Math 644, Problem set 4 due November 6, 2007
Dr. Epstein

Reading: Taylor sections 3.1-3.5

1. Prove that convolution
(f,9) > f*g(x) = / f(y)g(x — y)dy 1)
Rn

is a continuous mapping froM(R") x $(R") — P(R"). Show that if 1< p < oo,
then convolution extends to define a continuous m&R") x LP(R") — LP(R"),
hint: For f, g € $(R"), prove the estimate

I« gllie < [ fllLallgllLe. (2)
What happens in thp = co case?

2. Showthatifip; : j =1,2,...} are semi-norms, then

o0

~j pj(f—0)
d(f,g)=> 2" 3
(+9 = tp-9 ©

defines a metric.

3. Letp € €°(R"), andy € F(R"), with ¢(0) = 1. Show that

Vi) = (?) y0, j=12,... (4)

converges tay in (R"). Let g € 62°(R") satisfy
/(p(X)dX =1 (5)
Rn

Let g (X) = e "p(e~1x). If w € (R"), then show thap, * y converges tay in
S(RM).



10.

Let¢p°(R™) denote the set of smooth functions®hwith all derivatives bounded.
Thatis,p € €p°(R") if for each multi-index there is aC,, so that|og ¢ (x)| < C,.

(@) Show thatifp € €;°(R") andy € $(R"), thenpy € F(R").
(b) If ue ¥(R"), andyp € €p°(R"), then show thapu € ¥'(R").

Taylor page 202, problems 3 and 4.
Taylor page 203, problems 14 and 15.
Taylor page 214, problems 1 and 2.
Taylor page 215, problem 10.

Taylor page 215, problem 11

Taylor page 216, problem 15.



