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Die Tagl.mq fand unter der Ieitung ~n H.Neunzert (I<aiserslautem) und D.C.Pack

(Gl.asgaitI) statt.' Du Mitte.1p.mkt des Interesses staOOen Fragen der Existenz um
des qualitativen Verhaltens von U:>sungen der a,ltznBnngleichung, der Vlasov­

-Gle1chunqen und insbescn:1ere auch von sog. f.tXIellgleichungen. Daneben gab es

auchV~ Uber allqareine mathsnatische Methoden, die 1m Bereich' der kinet­

ischen Gastheorie~ fin:1en wie auch Uber nurerische Untersuchungen.

Während die Herleitul'v;Js- urrl Existenzfragen für die Viasov-Gl~clnmg in gewissen

Sim nahezu abgesch1cssen zu sein scheinen, sodaB sich das Interesse hier m:ilir

auf Fragen des "quautativen Verhaltens der lösungen verlagern wird, ist ein zeit­

lich globaler Ex1.stenzsatz· für die Boltznanngleichung se~ roch-nicht in Sicht.

Allerd1ngs zeigte, q&ade diese Tagung" wie .viele Ansti:'engungen hier. aufg~dlt - - .

wurden, die dabei entwickelte Methodenvielfalt st1mnt daher ckx:h optimistisch.

Auch die tJntersuc:tumq spezieller IDsungsalgorit1"ite1 (z.B. Chapnan-Enskcg), die Be­

rechnung neuer expliziter Wsungetl. ünd-.'Fragen der Föi:mJJl.1~"·Von'~gaben

waren Gegenst:ard verschiedener Vorträge.

Wie schon bei einer vexwaniten Tagung vor drei Jahren er:wies sich die Zusarmv:ma.r­

beit von Wissenschaftlern verschiedener Disziplinen (Physik" Mechanik, Mat.he'natik)

als außerordentlich fruchtbar - sie ist in solchen Bereichen der angewandten Mathe­

mati.1<. geradezu unab:1ingbare voraus~tzung für wissenschaftlichen Fortschritt+..

Die Tagung verlief in sehr haDronischer At:nosphäre, ~zu die wie .iIn'rer ausgezeiclme­

te Bet..reuuriq der Teilne1Tner durch das Personal des Instituts wesentlich beitrug.

+ Es sei roch vemerkt, daß nahezu die Hälfte aller Teilnehrer zum erstenrral in

a:exwolfach war.
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vortragsauszüge

D.S.a.m:.;rn:

Making the Olapnan-Enskog expansion tmifonnly convergent

The Chatman-Enskog expansion for a solution of the Boltzmann equatial can l:e d:rt:.ained

fonnally as an expansion in~ of the Knudsen nurrber. Examinatian of the asymptotic

behavier of the tenns of the expansion for large nolecular velocities sb:Jws that the

expansion cannot be ünifonnly convergent, evenasyrtpt.otically, over the 'Nhole of the

~ecular velocity space. This rrean that the derivation of the continuun equations

~ as the Navier-Stokes and Burnett equations fran the O1apnan-Enskog solution is

invalid.

As a first step toNards the cx:mstructi.on of a unifonnly valid Clapnan-Enskog solutien,

the possible fcn:ns of the asymptotic behavier of the solutians of the ·Boltzmann

equation for large nnlecular velocity are considered. 'l'i.o types are identified: -

type (a)~ch involve vEuy rapid changes in the distri.bJtion funct.i.cn ~ seen like.ly

to arise mainlyas 10cal catastrophes and type (h) where changes are nu:h sl~.. It

i5· shawn that a8}IIt1PtOtically type (b) solutions rrust be spherically synrretric in

velocity space and a oonsistency oondition 15 derived for the leading tenn.

H.CABANNES:

Global solution of discrete Poltzmann egua.tion

The general evoluticn equations of a gas with adiscrete repartition of velocities

~ in a fenn, (1), cal1ed the discrete Boltzmann equation. 'lhe unkn:Jwn ftmctions

are the densities Ni <;:If rrolecules having velocities represented by a finite rreIDer of
-+oonstant vectors u

i
:

(2) Ni (x,O) = NO! 6h (1=1,2.••• p).

