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3. The MATLAB code used to generate the plotsis given below.

%)
Xx =[.25 .25 .25 .25 zeros(1,20)];
X = dft(x);

Onega = 0:pi/100: pi *2
Xa = .5*exp(-j*3*0Oregal 2).*(cos(3*Orega/ 2) +cos(Orega/ 2));

N = l engt h(x);
k = 0:N1;
figure(l)

subpl ot (211), pl ot (Orega, abs(Xa), 2*k*pi /' N, abs(X),  0’)
x| abel (" \ Orega’)
yl abel (" part a)’)

%

X =[1 -2 1 zeros(1,20)];

X = dft(x);

Xa = 2*exp(-j*Omega).*(cos(Onega)-1);

N = lengt h(x);
k = 0:N-1;

subpl ot (212), pl ot (Orega, abs(Xa), 2*k*pi / N, abs(X),’ 0o’ )
xl abel (" \ Orega’)

yl abel (" part b))

%)

n = 0:5;

X = 2*(.75)."n;

X = dft(x);

Xa = 2./(1-.75*exp(-j *Orega));
N = l ength(x);

k = 0:N1;

figure(2)

subpl ot (311), pl ot (Orega, abs(Xa), 2*k*pi / N, abs(X), ' 0o")
x|l abel (" \ Onega’)
title(’ part c)’)
ylabel ("n = 0:5")

n = 0:10;

X = 2*(.75)."n;
X = dft(x);

N = l engt h(x);
k = 0:N-1;

subpl ot (312), pl ot (Orega, abs(Xa), 2*k*pi /' N, abs(X),’ 0’)
x|l abel (" \ Onega’)
ylabel (" n = 0:10")

n = 0:15;

X = 2*(.75)."n;
X = dft(x);

N = l engt h(x);
k = 0:N-1;

subpl ot (313), pl ot (Orega, abs(Xa), 2*k*pi / N, abs(X), ' 0o")
x|l abel (" \ Onega’)
ylabel (" n = 0:15")



The DFT (circles) and DTFT (solid line) for parts @) and b) , exact match since x[n] is finite duration.
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The DFT (circles) and the DTFT (solid line) for part c). Thisis an infinite duration signal that goesto
zero. Asmore points are taken in the sequence (N gets bigger), the more accurate the DFT for
approximating the DTFT.
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6. The DFT isadiscretized version of the DTFT at the points Q :% for k =0,..,N-1. Inthiscase,
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7. The plot gets more accurate as T gets smaller. The resolution gets smaller as NT gets bigger. Note
that in asignal that is not time-limited but decays, sample for long enough time so that the truncated part
of x(t) isnegligible.

% actual X(w)
w = 0:.1:20;
Xa = 4./ (j *w+l);

T =1, N=10;

t = 0:T: T*(N1);

X = 4*exp(-t);

[Xi,wi] = contfft(x,T);
T =1, N= 20;

t = 0:T: T*(N1);

X = 4*exp(-t);

[Xii,wii] = contfft(x,T);
T =0.5 N= 20;

t = 0T T*(N1);

X = 4*exp(-t);
[Xiii,wiii] = contfft(x,T);
T =0.1; N = 100;

t = 0T T*(N1);

X = 4*exp(-t);

[Xiv,wiv] = contfft(x,T);

subpl ot (221), pl ot (w, abs(Xa),w ,abs(Xi ),  0")
title(’ T=1, N=10")

subpl ot (222), pl ot (w, abs(Xa),w i,abs(Xii), 0")
title(’ T=1, N=20")

subpl ot (223), pl ot (w, abs(Xa),wiii,abs(Xiii), o")
title(’ T=0.5, N=20")

subpl ot (224), pl ot (w, abs(Xa),w v, abs(Xiv),’'0")
axi s([0 20 0 5])

title(’ T=0.1, N=100")
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