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Die Tagung fand unter der Leitung von Prof. Dr. H. Bauer (Erlangen) und Prof.

Dr. W. Hansen (Bielefeld) statt. Es war nach langer Zeit die zweite Tagung

über Potential theorie in Oberwolfach; die erste fand 1974 statt. Die Teilneh­

mer waren einhellig der Meinung, daß die Tagung-in jeder Hinsicht "harmonisch"

verlaufen sei. Ihr Ziel, einen überblick über neue Entwicklungen und Ergebnisse

in der Potentialtheorie zu geben, wurde in vollem Umfang erreicht.

In den Vorträgen zeigte sich die Vielfalt der aktuellen Forschung auf diesem

Gebiet. Die behandelten Themen reichten von den Grundlagen in der axiomatischen

Potentialtheorie über probabilistische Potentialtheorie bis hin zu Anwendungen

auf die Theorie der partiellen Differentialgleichungen. Wieder einmal wurde das

fruchtbare Zusammenwirken von analytischen und wahrscheinlichkeits theoretischen

Methoden offenbar.

Die Vorträge lassen sich inhaltlich in zwei Gruppen unterteilen. Die erste

Gruppe befaßte sich hauptsächlich ~t Themen aus folgenden Bereichen:

(i)

(ii)

(iii)

(iv)

(v)

Markoffsehe Prozesse (Konstruktion, Dualität)

"Feine" Potentialtheorie

Randverhalten

Martin-Rand

Kerne, Resolventen

Bei der zweiten Gruppe stand die Anwendung auf die Theorie der partiellen Dif­

ferentialgleichungen und die mathematische Physik im Mittelpunkt. Neben dem

schon "klassischen" Anwendungsbereich "lineare partielle Differentialglei­

chungen der Ordnung 2" wurde über neue Entwicklungen zur Anwendung der Poten­

tialtheorie auf folgenden Gebieten vorgetragen:
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(i) Lineare partielle Differentialgleichungen höherer Ordnung

(ii) Nicht-lineare partielle Di~ferentialgleichungen

(iii) Schrödinger Gleichung

(iv) Euklidsche Quantenfeldtheorie, statistische Mechanik.

Zudem gab es außerhalb der Vorträge wertvolle Diskussionen und Gespräche über

spezielle P~obleme, Querverbindungen zu anderen-mathematischen Gebieten und

Weiterentwicklungen der Potential theorie.

Es ist der übereinstimmende WUnsch aller Teilnehmer, nicht wieder 10 Jahre ~
bis zur nächsten Tagung über Potential theorie in Oberwolfach vergehen zu

lassen.
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Vortragsauszüge

v. ANANDAM:

Bisubharmonic functions in IRn

Let Q be an open set in IR3 • A locally summable fun~tion w E L1Io~Q) is

biharmonic (resp. bisubharmonic) if ~2w = 0 (resp. ~ w ~ 0).
1

Proposition: For 00 E L 10c(O), the following assertions are equivalent:

1) w is biharmonic.

2) w = Wo a.e. where Wo is abiharmonie function in the c1assica1 sense.

3) There exists a harmonie function -b in n such.that

Aa(r,w) - w(a) = r 2b(a) for almost every a E Q and for all r suffi­

ciently. small; here Aa (r ,w) . is the volume-mean of 00 (x) .in the ball

Ix - al < r.
Remark: We eari use this mean-value relation to obtain the basic properties

of abiharmonie function.

Representation.of abisubharmonie function: A bisubharmonic function w is

the.difference of two subharmonie functions. Consequently for the representa­

tion of w in a re1atively compact open set, we can use the Riesz theorem;

and as for the global representation of w in <IR
3 , we can use the Nevanlinna

theory of·me~omorphic functions.

N. BOBOC and G. BUCUR:

Natural 10calization and natural sheaf property in standard H-cones of functions

The aim of this paper is to develop a theory of localization in a standard

H-cone of·functions S on a set X.

If G is a fine open subset of X we denote by S'(G) the set of all positive

functions f on Gwhich are finite on a fine dense subset of G and such

for which the sequence

is a standard H-cone of

s < co
n
S' (G)

(sn)n in S,

f. We show that

that there exists a sequence

(s - BX'Gs ) increases to
n n

functions on G.

