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1. Find the Fourier transform of the function f .

(a) f (t) =


1, if |t| < 0.5

0.5, if |t| = 0.5

0, if |t| > 0.5.

(b) f (t) =

{
0, if t < 0

e−t, if t ≥ 0
.

2. Let f (x) = x2, x ∈ [−π, π].

(a) Find the Fourier series of f .

(b) Prove that f is equal to its Fourier series.

(c) Using the result of the previous point, prove that

∞∑
n=1

1

n2
=
π2

6
.

3. Find the DFT of the sequence xn = δn + 0.9δn−6, n = 0, 1, . . . , 8.

4. Let N ∈ N, k0 ∈ {0, 1, . . . , N − 1} and ϕ > 0. Find the IDFT of the
sequence xk = eiϕδk−k0 + e−iϕδk−N+k0 , k = 0, 1, . . . , N − 1.
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