
M1 Sciences de la terre et des planètes, environnement 25 November 2025

Data Science

TD 2

Q. 1 Consider the following signal:

𝑥(𝑡) = 1 + sin(4𝜋𝑡) + 2 cos(4𝜋𝑡) + cos(6𝜋𝑡 + 𝜋
4
)

(a) What is the fundamental pulsation 𝜔0?

(b) Compute its Fourier series:

Q. 2 Fourier Series of a periodic square wave

(a) Compute the Fourier series of the periodic signal of period 𝑇  (taking 𝜔0 = 2𝜋
𝑇 ):

𝑥(𝑡) = {1 if |𝑡| ≤ 𝐿
0 otherwise

(b) Compute the Fourier series of the Dirac comb of period 𝑇 :

𝑦(𝑡) = ∑
+∞

𝑘=−∞
𝛿(𝑡 − 𝑘𝑇 )

(c) Compute the Fourier series of:

𝑧(𝑡) = 𝑦(𝑡 + 𝑇1) − 𝑦(𝑡 − 𝑇1)

(d) Derive the solution of question (a) from the answer of question (c)

(e) How many terms are needed to capture 95 % of the signal 𝑥(𝑡) power as a function of 

𝛼 = 2𝐿
𝑇 ?


