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Existence of solutions for some degenerate
parabolic equation with initial data in Lr

Goro Akagi
Shibaura Institute of Technology, Japan
akagi@aoni.waseda.jp

The existence of local (in time) solutions of the follow-
ing initial-boundary value problem with u0 ∈ Lr(Ω)
is proved under r > N(q − p)/p without imposing
any smallness on u0 and f :

ut(x, t)−∆pu(x, t) − |u|q−2u(x, t) = f(x, t) ,
(x, t) ∈ Ω× (0, T ),

u(x, t) = 0 , (x, t) ∈ ∂Ω× (0, T ),

u(x, 0) = u0(x) , x ∈ Ω,

where 2 ≤ p < q < +∞, Ω is a bounded do-
main in RN with smooth boundary ∂Ω, T > 0, f :
Ω× (0, T )→ R is given and ∆p denotes the so-called
p-Laplacian defined by ∆pu := ∇ · (|∇u|p−2∇u).

Our proof relies on the reduction of the above
problem into the Cauchy problem for an evolution
equation governed by the difference of two subdif-
ferentials in a reflexive Banach space, and moreover,
several useful properties of subdifferential operators
and the potential well method are employed to es-
tablish energy estimates. Particularly, Lr-estimates
of solutions play a crucial role to construct a time-
local solution and reveal the dependence of the time
interval [0, T0] in which the problem admits a solu-
tion. More precisely, T0 depends only on |u0|Lr and
f .

Furthermore, sufficient conditions for the exis-
tence of global (in time) solutions are also presented.
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Homoclinic snaking in the forced complex
Ginzburg Landau equation

John Burke
University of California at Berkeley, Department of
Physics, USA
burkej8@socrates.berkeley.edu
and Edgar Knobloch

Many pattern forming systems contain a multiplic-
ity of coexisting stationary spatially localized states.

The spatial dynamics of such systems is characterized
by homoclinic orbits which are organized around het-
eroclinic cycles between a fixed point and a periodic
orbit. These states occupy an extended region in
parameter space called the snaking region. A similar
behavior is present in systems which contain hete-
roclinic orbits between two fixed point, though in
this case the solutions collapse to a single point in
parameter space. In this talk we present a novel hy-
brid example, found in the forced complex Ginzburg
Landau equation, which combines aspects from both
types of behavior: homoclinic snaking involving a
heteroclinic connection between a fixed point and a
periodic orbit which collapses to a point in parameter
space.
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Existence result for a binary-mixture trans-
port model with different densities

Catherine Choquet
Universite Paul Cezanne, France
c.choquet@univ-cezanne.fr

We consider a model for the displacement of a binary-
mixture in porous media. The components have dif-
ferent densities. It leads to the analysis of a system
of nonlinear coupled parabolic partial differential
equations. The main mathematical diffculty is the
triangular flow matrix. Using two sequences of reg-
ularizing kernels we state the existence of a weak
solution for the problem.
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On solutions to nonlinear equations modeling
compressible fluid flow with capillary stress
effects

Diane Denny
Texas A&M University-Corpus Christi, USA
diane.denny@tamucc.edu

We study the initial-value problem for a system
of differential equations that models the flow of a
compressible fluid with capillary stress effects. The
system includes a hyperbolic equation for the den-
sity, a parabolic equation for the temperature, a
hyperbolic equation for the velocity, and an algebraic
equation (the equation of the state) for the pressure.



We prove the existence of a unique, classical solution
to an initial-value problem for this system of equa-
tions under periodic boundary conditions. The key
to the proof is an a priori estimate for the divergence
of velocity in a high Sobolev norm.

