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PAFI A

Answer four qleslons from lhjs Par1. Each qleslion caries 4 marks

1. Let X be a normed space and A e BL(x). Show lhal A is nvertible ir and only

ii A is bounded beow and su4eclNe.

2. G ve an example lo showihai not eve.y bounded sequence n X'has aweak'

Lo.vorg4nl sr b eoua_' e.

3. LetYbe a Ba.ach space, Fn€ CL(X, Y), FE BL(X, Y)and IFn- Fl rO Prove

lhaiFECL{X Y)

4. Let X be a. lnrinile dimenslona norrned space and A € CL(X). Prove lhal

5. Let H be a Hirbed space ConsderA. B € BL(H), prove thal (A + B)'= A'+ B'

and (AB)'= B'A'

6. Lel H be a Hllbert space and A E BL(H). Prove lhat A s norma if and only il

lA(x) I = lA'(x) | ror allx E H. {ax4=16)
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Parl wilhout omililng any Unil

unit- I

Answer lou. queslons irom ihis

p <-. Fo.x = (x(1), x(2) ...)€ X, etLet x = 1P wilh rhe no.m ll I p, 1 <

c(x) =(0, x(l), x(2) ..). Fi.d d(c)

Prove lhat dualoi /1 is l-.

L a) Lel X be a Banach space, A

Show lhal I A is nvertible

e BL(x)and LlAlp< 1 ior some positive lnteger p

and (r Afr = : An

il an,j on y if xn i x in 11.

Unir - ll

10 Ler

b)

c)

d)

b)

x be a reilexive normed space- Prove thal

x is Banach and t remains re{ exive in any equivalent norm

X's.elexive

Everv clos€d subspace ol X ls reilexrve

X ls separable i and on y i{X' s sepalable.

Lel-X be a Banach space whch rs unlormly convex in some equivalenl

norrn- Prove that X is relcxile

Lel Xa.d Y be normedspaces and F e BL(X, Y). I F€ CL(X, Y), showlhat

12. Lel X be a normed space and A E CL(X). Prcve that every nonzero spectra

value oiA ls ar egenvalue oiA
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Unil - lll

A € BL(H). P.bve that R(A) = H il and only il13. a) Let H be a Hilberl space a.d
A' is bolnded beiow.

15

b) Lei H be a Hiberl space and A € BL(H). Prove ihat A is unilary il and only

if 1A(x) l= lxllrorallx€ H and A is surjective.

Give examp esofposilive operators Aand B such thal composition operalo.s

AB rnay nol be a positive operalor. - -

Siate and prove sen;lalizer'sciwaz ineq;ititi.

LelA € BL(H). Pove lhal oa(A) c o(A) and o(A) isconiained in closure olo(A).

Let A e BL{H) be nonnal- ll x1 andx2 are eigenveclors ol Aconesponding

io disii.ct egenvalues, prove lhat xr -L&.

a)

b)

a)

b) LetA € BL(H)be Hirberl Schmidlope.alor Prove lhal

i) A is compact.

iD a'is H rberl schmidlbperaror. (4x16=64)


