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Abstract

Due to the different roles of people in society, there are different network connection modes, and
the network structure also has an important impact on the spread of infectious diseases. In recent
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years, especially, the two-layer network has been widely used in infectious disease models. Based
on this, this paper studies the infectious disease spreading model between two-layer networks
under the restriction of limited resources. One layer is the information dissemination layer, and
the other layer is the disease dissemination layer. The nodes on both layers represent the same
entity, but the connection mode of nodes on both layers is different. This paper proposes a
UAU-SIS information-disease spreading dynamics model on the two-layer network, and innova-
tively introduces a resource function u, whose value changes with the amount of resources and the
number of infected people in the two-layer network. The threshold value of disease transmission
is obtained by Markov chain method, and it is found that controlling the amount of resources
within a reasonable range has an impact on the containment of infectious diseases.
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Figure 1. Schematic diagram of node status in two-layer network at a certain moment
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Table 1. Meaning of model parameter symbols
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Figure 2. Transition probability tree of three possible states of nodes in a two-layer network
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Figure 3. The variation trend of three states under different x; values
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