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Tag u n g s b e r ich t

•
Stochastische Analysis

Die Tagung fand unter der Leitung von Her~n J. Jacod (Rennes) und Herrn

K. Krickeberg (Paris) statt • Die Vorträge Uberdeck~en einen weiten

Bereich der Theorie der stochastischen Prozesse, von Zusammenhängen

mit der Analysis bis zu Anwendungen wie der Konstruktion stochastischer

Modelle und ler Theorie der stochastischen Filtrierung und Kontrolle.

Im Mittelpunkt des Interesses standen jedoch zwei besonders ~~uelle

Themen: einerseits stochastische Differentialgleichunge~,andererseits

stochastische Prozesse .mit zwei Indizes ("zweidimensionale Zeit" ).

Vo~ragsaus zUBje

Brownian motion, random fields and renresentation of group of mappings
. X

We discuss the "r·1arkov unitary representationtl U, cf the groups G

• s. ALBEVERIO ( Bielefe;I.d)

of mappings from a Riemannian manifold X into a Lie group G , as a ~on

corrmutative extension cf the concept of markov processes anu fields.

1) G =JR : U is given by 1eft tra..'1s1ations using the quasi invaria::·~

Gaussian measure with covariance thG potential kernel of Brownian motion.

2) X= m , SI; G = comp3.ct Lie group : U is given by right transla-

tions using the quasi invaria..~ce cf Wiener measure on C( m;G)
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3) x Riemannian manifold, G

given by

cmpact semisimple Lie g~oup:.U is

where w is in the Hilbert space lH ol I-forms from the tangent 1:m.:ld:e

TX into the Lie algebra g, ß(W) b~ing the Maurer-Cartan cocycle,

and expw =1- <i) r.iJiw @ •••.e ejtp:IR •
T

Th. 1 : U is· irreducible if .d = 2 and I~I> inf(32r.p(X))~ for all

roots e.of. g, or if d~3

Th. 2 : If d:l, U is reducible

Th. 1, 2 are proved in a paper by S. Albeverio, R. Hpegh-Krohn, D. Testard

(J. Funct. Anal.). Hork by the same authors ~·;ith A.· Ventrik on the struc-'

ture of the irreducible components for d=l and on the remaining ~ases' -

for . d=2 is in progress. The results are proved by exploiting properties

of Brownian motion on a group and of the Gaussian generaliaed random

fields associated with commutative subgroups cf GX

D. 3AKRY (.sta:sbourg)

Aremark on two indices semimart ingales

We stu~ processes of the form Xs,t= E(At/Fs ) where At is a bounded

variation process. Ir dAt is absolutely continuous vnth respect to a

determ~nistic. beunded measure .IJ. , ~·'ith. Ei(~ )2dIJ. , I'eng and Zakai have

shololn that Xs , t is then a two indices semimartingale.

( i~e. , we can define atochastic integrals ',JH t~X t ,where H(w,s,t)
'" s, 5,

is a bounded mesurable process, previsible ~ (w,e) ).

•
We show that it is no longuer true when

domination hypothesis.

does not verifie the above
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M.T. BARLOW ( Cambridge )

Strong and weak solutions to Stochastic ~ifferential Equat i ons

We consider the one-dimensionnal S.D.B. :

(*). { .d.Xt == a(Xt )dJ3t ; Xo = x} ,\-Jhere B is a Brownian met ion.
",-::..,

Theorem Let O<O'~~-. Then there exists a continuous function

a: lR --.> lR with O<Q<a( x)<K< Q) for xe m , some Ö, K, such that

(i) Ia(x)-a(y) ~ 5._CIx.-y ja

(ii) (*) has no streng solution.

The method of the proof is to construct two different solutions to

(*) : no strong solution can then exist. Let X be one solution, a

pertubation method gives a process ye , which is a solution to (~) on

{ Ix-ye I>&} • The pair (X, yC) induces 'a measure Qf:, on C( lR+, m2 ) ,

and Qe converges weakly to some measure Q. The co-ordinate processes

are both solutions to (*) under Q, and for suitable aC.) it is

possible to show that Q(Xt = Yt)<l".

