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On Complete Synchronization of Two Identical Aihara Neurons
Model via Electrical Synapse Coupling

SHA Li, YANG Li, LI Shao-lin

Department of Mathematics and Applied Mathematics, Honghe University , Mengzi Yunnan 661199 , China

Abstract: Complete synchronization of two identical dynamical Aihara neurons model has been discussed.
Based on the Master Stability Function (MSF) analysis and numerical simulations, the property that the
corresponding maximum Lyapunov exponents are non-negative has been presented firstly during the single
neuron is in chaotic state. Secondly, a necessary condition for complete synchronization of two electrical
coupled identical Aihara neurons has been given and the 2-dimensional parameter-space plot that displays
the values of the MSF has been obtained numerically. The simulations show that complete synchronization
cannot be reached if the coupling strength is taken too much or too few. Finally, reasonability and effec-
tiveness of the theoretical results are verified by designed numerical examples.

Key words: Aihara neuron; electrical synapse coupling; complete synchronization; master stability func-

tion; two-dimensional synchronized region
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