Exercises 6

key words: Derivative in the sense of distributions. Multiplication of a distri-
bution with a C'*° function.

1) Let T € D(R?),
T(p) = /Rso(x, —)dr.
i) Prove that T is a distribution and find supp (T).
ii) Find 9y, — 94,)T.
2) Let ¢ € D(Q) and T € D'(Q).
Is there any relation between the statements “T'(¢) = 0” and “pT = 0"?
3) Consider the differential operator
d? d
P=——ta— R.
d2x+adx+b’ a, be
Let f, g € C?(R) such that Pf = Pg =0, f(0) = g(0) = 0 and f'(0)—g¢'(0) = 1.

Define h(z) = (1 — H(z))f(z) + H(x)g(x), where H is the Heaviside function,
and let T € D'(R),

Find PT.
4) Let H be the Heaviside function and £ : R? — R,
Bla,t) = %H(t ~Jal).
Prove that E define a distribution and find

OF = (07 — 92)E.

5) Let H be the Heaviside function and E : R* — R,

H(t) _a2
E(x,t) = e 4t
(1) VAt
Prove that E define a distribution and find
(0; — O?)E.

6) Consider E,, : R™\ {0} = R,

E,(2) log|z| if n=2,
n\T) =
|z|>~" if n > 3.

Prove that F,, define a distribution and find

AE, = (> 02 )En.
j=1



