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Die Tagung liber Potentialtheorie am Mathematischen

Forschungsinstitut Oberwolfach in der Woche vom

16. bis 22. Juni 1974 stand unter der Leitung von
Herrn Prof. Dr. H. Bauer. Dabei war es nach etwa

10 Jahren (Tagung des C.N.R.S. in Orsay) zum
erstenmal wieder gelungen, fiihrende Vertreter aller
Teilgebiete der Potentialtheorie, wie der klassischen,
der axiomatischen, der wahrscheinlichkeits- und
prozeBtheoretischen, zu versammeln.

Die Fiille von 38 Vortrigen, die sémtlich iiber neue
Forschungsergebnisse berichteten, 1aBt erkennen,

daB sich einerseits das Interesse an der Potential-
theorie in letzter Zeit wieder verstdrkt hat und

daB es andererseits. wiinschenswert wire, die Zeit-
abstidnde zwischen derartigen Tagungen iiber Potential-
theorie nicht zu groB werden zu lassen. '
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Vortragsausziige

J. DENY: Dirichlet Forms and‘@erators "carré du champs".

(Survey on three recent papers on Dirichlet
forms and related topics by G. ALLATN
-(Orsay 1973); L.E. ANDERSSON (Mittag-Leffler
Inst. 1974); J.P. ROTH (C.R. avril 1974).)

Theré is‘ a.n integral representation theorem for Dirichlet
forms: »
Theorem 41: For X a locally compact space let Q be a
Dirichlet form, whose domain V is .dense in K (X). Then
thére exists: )
'. _ (i) a positive Radon measure p on X

(i1) & positive Radon measure o on X?\ A

(iii) a local Dirichlet form N on V.
such that Q(£) = []£]2 au + 3 j’ﬁ:(x) - £(3)|%a0(x,y) + N(£)
for all f € V, and such a decomposition'is unique.
Concerning the local form in theorem 1 the following
theorem holds:
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Theorem 2: If X is an euclidian domain inlR ™ and if = .
X&) N ¢! (X) ¢ Vo K(X), then there exists a positive
Radon measure v on X and n2 borel functions aL:-Lj € Lioc(v)
= >

55 = a3y and L, a;;(.)f; £5 2 o such that

for all £ €X (X) N f‘,"(X)

sat:.sfylng a.

.5 ?f  2f
N(:F) = lZJ J aj 9%, ‘axj av(x) .

These results give new and simple proofs for LEVI-KHINTCHIN

representation formulas of operators satisfying the positive

maximum principle.

M. FUKUSHIMA: On Closed Extensions of _Markov Symmetric Forms.

A symmetric form on a real L2-space is said to be a Dirichlet
form if it ié closed and the associated I?-semigroup is markovian.
Given a closable symmetric form £ introduce the following
semiorder in the family DE (€ ) of all Dirichlet extenéions of E

D(E (1)) > (€ (2))

e (1) » @ 4
lff, 81(u,u) < ¢ (2)(u,u) - for u € D(€(2)),

and look for the maximum elements of various _subfamilies of

DE(E ). We give a concrete expression of the KREIN-EXTENSION .
and present an example where the Krein extension generates &

semigroup which is not even positive.

When £ is given by the usual Dirichlet integral D on an
euclidian domain 0 c¢ R™ with D(€) = €(Q), then the maximum
element is known to be the celebrated SOBOLEV space (S’,H’l ).

- We establish analdgous theorems for the more general integro-

differential expression introduced by BEURLING and DENY.

. . . .
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CHR. BERG: Fourier Transformation of Positive Definite lMeasures.

Many symmetric kernelé in potentialtheory are positive

-definite measures, and it turms out to be of interest to Fourier-

transform such measures. If the underlying space is R this
can be done, since every positive definite measure on TRn is
a tempered d.istribui:ion.
Using the theorem of BOCHNER it is possible to prove
the following result:
Theorem 1: Let G be a locally compact abelian groupi with Haar
measure dx and dual group G. Then for every positive definite
measure M on G there exists a uniquely determined measure 0 oOn G

such that for all £ € K (G) and x € G
() SIEPI2 ao(yp) <=
) prexE@ - JEPIEPIE

Theorem 2: This Fourier transformation is an idempotent . -
homeomorphism between the cones of positive definite measures

of G and G respectively endowed with the vague topoiogies.

G. RITTER: On a Construction of Resolvents and Semigroups

by Means of Absorbing Sets.

Let V be a éompiex kefnel- on a locally compact 'space X with
a countable base. It is supposed vthat V has "sufficiently"
many absorbing sets (A c X is absorbing if X = A and supﬁ(v(x,.))
c A for x € A). Then V® can be defined by composition and it is
shown that there exists a resolvent family (vp)pEQOf kernels

such that V_ = V.

Forschungsgemeinschaft © @
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The condition on the existence of "many" absorbing sets is
satisfied for hyperbolic and parabolic potential kernels.

‘It is shown how SEBASTIAO e SILVA's épectral theory in
algebras with a bounded structure can be appli'ed to such
resolvents. This yields a sufficient condition for the existence

of a semigroup whose Laplace transform is the resolvent.

