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Adaptive dynamics and
its application to a
predator-prey system

Zu Jian
(Meiji University)

Abstract:

The theory of adaptive dynamics provides a framework for modeling evolution by
natural selection in complex ecological systems, where fitness depends on the
frequencies of the interacting phenotypes. This framework links population
dynamics to evolutionary dynamics and extends the fundamental idea of frequency
dependent selection from evolutionary game theory, with special emphasis on
dynamical phenomena such as the origin and divergence of new lineages by
evolutionary branching. The general theory of adaptive dynamics yields algorithms
that can readily be applied to analyze concrete ecological settings. In my talk, 1 will
firstly introduce some basic theory of adaptive dynamics, and then | will discuss
the evolution of phenotypic traits in a community comprising the populations of
predator and prey, where prey population is subject to Allee effect. Some intriguing
phenomena, such as evolutionary branching, evolutionary suicide and evolutionary
cycle will emerge in the predator-prey system subject to Allee effect.
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