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Problem 6.1

Consider the difference equation:

yln] = z[n] — %x[n —1]+ ioj[n —2]

Find the frequencies, w = /z; and w = /z9, of the two zeros.

Solution: The transfer function is
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H —1-= —1 -2
(2) 5% + 1°
which has zeros at
L V3
z=- —.
1777y
The frequencies of these two zeros are
7 radians
w==+—
3 sample

Problem 6.2

A particular filter has the difference equation
yln] = z[n] — 1.2¢73Px[n — 1] + 0.8672™/Oy[n — 1]

Express the frequency response of this filter as

-2
for some zero z; and pole p;.
Solution: o _ 1 9ein/5
HWw) = g sz
Problem 6.3



Homework 6

Remember that 1

T 108271
Use the linearity and time-shift properties of the Z-transform to find h[n|, where

G(2) < g[n] = (0.8)"uln]
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Solution: The time-shift property is

27" G(2) & g[n — nol,

SO

G(2) —0.327'G(2) + g[n] — 0.3g[n — 1],
therefore

h[n] = (0.8)"u[n] — 0.3(0.8)" tu[n — 1]
Problem 6.4

What is h[n] if
1
H(z) = : :
(2) (1 — ed01m,=1)(1 — e—30-1m 1)

Solution: Using PFE, we get

H(z) G Ci

1 — ei0dmy—1 ' ] _ g—50.lm,—1

Solving for Cy, we can find that Cy = p1/(p1 — p}) = /%17 /(24 sin(0.17)), so

j0.17(n+1) —j0.17(n+1) : 1 1
hn] = (e e )un _ sin(0.17(n + ))u[n]

2jsin(0.17)  2jsin(0.17) sin(0.17)



