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Tagungsbericht 25 /1978

Ergodentheorie

11.6. bis 17.6.1978

In di.esem Jahr fand erstmals seit 10 Jahren wiener eine Tagung

über Ergodentheorie in Ober~olfach statt. 'Sie stand unter der

Leitung von M.Denker (Göttingen) und K.Jacobs (Erlangen).

Im Mittelpunkt der Tagung - in den Vorträgen und zahlre~chen

Diskussionen - standen das Isomorphieproblem für maßtre~e Trans­

formationen und Flüsse, das Klassifikationsproblem für topolo­

g~sche Markov-Ketten, die Ergodensätze und das Variat~onsproblem'.

fü~ die topologische Entrop~e. Die große Anzahl von 34 Vorträgen,

die Bedeutsamkeit der präsentierten Resultate und die frucht­

baren Diskussionen trugen dabei der schnellen Entwicklung oer

Ergodentheorie in letzter Zeit Rechnung. Zwei zusätzliche pis­

kussionsabende und eine abendliche "problem session" rundeten

die Tagung ab.

Die idealen Möglichkeiten, die das Forschungsinstitut nicht zu­

letzt auch zu~ Zerstreuung und Unterhaltung bietet, ließ die Ta- .

gung zu einem vollen Er·folg werden. Die TeilnehJT\.er der Tagunq

danken dem Direktor des Institutes, Herrn Prof.Dr. M.Barner,

und seinen Mitarbeitern fiir die organisatori~che Unterstiitzung

bei der Vorbereitu~g und Durchführung der ~agung.

Teilnehmer

J.Aaronson 1Rennes)

R.Adler (Yorktown Heights)

M.A.Akcoglu (Toronto)

St.Alpern (London)

J.Auslander (Maryland)

A.Beck (Madison)

A.Bellow (Evanston)

J.R.Blum (Tueson)

S.G.Dani (Bombay)

M.Denker (Göttingen)

Y.Derriennic (Rennes)

J.Feldwan (Berkeley)
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H.Haller (Erlangen)

T.Hamachi (Fukuoka)

G.Helmberg {Innsbruck)

M.Herman" (Paris)

F.Hofbauer" (Wien)

K.Jacobs (Erlangen)

A.B.Katok (Paris)

M.Keane (Rennes)

G.Keller (Münster)

U.Krengel (Göttingen)

W.Krieger (Heidelberg)

F.Ledrappier (Paris)

M.Lin (Beer-Sheva)

D.A.Lind (Seattle)

B.Marcus (Chapel HilI)

M.Misiurewicz {Warschau)

J.Moulin Ollagnier (Paris)

Vortragsauszüge

J.Neveu (Paris)

R.Niirnberg (Göttingen)

W.Parry (Coventry)

K.Petersen (Chapel HilI)

D.Pinchon (Paris)

B.Roider (Innsbruck)

K.Schmidt . (Coventry)

F.Schweiger (Salzburg)

C.Series (Ca~bridge)

K. Sigrnund . (Wien)

M.Smorodinsky (Tel-Aviv)

L.Sucheston (Columbus)

W.Szlenk (Warschau)

M.Thaler (Salzburg)

J.-P. Thouvenot (Paris)

K.M.Wilkinson (Nottingha~)

J.AARONSON: About transformations preservinq infitite ~easures

Let (X,B,~,T) be a conservative ergoaic transfor~ation preservlng

an infinite measure. We study properties of the form
n-1

C*) ~ L f 0 Tk
4 f fdU in some sense v f E L

4

n k=o x. _

where an > 0 are constants. Although the property (*) in the point-~

wise (a.e.) sense 15 eliminated,by the condition ~(x~ = co, 1t does

occur in a weaker sense quite frequent1y:
m -1

n 1 1 .
(**) v n .... co 3 rn - n .... co s.t. - L-- L foT) -+ !fdu a.e. VfEL"

k 1 k 1 n 1=1 am j=o
1

~ven though this (**) 1s not a consequence of ergodicity. The con­

stants {an} are uniquely defined up to asyt'l.ptotic equivalence, anel can

be combined with Krengel entropy to yield a fairly strang invariant far

the isomerphism af null recurrent ~nrkov shifts (which satisfy (**».

