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The meeting was organized by H. Amann (Zürich). The central theme of the conference
was the interplay between functional analysis and nonlinear partial differential 'equa­
tions. It pres~nted the opportunity.of bringing together specialists of both areas so that
all could learn of and discuss the latest developments in the field: Thirtysix le~tures

were given on a \vide varietyof topics, including the follo\ving: systems of rea~tion­

diffusion equations~ dynamical ~ystems, parabolic equations~ "freeboundary pro~leIns.

Navier-Stokes equatiolls. abstract evolution equatious~ and Inodels from biol~gy alld
physics. ' .

\Ve very Inuch regret that Professor Peter Hess. who originally was the co-orgauizer of
tliis meeting, is DO longer \vith uso He died on November 29, 1992. It is onIy fitting that
this~LTagungsberichtnshould be dedicated to his memory.
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VORTRAGSAUSZÜGE

Stable transition layers for the periodic bistable equation with small diffusion

N.D.Alikako3. Knoxville

In this t.alk we consider the equation

Ut = t: 2 ,u xx + 'u(l - u)(u - a(x, t))- , 0 < x< I

with Neumann boundary conditions, ')'(x, t) T-periodic in t and for conveniencrA
,(x, t) .decreasing in x for each t. We are interested in those ,'s for which th~
equations

1
i(x) = 2

T

, i(x):= fJ"{(x, t) dt

°
has a (unique necessarily) solution Xo E (0, 1). Under these hypotheses we prove
Theorem (.Joint \vork \vith Xiufu ehen and P eter Hess).

Let {u!:} be a family of uontrivial T-periodic solutions. Then

(1)
x < Xn
x > Xo

Let (2) 'T1 = X~XQ ~ U!(TJ, t) = u~(xo +c77,t), then U~(TJ,t) ----44>(77+ V(t)) as c --+ 0

\vhere 4>(s) = l+e~~/J:i ,lI(t) = l2(t - ,(xo, t)) where the convergence in (1) is
uniform away from xo, and the convergence in (2) is unform over compacts. The main
point in this work is the solution of the "stretched" equation about i: Ut = U7J7J +U(l­
U) (U --:,( x, t) ) , 1] E R ~ t ~ o. The existence-uniqueness or nonexistence of travelling
waves is fullly settled. Regretably in Dur considerations the specific nonlinearity is of
paramount importance. Existence of nontrivial solutions presently is established under
the (presumably unnecessary) extra assumption that l'(O~ t) > ! ' ,(1, t) < t for all
t E [0, t]. A rnodification of '1 away from :co to meet this requirement should not
be essential. This work together with previous work of the author with P. Hess ane ­
\vork of Dancer and Hess on [Tt = .:2~u + m(x, t) u (1 - tL) strongly suggests that the I

transition of locations of periodic solutions of 'Ilt = ,:2 Utt + f(tL~ X, t) , T-periodic in t,
T

are determined by f(x, u) = +J f(x, u, t) dt.
o
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Elliptic equations in LI

Philippe B~ll.ilan, Be.5aUf;()n

VVe consider the probleIn
tE) - dil.'n( I. Du) == fon n . It == () (.)11 Dfl

•

•

\vherc a(x.~) is Ineasurable in .x E n c RN : continuolls strictly lllonot.one in ~ t:: R'\'
and satisnes the Leray-Liolls condition for SOlne 1 < P <x'

We \vant to salve (E) for fELl (0). For simplicity we assume her n bounrJed. In
the linear case (p = 2, a(x, c) linear in ~) it is classical by duality of Di Giorgi-Nash
theorem, that for any f E L I (n), then musts -
(1) .

u E n 1:5q<N(p-l)/N_t W~tq (0) -div a(x, Du) = f E D'(n)

But uniqueness of a solution u for Cl) seems an open problern for lV ~ 3 n non

h ( ') . '. I h l' r .} 1 (' N(p'-l)smoot or a x, ~ non conttnuous. n t e non Inear case. lor p > -' - N l.e. N~ 1 >
1 ), the same existence result has been proved by Boccardo-Gallout: uniquenes·s is a
forteriori open for lV ~ p. If p :s; 2 - N' one can easily see tha t there exists' f ~ E .L 1(n)

such that the problem u E W~ll.l (n)! -diva(x, Du) = f in D'(n) has uo solution. \Ve
give an uniqueness-existence result for (E) in the general r.ase by introducing th~ class

T01,p (0) == {u : n ~ R ·measurable Tk(u) E l'V~'P (n) for any k > 0 }

when Tk(f) = (sign r) min (Ifl, k) in the classical turnover. For 'u E Td~P (fl)

there exists a unique h: n ~ RN nleasurable such that DTk ( u) = hX {I u I< k} for any

k > 0 ~ furthermore h E Lloe (0) iff u E Hl,~': (n) and then h == Du. Für ~eneral
u E T~'P (0.), we will call h the generalized gradient of l.t and denote it by Du. \Ve
prove in the general case. ~~-?

