MATH 295 Favrr TERM 2006
Assignment 2

1. Tt can be shown that any distribution can be viewed as some deriv-
ative of continuous function. More precisely

Vue D (VK=K ccQ3feCQ)and a € N" s.t.

(1) = (1) /Q F ()0 o) dz ¥ o € D).

Let § € D'(R2) and find a simple representation of it as some deriva-
tive of a continuous function.

2. For v € D'(R") and v € R" define 7,u € D'(R"™) through
(Tu, ) = (u, 7—0ip) ¥ € D(R")
where 7,0 = ¢(- + v). Show that 7,u is well-defined and prove that
The, U — U
h
for j =a,...,n.

— djpin D'(R") as h— 0

3. Let ¢,9 € D(Q) and o € N". Determine the real numbers cqg,
B < « for which the formula

0% () = > 0Pl
BLa
holds. By 8 < a it is meant that 3; < «j for j =a,...,n.

4. Show that u € D'((0,00)) given through

m 1
(u,0) = Y (0™¢)(—), ¢ € D((0,0))
meN
is well-defined. Show that « has infinite order and that it cannot be
extended to a distribution of the real line.

5. Let 2 C R™ be an open and bounded domain with smooth boundary

0 and denote by xq its characteristic function. Compute Vygq in
the sense of distributions and determine its support.

Homework due by Wednesday, October 18 2006



