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ON CONSTRUCTION OF CORRECT EXTENSIONS
IN CLASS OF FINITELY ADDITIVE MEASURES

A.G. Chentsov
[

The article is devoted to the problem of construction of correct extensions of abstract problems
of control, which, in general, do not possess stability under a weakening of the system of constraints.
The building of results is based on a topological construction which uses a special model in which
the asymptotics of (approximated) solutions of the initial problem with weakened constraints is
reflected by means of some generalized problems with non-perturbed constraints. The most known
technique of that sort, i.e., the compactification of the space of controls, is complemented by more
general procedures in which an important role belongs to perfect or almost perfect mappings.

Part I

We consider a sufficiently general scheme of extension of the problem on attainability in the
conditions of perturbation of the system of constraints. In the capacity of generalized elements we
use finitely additive measures. The suggested extension is constructed to be universal within the
limits of a given range of constraints of asymptotic character. Applications are related, in partic-
ular, to problems of control of linear systems of ordinary differential equations with discontinuous
coefficients at the control. These applications are considered in the second part of the article.

Let us give the list of abbreviations: r/v stands for real-valued (function), MS means measurable
space, p.-c. means piecewise constant (function), AS denotes attraction set or attractor, r. c. stands
for right continuous (continuous from the right) (function), DA is domain of attainability, GE means
generalized element, s/a is the abbreviation for semialgebra (of sets), s/s stands for subset(s), s/sp
stands for subspace(s), TVS is abbreviation of topological vector space, TS stands for topological
space.

1. Introduction

We study unstable problems with the following specificity: Under the chosen version of pertur-
bation of constraints (weakening of conditions) the instability’s effect turns to be useful, since it
leads to a real extension of our possibilities. Situation of that sort is known in the theory of control
(see, e.g., [1], [2]) and is realized, in particular, by means of zero-overshoot response modes in
nonlinear controllable systems with geometrical constraints. In the conditions of pulse constraints
(see [3], pp-84-94) upon the choice of control (this case is of importance, in particular, for in-
vestigation of problems of space navigation, see [4]) under the presence of additional constraints
on the trajectories the weakening of them is, in principle, also useful. However, a representation
of arising possibilities (as concerns the attainment of some objectives) becomes rather difficult in
view of the difficult finding of adequate analogs of zero-overshoot response modes for problems with
geometrical constraints. Thus, in one of these cases (see [1], [2]) we deal with a good representation
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