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Vortagsauszüge

N. BAZLEY: Approximation of operators with reproducing

nonlinearities

Let H be areal Hilbert space and N a nonlinea.r opera.·tor de-

fined on a dense domain cf H. Then N is sa.i'd to be "reprodu-

~ ci~f~)relative to a sequence [uil whenever N( I i : 1 aiu i ) =

L. 1 ß· (e.t)u., where the coefficients ß· are explicitly ·known.
1= 1 1 l '

Consider the nonlinear eigenvalue problem Au + N(u) = Au

and approximate by the Galerkin problem pnApnu + pnN(pnu )

A·~. If pn is the orthogonal projection on the first n.of

the u., this lea.da to the' nonlinear algebraic problem
n 1

2. 1(Au. ,u.)a. + ß .(ä) = ~a. for j = 1,2, ••• ,n. -The Ljuster-
1= 1 J 1 J J

nick-Snirelman cri tica.l välues gne upper bounds to th"e ori-

ginal problem, extending the .method of Rayleigh B.nd Ri tz.

Further, the method can be ~sed to separate variables for
2

nonlinear wave equations of the form :t2 + Au + N(u) = 0.·

Rere one writes u = Z.001 a.(t)u. B.nd approximates by
1= 1 1

d2~ku :... pkApku + pkN(pku ) = 0, where pk I OO
k d thu = i=1 aiu i an e

dt .

~ a~ are given as the solution of the known coupled system of

Ordinary differential equations
k ~ k

a i + Lj =l(Au i ,u j )a i (t) + ßi(~' = 0 (i

B. BOJARSKI: Interiour boundary value problems

Let M be a closed manifold, X =lj Xli a collection of smooth

disjoint submanifolds of M of codimension V2 2, E, .F, G-vec-
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tor bundles over M and end X respectively, rS(E) etc. the

corresponding Sobolev spaces of sections (in general distri­

butional). The interiour boundary va.lue problem - also called

the Sobolev problem - iso the problem of solving the equation

Au = f (mod A ), Bu = g, uErs(E), fe TS-'-(F) , ge rt(G), for

suitable B snd t. Rere l1 18 the Bubepace cf distributiona:l

sections of F in r '.'(F) supported by X. e
A theory of multiple layer potential8_ wi th "momentum" densi-

~ieB ~-concentrated over X i8 studied. These potentials are

used to parametrize ~ by the densities S , which are in gene-

ral distributional sections of certain vector bundles over X.

Compoeed with the paramatrix cf A over M this gives the ge­

nerallzed classical multiple layer potentials for submanifolds

of codimeneion ~2 2. As an application we get the reduction

of the Sobolev problem to a system Aof pseudodifferential

(elliptic) operators over X. Also the index of an elliptic

Sobolev.problem 1s expreseed in terms of the index of A over
A

M and the index of A.

P. DIEROLF: treber zwei Räume regulärer temperierter

Distributionen

Am Beispiel von ~(mn)' = Raum der temperierten Distributi­

onen wird untersucht, in welchem Sinn lokalintegrierbare Funk­

tionen Distributionen erzeugen, wenn der Grundraum nicht aus

stetigen Funktionen mit kompaktem Träger besteht.

1 • Ä..Q.~(~1II)::: ffELi~c ( (Rn); f· 'fEL1 ~ lRn ) 't/ 'f E f ( mn )]

Raum der absolut-regul~ren temperierten Distribu-

tionen.
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<t,'f> := Sr·fdx (<f.~f( (Rn), fE ..1..ar «(Rn) ).

2. -L( ffin) = L1
1 (~n) n ~( ffin), = Raum der regulären tem­oe

perierten Distributionen.

<f, et> .- Um jf. l'h· <f dx (epE j'( !Rn), fE.1.( !Rn) ) für ei-
k-)OO •

ne Approximation der Eins (l'fk; kE IN) aus ctJ( Rn).

