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In diesem Jahr fand erstmals seit 10 Jahren wieder eine Tagung
ilber Ergodentheorie in Oberwolfach statt. Sie stand unter der
Leitung von M.Denker (G&ttingen) und K.Jacobs (Erlangen).

Im Mittelpunkt der Tagung - in den Vortrdgen und zahlreichen
Diskussionen - standen das Isomorphieproblem fiir maBtreue Trans-
formationen und Flﬁsse; das Klassifikationsproblem fiir topolo-
gxsche Markov—Ketten, die Ergodensdtze und das Variatlonsproblem
fir die topologische Entropie. Die groBSe Anzahl von 34 Vortraqen,
die Bedeutsamkeit der présentierten Resultate und die frucht-
baren Diskussionen trugen dabei der schnellen Entwicklung der
Ergodentheorie in letzter Zeit Rechnung. Zwei zus&dtzliche Dis-
kussionsabende und eine abeﬁdliche "problem session” rundeten
die Tagung ab.

Die idealen Mdglichkeiten, die das Forschungsinstitut nicht zu-
letzt auch zur Zerstreuung und Unterhaltung bietet, lief die Ta-:
gung zu einem vollénAErfolg werden. Die Teilnehmer der Taqgung
danken dem Direktor des Institutes, Herrn Prof.Dr. M, Barner,

und seinen Mitarbeitern fiir die organisatorische Unterstiitzung

bei der Vorbereitung und Durchfiihrung der Tagung.
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. J.AARONSON: About transformations preserving infitite reasures

Let (X,B,u,T) be a conservative ergodic transformation preserving

an infinite measure. We study properties of the form

n-1

(%) éL ! fo ™ - [ f£du in some sense Vv f € L'

n k=o X ‘
where a, > o are constants. Although the property (*) in the point-
wise (a.e.) sense is eliminated by the condition p(x) = «, it does
occur in a weaker sense quite frequently:'

m, -1
1 2 3 4
(#%) Vv nk - e« J m, - nk - e g5.t. Y = Z foT”? = ffdu a.e. VIeL
v 1 1=1"m; j=o

even though this (*%) is not a consequence of ergodicity. The con-

stants (an) are uniquely defined up to asymptotic equivalence, and can

be combined with Krenael entropy to yield a fairly strong invariant for

the isomorphism of null recurrent Markov shifts (which satisfy (#*%)).

Some other examples of transformations satisfying (%) are:
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~ Tx=x+):-—_-kpk20,tkElP.] _
k=1 tk X I a_ ~ cvn
n
Tx = ax + (1-0) tan x

Tx

X + tan x a, ~ log n.

R.ADLER: Topological Entropy and Equivalence of Dynamical Systems

Let (X,¢) be a compact dynamical system. Unless otherwise stated all
dynamical systems will be topologically transitive nonwandering. Let
. N denote the set of nondoubly transitive points. (X,0) = (Y,y) denotes
topological conjugacy between two systems. = is an invariant and topo-
logical entropy h(X,¢) is an invariant. Let (sz,c) denote the full
shift on a finite symbol set S. Let (X(T),0) denote a topolcaical
Markov subshift of (Sz,o) where T is a O-1 transition matrix on the
symbols from S. It is well kncwn that entropy is not a complete in-
variant for topological Markov shifts. Theréfore, we intrecduce another
_equivalence relation slightly weaker thén tepological conjucacy. We
say (Y,y) is an almost conjugate extension of (X,0) if 3 a continuous
. boundedly finite to one map ® of Y onto X which is 1-1 on the doubly
transitive points. The map T makes (Y-NY,w) ~ (X—Nx,w). Two dynamical
systems are said to be almost top. conjugate, (X,e) ~ (Y,0), if there
exists a common almost conjugate extension. Now ~ is an equivalence
relation and topological entfopy is an invariant.
Homeomorphism Theorem (Adler, Marcus)

For aperiodic topological Markov shifts topoloaical entropy is a com-

plete invariant.

Cor. Two hyperbolical toral automorphisms are almost topologically
. conjugate iff they have the same entropy.