The global existence cf the initial value problen (1) - (2) has been pzoved" fUst for

certain trodels by Nishida and Mimura for snall initial values, and by Tartar and

Cranda11 for periodie, then for arbitrary but bounded initial values. We extnd the

global existence theoren to a rrore CCIlplex rro::1el: three-d.iIrensiooal m:xlel with 14

vel.ocities related to the symretries of the cube, for arbitrary initial values 3Ild

for nore o:mplex boundary oorrlitions : shOck tube problem.

~--------------------------------
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c.CElCIGU\NI:

A nonlinear crlticality prOOlen in.the idnetic t:heal:y of gases

If one lets a gas flow in a half spaoe nomal to an infinitely extended flat wall(t.he

latter represent.i..D], e.q., a perforated p~te or an evap:>ra~ surface), the follcw­

irg phencIreat 18 abserved in both nurrerical and approximate analytical ·solutions of

the BOltzmarm equaUon with lxJtmdaxy corx:1itials appropriate to the problem: a steady

solution exi.sts if arrl only if the !wfach nmtJer tends to a oonsupersonic val~ at infin­

ity (Mal)~1).

An interesting mathanatical problem arises: to prove that a critical I~ nurrber ex-e ists and that sud1a nUlber is exactly unity. The first part of this ronjecture is

proved, several remarks are·Irade in order to make it plausible. In particular,. a three­

dimensicnal versioo.of the problem (with a finite plate) is used· to show that the ooe­

dimensional ~~on <;:an represent an actual situation just in a neighbour:to:xl of tlle

plate if the pressure downstream is sufficiently ION. A discussion of" this"exteOOed

problem illmrlnates the sinpler one.
;'

R.J.OOLE:

Cotpl~ bivariationa1 principles for linear problers involving
ft)n-self-ad]oint aperators" ."

The Eoltzmarm eqUatien ~ his exact" fOIm 1s highly non-linear. ~,.many flcM

features can be adequately by llnearised m:x1el e:er~tions (such as the B.G.K.~)

which WIe may write as fi,-Tf=Ol. T beÜlq"a linear operator fzan a -Hilbert spac:e into it-·":

self and f o being a~ functicm. In pni>lens where it 1s required- to JaXM ally a

global quantity, for exartple the wall sI"ßar stress in Couette flcw or the flGtl. rate of

a qas through an in~ body, then 'often"this quantity i9 related to a .funct-..1alal

e .<g , f> where 9 1s a koown function and fisthe solution of the" linear equation•. "In
o 0 •

. _ the case in whidl T 1s a self~adjoint 1Xsitive 'definite operator, ·there have been d~

veloped a:I1J?lement.ary bivariational principles that SUR'ly~ and lower bounds to

<g ,f>. When T 15 not self-adjoint, neN variational principles are needed. Application
o "

to Fredholrn integral equations will be outlined.

S:M.IESiiP1\NIE:

KNrE CARID SDlILATI~ CF IJ::M ~l"i'Y F'CDl PMR A aM! USlNG ~ AN[) 'OC~ .

The ranCkm oollisioo nunber strategy (~) has been found to take very nearly the same

curpllter t.Jm:! as the Tine COUnter ('lY;) strategy od Bizd for the transitional flcM past

oone in spite of that the RCN strategy involvs sunmation over all ITD1ecular pairs in

a ce11. A DDdification in the RN strategy ha.s~ stlgqested so as to make it linearly

related to the nmber of nolecules in a cell. This nn:lified strategy also has l:een
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M.H.EmST:

\te discuss rrodel. Bolt2ma11Il equations, ·in a spatially haoogeneouscase., for the. eIlf?+9Y

distribJtion functian of a gas in ~icns. The ncdel 15 defined in terms of a .

;;t.ransitiO'l prcbabillty of ,the fonn ah::) ö (e:-E~) er its dlscrete analogue, where E. and

tJ' are the .tfltal.ltinet:ic energies..of the oolliding particles resp~. before and after aeusion, arD aCE) stillcan!Je chosen. . . .'. -. _ --.

With the choi~ a(E)=e:1-d one 00tains a discrete er cXmtimlous rroidels with an energy '-

1n::1ependent oollisien rate (sinular to ,Maxwell rrolecules) for tNhich special solutians

have beeil 00tained, \ihich are extensions of the similarity solution, fourxl by Bobylev,

Krook and Wu (~).

