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Tag u n 9 s b.e r ich t 5/1976

," '~ichtlineare Funktionalanalysis und inre Anwendungen

18.1. bis 24. 1. 197'G-~

lHe Tagung stand unter der Leitung von H: Amann (Bochum), N. Bazley (Köln)
und K.- Kirchgässner (Stutt~art). Sie wurde von 45 Teiln~hrnern besucht, vo~ 'd~­

"nen ~5 Vorträge hielten.

Die nichtlineare Funktionalanalysis ist ein junges Teilgebiet der Mathem3-
tik, w~l ches si ch in 'sei ner Entwi ckl ung wei tgehend an konkreten Pr~bl~~s te1'1 un­
'gen der Anwendungen orientiert. So besteht ein besonders enger Zusammenhan~

zwischen der' Theorie der nichtlinearen gewöhn;ichen und' partiel1~n D~_ffe.~~~Jial-

"gleichungen' u~d der.nichtiinearen Funktionalanalysis, wobei besonders hervo~zu­

heben ist, daß der erste Themenkreis in' vielen Fällen direkt mit den übr~gen

Nätuniissenschaften, insbesondere mit der Physik in'Verbindung steht.

Diese Tatsache. spiegelt sich auch in den Themenstellungen der geh~lt~~en.Vor­

träge wider. So wurden Methoden der nichtlinearen Funktionalanalysis (wie.'i.B.
Variati-onsmethoden, die Theorie, der roonotonen Operatoren, die Abbildungsgrad­
theo~ie, tiefliegende Sätze·über implizite Funktionen us~.) herangezoge~, um
Probleme zu behandeln, die aus so verschiedenen Gebieten stamme~, wi~ z.B: de~

Kernphyslk, der Strämungsmechanik, der Himmelsmechanik, der statistischen M7-
·,chanik ~sw .• Da~eben waren einige Vorträge, den Grundlagen der Theorie der.mono­

tonen Operatoren und d~r abstrakten Fixpunkttheorie gewidmet. Eine Reihe von
Vortr~gen gruppierte sich um das Problem der Hopf-Bifurkation, und bei anderen

.yorträgen standen Fragen der Lösbarkeit nichtlinearer par~ieller Differential­
gleichungen im Vordergrund.

Das Vortragsprogramrn wurde ergänzt durch anregende Diskussionen und persön-.
liehe Gespräche. Zum harmonischen Verlauf der Tagung hat nicht zuletzt das Ma­
thematische Forschungsinstitut mit seiner angenehmen Atmosphäre und der vor­
bildlichen Organisation ~ntscheidend beigetragen.
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Vortragsauszüge

.". Wi thout hesi tati on or queri es

. I expand~d ~gai n fn. a seri es.
My great revelation
Was Hopf bifurcation
In totally linear theories. (N. Bazley, Köln)

~ardos, c.: Hölder estimates a'nd time regularity for the Euler equation

Lagrangian coordinates and a prior; estimates in Hölder" space are used to prove
that during a finite time T· (depending on the curl of the initial data) the
Euler equation h"as a unique. solution. Furthemore up to this time T" there "is no
10ss of regularity. It i's shown that T'" depends only on the ·Co,a nenn of the
curl of the initiäl data. This 'shoul d be rel ated. to the physical intuition (the

.regularity should depend only on local quantiti~s) arid to the classical result
for the one dimensional Burgers equation. Finally Hölder estimates allow to
consid~r the case of a fluid in an infinite domain with infinite total energy.
This co~responds to the case of the homogen~cus turbulence where the fluid has
a finite energy by.volume unit but"a total infi~ite energy.

Böhme, R.: Ein Variat;onsprobl~m mit vielen Lösungen

. Wir betrachten das klassische Variationsprobl~m für Flächen, deren Mittlere
Krümmung verschwindet, wobei der Rand der Fläche vorgeschrieben ist, im euklidi­
schen lR 3. Wi r geben Bedi.ngungen an, wann solc~E Flächen "s tabil gegen Stc~ung

der Randkurve u sind, und benutzen diese, um Rand~urven zu finden, die beliebig
(endlich}.viele solcher Flächen beranden.

