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The discrete time working vacation queue with non-preemptive priority and variable service rates

Ma Zhanyou, Wang Wenbo, Wang Zhe, CAO Jian

(School of Science, Yanshan University, Qinhuangdao 066004, China)

Abstract ; In this paper, we mainly study a discrete time working vacation queue system with non-preemptive priority and
variable service rates. We develop a four-dimensional discrete time Markov Chain (MC) which includes the number of the cus-
tomers with different priorities and the state of the system and the server, and obtain the transition probability matrix. By using
the quasi birth-and-death (QBD) process and the method of Gauss-Sidel iteration, we give the steady-state distribution and
some main performance measures. We use the numerical examples to evaluate the effect of different parameters on the system
performance measures. Finally, we analyze the equilibrium behavior of the customers by constructing the benefit functions of

two types of customers. According to the social benefits function, we obtain the optimal parameters within a certain range.

Keywords : Non-preemptive priority; variable service rates; working vacation; quasi birth-and-death process
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