With the choice a(E)=' cme obtains a t\«r-dimensimal ncdel wlth a centinuous or discrete

range of energy states, which can be solved exactly for arbitrazy initial dis~ibJtions.

Ckle of the cxnsequences ~s a non-unifonn approach to the final Maxwellian distribution

ft.:inCt:.ldfi, as wi~~.J.:llustratedby a typical exaJli>le. Similar Jri1-unifo:cnitiesappea.r

in Maxwell ncdels. Finally a rteI1 s1milarity solut1cm for three-dim:!nsional Maxwell

IOOlecules with, isotropie scattering 18 given~. It 15 closely related to the Weiers:trass

elliptic function, and cxmta.iJlsthe BKW-irode as a special case.

R.Gl\TIGIJL:

Us1n3 discrete k1netic theory, Eklltzmann 1 s equatien 15 replaced by a system of oonlinear
. .

differential ~tia1s. Dur~ 15 to invest1gate ~ st..art.i.n3 rrotion of the gase

• a resu1t of particle ool~ions, i.e. of the nanllnear character of the equations,

• a Couette flOtal, ~ point wt. the carp::ment v of the flow velocity nonna! to the .~

, plates developed att.er the Wtial tirre. Digital a:mputations are made for simple rrcdeL:-/

of gas (four er six velocities) and with diffUse boundary cxmditions. Nurrerical results

are obtai.ned for different values of the wall veloclties and for different distances. ~

bet:ween the t1«> Plates •. AB tiire 1s increased, the maximum value of v oscillates fran

one plat.e to the other and ClR'roa.ches zero alx:Jut gare mean free tin'es. For the far­

-;;May plates, the results are in good agreerent with those fOlUld alx:ut Rayleigh problem
~.:... fo(..

by other nethcx1s. "

.By using the nUll2rical ~, we can deduce sare results on existence aro uniqueness

of a solution of the problen: the solut1oo ex1stence 18 proved for a tirre interval of

the order of sore mean free t.1m:!.
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W.GREENBEKi:

'lbe Boltzmann Equatial is stuiied on a perialic lattice, in which the streami.ng tenn

f.:s rep1aced by a finite diff~ a.wroxirnatioo . utilizing analyticity pz:t)?erties of

the free semiqroup, it is possible to dsronstrate that an iterative schete for the
1

carrespcniing int:s::Jral equatims on L converges to a global solution of tJ'le differentiaJ

EqUat.ion for all initial values. By using }X)sitivlty, an H-theorem, aro. energy oonserva­

t.1on, the limit cis the lattioe spa.cing is reduced 1:0 zero is shaNn to exist weakly.

These results are abtained far Maxwellian arrl ~llian gases.

eJ.HEJ'JM1lNEK:

liFAK SOIm'ICNS CF '!'HE~ roJATICNS

H1lbert 1912 aOO ~Ehskog 1916 tried to find a derivation of the hydrodynamic

equation fran the Boltzmann ~tian through a lirniting pzocess. Both derivations

slxuld be made mathenatically ri~rous. During the last yea.rs seme tq:e grerw that this

oou.ld be prefOl:ItEd: 1)~ ftmcticnal analysis arrl oonlinear sanigroup theory

have beeIl in steady prooess. 2) For a very sjmple, rot nevertheless very instructi.ve

Iiooel, which was.pzoposed· by Carlernan 1931, mat:hsnatica.lly exact solutions for the

cauchy prahlen 'NIere fourd, ard the limiting process .E:+Of:or the semigroup has been

st1Xiied, M1ere is t.he rrean free path.

'lhe aim of this~ together with H.Kaper, Argonne National Iaboratory, 1s to use a

IlEthcx1 proposed by Gcx1aoov ap=l SUltangazin, to prove that the solution of the carlerran

eq\iati.ons~ the solution of a hydrodynamic equaticin in. a weak sense with the

square root of t:he rooan free path.

E.II::>RS1':_rn '!'HE EX:ISTEN:E CF GIDBAL CI.ASSlCAL OOIUI'ICNS CF THE INITIAL VAWE ProBI..EM.JF S'IELIAR DYNJ\MICS !

