COMP 6839Problems

We will usewitout proof the

Lemma: let Q beanopensubsebf therealline. (v)) convergesveaklytovin
L2(Q)if:

(@ |V, |, isuniformly bounded.

(b) Foranyclosedinterval[a, b] containedn Q, J':vn dx - I:v dx

(a) Usingthislemmashowthatthe sequencsin nx convergesveaklyto zeroin
L2(0, 2m), but not strongly.

(b) Theexampleon p. 25 of Aubert-Kornprobsstrivesto illustratethis fact, but appears
to containa mistake Canyoufind it?

9. (*) LetXbeaBanachspaceandx [ X.Showthatthefollowing propertiesof afunction
F : X - R areequivalent:

(a) Forallt ORwitht < F(X), thereexistsaball U centeredatx suchthatt < F(y) for
everyy OU . (Definition of lower semi-continuityatx).

(b)

F(xX)< sup infF
(X) UDNE()YDU )

whereN(x) is thesetof all ballscenteredatx .

(¢) F(x) <liminfF(x ) for everysequencéx ) convergingoxin X.

10. (*) Samesettingasthe previousproblem.Showthat the following propertiesare equiwv
alent:

(@) Fislowersemicontinuousnall of X
(b) Foreveryt OR,theseti F >t jisopenin X

(c) Foreveryt OR,thesetF < tHisclosedin X



11.

12.

13.

14.
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Showthatthefunctionf (u, &) = U7 + (1 - £%)? of theBolzaproblemis not convex.

Computethepolarin R of:
@ &= &l 1<p<o

(b) f(§=¢ n=1

(Matlablmageprocessingoolbox).Loadanimagein thematlabsessionandadddifferent
kindsof noiseto it, savingeachsample.

Islog xin L%(0, 1)?In L°(0, 1) for whichp > 1?