Seme ether examples of transformations satisfyin9 (**) are:
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N Pk
Tx x + r t -x Pk

G 0, t k E IR 1
k=l k J a cvn

n

Tx ax + (1-a) tan x

Tx x + tan x an ,.,." 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 nonwanclering. Let

N
x

denote the setof nondoubly transitive points. (X,Q» Fd (Y,lIJl denote.s

topological conjugacy between two systems. ~ 1s an invariant and topo­

logical entropy h(X,~) 1s an invariant. Let (SZ,a) denote the ful{

shift on a finite symbol set S. Let (X(T),a) rlenote a topological

Markov subshift of (SZ,o) where T 1s a 0-1 transition ~atrix on the

symbols .fram S. It i5 wellknCV1n that entropy is not a cOf!1plete in­

variant for topological Markov shifts. Therefore, we introduce another

Dequivalence relation slightly weaker ihan t~pological conjugacy. We

say (Y,~) 1s an almost conjugate extension of (X,w) if 3 a continuous

"boundedly finite to one map n of Y onto X which is 1-1 on the doubly

transitive points. The map n makes (Y-Ny'W) ~ (X-NX'~). Two cynamical

systems are sald to be almost top. conjugate, {X,~) ~ (Y,~l, if ~here

exists ~ common almost conjugate extension. Now - 1s an equivalence

relation and topological entropy is an invariant.

Homeomorphism Theor"em (Adler, Marcus)

For aperiodic topological Markov shifts topolo~ical entropy 15 a com­

plete invariant.

Cor. Two hyperbolical taral automorphisms are almost topolbqically

conjugate 1ff they have the same entropy.

Many questians naturally arise for this equivalence relation.

M.AKCOGLU: Pointwise Ergodie Theorews

We shall discuss the theorems related tu the exi.stence of a.e.

limn _., An (Tl f, where }In (Tl = L~:~ T~i are t:he resaro averacres of a

linear contract1on T : Lp - 1,p on the Lp space of a o-finite ~easure

space (X,F,~) and f E L . Als~ we shall give a" so~~what simplified
p

version of the Menchoff-Burkholder counter-example for p=2 and indi-

cate why this example does not seero to be adaptable to the other

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

Let ~ be a nonatomic Borel measure on a compact connected metric space ~

(X,d), with support l.l = X. Let G = G(X,d,l.l) denote all invertible

~-preserving transformations on X, and let H c G be the suhset consist­

1n9 of (~-preserving) homeornorphisms." We define two metries on G

Wsup (F,g)

~weak. (F ,g) inf{A : ~(x : d(F(x),g(x»>A) < A)

ess sup d(F(x)~g(x».

xEX

Let GE = {g E G : ~sup (g, id~ntity) < E}, and HE = H n GE.

Definition: (X,d,l.l) i5 a weak Lusin measure space if V e: 3 Ö such •

that HE is dense in GÖ in the weak topoloqy:

Theorem 1: If (X,d) i5 a manifold of dimension at least 2, then

(X,d~u) Is a weak Lusin mea~ure space.

Theorem 2: Let (X,d,U) be a weak Lusin measure spac~.

Let S c G be a weak to~ology Go subset which 1s self-conjugate in G.

Then the following are equivalent: (i) S dense in G, weak topology;

(li) s n aperiodics * ~: (ii1) S n H dense in H, sup topology.

