ECE 401 Signal and Image Analysis
Homework 4
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Assigned: Monday, 10/12/2020; Due: Monday, 10/19/2020
Reading: DSP First Sections 9.1-9.6, 10.1-10.3

Problem 4.1

Consider the difference equation:

y[n] = z[n] — %x[n - 1]+ ix[n — 2]

Find the frequencies, w = /21 and w = /z9, of the two zeros.

Solution: The transfer function is

1 1
H(z) :1—52714—12 2
which has zeros at
L V3
z=- —.
1777y
The frequencies of these two zeros are
7w radians
w==+—-
3 sample

Problem 4.2

A particular filter has the impulse response

05 n=0

075 n=1
hin]=4¢03 n=2

01 n=3

0 otherwise

What is the transfer function, H(z)?

Solution:
H(z) =05+0.752"" +0.3272 +0.1z73

Problem 4.3



Homework 4

A particular filter has the difference equation
y[n] = zn] — 1.2e73™/5z[n — 1] + 0.8¢72™/5y[n — 1]

Express the frequency response of this filter as

for some zero z; and pole p;.

Solution: ' .
el¥ — 1.2e7°7
Hw) = oo gamrs
Problem 4.4
Remember that 1
G(2) = T—gg,=1 9l = (0.8)"u[n]

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

1-0.3271 1 1
- G 03271

H(z) = v
(2= 08T~ T 081 1-08z-1

Solution: The time-shift property is
2™ G(z) > g[n — no),

G(2) = 0.3271G(2) « g[n] — 0.3g[n — 1],

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



