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(Fourier series, Fourier Transform, Laplace Transform)

Exercise 1 (Explicit calculations of Laplace transforms) Calculate the Laplace transforms of
the following functions:

f(t) = 1; f(t) = tn; f(t) = e�at;
f(t) = sin(!t); f(t) = cos(!t); f(t) = t sin (!t) ;

Exercise 2 (Explicit calculations of inverse Laplace transforms) For each of the following functions,
�nd a function f(t) such that L [f(t)] = F (p):

F (p) =
1

(p+ 2)(p� 1) ; F (p) =
p

(p+ 1)(p2 + 1)
;

Exercise 3 (Application of Laplace transforms in the resolution of Di¤ Eqs)
We consider the di¤erential equation:8<:

½y+ 2�y + y = e�t

y(0) = 0
�y(0) = 2

; t � 0:

Exercise 4 (Trigonometric form of Fourier series)
Calculate the Fourier series, in trigonometric form, of the 2�-periodic function
f : R �! R such that: f(x) = x2 on [0; 2�[. Does the series converge to f?

Exercise 5 (Complex form of Fourier series)
Let f : R �! R be the 2�-periodic function such that f(x) = ex for all x 2]� �; �].
1. Calculate the complex Fourier coe¢ cients of the function f .
2. Study the (simple, uniform) convergence of the Fourier series of f .

Exercise 6 (Fourier transform)
Let a > 0 and f be the function de�ned on R by f(x) = e�ajxj:
1. We consider a function g : R �! R which is integrable and even. Show that:

ĝ(!) = 2

Z 1

0

g(x) cos(!x)dx:

2. Use the previous question to calculate the Fourier transform of f .

3. With a particular value of a, deduce the value of the integral:
R +1
0

cos(!x)

1 + !2
d!:
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