EE422G Homework #11 (10 points)
Due April 3, 2007
1. (2 points) A discrete-time system for processing contisttime signals is shown
below. Sketch the magnitude of the frequency response efjuivalent continuous-
time system. Notice that the frequency response ofisiceetie-time filterH (e'?") is

written in terms of the normalized frequency ®¥/(2m).
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2. (2 points) A discrete-time system is defined by
y(nT) =x(nT) —a,y(nT —T) —a,y(nT - 2T)
Determine aand a such that the frequency responsexad is 1.0 and the frequency
response ai=0.5u is 0.1, wherewsis the sampling frequency.

3. (1 points) Show that the following filter has larephase:
H (Z) - aO(ZO + Z—ZN) + al(z—l + Z—2N+l) + .+ aN_l(Z_N+l + Z—N—l) + aN Z—N

4. (5 points) Digital Audio Effect: In this exercisege will use MATLAB to produce
echo effect using both FIR and IIR filters. Dowrdahe audio file §i ngi ng. wav”
from the course homework website. The samplingueegy of this recording is
44.1 kHz. To create a single echo, we can use dilléRdescribed below:
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a. Implement the above FIR filter, choosing an R stz it corresponds to a delay
of 0.3 second and select arsuch that the dynamic range of the output stays

within -1 and 1.
b. We can also create echo effect using the IIR filedow:
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Implement this filter using the same R as in padnd select am such that filter
is stable and the output dynamic range stays withiand 1. Explain the
perceptual difference between the two filters.
For both part a) and b), turn in your MATLAB codewell as the magnitude and
phase response of the filters.
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