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In this talk a transformation means an invertible measure preserving
transformation of a nonatomic finite Lebesgue space. A group of transfor-
mations {T g}g∈G is called a G-action if it is isomorphic to group G.

A G-action T is called Γ-mixing for a given set Γ ⊂ G if for any ε > 0
and measurable sets A, B there exists a bounded subset C ⊂ G such that

|µ (T gA ∩ B) − µ (A) µ (B)| < ε,

for every g ∈ Γ \ C. If Γ = G then we say that T is mixing.

Theorem 1. Let G be a local compact Hausdorff group with a countable
neighbourhood basis and Γ an unbounded subset of G. Then the set MG,Γ

of all Γ-mixing G-actions is a separable metric space for certain appropriate
metric m.

We call m the leash-metric. It was introduced independently by S. Alpern
for mixing actions [1] and by the author for all cases [2, 3].

We have several directions for using the metric.
Generic properties. A subset of a metric space is called massive if it

is a countable intersection of dense open sets.

Theorem 2. (Bashtanov [4, 5]) The set of rank one Z
d-actions is mas-

sive.

Hence generic mixing Z
d-actions have a zero entropy and a trivial cen-

tralizer.
k-fold mixing. An action T is called k-fold mixing if for any ε > 0 and

measurable sets A1, . . . , Ak there exists a bounded set C ⊂ G such that for
any D = {g1, . . . , gk} ⊂ G, D−1D ∩ C = ∅ we have
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Rokhlin problem. For a given group, is arbitrary 2-fold mixing action
necessarily any-fold mixing?

Alpern’s conjecture. Generic mixing transformation is not 3-fold
mixing.

1



It is proven to be false by next theorem.

Theorem 3. Let G be a direct product of an amenable monotilable
group and Z. Then generic mixing G-action is any-fold mixing.

Spectral properties of mixing transformations. A spectral mul-
tiplicity of a transformation T is the spectral multiplicity of operator U ,
defined by the formula Uf (x) = f (Tx).

Theorem 4. For any finite collection {ni} of natural numbers there
exists a mixing transformation T with

M (T ) =
⋃

I 6=∅

{
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}

.

In particular, there exist mixing transformations with homogeneous spec-
trum of any multiplicity.

This is an analog of results [6, 7] for mixing transformations.
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