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Starting from microscopic models incorporating the dynamics of handling and searching preda-

tors, or active and hidden prey, we obtain reaction-cross diffusion systems of predator-prey type

involving a Holling-type II or Beddington-DeAngelis functional response, by the exploitation of

different time-scales. We also provide a study of the Turing instability domain of the obtained

equations and (in the case of the Beddington-DeAngelis functional response) compare it to the

same instability domain when the cross diffusion is replaced by a standard diffusion.

References

[1] Fiammetta Conforto, Laurent Desvillettes, and Cinzia Soresina. About reaction- diffusion systems

involving the Holling-type II and the Beddington-DeAngelis functional responses for predator-prey

models. Submitted, avalaible online at https://arxiv.org/abs/1712.10159.

[2] Laurent Desvillettes and Cinzia Soresina. Non triangular cross-diffusion systems with predator-prey

reaction terms. In preparation.

[3] Stefan Geritz and Mats Gyllenberg. (2012). A mechanistic derivation of the DeAngelis-Beddington

functional response, Journal of Theoretical Biology, 314:106–108.

[4] Gert Huisman and Rob J De Boer. (1997). A formal derivation of the Beddington functional response.

Journal of Theoretical Biology, 185(3):389–400.

[5] Johan A. Metz and Odo Diekmann. The Dynamics of Physiologically Structured Populations, volume

68. Springer, 2014.

c©DSABNS ISBN: 978-989-98750-4-3


