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C on t r o l l abi l i t y o f t h e n on l in ea r sy st ems w i t h ph ase spac e c h an g e.

M aximova I . S.

A bst ract .
The problems with changing phase space are a subclass of the so-called hybrid (composite)

systems. They are characterized by the fact that at di" erent t ime intervals they are described by
di" erent di" erent ial systems and certain links for the connect ion of the t rajectories. The systems
can have thesimilar dimensionality and also the transfer both from thedimension with thehigher
dimensionality to the lower dimensionality and vice versa. The original source of such problems
were the mult istage processes of space ßights.

This work researches the task of controllability of the object , described by the predetermined
system, from the init ial set of one dimension to the predetermined set of another dimension
through the null point . The transfer of the object from one dimension to another dimension is
giver by certain mapping.

Thus, in the Þrst space, the movement of an object is described by the so-called t riangular
systems. Triangular systems are one of the most important classes of nonlinear systems that
allow mapping to linear systems. In the second space, the movement of the object is described
by a nonlinear system with control act ions of a special kind. The control act ion has a special
st ructure due to physical applicat ions.

For the problem in which the nonlinear t riangular system in the init ial space is fully
controllable and the nonlinear system in the second space is locally null-controlled the su! cient
controllability condit ionsareachieved. Both nonlinear systemshavephysical applicat ions. Taking
into account the applicat ive manner of the given problem the results achieved in this work are
of both theoret ical and pract ical signiÞcance.

K eywords: controllabili ty, local controllabili ty, phase space change, tr iangular system, full

controllabili ty.
