If G is an open Bubset of X and if f is a positive lower semicontinuous

function on Gwhich is finite on'a dense subset of C, then f E S'(G) iff

for any x E G there exists a fundamental system

of x such that
X'-.D .

E IG(f) < f(x), (V)D E V , Dc Gx - x

where cA is the unique measure on X defined byx

EA(s) BAs(x) (V) sES.
x

V
x

of open neighbourhoods
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Many characterisations are given for each of the properties:

G ~ S'(G) is a fine sbeaf,

G ~ S '. (G) is a natural sheaf.

It is shown, for instance, that the fine sheaf property is equivalent with

axiom D and also witb the union between the natural sheaf property and tbe

axiom of nearly continuity.

A. BOUKRICHA

Biharmonic spaces •
We consider abiharmonie strueture on a· loeally eompact space X with countable

base inthe same way as EIP. Smyrnelis but without the hypothesis of the eom­

patibility of the pairs of biharmonie funetions. w~ give the following eharae­

terisation: (X,H) is abiharmonie space if and only if there exist unique har­

monie spaces (X,H 1) and (X,HZ) having a common base U of regular open sets,

and a unique positive seetion of eontinuous and real potentials represented by a

family (PU)UEU of potentials on U such that for all U E U

H(U) .= {(hl,h
Z

) E C(U) x C(U) I for all V E U with V c U we have
1 Z 1 Z

h l = HVh] +l\rh] and hZ = HVhZ}' HV and HV are the

harmonie measures.corresponding to V in (X,H]) and (X,HZ) respectivelyand

~ is the potential kernel assoeiated to Pv .
This characterisation of biharmonic spaces simpl1fies many proofs of results of

E.P. Smyrnelis and shows an intimat,e eonnection between biharmonic and harmonie

struetures.

K~L. CHUNG

Dirichlet and Neumann problems for Schrödinger's equation

FOT bounded domain D in Rd , and q E Kd (Kato class), the Gauge for (D,q)

is defined to be Ln
J q(X )ds

u{x) EX{e 0 s}, where' {Xs,s~} is the

Brownian motion and Ln the first exit time from D. If u ~= in D, then

u is bounded in D(Chung-Rao-Zhao). In this ease the unique solution of

(~Z + q)~ = 0 in D, ~ = f (continuous on an) is given by
Ln '.-

x J0 q (Xskls
~(x) E {e f(XT )}.

Several equivalent eonditions fgr u $m are given. There is a similar theorem
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far the Neumann problem. (thesis af P. Hsu).

I. CUCULESCU

Same constructions'ofMarkov processes

The simplest exposition is: consider twa transition semigroups (~), (~),

the first having as state space E,I mß I, ~ I being a "cemetery" set, the second

having E2 as state space. Consider, on a probability spaee, a (~)-process

(x~) (~ith right continuous sampie paths until the.·first visit ~I i~' ~1)

and a (~)-proeess (x~), eonstituting altogether a Markov family, such that

the eonditional distribution of x 2, with respeet to xl ,on (~1 < m), is a
12 12 0 1 1 co 12 2

given one T t and e~nstruct x t = xt for t ~/~, xt Xt_~1 for t ~ ~

it is a (~2)-proeess for a weIl determined (~2) on EI :'e E2 .• Then the ease

f f · (On) d . . b b"l" " Tn , n+ 1 .o a sequenee 0 se~groups 't an trans1t10n pro a 1 1t1es rs

eonsidered, and a eemetery set equal to the produet of their cemetery sets is

organized for the resulting semigroup. Tf all (~) are the same, as weIl as

all T
n ,n+l we ean "group" the states in the 'resultingsemigroup and obtain

an ana10gue of the. "minimal transition semigroups". Also the eas'e where the

second process has time set (O,co), T I2 is a mapping from ~I to the·set of

entrance laws for (~) ete., is considered, a ease in whieh the hypothesis

"the eonditional distribution of ~I with respect to xl, xl charges DOo co
"singleton {tl must be assumed.

As. applications: recollement, processes with denumerable state·· space in whieh

"there is ·no totally ordered deseending sequence of jumps "langer" than a

sequence, Ita's eonstruetion (in Berkeley 1972) of a process having an instan­

taneous state and given excursions.

