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Research on Fourth-Order Memristive Colpitts Chaotic Oscillator
XU Quan, LIN Yi, BAO Bocheng, WANG Ning
(School of Information Science and Engneering, Changzhou University, Changzhou 213164, China)

Abstract: By introducing first-order generalized memristor into a third-order Colpitts chaotic oscillator, a
new fourth-order memristive Colpitts chaotic oscillator is proposed. The first-order generalized memristor
is realized by a full-wave rectifier cascaded with a first-order parallel RC filter. The dynamical model of the
memristive Colpitts chaotic oscillator is established, upon which the equilibrium point and its stability are
studied. The results indicate that the fourth-order colpitts chaotic oscillator has only one unstable saddle-
foci. Furthermore, the dynamics depending on circuit element parameter is investigated. The nonlinear
phenomena of chaotic oscillations and periodic limit cycle are illustrated by combining the theoretical analy-
sis, numerical simulation and experimental measurement. The experimental measurement and numerical
simulation are consistent well, which well verifies the theoretical analysis.
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Fig.1 Diagram of memristive colpitts chaotic oscillator
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Table 1 Typical parameters of circuit elements in memristive

colpitts chaotic oscillator
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Fig.2 Numerical simulation of typical chaotic attractors in memristive colpitts chaotic oscillator
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Fig.3 Experimental results of typical chaotic attractors in memristive colpitts chaotic oscillator
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Fig.4 Dynamic behaviors of memristive colpitts chaotic oscillator with the change of parameters R,
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