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This research project was aimed at development and application of the
mathematical theory for the finite volume method that is a popular structure-preserving discretization
method. From the mathematical stand-point, the discrete Sobolev inequality, interpolation error
constants, discrete Rellich"s theorem, discrete maximum principle, and discrete differential form were
studied and many useful results were obtained. As an important application, results were applied to
analysis of the finite volume method for the mathematical model describes the aggregation of slime molds
resulting from their chemotactic features. In particular, the proof of the existence of a discrete free
energy was succeeded. Another important application was an extension of energy-preserving numerical
method based on Lagrange mechanics to the finite volume method by using the theory of the discrete
differential form.
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