T'.d. BARrH :~'.( z-eurich)

Stochastic ~ifferential Equations with Infinite-dimensional Brownian :

~.

1 2
For a infinitß dimenaional Brownian motion W= (Wt,Wt' ••• )t~O

the stochastic integral defines an isometr-J from the Sp3.ce lL2" of non-

anticipating INx :IN-matrix valued processes X. such that

• Moreover, the integral

int 0 t lie space ]H2

y

11
·"CXI 2 1x'H 2 = {:JJ IXt I ds}2< 00

o

such that 1~1I = {sUPt~OSIXtt2}t <m

2of 1 -valued processes

has the same continuity properties asO in the finite dimensional case.

The Banach fixed point method applies to solve the equstion

Xt = ct+"!tf(S,Xs)dS + ~" G(s,Xs)dWs ' where the initial fro~~ss C
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is continuous adapted with values in 12 , the coefficients are measurabla

and satisfic a Lipschitz condition

If(s,x)-f(s,~r)l~ l(t»)x-y), IG(s,x)....{;(s,y)l~1(t)lx-yl , \'lhere

I belongs to L
2
l (A, m ) , and a growth condition: f( .,x), G( .,x)
oe +

2 2 2belang to L1oc(A,l) for same x in 1 to prevent explosion. The

continuous global solution i5 loca11y in E 2
• By a change of the· norm

2
of ]H the equation is so1ved on any interval ir·,·Ö, T ]".;. where the

t " t " T 1 1· X']H2 " XT L ". '1[J'2 ThS OPP1Dg J.me oca l.zes ~n .1. 1.. e. 'r>O l.S:Ln ~ • e

conditions correspond to those introduced by C. Caratheodory far ordinary

differential equations, where also the method of changing of norm is used.

J. BHOSSA.."iID ( Grenob 1e )

Incaualities for Martingales with Two Indices and l·'loderate Funct±ons.

, Jt.J.~~Let 1i1 = J _~ dJ3 dB... be a bi-Brownian (Ioeal) martin-
t l ,t2 0'; 8 1,s2 sI 6 2

*gale. Define 1.1 = SUPt t 1~·lt t I (maximal variable) and
l' 2 l' 2

52= JJcp2 ds
1

ds2 (quadratic variation).
8 1,82

Theorem: If i i8 a moderate function, there exist e and C (depending.

•

only on t) such that * *cE 9 (M ) ~ E t (S) ~ CE I (fiI )

A moderate funation is a right continuous increasing function such

that t(O) = 0 and t(2x) ~ k I{x) • The theorem i8 a consequence

cf the two following inequalities, obtained for all positive n :

* { 1 (n }(1) P(ltI ~ u) ~ Cn p(S~ u) + ~ E\S ; S<u)

{ * 1 *n * }(2) peS ~ u) ~ Cn P(M ~ u) + ~ E{M ; M<u)

(The i~~T~ality (2) is much more difficult than (I»

P. CBEN ( Penn)

Stochastic Processes Indexed Sv Riesz Spaces

Let T be e.'4 Archimedian Riesz space with an order uni t e.

•

Strengthening o~d~r is defined~· O«t 'iif T = u(l)l[-nt,ntJ,
I1=

s«t iif O«t-s • Let m ö..e'notes the Borel O-field relative to the

order topology and V the family cf all closed 1eft filterable suosets                                   
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cf T. Let (G, F, IP) be a complete prcbability space, {:IF'G}'" ~T oe a
liE.'i

fami~" cf complete su-o- o--fie Id.s of F consistent with set operations.

