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Abstract

A finite volume method for solving the monodomain and bidomain models for the elec-
trical activity of myocardial tissue is presented. These models consist of a parabolic PDE
and a system of a degenerate parabolic and an elliptic PDE, respectively, for certain
electric potentials, coupled to an ODE for the gating variable. Existence and unique-
ness of the approximate solution is proved. It is also shown that the scheme converges
to the corresponding weak solution for the monodomain model, and also for the bido-
main equations in the special case of fibers aligned with the axis. Numerical examples
in two and three space dimensions indicate experimental rates of convergence slightly
above first order for both models. In addition, since typical solutions of the studied
models exhibit wavefronts with steep gradients, the finite volume scheme is enriched by
a fully adaptive multiresolution method, whose basic purpose is to concentrate compu-
tational effort on zones of strong variation of the solution. Time adaptivity is achieved
by two alternative devices, namely locally varying time stepping and a Runge-Kutta-
Fehlberg-type adaptive time integration. Finally, the optimal choice of the threshold
for discarding non-significant information in the multiresolution representation of the
solution is addressed.
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