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EE 451

Homework #11

DueNovember5, 2001

1. Problem7.3.

2. Designa discrete-timeButterworth lowpassfilter for a sampledcontinuous-timesystemwith the
following characteristics:
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Thesamplingfrequency is 48 kHz.

(a) Find thespecificationsof thediscrete-timefilter.

(b) Pre-warpthediscrete-timefrequenciesto find thespecificationsof thecontinuous-timelow-pass
prototype.

(c) Designthecontinuous-timelow-passprototypeButterworth filter.

(d) Usethebilineartransformationto transformtheCT low-passfilter to aDT low-passfilter.

(e) UseMATLAB’ szplane() functionto plot thepolesandzerosof yourDT filter. Explainwhy
thispole-zerodiagramcorrespondsto a low-passfilter.

(f) UseMATLAB’ s freqz() function to find the frequency responseof the filter. Plot this fre-
quency response,andverify thatit meetsthespecifications.

3. Designa filter to meetthe specificationsof Problem2 usingMATLAB’ s buttord() andbut-
ter() functions.Show

4. Designa discrete-timeButterworth bandpassfilter for a sampledcontinuous-timesystemwith the
following characteristics:
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Thesamplingfrequency is 48 kHz.

(a) Find thespecificationsof thediscrete-timefilter.

(b) Pre-warp the discrete-timefrequenciesto find the specificationsof the continuous-timeband-
passprototype.

(c) Usethe frequency-transformation equationsfrom Chapter5 to convert the CT bandpassfilter
specificationsto CT low-passspecifications.

(d) Designthecontinuous-timelow-passprototypeButterworth filter.

(e) Usethefrequency-transformation equationsfrom Chapter5 to convert theCT lowpassfilter to
aCT bandpassfilter.

(f) Usethebilineartransformationto transformtheCT bandpassfilter to aDT band-passfilter.
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(g) UseMATLAB’ szplane() functionto plot thepolesandzerosof yourDT filter. Explainwhy
thispole-zerodiagramcorrespondsto abandpassfilter.

(h) UseMATLAB’ s freqz() function to find the frequency responseof the filter. Plot this fre-
quency response,andverify thatit meetsthespecifications.

5. Designa filter to meetthe specificationsof Problem4 usingMATLAB’ s buttord() andbut-
ter() functions.
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