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AbstratTime-dependent PDE problems of mixed type ontaining paraboli, hyperboli and reation termstypially exhibit wide ranges of temporal sales, hallenging the time integration to avoid anexpensive fully impliit treatment of the whole oupled semi-disrete system. Reently, we havedeveloped so-alled IMpliit-EXpliit (IMEX) Runge-Kutta-Chebyshev (RKC) methods. Suhmethods treat advetion and di�usion terms expliitly and sti� reation terms impliitly, whihis attrative in higher spae dimension. The stability region of this one-step method is strethedalong the negative real axis. Near the origin its boundary omes lose to the imaginary axisallowing the integration of slightly dissipative problems. However, sine there is no intersetionwith the imaginary axis, problems having purely imaginary eigenvalues may impede very smalltemporal step sizes.The speial two-step form that we will disuss here has been designed to overome this and toprovide a non-zero imaginary stability boundary. This allows, for example, the integration of pureadvetion equations disretized in spae with entered shemes, but also problems of a di�erentorigin like damped or visous wave equations, oupled sound and heat ow problems, or theMaxwell equations oupled with nonlinear heat equations. An additional advantage is that italso simpli�es the hoie of temporal step sizes satisfying the von Neumann stability riterion byembedding a thin and very long retangle inside the stability region. Embedding retangles orother tratable domains with this purpose is an idea of Wesseling.

1


