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Abstract. Steady improvements have been made for the time complexity for finding a maximum clique in
an n-vertex graph in polynomial-space from O(20-3337) by Tarjan-Trojanowsky(1977) to O(29-2882) by Fomin
et al.(2006) in these around 30 years. We remarkably improve this complexity to have O(20-19689%)_time based
on an algorithm by Shindo-Tomita(1990). This is an obvious improvement of the optimal time complexity of
O(3™/3) = (20-528n) for generating all maximal cliques of Tomita. et al.(2006).
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procedure MAXCLIQUE(G)

begin
Q=0
Qmax = 0
EXPAND(V)

end {of MAXCLIQUE}
procedure EXPAND(SUBG)
begin
if SUBG = then
if Q] > |Qmas
then Qmaz :=Q fi
else u :=a vertex in SUBG
that maximizes |[SUBG N T (u)|;
Q = QU {u};
SUBG,, := I'(u) N SUBG;
if |Q|+ |SUBG,| > |@maz| then
EXPAND(SUBG,) i
Q:=Q — {u};
EXT, :=SUBG — {u} — SUBG,;
sort vertices in EXT, in a
decreasing order w.r.t their degrees ;
for i := |EXT,| downto 2 do
v; := EXT,[1];
U= (v)NEXT,;
SUBG., :==U; U (I'(%)NSUBG.);
if |Q| +|SUBG,,|+ 1 > |Qmaz| then
Q= QU {v};
EXPAND(SUBG,,)
Q:=Q—{w}
EXT,:=EXT,—{vi} &
EXT,[1] :=a maximum degree vertex
in EXT,;
else i ;= 1; od
end {of EXPAND}
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= 372Cn? + 168Cn ta(|SUBGL]) < 13Py_5(n) + Cn?

(22-15) = 170Cn? + 78Cn
ta(|SUBG,|) < 6Pi5_10(n) + Cn? (23-10)
= 409Cn? +192Cn 14(|SUBG,|) < 12Pyg_s(n) + Cn?
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(23-3) (23-18)
ta(|SUBG,|) < 19P5_5_1(n) + Cn? ta(|SUBG,|) < 4Pig_13(n) + Cn?
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