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STRONG CONTROLLABIMTY AND STRONG
OBSERVABILITY OF GENERALIZED
| STATE SPACE SYSTEMS

; Xu Kekang.
( Institute of Systems Science, Academia Smica9 Beijing )
, Abstract . , TR
In this paper we discuss the strong controllability and the streng
 observability of the generalized state space system
‘{’E£=Ax+3u; (1)
y=Cx ,
 using the corresponding reduced form of singular perturbation linear
systems.

The system (1) is a restricted .system equivalent to
{( xn‘) (Au Alz‘)(h‘) (B1>"
= + u,
FARNAY ‘ Ayy Ay, Xy 7 By, /
3 ‘ \ x :
z =L Cz C, ) ( ' \> :

LS

- (5)

Then we have :

Theorem 2, For the system (5),1f [A4,, B,3 is full row rank and
(4, +B,K,) is a wonsingular matrix, then the system (1) is strongly
controllable if and only if the pair (A4,, B,) is controllable, where
. ;{;:AII“(A12+B!K2)(A22 + B K, )"y

By=By ~(d;, +B,K,)(4,, +B,K,)"'B,.

In case that A'is a singular watrix, the problem is {urther

discussed and the necessary and sufficient conditions are givea respec-
tively (see Theorem 4-5). | o

The method presented in the paper for. determnining whether the

System (1) is strongly controllable (observable) is more convenient

than the known one by transforming the system (1) to Kmnecker
form,





