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A Bit Operation Algorithm for Finding a Maximum Clique
in a Constant Degree Bounded Graph

HIrROSHI MATSUNO' and MIYAKO TANAKAt*

We present an algorithm for finding a maximum clique in an undirectional graph whose
maximum size of degrees is bounded by a constant and discuss the validness of the algorithm.
The main part of the algorithm consists of bit operations and the time complexity of the
algorithm is O(nlog n), where n is the number of vertices in the graph.
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procedure CLIQUEWITH(P):
begin
Ve={v | (P,v) € E}
={v1,v2,...,9} (1<p<d);
Ep={(vi,v;) | Yvs, v;
€ Vp(1 <4< j < p)[(vi,v;) € E]};
£ 1,
for ¢ «1 until p do
begin
define the array By = [ve1][vez] - - - [vep)
where [vgi] + 1 and
[ver] <0 (VR(1 < h <p) & h #1);
L—€¢+1;
end
g« 0
R « ¢;
repeat
begin
Q¢
for i < 1 until £ — 2 do
for j < i+ 1 until £ -1 do
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begin
F + B;AB;;
if (the number of ‘1’ in F is q)
then
begin
F « B; ® B;j,
where [f,] =1, [fs] =1
for some r, s
(1<r<s<p);
if (vr,vs) € Ep then
begin
Q+QU{B:VB,};
R« Q;
end
end
end
if |Q| > 2 then
begin
€ |Q| +1;
for i < 1 until /-1 do
let the i-th element in @ be B;;
geg+ 1
end
end
until |Q] <1
return (Vp, R)
end
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begin
B#EEE */— 125,
cl « 0;
mazsize + 0;
(Ve Re) « (¢, 9);
(Vm, Ru) + (¢, 9);
for HiEEE V ICRT 2T RTOHA vdo
begin
(Ve, Re) + CLIQUEWITH(v);
¢l « COUNTONE((V., R.));
if mazsize < cl then
begin
mazsize ¢ cl;
(VM, RM) « (V:?s RC):
end
end
end
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By: 0 0 0 1 0 1 1
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Fig.1 Example of B, and B, and their corresponding
graph.
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