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Deepening and applications of shape optimization theories
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An optimization problem with respect to boundary shape of domain in which
boundary value problem of partial differential equation is defined is called the shape optimization
problem. In the previous study, defining the problem in an appropriate function space and solving it

by the gradient and Newton methods had been presented. In this study, remaining theoretical and
practical problems were resolved. As the theoretical problems, the existence theorems of the optimum
solutions and the computation method of the second derivative of a cost function with respect to
domain variation were revealed. As the practical problems, not only design problems in engineering,
but also problems related to medical support and elucidation of biological functions were solved.
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