MATH 295 Favry TErRM 2015
Assignment 1

1. Show that v.p.% is a well-defined distribution. Recall that

1
(v.p.—, @) = lim #lz) dx
x e—0 |z|>e €T

for any test function ¢ € D(R). Then prove that

1
uéc — Fird +v.p.—asel0
x

1

for uf(z) := —L—, € R, in the sense of distributions.

2. Compute [’ and f” for f(z) =log|z|, z € R and f(z) = |z|, z € R,
respectively, in the sense of distributions.

3. Let p: R” — R be an integrable function with

supp(p) C B(0,1) and / plz)dr=1.

n

Show that p; — ¢ in D'(R™) as € — 0 for

1 =z
pe () := ;np(g% z€R".
4. Consider the function u defined as

1
PR (z,y) € R x (0,00)

Then v € C*°(R x (0,00)). Compute limy_,o u(-,y).

u(x,y) =

5. Given a continuous function f € C(2) with supp(f) CC €, show
that a sequence (¢;);en of test functions in D(§2) can be found such
that

l; — flloo == Sup lpj(z) — f(xz)] — 0 as j — co.
TE
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