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Baolka onuela

* [IpOKELMEVOL VA avaTapaoToOel Eva avoAoyLKO oo Kol vl OELYLLATLOTEL,
Oa mpemeL va uTtoteOel pa peyaAutepn ouvyvotnta detypatoAnyiog

e Anuoupyia evoc ‘avaloykol’ onuatoc xt pe ocuyvotnta detypatoAnyiog
(fd) moAAamAdoLa avtnc mou Ba xpnotpomnolnBel oto SeyUATIOUEVO O
(fs) fd=k fs

e Anuoupyia Tou SELYUOTLOMEVOU ONUOTOC XS OO To avaAoylko pe Anyn 1
detypatoc ava k amo ta deiypata touv avaloykoU onuatog . Ta urtoAoLna
detypata pndevidovral.

 Edappoyn M2 Fourier pe xpnon tng ocuvaptnong fourier_transform_1.m
(ermkapomotnpevn ekdoon tnc fourier _transform.m poyAappBavel vntogn
N XpNon Twv avwtepw 2 deypoatoAnPLwv)



uvaptnon fourier transform 1.m

function [f,X ] = fourier_transform_1( x,Td,Ts)
%function to implement Fourier Transform
% FFT size

L=length(x);

Nfft=size(x,2);

Nfft=16384;% 8192;

if Td==Ts,

factor=Td;
else

factor=1;
end

% Compute amplitude spectrum

X=factor.*abs(fftshift(fft(x,Nfft)));

% Frequency range centered at zero, -Fs/2 to Fs/2, Fs=1/Ts

%Here we are calculating the Fourier series coefficients.

%The command fftshift modifies the output of fft so that the zero-frequency %component is in the middle of the vector
f.

%(Now, we look at a spectrum symmetric about ! =0.)

f = (1/7d)*(-Nfft/2:Nfft/2-1)/Nfft;

end



Noapadeypa 1 (onua B€patoc 3/ FE3)

clear

fs=12; % syxnothta deigmatolhyias deigmatismenou shmatos
fd=12.*10; % syxnothta deigmatolhyias ‘analogikou’ shmatos (k=10)
Ts=1./fs;

Td=1./fd;

t=-20:Td:20; % xronika deigmata

xt=(10*sinc(10*t)-5*sinc(5*t).*2); %kumatomorfh analogikou shmatos
sx=size(t,2);

fact=zeros(1,sx);

padding=fd./fs;

fact(1:padding:sx)=1;

xs=xt.*fact; % deigmatismeno shma (1 deigma ana Ts)



figure;

hold on;

[f ff]=fourier_transform_1(xt,Td,Td);
plot(f,ff,'-');

[g gg]=fourier_transform_1(xs,Td,Ts);
plot(g,gg,'r-');

grid

xlabel('Frequency(Hz)');
ylabel('Spectrum magnitude (Volt/Hz)")
legend('analog signal’,'sampled signal');
axis([-4.*fs 4.*%fs 0 max(gg)+1]);

figure

plot(t,xt,'b-');

hold;

plot(t,xs,'ro');

grid

legend('analog signal’,'sampled signal');
xlabel('time (sec)');

ylabel('Amplitude (Volt)');

axis([-2 2 min(xt)-0.5 max(xt)+1]);
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Napadeypa 2

clear

fs=10;

fd=fs.*5; % k=5
Ts=1./fs;

Td=1./fd;
t=-20:Td:20;
xt=(5.*(sinc(5.*t)).A2);
sx=size(t,2);
fact=zeros(1,sx);
padding=fd./fs;
fact(1:padding:sx)=1;
xs=xt.*fact;



figure;

hold on;

[f ff]=fourier_transform_1(xt,Td,Td);
plot(f,ff,'-");

[g gg]=fourier_transform_1(xs,Td,Ts);
plot(g,gg,'r-);

xlabel('Frequency(Hz)');
ylabel('Spectrum magnitude (Volt/Hz)")
legend('analog signal','sampled signal');
axis[(-4.*fs 4.*fs 0 max(gg)+1]);

grid;

figure

plot(t,xt,'b-');

hold;

plot(t,xs,'ro’);

grid;

legend('analog signal','sampled signal');
xlabel('time (sec)");

ylabel('Amplitude (Volt)');

axis([-2 2 min(xt)-0.5 max(xt)+1]);
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Tapadeyua 3

clear

fs=16;

fd=fs.*5; % k=5
Ts=1./fs;
Td=1./fd;
t=-20:Td:20;
xt=4.*sinc(4.*t);
sx=size(t,2);
fact=zeros(1,sx);
padding=fd./fs;
fact(1:padding:sx)=1;
xs=xt.*fact;



figure;

hold on;

[f ff]=fourier_transform_1(xt,Td,Td);
plot(f,ff,'-");

[g gg]=fourier_transform_1(xs,Td,Ts);
plot(g,gg,'r-');

xlabel('Frequency(Hz)');
ylabel('Spectrum magnitude (Volt/Hz)")
legend('analog signal','sampled signal');
axis[(-4.*fs 4.*fs 0 max(gg)+1]);

grid;

figure;

plot(t,xt,'b-");

hold;

plot(t,xs,'ro");

grid;

legend('analog signal','sampled signal');
xlabel('time (sec)');

ylabel('Amplitude (Volt)');

axis([-2 2 min(xt)-0.5 max(xt)+1]);
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