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Node Classification and the Influence of Node Failure on Network Controllability

KONG Zhi® YUAN Hang' WANG Li-Fu' GUO Ge'

Abstract The interaction between complex systems can be described by complex networks. In complex network,
some nodes are attacked or destroyed, which may cause network failure and lead to the change of the whole net-
work controllability. Different node failures have different effects on network controllability. In this paper, a classi-
fication method of network nodes is proposed, which divides the nodes into nine types according to the direction of
the edge and the matching relationship, and the algorithm for identifying the type of nodes is given. In addition, the
change rule of the number of driving nodes is given when a certain type of node fails in the complex network based
on this classification method, which is used to measure the controllability of the network. And simulation experi-
ments are carried out through the model network to demonstrate the change of the number of driving nodes given
in this paper when the node fails. At the same time, the corresponding relationship between the proportion of differ-
ent types of nodes in social networks and actual interpersonal communication is also analyzed.
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