Base, D.K.: Solitary Waves In Same Nonlinear Dispersive Systems

Ne show that for certain nonlinear parabolic equations model1ing 1Q"9 waves in
dispersive media, solitary wave solutions exist..
Essentially the problem is to show that a Hamrnerste;~ integral equation defined
over an unbounded domain~ has a third solution. 'The method.used shows that periodic
waves exist and as the perio~ tends to infinity they converge, ·uniformly on
ca~pact subsets, to a sol~tary wave solution.

(This work was d~ne in conjunction with J.L.Bona arid T.B.Benjamin)
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Bre~is, H.: Thomas-Fermi equation and generalizations

In a joint work with Ph. Benilan we consider the fol1owing proble~:

Min E(p)
p E K

where E(p) f N'[ J(p (x» + V(x)p (x) ] dx + !j 1 N-2 p(x)p (y)dxdy
~ ix-Yl

(N ~ 3) , j IR + - IR i s convex, j (0) = j I (0) = 0 and V i s gi ve n,

K = {p E LI ~ p ~ 0 , fp = M}

Undersome assumptions on

M > No

M=S Mo :
M< Mo :

v , we prove that there exists Mo > 0 s.t. for
N~ solution exists
3 a unique solution
the sol uti on p has cornpact support.

rhis extends a work by Lieb and Siman.

Chafee, N.: Hopf Bifurcation and Arbitrary Perturbations of a Differential Equation

We consid.er an "unperturbed" differential equa'tion x(t) = Fo(x(t) where
x( t) E Rn , n >- 1 . l~e ass urne tha t F0 ( 0) :: 0 and tha t the JaC0 bi a~ ma t ri x
F~{o} has two simple eigenvalues !i . He a.1sc assume that any other eigenvalue
1 of F~(o1 is not an integer multiple of i . Th~ object o~ our investigation
i.s to classify all functions F near Fo with respect to \'!hether ot' not the
corresponding "perturbed U equation x(t) = F(x(t») has a periodic orbit y nezr
the origin with period T close to 2n.

Coffman, C.V.: The non-hornogeneous classical elastica

The r.on-homogeneous classi~a1 elastica
(p{s)~')' + A sin $ =0, ~'(o) = $'(L) = 0 ,

as we11 as a generalized version thereof 1S considered. A new variational princip­
le, analogous to the Courant-~Jey1 minimax principle, is f~rmulated. Stabil~ty of
solutions i5 ana1yzed in detail. Finally it iS'shown that, in ccnt~ast to the case
of the homogeneous e1as ti.ca (p (s) = cons tant) secondary bi furcati on of. higher
buckled states can occur and locally stable hipher buckled states can exist.
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.Dancer. E.N.: Bifurcation from infinity

We discuss a number cf re~ults'{and oniy outline their proofs). We improve the
results of Rabi.nm.,itz and Toland on bifur!=ation from infinity in a number of
cases. We illustrate same of th~ improved r~sults by applying them to boundary
.value problems fo~ ordinary differenti"al equations. ~/e also discuss the structure

.of the IIlarge li sölutions. Our results on this p~oblem improve those of Toland
and t~e author. Some of them are used to improve SOMe resul ts of Arnonn on bifur'-

. .

cation from infinity for strictly convex non-linear elliptic partial differential

e-"" eq_u_a_t_iO_"_S_•.-~-----------.--------

Deimling t K.: Ordi'nary Differential Equations in Banach Spaces

We are concerned ~ith existence of C1-solutions for Cauchyi s problem
x~ = f(t,x) , x(o) :; Xo E 0 C X ,

where' X ;s a B-space with dirn X = co and f : f o,a] x.·D -+ X • ~!e give a non1 inear
version of Ovcyannikov's theorem in case Xo 'is an inner point of D. This is
followed by some remarks on existence in cases wher~ the interior of D may be empty.

. .

Fenske, C.C.: Fixed points of zero index in aSymptotic fixed point theory

This is a report ~n joint work done with H.-O.Peitgen. If X· is a topological space
~ f : X -+ X a map, then A C X ; s an attractor fc~ f , i f {f"x I n E Ii) n A * ~ for-

all x EX. f is of compact attraction, if f is local1y compact and has a c~mpactl

, attractor~ A-compact attractor A is.stable, if A has arbitr.arily small neighbour­
:hoods U such that fCU) is a compact subset of U. In the following let X be ametrie
ANR and f : X-+ X a map of compact attraction. If U is open in X and fx * x for all!

