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2,29 For the continuous-time signals x(¢) and v(¢) shown in Figure P2.29, compute the convo-
lution x(¢) *v(¢) for all t = 0, and plot your resulting signal.
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% Chapter 2 problem 2.29%a (p2 29a.m)

Plot the convolution of
x(t) = u(t)-u(t-3) with v (t)
The analytic result is

x(t)*v(t) = 2t for 0 < t < 1 s

Xx(t)*v(t) = 2 for 1 < t < 3 s

x(t)*v(t) 8 - 2t for 3 < t < 4 s

x(t)*v(t) 0 for all other t
clear; clc; close all;
% Calculate the analytic results
t0 = -1:0.1:0; t1 = 0:0.1:1; t2 = 1:0.1:3; t3 = 3:0.1:4; t4 = 4:0.1:5;
y0 = 0*t0; yl = 2*tl; y2 = 2+0*t2; y3 = 8-2*t3; y4 = 0*t4;
t = [t0 t1 t2 t3 t4]; v = [y0 yl y2 y3 y4]; % splice together
plot(t,y,'r-"), axis([-1 5 0 2.51),
ylabel ('{\ity} ({\itt})"', 'fontsize', 16, 'fontname', ' 'times"')
xlabel ('{\itt} (s)','fontsize',1l6, 'fontname', 'times")

2u(t)-2u(t-1).

d° od° d° d° d° oo oe°

title({'Problem 2.29%a, {\ity} ({\itt}) = {\itx} ({\itt})*{\itv} ({\itt})"
'x(t) = u(t)-u(t-3) and v(t) = 2u(t)-2u(t-1)"},...
'fontsize', 18, 'fontname', 'times"')
text (-0.9,0.12, "{\ity} ({\itt}) = 0', 'fontsize',14, 'fontname', 'times')
text (- O 42,1.1, "{\ity} ({\itt}) = 2{\itt}', 'fontsize',14, 'fontname', 'times")
text (1 2 12, "{\ity} ({\itt}) = 2', "fontsize',14, 'fontname', 'times"')
text (3 2, "{\ity} ({\itt}) = 8-2{\itt}','fontsize', 14, 'fontname', 'times')

text(4.1,0.12,'{\ity}({\itt}) = 0','fontsize',14, 'fontname', 'times")
set (findobj ('type', 'line'), 'linewidth',2, 'markersize',12)
set (findobj ('type', 'axes'), 'linewidth',2, 'fontsize', 14, 'fontname', 'times"')
Problem 2.29a, y()= x()* v(1)
x(t) = u(t)-u(t-3) and v(t) = 2u(t)-2u(t-1)
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2.29 For the continuous-time signals x(¢) and v(¢) shown in Figure P2.29, compute the convo-
lution x(¢) *v(¢) for all t = 0, and plot your resulting signal.
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FIGURE P2.29 (e)
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% Chapter 2 problem 2.29e (p2_29e.m)
% Plot the convolution of
% x(t) = 2[u(t+1)-u(t-3)] with v(t) = 4e”(-2t)u(t-1).
% The analytic result is
% x(t) * v(t) = 4en(-2)[1-en(-2t)] for @ < t < 4 s
% x(t) * v(t) = 4en(-2t)[e”6-en-2] for t > 4 s
% x(t) * v(t) = @ for all other t
clear;clc;close all;
% Calculate the analytic results
t0 = -3.5:0.05:0; tl = 0:0.05:4; t2 = 4:0.05:9;
yo = 0*to;
yl = 4*exp(-2)*(1-exp(-2*tl1));
y2 = 4*exp(-2*t2)*(exp(6)-exp(-2));
t = [te t1 t2]; y = [ye yl y2];
%
plot(t,y, 'r-'), axis([-3.5 9 0 0.6]),
ylabel('{\ity}({\itt})", 'fontsize',16, 'fontname"', 'times")
xlabel('{\itt} (s)', 'fontsize',16, 'fontname', 'times")
title({'Problem 2.29e y(t) = x(t)*v(t)';...
"x(t) = 2[u(t+1)-u(t-3)] and v(t) = 4e~{-2t}u(t-1)'},...
"fontsize',18, 'fontname', 'times")
text(-3,0.45,'y(t) = 4der{-2}[1-er{-2t}]", 'fontsize',14, 'fontname’', 'times")
text(4.5,0.45,'y(t) = 4er{-2t}[er{6}-e~{-2}]", 'fontsize',14, 'fontname’, "times")
set(findobj('type', 'line'), 'linewidth',2, 'markersize",12)
set(findobj('type', 'axes'), 'linewidth',2, 'fontsize', 14, 'fontname', "'times")

Problem 2.29e¢ y(t) = x(t)*v(t)

x(t) = 2[u(t+1)-u(t-3)] and v(t) = de 1)
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