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Stabilizing Control of
Discrete —Time Uncertain Systems

Jung—Moon Lee*

ABSTRACT

This paper presents a linear state feedback control approach to the stabilization of
discrete —time uncertain systems with bounded uncertain parameters. The approach is based

on the LQ(linear quadratic) regulator

theory and Lyapunov's

stability analysis,

Asymptotically stable behavior is guaranteed in the presence of parameter uncertainties, and
the upper bound of the performance index is determined.
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Fig. 4 X, and u of the stabilizing control system for
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Table 1. Calculated values of performance index
for some cases
r=-1 r==0 r=1
s==1 342.962 302,466 321.722
=0 326.361 311.834 338.534
s=1 331.621 342.595 388.487

JS%XT(O)KX(O):GBQOSS
S USSEE BAE e, ¥ 18 2 7R 49
s A2 AL A5 ke e
5 & 2

Rl Mt 2717 @E B3 steje e
OJAIAIRE B3 A 2WS QFYES) 9sled

ke
“h

s
A8 el AE Alola]s Agkslrt. Lyapunov
e

| QP o] &8 ALgated, stehule)e] Yol
B RS AT AEle] W HirHom o
Yol S Ao Frsic) EE 4Y 2
A gHow JoE Yere) Faxg Ags
o},

olAlE Fatel Slob 1 A} obgal Alof7le] &
e AAAFR g Y, o SO Sl EA B
o, o) WAEe] gk A /NG AHgstel 1
Hashl gk Ao] FALh E ALARE A4
Aol AeRs wel AlAEe) Qg e 1k S19)
FRENOR 4(23)0] AAHUE, otz v
Be] 3ol vl 9 QS AT Ahsh) Hlr
of A FHATIVIE: 407wk el slHjel A
S} gro] o] el FA SupEA Bie 7 A2l

b2 BAEr,

ik}

g

Ho
o

1. M. S. Mahmoud and M. G. Singh, Dis-
crete Systems, Analysis, Control, and Opt-
imization, Springer — Verlag, 1984.

2. G. Leitmann, “Guaranteed asymptotic
stability for some linear systems with bou-
nded uncertainties,” J. Dynamic Syst,
Meas. Contr., vol, 101, pp.212—216, 1979.

3. I. R. Petersen, “Structural stabilization of
uncertain systems : necessity of the mat-
ching condition,” SIAM J. Contr,
Optimiz,, vol, 23, pp.286—296, 1985.

4, M, J. Corless and G. Leitmann, “Continu-
ous state feedback guaranteeing uniform
ultimate boundedness for uncertain dy-
namic systems,” IEEE Trans, Automat,
Contr,, vol. 26, pp.1139—1144, 1981.

5. W. E. Schmitendorf and B. R. Barmish,
“Guaranteed asymptotic stability for sys-

J

tems with constant disturbances,” Proc.
1985 Amer, Contr., Conf., pp.778—781,
1985.

6. M. S, Mahmoud and A. A. Bahnasawi,
“Asymptotic stability for a class of linear
discrete systems with bounded unc-
ertainties,” IEEE Trans, Automat, Contr.,
vol.33, pp.572~575, 1988,

7. B. C. Kuo, Digital Control Systems, HRW,
1980.



