
HU215: 2η Seir� Ask sewn
20 AprilÐou 2007

Par�dosh: 30 AprilÐou 2007
AporÐec:yannis@csd.uoc.gr

1. 'Estw oi sunart seic dianÔsmata enìc q¸rou sunart sewn sto di�sthma [0, 1]:

x1(t) = sin (πt)

x2(t) = sin (π
2
t)

Na upologisteÐ h gwnÐa φ metaxÔ twn dÔo dianusm�twn tou q¸rou, h opoÐa upologÐzetai wc:

cos φ =
< x1, x2 >

||x1|| ||x2||

ìpou < x1, x2 > eÐnai to eswterikì ginìmeno twn x1 kai x2, en¸ ||x||2 =< x, x >.

2. 'Enac dianusmatikìc q¸roc sunart sewn me b�sh ψk(t) = tk me k = 0, 1, 2, 3 orÐzetai sto

di�sthma [−1, 1]. Na breÐte thn orjokanonik  b�sh pou antistoiqeÐ stic sunart seic ψk(t).

(Bo jeia: deÐte thn �skhsh 4, 2h seir� ask sewn, Qeim¸nac 2004 apì th selÐda tou maj -

matoc).

3. DhmiourgeÐste èna s ma seir nac to opoÐo metab�llei th suqnìtht� tou apì 100 Hz se

1500 Hz se qrìno 5 sec, èqei pl�toc stajerì A = 3 kai arqik  f�sh metatìpishc π/3.

Qrhsimopoi¸ntac th sun�rthsh soundsc tou Matlab gr�yte ènan k¸dika se Matlab to opoÐo

ja pragmatopoieÐ to s ma autì kai ètsi ja mporèsete na akoÔsete to s ma pou dhmiourg sate.

Qrhsimopoi ste suqnìthta deigmatolhyÐac 8000 Hz, dhlad .

dt = 1/8000; t=0:dt:5;

Parad¸ste k¸dika se Matlab

4. AnaptÔxte se seir� Fourier to periodikì me perÐodo T0 s ma:

f(t) =





e−at 0 ≤ t < T1

0 T1 ≤ t < T0

ìpou T1 = T0/2.
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5. Melet ste thn �skhsh 8, 2h seir� ask sewn, Qeim¸nac 2004.

Gr�yte èna k¸dika Matlab parìmoio me autìn thc �skhshc 8, me ton opoÐo na mporeÐte na

epalhjeÔsete to apotèlesma thc prohgoÔmenhc �skhshc.

'Ena par�deigma tètoiou k¸dika dÐnete parak�tw qwrÐc poll� sqìlia kai bèbaia me èna kenì

ekeÐ pou ja prèpei na b�lete eseÐc touc suntelestèc Fourier.

K=30;

To=4;

a = 0.3;

t = -4:4/100:4;

T1 = To/4;

k = -K:K;

Xk =.???????;

E = exp(j*k’*2*pi/To*t);

xp =Xk*E;

plot(t,real(xp));

% an thelete na valete to arxiko shma panw se auto pou upologizete

% me to anaptugma se seires Fourier

% dhmiourgeiste MIA periodo

sb = [exp(-a*(0:1/25:2-1/25)) zeros(1,50)];

% apla valte th duo fores (oses tha epanalhfuei kai to shma parapanw)

s = [sb sb];

plot(s);hold on;plot(real(xp),’g’);hold off

Parad¸ste k¸dika se Matlab
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