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- Time: Three Hours 'i; e Maxrmum 75 Marks :
R P " s SECTION-A 10 Marks Sl IR
ey - Answer ALL questions ‘-‘ R
ALL questlons carry EQUAL marks (10 x ',1

B . Justlfy I‘*T 0 1ff T—-O for a hnear operator T H—) H
B () true EETE N T (i) false
(111) not necessary o (1v) not deﬁned

PRy '2 For a lmear operator T H%H 1f <Tx y> <x T*y> for all x,y € H then T 1s

. saidtobe._ operator e, el

Q) 1dent1ty e (11) self adjomt
(m) unltary L (w) 1sometry

3 IfIIUx!I = ]|x|| &Ux 0 then U1s sald to be TR
- (). umtary L (n)partlal 1sometry
(111) normal R ‘: g (1v) hyponormal

;’j 4 If x€M and y €M'L where x,y€ H M+M*L then <x,y> —:‘5.-“ '.’ '7;
Q). 0 A (11) 1 i 'f B R
(‘11) 1 T (lv) <y, X>

R R A

F or an operator T 1f ( T - 7» ) is not mvertrble for ?u €C then lt 1s sard to be S
(l) Spectrum OfT e ‘ (u) resolvent OfT FEL A y' R
(m)pomt spectrum of T (1v) Contlnuous spectmm ofT S ET A

7 6 If Ti is 1nvert1ble then Sl e e S o
' (l) N(T)—N(T*) (11) N(T)“'N(U) '. e e e e

| 7[. For an operatorT 1f|| sz [|> H Tx || where || xH" 1 and x€H thenTls sald

’ tobe .. SRR L T e TR
(i) normal operator o (11) paranormal operator B ""’"{"-jﬁ IR
(111) normalord fj. ,' : (lV) spectralmd e

An operator T 1s sa1d to be transalord 1f T- u is_ }. for any u € C
" (i) normal REREE (11) paranormal SR T
(111) normalcnd R (1v) spectralmd RS R

Sy R 9 For an operator T 1f Ile > |T| then T is sald to be 51- R
S (i) absolute’ k-paranormal S50 (i) absolute 1-paranormal

(m) class A operator .»ﬂ-.t £ (1v) class B operator L

5 10 F ora log hyponormal operator T T should not be 1nvert1ble
e o (Dfalse o
(111) not necessary - R . (1v) not deﬁned
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AnswerALL questlons S
ALL questlons carry EQUAL Marks (5 x7 35)

e o '_f*;11 a Let T be an operator onH then prove that T is also an operator and the
S Followmg propertles hold ) 1T 1= J,l T VAN i
" (i) (T|+T2) —-Tr +T2 Cub T e
(111) (“T) ='aT -
(1v) (T) =T = L e
(v) (ST) =T S PR
(OR) o ,

b If TIS an operator ona Hllbert space H over the complex scalars C
then prove that the followmg are mutually equ1valent '

i) Tis 1sometry
i) Tl = ]| VXeH
m) <Tx Ty> —<x, y> ‘v’ X, y €H

o oK ',12 a Let T be an operator on H and M be a closed subspace of H then prove that
thc followmg are mutually equlvalent 5'1) M reduces T. o
: et R (i) M reduces T
(iii) M reduces- T =
ST T (lv)Mls invarient underTandT S
O PSRRI (v) TP PT where P is a pro_lectron onto M
b Let T -UP be the polar decomposrtlon of T on H then prove tat TlS normal ttf
U commutes Wlth P and U is umtary on N(T) o : : :

13 a If T is-an operator then prove that o (T) isa compact subset of a complex = " B
Plane If /1 3 o-(T) then M, { < HTII R 4 e

‘ - b Deﬁne Normaloxd and S ectralord operators and prove that
IR Pe

ER -;3, : (1) if T'is self adjoint then T'is normaloid. - T
S (11) if T isa normal operator then T is normalord

14 a. Prove the followmg 1nclus1on realtlons hold S g
” Self adjomt c Normalc qua51 normal < subnormalchyponormal

B T (¢ = SRR
b State andprove Young s mequallty B S PRSI T
15 a.. Prove that (1) every log-hyponormal operator isa class A operator e
S (n) every class A operator isa paranormal operator
| S (OR) | TS R
b If an operator T 1s absolute k —paranormal for some k > 0 then prove that T is-

normaloxd A ST

,. Cont . j.;.: L







