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Problem 5.29c- part a (no aliasing)
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% Problem 5.29c (p5_29c.m) 
% Plot x(t) & y(t) for parts a) & b) 
close all; clear; clc;  
t = -20 : 0.1 : 20; z = 0*t; 
x = sinc(t/2/pi).^2; ya = sinc(t/2/pi).^2; % input & output part a) 
yb = 2*sinc(t/pi);   % output part b) 
plot(t,ya,'b-',t,x,'r--',t,z,'k'),axis([-20 20 0 1.1]), 
xlabel('{\itt} (s)','fontsize',16,'fontname','times'), 
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ylabel(['{\itx}({\itt}) and {\ity_a}({\itt})'],'fontsize',16,... 
    'fontname','times'), 
title('Problem 5.29c- part a (no aliasing)',... 
    'fontsize',18,'fontname','times');  
legend('{\ity_a}({\itt}) = sinc^2({\itt}/2\pi)',... 
    ' {\itx}({\itt}) = sinc^2({\itt}/2\pi)'), 
figure,plot(t,yb,'b-',t,x,'r--',t,z,'k'),axis([-20 20 -0.5 2.1]), 
title('Problem 5.29c- part b (aliasing)',... 
    'fontsize',18,'fontname','times');  
ylabel(['{\itx}({\itt}) and {\ity_b}({\itt})'],'fontsize',16,... 
    'fontname','times'), 
xlabel('{\itt} (s)','fontsize',16,'fontname','times'), 
legend('{\ity_b}({\itt}) = 2sinc({\itt}/\pi)',... 
    ' {\itx}({\itt}) = sinc^2({\itt}/2\pi)'), 
set(findobj('type','line'),'linewidth',1.5) 
set(findobj('type','axes'),'linewidth',2,'fontname','times','fontsize',12) 
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d) cont. 
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% Problem 5.29d (p5_29d.m) 
% Plot x(t) & y(t), using interpolation formula for part a) 
close all; clear; clc;  
t = -20:0.1:20; z=0*t; 
x = sinc(t/2/pi).^2;    % input 
y = zeros(1,length(t)); % output 
for n=-5:5, 
    y = y + sinc(n/2)^2 * sinc((t-n*pi)/pi); 
end 
plot(t,y,'b-',t,x,'r--',t,z,'k'), axis([-20 20 0 1.2]), 
ylabel(['{\itx}({\itt})  and  {\ity}({\itt})'],... 
    'fontsize',16,'fontname','times'), 
title('Problem 5.29 d','fontsize',18,'fontname','times'); 
xlabel('{\itt} (s)','fontsize',16,'fontname','times'), 
legend(' Interpolated {\ity}({\itt}), -5 \leq {\itn} \leq 5',... 
    ' {\itx}({\itt}) = sinc^2({\itt}/2\pi)'), 
set(findobj('type','line'),'linewidth',1.5) 
set(findobj('type','axes'),'linewidth',2,... 
    'fontname','times','fontsize',12) 


