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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 diffi-
cult 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 a generalized Friedmann-Robertson-Walker Hamil-
tonian differential system in R4

ẋ =−px,

ẏ = py,

ṗx = x−ax3 −bxy2,

ṗy =−y−bx2y,

(1.1)

with a,b ∈ R being parameters and the dot denotes derivative with respect to time t.

The Hamiltonian of this system is

H0 =
1
2
(p2

y − p2
x)+

1
2
(y2 − x2)+

a
4

x4 +
b
2

x2y2.

When a = 0, system (1.1) coincides with the Friedmann-Robertson-Walker system that mode-
lates a universe, filled by a conformally coupled by a massive real scalar field (see [2] for more
details where the authors pesent analytical and numerical evidence of the existence of chaotic

Journal of Nonlinear Mathematical Physics, Vol. 20, No. 3 (September 2013), 394-406

Co-published by Atlantis Press and Taylor & Francis 
Copyright: the authors 

394

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

id
ad

 A
ut

on
om

a 
de

 B
ar

ce
lo

na
],

 [
Ja

um
e 

L
lib

re
] 

at
 0

8:
49

 1
4 

O
ct

ob
er

 2
01

3 

willieb
Typewritten Text
Received 13 June 2013

willieb
Typewritten Text
Accepted 16 August 2013

willieb
Typewritten Text

willieb
Typewritten Text

willieb
Typewritten Text


