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EE 451

Homework #11
Due Novemberb, 2001

1. Problem7.3.

2. Designa discrete-timeButterworth lowpassfilter for a sampledcontinuous-timesystemwith the
following characteristics:

Fs=8kHz Rg=30dB

Thesamplingfrequeng is 48 kHz.

(a) Findthespecification®f thediscrete-timdilter.

(b) Pre-varpthediscrete-timdrequencieso find thespecification®f thecontinuous-timéow-pass
prototype.

(c) Designthecontinuous-timdow-passprototypeButterworth filter.
(d) Usethebilineartransformatiorto transformthe CT low-pasdfilter to aDT low-pasdfilter.

(e) UseMATLAB’szpl ane() functionto plotthepolesandzerosof your DT filter. Explainwhy
this pole-zerodiagramcorrespond$o a low-pasdfilter.

(f) UseMATLAB’sfreqgz() functionto find the frequeng responsef thefilter. Plot this fre-
queng responseandverify thatit meetsthe specifications.

3. Designa filter to meetthe specificationsof Problem2 using MATLAB’s butt or d() andbut -
t er () functions.Showv

4. Designa discrete-timeButterworth bandpasdilter for a sampledcontinuous-timesystemwith the
following characteristics:

Fpl:8kHZ th:12kHZ Rp =0.5dB
Fy=2kHz F,,=16kHz Rg=30dB

Thesamplingfrequeng is 48 kHz.

(a) Findthespecification®f thediscrete-timdilter.

(b) Pre-warp the discrete-timefrequenciedo find the specificationf the continuous-timeband-
passprototype.

(c) Usethe frequeng-transformatn equationsrom Chapter5 to convert the CT bandpasdilter
specificationgo CT low-passspecifications.

(d) Designthe continuous-timdow-passprototypeButterworth filter.

(e) Usethefrequeng-transformatn equationfrom Chapter5 to corvert the CT lowpassfilter to
aCT bandpaséilter.

(f) Usethebilineartransformatiorto transformthe CT bandpaséilter to aDT band-pasélter.
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(g) UseMATLAB’ szpl ane() functionto plotthepolesandzerosof your DT filter. Explainwhy
this pole-zeradiagramcorrespond$o a bandpaséiter.

(h) UseMATLAB'sfreqz() functionto find the frequeng responsef thefilter. Plot this fre-
gueng responseandverify thatit meetsthe specifications.

5. Designa filter to meetthe specificationsof Problem4 usingMATLAB’sbut t ord() andbut -
t er () functions.



