
MATHEMATISCHES FORSCHUNGSINSTITUT QBERWQLFACH

Tag u n g s b e r ich t 18/1983

Probability measureS o~ groups

.24.4. bis 30.4.1983

Die siebente Tagung über ~ahrscheinlichkeitsmaßeauf Gruppen stand wieder unter

der Leitung der Herren H. Heyer (Tübingen) und L. Schmetterer (Wien). Es nahmen

insgesamt 40 Mathematiker teil; von diesen stammten 29 aus 9 Staaten des Auslands.

-Neben 3 Übersichtsvorträgen, in denen neueste Forschungsergebnisse über Null-Eins

Gesetze der Wahrscheinlichkeitstheorie, Irrfahrten auf homogenen Räumen sowie

Konvergenzsätze IUr Wahrscheinlichkeitsm~eauf Gruppen und Halbgruppen zusammen­

gefaBt wurden, fanden 28 Einzelvorträge statt. Schwerpunkte dieser AusIuhrUnge~

waren unter anderem die Anwendung der Theorie der Hypergru~pen auf wahrschein­

lichkeitstheoretische Fragestellungen, stabile und :semistabile Maße: auf Lie-Grup~

pen, algebraische Eigenschaften der Menge der Wahrschei~lichkeitsmaßeauf einer

Gruppe, starke Gesetze der großen Zahlen sowie ausgewählte Probleme der harmoni­

schen Analyse lokalkompakter -Gruppen, die in engem Zusammenhang mit der struktu­

rellen Wahrscheinlichkeitstheorie stehen. Physikalisch ausgerichtete Arbeiten über

zufallige -Schrödingeroperatoren und-nicht kommutative Wahrscheinlichkeitstheorie

auf freien Algebren zeigen das breit gefächerte Interesse auf, das Iur die Thema­

tik der Tagung besteht. Lebhaft ~enutzt Wurde die Möglichkeit der Diskussion mit

Mathematikern aus dem ·fernen Ausland, die trotz finanzieller Restriktionen ihren

Weg nach Oberwolfach gefunden hatten~ Die wissenschaftliche und persönliche

Atmosphäre, die nicht zuletzt durch eine begrenzte-Teilnehmerzahl gewährleistet

wurde, trug dazu bei.

Zum Ende dieses Jahres ist die Herausgabe eines Proceedingsbandes über diese

Tagung geplant, der die im folgenden nur kurz zusammengefaßten Vorträge

ausIUhrlicher wiedergeben wird.•
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Vortragsauszüge

w. BLOOM:

2

Translation bounded measures and the Orlicz-Paley-Sidon theorem

Let G denote a,locally comp~ct abelian group with character group r. The space

of complex Radon measures on G will be written as M(G). A measure ~E M(G) is

said to be .translation (or shift) bounded if { I~ I (x+K) x E G} is bounded

for each compact KcG. Such' measures are naturally in the study of convolution.

It is known that ~ is translation bounded if and only if ~ is convolvable with

every bounded Radon measure on G. Here we study the space of translation boun­

ded measures,. which can be realized as the dual of the amalgam space (C,11),

and use this description' to prove the following: A measure ~is translation

boun'ded iff every f<: L2 (r) wi'th compact support satisfies fe. L2 (~). This ex­

tends a result previously obtained by V. Ja. Lin for the Euclidean space ]Rn.

We also consider similar results where f is restricted to bel~ng to·the family

of characteristic functions; for the real line lR our result is
... 1

Theorem: Let nc lR be compact wi th nonvoid interior and suppose that t AE. L (~)

for every Borel set AC O. Then r(X) (~[ n,n;1[)2 < 00 •

The Orlicz-Paley-Sidon theo~em n=-(X)obtaines the same conclusion, but with the

assumption that fE Li(~) for every continuous function supported in O.

P. BOU,GEROL

Remarques sur la generalisation du theoreme de continuite de Paul Levy

aux groupes localement compacts

Let ~n be a sequence of probability measures on a local~y compact group G

such that T converges weakly to an operator D(T) for every representation T
~n ...

of the reduced dual G
2

of G. Then ~n converges to a bounded measure v of

total mass less or equal to 1. The aim is to look for conditions on D(T)

which imply that v is a probability measure.