The general tileory of stochastic processes indexen by '1' centeins twc

sorts of progressive, optional, predictable processes as weIl as twc sorts

*{ F t- =F( . )' cL~ T
1;, • ...e

respective~. We have section theorems. ~ilien T i5 locally ccmpact and

{ Fa}GeV satisfies the hypothesis cf conditional independence, we can

define stochastic integrals of predictable processes with respect to

square integrable martingales, though the projection and dual projection

theories are not clear yet at the moment.

L. CHEVALIER (Grenoble)

Stochastic Calculus for Continuous TliO Parameter Martingales

The talk :L6 devoted to the proof of the following ItIto formula 11

if M is a continuous loeal (locally L
2

, for example) martingale ~~d

f : IR -~ IR is 4 times continuously differentiable, then, for all

a.6.•

t e m2
+ '
f(l.lt ) = J1' f' (f:1 )d1:1 + jJ f '\1.1 )!iM. +

[O,t] S s [O,tj s,s

"tl I Jt2 2
+ tJ f "M t )d[M,M] t + i f "I~t )d[I.I,r''!J;o sI' 2 sl' 2 0 1,s2 1,s2

rJ
" r ~.

- t .. rt\ltI )d[M,i;1J - J'J . f"'{M )d[M,f.i]
"[O,t] s s [O,t] s S

-tJJ f "J\M )d [~,MJ
[o,t 1 s . s

(the only non self-explanatorY notation is M which denotes the "SUffi

over m,2 of the products cf horizontal an~: vertical increments cf I';I
+

at time t ", a martingale again) • This result holds under natural

conditions on the filtration (:IF\); they are fulfilled, in particular,

when (W
t

) is associated with eitner tne tensor proauct of tWQ

independent Brol'mian motions er the t\'JO parameter !;;iener process. The

proof is based upen a concrete construction of processes [~i,NJ and

i:r , andc:.'.suitable "diserste raylor form;:la 1t •                                   
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:.: .H .A. :0AifI S ( Lendon)

::xt8nded Ge:=1.erators anä. :,~ultiplicative ;"unetion·9..l3 cf Eunt -?roeesses

In this taL~ a simple proof is p~esehted of the fact tnat if (X
t

)

is a. hunt process on a finite dimensional. Cm . manifo ld anc.i. the cio::.ain

D( A) of i t s ext ended generator A includes all Cm . funetions, then

A is in Ioeal coordinates, ar~evy generator ". The key observation is

martingale part of

•
DCA) ana. ~"i~ be the continuous loeal

r·t
f(X

t
) - f(XO) -J Af(X )ds ,then

o S

,where D(f,g) can be expressed explicitly

belongs to

..
(·lI

J n( f, g) (X )ds
o S

A and the Levy system of {Xt ) • A little stochastie

f

in terms cf

this : let

.fc ,ge
:<1'1 ,..I >t

calculus 'shows that for each x,g the ffiap f ~ D(f,g)(x) is a

derivation, i.e. a linear f~nctional satisfying tne Leibnitz rule.

This shows immediately that it is a first order differential operator,

so that D takes the fo'rm D(f,g) = L. .a. .(x)D. fj).g J (u.; is the
~,J ~JJ ~ J ..

derivati"on in the i th direction), the coefficients a ..
~JJ

essentially

give us the second order part of ~~. The rest is plain saili~g.

This argument arose in anal~'-sing the rnultiplicative functional

exp(g(Xo}- g(X
t

) · The generator cf the corresponding semigroup

is eg_A..e -g and this can oe expanded in the "13aker-Campbell-Hausdorff n

formula : egAe-g Q,;I 1 n
= ~n~O ;tadgA , where adgA

derivative" cf A with respect to g, i.e.

