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ABSTRACT

Location problem is a problem to select the location for facilities and appropriately
distribute clients to the facilities. The facility location selection and client distribution is
a significant problem since it can greatly reduce the organization expenses. This research
involves 2 objective functions with regard to the location problems which are 1) to mini-
mize the maximum distance between the facility sites and their clients, or 2) to minimize
the overall setup costs of facilities and the transportation costs between the facility sites
and their clients. In general, these problems are considered NP-hard problems. Therefore,
the aim of this work is to construct a way to solve these problems. Firstly, we create a
method to reduce the size of the location problem and present the bound of error from
the location size reduction. The method has been tested on the 432-node transportation
network in Chaing Mai. The numerical results in the case study show that the size of
the problem can be reduced to 40 % of the original problem with a 10.33 % difference
from the optimal solution. Secondly, we construct the method used to find the facility
locations that minimize the maximum distance between the facility sites and their clients.
We have developed this method by indexing the elements in the distance matrix and by
using the maximal coverage to find the feasibility of the elements in the distance matrix.
The simulations are on 100 random data sets with 500 clients and 500 candidate locations.
The test problems show that the proposed heuristic solutions are statistically faster than
the most recent method by Albareda-Sambola et al. at a significance level of o = 0.01.
Lastly, the methods are constructed to find the facility locations that minimize the overall

setup costs of the facilities and the transportation costs between the facility sites and their

vi



clients. The relationship between the setup costs and the transportation costs has been
studied and is used to build the methods which are developed based on either greedy,
p-median or p-center method along with the bisection and the local search methods. The
performance of the presented methods is also tested via 100 random data sets of 200 and
also 500 clients and candidate locations. The case study is on municipal and agricultural
managements in Chiang Mai city and also in 5 different provinces of Northern Thailand
with 345 and 3,211 nodes, respectively. The results show that problems with higher setup
costs are well solved with the method developed from the greedy algorithm while the
problems with higher transportation costs are more efficiently solved with the method

developed by the p-median method.
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