Die Räume .J.. (IHn) und .A{ Rn) werden in natürlicher. Wei­sr

se mit LB- bzw. LF-Raum-Topologien ~ bzw. ~ versehen.

Gegenstand des Vortrags sind die Struktur der Räume ( Jlar ( mn ),

1-- ), ( ...A ( IHn), f ), ihre topologischen Eigens~haften und

die Bestimmung von Multiplikatoren bzw~ Convolutoren.

H.G. GARNIRt Elementary solution of boundary value problems

for hlperbolio m~trix operators

·This talk haB a triple purpoee: a) to give s precise defini­

tion of the elementary solution of the general boundary value

problems in hyperbolic equa.tions wi th constant coefficient s.

b) to give an explicit expression of this elementary solution

for the space IEn B.nd the half-space IEn+1_

c) to show an analogy of the two precedent elementary solu­

tioDS and so suggest the extension from ren ta m; of the

different methods of finding the support (Paley-Wiener) or

analytic and essential support (method of' localization of

Gärding-H5rmander). Solutions are proposed for a), b), c)

which gene:r;alize and make more precise the last result of
• • J

Sakam6to, W~kabayashi,. and Tsuji.

K. GA~DZKI: Random distributions and their applications

to quantum physias
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st:ppOS€ tlJat dJA i~:3 GausEian meaRUre with meen Z,P.TO end co­

variance ( -/1 + m2 ) -1 on s''< mn ), nE:= IB 1. Homents cf ä})- C2n be

considered the main object of interesi. in tl1e description cf a

physical system namely 'of the system of noninteracting partic-

les of the simplest kind. Moments of certain non-Gaussian measure

would correspond to the system of interacting particles. Con-

struction cf such measures and examination of their properties

is the aim of constructivequantum field theory initiated aroun~

1966 by J. Glimm and A. Jeffe.

o. 'von GRUDZINSKI: Remarks on the propagation of singulari tiers

by distributions with compact support

A simple relation between the wave front set of a distribution

f with compact support and i ts associated set' (}f (f) of sup­

pö~ting functions ( as introduced by Hörmander) i8 stated

and used to answer the question as to what ext.ent the charac-

teristic function of the uni t ball propagates. singulari ti~s.

The reported res~lts were obtained in eollaboration with

Sänke Ha.nsen.

s. HANSEN: A uniqueness-theorem for convolution equations

An extension of Holmgren' s uniquene ss-·theorem from the ca se

cf partial differen~ial equations to the ease cf convolution

equatiot:1s defined by a distribution SE t.,'( Rn) i6 given:

Let SE ~'be a D'-invertible convolutor end NE mn a noncha-

racteristic vector for S (this is a condition on the zeros

of the Fouriertransform S of- S, which coincides for S ==

P(D)C) with the condition Pm(N) ~ 0). Then any uED'( mn )
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with S.u = 0 in lR.
n and supp u c HN .- [XE lRn : <x,N> 2-0}

vanishes already in 8.11 fRn •.

K. KELLER: f.1ultiplikation von Distributionen

Es wird diskutiert, in welchem Ra.hmen eine Produktbildung

für Distributionen durchführbar ist. Dabei stellt sich her-

aus, daß nach Abschwächung der üblichen Stetigkeit und der

Assoziativität für große Klassen von Distributionen eine Mul­

tiplika.tionsopera.tion erklärt werden kann. In verhältnismäßig

einfacher Weise lassen sich z.B. alle Produkte homogener und

zugeordneter Distributionen auf m bestimmen. Mit Hilfe von

Tensorprodukten und Reduktionsformeln kann die Multiplika-

tion in der für Quantenfeldtheorien interessanten Kla.sse

o-e. ( IRM, )RN) := l {IXll~l/x2/'lfI,lr"llJ"', r!8//1E- (. J tL,YLE;I{" PE/1JoHt~ "fl:COOj
l. 1. 1.. l. 2.-

X =- X 1 +.~. t XM - x"U-f--- - XH'I'"

auf den zuvor behandelten Fa.II einer Variablen zurückgeführt

werden. Der Zusammenhang de:r Mul tiplika.tion mi t anderen, re­

g~]ären Operationen legt es nahe, alle diese Operatiorien ein-
I

heitlich mit Hilfe von "Wertfunkt:i:onalen" E: E -:> 't a.ufzu-

bauen. Durch die Festsetzung (f-g,'P-)- := E(.f"'*gf) la..s~en

sich Prod~kte von Distributionen mit sehr a.llgemeinen punkt­

oder flächenartigen Stngularitäten konstruieren.

