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Abstract. The planar dynamical system considered in this paper is defined by the
quadratic polynomial map (z,y) — T(z,y) = (ay + bry,cz + y?) where a, b and ¢
are real parameters. We are particularly interested in the behavior of this system in its
(a, b, c)-parameter space. In the (a, b, c)-parameter planes, where bg is any value of the
parameter b, we prove the existence of symmetries with respect to their origin and their
diagonals. These symmetries correspond, in the phase plane, to cycles of the same period,
type and stability. We also prove the existence of a correspondance between cycles of
the same period, type, stability and pairs of parameter values belonging to a same curve
a.c = constant. On the other hand, we study the geometry of the Arnold tongues issuing
from the Neimark-Sacker bifurcation manifold associated with the stability loss of the fo-
cus (0,0) of T.
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1 Introduction

The discrete dynamical system, considered in this paper, is generated by a
quadratic polynomial map T : R? — R?, (x,y) — (2/,%'), given by:

r =a bx

T:q , v 2y , (1)
Yy =cr+y

where a, b and c are real parameters.

In a previous paper [5] we studied, in the phase plane, the dynamics of
this system for different values of its parameters. In particular, we studied
two chaotic attractors, one of the Cantor-type and arising from a cascade of
period-doubling bifurcations, the other arising from the complex evolution of
an invariant closed curves cycle of period 2. This previous work motivated



