
HU215: 2η Seir� Ask sewn
19 MartÐou 2011

Par�dosh: 28 MartÐou 2011
AporÐec:yannis@csd.uoc.gr

1. To periodikì s ma x(t) dÐnetai se mia perÐodo na eÐnai:

x(t) =





3 0 ≤ t < 2

−1 2 ≤ t < 6

To s ma pern�ei apì èna enisqut  o opoÐoc èqei kèrdoc 10 gia tic suqnìthtec apì 0.5 Hz

èwc 1.5 Hz kai mhdenikì kèrdoc gia ìlec tic �llec suqnìthtec. Na upologisteÐ h mèsh isqÔ

tou s matoc se mia perÐodo kaj¸c kai h mèsh isqÔ tou s matoc (pragmatikoÔ) exìdou apì

ton enisqut . ShmeÐwsh: h mèsh isqÔ enìc periodikoÔ s matoc dÐnetai wc:

Px =
1

T0

∫ T0

0
x2(t)dt

2. • An èna pragmatikì periodikì s ma x(t) anaptÔssetai se seir� Fourier me suntelestèc

Xk = XR
k + jXI

k , deÐxte ìti to �rtio mèroc tou s matoc ja anaptÔssetai mìno me touc

suntelestèc XR
k

• Oi suntelestèc tou anaptÔgmatoc se seir� Fourier:

Xk =
1 + e−jπ/3k − 2e−jπk

jk

antistoiqoÔn se pragmatikì, fantastikì,   migadikì periodikì s ma;

3. Na anaptuqjeÐ se seir� Fourier to periodikì me perÐodo T0, s ma:

x(t) =





e−at 0 ≤ t < T0/2

−e−a(t−T0/2) T0/2 ≤ t < T0

4. 'Estw dÔo sunart seic:

g(t) =





6t, 0 ≤ t < 1/3,

−3t + 3, 1/3 ≤ t < 1

0, alloÔ
kai

ε(t) =





0, t < 0,

1 t > 0
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(aþ) UpologÐste to eswterikì ginìmeno twn dÔo sunart sewn

(bþ) Gr�yte to g(t) san grammikì sunduasmì thc ε(t), dhl. ĝ(t) = aε(t), ìpou ĝ(t) eÐnai h

prosèggish thc g(t) sto q¸ro pou genniètai apì thn ε(t).

(gþ) BreÐte to mèso tetragwnikì sf�lma thc parap�nw prosèggishc

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
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x = Ao + Ak*sin( ((2*k’+1)*w0) * t); plot(t,x); xlabel(’Time in

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 1 kai 3.
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