
COMP 6839Problems

Wewill usewitout proof the

Lemma: let Ω beanopensubsetof therealline.(vn) convergesweaklyto v in
2L (Ω) if:

(a) | vn |2 is uniformly bounded.

(b) Foranyclosedinterval[a, b] containedin Ω , ∫
b

a
vn dx → ∫

b

a
v dx

8.

(a) Usingthislemma,showthatthesequencesinnxconvergesweaklyto zeroin
2L (0, 2π) , butnot strongly.

(b) Theexampleon p.25of Aubert-Kornprobststrivesto illustratethis fact,but appears
to containamistake.Canyoufind it?

9. (*) Let X bea Banachspaceandx ∈ X . Showthatthefollowing propertiesof a function
F : X → −

R areequivalent:

(a) For all t ∈ Rwith t < F(x) , thereexistsa ball U centeredat x suchthat t < F(y) for
everyy ∈ U . (Definitionof lowersemi-continuityatx ).

(b)

F(x) ≤ sup
U ∈N(x)

inf
y∈U

F(y)

whereN(x) is thesetof all ballscenteredatx .

(c) F(x) ≤ lim inf
n→∞

F(xn) for everysequence(xn) convergingto x in X .

10. (*) Samesettingasthe previousproblem.Showthat the following propertiesareequiv-
alent:

(a) F is lowersemicontinuousonall of X

(b) Foreveryt ∈ R, theset
F > t 




is openin X

(c) Foreveryt ∈ R, theset
F ≤ t 




is closedin X



- 2 -

11. Showthatthefunctionf (u, ξ) = 2u + (1 − 2ξ 2) of theBolzaproblemis notconvex.

12. Computethepolarin nR of:

(a) f (ξ) = 1
p

p
| ξ | , 1 < p < ∞

(b) f (ξ) = ξe , n = 1

13. (MatlabImageprocessingtoolbox).Loadanimagein thematlabsession,andadddifferent
kindsof noiseto it, savingeachsample.

14. Is log x in 2L (0, 1)?In pL (0, 1) for whichp > 1?


