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Nichtlineare Evolutionsgleichungen

21.10. bis 27.10.1984

Diese Tagung wurde organisiert durch die Herren Klainerman
(Courant: -Institute for Mathematical Sciences in New York Uni-
versity) und von Wahl (Universitdt Bayreuth). In insgesamt

34 Vortrdgen wurde ein Uberblick iiber die neuesten Entwicklun-
gen auf diesem Teilgebiet der Mathematik gegeben, wobei sowohl
konkrete Anwendungen auf nichtlineare partielle Differential-
gleichungen als auch abstrakte Fragestellungen aus dem Gebiet
der nichtlinearen Evolutionsgleichungen behandelt wurden.

Unter anderem wurden Resultate aus den folgenden Spezialgebieten
vorgestellt: Nichtlineare Wellengleichungen und nichtlineare
Schrédinger-Gleichungen, nichtlineare parabolische Gleichungen,
Vlasov-Gleichungen, Navier-Stokes-Gleichungen, Verzweigung bei
Evolutionsgleichungen, abstrakte nichtlineare Evolutionsglei-
chungen.

Das Vortragsprogramm wurde durch anregende Diskussionen und per-
sbnliche Gesprdche in harmonischer Atmosphédre ergénzt. Die vor-
bildliche Organisatidén des Instituts trug wesentlich zum guten
Gelingen der Tagung bei.
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vortragsausziige

H. W. ALT:

Non-steady fluid flow through porous media

(Joint work with S. Luckhaus). The flow of water through an
earth dam is described by the elliptic-parabolic equation

3,5(p) V- (k(s(p)) (Vpte )) = O in ReR",

where p is the pressure, and the saturation s and the conduc-

tivity k are nonlinear functions 1like
s A

j_____

We impose Dirichlet, Neumann, and overflow condition on 3@,

> s

and initial condition on s. Under regularity assumptions on
the data there is a unique solution.

For certain applications one is interested in the solution
p, for the saturation functions se(g):= s(g£/e) as € »0. In
the limit one gets the elliptic-~hyperbolic free boundary prob-
lem

ats -V.(k(s) (Vp+e)) = O in @

with s Ex{p>0}' We prove the strong convergence of a subse-

quence p_and s_(p_) to a solution p,s satisfying an entropy
€ € €

condition.

H. AMANN:

Quasilinear parabolic systems

We consider general quasilinear parabolic systems of order 2m,
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acting on N-vector-valued functions under Dirichlet boundary
conditions on a bounded domain. Given only regularity hypo-
theses, but neither compatibility nor growth conditions, we
show that there exists a unique maximal classical solution
depending continuously upon the initial data. The proof is
based upon a general theorem about quasilinear parabolic evo-
lution equations in Banach spaces.

W. ARENDT:

Kato's inequality. A characterization of generators of

positive semigroups

Let A be the generator of a (linear) C -semlgroup on

X= Lp(n X,u), where 1sp <« and (X,X, u) is o-finite. Then the
semlgroup consists of positive (= positivity preserving) ope-
rators if and only if A satisfies the following abstract ver-
sion of Kato's inequality

<sign f Af,9> s <|f|,A'p>
feD(A), Os@€ED(A')

and there exists ¢ €D(A') such that ¢(x) >0 a.e. and A'yp <)@,
where A' denotes the adjoint of A.

C. BARDOS:

Regqularity properties for the Vlasov equation

This -talk is devoted to the study of different aspects of the
Vlasov Poisson and Vlasov Maxwell equations. In particular one
shows the existence of a dispersion relation for the charge.
This is used to prowve the existence, in the large of ‘a smooth
solution in 3 space variables with small initial data.
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N. BAZLEY:

A class of explicitly resolvable evolution equations

With R. Weinacht we consider a real Hilbert space H with scalar

product (u,v). Let A be a linear, self-adjoint operator in H
having a purely point spectrum. Let g(z) be a continuous real
valued function of the real variable z.

We consider the nonlinear evolution equation
dv
dt

where A is a real parameter and h(t) is a given vector. We

+g{%(Av,v)}Av-Av = h(t),

reduce its solution to that of an explicitly known nonlinear

functional differential equation. A stability analysis of the
steady state solution is given and domains of attraction are

discussed.