J.L. DOOB: Probabilistic Versions of Potential Theoretic Ideas.

The PERRON-WIENER-BRELOT method of solving the Dirichlet problem
for classical harmonic functions leads to a néw criterion for the
unifo:;*m integrability of a martingale:

A martingale (W ) is unifo:}mly integrable iff for any € > o
there is a supermartingale (Xl'l) and a submé.rtingalg (X;'lj Vsuch that"

Xﬁsuns)qsand Elxy - x2] <e.

The prébabilistic version of the exiétence of LEBESGUE-POINTS
of a function leads to a new convergence theorem for conditional
expectation: - '

Given an incréasing b.sequence (F ) of o-fields on 0 .

X measurable with respect to vngn' Put for w' €0
Y(w) = X(w) - X(w'v)'. Then the proof of the Lebesgue point .

theorem leads to the proof of

lim(Eg:n[ XD w') =0 a.e. on 0 .
Do A

5 . . — . - . . .. . . . . .
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P.A. MEYER: Duality up to a Polar Set.

Assume E to be a Borel set in some compact metric space

and let (Xt) be a Markov process on E ufal (o £ E), (Pt) and
on p) its semigroup and resolvent respectively. Let (Xt)further-
more satisfy the "hypotheses from the right" (i.e. (X.) right
continuous, without branching points, p—exc’ess-iveA functions
nearly borel and a.s. right continuous along paths ), U be

. a proper kernel.on E and suppose.all the measures 'ZL(x,"_d\y)‘ to'be

absolutely continuous to some fixed measure m.

Then it is fossible to remove a polé.r set from E and to make
a time-change (more precisely an accelaration) of the process
such that (UP) has co-resolvent (le) satisfying the hypotheses
for a RAY-COMPACTIFICATION.

So without any hypotheses on the existence of a dual all

the theory of martm boundary can be carried out.

M. NAGASAWA: A Class of Excessive Measures_of ‘Branching

" Markov Processes. -

Let S be a compact -metric space and define convolution
. on the generalized sequence space , "e(sn)‘ =3 L"(s) as in zC,].
1

Then a convolutlon preserving semigroup (T ) of bounded linear
operators on L"'(S) “induces a dual -semigroup (St) on the
(generalized) £°(S) by (T, f,ud = (£,S.p) with the following
property. If for a bounded measure m on S T is defined on
*® n A . n A /A\
U s® vy Dl p =@ the formula Sym = (S,m), holds
— S .
(RAC's propagation of chaos).

Now the non linear semigroup Hom := (Stﬁ),I provides- the -
solution of Boltzmann equation. Furthermore if ‘(St) preserves

absolute continuity with respect to ﬁ,_ we can define a semigroup

Deutiche -8 -
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(P,) on B (U §%) by s, (% ) - (P, D)% where T8 =: 2 8 (£ € B(5),), _

which satisfies branching property Pt'f\ = (Ptf)’l‘

)

" Now if @ is excessive for (Pt)’ we have duality between ('l‘t)
~and (Pt)-' Concerning the existence of such excessive measures. we
have for Galton-Watson the reference [(*)j and for the general
case we have the following '

Theorem: If there are non-negative solutions N4 < No (at most

two) of qu uk = u, then ﬁ is an excessive measure when

n <29, <1, and 1/712 <m< 1/2qo

when.qo = o (e.g. dual of collision process), n4 = 0. If there

is another solution n, > o, then we can find m 2 L /712 .

H. FOLIMER: Relative Densities of Semimartingales.

A semimartingale X - (Xt)t>o over a "nice" system (Q,?,?t,P)
can be represenfed as a finit; signed measure PX on the o-field
Pof predictable sets 'in.n x (0,o)]. Introduce the relative
density DYX of X with respect to a semimartingal Y as the Radon-v
Nikodym density of Pr with respect to pY . ‘

It turns out that there are various identifications of DYX,

which are motivated by classical analysis on R1 (Lebesgue' AsA
theorem on "bh.e @ifferentiability of functions of bounded
variation, 1'H8pital rul.es) respectively by potential theory
(Dynkin's formula, Mokobodzki's theorem on "differentiability" of
excessive functions, Fatou theorems).

X
Fatou theorems of the form DYX(w,t) = l%m Y§(") P a.s.
stt ~s
for example hold on the parts of 0 x (o,m] where the life time
S (wst) = t is predictable.
(*) Proc. Jap. Acad. vol 49 (5973)

B o _ . . ] . -

. - e - -9 —
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H. EKUNITA: The Controllability Problem and the Maximum Principle.

Let us consider the control system defined on R 4,
dx _ y(x) S '
* _ = . .
(*) at X) + jg"l a(x) ua(t)

where Y,Xj are £ ®-vectorfields on R4 ana u(t) = v(u,](t) ,'...,ur(t)
are vector functions called the control. The controllability-region
of x € R4 is defined as t}:.le set of all y, which can be reached

. in positive time from x by trajectories of (*) with a suitable
choice of control. We discuss the relation between the controllabili-
ty xjegion and the maximum domein admitting the maximum principle of
the elliptic operator .

r : - d N : 4 :
i ) 352y S,
AL = ,jS=: Xg + Y, where Xy = iS___'# o | Py Y - i='l‘£ T

The way of combining these two problems is via supports of
diffusion process corresponding to L, which was studied by
STROOCK-VARADHAN .

