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Die Tagung stand unter der Leitung von H. BEGEHR (Berlin) und E. MEISTER

(Darmstadt).

Von 27 Teilnehmern hielten 23 einen Vortrag. An der internationalen Zusam­
mensetzung waren erfreulicherweise diesmal viele Kollegen aus den Staaten des
Ostblocks beteiligt. Die eingeschränkte Teilnehmerzahl ermöglichte intensive
persönliche Kontakte auch außerhalb des Vortragsprogramms. Weniger eng
waren die fachlichen Berührungen mit der parallel tagenden Gruppe "Nuk­
leare FRECHET- Räume", jedoch wurde der Mittwoch zu einem gemeinsamen
Vortrags- upd Ausflugsprogramm gestaltet.

Im Mittelpunkt der Tagung standen elliptische Systeme, Pseudodifferential­
operatoren sowie singuläre Integralgleichungen. Neben abstrakten standen
angewandte Fragestellungen, neben linearen wurden insbesondere nichtlineare
Probleme untersucht, neben analytischen wurden auch numerische Methoden
angewandt. Es zeigte sich, daß neben den funktionentheoretischen, insbeson­
dere bei nichtlinearen Problemen, immer mehr funktionalanalytische Methoden
notwendig werden. Dieser Aspekt soll in der wiederum nach etwa vier Jahren
zu veranstaltenden Folgetagung stärker berücksichtigt werden.
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Vortragsauszüge

A.V. BITSADZE

Function-theoretic methods for singular integral equations

The basic content of the lecture is an assertion about inversion formulas:

1) for systems of integral eq~ations

4>2(:1:) = - 2~ j cth ;q (t - :I:)4>I(t) dt + ;q j th;q (t - :I:)'I'I(t) dt ,
-00 -00

00 00

'1'2(:1:) - 2
1
,.. Jth~ (t - :I:)4>I(t) dt + 2

1
qJcth~ (t - :I:)'I'I(t) dt ,

-00 -00

and

2~ . 2..-;;J«tJ - tJO)4>I(tJ) dtJ + ;;J(3(tJ - tJO)'I'1 (tJ) dtJ +
o 0

2.

«1I")J~ t9[iPl (t9) - <PI (t9)] dt9 ,

o

2.. 2.-

- !J<3(t9 - t90)iPl(!?) d!? + .!.J«t9 - t90)<P1 (19) d19 +
11" 11".

o 0
2...(~:)JtJ[4>I(tJ) - <PI (tJ») dtJ ,
o

where <and <3 are WEIERSTRASS zeta-functions,
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2. far equation with NEUMANN kernel N(xo t y)

f(xo} - -'!"-J!ey) dsy
wn

5

= JN(zo. y)<p(y) ds~
s

•

•

on the ball I % I ~ 1 of EUCLIDean space E n t n ~ 3 t and for equation

B." BOJARSKI

N~tur~ differential operators on RIEMANN ~~rfaces

On a RJEMANN surface M with ~ given projective structure let"\ ,be the "square
root" of the eanonical line bundle Z J .,\n ~ Z J and 'X th~ conjugate line bun-
dIe. Let {II,II be "the tensor linebundles t P.1I = .,\l-p (8) ~1-" . Then "the loeal

. gll,tit/vformula LIIIIII = z z in anr loeal projeetive coor~inat~ z lead~ ~o a gloh-

ally defined differential operator L p •1I on the sections of tP11I with values in
t- II, -11 • The operators LpllI are invariants of the projeetive Qr MÖBIUS struc­
ture on M . By uniformisation ~hey are me~ningfullon any RIEMANN surfaee.
The operators L p •1I define the sheaf homomorphism of loeal sections of t,...11

with values in e- III -11 and lead to agiobai theory of elliptic operators on com­
pact surfaces and to a corresponding cohomology theory in tbe general case.
Tbe c~ {P,O = .,\1-,. restricted to locallyholo~orphicsectionsof Al-li is
related to EICHLER eobomology. In general they lead to a DOLBEAULT type
modification of EJCHLER cohomology. The operators L,...II are also viewed as
intertwining operators for tbe repreSentations Tp •1I and T_ p ._ 11 of tbe MÖBIUS

group M 2 of fractional transform~tions "~(z)· ~:t~ , ad - bc = 1 .

