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25. Computetheintegralof N (x) on theunit ball in dimensionsn −− 2 andn > 2.

26. Show thatif |x| ≤ R0, then,givenε, for R largeenough,

|y| ≥ R ⇒ 1− ε ≤ |y− x|
|y| ≤ 1 + ε.

27. Show thatthesequenceuj defined in the proof of (2.16) tendsto u as distributions as
j →∞.

28. Let φ bea testfunction.Show that,for h in a certainneighbourhoodof 0 andM > 0 a
certainconstant,

|φ(x + hej)− φ(x)− h∂jφ(x)| ≤ M 2h

(uniformly in x).

29. Let u bea distribution of compactsupport,andψ ∈ D. Show thatu ∗ ψ ∈ D. Theseare
thesteps:

(a) u ∗ψ(x)−− 〈u, (
~
ψ)−x〉 is acontinuousfunctionof x (seeproblem17).Thewayto prove

thisis to show thatx → ~
(ψ)−x is acontinuousfunctionR → D.

(b) Thesupportof u ∗ ψ(x) is compact.

(c) u ∗ ψ(x) is infinitely differentiable.For this, it is enoughto show that,for all multi-
indicesβ,

β∂ (u ∗ ψ)−− u ∗ β∂ (ψ) (1).

In turn,it is enoughto show that,for 1 ≤ j ≤ n,

∂j(u ∗ ψ)−− u ∗ ∂jψ (2)

(why?) To show (2), do not usethe result in Folland (which we did not completely
prove), but do it directly, usingthe definition of derivative aslimit of a difference
quotient:for eachx,

lim
h→0

1
h

(u ∗ ψ(x + hej)− u ∗ ψ(x))−− u ∗ ∂jψ(x)

This,in turn,will betrueif for eachx,

lim
h→0

1
h

(
~
ψ−(x+hej)

− ~
ψ−x)−− (∂jψ

~
)−x



- 2 -

(limit in D ).

(a) and (b), if worked out, should be part of the re-work for problems 17 and 18. So your
work for this problem will consist of part (c).

Marks: 4 + 6 + 6 + 6 + 10 −− 32


