ab

a'b'

abc F' <+ ba & F
ab € F' and bc € F — ac € F
b b’ b=1"0

or

a=a

a=a and b ¢ E b=V andad’ € E
Vab € A it holds d'b' € A < abT™* a'V

set of all implication classes
{ab,ba € E | ab € A}

set of all color classes



Lemma 4.3 (Triangle Lemma)
A B,CeI(G),A+ B,C!
(i)bc e A= ab € C,ac’ € B
(i) b'c € A0’ €e C = d'd € B

a
L
C <A b

Thm 4.1 A € 7(G), F transitive
=FNA=Aor FNA=A"!

G-decomposition By, ..., By
eE=B +--+By
OB¢€I(B¢+"'+Bk),iE [k]

Thm 4.7
(i) G comparabilty graph
s (i) AnNA 1t =0,A€Z(G)
& (iii) ¥V G-decomposition | By, ..., Bg]
it holds B; N B; ' = 0,1 € [k]

Thm 4.4 A € 7(G)
= A=A"1orAnNA1 =10
and A, A~! transitive

rainbow triangle {a, b c}

obceAacEB abe C
e A,B,C € I(G) pw. distinct

Thm 4.6 A € Z(G),D € Z(E — A)
(i) D € I(G) and A € AI(E — D)
or (i) D =B+ C, A, B,C in rainbow triangle




Lemma 4.3 (Triangle Lemma)
A, B,CeI(G),A#+B,C!
(i) e A=ab € C,ac’ € B
(i) b € A, 0’ e C = d'd € B

a
T
C <A b

bl e A = ab €C,ac € B

A+B, A+ C!

/
(ii) “
a O @
b/
B b B
C A A
C/

b e A,a'b e C = ad'deB



Lemma 4.3 (Triangle Lemma)
A, B,CeI(G),A#+B,C!
(i) e A=ab € C,ac’ € B
(i) b € A, 0’ e C = d'd € B

a
T
C <A b

bl e A = ab €C,ac € B

A+B, A+ C!

/
(ii) “
a O @
b/
B b B
C A A
C/

b e A,a'b e C = ad'deB



Input : undirected graph G = (V, E).

Output : transitive orientation 7T, if it exists.
1 T« 0
2 i1+ 1. B, « F;
3 while E; 40 do
4 choose x;vy; € E; arbitrarily;
5 determine implication class B; of E; containing x;v;;
6 |if B;NB;'+#0, then
[ ‘ return ‘G is no comparability graph”’;
8 end if
9 add B; to T;
10 | Eiy1 < Ei— B;;
11 14— 1+ 1;
12 end while
13 return 7

Algorithm 7 : Recognition of comparabilty graphs




