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ABSTRACT

Graphics with hyperbolic corners are one of the simplest graphics considered in the literature. In fact, already
Poincaré introduced the so called graphic number, γ which in most cases decides the stability of the graphic. Γ
is stable (respectively unstable) if γ > 1 (respectively γ < 1.) The above result also can be stated saying that
the return map of a transversal section Σ, trough a regular point of Γ has a return map of the form

Π(x) = ∆xγ + o(xλ), (1)

The main goal of this paper is to give an effective way of studying this stability when γ = 1. We are able to
compute ∆ in formula (1), for some concrete graphics appearing in the Poincaré compactification of some
families of polynomial differential equations that we describe in the sequel. This value is obtained in terms of
improper convergent integrals. Note that when ∆ 6= 1, by using (1) the stability of Γ can be obtained from
this value.

One of the families considered is the so called polynomial Kolmogorov systems, and includes several
differential equations studied in ecological models. It can be written as

ẋ = x f(x, y) ,
ẏ = y g(x, y) ,

where f and g are also polynomials. The graphic that we consider is the one formed by the two positive
semi-axes and the equator of the Poincaré sphere. The value ∆ is given. We also present a result which
guarantees the bifurcation of one limit cycle from this graphic. This limit cycle can be interpreted as a big
amplitude oscillation for the Kolmogorov system. Other families are studied.
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