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A block-structured Markov chain with level-dependent transitions is recently
used in applications in the field of queueing theory. When using this Markov chain for performance
evaluation of a system, obtaining its stationary distribution is necessary. However, it is difficult

to obtain the stationary distribution analytically because this Markov chain has a complicated
structure. Therefore, in many applications, the stationary distribution is obtained numerically
using a numerical algorithm. However, traditional numerical algorithms do not analytically guarantee
the accuracy of the stationary distribution . Therefore, the goal of this study is to propose an
algorithm for computing stationary distributions that takes the above-mentioned problem into
account.
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