C. DELLACHERIE

Three applications of the analytie set theory to potential.theory

I. Let V be a bounded (positive) measurable kern~l from a ·Suslin measurable

spaee (E,E) into another (F, F) • Then V is basic (i.e. there exists a pro-

bability A on (F ,F) such that E V is absolutely continuous w.r.t. Ax
for every x E E) iff for every universally measurable positive function f

on F, the funetion Vf is measurable on E.

2. -Let E be a metrizable compact space and E~ the spaee of subprobability

measures on E endowed wit~ the yague top9lQGY. L~t H be a Borel or, more
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generally an analytic part of E x ~ and set, for every positive Borel

function f on E

0, set Nfx
= 0). For

Nf
X

= s~P~EH(x) ~(f)

where H(x) is the section of H at x (if H(x)

~,A E E· define

~ ~ A N iff V f E B+ ~(f) ~ A(Nf)

where "8+ is the set of Borel pos~tive functions. Since ·Nf is universally

measurable (aetually, it is an "analytic" function), it makes sense. Now we

have the following extension of a weIl known Strassen's theorem: we have ~

~ ~ A N iff there exists a sequenee (Pn) of Borel kernels s.t. P
n

~ N for

every n (i.e. ExPn ~ Ex N V~ E E) and ~ = limn A Pn where the limit is

in norm.·

3. Let E,E~ be as before and H a Borel subset of E x E* with countable

section H(x) (equivalent to: H is a eountable union of graphs of Borel ker­

nels). Define N as before and say that f E B+ is a pure excessive function

w.r.t. N if Nf < fand for any g E B+ (g ~ fand Ng = g ~ g 0).

Define the .. potential operator G
N

associated to N by: GNf, for f E 8+

is the least solution of the Poisson equation u = f + Nu. Then we have:

an excessive (finite) function u is pure iff

Borel function

is a pure excessive func~H, uwith graph included in

is a potential w.r.t. P)

is proper for GN, i.e. there exists a

{u > ol s;.t. ~lP is finite everywhere.

p

strictly positive on

(i) Für every kernel

tion w.r.t. P (or u

(ii) The set {u > ol

q>

K. DOPPEL

(Total1y) partially harmonie functions

Contrary to the usual theory of polyharmonie functions we consider (totally)

partially harmonie functions in mn , i.e. if m.n = mnl
x ••••x m

nk
, k > I

we consider Dirichlet-problems of the type

I
L(D)u := ~ 61 ••••~n = f in G

"2 .

(*) Dan laG = ga lai ~ k-I

n.
where the 6 i are Laplaeians in IR 1 , ~ i ~ k and the ga are given

functions "on the boundary aG" of the domain G C ]Rn. The differential

operator L(D) is not hypoelliptic. In the homogeneous ease (f = 0) a
n·

solution of (*) is harmonie in eaeh subspace IR 1. 0ne can show that this
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2Dirichlet problem has a unique (weak) solution for all f E L .(C).

If L~ de~otes·theclosureof the differe~tial operator L(D) in L2 (G) and

G is the cartesian product of open bounded sets G. C IRnj

D(L~) is dense in L2(G) J

and

there exists a positive constant c, such that' the estimate

holds for all A -E a: with Re A ~ o. Thus, it. is possible ,to solve .a Cau_chy

problem of the~first order-evolution equation

:UI (t) + L- u (t ) = f (t) . (t > 0)

with .the initial condition u(O) = Uo • If the operator valued function V(.,.)

is a fundamental solution of the'Cauchy problem u is given by

I
t .

u(t) ~ V(t,O)Up + 0 V(t,s)f(s)ds

paths Zt

looks like

T
K

= inf{t

P(TK E dt,

where n~

particular,

capacity of

R.K. GETOOR"

Weak duality aud potential theory

Weak duaiity is a setting in which a good potential theory may be developed

based on a pair of processes X and i. One constructs a o-finite measure on

defined on a random time interval ]a,ß[. In one direction X
A

X and in the other like X. For example, if

: Zt E K},. ~ = sup{t : Zt E K}, where K is transient, then
A

Z~K E dx] = dt ~(dx) and P[AK E dt, ZA - E dx] = dt ITK(dx)
A . K..

and ~. are the capacitary and co-capacitary measures of K. in

p[TK E dt] = C(K)dt = P[.~ E dt] where C(K) is the

-K.

