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Abstract

The solutions of a non-linear ordinary differential equation (ODE) have been studied
from geometric point of view. Recently, it have been systematically developed by R.
Feng and X-S. Gao in their papers on rational general solutions of an autonomous ODE
of order 1 ([FG04], [FG06]). We have continued this approach to study the rational
general solutions of a parametrizable non-autonomous ODE of order 1 ([NgoW]). This
is a natural extension of the autonomous ODEs of order 1 with rational solutions and
it leads to studying a system of autonomous ODEs of order 1 and of degree 1. We
call the associated system of the original ODE. It turns out that an autonomous ODE
with rational solutions has a simple associated system of ODEs. In fact, it is again an
autonomous ODE in one indeterminate of order 1 and of degree 1 and we already had
a degree bound for its rational solutions. However, we do not have a degree bound for
rational solutions of the associated system in general.

The associated system is a planar rational system, whose rational solutions form
rational parametrization of the rational invariant algebraic curves of the corresponding
polynomial system. The problem is how to find an effective degree bound for its
rational solutions. This problem is known as Poincaré problem and it has been solved
in the case without dicritical singularities.

The presentation is to describe the whole process and some open questions on
finding rational solutions of non-linear algebraic ODEs of order 1, especially on finding

rational solutions of the associated system.

References

[FGO04] R. Feng and X-S. Gao. Rational general solutions of algebraic ordinary
differential equations. Proc. ISSAC2004. ACM Press, New York, pages
155-162, 2004.

[FGO6] R. Feng and X-S. Gao. A polynomial time algorithm for finding rational
general solutions of first order autonomous ODEs. J. Symbolic Computa-
tion, 41:739-762, 2006.

*This work has been supported by the Austrian Science Foundation (FWF) via the Doctoral Program
“Computational Mathematics” (W1214), project DK11.
tEmail address: ngo.chau@risc.uni-linz.ac.at



[NgoW]

[Hub96]

[Kol73|

[Rit50]

[SWPDOS]|

L.X.Chau Ngo6 and F. Winkler. Rational general solutions of first order
non-autonomous parametrizable ODFEs. J. Symbolic Computation, 2010.

E. Hubert. The general solution of an ordinary differential equation. Proc.
ISSAC1996. ACM Press, New York, pages 189-195, 1996.

E. R. Kolchin. Differential algebra and Algebraic groups. Academic Press,
1973.

J. F. Ritt. Differential Algebra, volume 33. Amer. Math. Society. Collo-
quium Publications, 1950.

J. R. Sendra, F. Winkler, and S. Pérez-Diaz. Rational algebraic curves - A
computer algebra approach. Springer, 2008.



