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Preface

The main objective of this thesis is the achievement of basic
theoretical and applicational results as well as methodologies for
solving fuzzy linea_r fractional programming problems, multiobjective
linear fractional programming problems, fuzzy portfolio optimization
as a qﬁadratic programming approach and the investment problem as a
dynamic prograrhming approach. It focus on four main areas of study:

a- Characterizing the efficient solutions.

b- Characterizing the fuzzy optimal solutions.

c- The fuzzy portfolio optimization problem as a convex quadratic
programming approach.

d- The fuzzy investment problem as a dynamic programming
approach. '

Application‘s and algorithms for fractional programm}ing have
been treated in considerable detail since the fifst work of Isbell and
Marlow [18]. Kwiesielewicz et al., [20] have presented a resolution
method for a fuzzy linear programfning (FLP) with fuzzy numbers in
the right hand side of the constraints. Bellman and Zadeh in [6]
proposed the concept of decision making in fuzzy environments.
Ammar in [1] charactériied the solution set of the multiobjective
nonlinear fractional programming problem using fuzzy set theory,
Buckley in [7] cbnsidered the situation where all parameters are fuzzy,
He also in [8] deduced an optimal solution by possibility concepts. Lai
and Hwang in [21, 22] assume that the parameters have a triangular
possibility distribution. They use an auxiliary model which is solved by
multi-objective linear progrémming methods. Hussein et al in [17]

presented some stability notions for fuzzy nonlinear programming



problem, Tong in [35] defines a goal for the objective function and then

by using Zadah’s “Min” operator obtains an optimal solution.

Fractional programming problems are a subject of wide interest. Since
they provide a more universal apparatus for a wider class of problems
incorporate planning, a agricultural planning, public policy decision
maker, financial analysis of a firm, marine transportation, health care,
educational planning, bank balance sheet management, production
planning, traffic planning, network flows, and game theory [6]. But és_
Is obvious, just considering one criteria at a time usually does not cater
to real life problem because almost always two or more objectives are
associated with a problem. Generally most of the objectives are
conflicting in nature, therefore one cannot optimize all the objectives
simultaneously. Multicriteria programming problem plays -a very
important role in formulation of the set of most.preferred solution and a
decision maker can select the best solution. ’

Jonathan in [19] presents a simplex-based solution procedure for
the multiple objective 1inear fractional programming problem. By two
methods, firstly, departing slightly from the traditional notions of
efficienéy, secondly, augmenting the feasible region as in goal
progra'mming. Youness in [39] gives the duality problem for
multiobjective fractional programming by two concepts (dual space and
subgradients), Eng Ung Choo in [2] proved that, in linear fractional
vector maximum problems, every efficiency solution satisfies the
requirements of a restricted concept of efficiency and the notion‘ of
proper efficiency. Wolf in [15, 16], describes a parametric approach for
determining the optimal solution of the linear fractional programming

problem. This approach provides the decision maker with additional



