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A large class of quasilinear elliptic pdes can be reduced to semilinear problems
by Kirchhoff-transformation. For example, the time-discretized Richards
equation can be reformulated in this way as a convex minimization prob-
lem for which fast multigrid solvers are available [2]. Unfortunately, in most
practical applications the constitutive relationships generating the nonlin-
earity are not constant on the whole computational domain but change dis-
continuously across certain subdomains. In this talk we consider nonlinear,
non-overlapping domain decomposition methods based on a corresponding
domain decomposition. Kirchhoff transformation/monotone multigrid then
is applied as a fast solver for the resulting local nonlinear problems on the sub-
domains. In particular, we concentrate on iterations of Dirichlet-Neumann
and Robin-Robin type. Theoretical convergence results as well as numerical
compuations will be presented.

Joint work with Ralf Kornhuber and Oliver Sander (Freie Universität Berlin).
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