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i We have achieved certain results in this research project by proposing an
algebraic method related to Hopf bifurcations with fixed multiplicities, as well as a simplified

representation of comprehensive Groebner systems and other methods. In particular, the
multiplicities of Hop bifurcations is a concept that serves as an upper bound on the number of limit
cycles. It is significant that we were able to propose a computational algebra method that is
relevant to dynamical systems. In addition, the simplicities of the representations of comprehensive
Groebner systems has a strong influence on the computation time and memory used for real quantifier
eliminations. Since computational algebra methods tend to require a large amount of computation

time and memory, the simplicity of the representation of comprehensive Groebner systems is one of
important topics related to computational efficiency.
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