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% Digital Communication Theory

%

% Computing the union bound for M-ary FSK
% as a function of frequency deviation.

%

% Author: M. Fitz

% Last Revision: 3/9/04

%

numpts=1801;

numptsr=1251;
timetx=linspace(@,l,numpts);
timerx=linspace(@,1.25, numptsr);
%

% a) Computing E_b

%

%

% Optimum f_d
%

f_d=0.429;
%f_d=8.25;

%

% Transmitted signals

%

%X 21, =exp(-j*2*pi*3*f_d*timetx];
x_z(2,: Imexp(-J*2*pi*f_d*timetx);
x_z(3,)=exp(j*2*pi*f_d*timetx);
x_z(4, :)=exp(J*2*pi*3*f_d*timetx);
%

% Channel stuff

%

alpha_11=0.3*exp(j*2*pi1/3);
alpha_12=0.7*exp(j*pi/3);
alpha_@l=sqrt{l-absCalpha_11)423;
alpha_@2=sqrt{l-abs(alpha_12)42});
%

% Computing the received signal : Frequency Flat

%

r_@=zeros(4,1251);

for 1ii=1:4
r_@Cii,l:numpts)=x_z(ii,:);

end

E_tilde_@=diag(real(r_@*r_a8' /numpts))
E_b@=sum{E_tilde_a)/8
%

% Computing the received signal : Channel 1
%

r_l=zeros(4,1251);
for ii=1:4
r_1(ii,l:numpts)=alpha_@1*x_z(i1i,:};
r_1{ii,251:25@+numptsy=r_1({11,251:25@+numpts)+alpha_11*x_z(ii,:);
end
E_tilde_l=diag(real(r_1*r_1'/numpts))
E_bl=sum{E_tilde_1)/8

%

% Computing the received signal : Channel 2

%

r_2=zeros(4,1251);

for 1i=1:4
r_2Cii,l:numpts)=alpha_@2*¥x_z(ii,:);
r_2(ii,251:250+numpts=r_2(ii,251:25@+numpts)+alpha_12%x_z(ii,:);

end

E_tilde_2=diag(real(r_2*r_2'/numpts))
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E_bZ=sum(E_tilde_2)/8
%
% b) Computing Euclidean distance

o

%
% Computing the Euclidean distance : Frequency flat
*
.F

or jj=1:4
for ii=1:4
delta=r_@Cii,:)-r_@(jj,:);
Delta_E_@(i1,jj)=sum{abs({delta).*2)/E_bl/numpts;
end
end
Delta_E_B@
E
% Computing the Euclidean distance : Channel 1
%

for jj=1:4
for ii=1:4
delta=r_1(ii,:2-r_1(33,:D;
Delta_E_1{i1,j]j)=sum{abs(delta).*2)/E_bl/numpts;
end
end
Delta_E_1
%

% Computing the Euclidean distance : Channel 2
%

for jj=1:4

for 1i=1:4

delta=r_2{i1,:)-r_2(37,:);
5 Delta_E_2(ii,jjd)=sum(abs(delta).A2)/E_bl/numpts;

en
end
Delta_E_2Z
%
% Plotting the performance
%

figure(l)
snr_db=(8:18);
snr=1@.A{snr_db/1@Y;
P_WUB=zeros(3,11);
for jj=1:4
for 1i=1:4
if(ii==jj)
else
P_WUB(L,:)=P_WUB(L,:)+@.125%erfc{sgqrt(snr*Delta_E_B(ii,ji) 4));
P_WUB(Z,:3=P_WUB(Z,:)+@.125*erfc{sqrt({snr*Delta_E_1(ii,jj)/4));
g P_WUB(3,:)=P_WUB(3,:)+0.125%erfe(sqrt(snr*Delta_E_2C(ii,J3)7/4));
en
end
end
semilogy(snr_db,P_WUB(1,:),snr_db,P_WUB(Z,:), 'r-0",snr_db,P_WUB(3,:), 'ks-")
xlabel("E_b/N_8, dB')
ylabel("P_{WUB}(E}"D
legend('Frequency Flat','Channel 1','Channel 2')



