff:| Tx/=|T*x forallxeH ;

Let T=U T be the polar decomposition of an operator T on a Hilbert space H.
Then prove that (1 IN(TD=N(T) (ii) [THe=UT)3U* for any positive number q.

State and prove polar decomposition theorem.

State and prove spectral mapping theorem.
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