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The set covering problem (SCP) is among the most studied problems in Operations
Research, see García and Marín (2015) for an excellent up-to-date review. Given a set
V = {v1, . . . , vn} of users, and a set P = {p1, . . . , pm} of potential locations for the
facilities, at cost f1, f2, . . . , fm, the aim of the SCP is to select a minimum-cost set
S ⊂ P of facilities covering V, in the sense that for any user v ∈ V there exists some
p ∈ S covering (i.e., close enough to) v. Denoting by ai j the coefficient

ai j =
{
1, if vi is covered by p j

0, else

SCP amounts to solving the (hard) linear problem in binary variables

min
∑m

j=1 f j x j

s.t.
∑m

j=1 ai j x j ≥ 1 ∀i = 1, . . . , n

x j ∈ {0, 1} ∀ j = 1, . . . ,m.

(1)

Hence, if the matrix A = (ai j )i j is built in a preprocessing step, then the problem can
be handled by means of the bunch of exact and heuristic approaches already available
for solving (1). However, SCP is known to be NP-hard, and thus it may be wise
to explore and exploit the particular structure of subclasses of covering problems to
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devise more efficient algorithms. This is the approach successfully followed in this
paper for an interesting class of SCPs, in which the sets V of users and P of potential
facilities are the vertices of an undirected capacitated network, and coverage is not
modeled by shortest-path distances, but by maximal flows.

The SCP model above correponds to single cover, in which each user has to be
covered by at least one vertex in the cover. This paper also addresses multiple cover
problems, which, instead of the SCP, are linked to the so-called cooperative covering
models, e.g. Berman et al. (2011).

In several real-world contexts, coverage, either single or multiple, is more related
with the ability to send a high flow from the source to the users rather than to the
shortest-path source-user distance. As succinctly described in this paper, such mod-
eling approach is relevant in different fields, such as evacuation planning, logistics,
transportation or multimedia networks design and control. I would add Social Net-
works to the list. Indeed, several indices have been proposed to measure how central
an individual is within a social network. Traditional measures, such as the so-called
degree or closeness centrality, identify the centrality of an individual as the extent he
is close to the remaining individuals in the social network. In the last decade, however,
alternative centrality measures have been suggested, in which the centrality of an indi-
vidual is related with the flow (e.g. of information) emanating from him that can reach
the remaining individuals, e.g. Borgatti (2005); extending naturally the concept of
flow centrality of an individual to flow centrality of a group, as in Everett and Borgatti
(1999), finding the minimum-cardinality set of individuals in a social network with a
given flow-centrality value amounts to finding an optimal single cover on a network,
either static or dynamic depending on the way flow moves are modeled.

The authors claim that source location problems deserve much more attention than
they have received in the past. I agree. With this interesting paper, the authors manage
to draw the readers attention to a rather unexplored class of optimization problemswith
important technical challenges and timely potential applications. Relevant advances
on the state of the art are also achieved in this paper. These include, for single cover
static problems, a primal greedy algorithm and a new and elegant validity proof of the
dual greedy algorithm of Tamura et al. based on the analysis of the matroidal structure
of the problem. For plural cover static problems on trees, sophisticated linear-time and
pseudopolynomial-time algorithms are derived for non-simultaneous and simultane-
ous flow, respectively. For the, in my view, more interesting and challenging case of
dynamic single covers, complexity results (NP-hardness) are derived, and particular
classes of networks are identified for which the problem becomes polynomially solv-
able. How to exploit algorithmically the structure of the matrix A in (1) for dynamic
single cover problems in general undirected networks remains an open relevant prob-
lem.

The problems addressed in the paper, as members of the class of flow location prob-
lems, combine two ingredients inCombinatorialOptimization, namely, flowproblems,
either static or dynamic, and (difficult) discrete location problems, thus remaining
within the field of Discrete Optimization. As a complement to the discussion of pos-
sible extensions presented in the paper, I would add two for the dynamic single cover
problem which would make the problem even more challenging since it would add a
Continuous Optimization dimension. First, one can allow sources to be located along
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the edges, and not only at vertices of the network. The identification of a finite dom-
inating set for the uniform cost case is not, at least at first glance, straightforward.
Second, one can also assume that users are distributed along the edges of the network,
as e.g. in Blanquero and Carrizosa (2013) for median problems and Blanquero et al.
(2014) for covering problems. Since the much easier problems discussed in Blanquero
and Carrizosa (2013) and Blanquero et al. (2014) call for the use of nonlinear mixed
integer programming tools, it is expected that this source location problem will be, at
least, as hard.

In summary, this valuable piece of research contains interesting results on important
flow location problems. The authors of this stimulating paper have left the door open
for further developments, both from a theoretical and an algorithmic perspective, as
well as extensions, mainly in the dynamic case.
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