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ABSTRACT

This thesis, entitled "Bottleneck Extrema", is a study
of bottleneck programming problems and their variants, inclu-
ding the bilevel botfleneck programming problem. The subject
matter has been divided into four chapters.

Chapter 1 1is an introductory chapter. The first two
sections of this chapter contain brief surveys of the work
carried out by various authors in the fields of bottleneck
and bilevel programming respectively. The third section
contains a brief summary of the work done by the author and
presented in the remaining three chapters of the thesis.

Chapter 2 contains four sections. The first two sections
present two methods of ranking of the basic feasible
solutions of the bottleneck linear programming problem. The
third section in this chapter presents an algorithm for
solving the bottleneck programming problems, in which the
objective function is the sum, ratio or product of two
bottleneck functions. The fourth section provides an

th k= 2) pest

extension to this algorithm, to find the k
solutions of the problems being studied.

Chapter 3 consists of two sections. In the first, the
bicriteria bottleneck programming problem, in which both the
objectives are bottleneck functions, is studied. In the next
section, a combinatorial optimization problem in which the
objective function is the sum of a linear and a bottleneck
function, is studied.

Chapter 4 deals with bilevel programming problems with

bottleneck policy objectives. The first section in this



chapter studies the salient features of the Dbilevel
bottleneck programming problem, and compares them with those
of the bilevel linear programming problem. The next section
presents an algorithm to sclve the bilevel bottleneck
programming problem. The third section here introduces the
bilevel fractional programming problem, in which the inner
objective function is a linear fraction. The fourth section
studies the cases when the outer objective function in the
bilevel fractional programing problem is a linear function, a
ratio of two linear functions, and a bottleneck function.
Numerical examples are given to illustrate the various
algorithms developed in the thesis. The bibliography is
provided at the end of the thesis and the numbers 1in the
brackets [ ) refer to the papers/books mentioned there. The
numbering of various results is such that the first number
represents the chapter, the second number represents the
section of the chapter and the third number is the serial
number of the result in that section. Equations/inequations
are represented by the numbers such that the first number
represents the chapter and the second represents the serial

number of the equation/inequation occurring in that chapter.
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