The initial value problem cf stellar dynamics 1s the following

a a a
~(t,x,v) + '~(t,x,v) + E(t,x)~(t,x,v) = 0, ~(o,~) = ~t

N ,I __N
where E(t,x) = Y·/lx-YI ~(t~j,w)d(y,w), t EtR, x,vE IK' with y<. o.

In plasna physics the sarre $tion' with y~ 1s considered. The oon-linearity E is

. rather nasty because cf the singularity of the integral kernel e(x)=y.x/lxI N
• There-

I .
fore J.Batt 1n 1963 oans1dered a nollified equation where e i8 replaced by a srooth eE:, .
which tends to e as e-.o. It ~ r'DII be stvJwn that in oertain cases the solutians of the

nrdified equation CXI1Verqe to a solution of the original problem.

....._---------------------------~._--- --

                                   
                                                                                                       ©



                                   
                                                                                                       ©



-6-

(i)if N = 1,2 there exists a global soluticn, (ii) if N ~3 there exi.sts a local solu­

tion; (iii)'if N = 3 and Q) has rotational symretJ:y there exists a global solution,

(iv) ,if ~4 there exist COUIlt.erexanples whidl sha.tl that not always a global solution

exists.

R. :II.UlER:

A GrDBAL EXISTENCE THEOREM roR THE N::M,rnFAR VIA5CN E'JUATlrn

'Ihe initial value problsn for therrodified Vlasov equation with a rrollification para­

,meter 6>'0, as introduced by Batt, has a unique global solution in the~ sense
A ....__....._ 6-
~=Vc.L f

o
E L] (IR-,. and fo~O a.e. Assuming lx>urrledness of f

o
and ootmdedness of the

k1netic energy W'lifonnly in ö aild t, it 1s shc:Mn that, as 6, -+0, there are subsequences

6n.....O such that the corresp::mding solutions oonverge ~ly in the rreasure-theoretical

sense.' The limits can be seen to be global \aA:!ak solutions of initial value' problan for

VlascN' s equatien, and these solu~ions are~y oontinuous with respect to t.

Boundedness öL the kiiletic energy is in the plasna physical case a simple consequence

of energy oonse.rvation, in the stellar dynamic case; Horst has foW1d a estimate for the

.~ential energy that, together with energy oonservation, entails bJundedness of the

k1netic energies. Hence the~ -existence theoren is tIue in l:oth cases.

E.A.JCliNSCN:

~ZED mDroDYNAMICS ArID MJIEL EQJATICNS: LINSHJ\PE .APPIDXIMA.TlrnS

Various approx.:imation rret.hods haJe been proposed for 'obtai.ning predictions from the

Boltzmann equatian in ~ kinetic regiIoo (external' scale cx:rtpanfule to rrean free path in

agas). Here 'Ne investigate the effectiveness of several of these approximations by

cxmsideri.ng a sinple IOOdel equation, Wlose properties are knaNn exact.ly. We cx::mpare the

cx>rresponding exactnlJITber density fluctuatioo spectrum S(k,w) with various approxirnate

~ctions, a.rer a ranJe of wavelengths. The approxirnat~cns ronsidered here are one

prop:>sed in the cantext of genera-lized hydrodynam:i.cs by Bixon, Dorfrnan, and IoD; and

one resulting fran an adaption o~ the perturbed eigenvalue expansion discussed by Foch

and Ford.

R.KURI'H:

RED.JRRENr PHASE F'ID'JS AND SI'ELLf\R DYNAMICS: PRJBI.EMS AND CCNJECIlJRES

The differentiable phase-fl.c7Ns on a certai.n kJnd of c:x:JTq:act subsets of the n~.inensicnal

, Euclldean space are cxmsidered. ~ set of recurrent f~ includes a (~) - diJrensional

. vectorspace; neve.rtheless, it 18,a nowheredense subset of the space of all flCMS, en-
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d:Jwed with an ~iate netric.

These results suggest analogoos questicns and conjectures about the qualitative be­

haviour of the qlobal soluticns to the initial-value problem of stellar dynami.cs, whidl

1s presented in a sinplified fonnulation.

