ADVANCED ANALYSIS — WiSe 2019/20
Exercise sheet 1
29.10.2019

Emanuela Giacomelli — emanuela.giacomelli@math.lmu.de

Exercise 1. [20 points]
Consider the following sequences in LP(R), with 1 < p < oo:

sinkx for0<z <1,
0 otherwise.

L fo(z) == {

2. gr(x) := k’%g(k‘x), where ¢ is any fixed function in LP(R).
3. hi(x) := g(xz + k) for some fixed function g in LP(R).

Prove that fi, gk, hi converge weakly to 0 but do not converge strongly to 0 (or to anything else).

Exercise 2. [20 points]

Let |t| < 1, prove that for any f, g both these inequalities hold true:

I =1 — b < {17 +tgl? — |17} < I + gl ~ |17



