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From games to fixpoints and backward. 1

1. There is a fairly direct connection between the common fixpoints and the differential games:
the key object in the solution of the differential game of quality — the maximal stable bridge' —
is the greatest fixed point of programmed absorption operator, that self-maps the boolean of the
system positions?. The action of this operator is the result of actions of some operator family, such
that common fixpoints of the family are fixpoints of the operator. It makes possible to describe the
object of interest — the maximal stable bridge — in terms of the operator family with a relatively
simple structure.

The first of provided results develops in a constructive direction well-known Tarski’s theorem
on the structure of the set of common fixed points of self-maps on a complete lattice. This theorem
has a number of generalizations*®® weakening demands on the order structure and upgrading in an
appropriate manner the assertion on the structure of the set of common fixed points. However, there
is a lack of statements like the Kantorovich theorem” or Kleene theorem that describe fixpoints in
terms of convergent sequences of the operator degrees.

2. In view of the known connection between fixed points and equilibrium points, one would expect
a fixed point result under conditions similar to the conditions of the famous Fan minimax theorem?®.
We recall that this theorem has a criterion character and uses nothing but the topological properties
of the quality index domain and of the index itself.

In the second group of results, we give the description (redefinition) of the set of fixed points in
the set-theoretic terms. This general definition is used to provide necessary and sufficient conditions
for the existence of fixed points for cases where the set is endowed with Hausdorff topology and the
mapping has closed graph. An example illustrating the possibilities and advantages of the proposed
approach is given. The immediate application is given on the example of Nash equilibrium problem.
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