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Abstract: In this paper, we present an analysis for an M/Ek/1 queuing
system with balking and state-dependent service. Customers are served with
two different rates depending on the number of customers in the system. If a
customer on arrival finds other customers in the system, it either decides to
enter the queue or balks with a constant probability. We first formulate the
queuing model as a quasi-birth and death (QBD) process. Then, we obtain the
equilibrium condition of the system. By using the matrix geometric solution
method, we obtain the explicit expressions for steady-state probability vector
via the rate matrix R. The computation of the rate matrix R is also discussed.
Then, we derive explicitly some performance measures of the system. Based on
these performance analysis, we develop a cost model to determine numerically
the optimal cost and optimal critical value. Finally, we perform sensitivity
analysis through numerical experiments.
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1 Introduction

We consider an M/Ek/1 queuing system with balking and state-dependent service. Cus-
tomers are served with two different service rates depending on the number of customers
in the system. If a customer on arrival finds other customers in the system, it either
decides to enter the queue or balk (does not enter) with a constant probability. Balk-
ing is not only a common phenomenon in queues arising in daily activities, but also in
communication systems, production line systems and in various machine interferences or
repair models (see [1]-[4] and references therein).

The queuing systems with balking, or reneging, or both have been studied by many
researchers. Haight [5] is the first person who considered an M/M/1 queue with balking.

c© 2006 Informath Publishing Group/1562-8353 (print)/1813-7385 (online)/www.e-ndst.kiev.ua 295


