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Extracting Pseudo-Cliques with
Certain Degree of the Core

Yoshiaki OKUBO and Makoto HARAGUCHI

Division of Computer Science, Graduate School of Information Science and Technology
Hokkaido University

Abstract: In this paper, we are concerned with a problem of find-
ing pseudo-cliques in a given graph G. A pseudo-clique is defined
as the union of several maximal cliques in G with a required degree
of overlap. Such a degree is determined by a user-defined parame-
ter 7. We present a depth-first algorithm for finding pseudo-cliques
whose sizes are in the top N. Based on some simple theoreti-
cal properties, effective pruning rules can be applied during our
search. Our experimental result shows some advantage of consid-
ering Top-N pseudo-cliques. It is also verified that the prunings
are invoked very frequently in the search.
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procedure main() :
V' <+ the set of vertices in a graph ;
E <+ the set of edges in the graph ;
N < an integer for Top-N ;
T < a threshold for overlap degree ;
PC + ¢;
sizenum < 0 ;
min_size < 0 ;
FindPseudoCliques(¢, V) ;
return PC ;

procedure FindPseudoCliques(Q, R) :
if sizenum = N and |Q| + |R| < min_size then

return; /* 4.2 */
endif
for each v € R in predetermined order
begin
MC ¢ ;

ae(z-1)-(QI+1);
k « an upper bound of the maximum clique in RN N(v) ;

if £ < o then
if Yw € RN N(v),degreegrnnwy)(w) < [RNN(v)| -1 then
MC <+ {RNN(), ¢}; /* 4.4 */
else
FindMaxCliques(¢, RN N(v)) ;
endif
else
FindMaxCliques(¢, RN N (v)) ;
endif

if mcieMC C; = ¢ then
if sizenum < N or |Ug, cpqe Ci UQ U {v}| > min_size then
PC «+ PCU{Ug,ere Ci UQ U {v}};
size_num < |{|PC| | PC € PC}| ;
min_size < min{|PC| | PC € PC} ;
endif
endif
FindPseudoCliques(Q U {v}, RN N (v)) ;
end

procedure FindMaxCliques(Q, R) :

if |Q| > a then
return ; /* 4.3 */
endif
if R = ¢ then
MC +— MCU{Q} ;
return ;
endif

for each v € R in predetermined order
FindMaxCliques(Q U {v}, RN N(v)) ;

1: Top-N 7-
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