J. BEMELMANS:

A non-stationary free boundary problem for the Navier-Stokes
equations

We consider the free boundary problem for the Navier-Stokes
system:

]
H

v, -=VAv +Dp + (v+D)v
e inQp= U alt)

0o<t<T

1l
@]

div v

(2) von=v_, t.-T(v,p)°n=0 onT,= U an(t)
£ %k T oceer

(3) n-T(v,p)'n = Py on rT

(4) v(x,0) = vo('x) in 2(0).

It describes the motion inside a fluid body 2(t) as well as
the shape of its free boundary 32(t) under the influence of
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an exterior force density f and a "athmospheric" pfessure Py
The problem can be regarded as an extension of the problem of
classical equilibrium figures of rotating liquids. The basic
existence theorem will be established via hard implicit func-
tion theorems.

E. DI BENEDETTO:

Holder estimates for non-linear degenerate evolution systems

We establish HOlder estimates for the spatial gradient Vu of
local weak solutions of degenerate parabolic systems of the
form

a—iui -div( IVqu-2Vui) = F,; (x,£,Vu) (i=1,2,...,m)

N

where u=(u1,...,um), Xx€EQecIR, t>0, max{1,§§—2) <p <« and

IF, (kv | s clvu (P! +E (x,0),

q PN .
fi €L (QT), q>p_1.

here Q is any bounded open set, O <T <«, and 2, = Qx(0,T).

T

We also establish H&lder continuity of nonnegative solutions
of the degenerate parabolic equation

a—u - -a—(ak'l(x,t,Vu)Lum) = f(x,t,u,vu), m>1.
at axk axl
P. BRENNER:

Everywhere defined scattering operators for nonlinear Klein-

Gordon equations

Space-time estimates for the linear Klein-Gordon equation are
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derived, and then applied together with previous results by
the author to prove similar estimates for the nonlinear Klein-
Gordon equation. Applying an argument originally due to W. A.
Strauss in the small data case, we then use these estimates

to prove the existence of everywhere defined scattering opera-
tors in the case of nonlinearities of the form f(u) = |u|°-1u
for 1+4/n <p s 1+4/(n-1) for n 2 3.

T. CAZENAVE:

Uniform estimates for solutions of some nonlinear evolution
equations

We consider semilinear Klein-Gordon equations of the  type

(K.G) u , -Au+ku = g(u) in rY

and semilinear heat equations of the type

(H) ut-Au = g(u) in QCIRN, u=0 in 23Q.

On applying a method based upon differential inequalities, we
prove that if'g satisfies some growth and superlinearity con-
ditions, then any global solution of (K.G) or (H) (that is any
solution that exists for all t 20) is uniformly bounded (with
respect to t) in some appropriate norms.

P. CONSTANTIN:

Blow up for nonlocal evolution equations

We show that the solution to the vorticity equation

g—tm(t,x) = w(t,x) (Hw) (t,x) t 20, x€IR, H = the Hilbert

transform
w(0,x) = Wy (x)
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can be explicitly computed (S. Klainerman, A. Majda, P. Lax,
P. Constantin). In particular, the blowing up solutions can be
analyzed. ’

We prove blow up for the Fake-Euler equation (semi-lagran-
gian Euler eq.)

Ig—tu(t,x) +U%(£,x) = -R(Tru?) (t,x) '

ll.'.l(O,x) = Uo(x?

U= (U R = (R,R.).

ij)i,j=1,..n; i™4'i,3=1,..n
xEZl:Rn on n". '

’ Ri the Riesz transforms,

G. DA PRATO:

Maximal regularity for abstract parabolic and elliptic systems

Consider the equation i
(1) u'(t) = A(t)u(t) +g(t)

with periodic solution u(0O) =u(2n). We prove the existence of
regular solutions of problem (1) under suitable hypotheses for
A(t). We use the linear results to study a nonlinear problem

(2) u' = g(ar,t,u)

by linearization.

Y. EBIHARA:

Classical solutions of Utt = (Um)xx (m>1)

We establish the local existence and uniqueness of classical .
solutions to the following problem: )

Deutsche i
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]utt(x,t) = ((u(x,t))m}xx, a<x<b, t>0

uo(x), ut(x,O) = u1(x), a<x<b

lu(x,o)

u(a,t) = u(b,t) = 0, t20,
where m is an integer with m25, and -« <a <b <e.

We apply Galerkin approximate procedure with a certain
penalty scheme.

