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In this research some singular perturbation problems arising from the
mathematical fluid mechanics are mathematically studied. In particular, the structure of the flow
near the boundary, such as the boundary layer for the flow in the high Reynolds number, and its
stability are rigorously analyzed. As the main results, this research has revealed the structure of
the two-dimensional flow around the rapidly-rotating infinite cylinder, and has established the
Prandtl boundary layer expansion around the monotone and concave boundary layer in a suitable
functional setting. The asymptotic stability of the two-dimensional Oseen flow is also proved for
the small Reynolds number.
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