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Numerical Computation and Tail Asymptotic for Stationary

Indices of a Discrete-Time Vacation Queue

ZHANG Hongbo
(School of Statistics and Mathematics, Henan Finance University, Zhengzhou, 450046, China)

Abstract: In this paper we study a Geo/Geo/1 queue with T-IPH vacations, where T-IPH denotes the
discrete-time phase type distribution defined on a birth and death process with countably many states.
Both the multiple and single vacation strategies are considered. For each case, based on the system
of stationary equations and using complex analysis method, we firstly give the probability generating
functions (PGFs) of stationary distributions for queue length and sojourn time. Moreover, by analysis the
PGF's, recursive and asymptotic formulas for additional queue length and additional delay are also given.
Finally, we further give some numerical examples to show the effectiveness of the method.

Keywords: Geo/Geo/1 queue; T-IPH distribution; vacation; stationary indices; tail asymptotic
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