
ARMONIKH ANALUSH

Telikì diag¸nisma-Qeimerinì Ex�mhno 2011, Did�skwn: NÐkoc Frantzikin�khc

Epitrèpetai mìno mÐa selÐda me shmei¸seic. Di�rkeia 3 ¸rec. Kal  epituqÐa!!

(1) (2 mon�dec) Gia a ∈ R\Z jewroÔme sun�rthsh fa : [−π, π]→ R me tÔpo fa(x) = eiax.

(i) DeÐxte ìti f̂a(n) =
(−1)n sin(πa)

π(a−n) gia n ∈ Z.

(ii) UpologÐste to �jroisma
+∞∑

n=−∞

1

(n+ a)2
.

(2) (2 mon�dec) 'Estw f : [−π, π]→ R oloklhr¸simh sun�rthsh.

(i) IsqÔei p�nta ìti
∑∞

n=1 |f̂(n)| <∞? 'Oti
∑∞

n=1 |f̂(n)|2 <∞?

(ii) DeÐxte ìti
∑∞

n=1
|f̂(n)|
na <∞ gia k�je a > 1/2.

(3) (3 mon�dec) Me {t} sumbolÐzoume to klasmatikì tou t.

(i) E�n α �rrhtoc, deÐxte ìti h akoloujÐa {nα} eÐnai isokatanemhmènh sto [0, 1).

(ii) UpologÐste ta ìria
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(4) (2.5 mon�dec) 'Estw f ∈M(R).

(i) E�n f ∈ C1(R), deÐxte ìti f̂ ′(ξ) = 2πiξf̂(ξ).

(ii) E�n f ∈ C2(R), deÐxte ìti f̂ ∈M(R) kai upologÐste to olokl rwma
∫ +∞
−∞ f̂(ξ) dξ.

(5) (2.5 mon�dec) 'Estw f ∈M(R) suneq c.
(i) E�n f ∗ f = 0, deÐxte ìti f = 0.

(ii) E�n f ∗ f = f , deÐxte ìti f = 0.

OrologÐa: f̂(n) = 1
2π

∫ π
−π f(x)e

−inx dx, f̂(ξ) =
∫ +∞
−∞ f(x)e−2πiξx dx, f ∈ M(R) e�n

h f eÐnai oloklhr¸simh se k�je fragmèno di�sthma kai up�rqei C ∈ R tètoio ¸ste
|f(x)| ≤ C/(1 + x2) gia k�je x ∈ R, f ∈ Ck(R) e�n h f eÐnai k forèc paragwgÐsimh kai
h f (k) eÐnai suneq c.


