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Cascading failure on interdependent networks based on nodes collapse probability

Yang Lixin, Li Mengjiao, Dang Yuanchen, Li Jia

(School of Mathematics and Data Science, Shaanxi University of Science and Technology, Xian 710021, China)

Abstract: According to the nonlinear load and capacity relationship, a realistic cascading failure dynamics model of the
interdependent network was established, taking into account of the collapse probability of overloaded nodes. For interdependent
networks with different topologies, the dynamic behavior of the network under different interdependence patterns and the cou-
pling modes were investigated by deliberately attacking the node with the maximum load. The simulation results show that the
robustness of the interdependent network can be improved by appropriately adjusting the value of the overload parameter ac-
cording to the cost of protection resources. The multi-to-multi interdependent network is more robust than the one-to-one inter-
dependent network under the same coupling scheme. When the capacity index parameter is small, the robustness of the two
types of the interdependent networks under assortative coupling is better than that under disassortative coupling, and the ro-
bustness of interdependent networks under assortative and disassortative coupling gradually tends to be the same as the capacity

index parameter increases.

Keywords: cascading failure; interdependent network; robustness; collapse probability
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