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Bidomain models are very important mathematical models in cardiac
electrophysiology. However, it is very difficult to analyze bidomain models mathematically,
therefore not much was known about the qualitative properties of solutions such as stability. In the

present research, we studied the bidomain Allen-Cahn equation and established a general theory on
the nonlinear stability of planar waves, and solved the open problem concerning whether or not the
maximum principle holds for the bidomain operator. We also studied the sawtooth zigzag patterns that
typically appear when a planar front destabilizes and, by a combination of theoretical and
numerical methods, we shed light on the mechanism that produces those sawtooth patterns.
Furthermore, by using numerical simulations, we studiend the behavior of pulse waves in the bidomain
FitzHugh-Nagumo equation and showed that there are different types of behaviors when the flat pulse
waves become unstable.
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