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close all;

figure;

%ol .1) Dhmourgia tyxaias diergasias
N = 10000;

b=[1]; a = [1.0000 -1.1214 0.6500];
nn = 0: N-1;

X randn(1,N) * 5 + 0;
u="filter(b,a,x);

subpl ot (411); plot(nn,u);

title(' Random Vari able');

Wol.2) Ypol ogi snos nmeshs timhs kai typi khs apokli shs
a = nean(u);
sigm = std(u);

%01 .3) Ypol ogi snos aut o-sysxeti shs
ac = xcorr(u); k = -N+1: N-1;

subpl ot (412); plot(k,ac);

title(' Auto-correlation');

%o 1.4) Ypologisnos ths Cunul ative Distribution Function
gmn = nn(mn(u));

gmax = nmax(max(u));

% hel oune 50 dei gnat a

nunber of sanples = 50;

g = linspace(gm n, gmax, nunber _of sanpl es);
Fg = zeros(size(9));

for ii = 1:nunber_ of sanpl es,

thisg = g(ii);

Fg(ii) = sum(u < thisg) / N

end

subpl ot (413); plot (g, Fg);
title(' Cunul ative Distribution Function');

%0 1.5) Ypologisnos ths Probability Distribution Function
deltag = g(2) - g(1);

pg = hist(u,g) / N/ deltag;

% Theoriti kh Gaussi an kat anonmh

pggaus=1/sqrt(2*pi)/sigma * exp(-(g - a).”"2./(2*sigm."2));
subpl ot (414); plot (g, pg, g, pggaus);

title('Probability Distribution Function');

%o ll.1) Dhmiourgia AM kai envel ope
Ac =1, Am=1; fc = 100; fm= 2;

t =[0:0.001:1];

s=sin(2*pi *fnrt);

e = (Ac + Anrs); %SB- AM envel op
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x1 = (Ac + AnFs).*cos(2*pi*fc*t); 9DSB- AM

%Woll.2) Ektyposh envel ope kai tou di anorfonenou shnat os
figure;

subpl ot (411); plot(t,x1,t,e,'r',t,-e,'r'");

title(' Anplitude nodul ated signal plus envel ope');

xl abel (" Tine'); ylabel ("x1(t)");

%Woll.3) D anorfwsh ne thn anmod

fs=400; %-s>2(fc+fm

x2 = ammod(s, fc,fs);

subpl ot (412); plot(t, x2);

title(" Anplitude nodul ated signal with amod()');
x|l abel (" Tinme'); ylabel (" x2(t)");

Woll.4) Apodi anorfwsh twn dx1 kai dx2
dx1 abs(x1);
dx2 andenod(x2, fc,fs);

Woll.5) Lowpass filtro

Fs=400; %°repei na isxyei Fs>2(fc+fm

or der =10;

cutoff=5; %iltrarism syxtotitwn panw apo ta 5Hz
fr=cutoff/(Fs/2);

[ C D] =butter(order, 0.025);

de=filter(C, D, dx1);

%Woll.6) Ektypwseis apodi anor f wrenwn shmat wn
subpl ot (413); plot(t,dc);

title(' Denodul ated signal');

subpl ot (414); plot(t,dx2);

title(' Denodul ated signal w th andenod()');

Wolll.1l) FMdianorfwsh kai apodi anorfwsh

dev = 20; % Frequency devi ati on sto nodul ated si gnal
Fs=2.2*(fc+fmtdev); %5 a FM prepei na einai Fs>2(fc+f mrdev)
y = fmod(s, fc, Fs, dev); % Mdul ate

z = frdenod(y, fc, Fs, dev); % Denodul ate

Wolll.2) Ektypwseis

figure;

subpl ot (311); plot(t,s); title(' Baseband signal');

subpl ot (312); plot(t,y); title(' Frequency nodul ated si gnal

with frmod()"

subpl ot (313); plot(t,z); title(' Denodul ated signal wth fndenod()"');



