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$$EXERCICIO 11.4.3

TO = 1;
Npontos = 1000;
t = linspace (0,TO0,Npontos) ;

fil = 1/sqrt (TO);
fi2 = sqrt(2/T0) *cos (pi/TO*t) ;
£fi3 = sqrt(2/T0) *cos (2*pi/TO*t) ;

sl = 1*fil+1*fi2+1*£1i3;

82 = -2*fil+0*fi2+1*fi3;
83 = 1/3*fil1+2*fi2-1/2*fi3;
84 = -1/2*%fil-1*fi2+2*fi3;

figure (1) ;

subplot (221) ; plot(t,sl) ;grid;xlabel('t'); ylabel ('s 1(t)"');
title('(1,1,1)"');

subplot (222) ; plot(t,s2) ;grid;xlabel('t'); ylabel('s_2(t)"');
title('(-2,0,1)");

subplot (223) ; plot(t,s3) ;grid;xlabel('t'); ylabel('s 3(t)"');
title('(1/3,2,-1/2)");

subplot (224) ; plot(t,s4) ;grid;xlabel ('t'); ylabel('s 4(t)');
title('{-1/2,-1,2)");
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clear all; close all;

EbNdB = 1inspace(—4,24,1000);
EbN = 10.A(EbNdB/lO);

M= 16;

$16-PAM
PePAM = 2*(M—l)/M*Que(sqrt(6*log2(M)*EbN/(MAZ—l)));
$16-PSK

fun = @(theta,EbN,M,raiz,expo) expo*(l+raiz*cos(theta).*...
exp(EbN*cos(theta).A2*log2(M)).*( -
Que(sqrt(Z*EbN*logZ(M))*cos(theta))));

for indEb = l:length(EbN),
expo = exp(—(EbN(indEb)*logZ(M)));
raiz = sqrt(4*pi*log2(M)*EbN(indEb));
PePSK(indEb) = 1_
integral(@(theta)fun(theta,EbN(indEb),M,raiz,expo), -
pi/M,pi/M)/(Z*pi);
end

PePSKapprox = 2*Qﬁe(sqrt(2*EbN*logZ(M))*(pi/M));

$16-QAM :
PeQaM = 3*Que(sqrt(4/5*EbN));

figure(l);
semilogy(EbNdB, PePaM, 'k',EbNdB, PePSK, LS o EbNdB, PePSKapprox,
', EbNJB, PeQamM, 'g'),

legend('l6—PAM', "16-PSK', '16-psK (Aproximai,o) ', '16-QAM');
grid;

xlabel('Eb/N (dB) ');

ylabel('Pe');

axis([-4 24 le-5 17)
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