~ x e 3U. choose an invariant open Y C X • su,h that Yabsorbs compact sets in X
.. and f(V) is a compact subset of V. Define ind(X,f,U) := ind(V,f,Y n U). ind has all

the properties of a fixed point index. If F is open and closed in Fix(f) and
f(X'F) C X'F and -if fIX\F is of compact attraction, then ind(X,f,W) = A(f) -
A(fIX\ F) for any .neighbourhood Wof F with ~ (.\ (Fix(f), F) = r/J • (A is the
generalized Lefschetz number.) Under the same hypotheses'choose a stable compact
attractor A for fl X, F . If there isa nei ghbourhood U of F such that U n A = ~

and H.-:{X,X\ U) = 0 , then ind(X,f,W) = 0 • Hence A(f) * 0 implies the existence of
a fixed point outside F. This immediately gives results on the existence of non­
repulsive and non-eject;ve fixed points. In addition one shows that the index of an
ejective stationary point x of a semi-flow (~t)t ~ 0 on X is given by the differenc
of the Euler characteristics of X and X\~.) , if each 'tis of compact attraction
for t > 0 •
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FU::lk, s.: ~Problems in the Solvability of Nonlinear Problems

Let A be a second order, formally self-adjoint uniformly eiliptic differ'ent~al

operator and let 9 : IR -+:IR be a continuous function. Consider nonl;near boundary

value pr~blems (BVP) of the form

(1) Au + g{u) = h in n , u ~ 0 on . an ,
where n ~ lR N ; ~ ~ bounded domain w; th smooth baunda ry. We are inte t"es ted in the

solvability of equation (1) in H~(n) for a given h ~ L,(n) . Suppose that the limits. . o· -
lJ := 1im 9(E;)/~ and ,,:= 11m . g(~)/~ ex1st in IR U{±c:o} • Then one can

( ~ = ~ + -~

dis~inguish ttie following cases: (I) 11 = v E lR (ll vanishing" nonlinearity), (lI).

\l *" (ljUmpillg" Ilonlinearity) ilnd ,,= \: = .. ("strong" nonlinearity). In each of e
these cas~s there Clre many ope"n problems, nine of which are formLJ1~ted iPJ this.

paper. In the cases (I} and (11) the problems cancern mainly the situation where

zero is an eigenvalue of A, usually not the first one.

(thi s paper was read by H. Amann (Bochum»

Gerhardt, C.: Variationsungleichungen mit einer Gradientenschranke ais Neber.bedingur.~·

Wir untersuchten Regularitätsfragen und die Existenz eines Lagrangeschen MultiplikJ­

. tors für Lösungen vor. Variationsungleichungen der Art

u E K : <Au - lJ , V - u> ~ o· V V E K ,

K = {v E H1,oo(P') : IDvl sI , vlr = ck ' k = 0 ,-:N}
k

n ist eirebeschränkte, offene, mehrfach zusammenhängende Teilmenge des lR n , deren

Rand sich al!S den Komponenten ro, ... ~rN zusammensetzt. A ist ein quasilinearel', ellir­

tischer Differentialoperator, A = -Ol·(o.i(P» ,und 1l,Co, ..• ,cN vorgegebene Kon­

stanten. Solche Variationsungleichungen' ergeben sich bei der elastisch-Plastischel~

Torsion eines zylindrischeri Stabes. I
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Gos~ezt J.-P.: Extension to the Bidual of a -Maximal Monotone Operator

X"
Let X be areal Banach space with dual Y.. and let T: X -+ 2 be a -=
maximal monotone operator. Looking at T as an operator from Xc. to 2Y. t

we can;W ·by Zorn 1 5 1emrna t extend i t i nta a max i~1 mnotone ~pera tor from X· ~

to 2X . We study here the question whether this extension is unique.

