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LYAPUNOV REDUCTIBILITY AND STABILIZATION OF NONSTATIONARY
SYSTEMS WITH OBSERVER l

V. A. Zaitsev

Consider a linear control system with observer

x = A{t)x + B(t)u, y = C(t)x, {t,x,u,y) ERl+n+m+k, (1)

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

(1):
x = A(t)x + V(t)(y(t)-C(t)x)+B(t)u, xeRn.

Let the control law be и = U(t)x. Then closed-loop 2n-dimensional system is

x\ _ ( A(t) B(t)U(t) \ fx\ ( )

~ \V(t)C(t) A(t) + B(t)U(t) - V(t)C(t)J '\xj- [ >

Let x = x — x. If we replace (x,x) by (x,x) in (2), we obtain

x\ _ (A{t) + B(t)U(t) -B(t)U(t) \ (x\ , .

) \ 0 A(t)-V(t)C(t))-{xJ- [6)

T h e o r e m 1. Suppose system (1) is uniformly completely controllable and uniformly
completely observable (when и = 0). Then for any numbers A,/i G К there exist measurable
bounded control functions U(t),V(t) and a bounded piecewise continuous matrix 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

(A(t) + \I S{t) \ fx\ ш

V 0 A{t)+/ilJ'[xJ- (V

C o r o l l a r y l . Suppose system (1) is uniformly completely controllable and uniformly
completely observable {when и — 0). Then the closed-loop system is uniformly stabilizable.

T h e o r e m 2. Suppose system (1) is uniformly completely controllable and uniformly
completely observable {when и = 0). Let the coefficients of system (1) be periodic. Then for any
numbers Х,/л € К there exist periodic measurable bounded control functions U{t),V{t) and a
bounded periodic matrix S{t) such that system (3) {and system (2)) with these control functions
is reducible by some periodic Lyapunov transformation to the system (4).

C o r o l l a r y 2. Suppose system (1) is uniformly completely controllable and uniformly
completely observable {when и — 0). Let the coefficients of system (1) be periodic. Then for any
v > 0 there exist 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 matrix P whose eigenvalues A, satisfy condition Re A; < — v
for all i = 1,..., 2n.
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ОБ У С Т О Й Ч И В О М Ч И С Л Е Н Н О М М Е Т О Д Е Р Е Ш Е Н И Я З А Д А Ч И
С И Н Ь О Р И Н И С М О Д И Ф И Ц И Р О В А Н Н Ы М Ф У Н К Ц И О Н А Л О М

Л А Г Р А Н Ж А

© А. Я . Золотухин

Вариационная задача Синьорини имеет вид [1]

J{u) = - / \Vu\2dU- I fudU - - min (1)

П п

на выпуклом замкнутом множестве

G = {и <Е H^(fi) :^и^ф п. в. на Г}, (2)

где п С R2 — ограниченная область с достаточно регулярной границей Г, / е .^(fi) и

ф £ L<2{T) — заданные функции, 7^ £ W2 (Г) есть след функции и G Wjity на Г.
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