J.AUSL~D~R: Disjointness in ergodie theory and topoloqical dynarnics

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

Let (X,T) and (Y,S) be minimal flows, w1th (X,"T) point distal. Let

~ and v be ergodie invariant measures on X and Y respectively such

that the processes (X,T,lJ) and (Y,S,v) are d-isjoint. Then, (X,T) and

(Y,S) are topologically disjoint. The proof uses the Veech structure

theorem for point-distal minimal flows, as weIl as results of Glasner

and the author on lifti~g topological disjointness. Similar techniques

are used to obtain examples of topologically dis joint min~mal flows

with positive topological entropy.

Let (Q,F,p) be a probability space and (f ) an increasing sequence
n nEN

of sub-a-fields of F. We denote by T the set of all bounded stopping

times and by Tf the set of all stopping times (relative to the fil­

tration (Fn)nEN) that are finite a.5. We introduce the nation of

u very rich" set of stopping times. A "very rich" set S C T
f

is in

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

and S = T f ' hut 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, L1-bounded sequence of real

r.v.'s. The following are equivalent assertions:
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(1) 1im Xn(w) ex1sts a.5.
nEN

(2) There is a "very rieh" set S C T
f

such that the set

{xTITES} 18 L1-bounded and such that 1im f XTdP ex1sts.
TES

In other words, a.s.convergenee 1s equiva1ent to an flamart type" prop­
erty.

J.R.BLUM: Pointwise erqodic summabi1ity methods on LCA qroups

Let G be o-compact LCA group of measure-preserving transformations

on a probability space (Q,F,~). Let ~ be a probabil1ty density on

~ G with respect to Haar measure and let ~*J be J-fold convolution of

~ with itself. We obtain

1) Assume I~(y) I < 1 for y E ·C, Y * e. Then there is a set D dense

in L2 (n) such that for f E n

f *NG f (gw) <D. (g) dg + Sf, for a.a. Ca>

where S 1s the projection on the manifold 6f f invariant under G.

2) Assume ~(y) * 1 for y E G, y * e. Then for f E L1 (n) we have

1 I f f(gCa» ij)*J(g)dy + f a.e., where f i~ invariant order G,
n J~l G·
and l.= Sf for f E L2 (n).

S.G.DANI: Invariant measures of horospherical flows

For a compact homogeneous space G/f where G 15 a semisimple Lie group

and r 1s a discrete subgroup the horospherical ·flow is uniquely ergodic;

i. e. admi ts a unique invariant probabi11 ty measure. We now cO,nsider

non-compaet homogeneous spaces (then the above i5 no more true) an~

cla5sify the invariant measures, for a su~table large class cf homo­

geneous spaces .The study enables ·us to identi fy minimal subsystems

of some of the horospherical flows. In particular we consider the

natural action of SL(n,E) on Rn and describe.all invariant measures

and minimal sets.

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

~roup of SL(2,~».

J .FELDMAN:' Reparametrization cf prohability-preserv1ng n-flows

Quite recently, strik1ng progress was made in the study of Kakutani­

equivalence of probability-preserv1ng transformations, in works of

Feldman, Katok, Ornstein, Rudolph, Sataye'v, and \"leiss on "Loosely

Bernoul11" transformations. This may be interpreted as the study cf

the classifications of probabil1ty-preserving flows up to reparametri-
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zation and isomorphisrn. Similar result~ have now been obtained (by

Feldman, Na~ler 'and Drnstein) for probability-preserving actions cf

~n. However, new p~enomena arise, and new techniques are required:

~specially in the positive entropy case, where an "approxi~ate entropy"

plays a cr~ti~al role. Some basic results on repara~etrization by

Rudolph are used, ~s weIl as aversion for n-flows of Abra~ov's for­

mula, due to Nadler.