This is so in a number of cases, for instance when T is the subdifferential
af a convex function, or the monotone operator-assoc;ated with a saddle function,
ar.more generally, when T is of dense type (i.e. the closure of T in X·~ x X~

for some suitab1e topology is maximal monotone). We give an example of a maximal
monotone operator:which is not.of dense type but which has a unique ~aximal·

monotone extension to the bidu~l. We also construct a maximal monotone operator
which admits several (actual1y infinitp.ly many) maximal monotone extensions to
the bidual.

looss, G.: Conjectures on the Dynaw~ Problem for the Geoma~netic Field

The idea is to show that the existence pf thegeomagnetic field results fram the
bifurcation of a steady convective flow between two uniformly rotating concentric
spheres (at the interior of the earth). The chosen model is a flow between two
horizontal plates, heated from below, these plates rotating uniformly. The

equations are the Navier-Stokes ones with the Boussinesq appro~imation and the
Maxwell equations with us~al assumptions. If we linearize the problem around the
steady convecti ve fi rs t bi furca ted fl QW, i t is Sho,:/n in [ 1 ] tha t 0 isa1ways an
eigenva1ue of the linear operator and that a double eigenvalue near 0 splits
into two simple non real conjugated eigenvalues when the Rayleigh number increases.
Our conjecture is that these eigenvalues cross the imaginary axis before ether
eigenvalues. This leads to same bifurcated· periodic solutions. The stable ones
can then be observed and explain the periodicity (2 x 105 years) now admitted for
this self-osci1lating magnetic field. This work gives a new view point on the
works of s. Childress arid F. Busse (for instance).
(lJ G. Durand These de 30 cycle. Orsay (lQ75)

I,
I

j
II i

I
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Kielhöfer, H.: Verzweigung pei"'iodi~cher Lösungen

Im Jahre 1942 bewi es E. Hopf für 'ei n S~stem gewöhn1 i cher Oi fferenti al gl ei chungen .
der Form

(I) ~ + Au + >..B1u + >..2 s2u = F(u) +" AF1(u) + ..".

folgenden Satz: Ist iUO,110 > 0 , (algebraisch) einfacher Eigenwert von A und gilt
fUr· die Eigenwerte ll"(A) von A + B(>..) (B(>..) = >..B I +. ~2B2 + ••• } die Bedingung
Re~I"(>..) * 0 , so ist >..::: 0 Verzweigungspunkt periodischer Lösungen. Dieses Ergebr,is
kann in folgend~r Weise verallgemeinert werden:
1) (1) ist eine Evolutionsgleichung im Hilbertra~m

2) Unter einer Zusatzvoraussetzung an F ist Re l.i I (O) = ••• = Re ll(m-l)(o) = 0 , _.

Re \l(m)(:» * 0 •

hinreichend, für eine gewisse Klasse von 8j auch notwendig für Verzweigung.
3) FUr die algebraische Vielfachheit r von ill

O
" kann auch r ~ 1 gelten. Es wird ge­

zeigt, daß vier Fälle zu unterscheiden sind, in denen man hofft, das Theorem über
implizite Funktionen anwenden zu können. Dies wurde an einer Modellgleichung

ut - ~u + B{>..)u = F(>..,u)
erfolgreich getestet.

Lozi, R.: A computing method for bifurcation boughs of nonlinea~ e;g~nyalue problems

We gi ve a numeri ca1 method to compute the 11 regu1~ r pa,..ts 11 (tha t means th e pa rts '!Jhe r€
we can apply the implicit function theorem) of bifurcation branches of the equation
f{x,y) = 0 as solutions of a Cauchy problem in which the real bifurcation parameter'
y is the variable.

Magnus, R.J.: The odd multiplicity criterion of bifurcation theo!t.

L~t X,V be Banach spaces, L{X,Y) the bounded linear mappings from X to V, and
A : lR .... L(X,Y} a CCO mapping such that A{A) is a Fredholm operator of index 0 f'Jr

each >.. . Then there i5 defined the mu1tiplicity of A at A, in short lJ[ A;>..] ,\oJhich
is a non-negative integer or co • If X = Y and A{>..) = Id - AT where T E L(X,X) then
~[A;A] is the conventional multiplicity of A as a charactEristic value nf T, zero if

Ais re9u1ar . If F : m x X -+- Y isa Cl ma pp; n9 such that F(>.. ,0 ) = 0 , t hen 5et tin9
A(>..) = 0xF{>..,O), bifurcation occurs at Ao ~"henever l1[ A;Ao] is odd. Applications are
given to ordinary differential equations of arbitrary order, depending nGn-linearly
on a parameter..