J. KISYNSKI: Representations of Lie graups in Hilbert spaces.

and eosine operator functions

Let R be a strongly continuous representation of a.Lie group

G in a Hilbert spac~ H. Let x" ... ,Xn be any set of vectors

in the Lie algebra of G and let XoElinC {x" ••• ,XnJ. Then
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n
the operator dR(L~ 1 x~ + Xc), defined on the set of all

COO-vectors of R, 1s apregenerator cf a strongly continuous

eosine operator function. As a consequence, dR(I}9-~1 x~+ Xo )

i6 apregenerator cf e semigroup of operators which i8 holo-

morphic in the whole open right half-p.J:ane. The proof is
'()'l . ~ n 2

based on a study cf the wave operator ~ - L )1=1 X~ - 'X o

in Bp8ces of H-valued functions square integrable on G w~th

suitable weight functions. It slightly angages H-valued dis- ~

tribu~ions on G. The develloped methods permit to prove by

a purely analytical argumentation an import~t estimation of

the decay at ao of probability ~eaBures on G belonging to

any convolution semigroup which satisf'.ies the Lindeberg con­

dition •

. H. KOENIG: Approximation numbers snd eigenv81ues of compact

operators

A generalization of Weyl's inequality in Hilbert spaces to

Banach spaces is shown: Let an(T) end An(T) denote the ap­

proximation numbera end eigenvalues of a compact~ operator

T in a Banach sJ)ace X. Then for any 0·< p< 00 there is a con­

·stant cp such that for any ~(X) the inequality

. LnEN IAn (T) P) ~ crl'IJEN an(T) P

holde. A similar inequality holds with·the Ip-(quasi-)norms

replaced by the Lorentz-sequence space-norms. This answers

a problem of A. Pietsch and A.S. Markus - V.I. Ma.caev. An

applicatio~ i8 given to the eigenvalue distribution of an

operator in Lp{.Jl), 1 <. P < 00, the image of which i8 in a 30­

bolev 8pace W; (.n) or a Besov space B). (.$2); the eigenvalue S
:r p, q
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decrease cf order n-~/dim12 , since this is the order of the

approximation numbers of the imbedding B~ (12.) e..--, L (.Q).p,q p

Between the single eigenvalues and the approximation numbers

ane has the equality IA (T)I= 1im a (Tj)1/j,"which genera-
n. . j~oo n

lizes the spectral radius formula.. (for compact operators).

H•. KOMATSU: Topics fram the theory of ultra.distributions

A survey was given of the theory cf ultradistributions.

Let Mp be a sequence of positive numbers sa.tisfyingsuita.ble

conditions, e.g. M
p

p! 8, S ') 1. A function 'P (-x) on an open

set J2 in IRn is said to be an ultradifferentiable function

of elass (Mp) (resp_ {Mpl ) it tor each eompact set K in Jl

and eaeh h > 0 there i6 a C (there are constants hand C) such

that sup IDa: <p (x) I ~ eh Ia: IM1a: ,_ Th~ elements in the. du~l ev"~JU
_ ·XEK It

of the 8p8ee ~(.Jllcf ultradifferentiable fune.ti·ons cf- elass *
with compact support endowed with the natura.l topology are

called ultradistributions of elaas * . In each elaas ;;o*(Jt.)

.of ultradistributions one can prove the analogues of ma.j_o~

theorems in the theory cf distributions, ineluding the

following:

1. Localizatien theorem 2." Struct:!lre theorem ~. Strueture

theor~m of ultradistributions with support in a submanifold.

