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Abstract
When patients come to the hospital for diagnosis and treatment, certain physical examination items
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require the use of large machines for examination. If the machine is constantly turned on, it will con-
tinue to heat, accelerate loss, and cause long-term radiation, and may even malfunction. To address
this issue, this article mainly considers a M/M/1 queueing model with N-strategy and two-stage va-
cation strategy. Here, the “benefit-cost” structure is used to quantify the waiting time cost and post
service benefits of patients. As patients often seek to maximize their own benefits to decide whether
to stay or not, there is a game phenomenon between them. Assuming that patients can make deci-
sions to enter or stop by obtaining system information upon arrival, when influenced by different
levels of information, patients have different thoughts and choices. By constructing a Markov state
transition equation, we will study the steady-state distribution of the system and the equilibrium
strategy for patient admission in both fully visible and almost invisible situations. Finally, some nu-
merical examples are used to illustrate the impact of changes in main parameters on the balanced
admission probability of patients at different levels of information.
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Figure 1. Queueing system operation flowchart
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Figure 2. System state transition diagram with fully visible information
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Figure 3. System state transition diagram with almost invisible information
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