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Problem 9.1

Consider the following IIR filter:

y[n] = x[n]− 0.2x[n− 1]− 0.2y[n− 1] (1)

(a)

h[n] = (−0.2)nu[n]− 0.2(0.2)n−1u[n− 1]

(b)

H(z) =
1

1 + 0.2z−1
− 0.2z−1

1 + 0.2z−1

(c)

H(z) =
1− 0.2z−1

1 + 0.2z−1

(d)

|H(ejω)| =
∣∣∣∣1− 0.2e−jω

1 + 0.2e−jω

∣∣∣∣
For example |H(ej0)| = 0.8/1.2, |H(ejπ)| = 1.2/0.8, so it’s kind of a highpass filter.

Problem 9.2

Consider the following IIR filter:

y[n] = x[n] + 0.2x[n− 1] + 0.2y[n− 1] (2)

(a)

h[n] = (0.2)nu[n] + 0.2(0.2)n−1u[n− 1]

(b)

H(z) =
1

1− 0.2z−1
+

0.2z−1

1− 0.2z−1
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(c)

H(z) =
1 + 0.2z−1

1− 0.2z−1

(d)

|H(ejω)| =
∣∣∣∣1 + 0.2e−jω

1− 0.2e−jω

∣∣∣∣
For example |H(ej0)| = 1.2/0.8, |H(ejπ)| = 0.8/1.2, so it’s kind of a lowpass filter.


