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A mathematical study on structured ecological models that can be approximated by
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I studied a mathematical model describing population dynamics of periodical
insects. The model is described by a system of nonlinear difference equations called a semelparous
Leslie matrix model. Since it is difficult to examine the behavior of systems of difference
equations, I revealed the behavior of a semelparous Leslie matrix model by reducing it to a system
of ordinary differential equations, whose behavior is easier to understand than that of systems of
difference equations, By using this reduction, 1 showed that the existence and stability condition
of cycles in semelparous Leslie matrix models are equivalent to those of a certain Lotka-Volterra
differential equation. By this result, | expressed the condition for periodical emergence observed

in periodical insects in terms of parameters.
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