C. DELLACHERIE: Ensembles analytiques et temps d'arrét.

N .
Soient . 0 :=IN"" X, les applications coordonnées,

. ?n i= ofX ,r <n} et T 1'ensemble des temps d'arr8t sur 0

muni de la topologie de la convergence simple sur (2 .C est un
espace compact métrisable. Une application x > T’x' de E dans T
1 est dit s.c.s. si x +H— Tx(w) est sémi-continue Supérieurement pour
tout w €0 .

Proposifion: I1 existe une bijection canonique entre les schémas
de Souslin sur les fermés de E et les applications s.c.s. de E

dans C . Le noyau de schéma de Souslin est alors 1l'image

réciproque par x +> Tx de l'enseﬁlble J—) des temps d'arrét non finis.

~10 -
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Théorie de 1'indice (LUSIN-SIERPINSKI) i: € - I U {m}

(04 1 est le premier ordinal non dénombrable)
Théordme 1: L'ensemble {(S5,T) € € x € ; i(S) < i(T)} est analytique.
Théordme 2: Soient S et T deux temps d4'arrét.
i(8) < i(T)é=> Il existe un pliage f telque S < Tof.
[Séminaire de Probabilités de Strasbourg, vol. IX].

Finely Open Set in the Kunita-Watanabe Hypotheses.

NGUYEN-XUAN LOC: A Martin Compactification of a Borel

Let X be a Hunt process with the resolvent in duality of a
coresolvent (ﬁ ) in the sense of Kunita-Watanabe. The part of
X = (X ) on a Borel, fmely open subset U of the state space E

is defined as follows.

XCt,w) £ <3
. = 3w
vhere S'v(w.) := inf{t = 0; , Xt(w) £ W],

We try to comstruct the exit space of Xu. The method

Xu(t,w)

consists of three step5°

(a) Construct a "nice" compactification Eor U. (b) Prove that ’
for evér’y excessive function h, which is integrable with respect

to the standard measure, we have 1lim ’fu(t,w) exis'l;s P:; - 8.S. in
E(x € ). (¢) Use the random vaf*:.g‘r();.’()e XS_(W) to represent h- and to
characterize the exit space of u,for X,u‘.
An application of this result is the Martin representation of
non-negative, finely hyperhérmonic function on a finely open set

of a Brelot. axiomatic with axiom (D).

- 11 =
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C. CONSTANTINESCU: A Non-Linear Dirichlet Problem.

There is one method to solve the Dirichlet problem in’
axiomatic potentialtheory which uses instead of the linearity
of the sheaf of harmonic functions the resulting property that
sums of hyperharmonic functions are hyperharmonic. Taking
advantage of this situation a weaker non-linear axiomatic is
constructed in which the proof of resolutivity still holds.

This axiomatic may be used in order to solve the Dirichlet
problem for some quasi-linear systems of partial differential
equations. More precisely: given an open set LL in euclidean space
and finitely many differential equations suéh that each of it
defines a harmonic space on WU . Then adding’a perturbétion in order
to mix up the unknown functions and to get non-linear differential

equations, the resulting sheaf satisfies this non-linear axiomatic.

R.M. HERVE: Quelques ‘propriétés des fonctions surharmoniques

associfes 4 un opérateur elliptigue dégénéré.

Probléme de Dirichlet pour une. tel opérateur: Soit

: r z o o : .
u = 2& Xi.u + Yu+ cu d&fini sur un ouvert.n c RE, X
k=

Deutsche

et Y des champs de vecteurs €eC®n), c € €20 ). Soit
;C(Xq,...,Xr) 1'algébre de Lieé engendrée par XjseeesX . 51 le
rang de of (X,l,...,'Xr) est.n en tout point y de Q. on montre:

1) les fonctions: surharmoniques sont localément intégrébles
et caractérisées par Iu < O.
" 2) les potentiels & support pbnctuel‘ donné sont proportionnels.
Par suit, étant donnée une axiomatique de M. Brelot possédant
Ysuffisantement" de fonctions harmoniques € € %, 1l'unicité de p

y
est verifiée pour y € u, U un ouvert dense dans 0 .

- 12 -
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D'autre part, on montre que la solution du probléme de

Dirichlet dans un ouvert wc w c 0 (4 frontiére €% et trés régulier

au sens de Bony) au sens variationnel, construité par DERRIDJ

UFG

coincide avec la solution classique de PERRON-WIENER-BRELOT.

{f. KURAN: On Sets where a Harmonic Function Vanishes or not.

It is wellknown that if P is a polynomial (onR®) then the '

number Bo([P = 0]) of the connected components of the set where P
vanishes is finite and so is B ([P ¢ o).

- In the opposite direction there are the following results:
(I) If h is harmonic in RZ and B ([h # 0]) = k < = (k > o),

'2—k5n5k.

then h is a polynomial of degree n with !

