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Conclusions
 In this paper, we have derived the FMKP equation for dust acoustic waves in magnetoplasmas with nonthermal

ions featuring Cairns–Tsallis distribution. Applying the

bifurcation theory of planar dynamical systems to the FMKP equation, we have presented the existence of soli-

 tary and periodic traveling waves through phase plane analysis. Two new analytical solutions for the solitary

 waves (compressive and rarefactive) and periodic waves are obtained depending on parameters a; a1; q; l and U.

 Considering an external periodic perturbation, the quasiperiodic and chaotic behaviors of dust acoustic waves

 are studied through numerical computations. The presence of the parameters q; a; and a1 affects significantly on

 bifurcation of traveling wave solutions of the FMKP equation, the quasiperiodic and chaotic behaviors of the

 perturbed FMKP equation. It should be noted that for same set of values of parameters a; a1; q; l and U, the

 unperturbed FMKP equation has solitary and periodic wave solutions, but the perturbed FMKP equation shows

 the quasiperiodic and chaotic behaviors based on the strength of the external periodic perturbation. It is also

 important to note that the dust acoustic waves of the perturbed FMKP equation rep-resent the chaotic motions

.through quasiperiodic route to chaos
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