Theorem: For any f E L' (0) there exists a unique solution u E T;'P (f2) s·tIch:.-that

J a(-. Du)· (Du - Dv) :::; JjTh (1t - v)

lu-tll<k

for any u E D( n) , k > 0 .

Furthermore a(·, Du) E LI (0) and -diva(·, Du) == f E D'(O) . These results are
joint wirk with Boccardo, Gallout, Gaziepy, Pierre anu Vazquez; we actnally handle
nnbounded open set n and f dependillg on u.
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Multi-spike solutions to a singularity perturbated bistable elliptic equation

P. W. BateJ.. Provo

We cOllsider

(1) {D.'lt - /\g(u) 0 E!1, n bounded open in Rn ,A > 0
aufDn 0 on an

9 is bistable, for exaluplc g( u) = u 3 - U + c for some constant c. We are particularly
interested in solutions which have interior spikes, i.e. u(x) ~ m, a constant, except
at points f. l ,"', f.N E!1 where u ~ ml :F m as Ä ~ 00. We actually consider the
more general problem of finding equilibria to the Cahn-Hilliard equation which have
prescribed average value and 1V spikes:

(eH) {Ut -~(e26u - f(u) in n •
au/an 0 = a6.u/8n on an

where J is balanced bistable nonlinearity, e.g. J(u) = u 3
- tt. Equilibria of (eH)

satisfy (1) with 9 = f + constant and ). = 1/e2
• Since (eH) conserves the integral of

U , we seek solutions \vith a fixed average value, m. We consider m, in the metastable
region: i'(m) > 0 ~ rTl, between the extreme zeros of f. The main idea is to construct
a manifold of IV-spike functions, the manifold parameterized by the spike locations,
~l, ••• , f.N and then show the existence of an "almost invariant" manifold, IV!, as a
graph over the first. The fiow on At] is such that equilibria of that finite dimensional
flo\v correspond to equilibria for (eH). A careful estimate of the fiow on lvI allows one
to deduce the existence of equilibria and to give the asymptotic loeation of the spikes.
These-locations are related to a sphere-packing problem. (In joint work with Paul Fife
and Giorgio Fusco.)

Well-posedness of the dynamic von Karman equations

M. Böhm~ Berlin

The time dependent evolution of the vertical displacelnent U of a claIuped plate and
the associated AIRY· stress function '1J are governed hy the (nonlinear) von I(arman
(vI":) equations. By meallS of nonlinear interpolation luethods, applied to appropriate
regularizations of the initial-bonndary value problem of thc v!(-equations, and a suitable
linü tillg process we show that the map

(initial values u(O), 'Ut(O) )

ß-2 n H 2 +!! x ii~

1-+ solution 'U of vI{

exists and that it is Hölder-continuol1S for oS E (0,2] .

3
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Problems illvolving undefinite weight function

K.J. Bn)'wn. Edinb1l,Tgh

The problenl -~u ':= ;\!J(.1.' }f( fL) for .r: E Rn . 0 < IL < 1- wherc y dlangt~S sign Oll

Rn with !J(:r.} < 0 for large lxi and f(u} > 0 for 0 < tI < 1 wir,h /(0):= 0 ~ f( 1 J

arises in population gcnetics. The existence uf solutiolls for vnrio'lls valll~s of .\ «;au he
proved by the method of sub and supersolutions: this existcu('c t.heory is \·ery different
in the t\vo cases n ~ 3 and n = l~ 2. Supersolutions can be contrllcted far all A > 0
and all 11; if 11. 2: 3 these supersolutions ~ 0 as lxi - ·x·. Subsohltiolls can be
constructed providerl

r lV'ul 2dx
\ \. . f { JRn .

.. > A = 111 J 2gu ax
. R"

u E H~(R") and Jgu~dx > O}.

