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COMPLEX DYNAMICS OF THE NEURONAL MODEL .
BIFURCATION AND ENCODING *
Wang Haixia' Lu Qishao’ Zheng Yanhong’
(1. School of Science , Nanjing University of Science and Technology ,Nanjing 210094, China)
(2. School of Science ,Beihang University , Beijing 100191, China)
(3. School of Mathematics and Computer Science , Fujian Normal University,Fuzhou 350007, China)
Abstract Firing rhythm patterns and the interspike intervals (ISIs) bifurcation structures of the action potential

in the modified Morris — Lecar ( ML) neuronal model are investigated. By modulating two important control pa-

rameters g and V, ,we find that for some fixed w,varying V, ,the neuron exhibits a cascade of period doubling bi-

furcation and period — adding bifurcation leading the system from the silent regime to a periodic and chaotic state

dominated by bursting events; While,if we take some peculiar values of V, based on the former bifurcation dia-

gram , modulating u can lead to a variety of bifurcation structures which have something to do with the single neu-

ron’ s firing patterns, moreover, chaotic bursting brings us much richer bifurcation dynamics than periodic burst-

ing. We know that neurons can encode information by use of action potentials, based on this,we infer that study of

firing rthythm patterns and ISIs structures can be a clue to understand the mechanism of the neuronal encoding.
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