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EXTENDED ABSTRACT

Many optimization problems arising in economics and in
management science deal with fractional objective functions (for
example, we can cite the portfolio selection and the efficiency evaluation
problems).

Moreover, since in the real decision problems the data are usually
imprecise and ambiguous, there has been in the specialized literature a
growing interest in studying interval and fuzzy optimization problems,
which are quite appropriate to treat such imprecise input data.

With regard to the linear programming with interval and fuzzy
coefficients, we limit ourself to quote Shaocheng (1994) and the recent
papers of Chinneck et al. (2000) and of Inuiguchi et al. (2000).

On the other hand, various approaches have been adopted to treat
fuzzy fractional programming problems (see Ammar, 1998 and Li et al.,
2000).

In this paper we propose an alternative formulation of a linear
fractional problem with interval coefficients, which considers a special
ranking function.

First of all, we remark that a total or a partial ordering can be
defined among two interval or fuzzy numbers (see Bortolan et al., 1985).

In solving a fractional problem with interval coefficients, we adopt a
new ranking method for comparing two interval or fuzzy numbers, which
has been introduced by Detyniecki et al. (2000) and Facchinetti (1998).
It is based on a simple linear inequality depending on a parameter
A € [0, 1], which can be interpreted, from an economic point of view, as
a more or less risk aversion factor.

This ranking method compares two real interval numbers a and b,
as follows:

a<be ¢la) < ¢(b) (1)

where a,b € F and F is the family of all the real positive closed intervals
§ = [06%,6Y], with 6© being a positive real number representing the



lower limit of the interval and 6V being the upper limit of the interval
(0 < 61 < 6Y). The function ¢ is defined as

p(k) =Nl + (1= NEY, Ae[0,1] (2)

for each given interval number £ € F. For more detail, see the quoted
references. The same ranking function can be applied for comparing
two fuzzy numbers.

We formulate the following problem
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where b; € §R3’ and ¢;,dj,a;5, 0, € F.
Using the ranking function (2) and the interval computation rules
(Alefeld et al., 2000), problem (3) can be written as follows:
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Problem (4) is a mathematical programming problem whose
objective function consists in the sum of two linear fractional functions.
Some algorithms can be used to find an optimal solution (see, for
example, Warburton, 1985 and Cambini et al., 1989).

The same procedure can be used to solve fractional problems with
triangular fuzzy coefficients.

In a next step, we intend to extend the same approach to fractional
problems where even the decision variables x; are fuzzy numbers.
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