4. Kemel theorem. La.stly 8S an application of the thi.~d theorem

the following t~eorem wa.s give~ with a. ske~ch of proof~

Theorem: For eaeh sequence c of numbers of ffin 'br-class *
.' a

there is an ultradilferentiable- funetion tp- or o~. class *
such that' Da ep (0) ca.
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R. MEISE: An ariplication cf a cohomology vanaHhing thßorem

to r-convexi ty

The aim of this lecture was to indicate that tlle resul t on

the vanishing cf cohomology graups for certain product sheaves

on suitable sets, given as Satz 3.3 (in Bierstedt, Gramseh,

Meise: Approximationseigenschaft, Lifting und Kohomologie

bei lokalkonvexen ProduktgB.rben, manuscripta mathematica 19

(1976), 319 - 364) also hBS the following application:

Prop6sition: Let P be a differential operator with constant

coef:ficients on -mM end let II be an open subset in . (RN)< ffiN

with the property thet for every tEIRN l:..t :=fXEfRM:(t,x)EAl

18 (either empty:or) convex. Then 6 i8 a F-convex subset

of IRN+M•

J. MICHALICEK: DebeT invariante Unterräume und Räume von

Halbnormen

Es sei ot eine abgeschlossene Algebra von Operatoren eines

reflexiven Banachraumes B in sich. ()( enthalte. die E~nheit.

Es sei 11 b, b* P .. := BUp l<bA, b*>I für alle lEB und b*EB*. Dann
.(X UAU,1. .

gilt. folgendes Krite~ium:

Die .~lgebra ()[ besitzt in B genau d~nn keinen invarianten Un- •

terraum, falls es Funktionen p: B -) fR+ und q: B* --.., ffi+ gibt,

so daß 11 b,b*11 2p(b)q(b*). Der Beweis wird mit Hilfe deru·
Dualität der Räume von Halbnormen durchgeführt.

D. MITROVIC: Sur une equation' singuliere de convolution

On dit qu' une fonetion f: (R -) rest Hölderienne a'

l' infinie· pour le constante k> 0 si f(t) - f(oo) = O(1-/(ltrkj)
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ou lim f(t) = 1im f(t) f(oO)E~.
t -) + 00 t -;> ..:. 00

Probleme. Soient a et b deux fonctions donnees de IR dans

~, indefiniment derivables et Hölderiennes a 1 1 infinie avec

toutes leura derivees. On suppose que a(t) ± b(t) ~ 0 soit

sur m. Seit S une distribution donnees a support compact.

Chercher 1a solution T de 1 1 equation

a(t)T + b~i(TJl'eXp t) = S.

Le theorem de ba se. Si TE (9' avec -1 ~ a <. 0 et si T( z)
a

) -1< -1 I I~ ~+(2ffi T j , (r - z) ), Im z r 0, alors T- =
A , A+ A_ "'+""_

I im T(t + i ( ) exist dans (!) e t T -'T = T, T + T
E-')+O - a
- (fi' i) -1 (T * ex4) .

En combinont letheor~me avec le theoremesur le prolongement
,

analytique des distribution on trouve la .solution de PROBL~1R

dans une "forme_ f.ermee et. on demontre qu' elle-appartient·

a l' espace ~ avec a<. O.

M. ORTON: Boundary values of solutions to hypoelliptic

equations

Let P(x~D) denote a (properly supported) pseudo-diffential

operator of the form" ., .
4 f h f l ~ ., t(X l), 'Ir

P(x,D}[u] =(2JirJflk:~a .. (x',lC.. ,{Hl]I'l) +ao(lC.K.lr..u./l,f"Je. ' G\{ Ql) ...

fRYI·'4 xtR .
x· A ..

h . l' "/I},,-f tn ~ : (s',.S'_) E IR11.

