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Serie 4 

Exercise 1:  

Determine the nature (convergent or divergent) of the following series:  
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Exercise 2: 

- Calculate the trigonometric Fourier series of the 2π periodic function 𝑓: ℝ → ℝ defined 

by 𝑓(𝑥) = 𝜋−∣ 𝑥 ∣ on ] − 𝜋, 𝜋]. Does the series converge to 𝑓? 

- Calculate the Fourier series, in trigonometric form, of the 2π periodic function 𝑓: ℝ →

ℝ defined by 𝑓(𝑥) = 𝑥2 on [0,2𝜋[. Does the series converge to 𝑓? 

Exercise 3: 

Compute the Fourier transforms of the following functions:  

𝑓1(𝑡) = {

1 , 𝑖𝑓  |𝑡| < 1
1

2
 , 𝑖𝑓 |𝑡| = 1

0 , 𝑖𝑓  |𝑡| > 1

  ,  𝑓2(𝑡) = {

−1 ,   𝑖𝑓 − 1 < 𝑡 < 0
1  ,   𝑖𝑓     0 < 𝑡 < 1

0  ,        𝑖𝑓   |𝑡| > 1
 

Exercise 4:  

Compute the Laplace transform of the following functions. 

1-      𝑓(𝑡) = 𝑒−𝑎𝑡 for   𝑎 > 0  

2-       𝑓(𝑡) = 𝑡𝑛    𝑤𝑖𝑡ℎ 𝑛 ∈ ℕ 

3-                 𝑓(𝑡) = cos (𝜔0𝑡) 


