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Abstract: This paper presents the modeling, electronic circuit implementation, and
complete synchronization of a new chaotic 3-D jerk system with two quadratic nonlin-
earities. The proposed jerk system, characterized by the third derivative of its output
being a function of lower-order derivatives, exhibits chaotic behavior under specific
parameter conditions. The system’s dynamics are analyzed, revealing the presence of
chaotic attractors through numerical simulations and Lyapunov exponents. An elec-
tronic circuit realizing the jerk system is designed using operational amplifiers, resis-
tors, and capacitors, demonstrating chaos through Multisim and MATLAB simula-
tions. Additionally, a backstepping control technique is employed to achieve complete
synchronization between the master and slave jerk systems, with potential applica-
tions in secure communications and cryptosystems. Theoretical proofs and simulation
results validate the effectiveness of the proposed synchronization method.
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