T.HAMACHI: Fundamental homoroorphis~ of normalizer grouE of ergodie

non-singular transformation

Let G be a countable ergodie group of non-singular transforI'lations 0_
a Lebesgue space ,(Q,F,P). Let N[G] be the normalizer group consisting'

of all non-singula~ transformat~ons w satisfying orbG(w~) = ~ OrbG{~)

a.e~ w ~here orbG{~) = {g~lgEG}. Let (G] bethe full group of G con-

'sisti~g of all non-singular transformations ~ satisfying ~~ E OrbG(~)

a~e. w. [G] is a su~group of N[G]. Normalizers R, and R2 are outer

,conjugate wlth each other if there exists a normalizer ~ such that
-1 -1 .

Rl~R2 ~ ErG]. We consider invariants for outer conjugacy. For

R E N[G] let p(R)'be the least positive integer p such that ~p E" [G]

and if" there does n~t exist such p let p(R) = =. Set R(w,u) = ,
" dPR . 'V

(R~t U - log cr-(CJl») for {w,u} E Q x R. Let. E;(G) be the ergodie de-
, p ....., rv

composition of Q x R with respe~t to G = {gig E [G]}. Let mod R be the

factor transformation cf R on the quotient space Q x R/~(G). We say

mod R i5 th~ ~undamental homomorphis~, of the norMalizer group N(G].

Then p(R) and mod Rare invariants for the outer conjugacy.

~' .

G.HELMBERG:" Ort 'e:-independence a'nd topoloqical' 'Rohlin"-sets.

Let P = {P" •.• ,Pn } and Q = {Ql, ••• ,Qrn} be roeasurahle partitions of •

probability space (x,F,~). E-independence of P and Q(PiEQ in the sen~

of Ornstein) implies

')'- E E
h{P) ~ h(P/Q) :i T E log n + n("2) + n(l- .2')'

There are partitions P and Q such'that P i
E Q and

3"-E e:
h{P) - h(P/Q) .~ -2-" E 10,9 n - (1-(:) n("L) + 0(1) as n'" ce

The statement of proposition 15.4. in Lecture Notes 527 (Denker/

Grillenberger/Sigmund) may be connected to serve as weIl 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 Maß für die Transformation T:x-ßx+a(mod 1)

We consider the transformation T x - ßx + a(mod 1). ([O,I),T) is
t+ N misomorphie ~o a shiftspace LT = {~E (I, •.. ,n) : ~$O ~5~ for all m~O}

for some ~ and~. Its natural extension ~T ea~ be written as disjoint

union X U N. Every measure concentrated on N has entropy n and X 1s

isomorphie ~oa shift LM of finite type over a eountable state.space .

One sho~s tQat IM has unique measure m with waximal en~ropy. ~ 1s

Markov on IM. One can bring back w to <10,1],T) to get the unique

max1mal"rnea~ure for T.·lt 1s absolutely continuous with respect· to

Lebesgue me~sure and its support 1s a finite union of intervals. One

ean use the above methods to determine those T's, whose ~aximal mea­

sure has all of [o,ll as SUPPO!t~

A.KATOK: LY~PUnOv expopepts,eritropy and invariant follation in

smooth ergodie theory

Connections between Lyapunov characteristie exponents and entropy with

respect to an invariant measure were disc~ss~d: estim~tion of entropy

from above ~or every Borel invariant rneasure, an exact t"ormula for"a

measure w~ich generates family of" absol~tely continuous conditional

measures on expanding manifolds, example of a srnooth clynarnieal system

for which equality is not true for "every measure. In a ease of a smooth

invariant measure several consequences of the for~ula for entropy were

presented: upper-semicontinuity of the entropy, continuity on the set

of ergodic diffeomorphisrns, continuity ~n the zero-entropy case and

for some partially hyperbolle systeJTls. There"is also an exaJTlple of a

flow w1thout no~-trivi~~ zero exponents such that there exist an "ar­

~itrary·small perturbation which is periodie on the set of full measure.

Some conjectures about the strueture of the set of continuity of.the

entropy and about genericity of some metric properties of rneasure­

preserving diffeomorphisms have been formul~ted.

