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On synthesis problem for inherently nonlinear systems
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We study the controllability problem for a class of nonlinear systems of
the form {

ẋ1 = u, |u(x)| ≤ d,

ẋi = x
2ki−1+1
i−1 + fi−1(t, x, u), i = 2, . . . , n,

(1)

where u ∈ R is a control, d > 0 is a given number, ki = pi
qi

(pi > 0 is an
integer, qi > 0 is an odd integer), fi(t, x, u) (i = 1, . . . , n−1) are continuous
real-valued functions with fi(t, 0, 0) = 0 for all t ≥ 0.

We construct a class of bounded controls u = u(x) such that for any
initial point x0 ∈ U(0) the solution x(t, x0) of the corresponding closed-loop
system is well-de�ned on the interval [0, T (x0)] and ends at 0 in a �nite-time
T (x0) < +∞, i.e. limt→T (x0) x(t, x0) = 0.

The class of smooth stabilizing controls for system (1) was proposed in [1].
The synthesis problem for the case when fi(t, x, u) = 0 (i = 1, . . . , n−1) and
ki = 0 (i = 1, . . . , n − 2), kn−1 > 0 was solved in [2]. The approach which
was proposed in [2] for constructing �nite-time stabilizers is based on the
controllability function method [3]. Under some additional growth conditions
imposed on functions fi(t, x, u) we develop this approach to construct a class
of bounded �nite-time stabilizing controls u = u(x) for system (1). To this
end, we construct a class of controllability functions Θ(x) such that the
inequality Θ̇(x) ≤ −βΘ1− 1

α (x) holds for some α ≥ 1, β > 0. The former
inequality guarantees that any trajectory of the closed-loop system starting
in U(0) hits the origin in some �nite time T (x0).
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