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Abstract:
We will study the singularity dynamics and its stability problem of the
viscosity solutions of the H-J equations with its applications to the Mather
theory and the weak KAM theory, and its applications to the Hamiltonian
dynamics. We know now that the singularity of the barrier functions will
propagate on the supercritical energy surface as well as that of the weak KAM
solutions. This research area will be great application of the optimal
control theory to some deep results in Hamiltonian dynamics. We hope to solve
the following problems:

1. We intend to find an analytic setting for the propagation of
singularities on viscosity solutions along the generalized characteristics;

2. We want to study the relationship between the regulation of the barrier
functions and the propagation of the singular points;

3. We shall give the variational constructions on the viscosity solutions

of the H-J equations with the optimal control items.
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Abstract (Brief description of research background, main methods,
contributions, and research data):
As all known, Hamiltonian systems is the most important field. In Hamiltonian
mechanics, variouss questions and results concern whether there exists an
orbit which in the infinite past tends to one region of phase space and in
the infinite future tends to another region of phase space. It is well known,
by KAM theory , that invariant simple closed curves for such diffeomorphims
often exsit. Fathi development the theory of the weak KAM for
Hamiltonian—Jacobi equations.

In the study of the fund, we studied the singularity of the viscosity
solutions of the Hamilton—Jacobi equations. Meanwhile we studied the
relationship of the solutions of the systems Hyperbolic conversation law and

the Hamilton—Jacobi equations.
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