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Abstract

In this paper we first give the sufficient and necessary conditions in order that two classes of polynomial 
Kolmogorov systems in R4+ are Hamiltonian systems. Then we study the integrability of these Hamiltonian 
systems in the Liouville sense. Finally, we investigate the global dynamics of the completely integrable 
Lotka–Volterra Hamiltonian systems in R4+. As an application of the invariant subsets of these systems, 
we obtain topological classifications of the 3-submanifolds in R4+ defined by the hypersurfaces axy +
bzw + cx2y + dxy2 + ez2w + f zw2 = h, where a, b, c, d, e, f, w and h are real constants.
© 2016 Elsevier Inc. All rights reserved.
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1. Introduction and statement of the main results

Kolmogorov systems are defined by the system of ordinary differential equations

dxi(t)

dt
= xi(t)Pi(x1(t), · · · , xn(t)), i = 1, · · · , n (1)

* Corresponding author.
E-mail addresses: jllibre@mat.uab.cat (J. Llibre), xiaodm@sjtu.edu.cn (D. Xiao).

http://dx.doi.org/10.1016/j.jde.2016.10.042
0022-0396/© 2016 Elsevier Inc. All rights reserved.

https://xpv.uab.cat/,DanaInfo=.awxyCwholvloou4sr9Qu76+
https://xpv.uab.cat/10.1016/,DanaInfo=.adyBgsnFvzp+j.jde.2016.10.042
https://xpv.uab.cat/locate/,DanaInfo=.awxyCiqyl3ro2Lp21+jde
mailto:jllibre@mat.uab.cat
mailto:xiaodm@sjtu.edu.cn
https://xpv.uab.cat/10.1016/,DanaInfo=.adyBgsnFvzp+j.jde.2016.10.042
https://xpv.uab.cat/dialog/,DanaInfo=.acsqvwrgysIm20566uwR7.1+?doi=10.1016/j.jde.2016.10.042&domain=pdf