                                   
                                                                                                       ©



- 9 -

Ma~hint J.: Nonlinear functional analysis and periodic solutions'of'some

. evolution equations

A simple model for the problems considered here is the nonlinear hyperbol,c PDE

(1) . aU t + Utt - ux;+ cu =f(t~x,u}

where f .:. 12 x R~ R is -continuous, 1 = [Q,21T] t andlf(t,x,U)1 S A + BIUl d .

One looks for generalized L~ solutions with periodic boundary conditions in" t and

x. , ..
.1. If a ~ 0 , C' = _n2 . (n E N)' t coincidencedegree techniques are used to prove

the existence of at least one solution cf (l)with c = 0 (resp. c = _n2· ~ 0)
'. . ~

if D·s d< 1 (resp.O S d < 1/2) and sign u . f(t,x,u) has a constant sign

(.resp. remains bounded away from zero) for all (t,x) e 12 and luf sufficiently

·'large. Extensions are possible for systemsof e~uations and for the parabolic case

ut - .uxx + cu .= f(tt.x tU). .
.2 .• If a = 0 , the contraction mapping theorem implies the existence of a 'unique

. . -1 } 2
so~~tion_if c+,p s (u - v) (f(t,x,u) - f(t,x,v) S c + q for all (t~x) E I

. and u ~ v-where ps q are strictly. contained'between two consecutive elements

of the set .(21 + 1) U4Z. Extensi.,ns to systems 'lead to the follo\'1ing q!Jestion:
.. . . '. ~ .

. .if H· is a Hilbertspace, l : dom l C 'H -+ H is self-adjoint, N : H -. H is con-

tinuous, p,vEa(L) with' 'l.lJ,v[Cp(L), and PI~ - yl2 s (N.x - Ny,x - y) s qlx' - yJ2

'with 11< p' s q < V', is L - No~to~ The answer is ye~ if Nis moreover supposed ..

di fferenti ab1e wi th asymmetrie· derl vati ve •.The anS\"ler i s no in generalas fo11 O~·JS

.·fr:offl.the .e~a~lli H=· ~Z • f:.x = (-xl'xZ) • Nx. = (~Z.-:xl) for which the assumptions
'. hold ~ith ~~~ ~1·. v~= 1 t p~ q = n but~whtch 1S .such that det(l -'N) = 0 •

.: . Mi~ty,.· G':J •.: <Perturbations 0(' Monotone 'Oper.ators

<~et .~.'Y .be- 1; ~e~r .spac~s· ·over R; ~1 t " "." 'Ixn 'v~ctors in.X,· ',K' the conv~x. hul ~ of

'.{X i } '; Y provi ded wi th a s~i tabl et~po1ogy so IImi ~us 11 is conti nuous; <, > a bi­

:linear fonn on X x Y fnto IR sb its restrietion toKx 'y is lower semi-continuous .

. Let yl(x)' •..•yn(x)'y(x) be continuous functions mapping K into Y, and assum~

.', . < x.~ - xj ,Yi (x) - y j (x) >~ 0 (a11 i, j , x )

Observe that for Al· ~ 0 , tAo =1 we have
i 1

I A.<X. - EA.X.,f.(x)-f(x» S E A.).. <X.-x.,f.(x)-f.(x»
i 1 1 j J J 1 ij 1 J 1 J 1 J

(we can understand x tobe Ljijxj ). Appl~ the ~aster-Kuratowsk;-Marzinkiewicz

Lemma (consequence of Spernerls Ltmma) to the ~-simplex to

3
t
~ < Xi - x • fi(x) - f(x» :!: 0 (x = j).jXj ) ·

From this theorem 0r:' "solving fjnitely many inequalities" (a relation of the
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Debrurnmer -Flor-Lemma) we obtain an attack on Var;ational Inequa1ities for

nönlinear el1iptic P. D.Els:
,3 x ~I <x /- x,f(x~x»'~ 0

and .3 x'Ix' <x'- x,f(X,x» ~ 0

where the first argument represents monotone dependence (in the sense of
Ilmonotone operator theory") on highest-order derivatives, and the second
represents lt~omiJlete1y conti nuous f: dependence on lower-order deri vati ves ·

