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Homework 7 Solution

EE312 Fall 215

3 10. Since the Fourier series coefiecients repeat every NV, we have
a =05, az=0 ,and gy=ay

Furthermore, since the signal is real and odd, the Fourier series coefficients a; will be purely
imaginary and odd. Therefore, ag = 0 and

G ==G.);, G;=-a.3 ay=-—-a.y

Finally,
6.y ==) G2=-2j, a.3=-3)

3.14. The signal z[n] is periodic with period N = 4. Its Fourier series coeffeients are

3
=1 -53kn
e = zz:(n]e i
n=0
= 7. forallk
From the results presented in Section 3.8, we know that the output y[n| is given by

3
vin] = 3 anH(efr0k)aik(an/0n

=0
- ;H(e”)e” + L H(e(/2)) (2 /2)
+i H(eGx /)32 /2) 4 % H{ed")ea(m)

(S3.14-1)

From tbe given information, we koow that y[n] is

vin) eos(E;-n + E)
= eou(%n + %)
= %g(i-m G %,—:(snm
- %,m-ws) + %gtain-iJ
Comparing this with eg. (S3.14-1), we have
H(e®) = H(&™) =0

and

H(@¥) =228, and  H(eMF) =270

3.16




Therefore, the noo-zero Fourier series coefficients of x3[n| in the range 0 < k < 15 are
=1 ay=-(/0, gy = (5/2)e 20

Using the results derived in Section 3.8, the output y[n] is given by

18
win] = zag}!(e’"*/")c*""'/"’
k=0

0 — (/2) /D218 | (5 19y, =3lx14) 3 (20 N16)(13)n

dn(%n - %)

3.21. Using the Fourier series synthesis eq. (3.38),

z(t) 0, @R 4 a-;c"(""” % 4 age?SETH 4 a-se"“z'rr "
= jetan/en _ je-;gz.mg 4 29N/ . g —iS(2x/BN

-2sin(-:-t) - 4005(%’—'!)

-2«»(3;-: —x/2) + 400.(‘%'-:).

3.28. (a) N=T,
1 e 74%%/7 sin(5xk /7)
7 sin(xk/7)

Ay =

3.29. (a) N =8 Over one period (0 Sn < 7),
z{n] = 48[n — 1} + 48[n - 7} 4 4jé[n — 3] - 43é[n - 5].

(¢) N = 8 Over one period (0 Sn < 7),

zfn] =1+ (—=1)" + 2005(-’%2) +2eos(3’Tn).
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v _ Consider an input z(t) of the
1.33. We will first evaluate the frequency response of the system b :
forem':-“‘. From the discussion in Section 3.9.2 we know that the response to this mnput will

be y(t) = M (jw)er!. Therefore, substituing these in the given differential equation, we get
H(jw)jwe™ + 467" = .

Therefore,

M) = Jw+d

From eq. (3.124), we know that
o
wt)= Y ol (jkwp)e!™

ku—-00
when the input is z(t). z(t) has the Fourier series coefficients o and fundamental frequency

wy. Therefore, the Fourier series coeficients of y(t) are axH (7kwo).
(a) Here, wy = 2r and the nonzero FS coefficients of z(t) are a; = a-
the nonzero FS coefficients of y(t) are

1 = 1/2. Therefore,

1

1 2
— = CGu —52 TN c——
204 + j2m) boy = e H(=i27) = 55

bl =a,H(j2w) =
Software Problem Solution:
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Problem 2.
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