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Edge Labelled Graphs1

1. An e-labelled graph G is a triple
(V,E, ψ) where V is a nonempty set
of vertices, E is a set of edges with
V ∩ E = ∅, and

ψ : E(G) →
(
V

2

)
∪ V

is the incidence function.

2. Let G = (V,E, ψ) where

V (G) = {v1, v2, v3},
E(G) = {e1, e2, e3, e4},

and ψ : E(G) →
(
V
2

)
∪ V is given by

e1 7→ {v1, v3},
e2 7→ {v1, v2},
e3 7→ {v1, v2},
e4 7→ v1.

Then G is an e-labelled graph. One
drawing of G is:
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3. Two e-labelled graphs G and H are
equal, written G = H, if VG = VH ,
EG = EH and ψG = ψH ; otherwise
G ̸= H.

4. Let G = (V,E, ψ) be an e-labelled
graph.

(a) G has no parallel edges if ψ is in-
jective.

(b) G is loopless if Imψ ⊆
(
V
2

)
.

(c) G is simple if it has neither loops
nor parallel edges.

(d) G is complete if Imψ =
(
V
2

)
.

5. If G = (V,E, ψ) is an e-labelled simple
graph, then |E| ≤

(|V |
2

)
.

6. Two e-labelled graphs G and H are iso-
morphic (written G ≈ H) if there exist
bijections α : VG → VH and β : EG →
EH such that

ψG(u) = {x, y} ⇐⇒ ψH(β(u)) = {α(x), α(y)}.

7. Every loopless e-labelled graph with
V = {a, b, c} and E = {1, 2, 3} is iso-
morphic to one of the three graphs be-
low.
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1Partially based on a 1996 Lecture by A. Kelmans, Department of Mathematicse, University of Puerto
Rico.
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