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Abstract

This paper investigates the homoclinic orbits, heteroclinic cycle and chaos in a three-dimensional
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conservative system. First, if the system has a curve of equilibria, we get two homoclinic orbits as-
sociating with the origin and give the analytical expression. Under another condition, the system
has a heteroclinic cycle and the analytical expression is also given. Second, if the system has infi-
nitely many isolated equilibria, we analyse the stabilities of the equilibria. In this case, we find that
the system could show transient chaos phenomenon. Moreover, several coexisting orbits are found
in the system, including coexisting chaotic orbit and periodic orbits, coexisting quasi-periodic orbits
and periodic orbits, coexisting chaotic orbit and quasi-periodic orbits.
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Figure 2. The heteroclinic cycle of system (2) with a=-2,b=6
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Figure 4. The locally amplified waveform of system (1) variable x
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Figure 5. The transient chaos and periodic orbit of system (1) with
a=1b=-15,c=0.96
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