D. DURR' (Bochum)

is the formal "Lie

(ad A)f = gAr - A(gf)g •
A ~.Iechanical I'~ode 1 for Brownian :·:ot ion

'iie consider the motion of :a massive eonvex bodj- i:.imersed in an ideal

ga~ of point particles of mass m in the limit fi~ 0 , wnile ine

density of the point particles increas8s like m~' and their velocity
2

distribution is scaled like fm(V) = m~f(mtv) . ~. .3 t". ~n Q1ID. • ~e prove

an extension of liolley r S on€ dimclnsional result : the process.

describing the d~rnarn~cal state of tn'~ convex bcdy, cO:lVergE;s in

distribution to :.:.rl approprie:t·.J Crnsi::in-Uhlenoec:: process as m~

-- -------~-~- _._-------------------------
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This tia,S done in cooperation ".-litt S. Gc.ldstein a.."1U J. Lebo\'.'ite.

n. jUP~~T (Ithaca)

Srlittir$ Inte~rals

In this \"1ork ~':e consider a model in wnich the unit interval urlder-

goes random- subdivision. If at time n th3re are n+l pieces 1'/ith

lengths 11,12, ••• ,ln+l we pick the i
th

vdth probability proportional

to l~ and split it into pieces of length I.V and l~(l - V) where
~ ~ J.

~ V has distribution Fand is independent of process at time n. The

problem ':ie -;'-lill consider is the limiting behavicur cf lN (x)
n n

where

Nn(x) is the nmaber of intervals in [O,x] This probl~m has been solved

when E. =Q) (spli t th'.3 langest int erval) , e = 1, ~ = 0 , and c = -<D

(split the shartest interval) • The limits of !rJ (x) are resp. uniform,
n n

uniform, random singular distribution, random point masse In this ta~,

we give approach for the other values of E·.

R.J. ELLIOTT (Hull)

A Two Parameter Exponential Formula

Consider a machine with t~o components, which run far different

lengths of ti~e. The probability space on which the first failure times

(T1,T2) ,of the two components, can be ponsidered can be taken as the ~

[
-2

positive quadrant (2 = 0, CDJ ,t-Jith the product filtration. If the

~ distribution m of (T
l

,T
2

) under which Tl and T2 are .independent,

is replaced by an absolutely continuous measure m « m , the martingale

where H,H, R can all be expressed in terms of L
CD,CD
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H. FQLIJ~ ( Zi:i-ich)

On Dirichlet Processe2 and Pathwise Itö Calculus

wotivated by results cf F~~ushima on Dirichlet sraces, we introduce

Dirichlet processes as 11 cadlag" processes (Xt \~o in IL
2

with

"zero conditional energy" and sho":- that this is equivalent to a decom­

position X = N + A where N is a marting~le in ~2 and A is a

process "of zero energy ", i.e., E[Et m' t (A. - At )2 J~ 0
iC'l:,l;i~ "t i +1 i

as the step ITI of the partition T goes to 0 •

For Dirichlet processes, semimartingales, ••• tbere is a partition

scheme (Tn)n>O with ITnl ~ 0 such that almest all paths

[ ]
- 1 have the property th~t the point meas~esx: 0, CD ~ m

2
Et _eT e t _(xt . - x

t
. ) converge to a measure t'li.tn distribution fun~.:tion

1 n 1 1+1 ~

[x.x~ = [x,x~ + Es~AX; • For sucn a path, Ho's formula follows

as a.YJ. exercise in real analysis.

J. FWUfJKE (Heidelberg)

Euler Lagrange Equation ror a Stochastic Qntimisation Problem

We consider the stochastic optirnisation problem
,..T

E{ R(z - Xrr) + j S(v( t ,X
t

) )dt} = mint under the cons~raint veK
Q

Here, {Xt , o.~t~T} solves

dXt = v(t,Xt)dt + H(Xt,v(t,Xt))U(dt) XO= a

n is a Poisson measure, H, S, H are given n smooth " funct ions, T is •

a fixed terminal time; v(t,x) can be chosen from the set of admissible

controls K, which.is a convex, closed set witn no~-empty interior in

the sp3.ce of measurable functions v(t,::) on [O,TJx m , whicn are

continuously differentiable with respect to x and for wich

This optimisation prob.lem serves as 3.-YJ. illiistrat io·n for tne

application cf Dubovitskij 's and ~;:ilyutin's theOr;'J in stochasti~ "setti;~g.

