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Research on the controllability of directed interdependent networks

CHEN Shiming, CHENG Yunhong, DENG Bing
(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: In this paper, we consider the influence of interdependency on the controllability of interdependent directed
networks and investigate the controllability of interdependent directed networks with different types of interdependency.
We build a basic interdependent directed network model and generate a controllability index by introducing the theory
of exact controllability. We propose three kinds of interdependent directed network models for classical directed ran-
dom networks and directed scale-free networks. In addition, we investigate the controllability of the interdependent dir-
ected networks with random interdependencies. Based on the results, we propose three kinds of interdependencies and
compare and analyze the controllability of interdependent directed networks with different types of interdependency.
The results show that, with the same proportion of interdependence, the best controllability of an interdependent direc-
ted network is that with an interdependency of lowest in-degree and lowest out-degree nodes, whereas the poorest con-
trollability of an interdependent directed network is that with an interdependency of highest in-degree and highest out-
degree nodes. The research results provide a useful reference and guidance for the construction of actual interdependent
directed networks.

Keywords: directed network; interdependent network; interdependency; exact controllability
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