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ABSTRACT

Sound location plenning is necessary for any organization/

establishment as locational decisions are of strategic importance.

Facility locat:l.on problens have been the subject of mathematlcal

-

analysis for quite some t:une. With the birth of operatlons research,
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the subj ect started drawing the attention of researchers from various
disciplines. Consequently, research on location problems has pro-
ceeded in three. non-mituslly exclusive directions of planar, network

and discrete models.
\

The interest in the present research study is on a class of
deterministic, pleanar, static and non-discrete models. Unfortunately,
plar;ar locetion pfeblems are formilated with some what stringent |
assumptions. For example, it is assumed that eny point in the
plane is a valid location to consider. As a result, sometimes
the location site may turn out to be .’che centre of lake or mountain
which is infeasible. Hewever, in the present study, the assumption
is relaxed to some extent incorporating forbidden region of a pre-
specified configuration, into the mathemat; cg no del, neither
transportation nor location is permitted w:.thin the forbidden region.
Because of its practical importence, location problems in the presence
of forbidden regions have attracted the attention of location enalysts

recently. .

Since the emphasis is on normative models, appropriate crite-
= camin

rion mist be selected to formulate any facility location problem.




Both minisum end minimax criteria are considered in the present
research while modelling the location problems in the presence of
a forbidden region. Morceover, the decision meaking becomes still
complex when both minisum and minimex criteria are important.
Since the minisum and minimax locations are usudlly different,

a compromise solution is required when both the criteria are con-
sidered simultancously. Hence, much of the work in the present
research study deal with bicriteria formulations ‘of the facility

location problems considered.

One of the factors, apert from the criterion chosen, that
affects any locationzl decision, is the distance norm employed.
Hence, the present study deals with loc ation problem involving

different distance norms and in some cases, also mixed norms.

In some situations, the optimal location point may not be
aveilable as a location site as the point may coincide with any
permenent structure or it mey not be accessible. In that case,
it may be required to carry out sensitivity analysis by construct-
ing iso~cost lines. Iso-cost lines, as the neme implies, are the
lines of constant cost in the plane. They provide considerable
. insight into the shepe of the surface of the total cost function
end aid in evaluating alternative locations for the new facility.
A direct lincar seszrch procedure‘ is developed to obtain iso-cost
lines fo;‘ any single facility location problem irrespective of
the distence norm and criterion considercd. The method is found

to give eccurate and reliable results.
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In location theory, there may exist a class of problems
known as location~zllocation problems in which the interest is
not only to find optimel locations of sources but also to find
the optimel allocations of destinetions to sources. The location-
allocation problems, both constfained and unconstrained are modelled

using different criteria.

S:;nce most of the present study is concerned with modelling
of constrained location problems (problems with forbidden regions)
the objective function loses one of the important properties, i.e.,
convexity tius meking the problems complex. Hence, a pattern
search procedure based on Hooke and Jeaves algorithm has been
successfully employed to solve all the location problems and location-

allocation problems considered.

The generalized search algorithm has been found to be very
reliable end accurate and this is substantiated with extensive
computational experience. Finslly, it is hoped that the mathe-
matical models developed in this thesis along with the simple
solution procedure, would aid the decision meker operating in

complex environment to teke effective and constructive decisions.
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