If G is amenable and D(T) is continuous at"1I in a certain sense, v is a

probability"measure. 1f G is not amenable, the convergence of T~ to D(T) for

all T in Gand the c~ntinuity of D(T) inlI are or are ~ot a suftlcient con­

dition for v to be a probability measure according to the structure of G.
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T. BYCZKOWSKI

Decomposition of eonvolution semigroups induced by processes on locally

compact groups

Let G be a second countable locally compact group. ~e consider a continuous

semigroup (~t)t>O of probability measures on (GT~) where ~ is an arbitrary

set and;tJ is tl)e product of Borelo--algebras. 'rhe fol16w.fng theorem holds:

Theorem: Assume that H is a normal~T-measurable subgroup of GT
such that

. ~t(H) > 0 for all t~O. Then the corresponding generating functional A of

(~t)t>O is of the form A c(v-öe ) + A
H

H .
where, c20, v is a probability measure such' that v(H)=O and A is the genera-

ting functional of a semigroup of probability measures concentrated on H.

As a corollary we obtain:

Corollary: Let (~t)t>O be a Gaussian semigroup on G
T

• Assume that H is a

~T-measurable subgroup of G
T

such that ~t(H»O for all t>O. Then ~t(H)=1 for .

all .t>O.

The main tool used in the proofs is the Trotter Approximation theorem. 'Above

results are based on a joint paper with A. Hulanicki (to appear in Ann. Prob.).

Y. DERRIENIC

On recurrence and positive harmonie functions for some Markov chains

on the real line

The following result is proved:

Let P(x,dy) be a Markov kernel on lR • Assume that

1) P is a Feiler kernel, that is Pf(x) = .!f(y) P(x,dy) is continuous

for every cantinuous bounded f;

2) P is irreducible with respect to open sets~ that is nlo pn(x,U» 0

for every x and every open set U;

3) for ev~ry x P(x,dy) is centered at x, that is /y P(x,dy) = x;

4) far every x the support of P(x,dy) is eompact and the diameter d{x) of

this support satisfies the inequality d(x)~lxl+K. for some constant K.

Then the Markov ehain defined by P is recurrent in open sets, that is

P ( lim [X ~ U]) = 1 for every x and every open set u.
x n
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E. DETTWEILER

Diffusions on Banach spaces

We study the follo~ing form.of stoch~sti~ differential equations on a Banach

space E~ Suppose that (Z'd'P) is a o-finite measure space, ~ is a Gaussian

random field on IR x Z, and a: :R xE + E • b: lR xZxE + E are two functions
+ + +

which satisfy certain additional conditions (Lipschitz condition etc.).Then

the stochastic integral'.equation

X
t

' x + Y a(s,X ) ds + r J b(s,z,X ) t(ds,dz)
00 S.· oZ s .

has a (unique) solution if (and only if) the Banach space E has an equivalent

2-uniformly.smooth norm. The solution is a Markov process whose infinitesimal

generator ~ has theNform

Af(t,x) ddtf(t,x.; + f'(t,x)(a(t,x» +.!2 I ~"(t,X)(b(t,z,x)B2) P(dz)
'x Z x

for all f 6'ff (IR+xE) • These ·results are obtained from ineqüali ties for

E-valued martingales which ·are valid if and only if E has an equivalent

2-uniformly smooth norm (which was proved by ~isier).

T. DRISCH

Stable laws on the Heisenberg.group

For characterizing stable probability measures on a locally compact group G,'

the new concept of Hazod requires the determination of the. continuous auto­

morphism groups T: lR'" .+ Aut(G) ~- If G is a simply connected nilpotent real Lie+. .
group, ~d if.'t' is contracting, then A is the generating distribution of a

.stable ~emigroup iff xA = .TxA for all x>O.

In the ease of the n-th .Heisenberg group niri. :R~n$lR, the contracting T' are

of the form

T inn(v~xm+Mv)~ 'Q 0 6 (x>O) ,
·x M

2n .' x xlß

wh~re' v E IR " mE.:H: ' M~ Sp(2n"IR)~, spec(M) c {z ~ a:: Re z > -m},

and a dehotes dilatation by s, 6A rotation of m2n
by the symplectic matrix A,

B .

and inn(w) the inner,automorphism by w. If, moreover, ~ ~d M fulfilles

certain speetral conditions, then T allows stable laws (and eonversely).

Finally the' (more complicated) noneontractin~ ease has been described.

B~-J. FALKOWSK~

An Analogue of the Levy-Khintchin Formula on SL(2,~)

The following theorem is presented

Theorem: Let G be a eonnected " semisimple Lie group. Then for every pair (d, b)
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consisting of a continuous l-cocycle ö and a continuous function b: G + lR

satisfying .Im <ö(g2),ö(g~1» b(gl)+b(g2)-b(g1g2)

we pbtain an infinitely divisible positive definite function f given by

f (y ) : == exp (-~ (6 ( y) , ö(y » - i b (y) ) ( * ) .

