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摘要：Neural firing and network characters are basic and crucial to the generation, transmission, processing and cognition of information in nervous systems, and there have been many complex firing activities and network behavior observed in neural experiments and numerical simulations. Advances in models of neurons and neural systems as well as diverse experimental data in neural physiology have provided solid bases and powerful tools for deeper understanding of neuroscience. The concepts of nonlinear dynamics, such as chaos, bifurcation, synchronization and stochastic resonance, were successfully employed to investigate the complex firing and information phenomena. Based on these advances, a combination of neuroscience and nonlinear science, that is neurodynamics or computational neuroscience, was developed rapidly in the last two decades, and its new results have been earned in wide recognition of neuroscience research. This presentation is organized into three parts: (1)Some basic knowledge about neural systems is introduced; (2) Firing modes, especially bursting, and their dynamical mechanisms are analyzed in terms of the bifurcation theory and fast/slow dynamics analysis; (3) Synchronizations and their transitions in coupled neurons, as well as the effects of time-delay and noise, are studied by means of theoretical analysis and numerical simulations; (4)Spatiotemporal dynamic behavior in neuronal networks.
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