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Abstract

The extended Zakharov-Kuznetsov (eZK) equation is widely used to describe nonlinear three-di-
mensional dust-ion-acoustic solitary waves in a magnetized two-ion-temperature dusty plasma.
This paper investigates the traveling wave solutions of the perturbed eZK equation. To analyze this
perturbed equation, the geometric singular perturbation theory, Melnikov methods, and invariant
manifold theory are employed to prove that the eZK equation with external Kuramoto-Sivashinsky
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perturbation has stable traveling wave solutions and also exhibits limit cycles.
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Figure 1. The left image is a > 0,b <0, the right image is a <0,b >0 . Both are phase diagrams of system (8)
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Figure 2. The left image is a <0,b <0, the right imageis a>0,b<0.

Both are phase diagrams of system (8)
2. EEHRa<0,h<0, HEERa>0,b<0 . FBARGE®)HIHEE
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