1

X IR
W ere X = x) '<Pt ) E. 11\ K1 X ~)( .. J ~ )"n a.nd

( ,
U o .x <Je•.> :f: o· in a neighorhood of x.. : 0 • Then we prove

Theorem: If P{x,D) is as :above and is hypoelliptic then

every gistribution u~' ( lRn ) sa-tisfying P(x,D) [u] = 0 on

JR
n

- {xn = 01 has bound~ry .values in D' CIRn- 1 ) as xn-L 0

(xn f 0) for all i ts derivatives; thus the one-side :Limits
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1im D~ u(x' ,xn ) exist i~ the sense of convergence in
xn~ 0

(x
n

-t 0)

D~,( mn - 1) for all n-tuples a.

We prove this theorem using thefollowing

Lemma: There exiet pseudo-differential operators Q and BQ

(which we compute explicitly) euch that for every uED'( mn )

with u = 0 on 1Xn < ol end uEC OO
( {xn ") 01)

u = Qp[u] + Bo[U]

where

(i) Q[W] = 0 on Xn < 0 for all wEn' ( mn ) with w = 0 on xn < 0

(1i) Bo sstisfies (i) with Q replaced by Ba

(iii) Bo[ u](x' ,Xn )ECm- 1 ( JR,D' ( ffin-1» end

. 11m 'e)) i B [u](x'.x ) = 0 in D' ( IRn - 1). j = 0 ••••• m-1
I '0 "Ux,; 0 n

n WI-f ('ci)' .
If p[u] -=L. fi(X) (ß) 0 ()(~) then Qp[u](x',x ) end all

va n

"its d~rivative w.r.t. xn of order ~ m-1 heve"limits in

n' (IRn- 1
) aB xnJ O.

Th1s work generalizes reaults obtained by A. Mertineau for'

p =~ zeC. z = x + iy (using ana1ytic repreeentations of

distributions in D'( m» end by P. Kree for P elliptic (using

8 result by L. Hörmander on paremetrices for elliptic opera­

tors and the boundary operators defined by them). The work

of L. Bautet de Monvel on boundary value problems for pe.d.

0.'8 ahould also be mentioned in_this cannection.

H.-J. PETZSCHE:' Darstellung von Distributionen durch Rand­

werte holomorpher Funktionen
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Jede Ultradistribution vom Beurlingschen oder Roumieuschen

Typ auf dem ffiN läßt sich darstellen ais Randwert einer in

( ~\ (R)N holomorphen Funktion. Sei dazu IM 1 [N eine Folge
P pE 0

positiver Zahlen, die d~n Bedindungen (M1), (M2) und (M3)

von Komatsu genügt. Definiert man lokalkonvexe Räume HN((Mp »
im Beurlingschen bzw. HN([M ]) im Roumieuschen"Fall und eine. p

stetige Randwertabbildung TN: HN((Mp» -) D'( mN,(Mp » bzw.

HN([Mp])->D'( mN,[Mp»' so kann man zunächst mit dem Satz

von Mittag-L~ffler ·die.Surjektivität "von T1 beweisen und

mit Hilfe einer konkreten Funktionenraumdarstellung von

1 ' l' [ 1H «Mp ) bzw. H (M"p]) Kern(T ) = H( ~) berechnen. Durch

TensorJ)~oduktsätze, insbesodere den Schwartzschen Sa.tz vom

Kern für Ultradistributionen führt man dann das N-dimensiona-

-le ProbleD! ~urück auf ein eindimensional vektorwertigesund

zeigt mit Hilfe von. Isomorphien.der Räume der periodisc~en

ultradifferenzierbaren Funktionen zu gewissen Folgenräumen,

daß die E-wertige. Randwert~bbildung T~ surjekt"iv ist für ge­

eignete lokalkonvexe Räume E. Die Surjektivität von T~ für

beliebige (F)-Räu~e E, die man so erhalten hat, kann man

schließlich benutzen, um Kern(~~) zu bestimmen.