TpllIl = f(~.ct»e~-le~-l , elf' == cz + d : L p.,,(Tp•ll f) = T_ p,_II(Lp,,,!) .
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Analogous constructions are discussed for the n-dimensional orientation pre­
sen'ing MÖBIUS group Mn with powers of EUCLIDean or relativistic DIRAC
operators DP , acting on .CLIFFORD algebra valued functions as intertwining
operators for corresponding representations TIJ and T_ IJ of the MÖBIUS group
or LORENTZ groups.

L.R. BRAGG

The ascent method for a class of abstract differential equations

Relatively recent studies on the solution structure of the CAUCHY p~oblem

for the abstract wave and EPD equations show that one possible approach to
the ascent method is to form real convolutions of solution operators of lower
dimensional problems to obtain the solution operator for the higher dimensional
one. In this paper, we examine this approach for the abstract DIRICHLET
problem that involves tbe LAPLACE and GASPT equations. This leads to a
procedure for construction the GREEN'S function for tbe higher dimensional
DIRICHLET problem from the GREEN'S function for tbe lower dimensional ones
by means of complex convolutions. Tbe resulting formula mayaiso be viewed as
a "factorization" of tbe h'igher dimensional GREEN'S function. Some formulas
involving hypergeometrie functions of operators tbat are pertinent to tbe ascent
method are also developed.

4
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R. CARROLL

On the determinant theme for tau functions, dressing,
GRASsMANNians, vertex operators, and inverse scattering

One cOßsiders first the tau functioßs and dressing kerneIs for KdV hierar"chies
obtained via determinant methods for example and gives criteria for the result­
ing situation to be "spectral" in the sense of arising from a "nice" potential
via classical inverse scattering. A number of apparently new relations involv­
'ing tau functions, dressing kerneis, and spectral data are derived and some
new features of the vertex operator equation are established. Then the con­
ceptual equivalence of completen~ for half plane analytic wave functions and
the HIROTA bilinear identity is indicated for KP and KdV. Finally the GRASS-

.MANNian viewpoint of scattering for KdV is related to vertex operator action for
determinant constructions and a geometrical formulation of BAKER-AKHIEZER
functions is obtained in this context, leading to the HIROTA formula.

R. DELANGHE

CLIFFORD analysis and the RADON transform in weighted L 2 -spaces

Th~ ~im of this talk is to characterize the RADON transform on weighted L 2
-spaces using CLIFFORD analysis.
Using the DIRAC operator in EUCLIDean space, generalized GEGENBAUER poly­
nomials may be defined in the unit ball of JRf1l. They are the cornerstone in COD-.

structing an orthonormal basis for tbe weighted L2-space L2(B(1) ; l-r2 )-Q) .
This space, in its turn, provides an interesting example of a weighted L2 -space
on which the c1assical RADON transform may act.
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R. DUDUCHAVA

BESSEL potential operators for LIPSCHITZ domains

BESSEL potential operators Bn(r E IR) for a plain LIPSCHITZ domain n c IR2
are constructed, arranging the isonlorphisms Bn: X' (0) -. x.,-r (0) between
BESSEL potential X'(O) = H;(O) and BESOV X'(O) = B;,9(0) -spaces
(1 < p < 00 , 1 ::; q ~ 00 , S E IR).
Pseudodifferential operators A(x, D) : x'(n) -+ x,-r(o) (PdO's) with the
sYlnbols a( x t {) discontinuous in { are defined and for a compact LIPSCHITZ

domain n c IR2 their investigation is equivalently reduced to the investigation
of singular integral operators (510's) Az : Lp(Ll) -+ (L p(L1) for all fixed
x E IT and the quarter plane 2:1 = IR+ XIR+ . Class of PdO's, defined
here generalize the dass of classical PdO's and in their ease Az represent tbe
CALDERON - ZYGMUND 510's.