Conversely: Given an I.D.P. function f on G there exists a pair (ö,b) as des­

cribed above, such that (*) is satisfied. Moreover b is uniquely determined

and ö 'up to unitary equivalence.

This theorem in connection with the known 1- and 2-cohomology of SL(2,~) is

then exploited to obtain a complete description of I.D.P. functions on SL(2,~).

This gives ~ non-commutative analogue of the classical Levy-Khint~hin formula.

P. FEINSILVER ~

Bernoulli Processes on ]RN

'zb( t)-tz2 /2
The Brownian martingale e i.s.i.nteresting as it is the generating

f~ctiori of Hermite polynomials. H (b(t),t). These are analogous to powers xn
. n

as Hn are iterated integrals of the white ~ois~ db. The question is to see

what processes with stationary indepent increments'have the property that the

corresponding martingale ezw(t)-tL(z) has'an expansion in itera~ed stoch~~tic

integrals. With the ch~nge of variable z + V(z) with inverse U(v)=z we have
ew(t)U(v)-tL(U(v» providing:

1) the iterated integralß are in fact functions of x=w(t) and t

2) the generator L satisfies the partial differential system
. 1 l~ .

L jk == Ejk .+. a jkL 1 + BjkLl~J.I E , a, B constants. suscripts denoting partial

derivatives.

The equations with general smooth coefficients are interesting in themselves

as the coefficients may be interpreted as arising from a differtial geometrie

structure with ~as a (generalized) metric form~ ·a as conneetion form (ar

gauge field). and B as curvature ·(or Yang-Mills field).

G. FORST

Self-decomposability on lR and Z

The set L(lR) of self-decompösable probability measures on E is studied·in

terms of characteristic functions using a certain differential operator and

its inverse. In particular a natural bijection onto L(lR) , introduced by

S. J. Wolfe, is interpreted via these operators.

In a similar way a bijection of certain sets of probability measures on Z

is discussed, and this leads to a notion cf discrete self-decomposability
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on Z which extends the notion of discrete self-decomposability on Z+ as defined

by Steutel ~9 van Harn.

L. GALLARDO

The rate of escape of the random walks associated with Gegenbauer's polynomials

or <+CXl •according as

Let X
n

be a random wa+k with m as astate space and with stationnary transition

probabilities given by p(i,i+l)=p., p(i,i-l)=1-p. for every i. We are interested

in the case P.-~(l~+O(i».With A1~lR. It is kno~ that X is transient iff A>~.
]. ]. 1 >. 1 n

In the particular case Pi-2(1+ i +>.) and >'>2 we have the following result:

Let g(n»O be a monotone sequence and g(t) the function such that

g(t)=g(n) for nSt<n+l. Then

. Xn a s
IA~+~nf' g(n)/h ~. 0 or +~

For the proof we show that if we provide lN with an hypergroup structure deriving

from Gegenbauer's polynomials, the previous chain is a process with indepent

ac<;:ording as

increments with respect to the hypergroup convolution structure.
. . 1 >. 1

.Ir we suppose Pi-2(1:i+o(i» we get the following theorem:

Ir there exists €>O such that the integrals jt-1(g(t»2>'~E-1dtand
~ -1 2>'-E-1 0 06 t (g(t» dt are at the same time =+m or <+CXl" then

lim info~ a.s. 0 or +CXl
n++CZ) g(n~1i1'

w. HAZOD

Zur Definition stabiler Maße auf lokalkompakten Gruppen

Seien G eine lokalkompakte Gruppe sowie (Tt)t>O eine Gruppe von Automorphismen

mit TtTs = TtS ' für alle t,s>O. Eine Faltungshalbgruppe (ll t 't;:O mit llo=E: e e
heißt stabil bezüglich (~t) ,falls Tt(~) = ~t rtir alle t,s>O.--- s s .
Dies ist dazu äquivalent, daß für die erzeugende Distribution A von (~t)

Tt(A) = tA für alle t>O gilt" Eine Halbgruppe heißt stabil im weiteren Sinne,

falls für alle t>O Tt(A) = tA + Xt (mit passendem primitivem Xt ).

Dann erhält man (für nicht notwendig kontrahierende (T
t
»:

1) Der Erzeuger einer stabilen Halbgruppe ist auf jede .offene Tt-invariante

Umgebung der Eins konzentriert.

2) Im Falle einer· Lie-Gruppe ist der Erzeuger auf die Zusammenhangskomponente

der Einheit konzentriert, weiter gilt:

3) Es gibt eine Tt-invariante Bore~~Menge 8 , auf die A konzentriert ist, sodaß
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(T
t

) auf B kontrahierend wirkt

4) Für einfach zusammenhängende Lie-Gruppen gibt es zwischen stabilen Erzeu­

gern u~d den (bezüglich dT
t

) operatorstabilen erzeugenden Distributionen auf

der Lie-Algebra von G eine eineindeutige Beziehung.

