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Fig. 1 State transition of the queueing model
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The Multiple Vacations Queueing System with Impatient Customers and Working Breakdowns

MA Zhanyou', CAO Jian', YU Xiangran', GUO Shanshan', CHEN Li*

(1. School of Science, Yanshan University; 2. Liren College, Yanshan University. Qinhuangdao Hebei 066004, China)
Abstract: [ Purposes]In order to expend the random queueing theory, on the basis of the M/M/1 queueing model with multiple vaca-
tions, the impatient customers strategy and working breakdowns strategy are introduced. Therefore, a new queueing system is con-
structed. [ Methods|The balance equations of the queueing system in steady state are constructed. The probability generating func-
tions of the number of customers in the system when the server is in different states are derived by using the generating function ap-
proach. Furthermore, the explicit expressions of the performance measures are derived in steady state, such as the average queue
length and the rate of abandonment of the customers etc. The relation which is between the parameters and performance measures is
examined by numerical analysis. According to the game theory, the equilibrium strategy of the customer and the social optimal
strategy are analyzed in detail by constructing the utility functions. [Findings] The multiple vacations queueing system with impa-
tient customers and working breakdowns is analyzed. [Conclusions] Service providers and customers take the risk prediction and e-
valuation decision according to the results in the realistic queue.

Keywords: impatient customers; working breakdowns; multiple vacations; equilibrium strategy; social optimal strategy
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