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Structure-Preserving Flows of Symplectic Matrix
Pairs

AR

We construct a nonlinear differential equation of
matrix pairs that is invariant (the in a class of
symplectic matrix pairs. Its solution also preserves
invariant subspaces on the whole orbit (the
Eigenvector-Preserving Property). Such a flow is
called a structure-preserving flow and is governed by
a Riccati differential equation (RDE) for some
suitable Hamiltonian matrix. In addition, Radon's
lemma leads to an explicit form of this equation.
Therefore, blow-ups for the structure-preserving
flows may happen at a finite t. To continue, we then
utilize the Grassmann manifolds to extend the
domain of the structure-preserving flow to the
whole S$\mathbb{R}S subtracting some isolated
points. On the other hand, the Structure-Preserving
Doubling Algorithm (SDA) is an efficient numerical
method for solving algebraic Riccati equations and
nonlinear matrix equations. In conjunction with the
structure-preserving flow, we consider the two
special classes of symplectic pairs corresponding
algorithms SDA-1 and SDA-2. It is shown that at
St=27{k-1},k\in \mathbb{z}$ this flow passes through
the iterates generated by SDA-1 and SDA-2,
respectively. Therefore, the SDA and its
corresponding  structure-preserving flow have
identical asymptotic behaviors, including the
stability, instability, periodicity, and quasi-periodicity
of the dynamics.
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N Solving central configuration problems with
REEH | elimination methods?

In this talk, | will first introduce the problems of
central configuration and its generalization, balanced
configurations. Second, | will present some
elimination methods such as resultant, groebner

FE=E | basis, and Wu’s method and compare some of their

advantages or disadvantages with others. | expect to
explore the possibility of solving more
central/balanced configuration problems with those
elimination methods.
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Global solutions to the compressible Euler equations
in transonic nozzle flows
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We consider the Cauchy problems for the
compressible Euler equations in a variable area duct,
subject to the initial data near the sonic states. An
asymptotic expansion of solutions for Riemann
problems is found in the series consisting of the
classical Riemann solvers and the perturbations
solving the linearized system of equations around
solvers. We develop a generalized Glimm method to
establish the existence results. The stability of the
scheme is resulted from the estimates of interaction
among classical elementary waves and the
perturbations. When the method is applied to the
problems, the limit of approximate solutions serves
as a BV entropy solution in the case that the duct is
expanding.
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Some Results on Space Science and Medical
Image-Data Processing
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In this talk, | will present my recent results in Space
sciences, medical image processing and
data-modeling.

The global well-posedness of Fanno-Rayleigh flows
is obtained by a new version of generalized Glimm
scheme (GGS) and the improvement of Liu-Yang
method. A new MacCormack's scheme s
constructed for the numerical simulations. The
global existence of entropy solutions of
hydrodynamic escape model, which is one of the
most important topics in astrophysics, is also
established by GGS and the estimated of Knudsen
and Mach number.

In the applied of mathematics, we use the
technique of data analysis and signals processing for
the applications of several treatments in medical
sciences.

We plan in the future to implement mechanical
learning processes for space sciences and medical
image processing of the views.

The use of a norm structure for recognizing more
general space image also belongs to our future plan.
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Existence and Instability of Traveling Pulses of
Keller-Segel System with Nonlinear Chemical
Gradients and Small Diffusions
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In this paper, we consider a generalized model of
2_2 Keller-Segel system with nonlinear chemical
gradient and small cell diffusion. The existence of the
traveling pulses for such equations is established by
the methods of geometric singular perturbation
(GSP in short) and trapping regions from dynamical
systems theory. By the technique of GSP, we show
that the necessary condition for the existence of
traveling pulses is that their limiting pro- _les with
vanishing diffusion can only consist of the slow flows
on the critical manifold of the corresponding
algebraic-differential system. We also consider the
linear instability of these pulses by the spectral
analysis of the linearized operators.




P LA

A
EH

Standing Waves in near-parallel vortex filaments
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In this talk, we consider the model for n almost
parallel vortex filaments in a 3 dimensional fluid
which takes in consideration the interaction between
different filaments and an approximation for the
self-induction. We will apply Nash-Moser theorem to
prove the existence of periodic standing waves.
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