A. JANSSEN

A Survey about Zero-One Laws for Probability Measures on Groups

We consider probability measures P on a group X • measurable subgroups GcX

and 0-1 laws in the sense that either P(G) = 0 or 1.

The whole story began in 1951 when Cameron and Graves proved a 0-1 law for

Wiener measure on C[a. b] and measurable r-modules Ge C[a. b] . Later around

1970 0-1 laws were proved for further Gaussian processes. This leads to the

0-1 law for Gaussian measures and arbitrary subgroups of separab~e Banach spaces

X. In the next years. these result were ex··tended to stable measures on

Banach spaces.

The recent devel 0 pment can be divided in three directions:

1) The Polish school proved 0-1 laws for Gaussian measures on groups.

2) 0-1 laws for semistable distributions.

3) 0-1 laws for continuous convolutian semigroups.

Furthermore some applications far the sampie space of the underlying process

are considered.

E. KANIUTH

*-Regularity of Locally Compact Groups

Let G be a ~ocally compact group and a the dual space of G. G is called

*-regular if for every closed subset E of a and Jr E' ä'E there exists f € L
1

(G) .

such that n(f)~O and p(f)=O for all pEE. *-regularity is important for the

ideal theory in L1 (G) in s6 far as it is equivalent to that the canonical map­

ping Prim C*(G) + Prim L1 (G) between primitive ideal spaces is a homeomorphism.

In recent years the problem of finding classes of *-regul~r graups as weIl as

criteria for *-regularity has been attacked. The results which have been obtained

up' to now and exampies are presented.

F. KINZL

Gleichverteilung auf lokalkompakten Halbgruppen

Ausgehend von der klassischen Theorie der Gleichverteilung einer Folge in einer
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E / e-As(nf)oX ds
x s

8

kompakten Gruppe werden" drei Arten von Gleichverteilung eines Netzes (~a) von

,Wahrsch~inlicl1keitSlBBE:n auf Halbgruppen studiert~ (~a') ~ißt asymptotisch gleich­

'verteilt bzw. uniform asymptotisch gleichvert~ilt, falls für alle Wahrschein­

lichkeitsmaße v auf einer lokalkompakte~ Halbgruppe S gilt IV*~a-~al + 0 bzw.

~v*~a-~a)(f) + 0 ~tir jede links gleichmä ßig stetige Funktion f auf ~. Schließ­

lich heißt (lla ) schwach as'. gleichverteilt, f'alls o*J.la as. gleichverteilt

,ist, 'wobei" 0 die Gesamtheit der links ab~olut ~tetigen Maße durchläuft.

Es 'werden einige Charakterisierungen rtir asymptot~ und uniform aE. Qleich­

verteilungen angegeben.,'Deswei~erenwird auf interessante Zusammenhänge zwischen

der Existenz von ~symptotisch gleichverteilten Netzen und der Struktur der

Halbg~uPP'e eingegangen. Für as'. glvt. Folgen h.ln ) wUrde .ge~eigt, daß die FOlge.

der Normen der li~fs gle~chmäßig stetigen Anteile von J.l
n

gegen 1 konvergiert.

J. KISYNSKI

On the Formula of N. Ikeda and· S. Watanabe concerning the Levy Kernel

Let (Pt ) be' a weakly continuous Markov transition function on a compact metric,x
space E. Suppose that for each XE E there i6 aRadon measure n on E ,{x}

1 . x
such that !1~ t pt,x(f) ,nx(f) unif~rmly in XE. E ,U

for each open Ui E and each fE C
c

(U). Let X
t

"be an E-valued Markov 'process

governe~ by (Pt,x) with right eontinuous trajector~es and left limits.

If fe C(~) has support outside t~e diagonal of E2
, T is a stopping time and

A>O, then we get

E r e-Asf( X ,X) ""
x ' 8-0 8

0<8'ST·

where (nf)(x) I f(x,y) nx(dy).
E,'{x}

'This i8 the formula proved first by N." Ikeda,and S.'Watanabe (by means of the

potential theory) whicQ gives the probabilistie interpretation 9f the Levy

kern~l n
x

• By standar~ arguments ba~ed on the monotone class theorem the •

formula may be extended to all non-negative Borel functions on E2 vanishing

on"the diagonal of E~.