A. DZHURAEV

Ke~nel matrices and degenerating elliptic problems

To solve the CAUCHY problem for tbe inhomogeneous CAUCHY - RIEMANN

equation the condition of the orthogonality for the right hand side arises and
the problem to describe the subspaee of the right hand side.
Analogous problems are considered for higher order elliptic systems.
It is weil known that there are differential equations without solutions, for
example the HANS LEWY equation. In this talk we consider also the problem
to describe the subspace 'for tbe right band side of the inhomogeneous equation
to have a unique solution in a HILBERT space.
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J. EDENHOFER

Theorie des freien Grundwasserspiegels

In einem homogenen Boden über einer wasserundurchlässigen Schicht (X - Y
Ebene) befinde sich ein Grundwassersee der Tiefe 10 . Seine Oberfläche werde
mit der Flächendichte N = N(x, t) bewässert. Zu bestimmen ist die Gleichung
z = /0 + /(x, t) der freien Oberfläche.
Das Problem wird mittels konformer Abbildung auf die Lösung einer nicht­
linearen singulären Integralgleichung reduziert. Es lassen sich explizit Funk­
tionenpaare (I, N) angeben, die durch Parameteranpassung praktisch verwen­
det werden können.

J. ELSCHNER

Boundary integral equations for LAPLACE's equation
in polyhedral domains

We consider the equation (A - K)u == 1 (*) , where K is tbe double layer (har­
monic) potential operator on tbe boundary of a bounded polybedron in /R3 and
..\, I AI;::: 1 , a complex constant. Using the theory of elliptic boundary prob­
lems in non-smooth domains, V.G. MAZ'YA [Equadiff 6 Proceed., Brno 1985]
obtained solvability results for tbe boundary integral equations of 3D -elasticity
in weighted HÖLDER spaces. Our aim is to study tbe mapping properties of
A - K in certain weighted SOBOLEV spaces, applying MELLIN transformation
techniques directly to Eq. (.) . After localising near each corner to an infinite
polyhedral cone, say r } we regard K as an operator-valued MELLIN convolu·
tion operator on rand investigate tbe symbol of this operator as an analytic
operator function. Another ingredient of our analysis ~s the apriori estimate
1(1 ± K)Vu.'ii dr ~ eil u 11 2 ,where V is tbe single layer potential on rand
r

7
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1I . 11 denot.es the norm in t.he SOBOLEV space H-1/2(r) . Aversion of t~is

est inlate can be used t.o obtain anot.her proof of VERCHOTA 's theorem on the
invert.ibilit.y of the operators V and 1 - K on the boundary of a LIPSCHITZ

domain.

R.P. GILBERT

•Anisotropie HELE - SHAW Flows

Function theoretic methods are used to salve the problem of viscous flow
through a two-dimensional porous material.

E. LANCKAU

BERGMAN·Operatoren für dreidimensionale Probleme und
nichtlineare Gleichungen

Die komplexen Integraloperatoren von S. BERGMAN und LN. VEKUA sind
komplexe Kurvenintegrale, die holomorphe Funktionen in Lösungen elliptischer
Differentialgleichungen in der Ebene transformieren.
Es wird ein analoger Integraloperator für die Konstruktion der Lösungen
von partiellen Differentialgleichungen im dreidimensionalen Raum angegeben.
Damit kann die Transformation holomorpher Funktionen von zwei Veränder-
lichen in Lösungen elliptischer, hyperbolischer, parabolischer und anderer Glei- •
chungen (wie gemischten oder zusammengesetzten Typs) mit einheitlichen
Methoden erfolgen.

8
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Es wird weiter über einen Versuch berichtet, die BERGMANSche Operatoren­
methode auf die Konstruktion von Lösungen nichtlinearer elliptischer Differen­
tialgleichungen in der Ebene auszudehnen.

