
Int. J. Dynamical Systems and Differential Equations, Vol. 10, No. 4, 2020                   321

4-dimensional zero-Hopf bifurcation for
polynomial differentials systems with cubic
homogeneous nonlinearities via averaging theory

Amina Feddaoui
Department of Mathematics,
University of Annaba, Laboratory LMA,
P.O. Box 12, Annaba 23000, Algeria
Email: feddaouiamina90@gmail.com

Jaume Llibre*
Departament de Matemàtiques,
Universitat Autònoma de Barcelona,
08193 Bellaterra, Barcelona, Catalonia, Spain
Email: jllibre@mat.uab.cat 

              *Corresponding author

              
Amar Makhlouf

          Department of Mathematics,
              University of Annaba, Laboratory LMA,
              P.O. Box 12, Annaba 23000, Algeria
              Email: makhloufamar@yahoo.fr

              Abstract: The averaging theory of second order shows that for polynomial
               differential systems in R4 with  cubic homogeneous nonlinearities at least nine
               limit cycles can be born in a zero-Hopf bifurcation.
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