
F orientation: ab ∈ F ⇐⇒ ba /∈ F

F transitive: ab ∈ F and bc ∈ F =⇒ ac ∈ F

ab Γ a′b′:

a = a′ and bb′ /∈ E

or

b = b′ and aa′ /∈ E

b = b′

a a′
a = a′

b b′

A implication class: ∀ab ∈ A it holds a′b′ ∈ A ⇐⇒ ab Γ∗ a′b′

Â color class: {ab, ba ∈ E | ab ∈ A}

I(G): set of all implication classes

Î(G): set of all color classes



Thm 4.1 A ∈ I(G), F transitive
⇒ F ∩ Â = A or F ∩ Â = A−1

Thm 4.7
(i) G comparabilty graph

⇔ (ii) A ∩A−1 = ∅, A ∈ I(G)
⇔ (iii) ∀ G-decomposition [B1, . . . , Bk]

it holds Bi ∩B−1
i = ∅, i ∈ [k]

Thm 4.4 A ∈ I(G)
⇒ A = A−1 or A ∩A−1 = ∅

and A,A−1 transitive

Thm 4.6 A ∈ I(G), D ∈ I(E − Â)
(i) D ∈ I(G) and A ∈ I(E − D̂)

or (ii) D = B + C, Â, B̂, Ĉ in rainbow triangle

Lemma 4.3 (Triangle Lemma)
A,B,C ∈ I(G), A ̸= B,C−1

(i) b′c′ ∈ A⇒ ab′ ∈ C, ac′ ∈ B
(ii) b′c′ ∈ A, a′b′ ∈ C ⇒ a′c′ ∈ B

a

bc
A

CB

G-decomposition [B1, . . . , Bk]
• E = B̂1 + · · ·+ B̂k

• Bi ∈ I(B̂i + · · ·+ B̂k), i ∈ [k]

rainbow triangle {a, b, c}
• b̂c ∈ Â, âc ∈ B̂, âb ∈ Ĉ
• Â, B̂, Ĉ ∈ Î(G) pw. distinct
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b′c′ ∈ A ⇒ ab′ ∈ C, ac′ ∈ B

A ̸= B, A ̸= C−1

(i)

b′c′ ∈ A, a′b′ ∈ C ⇒ a′c′ ∈ B
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Input : undirected graph G = (V,E).
Output : transitive orientation T , if it exists.
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i← 1; Ei ← E;

while Ei ̸= ∅ do

if Bi ∩B−1
i ̸= ∅, then

end if

return “G is no comparability graph”;7

end while

Algorithm 7 : Recognition of comparabilty graphs

determine implication class Bi of Ei containing xiyi;

choose xiyi ∈ Ei arbitrarily;4
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return T ;

Ei+1 ← Ei − B̂i;

T ← ∅;

add Bi to T ;

11

10

i← i+ 1;


