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A fast algorithm for solving Max-Clique problem
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2. Q:=Qu{p}

3. R,:=RnNT(p)
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(b) (Rp = ¢) A (|Q| > |Qma:p|) D D D Qmag; = = 1,
Q while C, UT'(p) # ¢ do
kE++;
I R=R-{p}) Q:=Q-{p} end while
00000 R=¢00000D00000 if k > mazno then
maxno = k;
dfmaX(R, Q){ Cmaacno+1 = ¢,
while R # ¢ do end if
p := a vertex in R; Np| :=k;
Q:=QU{p} Cr = CrU{p}
R, = RNT(p); R:=R—{p};
it R, # ¢ end while
dfmax(Ry, Q);
end if i:=1;
else if |Q] > |Qmaz] for k := 1 to mazno do
Qmaw = Q: for j := 1to |Ck| do
end if R[i] := Cy[jl;
Q=Q —{p}; tt
R:=R— {p}; end for
end while end for
} }

EXPAND(R, N){
while R # ¢ do

p = first vertex in R;

3.2 00000000000 MCQ
000000000000000000000000

00000000 i1Q1+ NI > [ Qe

do0o0oooooboooboooooboooboo Q= QU {p};

000000000000000000000000 R, = ROT(p)

gobooboboboooooobbooo if R, # ¢

gooooooooobooobbobboooogd NUMBER-SORT(R,, N');

0000000000000000000000000 EXPAND(R,, N');

0000000000000000000000000 end if

0000000000000(1] clse if [Q] > |Qmas]
Qmaz =

0oo0o0ooooooooooobooobo pboboDbOO end if

000000000 Njpl0000000 (u,v) € E(G) Q:=Q—{ph

000 N[u] # N[v] Njp] =k >1000 N[ = R:=R—{p};

1,2,...,k—100vel(p)00100000000 end if

000000000000000000000000 else Teturn:

0000000000000000000000000 end while

gooddoobobobobbooooooon }

NUMBER-SORT(R, N){

Ch = ¢; Ca := ¢;

mazno == 1; 3.3 000000 CLIQUE

while R # ¢ do gobodboooooooboboobooobbobobo

p = first vertex in R; 000000000000 0O000O00 degree(p) 00O
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addeg(v) = min{max{degree(p)|p € T'(v)}, degree(v)}+1
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SET_ADDEG(R, addeg){
for all v in R
L:=T(v)U{v};
sort L with decending order by degree;
while ¢ < degree(i) Ai < |L| do
1++;
end while

addeg(v) := degree(i) + 1;  end for
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UPPER(up, R, addeg){
while up < addeg(up) A up < size of R do
up+-+;
end while

ADDEG(R, N){
SET_ADDEG(R, addeg);
sort R with decending order by addeg;
while R # ¢ do
up :=UPPER(up, R);
p := first vertex in R;
if |Q[ + addeg(up) > |Qmax|
Q:=Qu{ph
R, := RNT(p);
if R, # ¢
ADDEG(R,, Q);
end if
else if |Q] > |Qmaz|
Qmaz = Q;
end if
Q:=Q—{rkh
R:=R—{p};
up — —;
end if
else return;

end while
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OS Linux version 2.6.9-1.6_ FC2
CPU Intel Pentium4 2.66GHz
RAM 1024MB
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gooon0 gee 3.3.3 algorithm for finding a maximum clique. ” Discrete
Mathematics and Theoretical Computer Science, Di-
O000 jon, France, Lecture Notes in Computer Science 2731,

pp-278-289 (2003).
[1] E. Tomita and T. Seki, ” An efficient branch-and-bound

14 gogbobobobooooboogooog



0000000 (00 1700)

graph used time by algorithms(sec)
file V| |E| |Qmaz| | density dfmax MCQ | ADDEG
MANN_a9 45 918 16 0.93 14 min 0.92 20min
kellerd 171 9435 11 0.64 7 min 39.26 4min
c-fat200-2 200 3235 24 0.16 7 min 0.07 0.11
c-fat200-5 200 8473 58 0.43 1.06 0.19
p-hat300-1 300 10933 8 0.16 5.3 24 0.94
c-fat500-2 500 9139 26 0.07 | Over 1h 0.4 0.25
c-fat500-5 500 | 23191 64 0.19 3.72 0.48
c-fat500-10 500 | 46627 1126 0.37 26.29 1.6
p-hat1000-1 | 1000 | 122253 10 0.24 26 min 4 min
p-hat1500-1 | 1500 | 284923 11 0.25 Over 2h 49 min
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