As a first step, we derive the ~uler-Lagrange equation as ne~_ssary

condition for a V
O in K to oe a Ioeal minimum 01' "L ü.nder tüe                                   

                                                                                                       ©



- 9 -

constraint K. Using theorems of Giklwan anü Skoronod, wc derive tnere-

fore the directional derivative of

B. GRIGELIONIS (Vilnius)

L at ov in direction v •

On Multiple ?andom Time Change of Semimarting~les

On the :)robability space (n, F, p) with the fitration (Ft,t~O)

of Bubalgebras let us consider a m-d.imensional (p I lFt ) -semimart ingale

. Xt = cx; , ·••, ~)t!.O ' having a triplet C., p, n) I of the predictaille

characteristics. Conäitions are found when there exists a multiple random

time change (T;, ••• ,T:)t_>o' such that Yt = (xiI, ••• , X:m )t_>o
t .lt

has independent locallY infinitely divisible components.

x. GUYON (Ors~)

A G1rsanov Theorem for Two-parameter Brownian Semimartingale

We give some results on identification of the weak martingale part

Y ara representable Brownian semimartingale Z • i.e then study the esti-

mation of the bounded variation process B = Z - Y of Z: for this we

study exponential martingales, and conformal changes of probability

(i.e. that preserves F.4.). ~nen the martingale part of Z is strong,

we give a rBsult of absolute continuity cf the measures asscciated to

Z and Y

J. JACOn (Rennes)

Cent ral Limit Theorem! l·~art ingales and Semimarl ingales

Ne present an extension cf the m~thod cf accor~pall;{in.z- la~'is that is

fitted tc convergence cf a se~uence (in) of semimartingales to a ~.

process ""Ilith indep~ndent increment s .x, in bcth cf th·~ folloHing cases

ei ther the functional converge::..ce (i.e. convergence in distribution 'for

Skerohon topology), or the finite dimensional convergence along a subset

.u of lR+ • In particular, if D contains only one point, this gives

results on ccnvergence cf ranuom variables. The criteria are cbtained

in tdrrns cf th'3 Ioeal c:-~aracteristics of th(;; ~.~ 's •
n

::e also tr:: -tc- e:-:a.minatE:: tc vihic:l extent these crit8ri3. are
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necessarJ,for obtaining functional co~vergence cf the :': 's • ~"Je have
n

only verJ preliminarJ results, precisely that if the sequence (X
n

)

goes in distribution to A and Qnder an addition31 mild assumptien,

then the quaüratic variations [xn,xnJ also CO~~lerge in distribution to

[X,X] • host cf these results are ,in a joint paper with A.Ktopotowski

and J. ~·iemin.

F. JONDRAL (Ulm)

On the Functicnal Derivatives of Generalized Complex Brot"rnian funct.ionals

The complex white noise is inte~preted as a measure space construc-

ted over the space of tempered distribü.t~.or~.3. 8tax-tir_c ';i-tl~ "the ~·~i·~n=r-

lto decompositicn oi the space of functionals of complex white neiGe

having finite variances ane. using tIle integral representation cf

3rownian functionals as weIl as the Sobolev spaces of'fractional

order, generalized functicnals of complex white noise (also call~d

of the notion cf functional derivatives in P. Lev:,- '5 sen;:e, ~;~ are able

to cornpute funct~onal derivatives of (generalized) ccmplex Brownian

functionals.

