
Math 4355 – Spring 2017 Name:

TEST #2

NOTE: You can use 1 double-sided page of notes. No calculators allowed. Please, write clearly and
justify all your steps to get proper credit for your work.

• (1) [6 Pts] Without computing the Fourier coe�cients, answer the following
questions about the convergence of the following series. Justify your answer.
(a) Does the sine series of f(x) = sinx, on the interval 0 ≤ x ≤ π, converge uniformly

to f?
(b) Does the cosine series of f(x) = sinx, on the interval 0 ≤ x ≤ π, converge

uniformly to f?

• (2) [6 Pts]
(a) Expand the function f(x) = x2 in a Fourier sine series valid in the interval

0 ≤ x ≤ 1.
(b) Does the Fourier sine series converge to f uniformly on [−1 ≤ x ≤ 1]? Justify.

• (3) [6 Pts] Let

φ(x) =

{
1 0 ≤ x ≤ 1

0 otherwise;
g(x) =

{
x 0 ≤ x ≤ 2

0 otherwise.

(a) Compute h(x) = (φ ∗ g)(x).
(b) Sketch the graph of φ, g, h over the interval [−2, 4].

• (4) [6 Pts] Let f(x) = e−a|x|, where a > 0.
(a) Compute the Fourier transform of f(x).
(b) Let Fa(u) =

2a
a2+u2 . Show that Fa ∗ Fb = 2π Fa+b

(HINT: use part (a) and then the `convolution' theorem).
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