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Splitting methods are widely used in numerical integration of ordinary and partial differential equations. Splitting methods constitute an appropriate choice when the vector field associated with the differential can be decomposed in several pieces and each of them is integrable. Closely connected with splitting integrators are composition methods. We will illustrate the main features of splitting and composition methods for the symplectic and multisymplectic integration of  Volterra lattice equations, nonlinear Schrödinger equation and Bossinesq equation.

Oscillatory systems occur in many scientific and engineering applications.  Typical numerical challenges arise when oscillating occur on different time scales. Multiscale properties of highly oscillatory systems can be approximated by using homogenization and averaging. We will show how splitting can be used by the integration of Korteweg de Vries – Burgers equation with slow and fast dynamics.