Rn

If n = 1,2 ancl J gdx > 0, ..\ * = 0 .and so there exist solutions for all ..\ > 0; these
R"

solutions -. 0 as lxi -+ 00 if and only if g(x) does not approach P too fast as
lxi -+ 00. If .fRn gdx. < 0 or jg(x)1 = O(lxl-2-~) and n ~ 3 an ine(iYJ.ili.ty of the
form

r lV'ul 2dx ~ Q' r gu2 dx Vu E Cgo (Rn)
JR" JR"

holds; this inegality implies that A* > 0 and may be used to establish none~istence

results when ..\ is smalI. Existence results can also be obtained by proving the bifur­
cation of solutions from the zero solution; in order to do so the existence of a principal
eigenvalue for the corresponding linear problem is first inyestigated. A~ appr~priate

space in which to consider these problems is the closure of the Co (Rn) functions in
the norm JRn IVul2dx - ~ JRn gu 2 dx .

Elastic deformation of a membrane by a rolling ball

M. Chipot, Metz

Let (<p, h) be the positive of the center of a ball of radius r sitting on an' elastic
melnbrane n c R2 ((<p. h) E R2

X R). When rlist (<p. Dn) > r the energy of the
configuration is

E(ip, h) = ~ [ l~ul2 - Gh
'2 Jn

where G is the weight of the ball, lt the solution to the obstacle ~robleln

{

U E I~ ~ ~v E ~~ (n): :(x):S h - Jr2 -Ix _,::>12 on B('r',r),X = (O.yl)

U ffillllmIZeS - r IVlJl'" on [(.
2 in
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\Ve show that therc l~xists an equilibriulll positive (;,0, h) tnlllUlllzlug E alnong the
(tp, h) ~llch t.hat dist (tp, Dn) > r. hER. (Relnark that this set is not eOlnpact ).
\Ve show in particular that E decreases when i.p 1110VeS towards the interior of n in
certaill din~ctions. (.Joint work with .1. Bemehnalls - RWTH Aachen.)

Population lTIodels with diffusion and the effect of domain shape on the
number of positive solustions

E.N. Dancer, Armidale

In this talk, \ve discuss the existence uniqueness and stability of positive solutions of
the competing species systenl

-~u

-.6.v
u

u(a - u - cv)
v(d - v-eu)
v = 0

in n
on an •

where n is a smooth bounded domain in Rn. Here by stability we mean stability
for the corresponding parabolic system. We include discussion of the case of large
interactions and we discuss briefly the corresponding problem for 3 or more equations.

Eigenvalue problems on RN

D. Daner3, Zürich

We shall be concerned \vith the stability of t.he zero solution of the linear parabolic
problem

on RN X (0,00)
on RN

Amu

{

Btll - ~u

(1) u(· ~ 0) Uo

limlxl_oc u(x) 0,

where Ä > 0 is a parameter. In some weight function and lLo an initial condition. The
stability is understood as stability in the II·Hoc-nonn. The question of stability of the .
zero solution is elosely related to the existence of·a principal eigenvalue for the elliptic·
eigenvalue prohlem

on RNAm<.p

o.(2) {. -Q'P
hmlxl-oc c.p(x) e

Dy Cl. principal eigenvalue we Iuean a A > 0 such that (2) has a positive solution <po The
function,? is then called principal eigenfunction. Theorem. Let m be Hölder continuous
having cOlnpact support a.nd being radially symmetrie. Moreover, suppose that N ~ 3.
Then" there cxists a llnique principal eigellvalue Al > 0 for (2) and the zero solution of
(1) is asymptotically stable \vith respect .ta initial values in

Cn{R N
) := {u E C(R N

): liul u(:J;) = O}
l.cl-rx>

5
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if 0 ~ ,\ <: .\ ..-allel 1tllstahle if ,\ ;> ...\ I. \Vt: .~i \',: a sitllple proof l1:-;in.c~ only t.1lc: ,'orrc ·spond·

in~ n~stllt in hO!llHlcd dOlnaills an<.! c:asy cOlnparisoll argtlIlll:nts.
(Joiut work with 1\: ..1. Browll, Edinbnrgh and J. L(;pc~z-G('lInez. ~\'Iadrid,)

Differentiability of senligroups generated by selnilinear operators

./.R. DOTrnh. Baton Rouge

T\vo nations of differentiability in abstract Banach spaces are giveu: f.\-ditfercIltiability
and ,B-differentiability. Under suitable conditions an evolution systenl genera,ted by
an o-differentiable operator is ,ß-differentiable. There is a "good calculus" for d­
differentiability (chain rule, ete.). Sufficiently smooth partial differential operators are
a-differentiable if the .Banach spaces are chosen approximately. These nations are ap­
plied to semigroups generated by semilinear operators, The differentiability notions
involve a pair of Banach spaees, one densely and continuously embedded in the other.
(Joint \vork with S. Oharu.)