I.KUSCER: .......

e,

GmERALIZED MAXWELL MEIKD roR SOLVING KINEI'IC 0ClJNIll\RY VAIl1E PR)BLDfS

.' . ~1aJlTNel.l 's rnet:hoi for solving veloclty-sllp an:} tenPerature-jump problems 1s generalized

to curved surfaces. Far strang on:vature cne should not directly extrapolate the bu1k
. .

~stributian~ D.tt carry oot ane ~teration of the integral version ?f the linearizErl

Wholtzmann equation. As an exanple, the heaf fime exchanga:i with a cylindrical surface ,

i5 evaluated far the case of p&!ect accx.mrodation. The results are cerrpared to ttose

obt:ainecl by other authxs· by 'crld 'cf .variatic%.al netb:rls.

H."LAla:

We consider a ncn-linear SChrödinger equation of the fann

(±) i~ = tJ'f ± v('P)1f . + tiat . lXI

(XEIR\{c~};t~O~ v('I') (x,t) .~ ~31'1'(y,t) 12/1X:-31~ ) which'plays a role in quantum

rrechanics of nany ~cles systens (e'.g. in the theory of helium gases): (-r 15 a

t.ine-in:1epenc1ent versioo of the well-knCJNJl HARI'REE-FCCJ< equation, wherea.s (+) was~

~ by ~1ARD~~to'desCrihean electran trapped in bis aNl1 hole. We can sb:1N' by us­

in1 approptiate energy estimates that the integrated fann cf (+) has global solutioos

in "H1 (IR) n HJ- (m3) (whidl was sh:7wn by c:HNl\M & GJ:ASSE,Y far (~». Furt:henrore we can

derive sare facts anthe asyI1l)totical behavi~ in"tiJre of solutions cf (f)of the fann

22'
!im I CI'I +)vvl )dx = 0
t-+e Ixl~ "

and sone results~ the rxm-existence of an adequate scatteriD} theory far (±).

W.MAASS:

STABll.Clfi PkJPERl'lES OF '!'HE OOL~ ~rn

Starting with a disc:rete spatially l'atngenSous versim of B?ltzmann I s .equation a

cx:ntiJ)uous (one-pararreter)" family of Lyapunov functianals 15 given which alJ,a.,.,s -:- far

the positive solutions ~the proof of 1) W'lifcmn equi-botmdec1ness and 2) unifcmnly

asymptotic stabil1ty in the large and integral stab1lity of the equillbriun.

The stI\1Cture cf certain mem1:ers cf the alxJve family leads to zrore detailed results

about tl'e stroctural stability of the equatian (persistent perbimations). The genera­

l~ation to the spatially inlnrogeneous B:>lt~ equation with appropriate .l:x:JurX1aJ:y                                   
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conditions 15 mentioned.

J.K\YER:

DIWUSICN TYPE SJWl'Ias CF '!HE FOJ(I(ER-PL1\NCK El'Jt,.WI'I0'l

A genera1ization of the usual diffusicm t:heory deriva:l fran the Fokker-Planck equation

15 given. For any "free rranent" J1l(~ic tensor field of degree m with V..•JIl~) a'

srol~ type equation is~: (3t -fm)JD+V e (K-V)~=O (l(= oonst) ~ Then.'.

fm(u,x,t): = E ~f(g). «X-V)n""1llvwm(x,t) ,4>n(u» (4)0 tensorial Hennite ftmctiori of order
n==m '. .. '.. ~

4- , 11-. •

. n) 1s an exa.ct solution of t:l'2 Fokker-Planck equation, if the series cx:mverqes properly•

• usual conditi~ the higher free m::merits of dlifusian type decay exponentially. {-.',

with time. This 18 the rea.son ~y one usually need cnnsider only solutions of the .~--

Fokker-Planck equaUan ~ch depend an density alone. B.1t Fick' s law can be 'violaterl if

one prescr1bes suitable J::oundaJ:y cxmditions for' the particle flow.

·J.MIRA:

-ASYMProI'IC ANALYSIS CF '!'HE c.ARJ:»mN M:JIEL IN KINm'IC THEDRi

.An Jmpartant ciass of singularly~ evolution e:jUatianS are equations of re- :

sooance· type. ·For such equations t\«) types ofasymptx;t:ic eXpanSions can be applied re- ~

latec1 to the Hilhert arrl Chapnan-Enskog expansiciris intrOOuced originally in the kille­

tic t:heoJ:y. Ebth expansions are analyzed for system; of ord1naz:y differential- equatiOns
arxi .the results applle:3. to'tne discretized. fo:.cn of the carlenan nodel.

