
(4) Suppose 7 : L'(P,l]) * ,t([0, 1]) is an everywhere defined (but not necessarily
bounded) iinear operator. If there exists Cz < m such that ll?/llz S Cz ll/ll, for

all / € L'([0,1]), then show ? : L2(l},tl) * ,t([0, 1]) is bounded, i.e. there e>rists

C5 < m such that llr/ll, S Cllfllz for alt / e I2([0, t]).

Hint: T : L2([0,1]) -,t([0,1]) is everynhere defined.

(5) For f e C"((-1, 1)), let /(€) be the Fourier trensform of / defined by

l(€),: + t f@)e-i,e4": I f(n)e-i,edn
\/z7r Je\D J1-r,r)

and let

c , : { t€c " ( ( -1 ,1 ) )  : l / (0 )  l+  [ l € l  l j ( € ) l re  s t ]
t . / n r r )

(a )  Show C  cC) ( -L , \ ) .

(b) Show C is a precompact subset of C([-1,1]).

Remark. In this problem we a,re identifying / e C"((-L,l)) with elements of

C(l-I, tl) bv defining /(*1) - 0. Simila.rly you may wish to view f e C.((-1,1)) as

a function on lR by setting f (r):0 if lcl 2 1.

(6) I-et Axbe asequenceof real nxn invertiblematricessuchthat Ax+ I ask --+ oo
and / € r3(lR',m).

(a) Compute ll/ o Arlls in terms of ll/ll3 and use this to show there ocists a constant

C <n suchthat

l l /  "  Ar l l ,  3 C l l f l l t  for  a l l  /  € .LS(R' ,  rn)  and k:  L,2,3, .  . .  .

(b) Under the additional assumption that / e C"(lR") show

ml l / "  An
(.) Now show lim*-,* llf o Ax /llu -

/ l l t  -  0 '

0 for all f e ̂ Lt (R"

(7) tL be a

e n  L L :
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easure such that

0  fo r  n -

where do is the Dirac measure at 0, i.e. do(/):- 1a(0)

Consider the rneasure u

r /2,n /21

l2l) do
Hint:


