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LYAPUNOV REDUCIBILITY AND STABILIZATION OF NONSTATIONARY
SYSTEMS WITH OBSERVER !

© V.A. Zaitsev

Consider a linear control system with observer
¢ =A(t)z+B(t)u, y=C()z, (t2,u,y)€RIMTmHE (1)

with measurable bounded coefficients. Let us construct the estimator Z of the state z for system

(1):
z=A(t)Z+ V() (y(t) — C1t)Z) + B(t)u, ZecR™

Let the control law be u = U(¢)Z. Then closed-loop 2n-dimensional system is

(9 N (V(ftl)(g(t) A(t) +B(f)(li’)(%(? V(t)C(t)) ‘ <;~) - (2)

Let Z = z — 7. If we replace (z,Z) by (z,Z) in (2), we obtain

G-(o0z0 G0

Theoreml. Suppose system (1) is uniformly completely controllable and uniformly
completely observable (when u = 0). Then for any numbers \,u € R there ezrist measurable
bounded control functions U(t),V (t) and a bounded piecewise continuous matriz S(t) such that
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system (3) (and system (2)) with these control functions is reducible by some Lyapunov transfor-

mation to the system .
(;) p (A(t)0+ A A(f)‘(i)”]) . (;) , @

Corollary 1 Suppose system (1) is uniformly completely controllable and uniformly
completely observable (when u = 0). Then the closed-loop system is uniformly stabilizable.

T heorem 2 Suppose system (1) is uniformly completely controllable and uniformly
completely observable (when u = 0). Let the coefficients of system (1) be periodic. Then for any
numbers A\, € R there exist periodic measurable bounded control functions U(t),V (t) and a
bounded periodic matriz S(t) such that system (3) (and system (2)) with these control functions
is reducible by some periodic Lyapunov transformation to the system (4).

Corollary 2 Suppose system (1) is uniformly completely controllable and uniformly
completely observable (when u = 0). Let the coefficients of system (1) be periodic. Then for any
v > 0 there erist periodic measurable bounded control functions U(t),V (t) such that system (3)
(and system (2)) with these control functions is reducible by some periodic Lyapunov transforma-
tion to the system with the constant matriz P whose eigenvalues X\; satisfy condition Re \; < —v
for alli=1,...;2n.
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OB YCTOMYNUBOM YUCJIEHHOM METO/IE PEIIIEHUSA 3AJAYN
CUHBOPUHU C MONO®UNIINPOBAHHBIM ®VYHKIIMOHAJIOM
JIATPAH2KA

© A.Ad. Bonoryxun

Bapuarmorsas 3ana4a CuHbOpHEN HMeeT Buj (1]

J(u) = %/]Vu|2dﬂ—/fudﬂ ~ —~ min (1)
Q Q

Ha, BBITYKJIOM 3aMKHYTOM MHOXECTBE
CG={ueWi(Q):yu>vy ms na I}, (2)

rae ) C R? — orpanmyenmass 06sacTh C JIOCTATOYHO peryispro# rpamuueit I, f € Ly(Q) u
Y € Ly(T') — 3agmannble byHKIHH, YU € W21/ 2(I‘) ects caen byskipm u € Wi (Q) ma I
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