J. SCHMETS: Spaces cf vector-valued continuous functions

"Let X be a completely regular and Hausdorff space, and E

be a "locally convex topological 'vect.oJ;'space which sy~tem cf

·semi-norms we denote" by P. C(X;E) denotes then the space cf

th~ continuous functions on ~ witp values .in E. There are ma­

ny ways to endow C(X,E) with systems of semi-nor~s bY,use of

P end subsets of X, or better· of." the repletion 19-X of X. In
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fa c t f 0 r € v e ry pEP and <.p EC ( X, E), p (Cf ) i G ~ ontin U 0 U s on X

and therefore if E 18 abounding subset of J,9X, 11 <f11p,n =

xEBJ 18 a semi-norm on C(X;E). The problem

1s tben to know when such aspace i8 ultrabornological, bar-

relled, bornological or evaluable, end also to cheracteriz€

the respective ~ssociated spaces. Ta da this in some cases

(for instance when endowing C(X;E) with the so-called simple

or pointwise topology), we had had to introduce some rather e
"unnatural" topologies on C(X,E) making use cf a system of

semi-norms pt on E, fi~er than P.

C. SCHUETT: The projection constant of finite-dimensional

spaces whose unconditional basis constant i8 1

We deal with the projection constant ~(E) of a n-dimen­

sional normed space E end the isomorphie distance d(E,l~).

We give a summary of previous results including the estimation

due to Lindenstrau.ss and Pelczynski

d ( E , 1:) S Kg X(E) 2 A(E ) 2

where X(E) denotes the unconditienal basis constant ef the

spaee E. Moreover we could give the following result:

Theorem •. Let E be ffin with norm II.I~, 1J .11
00
~ It,.I~ ~ 11 • .I~,

and ,let the unit vectors be a basis whose unconditional basiR

constant is.1. Then

c111 (1, ••• ,1) 't' (min 11 y 112 ) ~ A(E) !: mint(n) 1/2, 11< 1, ••• ,1 lllEl
Iv IIE=1

where c 1 is the Khintchin constant for p = 1 (c 1 = (2)1/2).

A little bit more dist1nct 18 one cf the three corollaries

we presented:

Corollary. Let E be' IHn with the norm H.J.~, 11.1100 ,~ 11. ~.~ ~
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II.I~. The :unit vectors are a ba.sis whose unconditional basis

constant is 1. Then

c 1 11 (1 , • • • , 1 ) IIE ~ A(E ) ~ d ( E , 1:) ~ II( 1 , • • • , 1 ) 11 E

s. SWAMINATHAN: Normale Struktur in Eanachräumen

. 1) Es sei X ein Ban~chraum, K eine beschränkte, konvexe, ab­

geschlossene Teilmenge von X mit int K ~ ~.• Ist X* strikt

konvex, so besitzt K einen nicht-diametralen Punkt. Der Be­

weis' macht Gebrauch vom BegrifI des' Subdifferentials konvexer

Funktionen.

2) Der Modul der Konvexität s.uf z f; 0 eines Banachraumes X

ist die Zahl tz(l) = inf t1 - lI(x+y')/211 : IIxll ~ 1, 1Y1l~ 1, x-y=).z,

l'xI~E..! für EE[O,2] und der Koeffizient der Konvexität:auf

z 1= 0 ist die Zahl .Ez (X) = sup { l. E[ 0, 2.} : dz (E.) .= oJ.: Es

seien Xn , n = 1, ••• Eanachräume und IP(Xn ) für .1< p < 00. der

Banachraum aller Folgen x = (x ), x EX , mi t Z1°011 x 11 P undn n n n

IIxll= (Z:ll x Il P )1/
p

• Sind für jedes n ~nd jedes 0" zEXn ,

!Ez(Xn~ < 1, sa hat jede beschränkte, konvexe, abgeschlosse­

ne Teilmenge von IP(Xn ) norma.~e Strukt~r.

