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[image: image26.png]ExAMPLE 9.7 Consider the model matching problem studied in Example 9.6. That is, given
8(s) = (s ~2)/(s% — 1), match g,(s) = —(s — 2)/(s* + 25 + 2). We implement it in the
two-parameter configuration shown in Fig. 9.1(d). First we compute

B6) _ (-2 -1 _ B

N()  (?+25+2(s~2) $2+25+2 - F(s)

Because the degree of F(s) is 2, we select arbitrarily F (&) = s + 4 s0 that the degree of
F(S)F(s) is 3 = 2n — 1. Thus we have

Lis)= B F(s) = —(s +4) 935)
and A(s) and M (s) can be solved from

AEDE) + MEN(s) = F(s)P(s) = (s> + 25 + 2)(s +4)
=s3+6s2+10s+8
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-1 0 1 0
-2 1 0 0
[Ao Mg Ay M} | -+ -+ oo .- {=[8106 1]
0 -1 0 1
0 -2 1 0
The solution is Ag = 18, A; = 1, My 13, and M = —12. Thus we have A(s) = 1845
and M(s) = —13 — 12s and the compensators are
L) _ —G6+4 M(s) —(125+13)
GO=1e 5 8 Y949 = s+

This completes the design. Note that, because §,(0) = 1, the output of the feedback system
will track any step reference input. :

ExaMpLE 9.8 Given 2(s) = (s — 2)/(s% — 1), match

(s =2)4s +2) 452 + 65 +4
(52+25+2)(s+2)  s3+4s24+65+4 :
This g,(s) is BIBO stable and has the property §,(0) = 1 and £,(0) = 0; thus the overall -
system will track asymptotically not only any step reference input but also any ramp input,

See Problems 9.13 and 9.14. This §,(s) meets all three conditions in Corollary 9.4; thus it is
implementable. We use the two-parameter configuration, First we compute

8o(s) (s =2)@s+2) —(4s 4 2) CE(s)
NG)  (P+25+26+2D6—2)  SP+4s2+6s+4  Fs)

£o(s)

Because the degree of F(s)is 3, which equals 2z — 1 = 3, there is no need to introduce £ (s)
and we set F (s) = 1. Thus we have

L) = PIE@) = —(ds +2)
and A(s) and M (s) can be solved from

-1 0 1 0
-2 1 0 0
[Ag Mo Ay M) --- «+r oo - | =[4641]
c -1 0 1
0 -2 1 o
as Ay =1, Ag = 34/3, My = —23/3, and M; = —22/3. Thus the compensators are

This completes the design. Note that this design does not involve any pole~zero cancellauon :
because F(s) =1,





