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Global Classical Solution and Boundedness to a Chemotaxis- Haptotaxis
Model with Re-establishment Mechanisms
& At
(feF i de K )

In this talk, we introduce a chemotaxis-haptotaxis model with
re-establishment effect. We consider this problem in a bounded domain with
zero-flux boundary conditions. Although the LA\infty -norm of the ECM
density \omega is easy to be obtained, the re-establishment mechanism still
cause essential difficulty due to the deficiency of regularity for \omega. We
use some iterative techniques to establish the WA{1,\infty} bound of uPA
protease concentration v, and further obtained the LA\infty estimate of the
cancer cell density u. Using these a prior estimates, we finally established the
existence of global-in-time classical solution, which is bounded uniformly. In
particular, the global solvability and boundedness of smooth solutions in
dimension 3 has never been touched before, this is the first attempt to solve
this problem.

Entropy-bounded solutions of the compressible Navier-Stokes equations in
the presence of far field vacuum
FHTT
(FHEF XKRF)

The entropy is one of the fundamental states of a fluid. In spite of its
physical importance in the gas dynamics, the mathematical analysis on it in
the presence of vacuum was rarely carried out. As the entropy is expressed
as some combination of the logarithems of the temperature and the density,
the entropy is not even well defined in the vacuum region, and the
regularities of the temperature and density do not imply any desired uniform
regularities of the entropy near the vacuum region from the non-vacuum
side. It has been known that classical solutions to the full compressible
Navier-Stokes equations may blow up in finite time, and may have no



solutions in the class of inhomogeneous Sobolev space, if the initial density
has nontrivial compact support. Different from the compact supported
case, in this talk, we will show that the one-dimensional full compressible
Navier-Stokes equations are globally well-posed in the inhomogenesous
Sobolev spaces, and the corresponding entropy can be uniformly bounded
from both above and below, if the initial density has no interior vacuum, but
decays to vacuum slowly at the far field.

Large time behavior of solutions to a fully parabolic attraction-repulsion
chemotaxis system
FHE
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The talk is a survey of the new results for a class of fully parabolic
attraction-repulsion chemotaxis system with or without logistic source under
homogeneous Neumann boundary conditions in a smooth bounded domain in
RAN.

Perturbation Problems of Continuous Subsonic-Sonic Flowsin Convergent
Nozzles
X IG TG
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In this talk, we will discuss the perturbation problems of isentropic,
irrotational, steady compressible and continuous Euler subsonic-sonic flows in
a 2-D convergent nozzle: finitely convergent nozzles, finitely and infinitely long
symmetric convergent nozzle. The problems we consider can be described as
the free boundary problem of nonlinear degenerate elliptic equations with
nonlocal boundary value conditions and degeneracy at free boundary, whose
free boundary is sonic curve. The main methods we use to solve the problem
are the Schauder fixed point theorem and energy estimates.
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Proper spaces for the asymptotic convergence of solutions of porous
medium equation
F RAF
(ER=BFEE)
In this talk, we consider the problem that a weighted L"\infty space
W _\vartheta(\mathbb{R}*N) is proper or not for the asymptotic convergence
of solutions of the porous medium equation. We find that there exists a
critical exponent \vartheta=\sigma of the proper spaces for the asymptotic
problem proposed by Alikakos and Rostamian in 1984.

Global boundedness of solutions to a chemotaxis—haptotaxis model with
tissue remodeling
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This talk is concerned with a cancer invasion model comprising a strongly
coupled PDE-ODE system in two and three space dimensions. The system
consists of a parabolic equation describing cancer cell migration arising from a
combination of chemotaxis and haptotaxis, a parabolic/elliptic equation
describing the dynamics of matrix degrading enzymes (MDE), and an ODE
describing the evolution and re-modeling of the extracellular matrix (ECM).
We point out that this strongly coupled PDE-ODE setup presents new
mathematical difficulties, which are overcome by developing new integral
estimate techniques.We prove that the system admits a unique global
classical solution which is uniformly bounded in time in the two-dimensional
spatial setting at all cancer cell proliferation rates. We also prove that, in the
case of three-dimensional convex spatial domain, when cancer cell
proliferation is suitably small, the system also possesses a unique classical
solution for appropriately small initial data. These results improve previously
known ones.



