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One problem of a control system design in the class C'
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In the paper [1] a method for constructing a controllable system was pro-
posed for the class of real-analytic vector fields. Let # = f(x) be a system
of differential equations, where x € R", f : R® — R"”, n > 1. The problem
is to find a vector field g(x) such that the system

&= f(z) + g(x)u (1)
is completely controllable. The following theorem was proved in [1]:

Theorem 1. Let a system & = f(x) be given. A vector field g(x), for which
the system (1) is controllable, exists if and only if f # 0.

The idea [1] of constructing a controllable system in the theorem is to
straighten the given vector field f(z), that is, to obtain f =[0,...,1]7 and,
changing variables, to obtain a linear system that we already know how to
make controllable. By performing the inverse change of variables, we obtain
a controllable system in the initial coordinates.

In the report, this problem is considered for finitely differentiable vector
fields, in particular, for vector fields of the class C'. In this case a system
design problem is related to linearizability problems studied in the paper [2].
As a result, we obtain the following theorem:

Theorem 2. Let a system of differential equations

&= f(z) +g(z)u

be given, where the vector field g(x) is constructed according to the method
described above. If the vector field f(x) is of the class C*, then the vector field
g(z) is of the class C.
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