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ABSTRACT

We study a prey-predator system and a competition system, both with Lotka-Volterra reaction
terms, assuming, in addition to the diffusion movement of both species, an avoidance strategy of
one of them modeled as repulsive taxis.

Nt = Dn∆N + ∇ · (χN∇P) + α1N − α2N2 − α3NP ,

Pt = Dp∆P + β1P − β2P2 + β3NP

inΩ×(0 ,∞) where N and P denote the densities of prey and predator or the densities of two competi-
tors. It is assumed that the set Ω ⊂ Rn is a region with a smooth boundary. The system is suplemented
by initial conditions and Neumann, no-flux, boundary conditions. The coefficients Dn ,Dp are diffu-
sion constants, χ > 0 is a taxis sensitivity coefficient. The taxis term describes the movement against
the predator or competitor density in order to reduce the frequency of encounters.

The aforementioned model describes the mechanism of so called direct taxis. The taxis is called
direct if the animals are guided by the density gradient of another population or indirect if they are
guided by the density of a chemical secreted by individuals of another population. It is interesting
to understand the relation between both models of taxis and in paper [3] we consider the asymptotic
transition from the model with indirect taxis to the model with direct taxis as a fast reaction limit.

The prey-predator model and the competition model, can be considered from the perspective of
the itraguild predation and then the sign of the parameter β3 changes from β3 < 0 (competition) to
predation, β3 > 0, depending on the carrying capacity of the common food resources for both species.
The problem of blow-up prevention for the models turns out to be challenging for space dimension
n > 1 and we present partial results from [2]. Mechanism of pattern formation will be described for
the models and illustrated by the results of numerical simulations (c.f. [1, 2]).
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