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Splitting methods constitute a class (numerical) schemes for solving initial value problems. Roughly
speaking, they decompose the vector field into several parts and integrate these parts separately. Splitting
methods are frequently used for the time discretisation of partial differential equations. The reason for this
is that the splitting procedure yields highly competitive time stepping schemes which can dramatically
reduce the required computational effort, compared to schemes based on the full vector field. Recent
surveys on splitting methods are given in the monographs [1, 6] and in the article [8].

The first part of the mini-course will be devoted to splitting methods for ODEs. Following [1], we shall
derive the (non-stiff) order conditions via the well-known Baker–Campbell–Hausdorff formula.

In the second part, emphasis will be laid on a sound convergence theory for splitting methods applied to
time dependent partial differential equations. In particular, we will cover the following topics: evolution
equations with unbounded operators; splitting methods for Schrödinger equations; dimension splitting for
parabolic problems; boundary conditions; high-order splitting methods for analytic semigroups; nonlinear
problems. The main reference for this part will be the article [7] and our recent papers [2, 3, 4, 5].

The mini-course will be complemented by practical exercises in Matlab.
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