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Abstract
The purpose of this paper is to combine the ability of fuzzy sets to represent practical situations
with the well established queuing formulae. By the use of α-cuts, M/F/l queue has been considered
and reduced to a family of M/G/l queues with different α-level sets and solved in closed form with
ease. Similarly, for the F/F/l system the α-cut approach has been used to reduce it into a family of
F/G/l and G/G/l systems of queues and various aspects have been discussed. It is shown further
that this approach can utilize the advantages of both the fuzzy and probability approaches to
make the model more realistic and less restrictive. Trapezoidal fuzzy numbers have been used to
obtain some analytical and simulation results and some examples have provided for discussion.
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1. Introduction
Fuzzy simulation and representation of fuzzy numbers by random numbers have been
used recently in the analysis of queuing systems. For example Stanford (1982) has introduced
the concept of fuzzy probabilities and the properties of fuzzy probability Markov Chains
(MCs). The work of Wenstop (1977), Leung (1982), Gericke and Stranbe (1984), Moral
(1986) and Delgndo and Moral (1987) can all be applied indirectly to analyze the fuzzy
queuing system.
In this paper, we consider a single server, fuzzy queuing systems and analyze them by
both analytical and simulation approaches based on the classical queuing theory. We use two
different approaches. The first one is the α-cut approach. In the second approach, we use
the random variable representation of fuzzy numbers. We now follow Charos and Nowakoski
(1988) to simulate a fuzzy number where two random variables will be used. These two
approaches have their advantages and disadvantages. The first approach will result in a
fuzzy solution while the second approach will be crisp solutions with loss of certain original
information. We use a trapezoidal fuzzy number to represent the fuzziness. It may be noted
that a trapezoidal fuzzy number will be an ideal compromise between complexity and
simplification.

