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Analysis of interfacial network dynamics focused on cellular pattern formation
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We obtained new results and advanced our understanding of each of the goals
set forth in the research plan. (1) We developed and implemented an efficient approximation method
for the motion by gradient flow preserving the volume of each region for an interfacial network in
which the surface tension differs at each interface, and performed numerical analysis. (2) We
formulated hyperbolic motion with inertia, solved the long-standing problem of dissipation of
approximate energy, and provided a convergence analysis. (3) We conducted a mathematical analysis of

an evolutionary free boundary problem that describes motion of anisotropic particles on a
substrate, and solidified the basis for extension to general networks. (4) In joint research with
biologists, we elucidated the mechanism of cell pattern formation in the olfactory epithelium and
auditory epithelium by building a mathematical model and performing numerical calculations using
experimental data from mice.
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