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EE 451

Homework #12
DueNovemberl2,2001

1. DesignanFIR lowpasdilter for asampleccontinuous-timesystemwith thefollowing characteristics:

Fp=2kHz Rp=0.5dB
Fs=8kHz Rg=30dB

Thesamplingfrequeny is 48 kHz. Useoneof the standardvindows (not Kaiser).

(a) Findthespecification®f thediscrete-timdilter.

(b) Whatwindow will youuse?Why?

(c) Findthenumberof coeficientsneeded.

(d) Comparehefilter orderof this FIR filter to the orderof thellR filter from Homework 11.
(e) Findthecoeficientsfor thefilter. UseMATLAB’ sst en{) functionto plot the coeficients.

(f) UseMATLAB to find andplot the gainresponsef thefilter. Shav thatit meetsthe specifica-
tions.

(g) Plotthephaseespons®f thefilter. Shav thatit is linearin the passband.

2. Considerthe FIR designof Probleml usinga Kaiserwindow.

(a) Whatis 872
(b) Whatis the orderof thefilter? Comparethis to the orderusingthe standardvindow of Prob-
lem1.

3. DesignanFIR bandstogilter for asampledtontinuous-timeystenmwith thefollowing characteristics:

Fy=4kHz F,, =14kHz Rp=05dB
F,=8kHz F,,=10kHz Rg=50dB

Thesamplingfrequeny is 48 kHz. Usea Kaiserwindow.

(a) Findthespecification®f thediscrete-timdilter.
(b) Findthe numberof coeficientsneeded.
(c) Findthecoeficientsfor thefilter. UseMATLAB’ sst en() functionto plot the coeficients.

(d) UseMATLAB to find andplot the gainresponsef thefilter. Shav thatit meetsthe specifica-
tions.

(e) Plotthephaseaesponsef thefilter. Show thatit is linearin the passband.

4. Designafilter to meetthe specification®f Problem4 usingMATLAB’ sr enez () function.

(a) Findthenumberof coeficientsneeded.
(b) Findthecoeficientsfor thefilter. UseMATLAB’ sst en() functionto plot the coeficients.



EE 451 Fall 2001

(c) UseMATLAB to find andplot the gainresponsef thefilter. Showv thatit meetsthe specifica-
tions.

(d) Plotthephaseaesponsf thefilter. Shav thatit is linearin the passband.

5. Problem7.40from thetext.



