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% chap2_series_RL_convolution_response.m 
% CT Convolution Example 
% Plot the result of the CT convolution 
% y(t) = x(t) * h(t)  where 
%    x(t) = 5p2(t-2)  and 
%    v(t) = e^(-t/tau)u(t) where tau = R/L 
% 
clear; clc; close all; 
R = 1; L = 1; tau = R/L; 
t0 = -2:0.025:1; t1 = 1:0.025:3; t2 = 3:0.025:8; 
x0 = 0*t0; x1 = 5*ones(1,length(t1)); x2 = 0*t2; 
y0 = 0*t0; y1 = 5*(1-exp(-t1+1)); y2 = 5*exp(-t2)*(exp(3)-exp(1)); 
t = [t0 t1 t2]; x = [x0 x1 x2]; y = [y0 y1 y2]; 
for i=1:length(t), 
    if(t(i)<0), 
        h(i) = 0; 
    else 
        h(i) = R/L*exp(-t(i)/(L/R)); 
    end 
end 
plot(t,x,'r-'), axis([-2 8 0 6]), 
ylabel('{\itx}({\itt})','fontsize',14,'fontname','times'), 
xlabel('{\itt} (s)','fontsize',14,'fontname','times'), 
title({'Series RL Circuit Convolution Example',... 
    'Input Signal {\itx}({\itt}) = 5{\itp}_2({\itt}-2)'},... 
    'fontsize',16,'fontname','times'), 
figure, plot(t,h,'r-'), axis([-2 8 0 1.1]), 
ylabel('{\ith}({\itt})','fontsize',14,'fontname','times'), 
xlabel('{\itt} (s)','fontsize',14,'fontname','times'), 
title({'Series RL Circuit Convolution Example',... 
    'Impulse Response {\ith}({\itt}) = e^{-{\itt} }{\itu}({\itt})'},... 
    'fontsize',16,'fontname','times'), 
figure,plot(t,y,'r-'), axis([-2 8 0 5]), 
ylabel('{\ity}({\itt})','fontsize',14,'fontname','times'), 
xlabel('{\itt} (s)','fontsize',14,'fontname','times'), 
title({'Series RL Circuit Convolution Example',... 
    'Output Signal {\ity}({\itt}) = {\itx}({\itt}) * 
{\ith}({\itt})'},... 
    'fontsize',16,'fontname','times'), 
text(-0.4,3,'5 [1-e^{-({\itt}-1)}]','fontsize',14,'fontname','times') 
text(3.7,3,'5 e^{-{\itt} }[e^3 - 
e^1]','fontsize',14,'fontname','times') 
set(findobj('type','line'),'linewidth',2,'markersize',18) 
set(findobj('type','axes'),'linewidth',2,'fontname','times') 
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