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An Efficient Algorithm for Finding a Maximum Weight Clique
and its Experimental Evaluations
Etsuji Tomita, Yasushi Wakai, and Ken’ichi Imamatsu
Department of Information and Communication Engineering,
The University of Electro-Communications

Abstract Certain problems can be formulated as a maximum weight clique problem in
a weighted graph. Then we propose an improved efficient branch and bound algorithm for
finding a maximum weight clique. We have shown its effectiveness by computer simulations

for several weighted random graphs.
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procedure MWCL+ (G = (V, E),w)
begin
global @z := ¢, @ = ¢
WEXTend(V)

output Qmae
end{ of MWCL+}

procedure WEXTend(V)
begin
WNElein(V? Y w(Qma‘L‘) - w(Q))
while V # ¢ do
v := the 1st vertex in V
if w(@) +y(v) > w(Qma:) then
Q:=QU{v}
V=V NnIv)
if V' # ¢ then WEXTend(V")
else if w(Q) > w(Qmaz) then

Qmaz =Q fi
fi
Q=Q—{v}
fi
Vi=V - {v}
od

end {of WEXTend}
B 1. MWCL+
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procedure WNELimin(V, y,!)

begin
X = l,cmw := 0
Ci:=¢,Cy:=¢

sort V' in non-increasing weight
R := Maxy,evw(v) — Mingeyvw(u)
while V #£¢ do

if w(Q)+emw+1(V) < 0(Qas)

then
goto End fi
v = the st vertex in V
k:=1,2(v):=0
while C,NI'(v)# ¢ do
u := the Ist vertex in CNI"(v)
z(v) := 2(v) + w(u)
k=k+1
od
if emw < 2(v) +w(v) then
cmw = z(v) +wlv) fi
if k> X then
X=kCry1:=¢ i
Cp:=Cp U {v}
V=V~ {v}
od
if >0 then
for k:=1 to ¥ do
while Cj # ¢ do
v := the 1st vertex in Cj,
y(v) == w(v)
for h:=k+1 to ¥ do
u := the Ist vertex in
CpNI'(v)
y(v) = (o) + w(u)
od
if z(v)+y(v) > then
Vi=Vu{v} f
Cr = Cp — {v}
od
od
else
V::CSZU-“UCQUCl
for allveV do
y(v) = 2(v) + w(v)
od
fi
End:
end {of WNELimin}
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n| p| BEH& MWCL+ Babel
100 1 0.3 44.8 22
0.5 | 65.6 10 76
0.7 { 101.8 40 368
200 1 0.3 52.2 10 156
0.5 | 79.6 118 1,558
0.7 | 125.4 3,006 27,967
300 | 0.3 59.8 54 716
0.5 89.4 880 10,722
0.7 1 142.6 70,118 649,824
400 | 0.3 | 62.4 142 2,354
0.5 96.4 3,404 44,886
0.7 | 155.0 542, 842 5,756,054
500 | 0.3 | 66.2 5,5
0.5 98.6 13, 980 186, 1918
0.7 | 164.4 | 4 417 614 | 45 407 002
600 { 0.3 | 67.6 762 288
0.5 | 105.6 39,598 576 466
700 { 0.3 | T71.4 1,336 22, 776
0.5 | 109.0 93,712 | 1,395, 1206
K2 BRI
n D H L MWCL+ Babel
100 1 0.3 44.8 71 56
0.5 | 65.6 190 79
0.7 | 101.8 783 242
200 | 0.3 52.2 366 142
0.5 79.6 2,434 1,285
0.7 | 1254 44 179 10, 1608
300 | 0.3 59.8 1 287 '433
0.5 ] 894 15 059 5,833
0.7 | 142.6 790, 1468 194,991
400 | 0.3 62.4 3 173 1,660
0.5 96.4 47 026 19,686
0.7 | 155.0 4,672 023 1,348,642
500 | 0.3 | 66.2 6, 1269 4,462
0.5 98.6 182 725 85,459
0.7 | 164.4 ) 34 717 884 | 9,300,920
600 | 0.3 67.6 991 10,491
0.5 | 105.6 466 ,430 229,652
700 {1 0.3 | 714 20,054 17,212
0.5 | 109.0 997, ,549 517, '339
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