LE HUNG - SON

Some properties of solutions oe overdetermined systems
in several complex variables

In this talk we consider the overdetermined system

8woz. = Aj(z)<p(w) ,
J

j = 1, .. . ,n,

•

in a:n
I w.here Aj(z) E Coo and <p(w) is a holomorphic function of w .

The following problems are studied;

1. Tbe conditions for the existence of non trival solutions of tbis system.

2. Tbe generalized CAUCHY integral formula.

3. The extension theorems.

4. The generations of maximum rnodulus theorem, of MITTAG - LEFFLER

and WEIERSTRASS theorems for solutions of this system.

9
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V.G. MAZ'YA

MaximUDl principles for elliptic and parabolic systems

The MIRANDA - AGMON maximum modulus principle holds for linear strongly
elliptic arbitrary order operators in any plane polygon and three dimensional
polyhedron. This property fails for higher dimensions. Necessary and sufficient
cODdition for the validity of the MIRANDA - AGMON maximum modulus princi­
pIe for equations in a multidimensional CODe is obtained (MAZ'YA, ROßMANN).

We formulate also criteria for the validity of tbe classical relative maximum
modulus principle for the second order linear strongly elliptic systems as weIl •
as criteria for the validity of the classical global maximum modules principle for
the second order parabolic systems with time-independent coefficients (KRESIN,

MAZ'YA).

L.G. MIKHAILOV

Function-theoretic method far some quasi-linear overdetermined
and singular partial differential equations (P.D.E.)

I. Generalized CAUCHY- RIEMANN system in many variables. 'A more
general system PjW = aj(x), tu + ßj(z) . W + "'(j(x) , j 1, ... , n ,

Piw == Ea:<x) (8wI8xl), x (xl, ... ,x2n ) , xl are real
1:=1

and aj I ßj, 'Yj, aj are complex. Quasi-linear system 8;w = p[z, (; w] ,
Ö(W = q[z, (; w] , PI q E C 2 , analytic in wand P(+ qpw = qz+ pqw .

11. A singular system of ordinary differential equations: Y*, = F[~; y] ,
o ~ x ~ 1 ,Y == [Yll'" ,Yn] , F[z; y] == {fdx; Yb ... , YnJ, ... ,
In [x; Yh ... I Yn]} . A singular linear and quasi-linear total-differential •
systems and quasi-linear singular generalized C-R system.

10
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E. OBOLASCHVILI

Nonlocal boundary value problems ror some partial
differential equations

There are posed some nonlocal boundary value problems for the equations
which have important applications in the theory of elasticity. For example ODe
of such problems is:
find in the half-plane y > 0 (z =z+iy) a biharmonic function U(x, y) vanishing

at infinity for which there are given: iJft =g(z) , for y =0 , z E IR (real axis)

and one of the conditions:

a) U(z,O) = I(x) , x<O;

U(x,O) = .U(z, h) + I(z) , x> 0 ;

b) U(z,O) = U(x, h1) + I(z) ,

U(z,O) = U(z, h) + I(z) ,

x< 0;

z > 0,

•

where h :f:. h 1 are positive constants.
\Vhen there are given tbe conditions ooly of the type a) or b) for botb U and

iJft the consideration is more complicated.

Using WIENER - HOPF equations and convolut,ion type of dual integral equa­
tions many of the considered problems are explicitly solved.

1 1
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F. PENZEL

Reduction of the factorization of DANIELE - KHRAPKOV matrices to
scalar problems on hyperelliptic surfaces

(Joint work with E. MEISTER)

The problem to find an algorithm to factorize matrices GK of DANIELE ­
I(HRAPKOV type explicitely is stated. Here GK is given by

where al, 02 are piecewise HOELDER-continuous functions on the unit cirele,
K is a polynomial matrix with vanishing trace. A survey of papers dealing
with this problem is given. The reduction to scalar RIEMANN boundary value
problems on aRIEMANN hyperelliptic suface is demonstrated. An explicit
solution of these problems is the dass of functions having cuts and finitely
many poles is worked out by use of a formula constructed by ZVEROVIC (1971)
and RODIN (1988).

