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STABILIZATION OF OBSERVABLE LINEAR SYSTEM OF CONTROL
WITH CONSTANT INTERVAL COEFFICIENTS

L.T. Ashchepkov and D.V. Davydov
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By means of the methods of predictive control and the interval analysis a stabilization procedure
for a system of linear autonomous differential equations with interval coefficients was elaborated.
This procedure includes the stages of the passive observation of phase states and of the active
control. We give sufficient conditions for attraction of all trajectories of the system to an equilibrium
state.

Introduction

The problem of stabilization of a linear system of control with respect to observations of phase
states in both deterministic and stochastic statements can be related to classical ones (see [1]). New
interesting aspects in its both interpretation and solution, which are wider than the framework of
the traditional theory, arise within an interval indefiniteness of coefficients of the equations of
motion and observation (see [2]). The sources of such a property of “intervality” can be a certain
incompleteness of the knowledge about an object and errors of modeling implied by this lack,
errors of calculation of the coefficients or consequences of linearization of nonlinear equations with
indefinite parameters.

Potential continuum of realizations of indefinite coefficients in the intervals of definition composes
the basic difference of the interval problem from the deterministic one. Along with this, the complete
absence of information about realizations of coefficients allows us to interpret it as stochastic one
and use the well-developed theory of filtration (see [1]).

The approach applied here to solve the interval problem of stabilization is close to that in [3].
The main idea consists of the construction of deterministic program-position control which in a
finite intervals of time acts as a contracting operator in the phase space, thus “narrowing” the
integral “funnel” of trajectories of every system along the continuum of systems considered. If we
alternate in a cyclic manner with respect to time the restore of the phase vectors with the control,
then under certain conditions we can succeed in ensuring an asymptotic stability of the equilibrium
state of system in the whole (in the large scale) independently of the realizations of its coefficients
within given intervals.

The stabilization procedure is oriented to the real time. The basic laborious operations are
the computation of the matrix exponent and the integral of linearly transformed results of the
observation of the phase trajectory on finite intervals of time. Auxiliary operations of inversion of
two constant matrices can be fulfilled in advance.

Both the procedure and the sufficient condition of stabilization of the interval system are the
basic results of this article. The sufficient condition is formulated via known middles and lengths
of indefiniteness intervals and in this sense carries a constructive character. It is a priori fulfilled
for interval of small length if the standard “central” system (whose coefficients correspond to the
middles of intervals) possesses the properties of both controllability and observability. From the
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