Many questions naturally arise for this eguivalence relation.

M.AKCOGLU: Pointwise Ergodic Theorems

We shall discuss the theorems related tc the existence of a.e.

_ yh-1
lim_ __ A _(T)f, where An(T) = zi=o

1
%; are the résaro averaqes of a
linear contraction T : Lp - Lp on the Lp space of a o~-finite measure
space (X,F,u) and £ € Lp. Also we shall give a sormewhat simplified
version of the Menchoff-Burkholder counter-example for p=2 and indi-
cate why this example does not seem to be adaptable to the other

values of p.
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St . ALPERN: Generic. Properties of Measure Preserving Homeomorphisms

Let p be a nonatomic Borel measure on a compact connected metric space -
(X,d), with support u = X. Let sz G(X,d,u) denote all invertible
u~preserving transformations on X, and let H « G be the subset consist-
ing of'(u—preserving) homeomorphisms. We define two metrics on G

®ueak . (Fr9) = inf{r : pl(x @ A@(F(x),g(x))>\) < A}
© (F,g) = ess sup d(F(x),g(x)).
sup x€EX
Let G° = (g € G : 0gup (9¢ identity) < e}, and H® = H n G".

Definition: (X,d,u) is a weak Lusin measure space if V € 3 § such .
that H® is dense in 6% in the weak topoloay.

Theorem 1: If (X,d) is a manifold of dimension at least 2, then

(X,d,u) is a weak Lusin measure space.

Theorem 2: Let (X,d,u) be a weak Lusin measure space.

Let S © G be a weak topology G‘5 subset which is self-~conjugate in G.
Then the following are equivalent: (i) S dense in G, weak topology;
(ii) S n aperiodics * §; (iii) S n H dense in H, sup topology.

J.AUSLANDER: Disjointness in ergodic theory and topological dynamics

Let (X,T) and (Y,S) be minimal flows, with (X,T) point distal. Let

u and v be ergodic invariant measures on X and Y respectively such
that the processes (X,T,u) and (¥,S,v) are disjoint. Then (X,T) and
(Y,S) are topologically disjoint. The proof uses the Veech structure
theorem for point-distal minimal flows, as well as results of Glasner
and the author on iifting topological disjointness. Similar techniques
are used to obtain examples of topologically disjoint minimal flows

Let (Q,F,P) be a probability space and (}'n)nEN an increasing sequence
of sub-o-fields of F. We denote by T the set of all bounded stopping
times and by Te the set of all stopping times (relative to the fil-
tration (Fn)nGN) that are finite a.s. We introduce the notion of
"very rich" set of stopping times. A "very rich" set S c T is in

. f
particular a lattice. Examples of such sets S are of course § = T

with positive topological entropy.

A.BELLOW: Another look at a.s. convergence

and S = Tf , but there are many other examples that arise naturally.

In terms of this notion one may characterize a.s. convergence as fol-

lows: Theorem. Let (Xn)neN be an adapted, Ll—bounded sequence of real
r.v,'s, Iheufollowing are equivalent assertions:
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(1) lim X _(w) exists a.s.
neN

(2) There is a "very rich" set S c T¢ such that the set

{x_ [ves}) is Ll-bounded and such that lim | X, dP exists.
TES

In other words, a.s.converdence is equivalent to an "amart type" prop-
erty.

J.R.BLUM: Point&ise ergodic summability methods on LCA groups

Let G be o-compact LCA group of méasure—preserving transformations

on a probability space (Q,F,u). Let ¢ be a probability density on

G with respect to Haar measure and let m'J be J-fold convolution of

¢ with itself. We obtain .

1) Assume |®(y)| < 1 for y € 6, Yy + e. Then there is a set D dense
in L,(Q) such that for £ € D : ’ '

GI f (go) wa(g)dg ~ sf, for a.a. o
where S is the projection on the manifold of f invariant under G.
2) Assume 3(y) + 1 for vy € G, v ¢+ e. Then for f € L, (Q) we have

n - - -
1 ) [ £(ge) w*J(g)dy - f a.e., where f is invariant order G,
G o

n
J=1_
and f .= Sf for f € LZ(Q).

