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Assignment 1.

a) x(t) = (3 — 2sin(27125t)) sin(2725¢)
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= 3 cos(2m25t — 5) + cos(27150t) — cos(2w100¢).

Hence,A1 = 3,(4}1 = 271'25,¢1 = —%, A2 = 1,CU2 = 271'150,¢2 = 0 and
A3 = —1,0)3 = 27T]_00,¢3 = 0.

b) Follows trivially from a).

c) The signal is periodic with periofl = 1/25 s.
d) fs > 2fmax = 300 Hz.

e) Sincef; > 2 f.x We conclude thag(t) = x(t).
f) Seec).

g) Letz(t) = 3cos(2725t—7F), x5(t) = cos(27150t) andx;(t) = cos(27100t).
Since f; = 80 Hz we havey, (t) = x;(t). Moreover, we have
15 1
Ton] = cos(27r§n) = cos(—27r§n) = cos(27r§n),

so thatys(t) = cos(2w10t). Also,
10
x3[n] = cos(27r§n) = cos(27r§n),
so thaty;(t) = cos(2720t). Hence,

y(t) = 3 cos(2m25t — 5) + cos(2m10t) — cos(2m20¢).



h) The signal is periodic with periofl = 1/5 s.



Assignment 2:
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a) H(Z) — elgn,—m — (Z_lejz) _ z (& '47r

n=0 n=0 L= Z_lejz

Let L = 4.
b) The system is FIR since the impulse response is of finitgtte(. = 4).
We have
H(z) = 1 — z 4™ 14274 B A4+

— T — T — T .
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We have 4 zeros af, = ¢/(2¥+%) k= 0,...,3, one pole at = e/7 which
cancels out against zerg, and 3 poles at = 0.
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C) H (M%) =
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d) The magnitude response is given by
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Eavmg zero-crossings at= —=r, —7 and=F. The phase response is given
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where we have to add a phase jumprafadians after each zero-crossing,
see figure below.
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e) Considet:;[n]. Since|H (¢/% )| = 0 and|H (1) = sin~' (%), we conclude
thaty,[n] = 2sin™'(Z). In order to determine the outpt[n] we see that
|H(e’%)| = 4 and ZH(e?%) = 0 so thatys[n] = 4e/(i"~%). Moreover,
since|H (e7%)| = 0, we haveys[n] = 0.

f) Since the system is linear and time-invariant we readiiam

y[n] = yi[n] + 2ya[n] — ys[n].



Assignment 3:

a) The system is IIR since it has a non-zero pole. It is stahleegshe pole is
located within the unit cirlce.

b) The system function is given by
,ceR.

The system function is unique up to a constant.
) z[n| = d[n]:

0 n <0
y[n] = hln] = ¢ c n=0

c(l— %) (%)n n > 0.

d) Since the system is linear and time-invariant we have

y[n] = h[n] — 3h[n — 2].

e) Theinputs[n] = ¢/ i"u[n] is of the standard form™u[n] & ——. Setting
a = €', we find

1
X(2)=———5.
(2) 1 —elazl
The outputy’(z) of the system is given by
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We use patrtial fraction expansion to find the coefficehtnd B in
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Using the inverseZ-transform of each term we find

y[n] = A (%)nu[n]/—i-\Bej%\’ju[n]/.
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