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The goal of this research was to ap?Iy the method of fundamental solutions,
known as mesh-free numerical method for partial differential equations, to fluid phenomena. As a
result, for the first time in the world, we proposed a spatial discretization for the Hele-Shaw
problem that preserves its geometric variational structure in an asymptotic sense, and confirmed its
usefulness through mathematical analysis and extensive numerical experiments. We also designed a
fast and accurate algorithm for determining the number of minimal surfaces (in particular, the
Plateau problem), proved its convergence to minimal surfaces, and demonstrated its usefulness in
various concrete examples.
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