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Performance analysis of M/M/1 retrial queuing system with working breakdowns

Ye Qingqing, Chen Yu
(School of Mathematics and Statistics, Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract: This paper studies the M/M/1 retrial queueing system with working breakdowns. Basing on the spectral ex-
pansion method, we solve the balance equations to obtain the explicit solution of the steady-state joint probability distribution of
the number of customers in the orbit and the server state. Further, some important performance measures of queuing system
are derived. Particularly, the expected sojourn time of the cuseomers is obtained by Laplace-Stieltjes transformation. Finally.,
we provide numerical examples to illustrate the effects of various system parameters on performance measures. In addition, we
compare the spectral expansion method with the matrix geometric solution method in the analysis of retrial queue with working

breakdowns.

Keywords: retrial queuing; working breakdown; spectral expansion method; sojourn time
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