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Stability summary (review)

Let si be poles of
rational G. Then, Gis ...

v (BIBO, asympiotically) stable if
Refsi=0 for all i.
» marginally stable if
v Re(si==0 for all i, and
» simnple root for Re(si(=0
v ynsiable if
it iz meither stable mnor
marginally stable.
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Routh-Hurwitz criterion (review)
Q(s) =aps" +a, 18"+ Fapstap
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Tha number of rools
in the right hai-plane
iz eqgual o
the number of sign changes
in the firsf eodumn of Routh amay.
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Example 1
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= Design K{z) that stabilizes the clozed-loop
system for the following cases.
v Kis) = K (constant)
» Kjs) = Kr+ki's (Pl (Propaortional-Integral) controller)

Example 1: K(s)=K

=« Characteristic equation
.

K : =
1+ a3 4 4a2 4 Hs 4 2

0

N Al ek 22N =0

= Routh array <% | 1 5
52 | 4 2 42K
,_.1!154’.-31-.
Dlopax = -1<K<9
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Example 1: K(s)=Kpr+Kli/s

= Characteristic equation

o -F'l-_ll >
1-|—|:f'.]--—|- 5 _::I_.,|E|_|_.q__..2'+5_..,+2

b A 5T (242K )e 42K, =0

=0

= Routh array .4 1 5 20}
4 4 242Kp
"IE 18-2Kp —__E_lr':"£_ r
51 . = Kp<9
0 2Ky —

e — I"'II' J_'.-{:I

Example 1: Range of (Kp,Kl)
= From Routh array, Kp<9
K;>0
(1+Kp)9-Kp)-BR; =0




Example 1: K(s)=Kr+Kli/s (cont'd)

= Select Ke=3 (<9)
» Routh array (cont'd)

A 1 5  2Aj
s 4 g
A 3 2K

E. ]
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24 ;JJ.‘,-
£ 2K, } U< hy<d
= [f we select different Kr, the range of Kichanges.

Example 1. What happens if Ke=Ki=3

= Auxiliary equation 3.7 {6 =10 = 5= £2;

s
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= Dszcillation frequency \
v2(rad/sec) : |
- Period ,_ n T
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Example 2

;.j i T szt 2 (a4 3)
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= Determine the range of K and a that stabilize the
closed-loop system.
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