J. LACROIX

The'Random Schrödinger Difference Operator 'in a Str1p

Let H be the operator defined on the Hilbert space J(of sequences V = (V )
n nE:lli

'V 4a Q:d by the formula '(HV) = -V -V +A V where V_
1

=O and An' i5 a given
n n n-1 n+1 n n

random sequence of real symmetrie matrices with common law with a density. It

is known that for d=1 the speetrum i8 almost sure~y pure point,so)l has a basis

of eigenvectors. When d>l the same result holds but the proof is much more
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complicated and only probabilistic methods can work. We show that the 'problem

reduces to the spectral properties cf compact operators associated with the

action of the symplectic group Sp(d,lR) on s~me .Lagrangian flag manifold. The

essential tool is the study of such operators, when the cocycle is given by a

Poisson kernel and the theory of continuous (or analytic) perturbations of

compact operators added to the fact that the lowest positive Lyapounoff exponent

of the random product considered is strictly positive.

R. LASSER

On the Levy-Hincin Formula for Comrnutative Hypergroups

There are stud~ed negative definite functions on a com~act hypergroup K. It is

shown that quadratic forms on K are negative definite.' For commutative hyper­

groups having a dual hypergroup and satisfying a certain property (F) a Levy­

Hinein formula holds: ~f (~t) is a ~ontinuous convolution semigroup,then

Pt(a) exp(-t~(a», where ~ is a negative definite function of the for~

~(a) c + il(a) + q(a) + K{le11-Re a(x)~ dn(x) ,
n n n

c = ~(1)', 1 I 1JI q(a) = lim[Pa (T) + PaxPa(~)]
= m, n+oo n ' 2n

For certain hypergroups (lN,·) corresponding to orthogonal polynomial sequences,

the quadratic forms are determined explicitely.

E. LE PAGE

Empirical Distribution of the Eigenvalues of Random Jacobi 'Matrices

Let (Xn)n~zz be a '~equence of independant random variables of law'~ with

compact support; then consider

a.s.o

Jacobi matrices

of H(w) and

a) the random operator H(w) defined on 12 (ZZ) by ,(H(w)U)n = -u~+l-un_l+Xn(w)un.

This operator is selfadjoinedand bounded. Let E
t

~he resolution of the identity

t_iL ~1 •.. (0)

• . -L+~·_1
(0)' • -1 ·X

L
'

d put

b) the

whose eigenvalues are (A~(w»O<·SL 1
2L 1 +

N (t) = 1_ l l[A~~t] Then we have
L 2L+l i=O 1

1) lim sup IN (t)-N(t)1
L+oo tEm L

2) if ~ has continuou~ density the sequence of processes YL(t) 12L+l(N
L

(t)-N(t»)

converges to a gaussian.process G(t) which 'is non ~egenerated! centered and

with continuous paths.
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G. LETAC

La fonction de Minkowski-Denjoy et les promenades aleatoires dans SL(2,lR}

1

If a
j

(j~O) are entiers with
1

x = (ao ,a
1
,a2 ,···) = ao+

ao~O and aj~l for all ja1, put

. The Minkowski-Denjoy funct10n on ]O,~[ can
a

1
+

be defined.as follows: a2+···

Xa(x} .= aao aaoßa1 + aao+a2ßa 1 - a80+a2ßa1+a 3 +_ .•• with 0<a<1 and ß=l-a.

If (Y2k'Y2k+1 ) is ayse~uence ~f independant nr-valued random variables of common

1 .. d . f k (2k 2k+I 2k) th Z 1 . A A A Y + _1 _
aw y an 1 -K = Y 1 en = nlm 0 1··· nX 0 1

{
b\ 2k+1 . Y1+ Y

(where : d1 (x) (ax+b)/{cx+d}). 2+···

The distribution of Z iso calculated explicitely representing
, ~ a a

G{ao,a
1

, •.• ) = p[z>(a
O

,·a
1

, ••• }] by means cf ~(x,y) = L y(a ,a
1

)x Oy 1
ao ,a

1
=0 0

There exist A, B: nf -+ [0, Jl . such that

G(a
O

,a
1
,···} = A{ao ,a1 )G(a2 ,a3 ,···) + B{a

O
,a1 );

this implies the singularity of the distribution of Z.

In the.special case P[Yo=l'Yl=O]=a and p[Yo=O,Y1=1]=1-a 'we have

p[ Z>'tt] = X
a

(x).

