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[概要] Human daily activities contribute to the spreading of infectious diseases in

the community, as people interaction comes there is a risk of propagation of infec-

tion. To reduce the risk about the propagation of infectious diseases in community

the “quarantine/isolation” strategy is important policy. As isolation requires a

certain specific place with highly organized conditions to isolate the infective from

other community members, there is always a certain capacity for isolation. If the

capacity for isolation is small enough then the isolation strategy may be broken

down on the way of the epidemic process. We considered a simple SIR model

with a four-dimensional system of ordinary differential equations to investigate

the influence of limited isolation capacity on the final epidemic size, defined as the

total number of infected individuals at the end of the season. For the model, we

assumed that any isolated individual is not discharged in the season. The results

of the mathematical analysis show that there exists a necessary and sufficient

condition under that the isolation reaches its capacity at a finite time during the

epidemic process. Further, the final epidemic size is monotonically decreasing in

terms of isolation capacity. The model provides theoretical frameworks for under-

standing the best-estimated scenario for the isolation enough to avoid reaching

the capacity at any finite time during the epidemic process and the dependence

of critical isolation capacity on the characteristics of the epidemic dynamics.

ホームページ：https://www.math.is.tohoku.ac.jp/research/colloquium.html