(II) Suppose that f and g are harmonic in TRZ, positive in a domain
D and vanish on its finite boundary 9D. Then there exists a
strictly positive function P on 1R2 such that f = og. More 7
precisely © = afb /Ill'lz where a,b are pon—negative constants,
a +b>0and b>o0 if and only if there exists an entire

functiony , Iy >0 and Imy= g.

H. AIRAUIT: Formes harmoniques et processus de diffusion.

M est une variété riemannienne de dimension n. On indique deux
mathodes pour &tudier d'un point de vue probabiliste les formes
harmoniques sur M, c'est d dire les formes differentielles ¢ qui
satisfont 4 1l'équation [J§ = o od O est 1'opérateur de De Rham- -

Hodge sur M.

- 13 -
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(1) La méthode employée par P. MALLIAVIN utilisant le fibré
de repéres orthonormés O(M) de la variété M (4 paraitre
Jour. of Funct. Analysis).

(2) La méthode qui consiste 4 considérer les formes
harmoniques comme des fonctions sur le fibré tangent,
linaires sur les fibres dans le cas des formes de degré 1,
p-linéaires alternés dans le cas deé formes de degré p.

On construit un processus dans les deux cas.

o
J. FARAUT: Semi-groups de Feller'invariants surAles espaces

homogénes non moyennables.

Let G be a locally compact group and (pt)t>° a convolution
semigroup of probability measures on G with t - My is vaguely
continuous. Mo being idempotent, it follows that Mo is the normalized
Haar measure of a compact subgroup K of G; The associated convolution

operators (P,) constitute a Feller semigroup on the quotient
Yo

space X := K\G. Having defined-the notion "type a of the semigroup
(u, )" it turns out, that (P.) is integrable if a < 0 (i.e.: for
t t t>0 D
each f continuous at x and with compact support x » | P f(x) dt
o

is an element of 'eo(X)).

The type a of (pt) is strictly negative in case of a non
amenable group G, M } ) and K being maximal among the closed

subgroups of G.

The hypotheses on G and K are satisfied if X is a riemanniah

symmetric space of non compact type which is irre@ucible.

- 14 -
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M. BRELOT: Fine Limits for a Family of Fupctions.

Let X be a Hausdorff topological space. Consider a cone C of
o

lower semi continuous functions, with « € C and évery Z: u, is
contained in C. There is a corresponding fine topologyn;gd a notion
of thinness and strong thinness.

Suppose thinness implies strong thinness.
Now given a family F of real functions, a sequence fp w11:h fine
limits at X,, & sequence cpq of positive functlons with a fine lml'
q->0(q->oo). If for any f EFanda.nyi‘lxedqthere 1s ap
such that fp ®q <sf =< fp + c.nq, then there exists a set a thin
at =z, such that any f tends to a limit at X, off a.

‘One of the appllcatlons is as .f.'ollowsn Let w be a doma:.n in
a strong harmonic space in the sense of Bauer,u' U," harmonic .
in w with finite fine limits at X, (polar, [ w thin at xo), then
there exists a common thin set for the familsr of ali harmonic

u with u' <u=sUu-.

B. FUGLEDE: An Optimal Boundary Minimum Principle.

Let 0 denote a strong harmonic space with axiom (D) and an -

adjoint sheaf in the sense of M HERVE. Let G denote the Green

kernel on 0 x 0 and let there be given a potential p = Gu on Q. Fo!
finely hyperharmonic and = - p in a finely open set U c 0Q.consider
the sets:

E := {y € Bfu ; fine-lim inf u(x) <O }
x>y, x €U

e := {y € E)fu 3 fine-lim inf u(x) =-oo}, and
x>y, x €U

E_ := ENd (W).

- 15 -

Deutsche v : - .. '
Forschungsgemeinschaft . i . E E . . ©



- 15 -

Theorem: Er and € are Borel sets. If Er is a nullset for

el (x €u) and 1f penvo((UD) = 0 them u > 0.

This theorem is best possible in the sense that neither of the
smallness conditions on Er and € can be weakened. In case of a
bounded U and a lower bounded u it reduces to a result due to

BRELOT (1950/51), whereby the latter condition drops outw.

K. GOWRISANKARAN: Holomorphic Functions on the Polydisc.

Let f be a holomorphic fﬁnction on the polydisc U in the
Nevanlinna class (i.e.: log' |£] has a n-harmonic ma;joré.nt).
ZYGMUND (1949) proved that the iterated non-tangential limits of £
exist almost everywhere on the n~Torus T and he éonjectured that

these iterated limits are independent of the order of iteration.

One can show a more generai result: If £ is defined only on a
pfoper open subset of U and has iterated limits (on a suitable
subset of Tn) then these limits are independent of the order of
iteration, except for a set of measure zero. Similar results. are

. true for positive n-~harmonic functions and in this case even the

existence of the limits can be proved.

E.P. SMYRNELIS: Axiomatique des fonctions biharmonigues.