A. MUKHERJEA

Certain results in probability theory end semigroups

in the context of probability measures: a survey

In this survey, an interplay between simple semigreup results, results in non­

homogeneous Markov chains and convolution iter~tes of probability measures on

semigroups is presented.' Among ·,other things, an application of a seriligroup

result of I. Csiszar (Z.W., 19ß6) to the tail o-field structure of non-homo­

geneous Markov.chains with finite states is shown. A further result is the

following-theorem (Högnäs,Mukherjea): ~

a) Let f be a bounded real function on a lattice Ld , .let (Xi) be an i.i.d.

sequence of random variables on L
d

'with E{Xi)=O and let Sn=X
1

+X2+••• +X
n

•

Assume that there exist reals a and ß such that
M+N 1 M+N

a S lim !. inf I f(n)' S lim N sup I f{n) $ ß ,then
N-+~ N ME2Z n=M+l N-+oo M~1l n=M+1

N _1'N
·0 ~ Nl+i~ ~ inf I f(Sn+M) $ lim N sup ! fes +M) ~ ß· almost surely.

- M~Ld n=1, N~ClO MELd n=1 n

b) Let f be a bounded real function on JR , let (Xi) öe an i.i.d. sequence of real

random variables with mean 0 and put Sn=X
1

+ ••• +X
n

. Assume that there exist reals
M+N M+N

a and ß such that 0 S lim !. inf J f(x)dx S lim ~ sup I f(x)dx ~ ß.
N+co N ME JR M N+ClO M~m M
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Then for almost all x outside a Lebesgue null set
IN _._IN

a ~ lim N I f(Sn+ x ) ~ 11m N ~ f(Sn+x ) ~ ß almost surely
N+m n=l N+m n=1

I~ the'distribution of Xi is non-singular then we can put 0 for x above.

S. PINCUS

Strong Laws of Large Numbers for Products of Random Matrices

Theorem 1: Let Ai be i.i.d. 2x2 random matrices, Ai=(~ ~-1) With probabi1ity'p,

= B with probability I-p. Let Tn:=An ••. A1 and a(A,B,p):= Bl~ n In II T
n" ,a.s.

a) i!~ (a(A,B,p) - p In A)

<

b) Suppose B has real eigenvalues or comp1ex eigenvalues that have argument

commensurable with n, and that the right handside of a) is -finite.

Then there exists C such that for all t sufficiently large
m n-1 n

la(A,8,p) - p In t p(l-p) n~l p(l-p) In 1(8 )1,1 1

Theorem 2: Let T
1

,T
2

be two linear transformations of m2 + ~, det T
1
=det T

2
= 1,

with distinct e~genvalues 111 ,112 resp. 121 , X22 and 11111>IA12t , 11211>11221.

As~ume that no eigenvecto~ of Tl is.one of T
2

• Let v .. be the eigenpoint of 1 ..
1 - 1 l.J l.J

for Ti on W . Then F ,{v
11

,v
21

} has two connected c~mponents U,V. Suppose.

v 12' v22 E. U and that Tl (Vu{v11 }u{v21}) f\ T2( Vu{v11 }v{v21}) =~. Then

for each stationary measure n for ~ , n(Vv{v11}~{v21}) = 1 and n is continuous

singular with respect to the Haar mea5ure on ]pI.

H. RINDLER

Invariant extensions of. Dirac~measure and asymptotical central 'functions

(joint work ~ith V. L?sert)

Let G be a -locally compact group; fer fe.LI(G) we put Ilrll =Jlfl, T f = 0 .f*o -1.
x· x x

A net u'€ LI(G) i5 called asymptotical central (as.c.) if li~ 11"[ u -u 11 =0 for
a x a a

all xE G. Consider 'the fol~owing assertions

(A) there exists an approximate unit in L1 (G) which is a~ymptotical 'central.

(8) there exist (u
a

) asymptotical central with ua>O and lI~a" = 1.

Theorem 1: (A) holds iff ö admits an extension to a "[-invariant mean on Lm(G).
e

Theorem- 2: Ir G is amenable then (A) holds.

Theorem 3: If (A) holds then Go' the connected component of G, is amenable.

Theorem 4: If GIGa is compact then -the following·assertions are equivalent:

(i) G i5 amenable,

(ii)

(iii)

(8) holds,

(C) holds.
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I.Z. RUZSA

Infinite Convolutions via Representations

Let ~I"~2' ••• be tight probability measures on a topological group G and consider

the convolutions vn= 111*1l2* ••• *lln • The problem is whether (v
n

)· converges with

a suitable centering, i.e.

v *6
n gn

Conditiori (1) cannot happen if th~ pr9duct is dispersing in the sense that

,(2·) ~~8 vn (X· g) + 0 as n+ CD for every c~mpact X Co G.

For MI-groups it is, known that the alternative (1) or (2),holds (Kloss,Csiszar, ~

.Tortrat). ApplYing~representatio~sit is pos~ible to pr~ve more generally

Theorem: 11" G is an arbitrary locally compact group then either (1) or (2) holds.