:'::_plJoximation cf a Part1ally ':::~served Ccntrol ?roblem

~"·Je describe an approximation of a partiall:l observed control problem

f(t,xt,U(t,y))dt + g(t,Xt)dHt

h(t,xt)dt + k(t,xt)dwt

= min~

( syst em 's l~;)rnamiCS )

(observation)

(cost)

The approximation b"-.ses on a discretization of tne available information,

cn which admissible controls are to depend. Using 3korohod imbediing

anel ccnv2rgenc8 le:'..d.~ tc ·-.n ·~xist,;nc·3 r2sult fcr the a~ov·~ proble;.1 as

t L1e lir;:i t cf t nc: cii 3cr·3t i :.:ed problcfl!s •
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( Palai se au)

•

•

~-spaces and Streng Solutions of Differential ~quations

Th~ construction of a stochastie integral (with respect to a semi-

martingale, a random 8easure, a generalized functional, etc ••• ) consists

essentially in putting into evidence aspace" ofL( Bj lH)-valued

Processes (m : Banach ., lli : Hilbert) and a funct ional C" (t»
""s s~O

mapping 1\ into positive progressively measurable processes, suen that,

A and A beaing tlrl0 suitable increasing positive processes, " is

eomplete for the fami ly of seminorms ~ ~ [E( Ar;,_ J. s (~ )dAs ) J~' ,
- [O,T[

where T is any stopping til:!e, and admits adense sueset of sirliple

predictable processes E.1J t l F a. where a. belongs to ]I, , vlhere
~ si' i Jx i ~ ~

11 is a given linear subspace of ~( 18; JH) • The quintuple

(1..; lL ;A;A;~) is ea11ed a A-space. For ever:l process Z 'dith values .in lB

such tnat for eveI"J :IL-valued simple predictable Y and. everJ stopping

time T: E( Ilsup tJ YdZ 11
2

) < ECLJ" A (Y)dA ) , we consider
s< JO,s] - -~ [O,T[ s s

the stochastic equation :

Xt = Vt + J a (X)d.Z i under a clas.si cal Lipschitz
Ja, t ] s s

::ypothesis on the funotional a (associating a process a(X) in 1\ to

every cadlag II-valued adapted X) we prove existencc and uniqueness cf

the strong'solution on a maximal stochastic interval [Ü,T[, which is

an explosion-time when finite. A simple condition of non explosion is

given.

( St rasbourg )

Riesz Transforms on Wiener Soace

Let (Pt) oe the Ornstein L~lGnbeck semigroup considered ~J

~;Ialliavin and Strock :...J being C( IR+, m) 8.l:d f oeing ~':iener measure

O~ ~'(Pt) is self adjcint on E with respect to rand satisfies

: CD -::;.t j" 0:-

?t(J u d3C!) = e .... J ? u dB where (3
6

) is the coorciine:te prccesso s ~ 0 t s 5

(i.e. standard Brownian motion) anti (us ) is predietable. Let L ~e the
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,
generator cf (Pt)" C be the self adjoint operator -( -L)~ ,r be

the square of the field operator (rtr,f) = Lf2 - 2fLf) • It is shown

1;hat there is a norm equivalence in LP between _. cr< f , f) J+ and" Cf ,

for l<p< CD •

E. PABDOUX (Marseille)

Non Linear Filtering and Smoothing

Let X
t

be an unobserved r~arkov ~iffusion process, with generator

J
,t

L • Suppose we observe the process Yt = heX )da + Wt ' the Wiener
o S

process W being possibly correlated with A,.

ne charaoterize th5 conditional density of Xs ' given {Ye, ~~}

(s<t) via the values at time s of the solutions of two Stoohastio

o.
Partial Differential ~quations a forward one, starting at time 0, an~

a backward one, starting at time t • In the case s~t , we need only the

forward SPDE • The results generalize to the oase where Y
t

enters the

coefiicients of both the X and the Y equations •

!-1. PINSKY (Evanston)

Stochastic Taylor Formulas an~ Riemannian Geometr!

