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Abstract: The parameter-adjusting method to construct dynamical functions of Birkhoff’ s e-
quations is put forward based on realizing the completeness of Birkhoff’ s equations, which are
under-determinate, by means of Cauchy-Kovalevski integrability theorem for partial differential
equations. The two kinds of parameters in the compensatory equation were capable of adjusting
to get different sets of Birkhoffian functions. The existing methods, such as Hojman’ s method
using 2n first integrals for dynamical systems with symmetry, were compared with the parame-
ter-adjusting method. Finally, The compensatory equation for the Birkhoff’ s equations can be
simplified by means of some limitations on the two kinds of parameters, where the relation be-

tween the Birkhoffian functions and parameters become more evident.

Key words: Birkhoff’ s equations; Cauchy-Kovalevski theorem; self-adjoint differential equa-
tions; parameter-adjusting method
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