H. HUEBER

About the potential theory of the Laplace-Kohn operator

·1 consider the ~aplace-Kohn operator

given by ~ = X2
.+ y2 ,-where'

X = .2. + 2y .2-eX et

3
~_ on :':m,. ={ (x,y, t) Ix,y, t E lR} which is

Cl Cl
y = ey - 2x ät
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This operator is invariant under the group structure on IR3 which is given by

(x,y,t)(x',y',t') = (x+x',y+y',t+t'+2(x'y-xy'». IR3 with this group structure

is the first Heisenberg group.

The harmonie space assoeiated to ~ is a Brelot spaee.There are many analogies

to elassieal potential theory,and I give a short introduetion into results of

Koranyi/Vagi, Foliand, Gaveau, Greiner and Jerison. My own contributions to

this subjeet are mainly the following:

SiDdlar to the elassical situation the potential theory of ~ on

H+ =' {(x,y, t) It>o} is equivalent to the potential theory on a certain ''ball''- •

the Koranyi ball. The Poisson spaee of this ball is homeomorphie to its topo-

logieal boundary.

T. lKEGAMI

-A Mättin type eompaetification of harmonie spaees and its applications

We eonsider a eompaetifieation of a harmonie spaee on whieh the nation of mini­

mal thinness LS defined and is conneeted elosely with the topology. For a har­

monie morphism of harmonie spaees we eonstruct a fine elu~ter set at a Ddnimal

boundary point. Then we develop theorems analogous to those of Riesz-Frostman­

~evanlinna and Fatou-Plessner whieh are obtained for analytie mappings cf

Riemann surfaces.

M. ITO

The convolution kerneis of logarithmic type and the closure of Hunt convolution ~
kerneis

Let X be a loeally eompaet, a-compaet abelian group. We define eonvolution

kernels of logarithmic type on X in connection with semi-transient convolution

semi-groups. Let N be a convolution kernel of logarithmic type and let (Ot)t>o

be its convolution semi-group. If N is not a Hunt convolution kernel, then

the resolvent defined by (at)t>o is not singular with respect to the Haar

measure. Hence we can determine- X on which-convolution kernels of logarithmic

type with the recurrent convolution semi-groups exist. By diseussing some poten­

tial-theoretic properties of convolution kerneis of logarithmic type, we eon­

s~der the DENY ~ROBLEM coneerning Hunt eonvolution kerneis.
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Let H(X) be the totality of Hunt convolution kernels and let D(X) be the

totality of convolution kernels satisfying the domination principle. We shall

show that in general, the equality D(X) = H(X) does not hold," where H(X)
.ie

denotes the weak closure of H(X).

K. JANSSEN

Resolvents on topological sums"

Let X be a right process on astate space (E,E). "Let E &~i:~i be a disj~int

union dEfinely open "nearly optional sets, where (1,1) is a U-spa~~ such that

the canonical pro j ection n: E ... I is measurable. Then T: =int'{ t":ri~Xt*rioxo}
is a perfect, exact and terminal stopping time. If (U

Q
) is the resolvent of

X, then the resolve~t (~Q) of the process Y 'obtained by kil1ing 'x a~

time T is exactly subordinated to (Ua
) and ua = va + p~"ua" f~r'the a-order

hitting kernel P~ and each Ei is absorbing for the right p.r~cess. :~ .

Si~lar results can,be o~tained by purely analytic ,me~h~ds for a Ray re~olv~nt

(U
Q

) on a compact space E which is the direct topological sum-~f.c~~a~t.
I ~ :. ,~ ••-! ~ ~

spaces. Using resul ts on perturbations of Ray res,olvents by B~N SAAD, .?ne can

prove that U is a weak coupling of Ray resolvents on the components. Det~ils

can be found in a joint paper with BEN SAAD.

J. KRAL

Removable singularities.of solutions of the heat equation

Same extension results concerning solutions of t~e beat equation (=temperatures)
. .., .( ..

are presented; re lated conj ectures concerning subtemperatures are described".