A. PAICZE\tSIa:

we' oonsider spatially nonhat'o'}eneous ncnlinear Boltznmm equation. We assurre ~sive

intenIDlecular lX't:ent1al r -s With s:s4 and angular cut-off. We 1001<. for a solution of

Ae eaud1y prol>l.E!Dl:',far-.~ ~tian in the spare L1(~3 ,L" (IR3 ) ). It is proved "that r­
~ uni~ solution exis~ in the tJIre intexvall [O,~); where T i8 of the order cf ~•.J

rrean free time.~ We shcM also that for initial data 'NiUch are llCIl-negative the solution. ,

i5 non-negative tcx>.

The proof 15 based on the analysis of the bilinear fonn of the equation. The main tool

is a theory of evolution operators in 'Banach sIBce.

CN THE cx:NVER:iEN:E-RME CF SCME NAVIER-SOCJKES APPKlXIMA.TIGlS

Let O"e.m3 be a bounded open set with C
3

--b:JuOOary. ~ approximate tre 10cal stralg .

solution U o{ the Nav~Stokes'1niti~bouildaryvalue problem on 0 by means of a

•~.. ....:t,..:._..... ...
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Galerkin-ansatz on the basis of the eigenfunctions of the linear Stokes boundary value

problan on o. The Galerkin-awraximation ~ , k = 1,2, ..• , is written in terms of

the first k eigenfunctions carresandeng to the first k eigenvalues )'1S •••• SAk cf the·

Stokes prcblan.

In addition to a fonner result, which will appear in the "IntematiCJna1.e SChriften­

reihe zur Nurrerischen Mathematikrl
, the error-estimate

2 f (t)
~- IV(t,·) - V~(t,·) I 2:i ->.-

L(O) I k+1.
holds cn a (~s.ihly snall) time interval [O,T], if the initlal value Uo of U belCDJS_to H

1
n ~. The cxmtinoous f\mctions f can be cxmSt.n1cted explicitly f:ran luolH and .

~, using a theorem of J.Hey\t«XXJ (1978) on local existence and boundedness of ~ stI:ong

Navier-Stakes soluticns.

M.REED:

SnG.JIARITIES IN SEMI-LINEAR WAVES

TOO prtJ9agatial cf singularities for sani-linear wave equatiQ'lS· 1s not always the sarre

as the propagation for their linear parts. In particular, new singularities can be

created in certain cirCUn1stances when singularities ex>llide. There i5 JlON a general

theory which describes this~. Although sone of the details of the gecmetric

'structure ranains to be investigated, the general theo:ry explains when this pnxiuction

will occur. Classical wave equatians (e.q. the Klein-Gordon equation with non-linear

tenn) as ~ll as ~,approx:1nBtions to the Boltzmann equation for discrete vel.ocities

(carleman, ~ll, and cabannes equatians) are CXJVered by the t.heozy.

G.F.Jnl\CH:

CN OPrnM'OR VAUlED ruNCl'ICNS

~ticris involving operator valued functions of a paran'eter kE ~ present aQditional

problans in the sense that many of ,the criteria wich rnay be estab11shed to govem a

constructive~~ towards t.heir solution will· also depend an k. In particular,
approx..tmatian techniques can often degenerate with k. Q'le of the nore natural ways in

which !R.lCh equa~ arise 1s when a bounda.ry va.l.u~ problsn is replaced by the equivalent

prablan of solving an associated oourrlary integral equation. A strategy for dealing with

such problems 15 given for the pai:'icular case of l:oW'rlary integral equatians associated

with tba ~lmholtz equatian. It is shatm, by carbining layer theoretic arrl aRJroximate

Green I 5 functian t:echni.ques, that i t i5 possible to develope a treth.od of solution which

1s. free of any k-dependence for an arbitrcu:y, prese1ected range of values of k.
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M.SHnmrcr:

The follaring surprising result is proved: within the frarrework of. a simple class of

rrolecular reflection laws, the usual, macrosoopic no-slip lxJundary condition for fluids

is equivalent to the canc.liticn of the oon-decrease of entropy.

