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Dynamics of age-structured predator-prey models
Ryusuke Kon (Meiji University)

Abstract: Motivated by a classical problem of periodical cicadas, a
certainage-structured predator-prey model is constructed. In this talk, I will
show how the age-structured model can be analyzed. The mathematical
analysis involves two steps. The first step is to derive a Lotka-Volterra
equation from the age-structured model. The Lotka-Volterra equation appears
as a limit of the originalage-structured model. The second step is to analyze the
derived Lotka-Volterra equation. Since Lotka-Volterra equations have been
studied very well since Lotka (1925) and Volterra (1926), there areseveral
useful theories. In fact, using a theory of average Liapunovfunctions, we can
deal with the problem of permanence. We show that our Lokta-Volterra
equation can be permanent if the life spans of twospecies are not coprime,
while the equation cannot be permanent if the life spans are coprime.
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