I. LAlNE

A"quasi-linear potential theory

This t~.lk prese~ts a proposal fo~ .a non-linear" axiomatic po.te,nt:ial...~heory J?eing

not very ~ar away from the usual.linear theory. The background of this ~roposal

comes f~om same phenomepa in th~ theory of.qc~ppings.Thesephen9~na having

been investigated by Martio, Granlund and Lindqvist reudn~ us 'on s~~~ fa~liar
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properties in the usual linear theory. Our proposal for thisaxiomatics is in

tbe spirit of Constantinescu and Cornea consisting of the usual axioms of re­

solutivity and eonvergence plus modifie~ axioms for positivity and eompleteness.

Finally, the axiom of quasilinearity teIls us how close we are to the usual

linear theory.

G. LEHA

·Reversible measures for diffusion processes in Hilbert·spaces.

One of the important problems in the study of evolution processes is to describe

the equilibrium states.

We deal with areal separable Hilbert spaee and diffusion processe~ in this

spaee arising as solutions to stochastic differential equations. Here equilibrium

behaviour is given by.means of probability measures on IR, whieh are invariant

or reversible (i.e. symmetrie with respect to time reversal) for the correspon­

ding semigroups.

We charaeterize reversibility by the so called·(and in "finite dimensions weIl

known) "principle of detailed balance" for a suitable differential operat~r L.
Furtbermore we give sufficient con~itions on·the (generally unbounded and non­

linear) drift part of the stoehastie differential equatfon [the diffusions part

is identity] in order to prove existenee of reversible measures. The theory

covers example of "continuous spin models" of statistical mechanies whieh oecur

in the "lattice approximation" to Euelidean quantum field theory.

H. LEUTWILER

On a distanee invariant under Möbius transformations on

Let (X,H) be a Brelot space. We study the metrie

p(x,y) = log sup {~~;~ : h E H+(X)} - log inf {~~;~ : h E H+(X)}

assuming hereby that .the set H+ (X) of positive harmonie functions separates

the points of X. The metrie p has the following properties:

(1) It is eomplete, (2) on the unit ball Bn of lRn
(n~2) it agrees (up to

a constant factor) with the Poineare distanee, and (3) it is invariant under

Möbius transformations of lRn • In case (X,g) is a Riemannian manifold and

H(X) denotes the solutions of the Laplace-Beltrami operator, we also study

the eorresponding differential metric.
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P. A. LOEB

A measure-theoretic boundary limit theorem

Dur main result, is a. pur~ly measure-theoretic limit theorem for which the proof

is quite simple. From thi~ result, the fine limdt theorem of Fatou-NaimrDoob
. .

and its extensions to general ~otential theoTies follow immediately by using

the order isomorphismbetween f~ni~e me~sures and positive harmonie functions

and also em~loying some s~mple (acts about reduced functions.

, .
v

J. LUKES

The fine Dirichlet problem

The existence and the uniqueness of the solution of the Dirichlet problem in

the fine potential theory without axiom D is investigated. Special attention

is payed to Wiener's type solution and to the quasi-solution using fine topo­

logy methods.

T. LYONS

An example of instability for the potential theoretic structure of quasi-iso­

metrie.Riemannianmanifolds and reversible Markov chains

Two metrics g,~ o~a manifold: ,M are quasi-isometrically equiva1ent if

g (u,u)!2 (u,u) E [!,c] c IR for every u E TM and x E- M.x '-'X C + x
A countable set X and a~ srmmetrie function a: X x X ~ IR+ determine are-

versible Markov chain on X providing n
x

' L axy is strietly.positive a~d

finite for each x by p~t~ing Pxy ~ a /~ Y~8d using p ,as a transition
xy ,x 1

kernel. Two such Markov chains on, X are quasi equivalent if a /b E[-,c]c!R+xy xy c
for all 'x,y E X.

