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Abstract

The couplings among different networks facilitate their communications, while at the same time they also bring
the risk of enhancing the wide spread of cascading failures to the coupled networks. Given that there is usually the
time-delay during the spread of failures and more than one coupling link a node might possess, a cascading failure
model for scale-free multi-coupling-link coupled networks is built in this paper, based on time-delay coupled map lattices
(CML) model, which may be wider representative than previous models. Our research shows that in BA (Barabdsi-
Albert) scale-free coupled networks, there is a threshold ht &~ 3: when the coupling strength is bellow this threshold, the
stronger coupling strength corresponds to a lower invulnerability; and vice versa, the stronger coupling strength would
bring a higher invulnerability. In addition, our studies show that the presence of time-delay not only prolongs the failure
spreading time during which measures can be taken to suppress cascading failures, but also has a significant influence
on the eventual cascading size, for detail, if intra-layer time-delay 7 and inter-layer time-delay 72 can have any values,
then the multiples of the two numbers will cause larger cascading size. We hope our research can provide a reference for

building high-invulnerable coupled networks or the increase of the invulnerability of the coupled networks.

Keywords: coupled networks, coupled map lattices, coupling strength, time-delay

PACS: 89.75.Fb, 89.75.Hc, 05.45.Ra DOI: 10.7498/aps.63.078901

* Project supported by the Shaanxi Science Foundation of China (Grant No. 2012JM8035).
1 Corresponding author. E-mail: pxz0311Q163.com

078901-7


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.078901

	1引 言
	2多耦合边耦合网络CML级联故障模型
	2.1 多耦合边无标度耦合网络模型
	Fig 1

	2.2 基于时滞CML的耦合网络级联故障模型

	3基于时滞CML的多耦合边耦合网络的级联抗毁性分析
	3.1 不同攻击策略下耦合网络的级联抗 毁性
	Fig 2

	3.2 耦合强度对耦合网络级联抗毁性的 影响
	Fig 3
	Fig 4
	Fig 5

	3.3 时滞对耦合网络抗毁性的影响
	Fig 6
	Fig 7
	Fig 8


	4结 论
	References
	Abstract

