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ABSTRACT. Known results on the existence of polynomial and rational first integrals for au-
tonomous polynomial Hamiltonian systems are extended to non—autonomous polynomial Hamilton-

ian systems invariant under an involution.

The key tool for proving these results is the existence of Darboux polynomials for the non—

autonomous polynomial Hamiltonian systems.
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1. Introduction and statement of the main results

In this work we deal with the non—autonomous polynomial Hamiltonian systems
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with Hamiltonian H (g, p,t), where ¢ = (q1,...,¢n) € C™ and p = (p1,...,pm) € C™

(1.1) Gi

are the generalized coordinates. The dot denotes derivative with respect to the time

t. Usually q is called the position vector and p the momenta vector.

In this work we extend the results on the autonomous polynomial Hamiltonian
differential systems obtained in [9] to the non—autonomous polynomial Hamiltonian
systems (1.1). More precisely, using the existence of some involution under which the
Hamiltonian system (1.1) remains invariant and the existence of Darboux polyno-
mials, we provide sufficient conditions in order that the non—autonomous polynomial
Hamiltonian systems (1.1) have a second polynomial or rational first integral indepen-
dent of the Hamiltonian first integral H(q,p,t). These first integrals are polynomial
or rational in the variables ¢ and p with coefficients C'! functions in the time t € R.
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