
Standort-Optimierung

Handout 7
Sommersemester 2010

Bergische Universität Wuppertal

Fachbereich C – Angewandte Mathematik / Optimierung und Approximation
Prof. Dr. K. Klamroth, Dipl. Math. M. Kaiser

Algorithm 7.23: Myopic Algorithm for the P -Median Problem

Step 1: Initialize k = 0 (k will count the number of facilities we have
located so far) and Xk = ∅, the empty set (Xk will give the
location of the k facilities that we have located at each stage of
the algorithm).

Step 2: Increment k, the counter on the number of facilities located.

Step 3: Compute Zkj =
∑

i

hid(i, j ∪ Xk−1) for each node j which is not

in the set Xk−1. Note that Zkj gives the value of the P -median
objective function if we locate the k-th facility at node j, given
that the first k − 1 facilities are at the locations given in the set
Xk−1 (and node j is not part of that set).

Step 4: Find the node j∗(k) that minimizes Zkj , that is, j∗(k) =

arg min
j
{Zkj }. Note that j∗(k) gives the best location for the k-

th facility, given the location of the first k − 1 facilities. Add
node j∗(k) to the set Xk−1 to obtain the set Xk; that is, set
Xk = Xk−1 ∪ j

∗(k).

Step 5: If k = P (i.e., we have located P facilities), STOP; the set XP is
the solution to the myopic algorithm. If k < P, go to Step 2.

Algorithm 7.24: Neighborhood search Algorithm for the P -Median

Problem

Input: Let X0
P ⊆ I be an inital choice of P indices of nodes (i.e. facili-

ty sites), where I is the index set of all nodes in the considered
network. Set k = 0.

Step 1: Determine the neighborhoods Nk(j) := {i ∈ I : dij < dil ∀l ∈
XkP , l 6= j} for all sites j ∈ XkP .

Step 2: Set k = k + 1, determine the optimal 1-median x∗k,j for all neigh-

borhoods Nk−1(j) and update the index set XkP according to the
locations of x∗k,j .

Step 3: If XkP = Xk−1

P , STOP.

Step 4: Determine the neighborhoods Nk(j) for the new set of facility
sites XkP .

Step 5: If ∀Nk(j), j ∈ XkP ∃N
k−1(i), i ∈ Xk−1

P : Nk(j) = Nk(i − 1),
STOP. Otherwise go to Step 2.

Algorithm 7.25: Exchange Heuristic for the P -Median Problem

Input: Let X0
P ⊆ I be an inital choice of P indices of nodes (i.e. facili-

ty sites), where I is the index set of all nodes in the considered
network. Set k = 1.

Step 1: Select the k-th element xkk in XkP . Set Xk−P := XkP \ x
k
k.

Step 2: Determine j∗ = arg min
j∈I\Xk−

P

∑

i∈I

hid(i, j ∪X
k−
P ).

Step 3: Set k = k + 1 and Xk+1

P = Xk−P ∪ {j
∗}.

Step 4: If k = P , STOP, otherwise go to Step 1.