S.G.DANI: Invariant measures of horospherical flows

For a compact homogeneous space G/I' where G is a semisimple Lie group
and T is a discrete subgroup the horospherical flow is uniquely ergodic;
i.e. admits a unique invariant probability measure. We now consider '
non-compact homogeneous spaces (then the above is no more true) and
classify the invariant measures, for a su;fable large class of homo-
geneous spaces. The study enables us to identify minimal subsystems

of some of the horospherical flows. In particular we consider the
natural action of SL(n,E) on R" and destribevall invariant measures

and minimal sets. '

Proofs will be indicated for the special case of SL(2,%) (as a sub-

group of SL(2,R)).

J.FELbMANf Reparametrization of probabilityﬁpreserviﬁg n-flows

Quite recently, striking progress was made in the study of Kakutani-
equivalence of probability-preserving transformations, in works of
Feldman, Katok, Ornstein, Rudolph, Satayev, and VWeiss on "toosely
Bernoulli"” transformations. This may be interpreted as the study of
the classifications of probability-preserving flows up to reparametri-
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zation and isomorphism. Similar results have now been obtained (by g
Feldman, Nadler ‘and Ornstein) for probability-preserving actions of

n ) : :
R . However, new phenomena arise,; and new techniques are required:
especially in the bosit;ve entropy case, where an "approximate entropy"
plays a critical role. Some basic results on reparametrization by
Rudolph are used, as well as a version for n-flows of Abramov's for-

muia, due to Nadler.

T.HAMACHI: Fuhdamental homomofphism of normalizer group of ergodic

non-singular transformation

Let G be a countable efgodic group of non—singuiar transformations o..’
a Lebesgue space -(Q,F,P). Let N[G] be tle normalizer group consisting
of all non-singular transformations o satisfying OrbG(wm) = @ OrbG(m)
a.e. o where OrbG(m) = {golg€G). Let [{G] be the full group of G con-
'sistipg of all non-singular transformations ¢ satisfying oo € OrbG(m)
a.e. . [G] is a subgroup of N[G]. Normalizers R, and R, are outer
conjugate with each other if there exists a normalizer ¢ such that
RIwR;1w_1€[G] We consider invariants for outer conjugacy For

R € N[G] let p(R) be the least positive integer p such that =P € [G]
and if there does not exist such p let p(R) = =. Set R(w,u) =

(Ro, u - log dPR(m)) for (w,u) € @ x R. Let £(&) be the ergodic de-
composition of Q x R with respect to G = {g|g € [G]}. Let mod R be the
factor transformation of R on the quotient space @ x R/C(G). We say
mod R is the fundamehtél homomorphism of the normalizer group N[G].
Then p(R) ahd mod R are invariants for the outer conjugacy.

G.HELMBERG: On ‘e-independence and topological Rohlin-sets.

Let P = (P1,...,P } and Q = (Q.',..., } be measurable partitions of Q
probability space (X,F,u). €- independence of P and Q(PL®Q in the sen
of Ornstein) implies

h(P) = h(P/Q) s € e log n + n(§) + n(1- 5

There are partitions P and Q such that P 18 Q and

h(P) - h(P/Q) s 25€ ¢ log n - (1-e) n(§) + o(1) as n =~ =

The statement of proposition 15.4. in Lecture Notes 527 (Denker/
Grillenberger/Sigmund) may be connected to serve as well for the proof

of the following assertions. The original statement, however, is invali-
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dated by a counterexample.
(joint work with E.Fleischmann, B.Roider,P.Wagner).

