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Fig. 1 Saddle - node bifurcation on an

invariant cycle in the deterministic ML model (/=~=39.96)
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Fig.2 (a) A spike generated by perturbation to rest (1=39.5);

(b) The portrait corresponding to (a)
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Fig.3 Firing in the deterministic ML model;
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(d) Changes of ISI and firing frequency (Insert figure) with respect to [
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SPONTANEOUS FIRING RHYTHMS AND THE AUTONOMOUS
STOCHASTIC RESONANCE NEAR
SADDLE-NODE BIFURCATION IN NERVOUS SYSTEM *
Zhang Huimin'*  Yang Minghao’ Hua Cuncai' Gu Huaguang’ Ren Wei’
(1. Departmeni of Mathematics, Yunnan Normal University, Kunming 650092 ,China)
(2. School of Life Science, Shanxi Normal University ,Xi’ an 710062 , China )
Abstract Dynamical behaviors near saddle-node bifurcation point in nervous system, in both deterministic and

stochastic neuronal model, were simulated. The characteristics of neural firing induced by noise were revealed
and identified to be a stochastic renewal process. Correspondingly, the autonomous stochastic resonance induced
by noise was also studied. The results not only reveal the dynamics and characteristics of firing patterns near the
saddle-node bifurcation point, but also provide practical method to identify the saddle-node bifurcation point in
nervous system.

Key words autonomous stochastic resonance, neural firing pattern,

saddle-node bifurcation, type I excita-

bility
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