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Abstract:

Many problems deriving from applications, described by systems of

differential equations, are characterized by constants of motion,
representing relevant physical properties of the underlying
dynamical systems, which are kept constant along the solution. In
particular, Hamiltonian problems represent an important instance,
and their numerical solution constitutes the core of what is nowadays
named Geometric Integration.

For canonical Hamiltonian problems, the most important constant of
motion is the Hamiltonian function itself, which is often referred to as
the “energy” of the system. For this reason, methods which are able
to conserve the Hamiltonian are usually named energy-conserving.
This short course is meant to provide a concise introduction to
energy-conserving Runge-Kutta methods. The key tool exploited to
devise these methods is what we have called “discrete line integral™:
roughly speaking, one imposes energy conservation by requiring that
a discrete counterpart of a line integral vanishes along the numerical
solution regarded as a path in the phase space.

The course will also cover some recent topics of research, including
the numerical solution of Hamiltonian PDEs, as well as the devising
of methods which are both symplectic and energyconserving.
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