s. PRÖßnORF

A quadrature method for singular integral eqautions
on closed curves

•

We consider a simple quadrature method for the numerical solution of singu­
lar integral equations with CAUCHY kerneis which is based on the use of the
rectangle rule with step-length Iln (n = 1,2, ...) for approximating the inte­
grals. It turns out that, in the case of the unit cirele, our method is simply the
trigonometrie eolloeation method, eombined with numerieal quadrature for the e
compact term. We prove this method to be stable in L2 provided the operator
A of the equation is invertible. Moreover, we give a complete errer analysis in

12
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the seale of SOBOLEV spaees H' . The ease of a non-invertible operator A is
also considered. The talk is based on a joint paper with I. SLOAN.

N. RAnZABOV

Linear hyperbolic equations with super-singular point

In a reetangle R = {O < Z < Q, 0 < y< p} we eon~ider the equations

_ 2" 8
2
u "( ( )8u b( ){}U _ ILu = r 8z8y + r ya~, y !Ji + ~ x, y {JiJ + cu ~ , (1)

where -r. = const., G, b, c are given funetions in R. Dependent upon 0 < -r <
2 , -r = 2 or "'( > 2 we obtain an integral representation for the solutions of
equation (1) by two arbitrary funetions of a single variable. In two eases, when
the coefficients are connected in a certain form, we obtain obvious formulas
for the solutions of the ~quation~. 'It is pr~:)Ved that sol\ltions are limited at
the origin. In the case when i = 2 this solution has a singularity of power
type and in ease when "'( > 2 it has a singularity of exponent type. These
integral representatioQs are applied f9r formulation of a DARBOU boundary
valued problem and for its solutioDS similar results are obta.ined for system
(1), where, a, b, c are quadratic matriees, I is a certain v~ctor-function, u an
unknown vector-fuDetion.

13
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I(.H. SCHÜFFLER"

Zusanlnlenhänge zwischen Minimalftächen und Funktionentheorie

Es werden Zusammenhänge: Minimalflächen +----+ Funktionentheorie gegeben:
Solche Zusammenhänge gibt es auf mehreren Ebenen:

1. Wie kann man in der Minimalflächentheorie die Variation des konformen
Typs installieren - und zwar im Rahmen einer globalanalytischen Be­
handlung des PLATEAUschen Problems.

2. Die FREDHoLMtheorie des RIEMANN - HILBERT Operators findet äqui- •
valente Anwendung in der Minimalflächentheorie.

3. Geeignete LAURENT-Entwicklung gestattet eine äußerst kurze Behand­
lung des RIEMANN - HILBERTschen Problems.

4. Harmonische Funktionen (bzw. Minimalflächen) auf MÖBlusbändern
lassen sich mit Hilfe geeigneter holomorpher Funktionen auf Halbkreis­
ringen (unter Verwendung involutorischer Strukturen z --+ -1/z) be­
schreiben.

TRAN Duc VAN

The method of pseudodifferential operators with real analytic
symbols in partial differential equations

The author presents a method for investigating partial differential equations
and multidimensional integral equations of tbe first kind based on tbe technique
of tbe algebra of pseudodifferential operators with analytic symbols which acts
invariantly and continiously in the spaces WaOO(lRN ) .

14

                                   
                                                                                                       ©



u(to) ;:: Uo

where 0< 6.1: < 1 , L.6~ < +00 .
-~

b) Tbe weight (a{~llt-=~l ~ J) of a norm clln l>e .repl;l!:ed by

W. TUTSCHKE

Weighted DOrmS ip tbe abst~ac* CAUCHY - J{QVALEVS~AY~ theory

The lectur~ deals with three rn9d.ifications of NI~EN~~~G'Sand NIS~IDA's proof
of the noplinear abstract C~u~~y - J(ov~!-~VSKAYA theorem ~~ying that the
initiql v~lue problem -

du
'~t ~ F(t, u) ,

is solvable by the meth9d of successive approximations provided the right-hand
side F(t, u) rpaps ~ giveJ;l sctile B, , 0 < S < So , of BANACH spaces into itself
and satisfies suit~ble assPJnptiOl1~such ()S