Les axiomatiques harmoniques sont inspirées des égquations aux
dérivées partielles linfaires du second ordre et ne s'appliquent

pas 4 des équations simples d'ordre plus élevé domme, par exemple,

DFG Deutsche - 16 -
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1'équation biharmonique Ah = A(Ah) = O. Pour traiter cette

équation, on peut la remplacer par le systéme Ah,I = —hg,Ah2 = 0. -
En utilisant un faisceau de couples (h1,h2) compatibles, nous
avons développé une axiomatiqﬁe biharmonique locale applicable
aussi 4 des bquations du type L2"(L,'h) =',° ol L;(§=1,2) est un
opérateur lingaire du second ordre elliptique ou parabolique.’

Ainsi, nous obtenons, parmi d'autres résultats, la solution

généralisée du probléme de RIQUIER.

M. ARSOVE (with H. Leutwiler): Harmonic and Potential Bands.

A superharmonic semigroup is a regulérly partially ordered
abelian semigrouib ('U,;+,S) with O such that the ordering new g
finer than the specific order "4 ". Two further axioms are’ >imposed
on ZL,. Examﬁles of sui;erharmonic semigroups are the non.negétive
superharmonic functions in classical case, in the aiiomatics of :
BAUER, BRELOT and CONSTANTINESCU-CORNEA, and the excessive functions
of MOKOBODZKI's Strésa notes. The following results are cbtained:

- (W,4) is a Dedekind, o-complete, Archimedean lattice.
- There exists a mixed lattice structure on UL (denoted by A

and Y which are not commutative) such that for any subset

AofU right resp. left orthogonal complements exist, denotet"
by At resp. TA. .

- ° (Pre-)harmonic and potential semigroups are defined. It turns
out that there exists a greatest harmonic subsemigroup x*
of U. ‘ -

- Introducing the notion of A -potentials and 7 -preharmonic
elements (where ¥ is a preharmonic, Pa potential semigroup)
it is proven that the U -potentials form the potential semi-
~group F*, the P -preharmonic elements form the preharmonic -

-1
semigroup P.

. o _ A - -
eutsche - - . . . - .
DFG =5 - e "To®




-7 -

- (Pre-)harmonic and potential bands are defined. One obtains
various results abo_ut the relation of these notions and the
"mixed" orthogohal complements. . 4
-~  Furthermore one obtains a Riesz-decomposition and, using the
notion of ¢-(quasi-)boundedness and ¢-singularity (¢ a non-
empty subset of L ) one gets a decomposition of W , which is
' related to the PARREAU- decomposition in classical case.

H., LEUTWILER (with M. Arsove): Superharmonic Semigroups and

_ their Spectral Theorem.

Wis a superharmonié semigroup on which multiplication by
scalars € 12_,_ is defined and for which a stronger form of one -
of the two axioms holds.

Fixing an element e € U a one-parameter family of operators .
s5,(x 2 0) is considered, defined by S,u = minfw €WU: u < wire}.
It is shown that u € U is e-quasibounded iff Su = O and

. e=singular iff Su =.u, where Su = inf S)‘u.

A
The operators SA form a sgmgroup, i.e. SASu = S).+|.1‘
u-S;u
. A generalized infitesimal operator A is defined by Au = sup -—75—6—— .
§>0

This operator is idempotent. )

It is shown that the set € of invariant elements of A consists
precisely of the set of extremal elements of the convex set _
Be = fusel. In classical case, if u is the set of nonnegative
superharmonic functions and e = 1, the harmonic functions in ¥
are the generalized harmonic measures in the sense of M. 'I-IED\TS

(i.e. defined by b A (1-h) = O) and the potentials in ¥

- 18 -
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are the fine capacitary potentials. The following géneralizatidn
of the spectral theorem of H. FREUDENTHAL is obtained:

For every e-guasibounded element u € U the representation

o0
u = f e, dx holds, where e, = Aqu.
g -

A. ANCONA: Fonction de Green dans les espaces fonctionneis.

Soit (ﬁ,a) un espace fonctibnnel 4 forme coercive construit sur
(X,€), ou X est localement compact, et S une mesure de Radon
positive sur X. On suppose que la contraction module opére sur
(H,a). On introduit une notion de classe de fonction a-excessive,
et on en donne quelques propriétés. On caractérise ensuite le cas ol

la bimesure associée 4 (H,a) est une densité par rapport & §G§.

‘On.peut alors introduire un noyau potentiel de base:j y associé

d un cbne de fonctions excessives, et construire une fonction de

Green ayant de bonnes propriétés.
Enfin, on illustre les considérations précédentes en &tudiant le

cas ou X est hombgéne et (H,a) est invariant par translation.

N. BOBOC: H-cones. . - ‘

The "H-cone" is intended to construct potential theory which

' provides a natural framework for the duality in harmonic spaces

DFG

and which has as principal models the cones of superharmonic,
finely superharmonic and excessive functions.

A convex subcone 3’of positive elements of an ordered vector space
is called "H-cone" if any subset of Y has an infimum (resp. a
supremum if it is upper directed and dominated) belonging to. J

and if the Riesz-decomposition property holds in J . The duar ¥ *
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. of .'f is the ordered convex cone of all maps p : J - R + U{ 4o}
which are additive, increasing, continuous in order from below, and
finite on a subset of 3’whichvis dense in order from below.
Many constructione and results from the ordinary potential theory
(balayage, réduite, specific order)_are given and their relations

with the dual are studied.

