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In the present work we focus on the abstract setting of coupled Cauchy problems, where one
of the sub-problems provides a extra condition, of boundary type, to the other. We consider
equations of the form:

u̇(t) = Au(t) for t ≥ 0, u(0) = u0 ∈ E,

v̇(t) = Bv(t) for t ≥ 0, v(0) = v0 ∈ F,

Lu(t) = v(t) for t ≥ 0,

where E and F are Banach spaces over the complex field C, A and B are (unbounded) linear
operators on E and F , respectively. The coupling of the two problems involves the unbounded
linear operator L acting between E and F . Moreover, the coupling is such that one of the
problems prescribes a “boundary type” extra condition for the other one.

In order to give an approximate solution to this problem, we study operator splitting meth-
ods. The theory of one-sided coupled operator matrices (see [1], [3], [4]) provides an excellent
framework to study the well-posedness of such problems. We show that with this machinery
even operator splitting methods can be treated conveniently and rather efficiently. We consider
three specific examples: the Lie (sequential), the Strang, and the weighted splitting, and prove
the convergence of these methods along with error bounds under fairly general assumptions.
Simple numerical examples show that the obtained theoretical bounds can be computationally
realised.

The talk is based on the joint work [2] with B. Farkas and M. Ehrhardt (Wuppertal).
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