c
11 F(t , v) - F(t, u) 11.' ~ S _ s' 11 v - u 11,

where 0 < s' < s· < So ~_nd C does "ot Qep~!1<1 on $, s', u, v (cf. L. NIRENBERG'S

and T. NISHlDA'S papers in JO!lrn. Diff. Geom. 6, 561-576, 1~72, and 12,629­
633, 1977, resp. and L. Nn~.ENBERG'$baole "Topics 0.1) Nonlinear Functional
A.nalysis", New YOJ](, 1974).
Tb~e modi6cations ~re

a) The iIlfinite prpquct l] (1 ~ (Ai 1u
02 ) occuring in the NIRENBERG ­

NISHIPA tbC9ry c.ap J)~replaced -by a more e;ener~l one, n(l - 6.1:) ,
.I:

p>() .

c) An intermediate -point pE:!tween two scale parameters SI ~d 62 , SI < S2 ,

~~tlbe ~h90~_n~bitl3:J'ily) .i.~..~ SI +..\(~2~'1)·wit_h 0 < _..\ < 1 , wheJ'e'as
;\ ~ in the 9rir;ioCil PfooE. -

15
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The convergence interval turns out to be t -times as large as in the NIRENBERG

- NISHIDA case (p = 1 , A = ~). For details see

the paper "\Veighted n"orms in abstract scales of BANACH spaces" submitted
for publication to the series" Pitman 's Research Notes" (concerning the mod­
ification a) see the paper "On an abstract CAUCHY - KOWALEWSKI theorem
- a variant of L. NIRENBERG 's and T. NISHIDA 's proor' in Zeitschr. Anal.
Anwend. 5, 185-192, 1986, and tbe booklet "Solution of initial value problems
in classes of generalized analytic functions" publisbed by Teubner, Leipzig and
Springer, Berlin etc., 1989).

L. VON WOLFERSDORF

Zur Behandlung einiger nichtlokaler Diffusionsgleichungen
mit funktionentheoretischen Methoden

Von MIMURA und SATSUMA wurde eine Klasse nichtlokaler Diffusionsgleich­
ungen mit singulären Integralen zur Beschreibung von Aggregationseffekten in
der Populationsdynamik eingeführt. Diese werden mit Mitteln der komplexen
Analysis einerseits auf HAMMERsTEINsche Integralgleichungen und andererseits
auf komplexe BURGERs-Gleichungen zurückgeführt. Damit wird die Existenz
der Lösung des CAUCHY-Problems für hinreichend kleine Zeiten nachgewiesen
und das blow-up-Verhalten der Lösung studiert.
Die Methode der Zurückführung auf eine HAMMERSTEINsche Integralgleichung
wird außerdem auf die zähe Modell-Wirbelgleichung angewendet, welche eine
Erweiterung der Modell-Wirbelgleichung von CONSTANTIN, LAX und MAJDA
darstellt.

16
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Xu ZHENYUAN

Fundamental solutions ror operators which are polynonlials
. in the DJRAC operator

Considering the CLIFFORD algebra fErn associated with tbe real orthogonal

space IRO,rn , differential operators of the form P(D) = t Cj Vi , Cj E (C , n E
j=O

IN , are the only ones to be invariant under the Spingroup Spin(m) , where D is

the DIRAC operator D == f: ej~ . Obviously P(D) may be rewritten in the
j=1 UXj

N
form P( D) ==c n (D - Aj )k; , C aod )..j E (C , /cj EIN, )..j being mutually

. . j=1

different. Firstly distinguishing between the cases Im ).. > 0 ~ Im .A < "0
and Im ).. == 0 , the explicit formulae for the fundamental solutions of D - )..
are obtained. Secondly a fundamental solution for the operator (D - )..)" is
given by ·recurrence formulae. Finally a method is presented for constructing a

fundamental solution in the general case P(D) n(D _ J..j)k;
• j=1

Berichterstatter: F. Penzel
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