GH. BUCUR: Standard H-comes.

An element s of an H—cone S is called contlnuous if any 1ncreas1ng ,
family converglng in order to s is unlformly convergent w1th respect
to any weak order-unit. An H—cone is called standard if it possesses
a countable dense - in order from below - subset of contiﬁﬁoﬁs'ﬁ
elements, If C is a standafd H—cone,:then the following Tesults ‘are
obtained: o
a) the dual C* is also standard
b) ‘an integral representation theorem ﬁolds
¢) C is isomorphic with the cone of excessive functions with
respeétlto a resolvent family of continuous keérnels on a

- compact metrisable space ' '

d) If C-is represented as a cone of functions -then the fine -

. " topology, thin sets, balayages in C and ‘in C* are investigated.

A. CORNEA: Duality-in H-cones and Appl1cat10ns to Harmonlc Spaces.

A balayage B on a standard H-cone C is called regular if the
image of any continuous element is also a continuous element. The
balayage ie called coregular if it is a continuous map with respect
to the weak topology c(C,Cg), where Cf is the set of all continuous

elements of C*. The regular and coregular balayages are in duality.

DFG Deutsche . )
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The relations between regular (resp. '¢oregular) balayages and
regular (resp. c'ompletély determining) domains on a harménic

space are investigated. For any standard H-cone of functions a
preshéaf with respect to the fine topology is constructed. Conditions

under which tl}e sheaf property for C and C* holds are investigated.

B. WALSH: Characterization of the Space of Affine Functions .
on a Simplex. S

Let E be a Banach-space ordered by a closed, normé.l, generating
"positive" cone K. We show that the following conditions are equi-

valent:

(1) E'is lattlce ordered by K'
(2) If T: .Eo- E 1s an operator of finite rank and T

( [K1€K), then tr (1) = _ _
(3) The identity operator on E is. the’poin’clwise (simple)- ‘iimit

of operators x - T {x, 7Dy (y]; €K, 3! € K').
If E has an order u.m.t (so that it is the space of affine functlons
on a base B of K') then (1) is equivalent to B being a simplex.
In this case "finite rank" in (2) may be replaced by "nuclear",
"pointwise” in (3) by "uniformly on compacta” and there is a fourt'
equivalent metric condition: .
(4) If T : E- F,'F a Banach space, is cone-absolutely-summing

then it is integral, with || T ||g = || T [] .
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J. BLIEDTNER, W. HANSEN: Simplexes and Harmonic Spaces.

Let (Y, X*) be a ?-harmonic space with countable base, P its
cone of real continuous potentials and let X ¢ Y be compact.
Let fTbe a set of :P-dilations on X, i.e. kernels T on Y such that
1) Vp € T:"l‘p is hyerharmonic and Tp < p

2) Vxe x: supp ™x, ) c X and Vy € X: T(y,-):ey'.

Theorem: S:T= fse€X: <8 VT €T} is a simplicial
cone (i.e:. for any x € X there exists a unique representing
measure supported by the Choquet boundary CHSJ,X)' The maximal
measure; Ky are obtained by balayage of .sx on CHS:rX U [X._

For any subset A of Y, the essential base B(A) .of A is defined

'as the maximal subset of the fine closure it or A which is not

thin at any of its point. B(A) is.the smallest subset of Kf which

is finely closed and differs  from I.f by a semi-polar set.

Theorem: ChS,IX =XN B(AT)’ where Aj’ is the (finely closed)

set of points y € Y with T(y,-) = e, vred .

Deutsche

.It follows that every real continuous function on X which is
"finely harmonic" on the fine interior of X is the uniform limit
of a sequence of functions which are harmonic on a neighborhood of
X. Moreover, this theorem yields a characterization of "axiom P".

(semi-polar = polar) and "axiom T" (semi-polar = totally thin).

P.A. LOEB: Applications of Nonstand‘.ard' Analysis to Ideal

Boundary Theory of Harmonic Spaces.

After an introduction to nonstandard analysis, one considers
a harmonic space (W,'af), an enlargement of a structure S containing

(W,20) and the extension (*W,*J) in *S. Assume 1 is df-superharmonic

’ . - 22 -
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Theorem 1: If 0 is a region, h € *Je*n , h = -n, and h(xo) <
for some n €N and x, €0, then °h €. »

Theorem 2: There is an internal, Dirichlet-regular, relatively
compact region Q ¢ 0 c *W so that if K is compact in W, then
*K c Q0. We say that 0 c u(«).

Assume W is a compactification of W, and let A = WN\W. Given
£ € €(a), let T € € (W) extend £ into W, and let

hQ

;= °H (*f |90,0).

Theorem 3: The mapping f - hg € wa is well-defined and linear,
and H(f W) < f < H(f W).

Theorem 4: (CORNEA-LOEB): Assume W is 2nd countable, W is the
Wiehechompactificatiop of W, and T is the hérmonic' part of A.

Let x € A. Then x € I' iff for each internal, regular region

with 0 c (=), ux) N30t g

A nonstandard approach to Ma.rtm boundary theory is also discussed.