We con~idei the fo1lowing'question: If (M~g) admits no 'noneoristant bounded

harmonie f~~tions 'ehen can (M,g); and also the analogous question for Markov

cbatns. We give the fo1lawing negative. answer:

There i~ a Riemann'surface M and a second one M quasi-eonformal1y (ar iso­

metrically) equivalent to the first such that ,M has trivial Martin boundary

and M admits a two point boundary - and each extremal positive h~rmon~~.func­

tion is bounded. Analysis of a ~ather complicated counter example to the ana10-

gaue Markov chain problem plays a vital role.
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F.Y. MAEDA

Boundary'value'ptoblems'with'respect'tö a'non~lirtearly'perttirbed'structtire'of

aharmonic'space

Let (X,H) be a eonnected self-adjoint P-harmonic space with 1 E H(X), G be

a symmetrie Green funetion on X, a be the eanonieal measure representation

associated to G, D[f,g) bethe mutual Dirichlet integral of· fand g defined

in terms of a and D[f) = D[f,f). Let X* be a resolutive compactifieation of

X and w be the harmonie measure on r = X*'X. Let ~BD =' {~ E L~(w)ID[~$]~l

and let 'i' be a subspaee of ~BD clo.sed w.r.t. the BD-'topology and max-min •

operations. Let MF be the spaee of finite Radon measures ~ on X s~eh that

GI~I is bounded eontinuous and'let R~ =' {H$+G~I~ ~ ~BD' ~ E MFl. Given (non~

linear) mappings F: R
F
~ MF and ß: ~BD ~ L1(w) which satisfy (loeal)

Lipschitz eonditions, and given $0 E ~BD' we disetiss the following boundary

value problem: Find u H$ + G~ E RF , satisfying

(1) a(u) + F(u) 0 on X;

(2~ ~ - $0 E ~ ;

(3) D[u,H$] - J H$do(u) + J $ß(~)dw 0 for alle $ E V ·
X r

B. MAIR

Fine and Parabolic Limits

In this talk we consider the parabolie differential operator, L, given by

. n a au n a dU
L --a-- (a .. (x,t) --0-- + a.(x,t)u) + .L bj.(x,t) a~. t C(X,t)u - at

'<',j=1 x j -<"j X.<. j j=1 j

whose ~oefficients are measurable and satisfy certain weak conditions on

X;' lRn"x (O,T). These conditions include (as a special case) the classical

case of uniformly parabolie L with bounded, Hölder-continuous eoefficients.

It is shown that the weak solutions of Lu=O form a P-barmonie space on X
and the notion of semi-thinness at points of B = lRn x' {ol is introduced.

The relationships between fine, semi-fine and parabolie convergence at points

of 'B are examined and the fine limit theor~m is used to deduce the Fatou

theorem that every positive weak solution of Lu=O has finite parabolie limdts

Lebesgue almost-everywhere on . B.

Furthermore, it is shown that if U is a weak solution defined ooly by Runion
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of parabolic regions and u is either upper or lower bounded on each parabolic

region, then U has finite parabolic limits almost everywhere on the set of

vertices of the parabolic regions.

J. MALY

FinelY"htperharmonic functions

The following theorem'is presented: Let f ~ 0 be a finely.l.s.c. function on

a finely open subset U of a standard balayage spaee X. Assume f is quasi­

l.s.c. in the natural topology on U. If for every open set G C X and x E G

there is a finely open set V· such that x E V C VC GnU and

J* CV:f d t
x

< f(x)

U

then the same inequality holds for every finely open set V' with x E V C V c u.
This result clarifies some relations between various definitions of finely hyper­

harmonie functions due to B. "Fuglede (1972), J. Maly and J. Luket (1982), and

N. Boboe, 'Gh. Bueur and A. Cornea (1981). Both the nat~ral topology and the

quasi-notions are with respeet to the localized cone.

G. MOKOBODZKI

" ·Operateurs.de subordination des familles resolvantes

On etudie des operateurs definis Bur les cones de fonctions excessives"et qui,

a la maniere des operateurs de reduction Bur les ensembles, permettent de: passer

d'une familIe resolvante a une familIe resolvante subordonnee.

Ces operateurs sont caracterises par des propri~tes de troneature et de reeolle­

ment. On montre qu'ils transforment des familles resolvantes:equivalentes en

familIe resolvantes equivalentes, l'equivalence consistant a eng~ndr~r le.meme

eone de fonctions excess~ves.

I. NETUKA

1. Ninomiya operators for the generalized Dirichlet problem

2. Fine strict maxima (joint work with J. Kral)

1. Let U be a relatively compact open subset of a harmonie space and A an
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operator sending continuous funetions on au into real functions on U. Such

an operator A is said to be a Ninomiya operator, if A ia linear and posi.tive,

A(Plau) = Plu .for every eontinuous potential harmonie on U, and if there is a

strict eontinuous potential q such that A(qlau) is subharmonic. A necessary

and sufficient condition for uniqueness of a Ninomiya operator is established.

