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Experimental Evaluations of Algorithms with Known Theoretical
Time-Complexity for Finding a Maximum Clique

Takahiro TAMADA'

Abstract.

Etsuji TOMITA

Hiroaki NAKANISHI'

Some results have been given for the worst-case time complexity of algorithms for finding a

maximum clique. We demonstrate by computational experiments that our theoretically better algorithm

also generally runs faster than another algorithm with known theoretical time-complexity.
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procedure MAXCLIQUE1L(G)
begin

Q=0
Qmaz =
EXPAND(V)

end {of MAXCLIQUE1}
procedure EXPAND(SUBG)
begin
if SUBG = { then
if |Q| > |Qmaz| then Qmaz = Q fi
else u :=a vertex in SUBG
that maximizes |SUBG NT(u)[;
Q:=QU{uks
SUBG, := I'(u) N SUBG;
if |Q| + |SUBG,| > |Qmaz| then
if |Q| + Number(SUBG,) > |@maz| then
EXPAND(SUBG,) ;fi i
Q= Q —{u};
EXT, := SUBG — {u} — SUBG,;
sort vertices in EXT, in a
decreasing order w. r. t their degrees ;
While |[EXT,| > 1 do
v; := EXT,[1];
U; :=I'(v;) N EXT,;
SUBG,, :=TU; U (I'(%;) N SUBG,);
if |Q| + 1+ |SUBG,,| > |Qmaz| then

if |Q|+1+Number(SUBG,) > |@maz|then

Q:=QU{u}
EXPAND(SUBG.,);
Q:=Q-{u}f

EXT, := EXT, — {v;};
EXT,[1] :=a maximum degree vertex
in EXTy;
else break; fiod fi
end {of EXPAND}

procedure Number(R)
begin
mazno = 0;
Cr:=0;
while R #0 do
p := the first vertex in R;
k=1
while C, NT'(p) # 0 do
k:=k+1;0d
if k > mazno then
mazxno = k;
Crmazno = 0; fi



Cr = Cr N {p};
R:=R—{p}; 0d
return mazno;
end {of Number}
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n P w | MCQ MAX1 MAX MIS MCQ MAX1 MAX
1000 | 0.2 | 7-8 0.13 0.32 057 1,057 43,379 5,774 222,331
3000 | 0.2 | 99 13 37 61 >10° | 2,769,068 228,685 15,526,492
500 | 0.4 | 11-11 | 0.37 113 3.42 216.97 | 124,058 19,229 1,253,660
500 | 0.5 | 13-14 3.8 144  59.8 1,083 | 1,124,108 278,507 21,262,983
300 | 0.5 | 12-13 | 0.16 0.60 236 45.06 56,911 14,290 914,134
300 | 0.6 | 15-16 1.5 6.3 39.0 2752 | 473,628 156,561 13,798,311
200 | 0.6 | 14-14 0.1 0.4 2.2 15.9 38,377 11,595 836,489
150 | 0.9 | 35-39 7 49 2,527 139 | 1,329,394 2,262,894 239,907,274
#£ 2: DIMACS RV F<=—2 ¥ I 71T B RE
FATRER [sec) S
7574 w | MCQ MAX1 MAX MIS MCQ MAX1 MAX
8anr200.0.7 18 0.59 2.82 28.78 95.02 183,528 82,193 9,593,784
sanr200.0.9 42 323 1,605 > 10° > 10° | 42,865,151 42,926,945 -
$anr400.0.5 13 0.92 3.42 14.09  262.37 300,173 71,508 5,143,557
sanr400.0.7 21 384 1,977 27,084 70,078 | 90,091,325 40,220,815 3,306,730,447
c-fat200-5 58 | 0.0014 0.0010 0.0069  0.3020 310 58 520
c-fat500-2 26 | 0.0015 0.0009 0.0034 22.5 546 26 771
c-fat500-5 64 | 0.004  0.002 0.011  15.300 622 64 622
c-fat500-10 | 126 | 0.014  0.009 0.113  10.720 746 126 2,203
brock200.1 21 1.7 9.0 145.5 294.1 4,319 261,013 44,445,940
brock200.2 12 0.01 0.04 0.19 4.45 4,319 847 66,204
brock200_3 15 0.06 0.44 2.37 16.84 16,523 15,018 942,071
brock200_4 17 0.20 0.89 7.73 42.96 63,077 23,214 2,534,772
p-hat300-1 8! 0.004 0.012 0.027 7.150 2,215 285 11,820
p-hat300-2 25| 0.049 0551 11.100  16.570 10,034 12,288 2,682,250
p-hat300-3 36 | 16.959 125.73 13,722 2,187 | 2,472,735 2,421,496 2,577,201,717
p-hat500-1 9| 0031 0125 0.294  61.180 11,284 2,354 115,009
p-hat500-2 36 407 3567 3,867 1,120 543,524 405,824 603,341,793
p_hat700-1 11| 0.113  0.429 1.195 254.640 34,421 5,270 373,581
p-hat1000-1 10 0.6 2.7 6.6 11929 202,680 36,320 2,309,070
p-hat1500-1 12 5.2 23.8 72.8  8306.5 | 1,283,445 197,520 20,072,563
5an200.0.7.1 | 30 0.01 0.05 26,726.22 14.07 1,243 673 519,774,200
$an2000.72 | 18 | 0.007 0213 179,639.470 3.730 1,580 2,952 4,289,016,279
san400.0.51 | 13 0.03 0.25 2,994.19 13.21 3,409 898 725,114,909
hamming8-2 | 128 | 0.007  0.010 >105  >10° 255 128 -
hamming8-4 | 16 0.23 0.64 12,77 120.95 41,604 9,047 3,843,396
johnson16-2-4 8 0.21 1.17 1.81 24.92 430,131 307,806 3,120,413
keller4 11 0.03 0.37 1.86 4.32 12,751 14,548 1,189,476






