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Matlab code 
% Problem 1.2c (p1_02c.m) 
%  EE 313 Signals and Systems, Dr. Thomas Montoya 
%  Generate plots of x(t)= e^(-t)*cos(pi*t/4) 0 <= t <= 10 s 
%  for time steps of Dt= 0.1, 1, 2, & 3 sec 
% 
clear; clc; close all 
t1 = 0:0.1:10; t2 = 0:1:10; t3 = 0:2:10; t4 = 0:3:10; 
x1 = exp(-t1).*cos(pi*t1/4); x2 = exp(-t2).*cos(pi*t2/4);  
x3 = exp(-t3).*cos(pi*t3/4); x4 = exp(-t4).*cos(pi*t4/4);  
% Dt = 0.1 sec plot 
plot(t1,x1,'r-',[0 10],[0 0],'k-'), axis([0 10 -0.1 1]); 
ylabel('{\itx }({\itt})','fontsize',16,'fontname','times') 
xlabel('{\itt} (sec)','fontsize',16,'fontname','times') 
title('Problem 1.2c, {\ityour name}','fontsize',16,'fontname','times') 
legend([' {\itx}({\itt}) = {\ite}^{-{\itt}}cos(\pi{\itt}/4)',... 
    '  w/ \Delta{\itt} = 0.1 s   (\Delta{\itt}_{max} = 0.618 s)']) 
set(findobj('type','axes'),'fontname','times','fontsize',14) 
% Dt = 1 sec plot 
figure,plot(t2,x2,'r-',[0 10],[0 0],'k-'), axis([0 10 -0.1 1]); 
ylabel('{\itx }({\itt})','fontsize',16,'fontname','times') 
xlabel('{\itt} (sec)','fontsize',16,'fontname','times') 
title('Problem 1.2c, {\ityour name}','fontsize',16,'fontname','times') 
legend([' {\itx}({\itt}) = {\ite}^{-{\itt}}cos(\pi{\itt}/4)',... 
    '  w/ \Delta{\itt} = 1 s   (\Delta{\itt}_{max} = 0.618 s)']) 
% Dt = 2 sec plot 
figure,plot(t3,x3,'r-',[0 10],[0 0],'k-'), axis([0 10 -0.1 1]); 
ylabel('{\itx }({\itt})','fontsize',16,'fontname','times') 
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xlabel('{\itt} (sec)','fontsize',16,'fontname','times') 
title('Problem 1.2c, {\ityour name}','fontsize',16,'fontname','times') 
legend([' {\itx}({\itt}) = {\ite}^{-{\itt}}cos(\pi{\itt}/4)',... 
    '  w/ \Delta{\itt} = 2 s   (\Delta{\itt}_{max} = 0.618 s)']) 
% Dt = 3 sec plot 
figure,plot(t4,x4,'r-',[0 10],[0 0],'k-'), axis([0 10 -0.1 1]); 
ylabel('{\itx }({\itt})','fontsize',16,'fontname','times') 
xlabel('{\itt} (sec)','fontsize',16,'fontname','times') 
title('Problem 1.2c, {\ityour name}','fontsize',16,'fontname','times') 
legend([' {\itx}({\itt}) = {\ite}^{-{\itt}}cos(\pi{\itt}/4)',... 
    '  w/ \Delta{\itt} = 3 s   (\Delta{\itt}_{max} = 0.618 s)']) 
set(findobj('type','line'),'linewidth',1.5) 
set(findobj('type','axes'),'linewidth',2,'fontsize',12,'fontname','times') 
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 The plot using ∆t = 0.1 s < ∆tmax = 0.618 s looks like an exponentially decaying 
sinusoid.  The other plots, w/ ∆t > ∆tmax, showed aliasing distortion to varying degrees. 