The relation to the Keldys type theorem is also discussed.

2.Main resu1t:lf f : IR
n

~ IR is a Borel function, then the set M(f) of fine

strict maxima ia polar. (Here M(f) is the set of all x such that {y;f(y)~f(x)}

is thin at x.) The ease of arbitrary functions is also investigated. Various

results from real analysis conceming the size of the set of suitably defined ~

striet maxima are mentioned.

M. RAD

Report on the thesis· of Ming. Liao done at Stanford under Prof. K.L. Chung

K.L. Chung introdueed an important condition on the potential density. guaran­

teeing the va1idity of same wel1-known resu1ts of classical potential theory.

Ming Liao in his dissertation weakens the conditions o~ Chung. At the same time

he proves that the process admits a strong Markov dual albeit some branch points

exist.

G. RITTER

'One~sided'growth cortditions for the coefficients of stochastic differential

equations

We consider the stochastic differential equation

~n a separab1e Hi~bert space IH. Here (ßt)t>o is Brownian motion with co­

variance Q (positive, nuc1ear operator on. nn and mean 0, A' is a "10cal1y"

Lipschitz function IH ~ L(lH, IH) (bounded linear operators on IR), and b

·is "loca11y" Lipschitz m ~ m.
Theorem. ~) If (i) 11 A(y) 11 = 0(11 yll) and

(ii) (y,b(y» ~ K(l+llyll 2)

then for each x E IR there exists exactly one solution (~x,t)

with infinite lifetime.
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is a semigroup whose generator is an extension of the

*Lf (x) = "tr fU (x) A(x) Q A (x) + f 1 (x) b(x)

(f sufficiently regular).

Under the stronger conditions

(iii)

(iv)

11 A(y) 11 < K

1(y, b(y) ) I ~ K( 1+ 11 y 11 2)

(Pt)t>o induces a FeIler semigroup, i.e. a strongly continuous semdgroup on the

functions that are small outside bounded sets and uniformly continuous on ~~bounded

set~.

If A(y) = identity the caseof discontinuous drift terms b as arising in

Euclidean quantum field theory was also considered.

M. RöCKNER

A'Dirichlet'problem for distributionsand application to the predietion problem

for'GatiSsiärt'generalized 'raIidom fields

We explieitly eonstruct consistent conditional distributions for a large class

of Gaussian measures defined on the space of (tempered) distributions on a

domain D in lRd • The conditional distributions are with respect to an

(uncountable) family of a-fields associated with the complements of the (rela­

tively compact) open subsets of D. The construction involves solving a Dirichlet

problem whose,uboundary data" is given by a distribution. Furthermore, the

associated set of Gibbs states is studied. We characterize the extreme Gibbs

states, prove that, -tbey have the global Markov property and, using the Diriehlet

solution for distributions, we can represent any Gibbs state in terms of extreme

Gibbs states.

u. SCHIRMEIER

In elassical potential theory the sheaf of harmonie ftinctions is defined by the

Laplaeian operator "6:

h harmonie<=::> &1 = o.

The abstract tbeory of harmonie spaces starts with a sheaf of funetions without

the intervention of a defining operator. As a substitute F.-Y. Maeda introduced
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the notion of a measure representation and developed his theory of Diriehlet

integrals for those harmonie spaees admitting a measure representation o.

By definition, cr is a homomorphism of the sheaf R of loeal differenees of

eontinuous superharmonie functions into the sheaf M of signed Radon measures

such that

f superharmonie ~ a(f) > 0

In this lecture the following result is presented:

Every harmonie spaee with a countable "base admits a measure representation

satisfying additional continuity properties.

B•W. SCHULZE

The"asymptotics"ofsolutions of elliptic boundary'value problems in non-smooth

domairts'or'for"conditions'with"jumps

The solutions of.boundary value problems in domains with wedges or of mixed

boundary value problems admit asymptotie expansions (or have a conormal singu­

1arity) of the form

•

u(y,t)
m.(y) p.(y)

L J L l;]ok{Y) t J (log t)k
j=O k=O

for t near the wedge Y or thejump of the boundary conditions~ Here

p.(y) E t, m.(y) may have branchings and jumps under varying y E Y. Apart
J J

of the solvabi1ity theory is a deseription of e1asses of spaees of funetions

being C~ in.the interior, where the eonormal singularity is refleeted. in an

adequate way. In this context analytic funetionals in the complex plane play

a role and same balayage with respeet to a fundamental solution of the Cauehy­

Riema~n operator.

