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Abstract—We consider an abstract problem on fulfilling asymptotic constraints. We propose a
very general approach to constructing “nonsequential” attraction sets in the space of generalized
elements formalizable as finitely additive measures. We study the existence and the structure of the
asymptote universal in the range of “asymptotic constraints” not requiring the compactifiability of
the space of ordinary solutions.
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1. INTRODUCTION

We use the following abbreviations: BTS (bitopological space), f.-a. (finitely additive), AS (attraction
set), AD (accessibility domain), GC (generalized control), and TS (topological space).

This paper is dedicated to the construction of correct extensions of abstract control problems which
lose the stability under relaxed constraints. In [1] (Chap. 3) one has introduced the notions of exact,
(sequential) approximate, and generalized controls. In this paper we consider the latter two types of
controls, identifying approximate controls with directionalities, and doing generalized ones with f.-a.
measures. In connection with the use of directionalities, note remarks in papers [2] and [3]. Control-
measures were widely used for realizing sliding regimes [1, 4–7]; f.-a. measures were used as GC in
[8–11] and some other papers.

The considered problem can be connected with some control problems for linear systems under
integral constraints which include the moment component (the “occurrence ” of impulse constraints
is also possible) ([8], § 6.5; [9], Chaps. 1, 2). A relaxation of these constraints can cause an abrupt
improvement of process characteristics. This is connected with the appearance of new controls feasible
under relaxed constraints. The latter fact has a special interest, but it also plays the key role in studying
the potentially attainable quality in the case most interesting from the practical point of view, when
constraints are fulfilled with a great but finite degree of exactness (monographs [8–11]). Now we restrict
ourselves to the analysis of the simplest scalar system

ẋ(t) = b(t)f(t), 0 ≤ t ≤ 2, x(0) = 0. (1.1)

Here b = b(·) is a real-valued function on the segment [0, 2[, for which b(t) � t with t ∈ [0, 1[ and
b(t) � t − 1 with t ∈ [1, 2[ (hereinafter the symbol � means the equality by definition), and f ∈ F ,
where F is the set of all real-valued nonnegative piecewise constant and right-continuous functions
on [0, 2[ such that for each one of them the integral on [0, 1[ does not exceed one. Assuming that
ϕf = (ϕf (t), 0 ≤ t ≤ 2) is the trajectory of system (1.1) generated by the control f ∈ F , we impose
the intermediate condition 1 ≤ ϕf (1). We are interested in the AD at the final time moment, namely,
G∂ � {ϕf (2) : f ∈ F , 1 ≤ ϕf (1)}. Evidently, G∂ = ∅, because

ϕf (1) =
∫ 1

0
b(t)f(t)dt =

∫ 1

0
tf(t)dt < 1 ∀f ∈ F. (1.2)
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