F.HOFBAUER: Das maximale MaB fiir die Transformation T:x~px+a(mod 1)

We consider the transformation T : x - Bx + a(mod 1). ([0,1],T) is
isomorphic to a shiftspace X; = {x € (l,...,n}N: asomx(b for all m20}
for some a and b. Its natural extension ZT can be written as disjoint
union X U N. Every measure concentrated on N has entropy 0 and X is
isomorphic to a shift ZM of finite type over a countable state space.
. One shows that ZM has unique measure m with maximal entropy. m is

Markov on ZM' One can bring back m to ([0,1],T) to get the unlque'
maximal measure for T. It is absolutely continuous with respect to
Lebesgue measure and its support is a finite union of intervals. One
can use the above methods to determine those T's, whése maximal mea-
sure has all of (0,1] as suppoxt; '

A.KATOK: Lyapunov exponents, entropy and invariant foliatlon in

smooth ergodic theory

Connections between Lyapunov characteristic exponents and entropy with
respect to an invariant measure were discussed: estimation of entropy
from above for every Borel invariant measure, an exact formula for a
measure which generates family oanbsolptely continuous conditional
measures on expanding manifolds, example of a smooth dyﬁamical system
for which equality is not true for every meésure. In a case of a smooth
invariant measure several consequences of the formula for entropy were
presented: upper-semicontindity of the entropy, continuity on the set
of ergodic diffeomorphisms, continuity in the zero-entropy case and

' for some partially hyperbolic systems. There is also an example of a
flow without non-trivial zero exponents such that there exist an af-_
bitrary - small perturbaiion which is periodic on the set of full measure.
Some conjectures about the structure of the set of continuity of the
entropy and about genericity of some metric properties of measure-
preserving diffeomorphismé have been formulated.

B .KATOK: Generalized rotation numbers for Anosov flows

Main problem: when the homeomorphism h which conjugates two Anosov
diffeomorphisms or Anosov flows with a smooth invariant measure can

! be chosen absolutely continuous?
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We describe a countable number of invariants of abqolutely continuous
| equivalency in the cases of dimension 2 (for diffeomorphism) and 3
| (for flows). Typ;cal results:
i Theorem 1. Let wt,wt be two geodesic Anosov flows on 2-dimensional

manifold M, -y - a closed trajectory of o Y' = hy - the corresponding

trajectory of wt. If there exists an abs;lutely continous h, then the
length 1(y) = 1(y') + a({v]) where [v] € Hy(M,2) is a homology class
“of vy and a some linear function on 81(M,Z)
| Theorem 2. If in the same case 1(y) = 1(y') and h is Holder then h is
\
\
|

measure-preserving.

M.KEANE: Bernoulli schemes of the same entrcpy are finitarily iso-
morphic .

We show that two Bernoulli schemes with equal entropies are finitarily

isomorphic. The proof is of an elementary nature, using only the weak

'morphism can be explicitly constructed. This is joint work wifh

l law of large numbers and a marriage lemma with "weights! and the iso-
| M.Smorodinsky, submitted for publication in the Annals of Mathematics.

G.KELLER: Piecewise monotonic functioﬁs and exactness

We consider piecewise monotonic functions T on ‘the unit inferval as
they have been considered before by Lasota & Yorke, Bowen, and Kowalski
e.g., andkprove the following theorem: . ‘

The support of the T-invariant measure u = h + ! (see Lasota & Yorke)
splits into a finite number of T-ergodic components A for each of

which there exists a natural number p = p(A) such that A splits into

a finite number of subcomponents (Tp invariant), on each of which ‘

(Tp)|A is exact. Each of these subcomponents is a finite union of .

open intervals. )

F.LEDRAPPIER: A variational principle for topological conditional
entropy

Let X be a compact space and T a continuous map. We show that the

topological conditional entropy of the system can be expressed in
terms of the metric entropy of the invariant measures on the Cartesian
square of the system. Namely it is equal fo the maximum of defect of
upper semicontinuity of some relative metric entropy. This shows

the invariance of the top.cond. entropy under some equivalences.
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DFG 255 s , ©



Y

UFG

Deutsche
Forschungsgemeinschaft

M.LIN: Weak mixing

We obtain a weak mixing theorem for transformations and Markov oper-
ators which need not have a finite invariant measure:

"If P is an ergodic Markov operator, the following are equivalent:
(i) P has no unimodular eigenvalues except 1.

(1i) For every u € L, with fu dm = O and every f in L,

1 U !
k

lim Y |<u,p £>| = 0.

