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Prìblhma 1. f(x) = eix + 2ei3x + ei4x. BreÐte to
∫ 2π
0 |f(x)|4 dx.

Prìblhma 2. 'Estw xn ∈ [0, 2π), n = 1, 2, . . .. OrÐste ti shmaÐnei gia thn akoloujÐa xn na eÐnai
isokatanemhmènh sto T kai diatup¸ste to krit rio isokatanom c tou Weyl.

Prìblhma 3. An h akoloujÐa an, n ∈ Z, ikanopoieÐ thn
∑

n∈Z |an|
2 < ∞, deÐxte ìti up�rqei f ∈ L2(T)

t.¸. an = f̂(n) gia n ∈ Z. MporeÐte na qrhsimopoi sete mìno thn plhrìthta tou L2(T) kai thn anisìthta
Cauchy-Schwarz, ìqi thn isometrÐa Parseval.

Prìblhma 4. 'Estw A = {a1, . . . , an} ⊆ {1, 2, 3, . . .} me a1 < a2 < · · · < an kai f(x) =
∑

a∈A e
iax.

OrÐzoume gia k ∈ Z th sun�rthsh anapar�stashc

r(k) = |{(i, j) : i, j ∈ {1, 2, . . . , n}, k = ai − aj}|.
UpologÐste thn posìthta

∑
k∈Z r(k)

2 sa sun�rthsh thc ‖f‖4.

Prìblhma 5. An f ∈ C1(T) deÐxte ìti
∑

k∈Z

∣∣∣f̂(k)
∣∣∣ <∞.

Prìblhma 6. An f : R→ C eÐnai mia 2π-periodik  sun�rthsh gia thn opoÐa isqÔei

|f(x)− f(y)| ≤M |x− y|, ∀x, y ∈ R,

gia mia peperasmènh stajer� M , deÐxte ìti
∣∣∣f̂(n)

∣∣∣ = O(1/|n|).

Prìblhma 7. An 0 < M < N kai h 2π-periodik  g : R → C eÐnai t.¸. oi suntelestèc Fourier ĝ(n) eÐnai
(a) 0 an |n| ≥ N , (b) 1 an |n| ≤M kai (g) 1− t an n = tN + (1− t)M me t ∈ (0, 1). DeÐxte ìti

‖g‖L1 ≤
N +M

N −M
.
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