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1. 'Estw ìti to periodikì s ma x(t) anaptÔssetai se seir� Fourier me suntelestèc Xk. DeÐxte

ìti to periodikì me thn Ðdia perÐodo s ma:

y(t) =
dx(t)

dt

anaptÔssetai se seir� Fourier me suntelestèc Yk = 2πkf0 Xk, ìpou T0 = 1/f0 eÐnai h perÐodoc

twn shm�twn x(t) kai y(t).

2. 'Estw ìti to periodikì pragmatikì s ma x(t) anaptÔssetai se seir� Fourier me suntelestèc

Xk. DeÐxte ìti to �rtio xe(t) kai perittì mèroc, xo(t), tou s matoc anaptÔssontai wc

xe(t) → X0 +
∑∞

k=1 2Re{Xk} cos (2πkf0t)

xo(t) → −∑∞
k=1 2Im{Xk} sin (2πkf0t)

3. 'Estw to s ma

x(t) =





t, 0 ≤ t < 1

2− t, 1 ≤ t < 2

eÐnai periodikì me perÐodo T0 = 2 kai anaptÔssetai se seir� Fourier me suntelestèc Xk.

(aþ) UpologÐste to an�ptugma se seir� Fourier tou s matoc

y(t) =
dx(t)

dt

(bþ) Qrhsimopoi¸ntac thn idiìthta thc 'Askhshc 1 parap�nw, breÐte touc suntelestèc Xk.

4. 'Eqoume deÐxei ìti to periodikì s ma:

x(t) =





A 0 ≤ t < T0/2

−A T0/2 ≤ t < T0

anaptÔssetai se seir� Fourier me suntelestèc

Xk =





2A
jπk

k peritt�

0 k �rtia
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UpologÐste touc suntelestèc tou anaptÔgmatoc se seir� Fourier tou s matoc x(at−1) ìpou

a eÐnai ènac akèraioc jetikìc arijmìc.

5. Se aut  thn �skhsh ja qrhsimopoi soume Matlab ¸ste na mporoÔme na elègqoume an oi

apant seic mac stic ask seic eÐnai swstèc. Shmantik  shmeÐwsh: eseÐc PREPEI na lÔsete

tic ask seic ANALUTIKA. Ed¸ apl¸c majaÐnoume pwc na elègqoume ta apotelèsmat� mac

me to Matlab.

Sto m�jhma èqoume deÐxei ìti h an�ptuxh se seir� Fourier tou s matoc:

x(t) =





1 0 ≤ t < T0/2

−1 T0/2 ≤ t < T0

eÐnai:
x(t) =

4

π

+∞∑

k=0

1

2k + 1
sin [(2k + 1)ω0t]

=
4

π
(sin (ω0t) +

1

3
sin (3 ω0t) +

1

5
sin (5 ω0t) + · · ·)

To parak�tw prìgramma se Matlab upologÐzei mia prosèggish tou s matoc x(t) qrhsimopopoi¸ntac

th seir� Fourier me 10 ìrouc. AnalÔste to prìgramma gramm  proc gramm . Gia aporÐec

steÐlte email sth lÐsta. Sthn prosp�jei� sac na katal�bete, sumboul  mou eÐnai na douleÔete

paradeÐgmata me mikr� dianÔsmata (p.q. 4 diast�sewn kai ìqi twn 100000).

To =2; % posh einai h periodo (se sec)? epilegw mia pou na mou aresei. p.x. 2

d = To/600; % posa shmeia ana periodo thelw na exw?

D = 3; % poses periodous thelw na dw?

N = 10; % posous orous sth seira Fourier tha xrhsimopoihsw?

Ao = 0; % o prwtos oros einai mhden

k = 0:N-1;

Ak = 4/pi * 1./(2*k+1); % oi 10 oroi Fourier

t = 0:d:D*To; % xronos t

w0 = 2*pi/To; % kuklikh suxnothta

x = Ao + Ak*sin( ((2*k’+1)*w0) * t); plot(t,x); xlabel(’Time in
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sec’); ylabel(’Amplitude’); title(’Xmmmm... doulevei!!!’);
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Xmmmm... doulevei!!!

Me b�sh ta parap�nw, gr�yte ton antÐstoiqo k¸dika se Matlab gia tic ask seic 3 kai 4.
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