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Dimension reduction theories of free boundary problems: development and
applications
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Free boundary problems, in which multiple phases governed by distinct
evolutionary laws interact at moving interfaces, are widely found in engineering and biology. In
many real-world systems, it is ubiquitously seen that their typical dynamic behaviors are confined
to low-dimensional attractors. Dimension reduction theories make use of such low-dimensional
skeletons of the dynamic processes. They have been developed as powerful tools that allow us to
simplify analyses of complex systems.

In this project, it is attempted that the dimension reduction theories are extended to the free
boundary problems for the purpose of facilitating the analysis, understanding and control of complex
phenomena that can be modeled as free boundary problems. Some preliminary results on extension of a
dimension reduction theory for rhythmic phenomena and a data-driven dimension reduction method to
the free boundary problems are obtained.
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