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Bifurcation Analysis of Quasi-Periodic Solution and Its Application for
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In this study, we developed Lyapunov bundle which is a classification tool
for quasi-periodic bifurcations, and we found and classified many bifurcations. Then, we explained
them by the simple discrete-time dynamical systems and the continuous time dynamical systems of the
electric circuits.

With this approach, we succeeded in classifying the local bifurcations of quasi-periodic solutions
into four types by the Lyapunov bundle topology before and after bifurcation: saddle-node,
period-doubling, double covering, and Neimark-Sacker bifurcations.

Moreover, the bifurcation structure of the Arnold resonance web which is a complicated
synchronization region of quasi-periodic solution in bifurcation diagram was clarified by Newton"s
method and topology analysis by Lyapunov bundle.
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