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Abstract:

The change of a gene frequency in a finite population along the time is
expressed by the stochastic process. The density function that accompanies
the stochastic process will be obtained by solving the Fokker-Planck equation
corresponding to the process. Kimura (1955) gives strict solutions when
alleles are neutral and when the process has linear pressure like migration or
mutation. It is, however, difficult to solve the equation strictly in many cases.
In this study, | invoke the small disturbance asymptotic theory (Yoshida 1992,
Kunitomo and Takahashi 2003), to consider the asymptotic approximation of
the density function of the diffusion process that appears in population
genetics. This asymptotic method gives a good approximation when
boundaries are entrance, though the speed of convergence may not be fast and
it does not give good approximations in other cases. However, the generality
of this method is so high that we can use this method in many cases.
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