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Computational algorithms for the stationary distribution of Markov chains based
on the system of inequalities and its application to queueing models
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We have developed a new computational method for the conditional stationary
distribution in continuous-time Markov chains. In previous studies, the (conditional) stationary
distribution is characterized as the solution of a system of linear equations, and a numerical
calculation method has been developed based on this. In this study, on the other hand, the
conditional stationary distribution in a general Markov chain is characterized by a system of linear

inequalities obtained from the information contained in the northwest corner of the transition rate
matrix, and a new computational method with guaranteed accuracy for the conditional stationary
distribution was developed based on this. Furthermore, based on the developed numerical calculation
method, we have established a numerical solution method with guaranteed accuracy for a queuein?
model in which the arrival rate and disaster rate are level-dependent, which could not be handled by
conventional matrix analysis methods.
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