−→∞ �∞←−

Research on the Costing and Data Mining
Based on ABC in Logistics Firms

Mu Dong
Beijing Jiaotong University, School of Economics and
Management, Peoples Republic of China
mueast@163.com
Zhou Ling-yun

Abstract.
The costing and data mining of logistics costs

will become increasingly important to all firms seek-
ing competitive advantages. Activity Based Cost-
ing (ABC) is considered as the optimized and most
promising method of costing and controlling logis-
tics cost now, and logistics cost data mining based
on ABC is playing a very important role in business
management. The paper firstly analyses the princi-
ple of ABC for logistics cost project, and according
to the basic principle of ABC and business manage-
ment, the paper put forward the basically technical
route of logistics project cost costing and data min-
ing based on ABC for business management and de-
cisions, moreover, the concrete costing process and
model of applying ABC are deduced, then the fur-
ther application forms of data mining based on ABC
are summarized and elaborated for business manage-
ment and decisions.
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Problems in the Theory of Semilinear PDE’s
and their Connection to Probability

Janos Englander
University of California at Santa Barbara, USA
englander@pstat.ucsb.edu
R. Pinsky

We will discuss some problems related to semilin-
ear parabolic and elliptic PDE’s (existence, unique-
ness of nonnegative solutions, solutions on punctured
domains etc.) and their probabilistic counterpart
(measure valued processes).
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Positive Periodic Solutions of The Nonlinear
Parabolic Equations

Svetlin Georgiev
University of Sofia, Faculty of Mathematics and In-
formatics, Bulgaria
sgg2000bg@yahoo.com

In this paper we consider the initial value problem

(1) ∂tu = ν∆u+ F (t, x, u(t, x), D2
xu(t, x)), x ∈ Rn,

(1′) u is periodic in t,

(1′′) u(0, x) = u0 ∈ Ḃγp,q(Rn),

where ν 6= 0,q ≥ 1, 10 is arbitrary chosen and fixed.
Here we propose new approach for investigation

of the periodicity problem (1), (1′), (1′′) which is
based on the theory of completely continuous vector
field presented by M. Krasnosel’skii and P. Zabrejko
. This method is used for investigation of the period-
icity problem for the Korteweg de Vries equation. In
the accessible literature there are too many methods
for investigations of the periodicity problem (1), (1′),
(1′′) which are different than the method which we
propose in this paper. This method gives new results
for the periodicity problem (1), (1′), (1′′).
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SOLVABILITY OF SOME PARTIAL INTE-
GRAL EQUATIONS IN BANACH SPACE

Onur alp Ilhan
Erciyes University Faculty of Education, Turkey
oailhan@erciyes.edu.tr
Shavkat Alimov

An integral equation of contact problem of the theory
of visco elasticity of mixed Fredholm and Volterra
type in Banach space with spectral parameter de-
pending on time is considered. In the case where the
initial value of parameter coincides with some iso-
lated point of the spectrum of Fredholm operator the
additional conditions of solvability are established.
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Qualitative Dynamics of Periodic Nonlineari-
ties

Jean-michelet Jean-michelet
Department of Mathematics and Statistics, USA
jmichel@tcnj.edu

I will present part of my work on a type of third-order



nonlinear ordinary differential equations that is used
to model phenomena in the fields of fluid mechan-
ics, combustion theory, and semiconductor physics. I
will show how, armed only with the assumption that
the nonlinearity is periodic, it is possible to draw a
fairly complete picture of the qualitative dynamics.
I will also outline a method for constructing Silnikov
homoclinic trajectories for these three-dimensional
systems.
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On stochastic fractional relaxation equations

Anna Karczewska
University of Zielona Gora, Poland
A.Karczewska@wmie.uz.zgora.pl

The presentation deals with stochastic fractional re-
laxation equations in a Hilbert space.The purpose
of this talk is to establish the existence of strong
solutions to the stochastic versions of the general-
ized Basset equation. The Basset equation arises in
fluid dynamics concerning the unsteady motion of
a particle accelerating in a viscous fluid under the
action of the gravity, see e.g. [3]. It corresponds to a
fractional relaxation equation and can be interpreted
as an integral equation, which is our viewpoint.