J.~:

a Fokker-Planck equatioo (F.P.E) atf + Vx·uf + Vu·Kf = Vu • (Vu+u)f '1) 15 treated

_. the help of an ansatz f = E1
1
<ho ,41n > '(2),. (epn 1s the n-th tensorial HeImi.ten.

0=0

\'-'.

functian) .

Sufficient oonditions are given which ensure that the series converges IXlintwise and. in

an appropriate Hilhert space L~. The latter i.S an L2 space with the \E!9ht function- ~o:.;!
With the help of (2) the F .P.E. is transfonred in a sequence of Hez:mi.te transfer

equatiens: V·hn+1 = - (~t + n)ho
- n(V- K)vhn

-
1 (3). Each solution of (3) can be

written in t:he fonn hn
= f, qrl (w

k), where c;.0 is an operator defined in a certain set of
k=~.k k

tensorfields ",f of degree k. Tr.e wk are called free IOCITCIlts. TOOse solutions of (1)

wh.i.ch depend only on ~ finite number of i~k, i.e. f = G. {W;l ••• ,wei) (4) are called
J

oorrral solution 5 of (1). I t is shoNn that they exist. I They are of special intp.rP~t:

1. They allChl tl1e fornu..l1atian of an in i tial a.Ild t.oundal:y value problem in te.rrns of a

few m:rrents of f.

2. Hith the heJp of (4) the kinetic tht-~ry can be re.iuced of t.heDroclynarn.cs.

H.SPOHN:

DERIVATlOO CF :KINETIC roJATICNS FfO-1 MICR)f;cDPIC DYNAMICS (THE EXJ\ltPLE CF THE

1RENr:: GAS) (_.

dynamiC5 of a dilute' 9·3.5 is adtXlu.~1tf!ly described by the Boltzmann a:jUlt:.on. M:;)re ,_"

fu.nd.arrentally, however, the gas is oonceivoo. as a sy~ern of roany Ir()lecule~ with t..'1eir

dyn.:uni.cs gove.rne:i by Newton I S equations ef notiOIl. Therefore one should unCl.erstand in

\-,hat sense' the. fozm:.r is related .....0 the l~tter dcscription. This is a prahle'll w?--th a

leng tradition in non-equilibrium statistical mechanics and has row reached a mathe­

matically presentable fonn.

we d.i'3cUSS as an example the 10tJ density limit for the;Lorentz gase There a mechani..cal .

parieie rroves through raOOcmly place1 fixed hard sherf-'..5 oe d1arteter e and is specular­

ly ref~ected upon hitting one of t.'1e spheres. ~ dist~ihution of lviro spherE>.5 1s g1ven

by a probilit.y measure lJE on the space of locally finite configurations with

(i) its correlaticn functions sati.sfy the oow-:d p~ (cl
1

, ... 'l'ln) S M E-2nzn

                                   
                                                                                                       ©



                                   
                                                                                                       ©



..~
-11-..

•
n

(il) liro E E (Q1"" ''In) Tf r(~) .unifannlX on cc:npakt. sets of IR
3n

with rE C(IR
6
).

E-.(J j=l.

Let XE (t) };e the stocha.stic pl:'C)a'SS describing the rrotion of tJ1e Lorentz particle

starting at x. TheIl XE (t) converges to..x{t) as E"- 0 ( the process n~ut"'e oonverges

\tfeakly). X(t) is a l-larkov process with the~ tran...9:.oIt €<luat:ian as forward

equation.

J.WICK:

Jalro Beispiel des Straßenverkehrs wird für ein N-Te11dlensystsn zunächst das System der

~mgsgleichungenfür jedes Teilchen retrachtet. Diese systan wird als zei.tab­

hängiges, diskretp-s Maß interpretiert und untersucht, ab die zugehörige' Bewegw1gs­

gleicln:ng durch absolutstetige Maße .derart gelöst v.erden' kann, daß &'icl:l eine A[:prOri­

ma.tion des diskreten PrcblEJllS ergibt. Dabei wird unterSucht, ab diese Inter.pretatien

für andere Systane mit endlich.vielen T~lchen übertragbar ist.

BerichterstatteJ;: J .A.Knott
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