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Transient Distribution of the Length of a Queueing Model
with Input and Service Dependent on the System State

HE Ning-ka, YU Zheng, HU Da-xuan
(School of Mathematical Sciences, Central South University, Changsha 410075, China)

Abstract: A quequeing system is studied where the arrival times | 7,,| and service times | v. | are independent between

each other and not identically distributed random variables. Both the distribution of every r,, and the distribution of evrey

v, depend on the transient state of the system. Clearly, the queueing system is generalization of GI/G/1 queue. Using

supplementary variable technique in stochastic models, a multi-dimensional Markov process which includes the transient

queue length of the queue mentioned here as a component is constructed. Then, the integral representation of the

transient distribution of the queue length is obtained, under certain conditions, the integrated term in the above

representation can be calculated recursively.

Key words: queueing system; transient queue length; supplementary variable