This presentation bases on very recent, not yet
published deterministic and stochastic results, ob-
tained in [2] and [1], respectively.
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The Issue of Local Solvability for Nonlinear
Equations

Marcus Khuri
Stony Brook University, USA
khuri@math.sunysb.edu

The most simple and basic question that one can
ask of a differential equation, is whether it admits
any solution in any neighborhood of a point. Thus it
is surprising to note how little is known concerning
this question, for many well-known nonlinear partial
differential equations. Motivated by problems from
geometry, we will discuss this issue for the class of
Monge-Ampere equations. New sufficient conditions
for existence, as well as counterexamples, will be
presented.
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Stability of linear dynamic equations on time
scales

Namjip Koo
Chungnam National University, Korea
njkoo@cnu.ac.kr
Sung Kyu Choi

In this talk we introduce u∞-quasisimilarity to order
to unify (continuous) t∞-quasisimilarity and (dis-
crete) n∞-quasisimilarity and then investigate the
strong stability for linear dynamic equations on time
scales by using the concept of u∞-quasisimilarity and
dynamic inequality.
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Quotient Coupled Systems of ODE’s

Maria Leite
Purdue University, Department of Mathematics,
USA
mleite@math.purdue.edu

A coupled cell network is coupled system of ODE’s.
Every coupled cell system, when restrict to a flow-
invariant subspace defined by equality of certain cell
coordinates, is associated with a quotient network.
Given a (quotient) network, we describe a general
method to construct coupled cell networks admitting
it as a quotient. Also, we investigate the impact of a
generic codimension-one synchrony-breaking bifurca-
tion from a synchronous equilibrium, occurring in the
quotient network, for the different networks having
it as a quotient network.
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Classic and fractal geometry of smooth linear
oscillations on a finite interval

Mervan Pasic



Department of Mathematics, FER, University of Za-
greb, Croatia
mervan.pasic@fer.hr

Classic and fractal geometry of oscillatory smooth
solutions y ∈ C(Ī) ∪ C2((0, 1]) of the second-order
linear differential equation y′′ + f(x)y = 0 on the
unit interval I = (0, 1) contain the following five new
problems: the finiteness of the length of the graph
G(y) - the so-called rectifiable oscillations on I, si-
multaneous oscillations at x = 0 and x = 1 - the
so-called two-point oscillations on I, oscillations in
respect to a given nonzero oscillation axis - the so-
called relative oscillations on I, the infiniteness of the
length of the graph G(y) - the so-called unrectifiable
oscillations on I, and positiveness and finiteness of
the s - dimensional upper Minkowski content of G(y)
- the so-called fractal oscillations on I.
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CHARACTERIZATIONS OF POSITIVE
LINEAR VOLTERRA-STIELTJES EQUA-
TIONS

Ngoc Pham huu anh
Institute of Mathematics, Ilmenau Technical Univer-
sity, Germany
phanhngoc@yahoo.com

We first introduce the notion of positive linear
Volterra-Stieltjes equations. Then, we give some
characterizations of positive equations. An explicit
criterion and a Perron-Frobenius theorem for positive

linear Volterra- Stieltjes equations are given. Next,
we offer a new criterion for uniformly asymptotic
stability of positive equations. Finally, we study sta-
bility radii of positive linear Volterra-Stieltjes equa-
tions. It is proved that complex, real and positive
stability radius of positive linear Volterra-Stieltjes
equations under structured perturbations coincide
and can be computed by an explicit formula. The
obtained results include our ones established ear-
lier in only recent time for positive linear Volterra
integro-differential equations of convolution type and
for positive linear functional differential equations as
particular cases.
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About the Stability of Gas Balls

Gerhard Strohmer
College of Liberal Arts & Sciences, USA
strohmer@math.uiowa.edu

The presentation is concerned with the question of
stability for the spherically symmetric equilibrium
of a slowly rotating barotropic fluid under the influ-
ence of self gravitation with a free boundary without
surface tension. This analysis proceeds by a study
of the linearization of the equation. Its solutions
do not decay exponentially, which makes it hard to
derive nonlinear stability from linear stability. We
discuss some of the difficulties and the tools used for
overcoming them.
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