N 1

(iil) For every O ergodic with finite invariant measure, P x Q is
ergodic." ) )
Ergodicity of P x P implies these conditions, but is not eqguivalent.

D.A.LIND: Specification for compatt group automorphisms

A weak version of Bowen's property of specification fof certain auto-
morphisms of compact groups plays a kgy role in the splitting of
certain skew products. Unfortunately, there is an ergodic autoﬁorphism
of an eight-dimensional torus that does not have the weak specifiéa4
tion property, and one of a four-dimensional torus that has the weak
but not the strong specification property (dimensions eiqht and four
are the lowest-possible);We will discuss the extent to which general

group automorphisms have one of these properties..

B.MARCUS: Topological Entropy of some skew products

Let B : X~ Xand F : Y - Y be aperiodic shifts of finite type. Let

Y be an- integer-valued continuous function on X. Let P1 be the présspre
of h(F)y and uy its unique equilibrium state. Let P, be the pressure

of -h(F)y and My its equilibrium state. Define T : X'x Y - X x Y

T(x,y) = (B(x), FW(X)(Y)). The following is joint work with Sheldon
Newhouse. . A ' )

Theorem: h(T) = max(P1,P2). Moreover,

1) if P, + PZ' then T has a unique measure of maximal entropy.

1

2) ifP1 = P2 and Uy #ouy then T has exactly two ergodic measures of

raximal entropy.
3) if P1 = Pz and ﬁ1 = u, then T has infinitely many ergodic measures
of maximal entropy.
Example: If B and F are both the full 2-shift and

o®
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W(x) = {11lffxg :01}, then h(T) = log(5/2) and its only erqodic

measures of maximal entropy are B(5 5) x B(l,%) and B( ) x B(2 2).

M.MISIUREWICZ: Invariant measures for continuous transformations on

[0,1] with zero topological entropy

Let £ : [0,1] *‘[O,I] be a continuous mapping with zero topological
entropy and let p be an ergodic f-invariant probability measure on
IO,Ij. Then either p is concentrated oﬁ some periodic orbit of f
or the system ([0,1],u,f) is isomorbh’ic to the system (I,v,0), defir..
as follows: : ' . )

o
L n{o, 1},
o

-3 - .
v = 1 ¥, where V({0}) = S({1}) = 1/2,
(o]
w(o,o,...,o,1,e1,e2,...)'=‘(1,1,...,1,o,e1,ez,...).

J MOULIN OLLAGNIER- A new proof of E. F¢1ner s result:

Countable amenable groups have an ameaning filter

The existence of ah ameaning filter for countable groups with the h
fixed point property.is'proved by a new method, completely different
from Fédlner's very combinatorial one. It depends on the study of a
particular dynamical system, the topological dynamlcal system of all
total orders on G. ’

J.NEVEU: On_ the filling scheme and a 51mple proof of the Chacon-

Ornstein ‘Theorem

For any p051tive‘linear contraction of an L1—space which is consérva-

tive ergodic and for any h € 1! with fh < 0, the filling scheme .
_ — + - + X

(h, = h{ hhe1 = T hy = hy) is such that J h_ < = a.s, Hence if

f,g € L, are such that [f < [g, then since

I % = 3 hy + £, Z kg = § oIk hy + E

k<n k<n k<n k<n n
for some positive E , one gets that
AR
lim sup k<_nk_ < 1
n=e ly<n T9

from which the Chacon-Ornstein follows immediately. The ergodicity
4Pypothesis can be easily dispensed with.’

Deutsche . .
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R.NURNBERG: Constructions of Strictly Ergodic Systems which

are not Loosely Bernoulli

Sei o ein strikt ergodischer Punkt in (O,I)z mit topologischer FEntro-

pie O, der mit jedem Block auch seinen gespiegelten enthdlt. Es werden

notwendige Bedingungen angegében, unter dehen das einzige ‘MaB auf dem

BahnabschluB8 nicht ";oosely Bernoulli"” ist. Bis jetzt ist nicht bekannt,

ob es Folgen der Form b1 x b2 X .., bi ein Block aus Nullen und Ein-
‘ sep, gibt, die diesen Bedingungen geniigen.

