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In most location problems on networks demand is concentrated on the nodes of
the network, while facilities can be located on the edges. Although several researchers
have proposed models where the edges contain demand as well, usually the demand
is uniformly distributed along the edge. There are only a few papers dealing with
arbitrary distributions, e.g. [1, 2].

We considered a single facility location problem with demand distributed at the
nodes and along the edges of the network. The distribution of the demand on the
edges is arbitrary.

Let N = (A,E) be a connected and undirected network, with node set A =
{a1, a2, . . . an} and edge set E = {e1, e2, . . . em}, where |A| = n and |E| = m. Fur-
thermore let lij denote the length of edge (ai, aj) ∈ E and d(x, y) denote the distance
between two points on the network x, y ∈ N . The distance is understood as the length
of the shortest path from x to y.

We assume the demand is distributed at the nodes as well as along the edges of
the network. The demand of node a is denoted by wa ≥ 0, while the total demand
distributed on a given edge e is pe ≥ 0. The distribution of the demand on edge e is
given by a random variable with cumulative distribution function (cdf) Fe. Lastly the
sum of the demand on the whole network is denoted by D =

∑
a∈Awa +

∑
e∈E pe.

Our objective is to minimize the distance of a facility to a set of the costumers
weighted by their demand. At least a fraction α of the overall demand has to be
covered. The inclusion of edges and nodes is binary, thus, if an edge or node is included,
its whole demand has to be served.

min
A∗⊆A,E∗⊆E,x∈N

G(x) :=
∑
a∈A∗

wad(x, a) +
∑
e∈E∗

pe

∫
b∈e

d(x, b)dFe(b)

s.t.
∑
a∈A∗

wa +
∑
e∈E∗

pe ≥ αD

To solve this problem we propose a Branch and Bound algorithm. Branching is done
on the location and the cover variables simultaneously, while bounds are computed
using the relaxed solution of the cover problem.
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