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1. Introduction

The 16th Hilbert’s problem consists of two parts. The second part of it concerns the number of limit cycles and their rel-
ative locations for polynomial vector fields. There have been many studies on this aspect, see [1-5]. Usually it is very hard to
find the number of limit cycles for general polynomial systems. To reduce the difficulty one can study the systems with some
symmetry. An important symmetry is the Zs-equivariance which was first introduced in [6]. The following theorem was
proved in [6].

Theorem 1.1. The real polynomial system

dx dy
E*Pn(xty)’ E*Qn(xvy% (]])

where Py(x,y) and Qq(x,y) are polynomials of x and y with degree n, is Zg-equivariant if the function F(z,z) = Py(x,y) +iQ,(X,y),
where x=1(z+2), y=2%(z—2) and i = V-1, has the form

F(z.2) =D (1227 + 3 hi(|2)29" = Fag(2,2), (12)
=1 1=0
where p; and h; are complex functions. In addition, Eq. (1.1) is a Hamiltonian system having Z, -equivariance if and only if Eq. (1.2)
holds and % + % = 0.

Yu and Han [7] proved that a cubic Z,-equivariant system can have 12 limit cycles and that a cubic Zs-equivariant system
can have 1 limit cycle. Yu et al. [8] proved that a cubic Z;-equivariant system can have three small limit cycles and one big
limit cycle. Wu et al. [9] studied a Z4-equivariant quintic system having at least 16 limit cycles. Zhang et al. [10] found a quar-
tic system having at least 15 limit cycles. Li et al. [11] studied a quintic system, obtaining at least 24 limit cycles. More results
can be found in [12-20].
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Now taking n=3 and g =4 in (1.2) we have
Fs4(2,2) = (AO A |z|2>z+A3237 (13)

where Ag,A; and Az are complex numbers.
Let F5 4 satisfy

OF34 OF34

oz Tz =0 (1.4)

which implies ReAg = ReA; = 0. Then under (1.3) and (1.4) we see that the corresponding real cubic system has the form

).(Z*y[30+(3171)y B]+3 ] (] 5)
¥y =x[Bo+ (Bi — 1)x* + (B + 3)y*] = Hm .

where
H(x,y) = =Bo(x* +¥*)/2 = (Bi = 1)(x* +¥*)/4 — (B + 3)x°y*/2.
For phase portraits of (1.5), see Fig. 1.
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Fig. 1. The phase portrait of system (1.5).
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