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Problem 5 (20 points)

Susan designed two DT filters using the CT prototype filter with the frequency response shown in Figure 5.1.
She designed Filter A using the impulse invariance method. She designed Filter B using the bilinear
transformation method. Susan used the design parameter Ty = 2 for both of these methods. Note that
the frequency response of the CT prototype filter is between 0.9 and 1.0 in the passband and 0 and 0.1 in
the stopband. These tolerances are indicated by the dashed lines in Figure 5.1.

Frequency response of CT prototype filter
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Figure 5.1: Frequency response of the CT prototype filter used in Problem 5.

Unfortunately, after Susan completed the designs, her computer crashed. She had saved the two sets of
filter coefficients onto a disk, but they got mixed in with the coefficients for two other filters. Thus she has
4 filters (numbered 1 through 4). Susan plotted the frequency response magnitudes for these 4 filters using.
freqz. These frequency responses are shown in Figure 5.2. Can you help Susan decide which two filters
correspond to her impulse invariance design (Filter A) and her bilinear transformation design (Filter B)?

For each of the 4 filters, indicate whether it corresponds to the impulse invariance design (T4 = 2) or the
bilinear transformation design or neither. Justify your answers!

~

Summarize your results on page 12.
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Figure 5.2: Frequency response magnitudes for filters 1-4 in Problem 5. The dashed lines indicate the 0.9

to 1.0 tolerance for the passband and the 0 to 0.1 tolerance for the stopband.
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Filter 1: (impulse invariance desig‘@ bilinear transformation design? neither?
Justification:
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Justification:
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