M 393C/CSE 396 Homework 1
Due Thursday, September 15, 2016

1. Folland Section 7.1, problems 2,3, and 4 (copied below).

2. Suppose f,g € L'. Prove the following Fourier transform formulas:

(a) If f € CY(R) and f'(z) — 0 as |z| — oo, then F{f'}(£) = (zg)f(g)

(b) F{f *g}(&) = f(&) - 9(&)

3. Show that for any f € L? and any & > 0, there is a function g such that
(i) g is of class C(*°), (ii) g vanishes outside a finite interval, and (iii)
|/ — gll < &. Proceed by the following steps:

o Let F(z) = f(z) if |x| < N, F(z) = 0 otherwise. Show that ||F —
fll < 18 if N is sufficiently large

e Show that g = F % K. does th2e job if € is sufficiently small and K is
given by K(y) = C~'e= /(=¥ for |y| < 1, K(y) = 0 for |y| > 1.

4. Prove that the sinc function, sinc(z) := %,x € R, belongs to L*(R),
but not to L*(R).

5. Folland Section 7.2, problems 5 and 7 (copied below).






