
December 29, 2012 17:3 WSPC/1402-9251 259-JNMP 1250036

Article

Journal of Nonlinear Mathematical Physics, Vol. 19, No. 4 (2012) 1250036 (11 pages)

c© J. Llibre and C. Valls
DOI: 10.1142/S1402925112500362

DARBOUX INTEGRABILITY OF A SIMPLIFIED
FRIEDMAN–ROBERTSON–WALKER HAMILTONIAN SYSTEM

JAUME LLIBRE

Departament de Matemàtiques
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We characterize the Darboux first integrals of a simplified Friedman–Robertson–Walker Hamilto-
nian system depending on one parameter.
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1. Introduction and Statement of the Main Result

Given a system of ordinary differential equations depending on parameters in general is very
difficult to recognize for which values of the parameters the equations have first integrals
because there are no satisfactory methods to answer this question.

In this paper we study the first integrals of the simplified Friedman–Robertson–Walker
Hamiltonian differential system in R
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ẋ = −px,

ẏ = py,

ṗx = x − b xy2,

ṗy = −y − b x2y,
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