On a free boundary problem in porous media

J. Escher, Besant;on

We consider a standard model for the motion of a fluid in a fully saturated porous
medium. The corresponding mathematical formulati.on leads to a free boundary problem
for the surface separating the dry and the \vet region. This free boundary problenl is
red':leed to aquasilinear equation for the unknown defining the free boundary. V\'e. prove
the existence of a uniquemaximal ciassical solution of this problem. This result i~prove
considerably earlier results due to Kawavada and Koshigoe who proved the exist~nce of
a loeal weak solution.

Life after life Cor quasili~ear parabolic equations

M. Fila~ A mes

We consider two 'classes of parabolic equations with superquadratic growth in the gradi­
ent. For one class derivative blowup (\vitl}out -Lco-blowup) occurs on the boundary and
for the other one in the interior. We describe the profile of the s9lution at the blownp
time "and show 'that it is possible to extend the:solution beyond the blowup tÜlle.

(Joint works with G. Liebermann and S. Angenent,)·

6.

                                   
                                                                                                       ©



Method of sub· and super-solutions rar some elliptic systelns involving the
p-Laplacian

J. Fleckinger.. Toulo'lt.'Jp.

Consider the systeul:

(S) {

-~ 'U.P l

Ui

L aijlujlP-2 Uj + fi
. 0

in n
on an~

where n is a smooth and bounded domain in RN, ~p the p-Laplaciau is defined
by ~pu:= div(lV'ul p- 2 V'u) , p > 1, and where the coefficients aij(l ::; i,j ~ n)
are constaut and aij ~ 0 for i i= j (cooperative systems). We prove necessary and
sufficient condition for the Maximum Principle tosome cooperative quasi-linear ellipti.
systems. involving the p-Laplacian. We also show that under the same conditions,
we have existence of solutions for any fi E LP'. The same condition appears for a
cooperative system defined on an unbounded domain n

(T.a)
(T.b)
(T.c)

(-ß+q)lL
(-~ + q)1J

lim u(x)
Ixl-+oo .

apu + bpv + f
cpu + dpv + 9

lim v(x)
Ixl-+co

xEn
xEn

=O,xEn;u(x)=v(x)=O xEan.

q is a non negative function~ p is a positive function, and p/q tends to 0 at infinity.
(Survey of joint works with L. Boccardo, J. Hernandez, R. Mana.sevich, F. de Thelin.)
(Joint work with L. Cardoulis, A. Djellit, H. Serag.) .

Motion of a graph by nonsmooth weighted curvature

Y. Giga, SappoTo

Geometrie evolutions of curves represented by graphs are studied when the. interface
energy is ·not necessarily Slllooth. The resulting equation is of the form

lLi = g(ux)x

with Ilondecreasing 9 hut not necessarily contil1uous. We adapt the theory fo nonlinear
senügroups to fornlulate the problem and prove the existence of global solution for LiPeschitz initial uata. To avoid technical difficulty we ilupose periodic boundary condition
We also calculate the generator of the evolution when interface energy is crystalline.
It turns out that usual adhoc evolution law for crystalliue interface energy is justified.
Our theory applies to

(i) non adnlissible initial clataand
(ii) nonsmooth energy not necessarily crystalline.

(Joint work \vith lllY student T. Fnlalli.)

7
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Spectral theory and positive semigroups generated hy differential operators

M, Hir.bt:T. Z',irir:h

Let A p h.~ a. (lifferential operator with C:OIlstant coefficicnts aud llla.xilllal dOluain tlll

LP(R") (1 < p < -:0 ). Assullle that A p generates a positiye ~l'llli~rOllp (Tp(t ~ )''::11

on LP(R"). \\ip show that. in t,his case the spec.tral nlappillg r.heOr(~ln holds. i.c:. \\"('
have etulAp) = t'1(Tp (t))\{O} for a11 t ~ O. ß/Ioreover. thp :-:pt-"l'tnull tj(A p ) cau

be calculated explicitly and we see that in particular '7( A p ) is iudl'pelldent of p.
Applications to the theory of hOllnded imaginary powers an~ gi\+ell.

