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Prìblhma 1. (10 mon�dec)
Sto R2 breÐte poia eÐnai h apìstash tou shmeÐou (0, 0) apì thn eujeÐa pou dièrqetai apì ta shmeÐa (0,−1)
kai (1, 0), stic nìrmec `2, `∞ kai `1.

Prìblhma 2. (20 mon�dec)
(a) ApodeÐxte ìti an k 6= ` tìte oi sunart seic f(x) = eikx kai g(x) = ei`x eÐnai orjog¸niec sto di�sthma
[0, 2π] wc proc to eswterikì ginìmeno pou orÐzetai apì ton tÔpo

〈u, v〉 =
1
2π

∫ 2π

0
u(x)v(x) dx.

(b) An TN eÐnai o grammikìc q¸roc twn trigwnometrik¸n poluwnÔmwn bajmoÔ to polÔ N , kai p(x) =∑M
k=−M pke

ikx eÐnai èna trigwnometrikì polu¸numo meM ≥ N tìte to polu¸numo tou TN pou eÐnai eggÔtera

sto p(x) sthn L2 apìstash (pou orÐzetai apì to parap�nw eswterikì ginìmeno) eÐnai to polu¸numo
∑N

k=−N pke
ikx.

Prìblhma 3. (10 mon�dec)
'Estw f : R→ R paragwgÐsimh sun�rthsh t.¸. kai h f ′ eÐnai suneq c pantoÔ. An a < b eÐnai dÔo pragmatikoÐ
arijmoÐ kai ε > 0 deÐxte ìti up�rqei polu¸numo p(x) t.¸.

|f(x)− p(x)| ≤ ε,
∣∣f ′(x)− p′(x)∣∣ ≤ ε

gia k�je x ∈ [a, b].

Prìblhma 4. (10 mon�dec)
'Estw f ∈ C2π (suneq c sto R kai 2π-periodik ) t.¸. kai f ′ ∈ C2π. ApodeÐxte ìti

∞∑
k=−∞

∣∣∣f̂(k)
∣∣∣2 <∞.

Prìblhma 5. (10 mon�dec)
Poia eÐnai ta mhdenik� tou poluwnÔmou Chebyshev bajmoÔ n, Tn(x), sto di�sthma (−1, 1)? 'Eqei mhdenik�
ektìc tou (−1, 1)?
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