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MATH 4155/9063 FALL 2013

HOMEWORK ASSIGNMENT 4. DUE NOVEMBER 22.

Suppose that a function ¢ is real analytic on R™ and is a test function. Prove that ¢ = 0.

Suppose that ¢ € D(Q) for a domain Q C R™. Assume that ¢ > 0, and that K = supp ¢
is compact in D. Determine supp ¢., where ¢ is the regularization of ¢.

Suppose that f and g are test functions on R™. Prove that fxg=gx* f.

Suppose (fx) is a sequence of continuous functions converging to a function f in C(R).
Prove that (fz) converges to f in D/(R).

(Math 9063 only) Prove that

lim sin(nz) =0
n—oo

in D'(R), but

lim sin?(nx) # 0.

n—oo
Conclude that multiplication of distributions is not a continuous operation even where it
is defined.



