Homework 8 solution

3.36. We will first evaluate the frequency response of the system. Consider an mput z{n| of the
form ™. From the discussion in Section 3.9 we know that the response to this input will
be y[n] = H(e’¥)e*™. Therefore, substituing these in the given difference equation, we get

H()e ~ 2emMemm H(e) = .
Therefore,
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From eq. (3.131), we know that
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when the input is z|n]. z|n] has the Fourier series coefficients ax and fundamental frequency
2x/N. Therefore, the Fourier series coefficients of y[n] are ax H (e1?7kINY,
(a) Here, N = 4 and the nonzero FS coefficients of z[n| are a3 = ¢ = 1/2;. Therefore,
the nonzero FS coefficients of y[n] are
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by = a, H(e¥™/4) = boy=a_ H(e ¥ /) =

$ 1. () Let z(t) = e=¥=y(t = 1). Then the Fourier transform X (jw) of z(t) is:
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1X (5w} is as shown in Figure 84.1.
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Figure S4.1
4.2. (a) Let zy(¢) = 6(t + 1) + 8(t — 1). Then the Fourier transform Xy (jw) of =(t) is:
X 1 (jw) = [B(t+ 1) + 8(¢ = 1)Je =44t
= e":"”+ e = 2cosw

| X, (jw)| is as sketched in Figure S4.2.
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4.3. (a) The signal zy(f) = sin(2x¢ + #/4) is periodic with a fundamental period of 7" = 1.
This translates to a fundamental frequency of wy = 2x. The nonzero Fourier series
coefficients of this signal may be found by writing it in the form
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Therefore, the nonzero Fourier series coefficients of z(t) are
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From Section 4.2, we know that for periodic signals, the Fourier transform consists of
a train of impulses occurring at kwyg. Purthermore, the area under cach impulse is 27
times the Fourier series coefficient ag. Therefore, for z,(t), the corresponding Fourier
transform X, (jw) is given by

Xi(iw) = 2%a8(w —wy) + 2ra_16(w + wy)
(x/3)™ 46w = 27) — (x/5)e 7" 5(w + 2)

4.4. (2) The inverse Fourier transform is

(1) (1/2:)/_“ [276{w) + wd(w ~ 47) + 7w + x|’ dw

(1/27)2n?™ + xed 4™ + wei47|
14 (1/2)e7* + (1/2)e™2*™ = 1 + cos(4xt)

4.19. We know that Y (jw)
w
Hjw) = ——.
Since it is given that y(t) = ¢ ¥u(t) — e *u(t), we can compute Y{jw) to be
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Y(jw) =



Since. H(3w) = 1/(3 + jw), we bave

X(jw) = ;8‘:; = 1/(4 + jw)

Taking the inverse Fourier transform of X{(jw), we have

z(t) = e %u(t).

4.22)
(d) #(t) = L sint + 2 cas(2m)

4.26. (a) (i) We have

Y(jw)
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Taking the inverse Fourier transform we obtain

u(t) = %c"‘u[t] - %:""uu] + %t:"“u[ﬂ

4.28(b) (i)
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