.ie consider mean-value formulas on a Riemannian manifold. In the non

stochastic approach of Gray-~:illmore, the mean value of a fun~tion over

a geodesic sphere is defined using the expenential mapping ~ld integra-

tion on the tangent space of the m~tifold. In the oase of Euclidian space

this formula agrees Hith ?izetti '5 forlt:ula, a pO~ler s\3ries in the ;radius

of the geodesio sphere. Using TIrownian motion on thG manifold, ~e define

a neu mean-value by the exit distribution from a geodesie ball. Using

an iterated version ef Dynkin ts identit;:r, tie generate an expansion of

our mean-value, vlhich agrees vIi th the Cra.y-~·jillmore· form:."_la in case of

constant ourvature. For a surface of variable curvature, the t~o

mean-value are different.

•
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On"the Equality of Certain Filtrations

P. PROTTER (~'fest Lafayette)
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For a Brownian motion B with L its· loeal time at zero, let

v
C = B + cL • ~le minimal complated filtration of v

E
equals that of

B for all E sufficiently large (e.g., lei ~ 16).

D. SURGAI LIS ( Vi lnius )

1.Iultiple It6-~·iiener Integrals and Self-sir.:ilar Raodom Fields

A large new class of self-similar station~~.random fields in md

is construct via multiple I tO-~':iener integrals Vii th respect to Poisson

and ge~:aral infinitel~" divisible randem measure in m<41 • Various

properties cf such fields inc1uding ergodicity, the existence cf higher

order moments and the uniqueness of stochastic integral representation

are investigated. !lew results are given about the domain of attraction

of self-similar random fields subordinated to Gaussian white noise

(constructed qy H.L. Dobrushin) as weIl as of randem fields intreduced

a~ove. Other properties and (open) problefüs related to Ito-Hiener

integrals are discussed.

H. HALl( (Giassen)

A Stochastie Hemes Algorithm

There is treated the Chebyshev approxim~tion probler.l of minimizing

11 11 mIJ+l -
f - (aChe + •••+ ~~) with respect to (aO' ••• ,~~) in ,

where 11 1I danotes the max-norm on C[O,lj and ~ihere the function.

values of f in C2[0, lJ are observable cnl;/ ~':ith random noise and t he

given f~~ctions hO' ••• '~1 in C
2

[O,1] satisfy the Haar ccndition.

A stochastic Remes algoritruJ, witheut u~e of an estimation of second

derivatives, is proposed vlhich ;;ields ~ recursive estimation of the

alternant and thus an estimation of the optimal coefi'icie!lts aO' ••• '~j

a."1d of the minir:la1 value :J·hich p1a;ys a ke::t role in the investigation.

Par arbitrarJ starting points one obtains streng consistency of' thc

esti;:~tion sequences and convergence i:l distri-outic:n ::ith normin~
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1 .,

factor n4 in the case of the alternant and n~ in tile case of tile

coefficients and the minimal value (invariiance principles).

H. ZESSIN (:Eie lefe ld)

Remarks on Bogcljubov's Hierarchv büuations

Gradient systems in tne sense ef Lang are consl.dered

a) At time 0 the particles HilI 'oe distributed in mn , n2:,1 , accordiI"l..g

to seme suitable initi~l state;

b) The motion-cf the partiales after time 0 is completGly deter~inistic

in. nature: far a particle \vith initial condition Z(O,a,~) = a e:. mn

actl.ng via a two-boct~ force -~ uith ather particles, having initial

conditions distribut~d over a simple Radon point measure ~,the motion

is formerly described ay

•

A detailed analysis cf the corresponding :3BGlC: hierarchy equations,

Hhich is bat;ed mai:1ly on the theory of ?alm m<,.asures yields : tne

equilibrium states of (*) are characterized as the so called rigid

states. ?urthemore we prove that the time evolution of a spatially

homogeneaus initial state converges ";ieakly to the set of rigid states,

if t.is a non negative, decreasing, convex p~ir potentiale.

D. BAKRY (Strasbourg) •
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