S. SZNAJDER: On same propertie's of convolution operators in

J~ snd~'
.. ,

.Le,t~1 ,be the space of distributions of" ~xp.onential growth

. a~d ~"~ the space of te.m:p~r"ed" dist:r:ibuti<;:>ns ~n IRn • Denote by

(9' .~' /'n' <.0' c.D'
I'; '" '"., c(R: 1.; 1) end Ge (J , ~ ) the spaces of convolution opera-

" ... t.ora in Jll.1 1 .and j'1 respectively.

I'l't' ",.,r -,....:')1
Theorem 1. Let.&= V'c (.1"\.1' ~1). Then the following condi tions

are. equivalent
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( a ) 3 N, r , C ') 0 sueh t ha t

sup 18(j + s) I ~ _-..,;;;.C__
~n, I s los r. (1 + I~ ) )N

. ''I-J''(b) Stf-J{1 =V'L1

(c) If UE (!)~ (~'1 ,~'1) end S-UE "1, then UE)l1·

Theorem 2. Let SE (9~ (~I, ~I). 'I'hen the following condi tions

are equivalent:

(al) For every integer k there exiets an integer m2 0 end

CODstante)L , M 2.. 0 such that
A. -}L

8UP IDaS( ~ + 8) 12 IJ I when !ERn , I f12M •
. lal~m,BEBn .
I8 k( 1+ lf1 )-~

(c') If UE <9;{~', ~') end S*UE1' , then Ue c.j> •

. m' I I
Conjecture. If SE ~c( ~ ,g' ) and the order cf zeros of i ts

Fourier transform S is bound·ed, then (a') and (c') are equi-

valent to

(b f ) S" j" = ~ '.

W.M. TULCZYJEW: Physical field theories a-nd partial differen­

tial equations

Let X be a vector bundle over a differential manifold M of di~

mension m. We introduce bundles P = Hom(X, "m-1 T*(M», F = Hom(X,

AmT*(M», Y = ~F end S = X$Y. Let a: r(X.) --?r(F) be a first or­

der end ß: r(X)~r(p) be s" second orderdiffer~ntial operator.

The eymbolr (E) d"enotes the 8pace of smooth sections cf a bundle

E. The operator y = (a, ß): r (X) -'>r(y) = r(p)EE>r{F) is called

formally selfadjoint if the abstract Green's formule

d{x-a{x r ) - x'.a(x)} - ~.ß(x') + x'·ß(x) = 0
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18 satisfied for all sections x,x'e"r(X). Here-. denotes

the natural composition cf eections of"X with the sections

cf P snd sections of Fand d ia.the exterior differential.

The dynamics of a physical field 1s usually descri~ed by the

graph"t1=\X$ye=r(S) =r(X) @r(y) : Y = r(x)} cf 8 for-

mallyeelfadjoint operator y. Assuming that this is the ca.se

we construet symplectic vector spaces associated w1th compact

domains in M and show that field dynamics i8 described by La-

grangian subspacee of the symplectic spaces. Expressing the

dynamics cf the field in terms of Lagrangian subspaces 1s

an 1mportant step in the· directicn cf understa.nding the qua.n­

tum thecry of the field.

Z. ZIELEZNY: Growth snd regularity of solutions of convo­

lution equations

I
Let Jtp be the epace of distributions in [Rn ngrowing" no

faster 'than eslxlP, for Bome a (depending on the distribution)

and p >1. Let r: be the space of C OO-fu~ctions such that

Inaf(x)ls clal+1adaeel~lP
I

where d l. 1 and e,e '> O. A convolution operator S in J~p is

d-hypoelliptic in:R
1

p ' if eJTery solution i.te:::R~ of the equation

S *u = f

is in r :. when. fE r:. We prove

I
Theorem. S 1s d-hypoelliptic inJ~p"if and only if its

A

~our1er transtorm S eatisfies the following conditions:

(dh1 ) For every m=1,2, ••• , there exists C ~ 0 such that

I
AS( S") I 2 e-1Im IE 1

1
/

d
m5 5, when JeRn and IJI 1. Cm
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(dh2 ) There exist constants p, r~ ') 0 such that

J. Harksen (Kiel)

V. Wrobel (Kiel)
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