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Exercise 1. Give the definition of : – a regular distribution, – a singular distribution -
the norm in D(Rn), – the derivation in D′(Rn), – the convolution in D′(R), – the distri-
butions pv 1

2−3x , H, δ = δx=0 and δx=1 in D′(R), – L1
loc(R).

Exercise 2. (1) Prove that U ∈ D′(R) :

〈U,ϕ〉 = lim
ε↓0

{∫ ∞
ε

ϕ(x)

x2
dx− ϕ(0)

ε
+ ϕ′(0) log ε

}
, ∀ϕ ∈ D(R).

(2) Calculate (x2δ)′′, (x3δ)′′ in D′(R).

(3) Let T (x) := (cos x)δ
′
. Prove that T ∈ D′(R). Calculate T ′.

Exercise 3. Let 〈T, ϕ〉 =
∫∞
−∞(1 − e

x3)ϕ(x)dx , ∀ϕ ∈ D(R). Prove that T ∈ D′(R2),
and calculate T ′ in D′(R).

Exercise 4.
Let f(x) := 1√

π
e−x

2
, x ∈ R.

– We put fj(x) := jnf(jx), and Tj := Tfj .
Calculate limj→∞ Tj in D′(Rn).

———–

Exercise. Optional Let f(x) :=

{
1 if 0 ≤ x ≤ 1
0 otherwise

Calculate f ∗ f , f ′ ∗ f .
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