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ABSTRACT

The decentralized planning has been rccoyﬁmd as an important
decision-making problem. Multi-level programming models partition
control over decision variables among the ordered levels within a
hierarchical planning structure. The decentralized planning secks to find
a simultaneous compromise among the various objective functions of the
different divisions.

ic Bi-level linear programmmg problem is a special case of the

multi-level linear programming problems and is a nested optimization
model involving two problems, an upper and lower one. Both problems
have 1o be optimized given a single feasible region. Each decision-maker
at both’ levels attempts to optimize his individual objective function, and
their final decisions are executed sequentially where the upper-level
decision-maker makes his decision firstly.
Most applications of the bi-level Iineér programming problems are in
the economics realm, particularly central economic planning. The
problem can be viewed as a two-person sequential'game of perfect
information, i.e., a two-person static Stackelberg game, where two
players wish to minimize their own cost functions. The first player, the
leader, knows the cost function of the second player, the follower, who
may or may not know the cost function of the leader, knows the selected
strategy by the leader and takes this into account when computing his
own strategy. The leader is assumed to be able to anticipate the reactions
ofthe follower.

When there is only one leve!l of decision, the optimization problems
involving one or more ratios in the objective function are called
fractional programming. Ratio functions arise in economic applications
when 4n efficient measure of a system is optimized or in approaching a
stochastic programming problem.

In the bi-level linear programming, the linear fractional objectives
are sometimes encountered (i.e., ratio objectives that have linear
numerators and denominators). Examples of fractional objectives
including return on investment, liquidity, productivity, assets per share,
etc; can be found in finance or corporate planning.
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Chapter one attempts to present a survey on the bi-level lingar

programming problems, its definition, formulation, propertics, geometric
characterization and' solution approaches. For solving the hi-level lincar
programming -problem, the Kuhn-Tucker approach, the Parametric
Complementary Pivot Algorithm and the “Kth-Best Algorithm” arc
presented. The linear fractional programming is presented in this chapter
to show its formulation, assumptions and solving mcthods. Some
examples of objective functions or criteria which can be represenled as
bi-level linear fractional programming problems are showed also.

Chapter two will propose a new algorithm for the stability set of the
first kind for the bi-level linear fractional programming problems under
using an interactive fuzzy programming approach for the bi-level linear
fractional programming problems with the essentially co-operative
decision-makers. In this interactive fuzzy programming approach, after
determining the fuzzy goals of the decision-makers at both levels, a
satisfactory solution is efficiently derived by updating the satisfactory
level of the upper-level decision-maker with considerations of overall
satisfactory balance between both levels. In the interactive process, the
solution is obtained by combined use of the bisection method and a linear
programming technique and using the variable transformation method for
dealing with the fractional objective functions.

Chapter three presents the concepts of the fuzzy programming with
the fuzzy set theory. By using the tolerance concept of the membership
function, a new fuzzy approach for solving the bi-level linear fractional
programming problems is proposed, where the upper-level decision-
maker defines his objective function and decision variables with possible
tolerances which are described as membership functions by the fuzzy set
theory. We will propose a new algorithm for the stability set of the first
kind for the bi-level linear fractional programming problems under using
the proposed fuzzy approach. Finally, chapter four presents conclusions
and some points for future researches.
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