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Consider the control system
= Azxr+ Bu, t>0, (1)

with the initial condition z(0) = x,, where z € R", and v € R", A, B are constant matrices of
appropriate sizes, g € R".

Definition 1. System (1) is said to be controllable if for each initial condition g, there exists a
time t1, 0 < t; < o0, and piecewise continuous control u(t), 0 < ¢ < ¢1, such that the solution
x(t), t > 0, of system (1) satisfies the condition x(¢1) = 0.

It is known [3] that for the controllability of system (1) it is necessary and sufficient that
rank(B, AB, ..., A""'B) = n. (2)

According to the controllability (by Kalman [3]) the input is chosen from the class of piecewise
continuous functions. At the same time it is interesting the possibility to choose the control from
restricted class.

Let the control be constructed by the input

u(t) = Cy(t) (3)

of the differential-algebraic system

Doy(t) = Dy(t), y(0) = yo, (4)

where y,yo € R", C' — r X n-matrix, DoD — n X n-matrices.
We say that system (4) is the dynamical regulator for system (1).

Definition 2. System (1) is said to be controllable by dynamical regulator (3) if for each initial
condition xg, there exists a time ¢1, 0 < ¢t; < +00, and initial condition yo of the regulator (4) such
that xz(¢1) = 0.

Theorem. System (1) is controllable by dynamical regulator (4) if and only if
rank(B, AB,...,A""'B) =n

and
rank(CDEDy, CDIK Dy, ...,CDIK™" 1 Dy) = n,

where D3 — Drazin inverse of Dy, K = DD{.
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