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Abstract. Many practical problems can be formulated as the maximum clique finding problem, and then

more efficient algorithms are strongly required for this problem. We present here an improvement of our

previous branch-and-bound algorithm for finding a maximum clique. The effect and the evidences of the

improvement are shown by computational experiments for random graphs and DIMACS benchmark graphs.
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procedure MCQ*(G = (V, E))
begin
Q = @; Qmaz = @;
0000 VDo MCQOOoOOoooono,
000000 NeOOODOO;
EXPAND (V, V, No);
output OQme, {000000 }
end { of MCQ*}

procedure EXPAND(V;, R, No)
begin
while R # () do
p:=000000 ROOOOOOO;
if |Q| + No[p] > |Qmaz| then
Q= QU {p}
Vp:=VaenI(p); {000DDOD }
if V, # 0 then
NUMBER-SORT(Vj,, newR, newNo);
{newR,newNo OO DOODOOOODDOOO }
EXPAND(V,, newR, newNo)
else if |Q| > |Qmaz| then Qmaz := Q fi
fi

else return

fi

Q =Q0 {ph

R :=RO {p}

V.:=Vs0 {p} {0O0D0D0O00O0O}
od

end { of EXPAND }
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Graph 0000 (sec) ooo

n P w MCQ/ MCQ* MCQ/ MCQ*
0.7 | 14-16 0.0063 0.0056 2,211 1,768
100 0.8 | 19-21 0.019 0.015 5,603 3,659
0.9 | 29-32 0.059 0.033 10,797 5,269
0.7 | 18-19 0.93 0.71 223,477 156,483
200 0.8 | 24-27 17.63 9.72 3,265,800 1,618,860
0.9 | 40-44 980.36 238.28 97,627,472 20,660,192
0.5 | 13-14 4.52 4.06 1,108,144 940,382
500 0.6 17 79.94 64.65 15,699,473 12,018,933
0.7 | 22-23 | 4,134.07 | 2,858.49 | 675,343,739 | 422,929,503
0.3 | 9-10 1.57 1.56 458,143 430,341
1,000 | 0.4 12 19.49 18.33 4,422,241 3,944,444
0.5 15 482.58 420.72 90,952,284 76,124,618

02 DIMACSOOOUOOOOOOOOOOOODODOOOOO

Graph 0000 (sec) ooo

Name n d w MCQ’ MCQ* MCQ’ MCQ*
MANN_a27 378 0.99 | 126 4.22 4.22 38,020 38,020
c-fat500-5 500 0.19 64 0.017 0.017 436 436
hamming8-4 256 0.64 16 0.28 0.28 41,604 36,452
johnson16-2-4 120 0.77 8 0.21 0.21 323,036 323,036
kellerd 171 0.65 11 0.037 0.040 11,781 12,442
brock200_1 200 0.75 21 2.39 1.63 482,326 296,035
brock400 1 400 0.75 27 2,298.29 | 1426.59 | 329,598,852 | 182,920,257
p-hat500-2 500 0.51 36 4.49 1.64 408,474 123,804
p-hat500-3 500 0.75 50 2,662.54 396.66 138,299,837 18,184,523
p-hat1000-2 1,000 | 0.49 46 3,512.07 539.48 197,146,933 25,648,472
p-hat1500-1 1,500 | 0.25 12 6.32 5.85 1,260,981 1,093,972
san200.0.7_1 200 0.70 30 0.027 0.024 2,983 1,993
san200.0.9_2 200 0.90 60 6.22 1.99 594,912 200,523
san400.0.7-3 400 0.70 22 4.53 3.22 409,735 244,366
san400.0.9_1 400 0.90 | 100 5.32 1.52 74,008 19,996
san1000 1,000 | 0.50 15 7.14 6.73 229,675 193,364
sanr200.0.7 200 0.70 18 0.79 0.59 184,858 127,795
sanr200-0.9 200 0.90 42 433.72 141.31 40,470,190 11,774,521
sanr400.0.5 400 0.50 13 1.12 1.02 300,596 255,377
sanr400.0.7 400 0.70 21 502.56 328.43 89,123,730 54,622,436
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