M. SIEVEKING

'Compatisort"of"Greert"fUnctions 'for"parabolie operators

•
Let

E

E .. a
GO be the Greens funetion of at - E on a domain n c IR x]Rn where

is same linear seeond order elliptie partial differential operator. Ine-

qual~tys of the type

1.. 8
1. GY _< GE < c Gy6
c n n n
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were established in 1968 by Aronson for a large class of operators E (in

divergence form) and bands 0 = ]O,T[ x lR
n (c,y constants > 0). Recently

they have been shown to hold for n = and O's whicb are unions of rect­

angles ]T, S [x]a, b ['. They imply similar inequalities. for the Poisson kerneis

resp. Naim-kernels and henee for the Dirichlet resp. Neumann problems.

J. VESELY

'Keldyl type 'operators snd continuability of the Riesz a-harmonic functions

Tbe Riesz a-harmonie functions repre,sent the tbird "Standard-Beispiel" of -non­

loeal axiomatic potential theories. Continuability properties for a-harmonie

functions are studied and Keldys.type theorems for a-Dirichlet problem are

investigated. As a by-product the simpliciality of a cone of a-harmonic func­

tions is obtained.

G. WILDENHAIN

Potentialtheoretische'Methöden'bei der Approximation von Lösungen elliptischer

'Gleichungen höherer'Ordnung

Es sei L ein linearer, eigentlich elliptischer Differentialoperator im Rn

mdt reellen, beliebig oft differenzierbaren Koeffizienten. Der adjungierte

Operator l" besitze die eindeutige Fortsetzungseigenschaft • n c Rn sei ein

beschränktes Uebie·t mit dem glatten,Rand an und auf aQ sei ein System BI'· •• ,Bm
von Randoperatoren der Ordnung ~ 2m11 mit glatten Koeffizienten gegeben, wel­

ches normal ist und den Operator L auf an überdeckt. f c n sei eine glatte,

k-dimensionale (I ~ k ~ n-l) Fläche, die n nicht zerlegt, V c an sei eine

vorgegebene offene Teilmenge des Randes. Wir betrachten

~(G) =' {u € C~(n) : Lu = 0 in C, B.ula~v = 0 (j=l, ••• ,m)}
J .

sowie LV(f) = Lv(O) If • Man kann dann zeigen, daß Lv(f) in den Sobolev­

Slobodeekij-Räumen WS (f) .(I < P < ~,s > 0 reell) dicht liegt. Ist' feine hin-
p -

reichend ~eguläre, geschlossene Fläche, die innerhalb n ein Teilgebiet Gi

begrenzt, für welches das Dirichlet-Problem der homogenen Gleichung Lu = 0

eindeutig lösbar ist, so läßt sich ferner die Dichtheit von LV(f). im Raum

wr1(f) der Wbitney-Taylorfelder der Ordnung mll zeigen, falls man noch zu­

sätzlich die Existenz einer globalen Fundamentallösung voraussetzt.
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R. WITTMANN

The'Martirt'bötirtdary·öf'stibdömairts '(öf'a harmonie 'space) satisfying'corkserew

'cortditiöns

Let (X,H) be a Brelot harmonie space.endowed with ametrie d such that

z,y E B(x,~) c B(x,2r), h E ff+(B(x,2r» implies h(y) ~ C h(z),

where C > 0 is a constant independent of x,r,h. On such a harmonic spaee

we eonsider NTA (= non-tangential aceessible) domains which were introduced ~

inte classical potential theory by D.S. Jerisen and C.E. Kenig. For these ~

domains we can show that the Martin boundary coincides with the ~opological

boundary. This result is a wid~ generalis~tio~ ~f a result 'o~ R. Hunt, R.

Wheeden (1970). Further applications to Fatou type theorems ar~ ind~cated.

Berichterstatter: M.Röckner (Bielefeld)
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