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UNIVERSITY OF CRETE – DEPARTMENT OF MATHEMATICS AND APPLIED MATHEMATICS
Problem Set No 17

Turn in your solutions by 31/5/2020. See directions in the class webpage.

1. If f ∈ L1(R) show that the Fourier Transform f̂ is uniformly continuous on R.

2. If f ∈ L2(R) is the Riemann-Lebesgue Lemma valid?

3. Show that there exists a not-identically-zero C∞ function which vanishes outside a bounded interval.
Use the function

ϕ(x) =

{
e−1/x 0 < x

0 x ≤ 0

4. If 1 ≤ p1 ≤ p2 ≤ ∞ and 1
p = θ

p1
+ 1−θ

p2
show that for every f : R → C

∥f∥p ≤ ∥f∥θp1
∥f∥1−θ

p2
.

Use Hölder’s inequality as follows

∥f∥p =
∥∥∥|f |θ · |f |1−θ

∥∥∥
p
≤ · · ·


