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A Polynomial Time Delay Pseudo Clique Enumeration Algorithm

Takeaki Uno

National Institute or Informatics
2-1-2 Hitotsubashi, Chiyoda-ku, Tokyo 101-8430, JAPAN, e-mail: uno@nii. jp

Abstract: The problem of finding dense structures of a given graph is a quite basic method in informatics
including data mining and data engineering. One of a popular model to represent dense structure is a clique,
which is a subgraph being a complete graph. Clique is widely used because of its simpleness and easiness to
be solved. On the other hand, recently, solving the original problem of finding dense structures have arisen
again. The problem is to find pseudo cliques, which are subgraphs obtained by removing small number of
edges from cliques. There may be some kinds of definitions for a pseudo clique, but here we define it by a
subgraph such that the ratio of whose edges compared to the clique is no less than a given threshold value.
In this paper, we address the problem of enumerating all pseudo cliques for given a graph and a threshold
value. We first show that it seems to be hard to obtain polynomial time algorithms by usual divide and
conquer approaches. Then, we propose a polynomial time algorithm based on reverse search. We show the
results of computational experiments showing efficiency of our algorithm for the practice.
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Algorithm BinaryPartition (G = (V, E), I, O)

1. If/0000000000000000000O0000O00O0O then return
22v:=V 000000000

3: Call BinaryPartition (G = (V, E), TU{v}, O)

4: Call BinaryPartition (G = (V, E), I, O U {v})
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Algorithm EnumPseudoClique (G = (V, E), K)

1: Output K

2: For each v ¢ K do

3: IfKU{v} O KOOOUO then EnumPseudoClique (G = (V, E), K U {v})
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