
EE 451 Fall 2001

EE 451

Homework #12

DueNovember12,2001

1. DesignanFIR lowpassfilter for asampledcontinuous-timesystemwith thefollowing characteristics:
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Thesamplingfrequency is 48 kHz. Useoneof thestandardwindows (notKaiser).

(a) Find thespecificationsof thediscrete-timefilter.

(b) Whatwindow will youuse?Why?

(c) Find thenumberof coefficientsneeded.

(d) Comparethefilter orderof thisFIR filter to theorderof theIIR filter from Homework 11.

(e) Find thecoefficientsfor thefilter. UseMATLAB’ sstem() functionto plot thecoefficients.

(f) UseMATLAB to find andplot thegainresponseof thefilter. Show that it meetsthespecifica-
tions.

(g) Plot thephaseresponseof thefilter. Show thatit is linearin thepassband.

2. ConsidertheFIR designof Problem1 usingaKaiserwindow.

(a) Whatis � ?

(b) What is theorderof thefilter? Comparethis to theorderusingthestandardwindow of Prob-
lem1.

3. DesignanFIRbandstopfilter for asampledcontinuous-timesystemwith thefollowing characteristics:

���! "�$#
kHz

���!%&�(')#
kHz

 � ���
���
dB��*+ ����

kHz
��*+%&�,'-�

kHz
��������

dB

Thesamplingfrequency is 48 kHz. Usea Kaiserwindow.

(a) Find thespecificationsof thediscrete-timefilter.

(b) Find thenumberof coefficientsneeded.

(c) Find thecoefficientsfor thefilter. UseMATLAB’ sstem() functionto plot thecoefficients.

(d) UseMATLAB to find andplot thegainresponseof thefilter. Show that it meetsthespecifica-
tions.

(e) Plot thephaseresponseof thefilter. Show thatit is linearin thepassband.

4. Designafilter to meetthespecificationsof Problem4 usingMATLAB’ sremez() function.

(a) Find thenumberof coefficientsneeded.

(b) Find thecoefficientsfor thefilter. UseMATLAB’ sstem() functionto plot thecoefficients.
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(c) UseMATLAB to find andplot thegainresponseof thefilter. Show that it meetsthespecifica-
tions.

(d) Plot thephaseresponseof thefilter. Show thatit is linearin thepassband.

5. Problem7.40from thetext.
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