W.PARRY: Generic properties of endomdrphisms
(Joint work with Rachel -Palmer and Peter Walters)

We consider E(x), the class of endomorphisms of the unit interval
(X,B,m) enhdowed with two‘topologies, viz. the weak topology
inherited from the weak or strong topologies on isometrics of
L (X) and the strong adjoint topology which requires Tnf -~ Tf
for all f € L (X) when Tn-* T. In the former A(x), the set of
automorphisms, is a dense GG and strgng mi*inq and zero eptropy
is "rare" (forming sets of first category.) In the latter, A(x)
is closed and nowhere dense and exactness and infinite informa-
tion (I(B[T-1B)) is the general case. The basic result which
establishes these theorgms is that Markov endomorphisms are
degse with respect to the strohg adjoint topology.

K.PETERSEN:'BalanciEQ'ergodic averages
Let (T : —» < t < »} be a mea=ure—preserving flow on a probabi-
. lity space (X,B,u), and g € L (X,B,u). Let 0 = {x€X : I‘q(TSX)dS=0
~ for some t > 0}). In Joint work with Brian Marcus, we p%ove the

following:

Theorem: [ gdu = O.
0 ’ 1 t .

Corollary: Let g*(x) = sup f g(T x)ds be the ergodic maximal

t>o ’

“function. If (T} is ergodic and a z [gdu, then
gdu = au{g* > a}.

{g*>a}

For a single measure-preserving transformation T : X - X and

DF Deutsche
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'K.SCHMIDT: Unique Ergodicity
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: n-1
f e L1(X,B,u), let 8_f(x) = X f(T x),. S. f(x) = inf S f(x), and
n " k=0 nz1

A(f) = {x € X : Snf(x) >0 for all n 2 1}, In this situation
the corresponding result is: .

Theorem: If T is ergodic and .[fdu 2 O, then [s,fau = [fau.
X A(f) X

Given a nonsingular ergodic automorphism T of a Lebesgue space,

(X,S,u) under what conditions can one assume that u is the only

" measure on (X,S) satisfying certain conditions. The Kriegef-Je-.

wett-theorem shows, for example, that one may assume to be the
only T-invariant probability measure on the space. In general; one
can specify unique probability'measures w;th given Radon-Nikodym
deri§ative, but measures with gi&en type or infinite measures with
a given R.N.derivative (i.e. there always exist many such
measures).

F.SCHWEIGER: The "jump transformation" and its agp}ications

Es sei (M,S) ein "fibered system" (Mich.Math.J. 22(1975),131 -187).
Sei A eine Klasse von Z2ylindern. Wir setzen

B = (3(11,...,1n)|B(11,...,1s) ¢ A, lsssn-1, B(i,,...,1)€A)

©

B = UE, P= U B
" EeB n=t T
n
D =Bl ,.eapi) | By, i) € A, 1sssn)
D,=Y E, W= 0D,V:P-M :
EEDn n=l vk = 8"x © x € B, .
Mr = M~ U VW, s* = Vs

.J o
Das neue "fibered system" (M*,S*) erweist sich als niitzlich
(Exgodizitdt, invariante MaBe); Anwendungen auf f-Entwicklungen,
X ~ x - %, Glitings Algorithmusfolgen.

" Forschungsgemeinschaft . © @
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C.SERIES: Foliations and ergodic equivalence relations

Let X,B,u be a Lebesqgue space and R an equivalence relation on X with
countably many points in each orbit. R is classified by the associated
flow and is of type II, III1,IIIA, IIIo according as the flow is R

on R, R/R, R/Z log A, properly ergodic respectively. We compute the
associated flow for the relations H,A induced on transversals to the
stable and weak stable foliations of an Anosov diffeomorphism, with
respect to any Equilibriuh state.

Theorem: 1) H,A are never III

2) The following possibilities occur:

H A

o Lot IIItop entropy .

