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Fig. 1 The order parameter R and the variance of the mean field
Var(X) as variation of the intra-coupling strength &, :

(a) The order parameter, (b) The variance of the mean field
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different intra-coupling strengths
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Fig.3 The order parameter R and the variance of the mean field
Var(X) as variation of the inter-coupling strength &, :

(a) The order parameter, (b) The variance of the mean field
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The parameters of network structure are M =8, N =50
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The parameters of network structure are M =4, N =50
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chronization of bursting neurons in clustered small-world

EFFECT OF COUPLED TIME-DELAY ON BURSTING
SYNCHRONIZATION IN MODULAR NEURONAL
NETWORK WITH HYBRID SYNAPSES*

Hu Liping' Yang Xiaoli'""  Sun Zhongkui’
(1. College of Mathematics and Information Science, Shaanxi Normal University, Xian 710062, China)
(2. Department of Applied Mathematics, Northwestern Polytechnical University, Xvan 710072, China)

Abstract We explore the nontrivial effects of coupling strength and time-delayed coupling on bursting synchroni-
zation of modular neuronal network with hybrid chemical and electrical synapses by nonlinear dynamics and nu-
merical simulation. The results show that the intra and inter-coupling between different neurons can induce burst-
ing neurons to achieve bursting synchronization in modular neuronal network. However, time delays in the cou-
pling have negative influences on the coupling-induced bursting synchronization. Furthermore, these two results
are verified to be robust against the number of subnetworks and the number of neurons within each subnetwork.
Note that the degraded impact of time-delayed coupling on bursting synchronization may have potential theoretical
significance for curing some neuronal diseases (such as Parkinsons Disease, epilepsy) caused by bursting syn-

chronization.

Key words modular neuronal network, bursting synchronization, hybrid synapses, time-delayed coupling
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