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Analysis of non-integrable system by the eigenvalue problem of the Liouvillian in cl
assical mechanics
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We have analyzed a non-integrable system in terms of the eigenvalue problem of the
Liouville operator (the Liouvillian) that is the generator of motion in classical mechanics. We focus on
the restricted three-body problem that consists of an asteroid, Sun, and Jupiter as one of the typical no
n-integrable systems. By using the degenerate perturbation theory which has been developed in quantum mech
anics, we can analyze the resonance effect in the distribution of asteroids. We have obtained the approxim
ate solutions of the eigenvalue problem of the perturbed Liouvillian at one of the resonance points where
the ratios of the ﬁeriod of Jupiter to that of an asteroid are expressed by simple integers. These solutio
ns indicate that the time scale of the formation of the striped pattern in the asteroid distribution is ra
ther short in the order of thousand years.
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