
DIFFERENTIAL EQUATIONS and CONTROL THEORY

September 25�27, 2018, Kharkiv, Ukraine

Stochastic Controllability of Fractional Linear Systems

Jerzy Klamka, Gliwice, Poland

Controllability plays an important role both in deterministic and stochas-

tic control theory. In the literature there are many di�erent de�nitions of con-

trollability, both for linear and nonlinear dynamical systems, which strongly

depend on class of dynamical control systems and the set of admissible con-

trols.

However, it should be stressed, that the most literature in this direction

has been mainly concerned with deterministic controllability problems for

�nite-dimensional linear dynamical systems with standard derivative in the

di�erential state equation.

Controllability concepts for stochastic control systems have been recently

discussed only in a rather few number of publications.

In the present paper we shall study stochastic controllability problems for

fractional linear dynamical systems, which are natural generalizations of con-

trollability concepts well known in the theory of in�nite dimensional control

systems. It will be proved that under suitable assumptions controllability

of a deterministic fractional linear associated dynamical system is equivalent

to stochastic exact controllability and stochastic approximate controllabil-

ity of the original fractional linear stochastic dynamical system. This is a

generalization to fractional case some previous results concerning stochastic

controllability of linear dynamical systems.

The paper is organized as follows: section 2 contains mathematical model

of linear, fractional stationary stochastic dynamical system. In section 3

using results and methods taken directly from deterministic controllabil-

ity problems, necessary and su�cient conditions for exact and approximate

stochastic controllability are formulated and proved. Finally, section 4 con-

tains concluding remarks.