Nussbaum, R.: A Hopf Gl oba1 Bi furca ti on Theorem for Retarded Functi ona'l
Differential Eguations

Dur "lork i s mot1 va ted by arecent paper af J. Yorke and J. /1.1 exander (,uGl oba1
bifurcaticn of periodic orbits lf

) and by an importünt simplification of the
,Alexander-Yorke proof due to Jorge Ize. We are also motivated by relatively
simple examples cf functional differential equations like
x I (t)"= [-ax(t-l)-ax{t-2))· [1-x2(t)) t:or whir.h problems o'f existence and bifur­

cation of periodic solutions have still not been co~plete1y solved.
Speci fi ca lly, ,cons ider the F. D. E.
(1) xl,(t} = f(A,X t ) for t ~ 0 , xl[ -~,o] = ~

. Here notation is as in Hale ls book on functional differential equations;
- if X = CO -r,o] ;IR~)" we are assurning ep E X2 and f : A x X - IR" for same open

interval A. rar each (41,A,t) E:: X x A )( [0,0:) , define F(<t>,A,t) E X by
F(ep,A,t) = xt ' where x(t) ;5 the corresponding solution of (1). Define
S = {( ~ JA, t) E X x A x[ 0 ~ 0:) ) : F( !P , A, t ) = 4> and t he cor res pondi n9 sol ut i on x( )
cf equation (I) is not a constant functi'vn} and define...g = closure(S). ~!e omit
statements of our hypotheses (for reasons of length) except to say that they are
exactly analogaus to these of Yotke ~nd Alexander; in particclar there are real ~

numbers Ao and ßo,defined in terms "af the hypotheses. . •

Theorem. Define~o to be the clased connected component of~ which contains the

point (o,Ao' ~:). Then either~o is noncompact or jo contains (~l,Al,tl) such

that the solution cf (1) corresponding to A = \,A.nd $ <4>1 ;~ a constant.
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Peitgen, H.-O.: Asymptotic Fixed Point Theorems and Operators Leaving Invariant­
a .tone

In a paper which appeared in 1973 in the J.Diff.Eq.~,360-394, .R.D.Nussbaum
studying the existence of periodic solutions of same nonline~r functional
differential equations proved an asymptot~c version of what has corne to be
known as the lIexparisionli ~nd IIcompressionu principle for operators leaving
invariant a-cone dup to M.A.Krasnosel'skii. The proof there uses as an
essential tool the rather involved (mod p)-theorem for the fixed poin~ ind.ei.
Mo~ivat~d by Nussbaum's fundamental applications and his theorem we have und~r

essentially weaker assumptions an 6symptotic fixed point theorem which yields ,
the existence of a non-trivial. fixed point. Var'ious examples indicate that our
result seems to b~ sharp. The proof uses techniques at ·first developed fcr the
purposp. of generalizing the Lefschetz fixed point th~ory in the sense of J.
leray and i t turns out that a (mod p)-argument fa oi1 s to be appl i cab1e. The
'results are part of a joint work with G. Fournier (Warwick).

Scarpell in;, B.: Ni chtradi al symmetri ~<;_be lösun!1en der Gelfand-Gl e; chunn 0

Es wird das ni~htlineare Gleichungssystem betrachtet:
(t) öU + Aeu =0 , auf der n-dimensionalen Vollkugel Sn C Rn t mit der Rand­

bedingung u =0 auf aSn. Gesucht werden lösungspaare (A,u) t A~ 0 ~ u
wi rd dann automati sch ~ o.

Definition 1) Ein lösung~paar (Ac'uc) von (E) heißt radialsymmetri~ch, wenn Uc ra­
dialsymmetrisch ist, nichtrad~alsymmetrischandernfalls.
2) .:Ir bezelchnet das Kontinuum der radialsynlJ1letrischen lösungen von, (E). das den

Punkt (o, 0) enthäl t.
3) Ein Punkt (A ,u ) E ~ heißt nichtradialsyr.~etrischerVerzweigungspunkt von (E)cer

wenn in beliebiger Nähe von (A ,u ) nichtradialsymmetrische Lösungen von (E) vor­c c
korrmen.