This is closely ~?nnected,to the problem 01" shift convergence. Let D be the

space 01" probabilitr ·measures on G and consider the relation.- 01" right trans-

lation: II - ~ if ~ = v*6
g

with the natural homo~o~phism

for' same gE. G. Consider ~he factor space D*=D/­

~: D + D*. By Csiszars method it is easy to show

that if (2) fails, then ~(v ) + w(v) for some v •, ,n

.Problem: Does ~(vn) + w(v) imply Vn*§g + v for suitable gn E G ?
: n

If G i~. compact apositive answer can be given.

R. SCHOTT

Random Walks on Homogeneous Spaces (Survey Talk)

For several reasons,the study ~f random walk~ on homogeneaus sp~ces i6 more

difficult than on ~roups. In the first part a dichotomy theorem is given:

11"· G is a locally compact group with countabl~ base and H 'is a closed subgroup,

if II is 'a measure on Gwhich is 'adapted and spread out and i1" there exists a

relatively 'invariant measure A on M. H'G which is excessive for II , then

either all the states of M are transient and the potential of all compact is

bounded, either' all states are recurrent 'and the induced random walk on M i8

~

recurrent in the sense ~1" Harris with respect to A.,

The result can be proved using Hopf decomposition.

A partial classificat~on 01" homogeneous spaces having an invariant measure

is given: 11" M i8 not ~enable, then M is transient and has exponential growth.

Conjecture: Let M be arnenable, G b~ simply connected 01" rigid type~ Then M

is recurrent if and only if G has polynomial growth of degree at most 2.

If G is a compact extension 01" a nilpotent group, the conjecture i5 known to hold.
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E. SIEBERT

Semistability and Holomorphy 01' Convolution Semigroups

A continuous convolution semigroup (~t)t>o on a topological group G is said to

be semistable with respect to a continuous homomorphism 6 01' G if"there is some

ß E ]O,~[ such that 6(~t)=~ßt for all .t>O. This concept (which on the real

line was first considered by P. Levy) ,has been studied on Euclidean spaces by"

R. Jajte and A. Luczak. In the following let (~t)t>o b~ semistable.

Theorem 1: 11' 11 ~s-~t" < ,2 for same s~t then (l! t) t>o is quasianalytic (by' appli­

cation 01' J.W. Neuberger.'s crit~rion hence has a common support semigroup).

Theorem 2: 11' t + ~t is norm continuous on ]O,co[ and if IbJ
s -lJtll < 2 for

all s,t>O ttien (~t)t>o is holomorphic'. The converse is also true, even

without semistability.

Corollarx: Let G be'a,loca~ly compact group and let all the measures lJ
t

be abso­

lutely continuous w.r.t. left Haar measure on G. Then (~t)t>O is holomorphic.

G.J. SZEKELY

Hungarian Semigroups.: Extensions 01' Hinein' s Decomposi tion ' Theorem

Acommutative Hausdorff topological sem~ S is called Hungarian semigroup if

(i) Associates form a closed set in S,

(ii) Denoting by - the relation ttassociate" the set 01' divisors 01' any·element

01' S/- (factor semigroup) form a compact set'in S/-,

(iii) Associates are Unite multipliers of each other,

(iv) S is first countable.

The main example is the convolution semigroup 01' (tight) probability measures

on an MI co~utative graupe The axioms are motivatedby Kendall's delphic semigr.

Theorem: Suppose we ar'e given a set P C. S. 01' "factors" containing the associates

of. each 01' its elements ~ Then eyery sES has a decomposition

s = q PIP2... where Pl,P2)... EP and q is an antifactor (i.e. not effectively

divisible by' any element of P).

Applying this result to the convolution semigroup M1 (G) Hincin's decomposition

is immediately obtained if G has no non trivial Haar semigroup.

K. URBANIK

Generalized Convolutions

A generalized convolution 01' pro~ability measures on the positive half-line is

a semigroup operation satisfying some additional conditions. For the regular

generalized convolutions an analogue 01' the characteristic function is intro­

duced. The set of all characteristic functions 01' probability measures can be
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described in terms 01' the characteristic measure. Moreover to.every generalized

convolution there correspond some numerical constants. Relation between these

constants completely describe the generalized convolutions.

w. V. WALDENFELS

Lichtemission als quantenstochastischer Prozeß

Man.betrachtet ein Atom in einem Strahlungsfeld und modelliert· dieses als ein

Wärmebad quantenmechanischer Oszillatoren. Das Atom habe zwei Niveaus a und b

mit der Übergangsfrequenz Wo~ Der Zeite(~iCkl~~»)operatorist gegeben durch ~

die Differentialgleichung dtU(t) = -i\r*(t) 0 U(t),

dabei ist U(t) eine 2x2-Matrix mit Operatorkoeffizienten, [F(t),F*(s)] = y~(t-s),

IE F(t)F*(s) ::::; (1+ 6) y6(t-:s) und 6 = exp(-hwo/kT)/(1-exp(-h~/kT).).