A. DE LA PRADELLE (avec D. Feyel): Faisceaux d'espaces de Sobolev

et Principe du minimum.

Dans R™(m = 1), on considére 1'opérateur ‘

If = div (Af' + £ X) - (Y,f') —.cf od f' = grad £, A est une
matrice carrée; X, Y desclamps de vecteurs et c une fonction;

A,%,Y,c €L

Toc (R™), L uniformement localement elliptique.

Pour tout ouvert w w2 (w) désigne 1'espace des f € L 2¢w)
telle que £' € L2(w); W
Pour tout ouvert U f € w‘%oc (U) est une sursolution locale

désigne le faisceau des w%oc (w).
faible et on a
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B, (f,0) = ,fu (Af',e') + £(X,0') + o(Y,f') + occ £ dT 20

Ve €D (W), @=0 (AT = mesure de Lebesgue). Les sursolutions
dans U forment un cbne convexe F (U) - les T (U) forment un

faisceau Fc wioc' On montre:

- F satisfait un principe du minimum relativement 4 la base
de tous les ouverts bornés coercitifs w & frontiére Jw
Lipschitzienne.

- F est maximal dans’ w2 oc pour ce pi-incipé du minimum.

En utilisant un resultat de hypoelllptlc:lté de STAMPACCHIA on
assocle a ?u.n falsceau f‘r" de representants SeCele > = tel que
F soit 1somorphe a 3’ De. plus ?verli‘le le pr:l.nclpe du minimum

usuel relativement & la méme base.

D. FEYEL (avec A. de la Pradelle): Faisceaux d'espaces de Sobolev

et principe du minimum.

On poursult l'etude des sursolutlons falblea devlispéféteur
L en liaison avec le prlnclpe du mlnlmum. On montre qu' il n'existe
qui un seul préfaisceau de cdnes convexes de fonctions s.c. e > = o
max1mal pour le principe du mlnlmum, determlne par le faisceau des
sursolutions locales faibles. On en déduit éﬁe ce faisceau maximal
est identique au faisceau des hyperharmoniques associées 4 I
par Mme.HERVE. Dans une deuxieme partie on &tudie les propriétés
de continuité de la réduite variationelle de STAMPACCHIA. Cela
perﬁet de retrouver assez simplement les propriétés de régularité

des fonctions hyperharmoniques.
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Pour conclure on sait que 1'étude de 1l'opérateur L peut
se ramener essentiellement & 1'é&tude des espaces de Diriéhlet,

du principe du minimum et de 1'hypoellipticité.

I. LAINE: Harmonic. Bl-mappings between General Harmonic Spaces.

There are announced recent results devoted to covering properties

of harmonic Bl-mappings between harmonic spaces in the gene_ra). .
axiomatics of CONSTANTINESCU-CORNEA. A continuous mapping is
harmonic if it preserves hyperharmonié functions (f'o o is
hyperharmonic on o U whenever U'c X' is open, P OD) $ ¢

and f£' is hyperharmonic on W). A Bl-mapping, by definition,
preserves locally bounded potentials. Let 'U.'c X' be a ? -domain

~ with o (U Y.

The following results are considered:
1) If o(V) is open then ©(V) is an absorbent set in W',

25 ‘ .If the iﬁage D:p o;f the branch set of © is nowhere dense andi its
polar points form a polar set and if n(e,x',V) as a function
ofbx' is l.s.c. then '

Ft = {x' € U] n(p,x',V) < sup n(cp,w,v)}' is polar
in Wor int (F') 4 ¢. The same result holds if ¢ is open a.nd.‘

Dc'p polar. |
3) Some special cases with stronger conclusions are treated.

1) Some open problems are shortly discussed.

- 25 -
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K. JANSSEN: A Co-fine Domination Principle for Harmonic Spaces.

Let (X,30*) be a P -harmonic space in the sense of
CONSTANTINESCU-CORNEA. Then every u € +‘fx has an integral
representation by a unique measure M, on the Martin space M of
(X, H8*). For every éxtremal function s in ffxlthe_filter.of
neo-fine neighborhoods of € € M" is given by

Ty i= {Ec X : R£E $ s}. -

Theorem; Let v € +a;i'”1f ;?m sup Tg.(g) = 1‘fof u,-almost

every § € M, then v = u. ‘ v ‘ .

This implies a "co-fine" minimum priﬁciﬁle. As an"application we
obtain that ever& finife potentiél:is a sum of_coptiﬁuous potentials
(i.e. the strong dominafion'pfinqiﬁie) if (X,Ht‘)hhas a symmetric

Green function.

G. FORST:" Cdnvolutibn»Semigrouﬁsddf Local Type.
A vaguely continuous convolution semigroup (“t)t>o of positive

bounded measures of tofé}'magszﬂ‘on"a locally compact abelian

group' G induces - by convolution - contraction .semigroups (Pe)iso

on various Banach spaces of functions on G, and the convolution

semigroups (“t)t>o of local type (i.e. for which the infinitesimal
generator for (Pt)t>6'is a local operator) are studied.

