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YR 3 YRRl For the analog transfer function

1 1 not
H(s) = (met
(s+1(s+2) U"f
determine H (z) using impulse invariant technique. Assume T = 1s,
Solution Using partial fractions, H (s) can be written as
1 A B _A(s+2)+B(s+1)

H = = —
L (s+D(s+2) s+1+s+2 ‘(s+})(s+2)

1=A(+2)+B(s+1)
Lettings =— 2 we get B =—1 and letting s =—1, we getA=1. Therefore

| —
Y i T " -

H(S) = 1 —_ 1 L.« X » ML) YA
s+1 s+2 7
The system function of the digital filter is obtained by using Eq. 8.23.
1 1 ,

A i ’f
J,' L

H(z) = — = :
j=e T z3t _1—e‘2~T 2zt

‘ /

z—l [e—-T _ e—ZTA]
-3T _-2

| 1—(e"T+e"2T)z‘1+e z

Since T = 1s,
0.2326 z7} g
1-0.5032 2! + 0.0498 z~2

H(z) =
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Example 8.4 Convert the analog ﬁlter 1nto a digital filter whose

system function is \ | =z cgn e O
H(s) = s+ 022 § e~ (L
(s+0.2)° +9 , ‘
Use the impulse invariant techmque Assume T = 1s. N
Solution The system response of the analog filter is of the standard \

form \ {

s+a ) \
(s +a)? +b? g L
where a = 0.2 and b=3. The system response of the d1g1tal filter can
be obtained using Eq. & 8.27.

1-e7oT (cosbT) z?!
— 92677 (cosbT) z~* + e 2°7 272

H(s)=

e
(2) 1

1-¢7%2T (cos3T) 27!
1-2e 92T (cos3T) 2! + e %47 272

Taking T = 1s,
' 1-(0.8187) (-0.99) z”*
H(z)= =1 =9
v 1-2(0.8187)(-0.99) z”* + 0.6703 z
That is,
‘ e
— H@z)= 1+(0.8105) z

1+ 162102z 1'+0.6703 z°°
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