Bewiesen wird unter anderem:
Satz 1: a) Im Falle der Dimensionen n = 3, •.. ,9 besitzt f r unendlich viele nicht­
radialsymmetrische Verzweigungspunkte.
b)' Im, Falle der Dimensionen 2,10,11, .•. besitzt "ir keine nichtradialsymmetrischen
Verzweigungspu~kte.

Zum Beweis: 'Teil a) folgt einerseits aus einer Arbeit von Josef &Lundgreen (Arch.
Rat.Mech.) und andererseits aus einem allgemeinen Satz, der hinreichende Bedingungen
für das Auftreten von unendlich vielen nichtradialsymmetrischen Ve~zweigungspunkten

enthält;. aus Platzgründen können wir auf die Formuliertung dieses Satzfs nicht e;n-
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gehen. Teil b) ist trivial für Dimensionen 10,11, ... auf Grund der Arbeit von Josef·

.lundgreen: es muß dann Sr not\"/endigerNeise mit dem Kontinuum der ~1in;,nallösungen zu-

,sannnenfallen. Für n :; 2 hingegen ist der Beweis überraschend kompliziert.

Simader, C.G.: Das Dir';chlet-Pr"obtem im sch\oJachen Sinne fUr sehr s_t~"entI

~ichtlineare elliptische Gleichungen (ohne mG~otone OperJto~

.Es·wird die Frage der Existenz schwacher Lös~ngen des Dirichlet-Problems mit

ho'mogenen Randdaten für nichtlineare elliptische Differentialgleichungen dt:r

Ordnung 2m (m EIN) in Di ~ergei1Zfo'rm zu beschränaen und unbeschränkten Grund- e
gebieten.behandelt. Gege~über der vorhandenen Literatur. wird die Kla~~e der
zugelässenen Nichtlinearitäten merklich en'Jeitert. Die Beweismethode besteht

darin, sich durch geeignete Ab~chneidungen eine Folge nichtlinearer Gleichu~ig~n

zu konstrui eren-, di e je 1ei cht mi tte1s des Schauders ehen Fi xpunktsatzes 1ö~bilr

sind, und von den Lösungen di e Konvergenz gegen ei ne lösung der uj"sprimgl i ehen"

Gleichung'nachzuweisen. Die Theorie der monotonen Operatoren wird bei diesem
Zugang völlig .vermieden und erscheint bei der Behandlung der von uns bptracht~-

. ten Gleichunge~ auch überflüssig.

Steinlein, H.: r~appings ~,:ith f:pmpact Iterates

The following problem in asymptotic fixed point theory is con~idered: [ a

Banach space, Mv C E nonempty, closecl, convex, fo : Mo ~ Mo continuous with
f~(M ) being compact. Does there exist a fixed point x of fo?
letJr(gJ denote the fixed point set of a map g and consider the

Deflnition. S a tapological Hausdorff space, f : D(f) C S ~ S continuous,

f'lf] = 0 , p a prime number, f4 C D(fP), andj-l fPIM! = f({ffPIMJ) being a e
compact set. Then

~(f,p,M) := {G cf'[ fPI M] I j Go' ... ,G~_l disjoint arid elosed such that

p-l i
ui=O Gi = G , f (Go> = Gi for i = 1, ... ,p-l}

U(f,p,M) .- {~C ((f,p,M) I 9 finite, u~ ra G = t (fP IMJ )

s ( f , p ~ M) : = mi n {card gIqE U(f , P,M) }

s(f,p,M) can bE regarded as a"minimal dimension" of the fixed point set [J fPI~11

To salve the abJve problem, one might proceed as follows:

Assume b'- [fal = 0 and try to get estimates a(p) ~ s(fo,p,~1o) ~ b(p) for 311

prime numbers p such that a(p) > b(p) for at least one p . Up to no\'J ('ne

only know5 that ur.e can choose a(p) ~~ and b(p) ~ cp for some c > 0 . lhere
might be a chance to improvc the upper estimate.                                   
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Turner, R.E.~.: Positive SoJutions of Seme Non1i~ear E1liptic Equations