First a measure p on G\{O},. the Lévy-measure for (“t)t>o’ is
constructed and several characterizatipns of u are given. Then it its
shown that (ut)t>o is of local type iff p vanishes. Using this
result, the general "form" of a convolution semigroup-of local

type is given. Finally, in the case of a transient convolution
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semigroup (“t)t>o’ the property of locallity is studied in terms
of the potential kernel of (“t)t>o‘

E. CABALLERO: Fonctions indifférentes en théorie axiomatique
du potentiel.

En se plagant dans le cadre axiomatique de M. BRI.."L.OT, on .

'étudle les fonctlons indifférentes (mtrodu.ltes en théorie cla.ss:.que
par M. BRELO’.[‘), qui sont définies comme suit: A

On considére la famille W des ‘ouverts de la form o ={x € n: p(x)->).},
ol p est un potentiel support compact et A € R?*. Une fonction
harmonique dans O sera dite mdlfférente si elle coincide )

avec sa solutlon pour le probleme de Dlrlchlet dans o pou.r tout

S 6 w .On montre pour u harmonlque >0 dans n .

u ‘est mdlfferente dans Q (=) 1;11‘ (Iﬁ’n (:V) 0 Vo € W
| Vo R

veYw

< inf H,an =0 sur w Vw € W
o v . :
ve'v'

ol '0' désigne la famille des tous les ouverts rel.compacts de o, eb

0 suravrﬁaw
u = V! =V n w
v u sur 9V' N o

Ceci nous permet d'étudier un probléme de Dirichlet appellé
probléme de Dirichlet asymptotique (que correspond au probléme de

Dirichlet radial de M. BRELOT, en théorie classique).
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- J. GUILLERME: Balayage des fonctions surharmoniques dans

un espace sans potentiel > 0._

On considére un espace harlﬁonique de BRELOT 0 a base dénombrable,
telle que les constantes sont harmoniques et il n'existe pas de
potentiel > 0. Si u est une fonction surharmonique dans ? et A
une partie de Q, on cherche a obtenir une minorante 4 peu prés
su.rharmonlque de u, égale du sur A et harmonlque dans Q\A.

. ASl A est relatlvement compact, ce01 suppose que u ad.mette une
minorante harmor_n.que hors d'un compact, u est dite daps ce cas
admissible. Siuetv scnt deux. fonctiopc .surharmoniques admissibles
et Uy Vg leurs plﬁs grandes minorantes harmoniqﬁes hors du
compact non localement polalre Hy uetv sont dltes equlvalentes

4 1'infini (u~v & 1' oo), si |uH - vH| est bornée 1'1nf1n1
(indépendent de H). Soit pou.r u ad.m:.ss:.ble et A c 9 ‘ _- o

CLB(uAY s v v SurhaTm., v = u sur A U }%(}L, compact)}

F(u,A) = {v | v surharm., v 2 u sur A, v~u & 1' oo}

BA 1n.f{v€B(uA)}, Fﬁ= 1n.f {v E:f(uA)}

On montre que: Bﬁ ‘et F‘lA1 sont Aégales a u sur A, jharmonique's"da;‘ié
Q\A, et équivalents & u & 1' » (A non loc. polaire, u admissible).
. Pour obtemr 1' égalité entre BA et FA, on montre des propriétés
analogues 5. celles de la réduite. A partir de ceci, on peut
facilement constru;i.re des capacités telles qu' un ensemble soit

loc. polaire si et seulement si il est de capacité égale.a - o.

J.M. REAY: Multiply Superharmonic Functions.

- If X,Y are harmonic spaces with countable base (in the sense,
say, of CONSTANTINESCU-CORNEA) we can define the cone of positive

" doubly superharmonic functions as follows:
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ur XIx Y- R + is doubly suiaerharnlonic‘: if it is multiply v

superharmonic and for all f € €+(X), g € 8+(§)
[X,Y :Alexandroff-compactifications of X,Y] the functions.

(x,3) > g. w5 P C % TR MENLE)
(x,3) > £.(g.u* (I, (x,7) > g.(£f.u" @) (F).

are multiply superharmonic [modulo "small® sets].

If J’ (x,Y) denotes the cone of doubly superharmom.c functlons, ‘
we can define the generated vector space [3 0] (X,Y) = '

= 30 (X,Y) - :’oa (X,Y). We give it a Hausdorff locally convex .
linear topology, analogous to the T—topolog;y.

Theorem' : For X,Y connected Brelot-spaces .
:f’e (%, X') lthe closure of :f (x)@:{’ () m the project:.ve
topology on E::f] (X) [d’] (Y)l

" and f (X,Y) is a latt:.ce cone in :|.ts own order w:.th a compacf:

’ ‘ base.'
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~ Corollary (GOWRISANKARAN): If X,Y are comnnected Brelot spaces,

Vv € 3&(X‘Y) B'a finite Radon measure W, on the cartesian :

-product of the extreme po:l.nts of 3’ (X) with the extreme points of
¥ (Y) 80 that

v(x,y) = Ju(x) v(y) an(u,v) Vx €x, Vy e, ‘
An extension of this is the '

Theorem: If X is a connected Brelot space, Y an arbitrary

harmonic space then the cone ff? (X,Y) is a lattice cone.

V. Dembinski, G. Leha (Erlangen)
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