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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(2°%33") by Tarjan-Trojanowsky(1977) to O(20-2887) by
Fomin et ¢l.(2006) in the last almost 30 years. We remarkably improve this complexity to have O(20-191711).
time based on an algorithm by Shindo-Tomita(1990). This is an obvious improvement of the optimal time
complexity of O(3"/3) = (20528 for generating all maximal cliques of Tomita et al.(2006).
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procedure MAXCLIQUE(G)

begin
Q=0
Qmaz = §;
EXPAND(V)

end {of MAXCLIQUE}
procedure EXPAND(SUBG)
begin
if SUBG = {) then
if |Q| > [@maxz|
then Qmaz :=Q fi
else u :=a vertex in SUBG
that maximizes |SUBG NT(u)l;
Q=QuU{u}
SUBG, = I'(u) N SUBG;
if |@Q|+ [SUBG,| > {Qmaz| then

EXPAND(SUBG,) fi

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; .= I'(v;) N EXT,;

SUBG,, :=U;U(I'(v;) N SUBQG,);

if |Q| +|SUBG,,| + 1 > |@maz| then

Q:=Qu{u};
EXPAND(SUBG,,)
Q:=Q ~ {v;}

EXT, = EXT,—{v} fi
EXT,[1] :=a vertex with maximum degree
in EXT,;
elsei:=1; od
end {of EXPAND}
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