Invariant far fully nanlinear parabolic equations

H. Koch, EvanstonjHeidelberg

Classical LP estilnates allow a direct approach to center rnanifolds for fully nonlinear
parabolic equations, avoiding the problem of nonconstant domain of generators. It is
crucial to cut off the equation and to work in large Banach spaces.

On the uniqueness of coexistence states for some two species reaction-diffusion
systems

J. "L6pez~ Gomez~ Madrid

We consider the following reaction diffusion models

~~ - dl~U
%T - d2uv

(A - au - bv)u n x [0. X))
(J.l±cu-dv)v

.'

u / an v / an O. i > 0 .
u(x~ 0) uo(x) ~ 0, v(x~ 0) = uo(x) ~ O.

where d i > 0, i = 1,2. a > 0, b > 0, C > 0, d > 0 and n is a boundeq;tdomain of
RN, lV 2::: 1, with regular enough boundary. We obtain the following res~it:s:

Predator-prey model (+): when lV = L we show that the luodel has a unique coexis­
tence state (which is stable if t is small enough). [Joint work with R. Pardo, Nladrid.]
When n is an arbitrary ball or annulus of RN we show that the lnodel has a unique
radially symmetrie coexistence state which is nondegenerate. {.Joint work with E.N.
Dancer, }\rmidale and R. Ortega, Granada.] Competitioll lllodel (-): We" characterize
whether the model has a unique coexistence state. When this is the c:ase the coexistence
state is aglobai attractor, so describil1g the rlynamic5 of thc lnode!.
(Joint work with R. Pardo, Madrid and J.C. Sabina. Tcnerife.)

8
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Regularity via general kerneis and semilinear evolution equations with shocks

G. L'ltm.~r~ Mon.'(

vVe recall SOllle rec<~nt n~sl1lts in lllodelling of periodic heat shocks (with specific applica.­
tions to COllullUllieatioll satellites); \vhere ill-posed prohlems arise which can he halldled
using 2-tünes integrnted solutions. In this und other situations one is in fact regularizing
the Banach space equation u J = Au + F(t)·, u(O):= f, (in.t\), via the (convolution)
kerneis I\'(t) = tn-1/(n - I)! We develop a general regularization scheme which con­
tains the regularization of the above kind and regularizations the C-semigroup type.
Consider t 1----40 [(!t) E B(~Y) i.e. operator-valued kerneIs, strongly Cl, comniuting and
with [{(t) ..4 = A. [(~i) on D(A). Define Zk = {j EX: 3Vk(t, f) classicaI solution
of v~.= AVk" + I(t)j, Uk(O) = O} and Sk(t)f = v~(t, f) for. f E Zk. Then fo.
f, F(·) E Zk, the ~'variation of constants" formula holds under weak assumptions: 3
a solution Vk of u~ = ..4V k + K(t)f + Fk(t) , Vk(O) = 0, (Fk = [( * F), and (though
Bk (·) , Zk, need not 'be closed, Zk need not be dence) w(t) = v~ is given by

t

w(t) = Sk(t)f +JS~(t - s)F(s) ds"

o

Many i)"roperties can be proved at this very general level; also with some appropriate
additional assumptions. setting 1((0) = C, [{(t) = C + Ko(t) ~ one shows that:

t+s 3

Sk(S)Sk(t) = JSk(r )[('(t + s - r) dr - JSk(r) /\'(t + s - r) dr

t 0

s

+JSo(r")C /\'(t + s - r) dr + So(s)CSI\-c (t) + C Sc(t + s), on Zk n Zc .
()

One of the main question IlO\V is dassify the I(ernels !\t, and cOlllparing the difference
[(t, concerning Uregularizing strength".
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Floquet theory and center Inanifolds ror ~l1iptic POEs

A. l\fielkr.. HtL71n01Jr.r

VVe (:onsidcr (~lliptic prohlt~nls in a. c:ylincier with periodic: dep(~lld(,Ilce Oll t.lle axial ·~·a1"i­

able. StUJyill~ the linearized prohlenl leads tn a. Floqtll,t t.heory which is lllore cOlupli­
cated than in parabolic problerns. In fact. systeuls with nondiscrete Floquet. :-ipec'r,fllll1
exist. \Ve sluumarize this theory anel give exaulples where this beha\"ior appears 01"

can be excluded. Thc bifurcation of nonperiodic solutions frolll periodic olles is t.hen

reduced by the help of a center manifold which carries the a tinle-periodic flow. Thus.
subhannonic branching as weIl as the existence of solutions homoclinic to a periociic
solution can be established.

