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A Practical Fast Algorithm for Enumerating Cliques in Huge
Bipartite Graphs and Its Implementation
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National Institute or Informatics
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Abstract: A vertex subset of a graph G = (V| E) is called a clique if any two vertices of
S are connected by an edge. A vertex subset of a bipartite graph G = (V4 U V,, E) is called
a bipartite clique if any two vertices v; € Vi and v € V5 are connected by an edge. In this
paper, we propose a practical fast enumeration algorithm for maximal cliques and bipartite
maximal cliques of huge sparse graphs. The time complexity per maximal clique is reduced
from O(|V||E|) to O(A%), and that of maximal bipartite cliques is reduced from O(|V||E|) to
O(A3?). By computational experiments, we show that the algorithm takes O(A?) in random
instances.
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Procedure ENuM_MaAXIMAL_CLIQUEITER( ¢« D O0OO0O,S:«000000)
EMC1) J := J(S,i),S:= X*(|[V],$)00,N($)0000,500000
EMC2) v; :=1(J), vy :=1(S) 000

EMC3) If j, h < i then return

EMC4) If h > j then S := S\ {vs}

)
)
)
EMC5) Else
EMC6) J:=J\ {v;},S := X(S,vi+1)
MC7) If N(S’) =0 then
EMC8) 5" :=X*(1, 5\ {v;})
EMC9) If S’ =S then ENUM_MAXIMAL_CLIQUE_ITER( S’,j ) ; End if
EMC10) End if

(
(
(
(
(
(
(E
(
(
(
(EMC11) End if

(EMC12) Go to (EMC2)

Procedure ENUM_MAXIMAL_CLIQUE_MAIN( G = (V| E) )
(EMCM1) For i :=1 to |V|

(EMCM2) If+,000000000000000 00 then
(EMCM3) ENUM_-MAXIMAL_CLIQUE_ITER( {v;},1 )
(EMCM4) End for
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