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Abstract: The initial sensitive dynamics in a Hopfield Neural Network (HNN) with three neurons under the
action of electromagnetic induction current is reported. A simple 4-D memristive HNN is constructed by using a
non-ideal memristor synapse to imitate the electromagnetic induction current caused by membrane potential
difference between two adjacent neurons. By means of theoretical analyses and numerical simulations, the
complex dynamical behaviors under different coupling strengths of the memristor synapse are researched, and
special phenomena closely related to the initial values are revealed. Finally, the analog equivalent realization
circuit of the memristive HNN model is designed, and the correctness of MATLAB numerical simulation is

verified by PSIM circuit simulations.
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