Generic asympt~tic properties in strongly monotone discrete-time dynami­
cal systems

J. Mierczyn3ki: Wroclaw

We investigate the asymptotic behavior of a generic point in strongly monotone discrete­
time dynamical systems. Such systems are generated. among others. by second order
parabolic partial djfferential equations for which the st:r;ong Iuaximunl principle holds.
and by some weakly coupled systems of such equations. The main tool used are the
so-called p-arcs /p for positive/. that is, totally ordered invariant cOlupact sets dif­
feoillorphic to the real interval. The results improve on and follo\v up those r·ecently
obtained by P. Hess, P. PohiCik. P. Takac. I. Terescak. and adlers.

On stability of exterior stationary Navier-Stokes ftows

T. }Jiyakawa: Fukuoka

Stability property is discussed for stationary solutions of the Navier-Stokes equations
in three-dimensional exterior domains. unller the assumptio.ll· that the fll~id velocity
vanishes at x == 00. First. it is shown that the derivatives of t.hc stationary flo\v belon.e;

to· the space L'X) n L~2 . Using this fact,as weil as the well-known properties of thc
stationary flow, it is then shown that the perturbation tends to 0 as· t '--+ 00 in L 2

and Loo, with a definite rate. provided that the stationary flow is small enough.

10

                                   
                                                                                                       ©



Singular perturbations of quasilinear parabolic equations

B. Najrn(J,11., BdlinghtLrn/Zfl,,qreb

Let A.( t, lL) ~ B( t, u) he nnifolTIlly elliptic operators of order 2m a.nd 21n', 111 > 111' •

Let .4e (t, ll) = ~A(t, It) + B(t, u). The Cauchy-Dirichlet problenl

i~l/ + ..4.e (t, 'U~ )U~

lL~(O)
l>c~O

on a domain n is cOllsidered. Under appropriate conditions on the data it is shown
that there exist a solution u~ E C( J, Hq,P) n C' (J, HQ-2m') on a common interval J
with q < m' + *' p sufficiently large. Moreover the solutions u~ converge to uo,
uniformly in Hq,p norm: for every {) > 0 there exists C6 > 0 such that •

lIu~ - Uo Ilc(J,H9'P ~ C6( t:
h

(q)-6 + lI uot: - Uoo I!H9'P )

, { 1where (2m - 2m )h(q) = , 1
m + P-q

q ~ m' + ~-1

m' + ; - 1 < q < m' + ; .

Partial differential equations, dynamical systems

P. Polacik

Parabolic problems of the form

(1)
Ut

ulan

~u+f(t,u,x), xEf2CRN ,

0,

with f r-periodic in will be considered. It is known that a typical solution of such
a problem converges as t -+ 00 to a periodic solution (of period possibly bigger than
r ) . Other solutions. ho\vever. Inay exhibit very COlllplicated behavior. Results on
high dimensional w-limites and chaos in (1) will be givell. Then for a special class of
problems, f = f(t, n), n-a ball in RN it will be shown that all nonnegative bounded
solution converge to a radially synuuetric r-periodic solution.

Stationary solutions via dynamical methods

P. Quittner. BratiJlava

Using dynalnical luethods we prove existence aud lIlllltiplicity reslllts for positive solu-
tiOIlS of the bOlllldary value prohll~nl Ölt = I~ul~ - ..\tL/' in 11. 1L = 0 on an,
wllt'n~ n is Cl hOllu<.led dOlllaill in RN .:2 ~ ]J > 1 tl.lld ..\ > O.

11
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Elliptic equations in R1 with nonlineacities in the critical range

B. Ruf, Milano

In t\VO dinlt~nsi()ns the nation of critical growth of nonlinearities is l'OIlIlt~Ct('d \vith tolle
inequality or Trlldinger and l\'loser. which states for an H ~ (11) fUll('tioll II t.he intf'­
gral In F.Xp( rL 1 )dx is finite. Sufficient ("()uditiollS for the ;.loh·ability uf eqllatioll~ with
nonlinearities \vhich have subcritical and critical growth ar'~ pro\"ided. The proofs rely
on global variational Iuethous. In the application of these n1ethods one enCollllters the

problem of ~'lack of compactness:'; the Illentioned sufficiency conditioIlS enSllr~ r.hat the
critical points of the functional are in the level of compactness.

