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Abstract

The Markov chains has become one of the core models in studying queuing theory, due to the fact
that its memoryless property helps to simplify the analysis of complex systems. In this article, some
basic knowledge of continuous time Markov chains is recalled at first. Then, the practical applica-
tion of continuous time Markov chains in queuing theory was discussed. By applying probability
methods such as the stationary distribution of birth and death processes, the optimal inventory
management problem is solved thoroughly in the sense of mathematical expectations. The obtained
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results show the significant practical value of the continuous time Markov chains model and provide
important theoretical support for the integrated development between mathematics, management
science and mechanical engineering. Moreover, it also plays an important role in enhancing stu-
dents’ ability to integrate theory with practice.
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