A.KATOK: Generalized rotation numbers for Anosov flows

Main problem: when the homeomorphism h which conjugates two Anosov

diffeomorp~isms or Anosov flows with a smooth invariant rneasure can

be chosen absolutely continuous?
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We describe a countable number of invariants of absolutely continuous

equivalency in the G.ases of dimension 2 (for diffeomorphism)and 3

(for flows). Typical results:

Theorem 1. Let <Pt,tP
t

be two geodesic Anosov flo~s on 2-dimensional

manifold M,·Y - a cl~sed trajectory of <Pt y' = hy - ~he corresponding

trajectory of W
t

. If there exists an absolutely continous h, then the

length i(y) = l(y') + aCryl) where [y] E Hi(M,a) 1s a homology cl~ss

of y and a same linear function on H~{M,~)

Theorem 2. I f in ,the same c~,se 1 (y) = 1 (y I) and h is Hölder then hiS.
measure-preserving.

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

morphie

We show that two Bernoulli sehemes with equal entropies are finitarily

isomorphie. The proof 15 of an elementary n-a tur~, using only the T.o,eak

law .of large numbers and a marriage lemma wi th "weights~' and ,the i80­

morphism can be explicitly constructed. This is joint werk with

M.Smorodinsky, submitted for publieatlon in the Annals of Mathematics.

G.KELLER: Piecewise monotonie fun'ctions and exactness

We consider piece\l!ise monotonie functions T on ·the un'! t. interval , as

they have been considered before by Lasota & Yorke, Rowen, and Kowalski

e.g., andkprove the following theorem:

The suppoit o~ the T-invariant rn~asure ~ = h • ~~ (see.Lasota & Yorke)

splits into a finite number of T-ergodic components A foreach of

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

a finite n~ber of subcomponents (TP-invariant), on each of which _

(TP ) IA is exact."Each of these ~ubcomponents 1s a finite union of, ~

open intervals.

. F. LEDRAPPIER: A varta tional prin'c'ip'le' fÖr tÖpolog ical CODd i tion'al

entropy

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

topologl~al cenditional entropy of the system can b~ expressed 1n

terms of the rnetric entropy of the invariant measures on the Cartesian

square of the system. Namely it is equal to the maximum of defect of

upper semicontinuity of some relative metric entropy. Thi.s shows

the invariance of the top.cond. entropy under same equ~~alences.
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M.LIN: Weak mixing

We obtain a weak mixing theore~ for transformations and Markov o~er­

ators which need not have a finite invariant measure:

"If P 1s an ergodie Markov operator,

(i) P has no unimodular eigenvalues

(ii) Far every u E L, with fu dm = 0
1 N k

11m N I )<u,p f>1 = o.
N k=l

(ii1) For every Q ergodie with finite inv~riant measure, P x Q i5'

• ergodie."

Ergodicity of P x P implies these conditions, butts not equivalent.

D.A.LtND: Specification· for comp~bt group automorphisms

A weak'version of Bowen's property of specification for certain auto­

morphisms of compact groups plays a key role in the splitting of. .

certain skew products. ~nfortunately, there is an ergodie autoroorphism

of an eight-dirnensionaltorus that does not have the weak spec{fica­

tion properfy, and one of a four~dimensional forus that has the ~eak

but not the strang speci~ica~ion property (dimensions eiqht and ~our

are the lowest ·possible) .. We will discuss the extent to which general

group automorphisms ha~e one of these properties ..

•

B.MARCUS: Topological Entropy of some skew products

Let B : X - X and F : Y - Y b~ aperiodic shifts of ~inite type. Let

~ be an- integer-valued continuous function on .X. Let P1 be the pressure

of h(F)~ and- ~1 its unique equilibrium state. Lef P2 be the pressure

of -h(F)llJ and ~2 its equilibrium state. Define T :' X'x y - X x Y

T(x,y) = (S(x), F$(X) (y»). The following 1s jpint work with Sheldon

Newhouse.