Stabilität von Raum-periodischen Gleichgewichtslösungen von Reaktjons­
Diffusionsgleichungen gegen L2-Störungen

B. Scarpellini, Basel

Gegeben ist ein Reaktions-Diffusionssystem (*)Ut = D6.u + F(u) ~ D = (6jktk). Tk >
c;j,k ::; n und F(u) = (ft{u),"'fn{u)), eine Nichtlillearität die polyriomial ist
in u = (Ut ; ... , u n ); 6 ist der Laplace auf Rm, m ::; 3. Es \vird angenonlmen~

eine hinreichend glatte Gleichge\vichtslösung u = (VI, : , un ) von (*) die bezüglicf1 der
Raumvariablen XI;'" ,Im L-periodisch sei; D6.v + F(v) = c. Es \vird die Stabilität
von v gegenüber glatten - L2 -Störungen untersucht, cl.h. Störungen aus (H 2 (Rm))n.
Es wird gezeigt:. Theorem: Ist v periodisch instabil. so instabil gegen glatten· L 2 _

Störungen. Wichtigstes Hilfsmittel: direkte Integrale.

The periodic parabolic logistic equation on RN

G. Schätti, Zurich

We consider the 'time-periodic version of the diffusive logistic equation of .I?.9R.ulation
dynamics on RN (.N ~ 1) :

'u(a(:c: t} - b(x~ t)u) on RN x· (0. (0)

Uo on RN .

e Thefunctions a and bare assumed to belong to thespace BUcu·'f(RRXR),',.,. E (0,1),
and to be periodic in time t with a given period T > O. wloreover. b is everywhere
positive and a is for large lxi negative and bounded a\vay frolll zero. Depending on the
stability of the zero solution we give a cOInplete description of the a..~Ylnptotic Lehavior
for nonnegative initial values in BLTC(R N ). In particular. the existence of a. nnique
'nontrivial positive T-periodic solution is proved. provideci the zero solution is linearly
unstable.
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Sobolev spaces of fractional order and superposition operators

W. Sickei, .Jenn.

We consider the superposition operator T9 : f -+ G(f) with respect to Sobolev spaces
of fractional order.

.5 = 'm; m integer
s 1= integer

(Sobolev spaccs)
(Besov-Slovodeckij spaces)

We ask for optimal cOllditions o~ G to guarantee an embedding TG(W;) C W;. A

partly positive answer is given. vVe prove (in case 0 < s < J.L +*' J.L > 1 )

•for all f E W: n Loo , where c does not depend on f.

Bounded imaginary powers of elliptic operators

G. Simonett, Los AngeleLq

We consider systems of elliptic differential operators on Rn. Using results on Fourier
multipliers and pseudodifferential operators, we prove the existence of bounded imagi­
nary powers, provided the coefficients satisfy same (weak) regularity assumptions.
(Joint work with H. A.mann'and M. Hieber.)

Elliptic equations in infinite cylinders

J. Sola-Morales, Barcelona

Let 0' he a bounded domain in Rn and n = (Sn, 00) X Q'. Let us consider the
following problem

n

L aij(X) [lXiIj + f(\7u.u,X) = 0 in n
t,j=lJ

u(x)=O for (Xt,.r2,···,.L n }EDn'

u(x)='P(Xt,·C2,··· . ..c n ) for :1:0=80, ..pECg(O')

lu(x)l uniformly bounded.

•
We claim that under appropriate slnoothness assumptions on an' and on the functions
(lij(X) anel f(p, .:.x) ~ t.he previous probleul is a weIl }>osed problem, as n.n initial value
problclll in C,':(D.') provided that
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l'

(i) ::f{o.:: . .r.) <: 0 for 1=1 ~ :\[0 an<.! sOllle ~\Io > 0

- (ii) if(]'. :: ..r 1I = O(lp11) uniformly Oll .r: E Ü anu bUllUdt'd

(iii) t.lwrc t'xists an -:: > 0 such that

(Joint work with A. Calsina and NI. Valencia.)

The- equatioll of a vibrating plate

A. Stahel~ Biel

In a smooth bounded domain n E R we consider the scalar function lL. which
describes the vertical deflection of a vibratirig plate. A mathematical model of this
physic~ system is given -by the dynamic von Ka.rm~ equations

Ut~ + ~2u = -[u, ~ -2[u, u]]
with appropriate boundary and:initial conditions~ and

(u, v] ~ U rz V yy + U yy V xz ~,2uzy vxy ,~-

Conservation of energy implies 'that Ilu(t)1I ~V:!.2- is globally (\vith respect to t) bounded.
We show th~t IIvlhv4.2 grows at most exponentially. Using a Galerkin apprqxi.n~ation

\ve show that the problem admitts unique. global classi~al solutions for appropriate
initial values.- :
(Joint work with H.- Koch.)

