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The model of interdependent network based on
positive /negative correlation of the degree and its
robustness study”
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Abstract

The model of interdependent network based on positive/negative correlation of the degree is constructed by the
typical Barabdsi-Albert network in this paper. Dependency modality and dependency degree are considered in the
model. Two parameters F' and K are defined, which represent the proportion of dependency node and the redundancy
of dependency, respectively. We study the influences of different values of F' and K on the robustness of interdependent
network in cascading failures under degree-based attacks and random attacks and also compare the results with those
from the random interdependent network model. The simulation results show that the robustness of both random
independency and interdependent network based on positive/negative correlation of the degree decreases as F' increases
and increases as K increases; in the model of full interdependence (F = 1), the robustness of interdependent network
based on positive correlation of the degree is optimal under random attacks; the interdependent network based on
negative correlation of the degree shows stronger robustness in the model of partial interdependence (F = 0.2, 0.5, 0.8).
While the interdependent network based on positive correlation of the degree shows poorer robustness with any value of

F under degree-based attacks.

Keywords: interdependent network, dependency degree, robustness, cascading failure

PACS: 89.75.-k, 89.75.Fb DOI: 10.7498/aps.64.048902

* Project supported by the Humanities and Social Science Project of Ministry of Education of China (Grant No. 13YJAZHO010)
and the National Natural Science Foundation of China (Grant Nos. 61364017, 60804066).

1 Corresponding author. E-mail: shmchen@ecjtu.jx.cn

048902-11


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.64.048902

	1引 言
	2基于度的正/负相关相依网络模型
	Fig 1

	3级联失效模型及网络鲁棒性测度
	Fig 2

	4仿真结果分析
	Fig 3
	Fig 4
	Fig 5
	Fig 6
	Fig 7
	Fig 8
	Fig 9
	Fig 10


	5结 论
	References
	Abstract

