
EXTRA PROBLEMS FOR HOMEWORK 2

1. Determine whether the Fourier series of the following functions converge uniformly
or not. Sketch each function.
(a) f(x) = ex, −1 < x < 1;
(b) f(x) = x+ |x|, −π < x < π;
(c) f(x) = 1 + 2x− 2x3, −1 < x < 1.

2. The Fourier series of the function

f(x) =
sinx

x
, −π < x < π,

converges at every point. To what value does the series converge at x = 0? at
x = π? The convergence is uniform. Why?

3. Let an and bn be Fourier coefficients of the function f(x), −π < x < π. If an and
bn tend to zero as n tends to infinity, show that the series

a0 +

∞∑
n=1

e−αn(an cosnx+ bn sinnx),

where α > 0, converges uniformly.
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