H. ENGLER:

Gradient estimates for first order quasilinear evolution

equations in bounded domains

We study initial-boundary value problems for Hamilton-Jacobi
equations

atu-+H(x,u,qu) =0

in bounded cylindrical'smooth domains 9x(0,T). We show under
"natural" conditions for H and the boundary data

(i) existence of Lipschitz-continuous solutions for Lipschitz
data

(ii) existence and regularity properties of generalized
(viscosity-) solutions for continuous data

(iii) corresponding results for the stationary problem.
The proofs are based on parabolic regularization and (i) a

version of Bernstein's technique, (ii) interpolation and appro-
ximation, (iii) fixed point arguments.
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A. FRIEDMAN:

Blow-up of solutions of nonlinear parabolic equations

Consider

u, =Au = f(u) in Qx(0,x),
u=0 on 32 (0,»),
u(x,0) = ¢(x) on

where @ is a bounded convex domain in IRn, 9(x) 20 and f(u) >0

if u>0,
-~

ds

! f(s)

<,

Under some general conditions on f,¢, the solution blows up in
finite time T. We are interested in the following questions:
(i) What is the size of the blow-up set? (ii) Estimate

max u(x,t) as t-T. (iii) Find the smallest value g* such that
Wﬁ?t)" -+ if q>qg*. It is proved that, for a large class of
functions £ (including £ = (u+A\)P, 220, p>1 or £(u) =e%) the
blow up set stays away from 3Q; if n=1 and @' (x) changég sign
just once then the blow up set consists of a single point. If
£(u) = (u+r) P,

ulx,t) s c(r-t) /-1

and g* = (p-1)n/2.

Y. GIGA:

An application of Lp-theory for regularity of weak solutions

of the Navier-Stokes system

We construct a local strong solution in C([O,T],Ln(ﬂ)) and

Y0, T:LP (2)) (g+§==1, p >n) for the Navier-Stokes initial

Deutsche
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value problem in a smoothly bounded domain @ in R" with L”
initial data. As an application we show that the time singu-
larity set of Leray-Hopf weak solutions for n=4 has Lebesque

measure 2ze€ro.

I J. GINIBRE:

|
\

Scattering theory in the energy space for the nonlinear
|

Schrodinger (NLS) equation

We present a general theory of scattering for the NLS equation
ié = -(%)Aw-+f(¢) for general initial data and/or asymptotic
states in the energy space H1. Here ¢ is a complex function
defined in space time Din+1 (nz2) and £ is.a nonlinear inter-

action, typically

-1

P P
£@) = Oglol ' +alel 2 e (*)

with 1 Sp1 $py- The existence of the wave operators is proved
by solving the Cauchy problem at infinity by a contraction
method in a space of functions satisfying suitable space time
integrability properties. That argument yielﬂs asymptotic com-
pleteness for small data in H1 as a byproduct. Finally for
. n 2 3 asymptotic completeness in H1 for repulsive interactions
is proved by an extension of the method of Lin and Strauss.
In particular, all solutions with ini£1a1 data in H1 are proved
to satisfy suitable space time integrability properties under
assumptions on f that reduce to Ai >0 and 1+4/n <P, sz <
1+4(n-2) in the special case (*).

DF Deutsche
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H. KIELHOFER:

Some new aspects of Hopf bifurcation for evolution equations

We consider parameterdependent evolution equations
du

EE+AM)u+FM,m =0
in some real Hilbert space E. The classical Hopf bifurcation
theorem was considerably generalized by Alexander-Yorke, Ize, ‘

Chow-Mallet-Paret-Yorke. Their condition simply says that at

a critical value Ao of the parameter A a nonzero number of
eigenvalues of A()) crosses the imaginary axis apart from zero.
We think that this nonzero crossing number is not the essen-
tial condition for Hopf bifurcation. After fixing the phase

and eliminating the unknown period we end up with a system of
codimension 1. It is a nonzero crossing number of this reduced
system which entails bifurcation. Our condition allows a zero
crossing number of the original system as well as an eigenvalue
zero of A(Ao).

S. KLAINERMAN:

Nonlinear wave equations

We consider equations of the form,

(NWE) ou = F(ulu'lu”)'
(NKGE) pu+u = F(u,u’',u")

where u=u(t,x), x €1Rn, u',u' the first and second deriva-
tives of u, F a smooth function of u,u',u' vanishing of first
order for u,u',u''= 0. Consider the initial value problem

(I.V.P.) u=¢f(x), u, =eg(x) at t =0

Deutsche .
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and T, (e) the life span of solutions of the nonlinear equations
subject to the I.V.P. with f,g €C:(1Rn). We prove, for e suffi-
ciently small, ’

Theorem 1. For (NWE) if F does not depend on u, or can be
written in conservation form we have T,(e) =« for n>3 and
T,(c) zexp(Al) of n=3.

