Competing species and homeomorphisms
of the disk

Rafael Ortega

Asume that several species are competing and there is no
coexistence state. Is it true that some of these species must go to
extinction? This vague question admits a precise formulation in
terms of differential equations and can be translated into the
language of Topology. For few competitors (low dimension) the
answer to this question is usually affirmative. We discuss a
concrete situation (three species with seasonal effects). The proofs
are based on Brouwer's arc translation lemma.

1. Competition models.

Population dynamics.

The logistic equation.
Cooperative and

competitive systems.

Seasonal effects and periodicity.
The carrying simplex.

2. Ecology or Topology?
The arc translation lemma and the theory of free

homeomorphims.
A proof of the exclusion principle for three species.
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