-IIIA { IIIA”n =
. » III1

II1 C III

1 1

M.SMORODINSKY: Berndulli factors that span a transformation

Theorem (Smorodinsky, Thouvenot) Let T be an invertible ergodic
measure preserving transformation on probabillt space (X,B,u). There
are three Bernoulli factors BI,Bz,Basuch that é Bi = B.

i=1
Question: Are there always two Bernoulli factors that span B?
Remark: All the known examples of transformations T have the weak

Pinsker property, in which case two Bernoulli factors do span B.

L. SUCHESTON Operator ergodic theorems for superadditive;g;ocesses

1 n-1

Let T be a sub-Markovian operator on.L1. Let fn €L, 5, = ) fi.
S S

Assume (sn) superadditive, i.e., such that

Sh+k 2 Spt ™ S, vV n,k. 6§ € Ll is called a dominant if

Z TiG 2 S V n, an exact dominant if 6 has the minimal inteagral

among dominants. n-1

Theorem- The following are equivalent (a) lim %- ) ](si - Tsy_4)<=;
o
a

(b) Tim % 2 f(s ) < =3 (c) there exists a dominant; (d) there

Si-1
exists an exact dominant.
In the Markovian case, the implication (a) = (d) was proved with
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M.A.Akcoglu, together with a ratio ergodic theorem, a common generali- |
zation of the Chacon-Ornstein theorem and Kingman's subadditive theo-
rem. The result as stated above was obtained with A.Brunel.

- W.SZLENK: An examgle of a dynamical system with positive topological o

sequence entropy and zero metric sequence entropy.

Let (X,») be a topological dynamical system. For any increasing se-
quence of integers 2 = (n1,n2,...,nk,...) and for any open cover a
of X we set h (¢,a) = lim sup % N ( V © (a)). The number

)4

hple) = sup hy(0,a) is called the sequence topological entropy of the
system (X,9) (Goodman 1975). Goodman constructed an example of a dyna-
mical system (X,¢) such that for any e¢-invariant finite measure u we
have hu,A(w) = 0 and hA(w)_is positive for a sequence A,

We construct an example of a dynamical system.admittirg this property

and satisfying some other conditions. Namely, we construct a subshift

of finite type (X,0) such tbat '

1. X is countable -

2. the center of the system consists of one point

3. for a sequence of integers A and for the natural cover a of X the
number hA(o;a) is positive.

M.THALER: Ergodische Eigenschaften von reellen Transformationen

Es werden spezielle Transformationen T : R+ ~VR+ betrachtet, die zu
Ziffernentwicklungen mit monoton wachsenden Ziffernfolgen gehdren.
Klassische Beispiele sind die Engelschen und Sylvesterschen Reihen. Die
Engelschen Reihen haben lineares Ziffernwachstum und sind ergodisch,
~die Sylvesterschen Reihen haben quadratisches Ziffernwachstum urid' sim’
nicht ergodisch (bzgl. des Lebesgueschen MaBes) (cf. F.Schweiger,
W.Vervaat) . Derselbe Zusammenhang zwischen Ziffernwachstum und Ergodi-
zit&t besteht zwischen den folgenden beiden Algorithmen:

$x = (n+1) (x-n) "', x € In,n + 1] (n 2 0)
Kx = (xn + 1)(x-n)-1, x € In,n + 1] (Kotangensalgorithmus von
- D.H.Lehmer)

Deutsche
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K.M.WILKINSON: Stopping Times and Towers

If v is an ergodic automorphism of the probability space (9,8,u) and

v is a measurable map : 2 - N such that 0 is again an automorphism

of (2,B,u) we call v a stopping time for (Q,B{u,r) and 1’ a stopping
time transformation. Let S(1) be the set of stopping time transforma-
tions derived from 1 . We festrict attention here to those 1 defined

by means of a tower construction (which includes all Bernoulli shifts).

A generalization of the tower construction is introduced which allows
v

| us to 1nvestigate properties of 1 . In particular we show that if

T is a Bernoulli shift, the set of ¥ which are again Bernoulli is
dense with respect to the uniform metric in S(71).

M. Denker (Gottingen)
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