Global dynamics of the May—Leonard system

GAMALIEL BLE GONzALEZ!, VICTOR CASTELLANOS?, JAUME LLIBRE?,
INGRID QUILANTAN ORTEGA*

L Division Académica de Ciencias Bdsicas, Universidad Judrez Auténoma de Tabasco, Cunduacdn,
Tabasco, Mezxico.
E-mail: gble@ujat.mx

2 Division Académica de Ciencias Bdsicas, Universidad Judrez Auténoma de Tabasco, Cunduacdn,
Tabasco, Mezxico.
E-mail: vicas@ujat.mx URL: http://www.ujat.mx

3 Departament de Matematiques, Universitat Autonoma de Barcelona, 08193 Bellaterra (Barcelona,),
Catalonia, Spain.
E-mail: j1libre@mat.uab.cat

4 Division Académica de Ciencias Bdsicas, Universidad Judrez Auténoma de Tabasco, Cunduacdn,
Tabasco, Mezxico.
E-mail: xangari82@yahoo.com.mx

We talk about the integrability and the global dynamics of the May-Leonard model in R?, which describe
the competition between three species and depending on two positive parameters a and b. Specially we
analyze the cases a +b = 2 and a = b in the compactification of the positive octant. Roughly speaking, if
a+b =2 and a # 1 there are invariant topological half—cones by the flow of the system. These half—cones
have vertex at the origin of coordinates and surround the bisectrix x = y = z, and foliate the positive
octant. The orbits of each half—cone are attracted to a unique periodic orbit of the half—cone, which lives
on the plane z +y + 2z = 1.

When b = a # 1 then we consider two cases. First, if 0 < a < 1 then the unique positive equilibrium
point attracts all the orbits of the interior of the positive octant. Second, if @ > 1 then there are three
equilibrium points in the boundary of positive octant, which attract almost all the orbits of the interior
of the octant, we describe completely their bassins of attractions.

References

[1] A. Battauz and F. Zanolin, Coezistence states for periodic competitive Kolmogorov system, J. Math.
Anal. Appl. 219 (1998), 179-199.

[2] A. Cima and J. Llibre, Bounded polynomial vector fields, Trans. Amer. Math. Soc. 318 (1990), 557
579.

[3] F.Dumortier, J. Llibre and J.C. Artés, Qualitative theory of planar differential systems, UniversiText,
Springer—Verlag, New York, 2006.

[4] A. Goriely, Integrability and nonintegrability of dynamical systems, Advanced Series in Nonlinear
Dynamics 19, World Scientific Publishing Co., Inc., River Edge, NJ, 2001.

[5] M.W. Hirsch, Systems of differential equations that are competitive or cooperative: III. Competing
species, Nonlinearity 1 (1988), 51-71.



