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a b s t r a c t

In this paper the following three-dimensional nonlinear system is considered:

x′
=

∂

∂y
H(x, y),

y′
= −

∂

∂x
H(x, y)+ f (t)z,

z ′
= −g(t)

∂

∂y
H(x, y)− h(t)z,

where variable coefficients f (t), g(t) and h(t) are continuous and bounded for t ≥ 0, but
not assumed to be positive. This system contains a subsystem described by a Hamiltonian
function. Under the assumption that all orbits of the Hamilton system near the origin
are isolated closed curves surrounding the origin, sufficient conditions are given for the
zero solution of the above-mentioned three-dimensional system to tend to the origin as
t → ∞. Our main result is compared with the famous Routh–Hurwitz criterion through
an example. Some other examples are included to illustrate our main results. Finally, some
figures of a positive orbit are also attached to facilitate a deeper understanding.
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1. Introduction

Let Bρ =

(x, y) ∈ R2

: 0 < x2 + y2 < ρ2

for any ρ > 0 and let H(x, y) be a continuous function on Bρ having

continuous first partial derivatives. Suppose there exist constants α1, α2, β1, β2, γ and µ with 0 < α1 ≤ α2, 0 < β1 ≤ β2,
γ > 0 and 0 < µ ≤ 1 such that

α1

x2 + y2


≤ H(x, y) ≤ α2


x2 + y2


, (C1)

β1

x2 + y2


≤ x

∂

∂x
H(x, y)+ y

∂

∂y
H(x, y) ≤ β2


x2 + y2


, (C2)

lim
(x,y)→(0,0)

∂

∂x
H(x, y) = lim

(x,y)→(0,0)

∂

∂y
H(x, y) = 0, (C3)

|x| < µ|y| implies γ |y| ≤

 ∂∂yH(x, y)
 . (C4)
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