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

1) if P, * P2' t~e~ T-h~s a unique measure of maximal entropy.

2) if .p, P 2 and U1 * U2 then T has exactly two ergodie measures of

r,~aximal ent.ropy.

3) if P1 = P2 and U, U2 then T has infinitely many prgodic me~sures

of maximal entropy.

Example: If Band F are both the full 2-shift and
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.(x) = {~,iffx~ :o'}, then h(T) = 10g[5/2) and its only ergodie
" " 0 41 11 14 11

measures of maximal entropy are B(S'S) x B(2'2) and B(S'S) x B(2'2).

M. MISIUREWICZ: Invar i"an t measures for continuous transformations on

[Otl] with zero topological entropy

Let f : [0,1] ~ [O~~] be a continuous mapp~ng with zero topological

entropy and let" ~ be an ergodie f-~nvariant probability measure on

(0, I]. Then either ~ 15 concentrated on some periodic orbit of f

er the system ([O,I],J,.L,f) 1s isomorphie te the system ([,v,<p), defi~""

as follows: -

L JI{O,1},
o

v = TI V, where v({O}) = v({J}) = 1/2,
o

<p (0,0, ••. ,0, 1, e: 1 ' E 2' • • .) . =' (1, 1 , · • • , 1 ,0, e: l' e: 2' · · · ) •

J.MOULIN OLLAGNIER: A new proof"of E.F~lner 5 result:

Countahle amenable groues have an ameaning ,filter

The existence of an ameaning fil t~r for countable groups "wi th the

fixed point property is·proved by a new method, completely different

from F~lner I s very eombinatorial one ..It depends on the study of a

partieular dynamical system, the topological ~ynamical system of all

total orders on G.

J • NEVEU: On the" fill'in~ scheme" and a" si",pl'e" proef of the Chacon­

Ornste~n ~h~orem

For any positive "linear contraction of an L'-space which is conserva~

tive ergodie and for any hEL' with fh ~ 0, the filling scheme _
+ - \ +(ho = h h "= T h - ~n) 1s such that Ln h

n
< m a.s. Hence if1 n+' n

f,g E L+ are such that Jf < /g, then since

r Tk~ = I h+ + t, ~ Tk9 ~ "Tn- 1- k h; + ~n
k<n k<n k n k<n k<n

for same positive ~n' one gets that

lk<n
Tkf

lim sup
Tk9

~ I
n-(lI)

Lk<n

from whieh the Chacon-Ornstein follo~lS irnmediately. The ergoaicity

"pypothesis can be easily dispensed with.
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R.NURNBERG: Constructions of Strictly Ergodie Systews which

are not Loosely Bernoulli

•

Sei ~ ein strikt e~90discher Punkt in {O;1}7 mit topologischer Entro­

pie 0, der mit jedem Block auch seinen gespiegelten enthält. Es Ylerden

notwendige Bedingungen angegeben, unter denen das einzige "Maß auf de~

Bahnabschluß nicht n~oosely Bernoulli" ist. Bis jetzt ist nicht bekannt,

ob es Folgen der Form b 1 x b 2 x .~., b
i

ein Block aus Nullen und Ein­

sen, gibt, die diesen Bedingungen genügen .

W.PARRY: Generic properties of endornorphisms

(Joint work with Rachel'Palmer ann Peter Walters)

We ~onsider E(x), t~e clas~ cf endomorphisrns of the unit interval

(X,B,m) endowed with two topologies, vize the weak topology

inh~rited from the weak or strang topologies on isometrics af

L
2

(X) and' the strong adjoint' topoldgy wh1ch requires T f - Tf
. ,2' . n .
fora!! -f EL(X). when Tn .- T. In the former .A (xl, -theset of

automorphisms, is a dense Gö and strang lTIixing' and zero entropy

1s "rare" (forming s~ts of firs~ ~at~gory.)- In the latter~ A(x)

is closed and nowhere dense and exactness.and infinite inform~­

t'ion (I(BIT- 1S» 'is'the general case. "The 9asic re~ult whi~h
establishes these theor~ms·is that Markov endoMorphisms are

dense with respect to the strong adjoint topology.

