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INVERTIBILITY OF A CLASS OF NONLINEAR SYST EMS

Li Tiejun
(Nankai Usiversity, Tianjin)

. Abstract
In this paper we discuss the invertibility for nonlinear systems

of the form

m .
dx(t) ’
o = AG® + 3w Bixr(1) (1)

y() =Clxyy ' =1

where x€M, M 'is -a connected real analytic manifold, A, By, By,
-+, B, are real analytic vector fields on M, u;{t), i=1, 2, «, m
are real analytic functions from (0, +co)into R, we denote u(t)
= (u, (£))y uy(t),+o uy(t));C is a real analytic mapping from M into
RF, ice.,c(x) = (c,(x), cy(x)y o+ Cp(x))s €5 i=1, 2, »»-,p are real analy-
tic functions. ’

For any initial state x, €M and control function u(t), we denote
the output of system (1) by y(t,u, x4)-

The nonlinear system (1) is inveriible at x, €M if for any two
distinct control functions u(t).v(t), y(t, u, xo)#Ey(t, v, x4)- (1) is
invertible if there exists an open: and dense submanifold M, of M
such that (1) is invertible for all x, €M,. \

For the system (1) we define
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> if ddﬁ BZ<CJ) = 09 k= 051 1') 2D o
I if ad®Bi(c;)=0, k=0,1, - I~1 and adl B; (¢))
adf, B;(¢;) 50 |

i=1,2 vam, j=1,2, 00D

and let Cad="Cla;l.

The main results of this paper are;

Theorem 1. Suppose that all elements of one row in (a) are oo,
then system (1) is not invertible.

Theorem 2. For system (1), suppose th"at‘pZm and the following
conditions are satisfied, '

(i) In every row of [a) there exists elements different from
oo, locating in different columns. Without loss of generality we may
assume that they are @y g s Opuw

(i)  a<ans 1=}, j=1, 2, 0.
Then system (1) is invertible.

For invertible systems we construct inverse systems.

By theorem 2 we obtain the result of input-recoverability.

Theorem 3.1f all conditions of theorem 2 hold, then system (1)
is ihput~recovelrable on M,, where M, is an open and dense submani-

fold of M.





