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ABSTRACT

In this short article, we discuss some difference schemes, such as Euler scheme, Runge—Kutta
scheme and symplectic integrator, from the viewpoints of dynamical systems. It is well known
that for Hamiltonian dynamical systems enengy consevation law is valid. The other property
for Hamiltonian dynamical systems is known as Liouville's theorem which means volume preservation
in phase space. The third one is that the flow in phase space for our dynamical systems can be
regarded as a canonical transformation, which means that symplectic structure is conserved. For
the difference equations derived from Hamilton's equations are also expected to be satisfied with
the properties mentioned above. For natural Hamiltonian dynamical systems with two-degree—of
freedom, potential functions are determined so that each difference scheme may keep those

properties.
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