Im klassischen Grenzfall T +co gil t' 6 + (I) und y6 + 1 , sowie

d . (0 F(t»)
dtU(t) ::::; -1 F*(t) 0 U(t) , [F(t) ,F*(s)] = 0 und JE F(t)F*(s) ::::; 6(s-t);

F(t) ist ein weißes, komplexes, klassisches Rauschen, U(t) ist Lösung einer

stochastischer Differentialgleichung und liefert einen Prozeß auf der unitären

Gruppe U(2) mit unabhängigen stationären Zuwächsen.

Im Quantenfall T < co ist F(t) ein weißes Quantenrauschen. Das Quantenanalogon

zu einem Prozeß auf U(2) wird definiert; die Differentialgleichung kann expli­

zit gelöst werden und liefert einen ,solchen Prozeß.

M.· E. WALTER

Differentiation on the Dual 01' a Locally Compact Group

It is shown that the classical notion 01' derivative as a limit 01' difference .

quotients when applied to the dual 01' a group has equivalent formulations

in terms 01' 'I) semiderivations, 2) the Levy-Khinchin.formula (generalized

to the locally compact group dual setting), 3)" generalized function theory,

4) cohomology 01' continuous, , unitary group representations, and

5) von Neumann-Schoenberg "screwu-functions.

An application 01' this theory is for example the ch~rac~erisation 01' Property T

groups (01' Kazhdan) in a simple "computable" way using the semider~vations

which turn out to be realizable by functions 01' negative type.

Recently papers by other authors have applied this theory to von Neumann

algebras (Choda), to arithmetic groups to obtain a'result 01' Margulis and

Tits (Watatani), and to K-theory (Kuntz).
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w. WOESS

Cogrowth of Groups and Simple Random Walk

Let G=Ft/N be a finitely generated discrete group, where F
t

is the free group

on x
1

, .•• ,xt and N is a normal s~bgroup of F
t

. The cogrowth coefficients Yn
are functions on G: if w=wN E. G (we.Ft) then Y

n
(w) is the number of words

of length n in Ft which ly in wN. Generalizing a resu~t of Grigorchuk (1979)

and Cohen (1980), the following is proved:

Theorem: There exists Y~]Y2t-1,2t-1] such that either a) lim y (w)l/n = y
n+CD n

- ... 1/2n
for all wEG or b) h~m Y2n+lwl(w) = Y and Y2n+lwl_1(w)=O for all nem, wE.G.

Grigorchuk and Cohen showed that G is amenable iff y=2t-1; the number

10g(y)ilog(2t-1) is ·the cogrowth of G with respect to the presentation G Ft/N.

Theorem: I) If G is infinite then lim Y (w)/y
n

= 0 uniformly for w E-G.
n+CD n

. TI) If G is finite then either a) ~im Yn(w)/IEnl = l/IGI for all w~G or

b) fii~ Y2n+lwl(w)/IE2n+lwll 2/IGI for all WE.G

according to a),b) above (IEnl is the number of words of length n in Ft ).

The proofs use relations between the cogrowth coefficients and certain· lI simple"

random walks on G and results on random walks by Kesten and Bhattacharya.

HM. ZEUNER

Levy-Khinchin _-Formula for Semigroups of Complex Contracting Measures

on a Homogeneous Space

Let G be a locally compact group, K a comp~ct subgroup and X a character on K.

Then for the infinitesimal generator T of a continuous convolution semigroup

of complex measures lJ.i; (t~O) o? G with lIlJ.tll~ 1 for all t~O and lJ.o=xwK

the .fo11owing decoin"posi tion can be pr oved:

T axwK + P + Q + L~

where a~O, P is x-primitive (i.e. T is X-dissipative and T*=-T), Q is

x-quadratic (i.e. T is X-dissipative, l~cal, normed and satisfies T*= T),

n is the Levy measure of T and f is a Levy mapping for (G,X).

L~ is defined by L~(f) = i.P~(f) + f (f-ff) dn for all X-invariant fE D(G)

with a suitable x-primitive distribution P~

Fin~lly conditions are given which characterize the set of all Levy measures.

Berichterstatter: Hansmartin Zeuner
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