Math 220A - Fall 2002

Homework 7
Due Friday, November 22, 2002

1. Suppose that the series
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n=1

converges uniformly on [a,b] to f(z). Show that

g/abfn(x) w=[ 1) s

provided f, and f are integrable on |a, b].
2. Suppose that f is in C?([—L, L]) and satisfies f(L) = f(—L).
(a) Show that, for some positive constant C, the Fourier coefficients satisfy
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n n
for all integers n > 1.
(b) Show that the Fourier series for f converges absolutely at each point x in [—L, L].
Note: You do not need to prove convergence to f(x).
3. (a) Calculate the Fourier sine series for f(x) = cos(x) on the interval [0, 7].

(b) Justify that the Fourier sine series obtained in part (a) converges to cos(z) point-
wise on (0, 7) but not uniformly on [0, 7].

(¢) Show that term-by-term differentiation fails.

4. Solve
( Uy — Puy, =elsin(br)  O<x<m
u(z,0) =0
u(x,0) = sin(3z)
[ u(0,t) =0 = u(m,1)
5. Solve
(utt—um:() O<z<m
u(z,0) =
u(x,0) =0
u(0,) = g(t)
Uz (m,t) + u(m, t) = h(t)




