
Pragmatik  An�lush II (605)

Exet�seic 16 IounÐou 2004

1. An eÐnai gnwst  h seir� Fourier miac 2π-periodik c sun�rthshc f : R → R kai a, b ∈ R na
brejeÐ h seir� Fourier twn sunart sewn g, h me g(t) = f(t− a) kai h(t) = f(t)− b (t ∈ R).

2. An f(t) = |t|, t ∈ [−π, π], na upologisjeÐ h seir� Fourier thc f kai na exetasjeÐ an
sugklÐnei sthn f se k�je shmeÐo tou [−π, π].

3. 'Estw f : R → R. An oi f, f ′ kai f ′′ eÐnai 2π-periodikèc kai suneqeÐc, apodeÐxte pl rwc
ìti h seir� Fourier thc f sugklÐnei sthn f omoiìmorfa sto [−π, π].

4. 'Estw f, g : [−π, π] → R oloklhr¸simec sunart seic, ìpou f �rtia kai g peritt .
DeÐxte ìti h seir� Fourier thc f eÐnai seir� sunhmitìnwn, kai h seir� Fourier thc g eÐnai seir�
hmitìnwn.
DeÐxte epÐshc ìti

∫ π

−π
fg = 0.

5. (a) BreÐte th seir� Fourier thc sun�rthshc f : R → R ìpou f(t) = cos2 t.
(b) An f, g : [−π, π] → R eÐnai dÔo sunart seic kl�sewc L2 me touc Ðdiouc suntelestèc
Fourier , p¸c sqetÐzontai oi f kai g? Ti sumbaÐnei an eÐnai kai oi dÔo suneqeÐc?

6. (a) 'Estw fn : R → R oloklhr¸simec sunart seic. Upojètoume ìti gia k�je t ∈ R to
ìrio limn fn(t) up�rqei. Diatup¸ste dÔo sunj kec gia thn akoloujÐa (fn) k�je mia apì tic
opoÐec exasfalÐzei ìti

lim
n

∫
R

fndm =

∫
R

lim
n

fndm.

(b) An f(t) = e−t, t ≥ 0, deÐxte ìti h f eÐnai Lebesgue-oloklhr¸simh sto R+ kai upologÐste
to olokl rwm� thc.

7. Exet�ste an orÐzontai ta oloklhr¸mata Lebesgue∫
R

sin t dm(t),

∫
R
| sin t| dm(t)

(ìpou m to mètro Lebesgue sto R) kai, an k�poio orÐzetai, upologÐste to.

Na grafoÔn pènte jèmata.
Kal  epituqÐa!
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