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Research on Maximal Directed k-plex Enumeration Problem

HOU Jingle' , LI Zhengjun® , DAI Qiangqiang' . LI Ronghua' and WANG Guoren'

1 School of Computer Science & Technology, Beijing Institute of Technology,Beijing 100081, China

2 Information and Communication College of Shenzhen City Polytechnic,Shenzhen, Guangdong 518038 ,China
Abstract The directed edge of a directed graph can represent the direction of a relationship or the transfer of data. It is of great
help to introduce and expand some classical dense subgraph models of undirected graphs in dense subgraph mining. Therefore,
combining the characteristics of digraphs with the definition of £-plex, the subgraph structure in which the nonoutgoing neighbors
and nonincoming neighbors of any vertex in a digraph do not exceed £ is called a directed k-plex. Output sensitive algorithms for
enumerating maximal k-plex in undirected graphs have been proposed.but they cannot be applied directly to directed graphs. To
solve this problem,a recursive enumeration algorithm based on graph decomposition is proposed for maximal directed k-plex enu-
meration problem. In order to further optimize the efficiency of the algorithm,a pruning strategy based on support points is intro-
duced,and an optimization algorithm based on the upper bound of directed k-plex is provided to terminate some invalid search
branches. Experimental results on real graph data show that both the graph decomposition algorithm and pruning optimization
have achieved good results. The proposed algorithm has strong practicability in processing real graph data,and can complete the
processing of hundreds of groups of real world digraphs in KONECT data set within 2h.

Keywords Dense subgraph,Directed k-plex,Graph decomposition,Support point pruning, Upper bound estimated pruning
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7. End
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