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DSP: Simple Filtering Examples

Simple Filtering I: Lowpass FIR H(z) = 1
2(1 + z

−1) = z+1
2z
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Simple Filtering II: Highpass FIR H(z) = 1
2(1− z

−1) = z−1
2z
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Simple Filtering III: Notch FIR

H(z) = 1− 2 cos(ω0)z
−1 + z

−2 = z
2
−2 cos(ω0)z+1

z2
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Simple Filtering IV: Lowpass IIR

H(z) = K(1+z
−1)

1−αz−1 = 1−α

2
1+z

−1

1−αz−1
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Simple Filtering V: Highpass IIR

0 5 10 15 20
−1

−0.5

0

0.5

1

sample index n

im
pu

ls
e 

re
sp

on
se

−1 −0.5 0 0.5 1

−1

−0.5

0

0.5

1

Real Part

Im
ag

in
ar

y 
P

ar
t

0 1 2 3
0

0.5

1

1.5

2

normalized freq (rad/samp)

m
ag

ni
tu

de
 r

es
p

0 1 2 3

−6.2

−6

−5.8

−5.6

−5.4

−5.2

−5

−4.8

normalized freq (rad/samp)

ph
as

e 
re

sp

D. Richard Brown III 6 / 9



DSP: Simple Filtering Examples

Simple Filtering V: Bandpass IIR
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Simple Filtering VI: Bandstop/Notch IIR
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Simple Filtering VII: IIR Comb Filter
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