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SUMMAKY

In the present work, a study of wector cptimizalion prohlems
{VOF) is made. Several new combined probiems are troduced  for
characterizing the efficient set of westor ophtimization problem.
This thesis introduces new approach wnich combines the characteri-
stics of both the KEh ghjective lagrangian problem zud the proper
equality constraint preblem. Alsc, some of the basic notions in
parametric convex programming are redefined aid analyzmed  for  the
proposed approach. These notiens are the set ot feasibie .paramet—

ers, the sclvability set and the stahility set of the first kind.

So we introduce nsw technique which give decision maker tree-
dom in choosing the solution among the compiete nendominated solu-
tions using Lp—metric [generalized distance function]. And new al-
gorithms far determininé the best compromise set using goal progr-
amming via min-max techingue, the complete compromise set,  the
co@plete efficient set wia geal programming technigue. direct rel-
ation betuween multicriterion decision making approaches and gnoal

programning technigque. .

mwm

This thesis contains three chooter

Chapter 1 Fresents & survey on the most  Impurtant  theorems

and wmethods for zulving WoF preslems.
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Chapter II : Introduces the formulation and analysis of a combin-
ed forms for characterizing the efficient solutions
of VOP.

Chapter III: Introduces several algorithms for tfeating multi-

criterion decision making problems.

An algorithm for determining the compromise set for li-

near programming problems using Lp—metric space (Rlg I).

~ An algorithm for determining the best compromise set

using min-max technique via goal programming (Alg I1),

~ hn algorithm for determining the complete efficient com-

promise set using goal programming (Alg III).

- An algorithm for determining the complete efficient set

(Alg IV).

- An algorithm for determining a given solution to multi-
criterion decisicon making procblem using goal programm-
ing (alg V).
Also:

The main results of the present work are included in [25].

[}26}.
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INTRODUCTION

Hathematical programming is an important branch in the field
of operations research. It deals with the formulation and solution
of optimization {(minimization, maximization) problems. As a conse-
guance the multicriterion decision making problem, or vector opti-
mization problem (VOP) appears when decision maker must take a de-
cision which optimize more than one conflicting objectives. 1t is
a fundamental principle in VOP problems that the solution of thesé
problems can be characterized as a solution of a certain single
objective optimizatien problem, or a scalar optimization problem.
The solution of VOP is referred in literature as efficient, non-

inferior, pareto-cptimal or nondominated solution (N},

The most commen strategy i1s to characterize noninferior solu-
tions in terms of optimal soluticns of appropriate scalar optimiz-
aticn problems {(50P). Among the many possible ways of obtaining a
scalar problem from WOF. There are common forms ef scalarization
to characterize the nondominated solutions of YOP which are the
weighting problem P{w), the kgh objective Lagrangian problem Pk(u),
the lr.JEh objective e-constraint problem Pk{c), the generalized Tch-

ebycheff norm P(B) and the extended generalized Tchebycheff norm
).
(=5)

The ability of solving YOP relies completely on the success

of solving the resulting 50P. Therefotre a great deal of work has

O,
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been daone to characterize the efficient solution of VOP using the

corresponding SOP.

Yu, (1974) introduced a generalized concept for efficiency
which is based on the domination structure. The concept of non-
inferior solution was introduced at the turn of the century by

pareto, (1986).

Kuhn and Tuker, {1951) published a necessary and sutficient

conditions for (proper) noninferiority.

Gass, Saaty and Zadeh solved VOP using the weighting problem.
Haimes [5] introduces other forms of scalarization which are the

Lagrangian problem and the constraint problem.

Lin [15] propesed another S0P to generate the efficient
solut?ons of YOP which named by the proper eguality constraint

problem.

Bowman [3] showed that the solution of VOP can be characteriz-
ed in terms of the generalized Tchebycheff norm problem and Choo.
gave an extension to the generalized Tchebycheff norm to character-
ize the proper efficient scolution of VOP even in the non convex

case,

wendell and Lee [5] combined the characteristics of both the
weighting preblem and the constraint problem to introduce another

form of (S0P) which iz called the Hybrid approach problem.
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Elsawy, Nohamed and Osman & Dauer introduces several approaches
which combined the characteristics of the weighting, Lagrangian,
proper equality, kif“-—l-—l - £ constraint approach, the generalized

Tchebycheff norm and the extended generalized Tchebycheff norm.

For these approaches the notions of the set c¢f feasible para-
meters, the solvability set, the stability sets, vere defiped and

analyzed for parametric convex nonlinear programming problems.

The importance of these results in VOP can be ssen by the fun-
damental role which parametric techniques play in vector optimiza-

tion problema [19, 20, 21).

On the other hand, goal programming is designed to solve the
problem that satisfying (possible conflicting) goals as best as
possible when some of the goals have a higher priority than other,

which introduced by A. CHARMNES and W. Cooper [13].

¥. LJIRI [13] used a generalized inverse approach te study this
probiem. The modification of the simplex methed introduced by
Charnea and Cooper for solving linear goal programming was
throughly developed by S. Lee {13, 14] who alss presented number
of applications. All of these approaches are restricted to linear

systems.

DAUER J. P., and KRUEGER [7] introduced an iterative algori-
thm for solving general goal programming problems. 'This approach

enables one to solve linear, non linear, integer and other goal
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programming problems using the corresponding optimizaticn techni-
que in au iterative wanner, thi= method allows a sensitivity anal-
y¥sis equivalent to that available for the corresponding optimizat-

ion technigque.

SCHNIEDERJANS and JWAK (1952) proposed new approach for solv-
ing general goal programming models, LENMKE {1954} originally pres-

ented the dual simplex algorithm for linear programming.

DAVID L. OLSON (1984) can pared Four algorithms in terms of
accuracy and Lime requirements; these algorithms are Lee's modifi-
ed goal programming simplef, revised simplex program developed by
OL3CH, Arthur and Ravindran's hierarchical sclution procedure and
Schni%der Jans and Kwak's dual simplex approach. He concluded that
the dual simplex method appears to have superior computational
times for models with a large proportion of positive deviatiocnal
variable in the solution. The revised simplex algorithm appears
more consistent in time and accuracy for general goal programmiog

models,

FLAVELL (1976) introduces the notion of the best compromise

set using goal programming approach via min-max technique [11].
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CHAPTER 1

MULTICRITERION DECISION MAKING.
THEORY AND METHODOLOGY. A SURVEY
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