’ Theorem 2. For (NKGE) in n=3, T,(e) =e.

H. LANGE:

Blow-up for a class of nonlinear Schrédinger equations

We consider nonexistence of classical solutions to nonlinear
Schrddinger equations of the form

T 2 2 2,2
. fivg =- uxx+f(|ul )u+|<3xh(|u| Yh' (Ju]“)u

1u(x,0) = uo(x)

(f,h given real functions, k =const.) arising in various
physical situations '(plasma physics, Heisenberg ferromagnet,
superfluid films). If certain assumptions are valid, namely

: S

f(s)-s scg(s) (v¥Vsz20), g(s) = J £(t) dt,
o]
4 2
"E(h'(s” 20 (vsz20),
._' c23 (k=0), 3scs<4 (xk>0), c24 (k<0)
and either E1 (0) <0 or E.l (0) 50, ZG(O)2 > (c-1)E.I (O)F(0)
[where E,(0),G(0),F(0) are defined by F(t) = / 2 |u(x,t) | 2ax,
R

G(t) = Im / xu*u_ dx, E,(t) =f{|ux|2+g(|u|2) -

K/2[3xh(|u:|%) ]2} dx], then every classical solution to (1)
has a finite life span. :

DFG Deutsche )
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V. LOVICAR:

Periodic solutions to some nonlinear evolution equations

The problem (P) given by

2m 2n ’
c=1™1 28, x) 4 (-1)® L Ve, %) = Flult,x), 0O<x<r,
it

ax2n

azju szu '
(P) 2j(tlo) = '—2j(tr") =0, t€R, j = 0,...,n-1,
lax Ix

u(t+2n,x)

u(t,x), t€R, O<x<

is considered, where m,n€N, c>0 and F is an odd sublinear

or superlinear function. The assumptions on c,m,n,F are stated,
under which the problgm (P) has a sequence of generalized non-
zero solutions, whose (suitable) norms converge to O (if F is
sublinear) or to « (if F is superlinear).

S. LUCKHAUS:

Global boundedness for a differential-delay equation

We consider the equation
(1) Btu(x,t) -Au(x,t) = u(x,t) (1-u(x,t-1))

and the corresponding inequality. The question of boundedness
is reduced to the corresponding question for

(2) atu-Au S u, uz20, u(t,x)-u(t-1,x) =0.
The result is that

I If 2 =[a.b] and the b.c. are Neumann or Dirichlet then
3 K(|b-a]) s.th. for t >t(u ), u(t) <K for u sol. of (1).

Deutsche
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II If t <t(n) (resp. for Neumann cond. 1 <t(n,curv(3))
the same results holds for any .

III For large delays and large more-dimensional domains as
well as for @ =1IR, there is an exponentially growing
solution of (2).

K. MASUDA:

Analyticity of solutions of some nonlinear evolution equations

We shall show, by a new method, that solutions of K4V equa-

tions are analytic in x if the initial functions are analytic.
Using the same method, we can also treat, for instance, Euler
equations on @ (Q: domain of Rn, n=2,3), Navier-Stokes equa-
tions on Rn, degenerate parabolic equations of porous medium.

H. PECHER:

Low energy scattering for nonlinear Klein-Gordon equations

We study the scattering operator which belongs to the pair
of equations

(NLKG) u . - Au +m2u +£f(u) =0
and

2. _
(KG) U e Au +m“u = O.

Here f denotes a c'-function with £(0) =0 and |£'(s)| s
clslp_1 for any s €IR, m#0.

