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1. Na upologÐsete ton met.Fourier tou s matoc:

x(t) =




|t| |t| ≤ T/2

0 alloÔ

2. Ta sqèdia gia to pal�ti twn Bersalli¸n faÐnontai sto sq ma 1. UpologÐste ton met.Fourier

twn sqedÐwn. GnwrÐzoume ìti to eÔroc z¸nhc tou f�smatoc pl�touc eÐnai an�logo me to

kìstoc kataskeu c kai sunt rhshc. Oi G�lloi polÐtec kat�laban ìti to parap�nw kt rio ja

touc èkane perissìtero ftwqoÔc apì ìti  tan. Pou basÐsthkan oi apìyeic touc? Kat� th

di�rkeia thc Gallik c Epan�stashc (1789) kai me thn kajod ghsh tou Fourier afaÐresan èna

mèroc apì to pal�ti ¸ste to f�sma pl�touc na mei¸netai kaj¸c aux�netai h suqnìthta (gia

ton periorismì tou eÔrouc z¸nhc �ra kai tou kìstouc). Poia par�metro afaÐresan? An èqete

apant sei sto prohgoÔmeno er¸thma, to parìn ja sac eÐnai polÔ eÔkolo.

(t+T)δ (t-T)δ2A

-T/2 T/2 T-T t

A

Sq ma 1: Pal�ti Bersalli¸n.

3. Oi Giapwnèzoi antègrayan ta sqèdia tou parap�nw palatioÔ all� èkanan k�poio laj�ki to

opoÐo faÐnetai sto parak�tw sq ma. Shmei¸ste ìti h meÐwsh pl�touc pou Ðswc parathreÐte

ofeÐletai se Iapwnik  kainotomÐa miac kai ìti k�noun eÐnai lÐgo pio mikrì apì ta aujentik�

(opìte den eÐnai l�joc aut  h allag  klÐmakac). Mìlic o Autokr�torac eÐde ta sqèdia diètaxe

me antÐstrofo met.Fourier na fti�xoun gr gora to pal�ti sto qrìno. BreÐte to sq ma pou

touc proèkuye.
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-T/2 T/2 T-T f
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(f+T)δ (f-T)δA

Sq ma 2: Iapwnèzikh èkdosh.

f-fo fo

∆∆
A

Sq ma 3: F�sma pl�touc 4hc �skhshc.

4. Na brejeÐ o antÐstrofoc met. Fourier tou f�smatoc pl�touc pou faÐnetai sto sq ma 3.

5. Parak�tw sac dÐdetai o k¸dikac se Matlab gia ton upologismì tou met. Fourier enìc s matoc

kaj¸c kai o upologismìc tou antÐstrofou met. Fourier. Ta oloklhr¸mata pou qrei�zontai

na upologistoÔn proseggÐzontai me th mèjodo Riemann. QrhsimopoioÔme wc par�deigma to

s ma

x(t) = Arect(
t

T
)

Sqoli�ste ton k¸dika ìpou sac zhthjeÐ kai bèbaia na ton qrhsimopoi sete. Apant ste

idiaÐtera ta mèrh ìpou emfanÐzetai h lèxh ELEGXOS.

EÐnai polÔ qr simoc gia ton èlegqo twn apant sewn stic ask seic sac all� kai ston èlegqo

tou upologismoÔ Fourier me to Matlab.

ShmeÐwsh: To Matlab èqei dik  tou sun�rthsh gia ton upologismì tou met. Fourier kai tou

antistrìfou: fft, ifft antÐstoiqa. Parìla aut�, o parak�tw k¸dikac sac dÐnei pl rh kai eÔkolo

èlegqo.

% xronos ...
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dt = 1/100; % deigmatolhpsia aksona xronou

A = 2; % platos shmatos

T = 1; % diarkeia se sec tou palmou

D = 2*T; % diarkeia se sec tou shmatos

t = -D/2:dt:D/2; % xronos

x = A*rectpuls(t,T); % shma

plot(t,x) % plot!! mmm...

% syxnothta ....

df = 1/(30*T); % deigmatolhpsia aksona syxnothtas

f = -3*pi:df:3*pi; % syxnothta

%%%%%%%%%%%%

% SXOLIASTE ton parakatv pinaka

% pinakas analyshs: met. Fourier.

M = exp(-j*(2*pi*t’*f));

%%%%%%%%%%%%

% SXOLIASTE ton parakatv pinaka

% pinakas synthesis: ant. met. Fourier.

Minv = exp(j*(2*pi*f’*t));

% upologismos met.Fourier (kata Riemann)

X = dt*x*M; % prosoxh ... einai migadikos

% plot fasma platos (magnitude) kai fasma fashs (phase)

subplot(211);plot(f,abs(X),’.’);ylabel(’magnitude’);

subplot(212);plot(f,angle(X),’.’);ylabel(’phase’);

xlabel(’Frequency in Hz’);

%%%%%%%%%%%%%%%%%%%
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% ELEGXOS: Einai svsto to megisto tou fasmatos platovs?

% Ginetai o mhdenismos ekei pou preimenete?

% Sumfvneite me to fasma fashs? Poia diafora yparxei

% se sxesh me auta pou ma0ate sth 0ewria?

% thewrhtiko apotelesma

Xth = A*T*sinc(f*T);

% Sugkrish

subplot(211);plot(f,abs(X));ylabel(’magnitude’); hold

on;plot(f,abs(Xth),’g’); legend(’Riemann’,’Theory’);hold off;

subplot(212);plot(f,angle(X));ylabel(’phase’); hold

on;plot(f,angle(Xth),’g’); legend(’Riemann’,’Theory’);hold off;

xlabel(’Frequency in Hz’);

%%%%%%%%%%%%%%%%%%%

% ELEGXOS: Fainetai na yparxei diafora sto fasma fashs. Yparxei pragmati

% auth h diafora ’h oi faseis praktika einai idies?

% antistrofos met. Fourier - kratame to real meros. To imag einai

% para polu mikro kai ofeiletai se arithmitika sfalmata

xx = real(df*X*Minv);

% sugkrish:

clf; plot(t,x);hold on;plot(t,xx,’g’);hold off
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