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Perturbation problems for degenerate integrable systems and mathematics for
resonance phenomena
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We studied various problems concerning the global structure of solutions for

integrable systems and superintegrable systems possessing larger number of integrals. The
resonance among eigenvalues of linearized dynamics associated with invariant sets such as equilibria
played an important role in this study. In particular, we studied an even dimensional analytic
vector field near an elliptic equilibrium point and showed that there exists an analytic
transformation which takes the vector field into Poincare-Dulac normal form, provided that there
exist a sufficient number (associated with the resonance degree) of integrals and commuting vector
fields. This gives an alternative proof of a known result under weaker assumptions in a special
case. Also, we succeeded in showing that a superinte?rable symplectic map can be taken analytically

into Birkhoff normal form without assuming semi-simplicity of its linear part.
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