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Exercise 1

Prove or disprove whether the following maps define elements T' € D'(U):
LU =(0,1), To =370, (3),

2. U=R, To=3% 7, ‘P(n)(%)7
where ¢ € D(U).

Exercise 2

Let U C R? be open. Suppose that T,, — T in D'(U) and that K C U is compact. Show that
there exist k € N and C' > 0 so that

sup [T, ()| < Cllellorw)s
neN

for all ¢ € Xk, and
sup{|T(p) — T(@)| : ¢ € Xk, [lpllcx <1} =0

as n — oQ.

Exercise 3

1. Show that &y € &'(R?) with supp dp = {0}.
2. Show that §o * T =T for all T € D'(R?).

3. Let 7, be as in Exercise 2 on Exercise Sheet 9. Show that 1, — g as 7 — 07 in the sense
of distributions. Conclude that 7, * T — T as r — 07 in the sense of distributions for all
T € D'(RY).

Exercise 4

Let 7, be as in Exercise 2 on Exercise Sheet 9.
1. Show that . * f — f in Cy(R?%) as r — 07 for all f € C.(R?), but not for all f € Cy(R?).
In particular, we do not have 7, * f — f as r — 07 in L>=(R%) for all f € L°(R?).

2. Let U C R? be an open set and k € N. Show that for any f € C¥(U) there exists a
compact set K C U and e > 0 such that supp (n, *x f) C K for all 0 < r < ¢, and
n* f— fin CF(U) as r — 0F.

Exercise 5

Let U C R? be an open connected set, let T € D'(U) and suppose that 0;T = 0 for all
j=1,...,d. Show that there exists a constant ¢ € R such that T'=T..



