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% Chapter 5 problem 5.8b (chap5_5_08b.m) 
% EE 313 Signals and Systems, your name, mm/dd/yyyy 
% For x(t) = 10|sin(377t)|, plot the approximate output y(t) 
% to input x(t) for an RL circuit with frequency response 
% H(w) = 5/(5+jw) using complex exp. FS for k = -3 to 3. 
clear; clc; close all; 
N = 3; w0 = 754; % Define number of harmonics & fundamental freq (rad/s) 
t = -0.02 : 0.0002 : 0.02; % define time vector 
x = 10*abs(sin(377*t)); 
yN = zeros(1,length(t)); % initialize y(t) vector 
for k1 = 1:1:2*N+1, 
    ktmp = k1-(N+1); wk(k1) = ktmp*w0;  
    H(k1) = 5./(5 + j*wk(k1)*0.13246); % RL circuit response at harmonics 
    cxk(k1) = 20/pi/(1 - 4*ktmp^2); % Calculate x(t) line spectra 
    cyk(k1) = H(k1)*cxk(k1); % Calculate y(t) line spectra 
    yN = yN + cyk(k1).*exp(j*ktmp*w0*t); % complex exp. FS 
end 
yN = real(yN); % get rid of any rounding error imaginary components 
plot(t,x,'b'), axis([-0.02 0.02 0 10]), 
xlabel('{\itt} (sec)','fontsize',16,'fontname','times'), 
ylabel('{\itx}({\itt})','fontsize',16,'fontname','times'), 
title('Input {\itx}({\itt}) = 10 |sin(377{\itt})|',... 
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    'fontsize',16,'fontname','times'), 
figure, plot(t,yN,'b'), axis([-0.02 0.02 0 10]), 
xlabel('{\itt} (sec)','fontsize',16,'fontname','times'), 
ylabel('{\ity}({\itt})','fontsize',16,'fontname','times'), 
title('Complex exponential FS of {\ity}({\itt}) for {\itN} = 3',... 
    'fontsize',16,'fontname','times'), 
set(findobj('type','line'),'linewidth',2,'markersize',20) 
set(findobj('type','axes'),'linewidth',2,'fontsize',12,'fontname','times') 
set(findobj('type','text'),'fontsize',12,'fontname','times') 
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Input x ( t ) = 10 |sin(377 t )|
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