Let {Tt : -~ < t < ~} be a measure-preserving flow on a probabi-
. 1 t

lity space (X,B,~), and gEL (X,B,~). Let 0 ~ {xEX: f g(Tsx)ds=O

for some t > O}. In joint work,with Brian Marcus, we p20ve the

following:

Theorem: f gd~ = o.
0­

Corollary: Let g*(x)
t

= sup t f g(T x)ds be the ergodie maxiwal
t>o 0 5

. function. Ii {T
t

} 1s ergod1c and a ~ fgd~, then

J- gdlJ = alJ{g* > a}.
{g*>a}

•

For a single measure-preservin9.transformation T )( .. )( and
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1 n-1 k
f E L (X,B,ll), let Snf(x) = r f(T x) "s:~f(x) = inf Snf.(x), and

k=o n~l

A(f) = {x EX: Snf(X) > 0 for all n ~ I}.' In this situation

the. corresponding result 1s:

Theorem: If'T is ergodie and ·ffdu ~ 0, then fs fdu = /fdU.
X· A (f) * X

K.SCHMIDT: Unique Ergodicity

Given a nonsingular ergodie automorphisrn T of a Lebesgue space,

(X,S,u) under what conditions can one assume that U i8 'the only

measure on (X,S) satisfying" certain conditions. 'The Krieger-~e-.

wett-theorem shOws, for example, that one may assume to be the

only T-invariant probability measure on the space. In general, one

can ~pecify unique probability 'measures w,ith given Radon-Nikodym

derivative, but rneasures with gi~en type or infinite measures with

a given R.N.derivative (i.e. there always exist many such

meas~res) •

F.SCHWEIGER: The "jurnp transformation" ana: its applications

Es sei (M,S) ein "fibered system" (Mich.Math.J.ll(1975),181~187).

Sei A eine ~lasse von Zylindern. Wir s~tzen

~n { B (i 1 ' • • •.' in) IB ( i 1 ' • • • , i s) $ A t I .~ s ~ n - I, B ( i 1 ' • ~ • , in) E A}

U E, P = U
EEB n=l

n

Vn {B(i 1 , ••• ,in ) I B(i1,~ •. ,is) ~ A, l~s~n}

n Dn , V : P • M
n=1 Vx = Snx ~

M* = M' U v-jw, 5* = vI M*
j=o

Das neue "fibered system" (M*,S*) erweist sich als nützlich

(Ergodizität, invariante Maße); Anwendungen auf ß-Entwicklungen,

x • x - ~, GUtings Algorithmusfolgen.

.~

I i
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C.SERIES: Foliations and erqodic equivalence relations

Let x,B,~ be a Lebesgue space and R an equivalenee relation on X with

countably many points in each orbit. R is classified by the associated

flow and is of type 11, III 1 ,III k , 1110 aecording as the flow i5.m

on m,_m/~, m/7 log A, properly ergodie respectively. We compute the

associated flow (or the rel~tions H,A induced on transversals to t~~

stable and weak stable foliations of an Anosov diffeomorphisrn, w~th

respect to any equilibrium state.

Theorem: 1) H,A are never 111o

2) The following possibi1ities occur:

H A
11 111"

top.entropy
"'~

'lIlA {
111

~l/n

111,

111 1 III,

M.SMORODINSKY: Bernoulli faetors that span a transformation

Theorem (Smorodinsky, Thou~enot): Let T be an invertible ergodie

measure preserving transform~tion on probabilit~ sp~ce (X,B,u). There

are three Bernoulli factors 81'B 2,8 3 suCh that iY. Bi = B.

Question: Are there always two Bernoulli faetors that span -8?

