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The MATLAB code used to create the windowed continuous-time impulse response is
shown below.

f0 = 8000;
t0 = 1/£0;
f1 = 1500;
N = 67;

t = (~N*t0/2):0.00001:(N*t0/2); % Continuous time approx.
xt = 2+«fl*sinc(2xf1*t);
wt = 0.5 + 0.5*%cos((2%pi)/ (N*t0)*t);

ft = xt .* wt;

% Plot Results
endpt = N*t0/2;

subplot(221)

plot(t,xt)

hold on

plot ([~endpt endpt], [0 0],’k?)

title(’Ideal Analog Impulse Response x(t)’)

subplot (222)

plot(t,wt,’g’)

hold on '

plot([-endpt endpt], [0 0],’k’)
title(’Finite Support Window w(t)?)

subplot (223)

plot([-endpt endptl, [0 0],’k’)

hold on .

tmp = plot(t,xt,’b’,t,wt,’g’,t,ft,’r’);
legend (tmp, ’x(t)’,’w(t)’,’£(t)’)
title(P£(t) = x(t) \times w(t)?’)

subplot (224)

plot([-endpt endptl],[0 0],°k’)

hold on

plot(t,ft,’r’)

title(’Finite Duration Windowed Impulse Response f(t)’)
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The MATLAB code used to calculate the causal impulse response h[n] is shown below.
The coefficients are stored in the workspace variable h. The resulting filter is analyzed
using the homebrew MATLAB function plotZTP_FIR.m.

0 = 8000;
t0 = 1/£0;
f1 = 1500;
N = 67;

n = 0:N; % DT index

delay = N/2%t0;

xd = 2*fl*xsinc(2*f1*(n*t0 - delay));

wd = 0.5 + 0.5%cos((2*pi)/(N*t0)*(n*t0 - delay));

h=1t0 * (xd .* wd);

stem(n,h)

axis ([0 67 -0.08 0.36])

title(’Discrete-Time FIR Filter Impulse Response h{n]’)

figure
plotZTP_FIR(h,f0)

Discrete-Time FIR Filter Impulse Response h[n]
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