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1. O metasqhmatismìc Hilbert enìc s matoc orÐzetai wc:

x̂(t) =
1

π

∫ ∞

−∞
x(τ)

t− τ
dτ

Na brejeÐ o metasqhmatismìc Hilbert tou s matoc:

x(t) =





A −T/2 ≤ t ≤ T/2

0 alloÔ

2. Na sqedi�sete to f�sma pl�touc kai f�shc tou s matoc:

x(t) = 2 + cos (2πt)− sin (πt)− cos (3πt)

Olec oi timèc thc f�shc ja prèpei na eÐnai sto di�sthma [−π , π] (to sÔnolo eÐnai kleistì gia

na mporoÔme na èqoume thn peritt  summetrÐa, ìpou qrei�zetai, kai gia thn tim  π thc f�shc).

3. Estw to s ma:

x(t) = 5 cos (ω1t + π/3)− 2 sin (ω2t + π/4)

(aþ) Epilèxte tic ω1 kai ω2 ètsi ¸ste:

x(t) = A cos (11πt + φ)

Poia eÐnai h tim  tou pl�touc A kai thc f�shc φ?

(bþ) Poia sqèsh prèpei na ikanopoioÔn oi suqnìthtec ω1 kai ω2 me 0 < ω1 < ω2 ètsi ¸ste:

x(t + 0.2) = x(t)

4. BreÐte thn perÐodo twn shm�twn

(aþ) x(t) = A cos (5πt + π/3)

(bþ) x(t) = A cos (5πt + π/3) + B sin (18πt− π/3)
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(gþ) x(t) = A cos (5t + π/3)

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.

• Olokl rwsh.

Estw ìti jèloume na upologÐsoume to olokl rwma
∫ 2π

0
sin10(t) dt

kai na elègxoume an h lÔsh pou èqoume breÐ eÐnai h swst .

UpenjÔmish: Olokl rwsh kat� Riemann:

∫ b

a
f(x) dx = lim δ → 0

N∑

i=1

f(xi)δi

Ti lèei to parap�nw? Se b mata eÐnai:

(aþ) QwrÐzoume to di�sthma [a b] se N mèrh m kouc δi to kajèna, kai èstw δ na eÐnai to

megalÔtero apì aut�.

(bþ) Epilègoume èna shmeÐo xi se k�je èna apì aut� ta diast mata.

(gþ) UpologÐzoume tic timèc thc sun�rthshc f(x) sta shmeÐa xi.

(dþ) T¸ra èqoume N timèc thc f(x) kai N m koi (arijmoÔc dhlad ) δi

(eþ) Pollaplasi�zoume arijmì proc arijmì tic N timèc thc f(x) me ta N δi kai prosjètoume

to apotèlesma.

H parap�nw sqèsh lèei ìti gia na eÐnai to olokl rwma Ðso me autì tì �jroisma pou

br kame ja prèpei na qwrÐsoume me tètoio trìpo to di�sthma [a b] ¸ste akìma kai to

megalÔtero di�sthma apì ta δi, dhlad  to δ, na eÐnai polÔ mikrì. Isìthta èqoume ìtan

lim δ → 0.

Ac jewr soume emeÐc ìti δi = δ gia k�je i dhl. qwrÐzoume omoiìmorfa to di�sthma [a b]

kai ac epilèxoume to xi na eÐnai h arq  tou k�je mèrouc. ArkeÐ na prosèxoume na p�roume

δ polÔ mikrì ètsi ¸ste na proseggÐzoume ìso gÐnetai thn tim  tou olokl rwmatoc.

Epilègw na qwrÐsw to di�sthma [0 2π] se 6001 shmeÐa:
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delta = 2*pi/6000; t = 0:delta:2*pi;

Epomènwc δ = 0.00104719755120

oloklhrwma = delta * sum( sin(t).^10 )

>> oloklhrwma =

1.5463

• Seir� Fourier

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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