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Analysis of a mathematical model for the nest construction of social insects
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We studied two mathematical models that describe the nesting processes of
social insects, specifically termites and honeybees. These models are classified as three-component
reaction-diffusion-advection systems. The advection in these models is particularly due to the taxis

behavior of the insects, and the methods developed and refined by the principal investigator for
two-component systems are effective for the mathematical analysis of such taxis systems. In this
study, we identified new mathematical difficulties that arise in the three-component insect taxis
systems. We advanced research on issues that include some of these difficulties, such as the
global-in-time existence of solutions, the existence of finite-dimensional global attractors, the
dynamics of solutions, and especially mode analysis in pattern formation of solutions.
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