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Figure 3: Edge orientation and
definitions. Here, the light-right
orientation is depicted.

Given an edge e, we will respectively de-
note by e− and e+ the origin and end of the
edge e, oriented as convened. The corner pre-
ceding e is defined as the corner ce delimited
by e and the edge that precedes e in the con-
tour of the incident light face, in the convened
orientation. Similarly, we denote by c+ the ver-
tex incident to a corner c.

Paths. A path from a vertex v to a vertex v′ is
a finite sequence ℘ = (e1, e2, . . . , ek) of edges
such that e−1 = v, for 1 ≤ i ≤ k − 1, e+i = e−i+1,
and e+k = v′. Its length is the integer k, which we denote by [℘] := k. A path is called
simple if the vertices it visits are all distinct.

Beware that a path is only made of edges oriented in the convened orientation. In
other words, edges cannot be used “backward.” In particular, this means that all the
faces lying to the left of a path are of the same shade (either all light or all dark), whereas
all the faces lying to its right are of the other shade. The side of the path where the faces
are all light will be called its light side, whereas the other side will be called its dark side.

Directed metric and geodesics. We will use the directed metric associated with the
convened orientation: given two vertices v, v′ in a p-hypermap, we denote by~d(v, v′) the
smallest k for which there exists a path from v to v′ of length k. (We put an arrow on
top in the notation to keep in mind that this is only a directed metric.) A geodesic from v
to v′ is such a path.
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Figure 4: Definition
of the lightest geodesic.
The edges going closer
to v′ are in red.

There are generally several geodesics from a given
vertex v to a target vertex v′. Among all of these, one
will be of particular interest in this work: the lightest
geodesic, constructed as follows. It is only well defined
from a starting edge or corner e0 such that e+0 = v. (The
starting element e0 does not belong to the path.) Then,
provided e0, e1, . . . , ej have already been constructed
and the path is not complete (that is, e+j 6= v′), we set
the subsequent edge ej+1 as the one, among the edges e
such that e− = e+j and ~d(e+, v′) = ~d(e+j , v′) − 1, that

comes first while turning around e+j in the direction
incoming edge, light face. See Figure 4. In other words, the lightest geodesic is the left-
most geodesic if the convened orientation is the light-left orientation and the rightmost
geodesic if the convened orientation is the light-right orientation.


