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The study of Bifurcations and Chaotic behaviour for Bonhoeffer-van
der Pol oscillation model with periodic external force
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ABSTRACT

The effect of a periodic and a chaotic behaviour in the Bonhoefter-van der pol(BVP) oscillation of the nerve membrane driven
by a periodic stimulating current A, cos ex are investigated numerically.

As the parameter A, is varied in the range from O to 1.8, the BVP model shows up an ordinary and reversed period-doubling
cascade and a chaotic state. At the low driving amplitude, A, the period-doubling and the chaotic state occur. Especially as A, is
large than 0.7182, a chaotic behaviour in the BVP is proved and as A, is large than 1.302, a reverse period-doubling is proved.

To analyse the BVP model for chaotic behaviour Phase plane, Poincare map, Time series, Bifurcation diagram, Lyapunov
exponent and Fractal dimension are used to verify that properties.
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Fig. 1. Phase plane and time series without periodic stimulating current I(t) on BVP model.
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Fig. 4. Phase plane, poincare map and time series when A, = 0.76
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