Ne consider a nonlinear eige~va~ue pro~lem of the type
-AU = Ag(X,U,vu), x E 0

U = 0 , X E an (1)

where n is a ,.bounded .smooth domain in lR n '.
We, treat the existence ofnpositi~en solutions ,('.,u) of (1) i .e., with u, > 0 in
n • unde.r various hypotheses on the growth of 9 in the vari able u. The ,principal
result'is the fol10wing. (We restrict n to be a ball if n ~ 4). Suppose that

n+1 ) + IR n -61 < 8 < n=r and that for (x,u,p E (} )( IR)( , , 0 < As u g(x,u,p} S ß < CD J

where A,B are constants. Then we show ther~ is a c1osed, connected set of
positive solutiöns of (1) running from A = 0 , "u = +cD" to 11). = +co H

, u = 0 ,

~nd obtain bounds on solutions. Other resu1ts assert the existence of branches
'of solutions for lar~e positive.). assuming conditions on 9 only near u = 0 •

The main werk in obtaining the -results goes into proving apriori bounds for a
particular class of equations related to (l)~

Nah1 .~~n, w.: Regul ari tätssätze rür Di fferenti a1 01 ei chungen mit monotoner Ni eht­
1ineari tät .

Wir betrachten die semilinearen Gleichungen
. .

(1) ut + A{t)u + f(u) = 0 , parabolischer Fall,
(2) . Au + f(u) = 0 " 'el1 iptischer Fall,
(3) .utt + A(t)u + f{u)=·o , hyperbolischer Fall.

Zu-.(l) und (3) wird das .Anfangs-Randwertprob1em betrachtet. Bei (1) kann man die
Existenz starker Lösungen nachweisen, wenn f monoton wachsend ist und höchstens
polynomartiges Wachstum besitzt. {A(t)} ist eine Schar positiver formal selbst­
adjungiert~r elliptischer Operatoren der Ordnung 2m. Unter der Wachstumsbedingung

n+2m' ' ,

If{u}1 s cl uIn-2m' + c 1äßt si eh 6o'gar die Regul ari tät der, L~sung nachwei sen. Ähnl iches'
gilt im elliptischen Fall. Bei hyperbolischen Gleichungen erfordert die Existenz
s~~rker Lä~ungen stärkere Wachstumsbedingungen, bei klassischen Lösungen sind im
hyperbolischen Fall noch Dimensionseiuschränkungen erforderlich.

Zehnder, E.: Unstabile Phänomene in der Nähe von Gleiehgewichtspunkten Hamilton'
scher Vektorfelder

Formuliert wird ein generischer Existenzsatz folgenden Inhalts: "Im allgemeinen ist
ein linear stabiler Gleichgewichtspunkt eines ·Hami1tonschen Vektorfeldes ein Häufungs-
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pu.nkt hyperbol i scher invar; anter Tori. 11

Zwahlen, B.: Ober eine nicht-lineare Differentialgleichung aus der
stati sti sehen r1echani k

Es 't/ird folgende "Differentialgleichung diskutiert,:
1

11 e-AV(x -+: z)
v (x) = 2(1 - /1 -Av(y)dy)' A> 0 •

o e

[s werden Rand~ und Symmetriebedingungen eingeführt, die gewisse Lösungen ~,

ausschließen. Dadurch darf man sich auf das x-Intervall [0,1] beschränken.
Elementare Umformungen führen zu einer Integr~lgleichung. In geeigneten 8a­

nachräumen gelangt man zur Gleichung
U = AF{u). Lösung (A,U) .

Die Verzweigung im Ursprung (A,O) wird mit Hilfe der Liapunoff-Schmidtschen
Methode vollständig behandelt. Die erhaltenen lokalen Zweige werden in globale
lösungskontinua eingebettet. Schließlich wird das asymptotische Verhalten
(A 4 ~) des ersten Lösungskontinuums diskutiert. Dabei werden Methoden der
geordneten Banachräume angewandt.
Die physikalische Herleitung der Gleichung stammt 'von Ph. Choquarc) die

mathematische Diskussion des Problems von I. [mrnerth (beide EPF Lau~anne).

H. Amunn (Bochum)
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