Large':'time behavior of monotone discrete-time dynamical systems

P. Takdc, Na3hville
...... ':\.,..;

Typical examples of strongly monotone dynalnical systems are those generated by· ( 1)
a single parabolic PDE; (2) an irreducible cooperative syst.em of ODE's: and (3) an
irreducible cooperative system of weakly coupled parabolic PDE's. If such an evolution
equatioll is periodic in t.üne, the corresponding period nlap T generates a discret-time
dynamical system {T n

: n 2: Öintege1'} in a. subset .\ of a strongly ordered Ballach
space' V.' The mappi~g T is strongly lllonotone. .i.c.

o:I !! - .I 2: 0 => Ty - T.L E lnt( \1+) V:L. y E .X".

where Int(V+) , d.enotes t~e interior of V+ ~ {u E V -.: ~ ~ O} in V. Using only
the lllonotonicity and differentiability of T a.nd the c.oßlpactness of all trajectoriett we
will show that almost all traj.ectories are stahle a.n<! a.pproach a cyde. VV(~ .~i Vc' a. fnIl
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description of t.lu~ S(·~t of a.B stahle (unstahle. res}>.) points. The set ur allllllstahle point
is the union or at lunst (:ountably lllany Lipschitz hypersurla(:es of c:odilllCIlSiou Olle in
V anti henn"~ it has zero Gaussian nleasure. Ul1der additional hypotheses Oll T we
obtain that. every t.ra.jc(:tory cOllverges to a single point. However. if these hypotheses
are dropped. asynlptotically stahle cyc:les can occur. We give a few exaulples of su<:h

cycles.

Blow up ror some degenerate parabolic equations

M. Wiegner, Bayreuth

We consider for p > 2 degenerate parabolic equations of the (model-) type

. lLt==uP(6u+u) on nx(O,T) •

u = 0 on an x (0, T) and u(x, 0) == <pex) > O. If the domain is large (precisely if the
first eigenvalue Al(f2) < 1) then we have hlow up after some finite time and the life
span can be estimated. If Al (n) > 1, then the solution exists for all times and

lim u(x, t)(pt); = W(x) E C2 / p (D.) with ~W + W = _W1
....:

p
.

t-oo

Abstract evolution equations and its applications

A. Yagi, Himeij

We shall adopt an approach of using the semigroup theory towards the strongly coupled
parabolic systems in mathematical bialogy. In this talk two nlodels will be discussed.

Spatial segregation of interacting species.

~~ ::: div[V'( alU + an u~ + a12'UV) + b1C\7<1'(x) )u] + Cl U - /11 u
2

- 112UV

~~ = div[V'(a2V + a21 uv + a22 v2 ) + b2(V7~(x) )v] + C2 V - r21UV -1'22'02

(~n ( a 1 lt + all u 2 + a l'.(Uv) + b1 a~~x) 1L == 0 '
a ',) 8~(x)

an (a2 v + a21 ltV + (L22 V -) + b2 a;- tJ = 0
'U(O, X) == uo( x) and v( O~ ;c) = 'Uo( X)

Aggregation of cellular slilne maId by chemotaxis.

in n x (0,00),

in n x (0, CXJ ') ,

on an x (0.00),

on an x (0,00),

inn. e'
111 nx(o.oo),

tU !1x(O,oo),

on an x (0,00),
iU n.
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On free boulldary problenls für equations of viscous cOll.lpressible ft uids

W. M. Zaiac=kt)lo/{~:i. tVfLT,l{ZUWa

The 11loti0l1 of \'isCO\lS ':olllpressible harotl'opic tluid is considered in a dCHllaill hOllllded

. by a free surfact'. There are ronsidered two cascs: with t.he sunace t.en~ioll and witholll

it. We provp. exist.cIlc:e of .!!:lobai solution which is dose to an equilibrilllll state for <111
tüne. By t.he eqllilibriuffi sr.ate we nlean a solution of the cOllsidered problenl such that
the velocity vanishes. the density is equal constant and in the ease of the surfüce tension
the domain is a. ball.

Berichtersiatter: NI. Hieber
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