The scattering operator which describes solutions of the
Cauchy problem for (NLKG) asymptotically as t »i= can be
shown to exist on a whole neighbourhood of the origin in

Forschungsgemeinschaft
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energy space provided 1+H%T <p <1+—£— where the space dimen-

n-2'

sion n2 2 is arbitrary. This generalizes previous results of

W. Strauss, Tsutsumi-Hayashi, and the author.

J. PRUSS:

Wellposedness of some quasilinear equations from population

biology

Mtncmnbea

bounded smooth domain and consider the problem

(-~
u, +ua-+6u = divx[u-f K(a,a',x,u)qu(t,a',x)da'] t,azo0,
: e
XER
- .
(1) ju(t,0,x) = / B(a,x,u)u(t,a,x) da, t20, X€EQ
(o]
* 3
u/S K(a,a',x,u)ss(t,a',x)da' = 0, t,az0, Xx€23Q
[o]
lu(o,a,x) = u(a,x), az20, x€Q

where G,B,K,uo are given functions, and n(x) denotes the outer

normal at 3R. We show how this problem arises in population

biology and present several wellposedness results in Ll(IR+xn);

the natural space for this problem. In particular, we prove the

existence of a nonlinear semigroup T(t) in Ll(lR+xﬂ) associated

with (1), assuming B =B(a,x), § =§(a,x) and « =K(a,x)6°(a-a'),

i.e. for the case when the right hand side of eq. (1) is a

local operator.

M. SCHATZMAN:

Continuous Glimm functionals

For a system of hyperbolic conservation laws

Deutsche
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(1) u +£(u), =0, x€R, rz0, uevucmr”"

t
there exists a functional F such that
(2) F(u) ~ TV(u)

(3) if u is piecewise Lipschitz continuous and is an entro-
pic solution of (1) with small enough initial data and values
in an adequate bounded set

d
EEF(u(t)) < 0.

The uniqueness of the solution of Riemann problem can be de-
duced from this result.

T. SIDERIS:

Formation of singularities in three-dimensional compressible

fluids

Sufficient conditions on the initial data are given in order
that smooth solutions of the compressible Euler equation in
three space dimensions develop singularities in finite time.
Roughly speaking, the initial data must be localized and, on
average, compressed and outgoing.

E. SINESTRARI:

Totally non-linear integrodifferential equations

Some recent investigations by the author and A. Lunardi +)
refer to the integrodifferential equation

t
u'(t) = £(t,u(t)) +s g(t,s,u(s)) ds, tz20

(o]

(P)

u(0) = ug

Forschungsgemeinschaft
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where f£:[0,T]xD +X, g:A xD > X are nonlinear functions, D and
X Banach spaces with D X and AT = {(t,s) ER2, Ossst}.
Problem (P) has been studied under the main assumption that
the Fréchet derivative f (0,u_) = A:DcX ~»X generates an a-
nalytic semigroup. The local existence and uniqueness of a
differentiable solution oﬁ (P) is proved by supposing also
that £(.,u) is a-hdlder continuous, f(t,.) is lipschitz diffe-
rentiable near uo,g(.,s;u) is a-h&élder continuous, g(t,.,u) is
in L1/1-a and g(t,s,.) is continuously differentiable near ug.
Moreover it is shown that u' is o-hélder continuous up to

t =0 if a compatibility condition is satisfied. In the auto-
nomous and convolution case some results are given concerning
the existence of a solution for large t if u, is suitably
small and the Lyapunov stability of the zero solution.

(+)-—C°-regularity for non autonomous linear integrodifferential
equations of parabolic type. Preprint Univ. Pisa, June 1984

-Fully non linear integrodifferential equations in general
Banach space. Preprint Univ. Pisa, October 1984

-Existence in the large and stability for nonlinear Volterra
equations. Preprint Univ. Roma, October 1984.

H. SOHR:

Regularity problems for the equations of Navier Stokes

We prove the regularity of weak solutions of the equations of
Navier Stokes if the space variables are sufficiently large.
The result is contained in a joint paper with Prof. von Wahl.
It holds the following

Theorem: Let QEIR3 be a‘smooth exterior domain, ug €§1'2(n)

n Hz’z(n) nLq(ﬂ) with %9 =g <% and let u be a weak solution
of the equations of Navier Stokes

Deutsche
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ut-Au+(u-V)u+Vp =0, divu=0, u 3g =0 u(0) =u

such that additionally the generalized energy inequality holds.
Then there exist constants K>0, L >0 with

Ju(x,t)] €K a.e.

for |x| 2L, t 20. It follows the C -regularity of u and p in
. space for t >0 and large |x]|.

