
EPFL - Fall 2022
Distribution and Interpolation Spaces
Exercise sheet 7

Dr. Alexis Michelat
Exercises

2 November 2022

2 Distributions

Exercise 2.1. Show that p.v.
1
x

∈ S ′(R).

Exercise 2.2. Show that for all φ ∈ D(R), and for all n ∈ N, there exists Cn < ∞ such
that

sup
|α|,|β|≤n

∥τaφ∥α,β ≤ Cn(1 + |a|)n.

Deduce from this fact that ex /∈ S ′(R).

Exercise 2.3. Show that the distribution

T =
∑
n∈Z

an δn

belongs to S ′(R) if and only if {an}n∈N has polynomial growth, i.e.

|an| ≤ C(1 + |n|)N

for some C < ∞ and N ∈ N.

Exercise 2.4. Let T ∈ E ′(Rd) and φ ∈ S (Rd). Show that T ∗ φ ∈ S (Rd), and that for
all α, β ∈ Nd, there exists N ∈ N, and Cα,β < ∞ such that

∥T ∗ φ∥α,β ≤ Cα,β sup
|α′|,|β′|≤N

∥φ∥α′,β′ .

Deduce that for all S ∈ S ′(Rd), we have T ∗ S ∈ S ′(Rd).

Exercise 2.5. Compute the Fourier transform of 1
|x|2

in R3, and use this result to derive
the fundamental solution of the Laplace equation.
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