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Some Properties of Generalized Systems

by Janina KEAPYTA

The present paper deals with some properties of generalized pseudo-dynamical systems
(X, G, A) in the sense of [4] (see Def. 1 below) for which we assume additionally
(A) (X, v) is a topological space with topology v and (G, +; <) is an abelian, ordered
" semigroup with the neutral element 0, which is also the minimal element.

Starting from the notion of recursivity according to Bhatia and Szegd [1], we transfer
the definitions of Poisson stability, completely unstability, dispersivity and parallelizability
of classical dynamical systems to generalized systems satisfaying the above assumptions.
The rtelations between these notions are considered. We also point out some differences
between the notions defined for the “single-valued” systems and the “multi-valued™ ones.
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Notations and definitions

Notations and definitions admited in this paper are just the same as in [3] and most
of them are those used in [2], [4] and [5]. _

We denote by (« (X), 2%) the space of all non empty subsets of a topological space
(X, 1) with the topology 2’ generated by families of the form : ‘

VL V) ={Bed(X): Be UV, BV, # @ fori= 1,..,n}
i=1

corresponding to all finite systems of subsets of X, open in topology v. Here “:=" de-
notes the equality by definition. By %(X) we denote the family of all non empty and
compact subsets of X,

Far an arbitrary A € o/ (X) we denote by %, ¥ 4 ... neighbourhoods of the set 4
interpreting as a point of the space (#/(X),2%), ie. the family ¥ €2, Aev 4. We
denote by U, ¥, ... the open scts in the space (X, v) which contain the set 4, L.e. V€ t.
AcV,. '
| The closure of the set A=X in the space (X, v) is denoted by A, while the closure

of the family Bc.o/(X) intgrpreting as a subset of the space (#/(X),2") is denoted
by clZ.
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In order to make the notations shorter we introduce the map
o: L(A(x)>B > J{B: Be B} e A(X).

The generalized pseudo-dynamical system generalizing the notion of the psecudo-
dynamical system has been defined in [4]:

Definition 1. A triplet (X, G, A) is called a generalized pseudo-dynaomical system,
when X is an abstract space, (G, +) is an abelian semigroup with the neutral element 0
and 4 i1s 2 map from G XX into </(X), such that for every #,s€e G, xeX, A e (X))
the conditions |

(1) Ao(x) = {x},
(2) ‘ ' % ( A))C’lﬁs‘ ) = Ag4o(A)
are satisfied, where A,(x) : = A(i x) and AfA) 1= o{l(x): x € A}.

A generalized pseudo-dynamical system (X, G, A) 1s called regular, when the additional
condition

(2" | AAA)) = Ay (A)

1s satisfied.
In the generalized pseudo-dynamical system (X, G, A) we admit the following de-
finitions (see [5}).

Definition 2. The set
{3) #(A) .= Ut)r(A) te G}

1s called the zone of emission of the set A€ sZ/(X) in the generalized system (X, G. A).
We put A(z) := A({z}) for every ze X.

Definition 3. The family of sets
{(4) . T(A4) = {}(4): te G}

~

18 called the trajectory of the set Ae o/ (X) in the generalized system (X, G, A).

Decfinition 4. A family Z’c&f’(X) 1s called invariant in (X, G, A) if T,(B)yc# for
every Be 4.

A set Zc X is called invariant in (X, G, 2) if A(z)cZ for every ze Z.

Let A be a set belonging to & (X). Under the assumptions we gave at the beginning
of this paper and relative to the generalized pscudo-dynamical systems (X, G, A) we
admit definitions of <-limit set and <-prolongational limit set of the trajectory of
the set A. '

Definition 5. The <-limit set of the trajectory of the set A e o (X) is the set

(5) | QA) = N (H{A(A): 1<s, s€GY).

te G