Remark: All the"~ examples cf transformations T have the weak

Pinsker property, in which case two Ber~oulli factors da span B.

L. SUCHESTON : Opera'tor ergodie the"a"rem~' ~f'o'r 'supe"raddi'tive proce'sses
, 1 .1 n-1

Let T be a sub-Markovian operator onL • Let f n E L+, Sn r f i ,

Assume (Sn) sup'e'ra'ddi·tive, i.e., such that

sn+k ~ sn .+ T
n

sk V n,k. 6 E L1 15 called a dominant if

n-1 .
~ T

1
6 ~ s V n, art exact do~inant if 6 has the minimal integr~l

o n
among dom1nants. .

l' n-1
Theorem: The fo11owing are equiva1ent (a) 11m n l /(51 - TSl_1)<~;

1 n-1 , 0
(b) 1im n ~ !(Si-TSi_1) < ~; (e) there exists a dominant; (d) there

o .
exists an exact do~inant.

In the Markovian case, the implication (a) ~ (d) was proved with
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M.A.Akco'qlu, toqether with a ratio ergodie theorem,' a comrnon generali­

zation of the Chacon-Ornstein~ theorem and Kingman '5 sub~dditive theo­

rem. The result as stated above was obtained with A.Brunel.

W.SZLENK: An example of a dynamical system with positive toooloqical

sequence entropy and zero rnetrlc sequence entropy.

Let (X,<p) be a topoloqical'dynarnical system. Per any increasing se­

quence cf integers A = (n 1 ,n 2 , .•• ,nk , ... ) and for any open cover a
1 k -n-

o f X we set hA (cp, a) = 1 i m s u P k N ( V CD 1 (a ) ). The n UIT1.be r
k i=1 ~

,hA (q))= s~p h A (q)t a ) is called the sequence topological entropy of the

sys1;em (X,<,p) (~oodman 1975). ,Goodman con~tructed an example of a dyna­

mical system (X,~) such that for any ~-invariant finite measure U we

have hu,A(~) = 0 and hA{~)' 1s positive for a sequence A.

We construct an example of a dynamical system admitting this property

and satisfying same o~her conditions. Namely, we construct a subshift

of finite type (X,d) such that

1~ X 1s 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(a;a) 1s positive.

M. THALER: Erqodische Eigenschaften von re'ellen Trans fOrJTlationen

Es werden spezielle Transformationen T :!R+ ~ lR+ betrachtet, die zu

Ziffernentwicklungen,mit monoton wachsenden Ziffernfolgen -gehören.

Klassische Beispiele sind die ~n~el~chen und Sylvestersehen ~eihen. Die

Enqelschen Reihen haben lineares Ziffernwachstum und sind ergod~sch, ~

, die Sylvesterschen Reihen haben quadratisches Ziffernwachstum und sin~

nicht ergodisch (bzgl.des Lebesgueschen Maßes) (cf. P'.Schweiger,

W.Vervaat),.,Derselbe Zusammenhang zwisc~en Ziffernwachstum und Ergodi­

zität besteht zwischen den folgenden heiden Algorithmen:

-1
Sx = (n+1) (x-n) , x E ln,n + 1]

Kx = (xn + 1)(x-n)-', x E ]n,n + 1]
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K.M.WILKINSON: Stopping Times and Towers

If T 1s an ergodie automorphism of the probability space (n,B,~) and

v is a measurable map : n - ~ such that T
V

i5 again an automorphism

of (O,B,J.1)· we call " a stopping time for (Q,B,·U,T) and T\} a stopping

time transformation. Let SeT) be the set of stopping time transforma­

tions derived from T • We restrict attention here to those T defined

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

A generalization of the tower construction is introduced which allows

us to investigate properties of T
V

• In particular we show that if

T is a·Bernoulll shift, the set of T
V which are aqain Bernoulli is

dense with respect t~ the uniform metric in S(T).

M. Denker (Götting~n)
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