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Abstract: In this paper we give, as far as we know, the first method to detect non-algebraic
invariant curves for polynomial planar vector fields. This approach is based on the existence of a
generalized cofactor for such curves. As an application of this algorithmic method we give some
Lotka-Volterra systems with non-algebraic invariant curves.
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Abstract: In this work we study the centers of planar analytic vector fields which are limit of
linear type centers. It is proved that all the nilpotent centers are limit of linear type centers and
consequently the Poincaré-Liapunov method to find linear type centers can be also used to find
the nilpotent centers. Moreover, we show that the degenerate centers which are limit of linear type
centers are also detectable with the Poincaré-Liapunov method.
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Abstract: Our purpose in this paper is to study when a planar differential system polynomial in
one variable linearizes in the sense that it has an inverse integrating factor which can be constructed
by means of the solutions of linear differential equations. We give several families of differential
systems which illustrate how the integrability of the system passes through the solutions of a linear
differential equation. At the end of the work, we describe some families of differential systems which
are Darboux integrable and whose inverse integrating factor is constructed using the solutions of
a second-order linear differential equation defining a family of orthogonal polynomials.