H. TANABE:

Nonlinear integro-differential equations of Volterra type

This talk is concerned with the initial-boundary value problem
for the integro-differential equation of Volterra type:

3u t n )
ﬁ(x,t) -Au(x,t) = J a(t-s) I —o,(Vu(x,s)) ds,

0 i=1 %% 1
X€EQ, O<t <,
u(x,t) = 0, X €30, O<t <w,
u(x,0) = u(x), ' X €Q,

where Oy i=1,...,n, are real valued functions with bounded

continuous first order derivatives in R™. For any initial ‘value
. u, €W;'p(ﬂ), 1 <p <o, an LP solution of this problem exists.

The uniqueness follows from the fact that if we consider the

above problem in the space W-1’p(n), then the nonlinear part

satisfies a uniform Lipschitz condition. That A with the Dirich-

‘let boundary condition generates an analytic semigroup in

w ''P(2) can be shown with the aid of R. Seeley's interpolation

theorem.

DF Deutsche .
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M. TSUTSUMI:

Global existence of classical solutions of nonlinear Klein-

Gordon equations and of nonlinear Schrddinger equations in

the exterior domain

Recently Y. Shibata and Y. Tsutsumi have étudied intensively
the global existence of sufficiently smooth solutions to

nonlinear wave equations and nonlinear Schr&dinger equations
in an exterior domain with homogeneous Dirichlet boundary

condition for small initial data. Here, in semi-linear case,
their results are improved and also extended to the variable
coefficients case.” Morewetz estimates are found to be useful.

G. VELO:

The Cauchy problem in the energy space for the nonlinear
Schrédinger (NLS) and the nonlinear Klein-Gordon (NLKG)

equations

We review the existence and uniqueness results for the solutions
of the Cauchy problem for the NLS equation i& =_—(%)A¢-+f(w)
and the NLKG equation o@ +f(¢) = O for general initial data in
the energy space. Here ¢ is a complex function defined in space
time IRn+1 and £ is a nonlinear interaction, typically

. p2—1
+1,0] o (*)

Py
£(0) = (A ]0]

with 1 §p1 5p2 and Az >0. We compare the results obtained by

the method of contraction for the local (in time) Cauchy problem
and a priori estimates for the global problem with the method

of compactness for the existence of global (weak) solutions and

partial contraction for uniqueness. The best results are ob-
tained by the second method, whereby global existence and unique-
ness are proved, in the special case (*), for 1 5p1 5p2 <1+4/(n-2)

Deutsche °
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for the NLKG equation, and under a similar, but slightly stron-
ger condition for the NLS equation.

P. WEIDEMAIER:

boundary-value problem with 3rd. boundary condition

Local classical solvability of a quasilinéar hyperbolic initial-

Existence of a local classical solution for the initial-boundary-

value problem

in a Hilbert space # where g is a real valued function and A
is a self-adjoint operator on H. The nonlinear term in (*) is
a "scalar nonlinearity"” which was introduced independently by
Medeiros and by Bazley and Kiipper.

The equation (*) can be solved explicitly in terms of a solu-

tion of a scalar ordinary differential equation. We also examine

equilibrium solutions of (*) and present some results on their

" o_ = y .. 3
u ai(aij(t,u)aju) f(t,u, u) in QR
aij(t,u)viaju-+p(t)u a0 = (o]
= 1 =

u(O)-—uo, u' (0) u,

is proved.

R. WEINACHT:

A special class of quasi-linear evolution equations

. We consider the nonlinear evolution equation
du 1
* — - =
(*) dt+g{2(Au,u) }Au + Au = h(t)
|

stability.

Deutsche
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F. WEISSLER:

Single point blow-up for a semilinear heat equation

We consider the finite time blow-up behaviour of solutions to
the semilinear heat equation

ut(t.X) = Au(t,x) +F(u(t,x)), t>0, x€Q
(*) qu(t,y) =0 . t>0, y€an
u(o,x) = f(x) 20, XEQ

which is formally equivalent to the integral equation

ta

. -
(**) u(t) = etg 4 selt™s)A

(o] -

F(u(s)) ds.

Theorem. Suppose @ = {x €IRn:|x{ <R} or IR"™. Assume £20 in

Co(ﬂ) is radially symmetric and radially non-increasing. Suppose

further that F:[0,») -+ [0,~) is convex, F(0) =0, F(x) >0 for

x>0, and lim inf xF'(x)/F(x) >1. Let u(t) =u(t,.) be the corres-

X0

ponding maximal solution of (**) and (*), and suppose its exis-

tence time T is finite. Then for all x #0 in Q

lim sup u(t,x) < =,
t-»T

Berichterstatter: W. von Wahl
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