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Given a simple undirected graph G = (V, E), a positive integer K and a subset S of V with
cardinality at least K, the Referenced Vertex Order (Revorder) problem asks whether a
vertex order σ : V → {1, 2, . . . , |V |} exists such that σ−1(S) = {1, 2, . . . , |S|} and every vertex
v /∈ S admits at least K predecessors in the given order σ [12]. The Revorder may appear,
at first sight, to be similar to classical scheduling but it is essentially different. We have,
first of all, no orientation on the edges, so that the relationship “predecessor” vs. “successor”
between two given vertices u and v is not a priori given. Moreover, there is a minimal number of
predecessors that every vertex v /∈ S must have in the order, but more predecessors are allowed.
The initial set S of vertices defining the beginning of the order σ plays an important role for
the construction of the remaining part, because they are the initial potential predecessors for
the first vertices of the order among those that are not in S.

Our interest in the Revorder has began when it was found out that it is an important
preprocessing step for the solution of a particular subclass of instances of the Distance Geome-
try Problem (DGP) [4], whose search space can be subject to a discretization process [10]. In
this case, K is the dimension of the Euclidean space where the DGP solutions are embedded,
and there is an additional requirement for the the initial set S : its vertices need to form a
clique of G. It’s the choice of this initial clique, therefore, that sets the basis for the definition
of the order σ, and it was observed empirically that several orders satisfying the Revorder

assumptions can be defined for real life instances [5]. We focus here only on the DGP for lack
of space, but we point out that this is not the only use of the Revorder [12].

For a given DGP instance, the greedy algorithm proposed in [4] is able to find, when it
exists, one suitable vertex order for each possible choice of the initial clique. This algorithm
was subsequently extended to graphs G having uncertain real weights (represented by intervals
instead of singletons) in [8]. For a certain time, people working on the Revorder

1 believed
that the inclusion of another constraint, named the consecutivity assumption, would have made
the basic Revorder problem NP-hard for all dimensions K [1]. It was shown subsequently,
however, that the NP-hardness holds only for dimension K = 1, whereas there exists a simple
polynomial algorithm that is able to find Revorders with the additional requirement that
the consecutivity assumption is satisfied [6] when working in dimension K > 1. However, we
believe that those orders have no practical use, and that other approaches should instead to
be taken into consideration in the applications.

The consecutivity assumption basically requires that the K references for every v ∈ V with
σ(v) > K have their ranks in the set {σ(v)−K, σ(v)−K +1, . . . , σ(v)−1}. Even if not strictly
necessary for performing the discretization [10], this additional requirement can imply some
interesting properties on the resulting search tree [7]. For this reason, a lot of attention has
been given to this particular case. The use of linear programming was for example intensively

1. The authors of those articles do not refer to the problem as the “Revorder” because it was formally

defined thereafter, but we now know that the problems they considered are instances of the Revorder.



investigated ; the interested reader can make reference to [11] and [2]. An alternative approach
based on the definition of a de-Brujin graph was instead proposed in [9].

It was empirically observed that several orders, for a given DGP instance, are able to satisfy
the required assumptions. For this reason, part of the recent works on the Revorder have
been focusing on the idea of selecting, among the different feasible orders, those that are able
to optimize some criteria, such as the number of nodes composing the search tree. We refer
to such orders as “optimal vertex orders”, and we point out that finding such orders is always
NP-hard [12]. In [3], the greedy algorithm mentioned above was extended in order to find
approximated solutions. More recently, in [12], a branch-and-bound algorithm was proposed
for performing a more efficient exploration of the space of feasible orders.

This extended abstract is not meant to give an exhaustive survey on the Revorder, but
only to mention to the main research lines around this problem. Current research is exploring
the possibility to optimize alternative criteria in the definition of optimal vertex orders, with
the main aim of selecting orders implying search domains that can be more easily explored by
our current solvers for the DGP.
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