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Edge types. Given a fixed vertex v in a p-hypermap, we may differentiate three types
of edges: an edge e is said to be

• leaving v if~d(v, e+) =~d(v, e−) + 1;

• approaching v if~d(v, e+) =~d(v, e−) + 1 − p;

• irregular with respect to v if~d(v, e+)−~d(v, e−) 6≡ 1 mod p.

Observe that 1 − p ≤ ~d(v, e+) −~d(v, e−) ≤ 1 since there is always a path of length 1,
namely the path consisting of the single edge e, as well as a path from e+ to e− of length
p − 1, made of all the other edges incident to the dark face incident to e. As a result, if e
is irregular with respect to v, then it holds that~d(v, e+)−~d(v, e−) ∈ {2− p, 3− p, . . . , 0}.
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Figure 5: The different types of edges incident to a flawed face.The distances to v are
written in the vertices. Around f , the

(

10 − ⌈10/4⌉
)

= 7 red edges are leaving v; the
⌊10/4⌋ = 2 blue edges are approaching v; the green edge is irregular with respect to v.

The following proposition gives the number of each type among edges incident to
a given face in a p-constellation or a given flawed face in a quasi-p-constellation; this
provides an interpretation to the prefactor

(

a − ⌈a/p⌉
)

appearing in (1.2) and (1.3). We
refer the reader to the extended version of this paper for a proof.

Proposition 3. We consider a vertex v and a light face f of degree a in a p-hypermap.

(1) If the p-hypermap is a p-constellation then, among the a edges incident to f , a − a/p are
leaving v; a/p are approaching v; none are irregular with respect to v.

(2) If the p-hypermap is a quasi-p-constellation and f a flawed face then, among the a edges
incident to f ,

(

a − ⌈a/p⌉
)

are leaving v; ⌊a/p⌋ are approaching v; one is irregular with
respect to v.


