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Abstract

Traditional methods for fluids with moving boundaries avoid geometric and topological problems by
converting them into numerical PDEs. In contrast, we tackle geometric and topological problems with tools
in geometry and topology. Following this central principle, we have proposed a mathematical model (the Yin
space) for 2D/3D moving continua with arbitrarily complex geometry and topology, equipped the Yin space
with a Boolean algebra, designed a theoretical framework for analyzing interface-tracking methods, and
developed fourth- and higher-order algorithms for interface tracking, curvature estimation, and solving
geometric PDEs such as mean curvature flows. This talk is a survey of our work in the past decades as well
as our recent advancements.
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