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CHARACTERIZATIONS OF (H)PI EXTENSIONS

JAAP VAN DER WOUDE

A generalization of I. U. Bronstein's characterization for PD exten-
sions is given and, exploiting similar ideas, HPI extensions are char-
acterized intrinsically.

I. Introduction. Among the most important features in topological
dynamics in order to classify the minimal flows are the PI and HPI towers
for homomorphisms (extensions) of minimal flows ([EGS 75], [AG 77] and
[V 77]). The techniques involved depend on transfinite induction, on
hyperspaces of transfinite degree and also on rather uncontrollable alge-
braic features in subgroups of the universal minimal flow.

Although this theory is elegant and powerful, it would be more
satisfactory if these techniques and properties were related to some
internal structure, only using (finite powers of) the flow itself or the
fibered product (powers).

In [B 77] such an intrinsic description was given for PI extensions of
metric minimal flows. We shall prove a nonmetric version in §3, and we
relate this characterization to the one given in [MN 80] (the relativized
version there of).

In §4 we shall give a similar kind of characterization for HPI
extensions.
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In the following we establish some notations, definitions and facts;
for more detailed discussions the reader is referred to [G 76] and [Wo 82].

A topological transformation group (ttg or flow) X is a triple X=
(T9 X9π)9 where Γis a T2 topological group, Xis a compact T2 space with
unique uniformity ^lx and m is a jointly continuous action π: T X X -> X.
We shall consider ttgs for a fixed (but arbitrary) topological group T and
we shall suppress the action symbol, writing the action as a (left) multipli-
cation. A ttg will then be denoted by X or by its phase space X only. If
x e X, then Tx (Tx) is the orbit (closure) of x and a subset A c X is
invariant if Tx c A for every x e A9 i.e. TA c A. A ttg Xis minimal if
Tx = X for every x e X or, equivalently, if X does not contain proper
closed invariant subsets. If x e X has a minimal orbit closure, x is called
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