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In general, there are infinitely many functions that satisfy a given partial
differential equation in a domain. On the other hand, i1f we also specify the behavior on the
boundary, there will be a unique solution. In this study, we consider the mathematical model of a
composite-medium given by an “overdetermined problem™ for partial differential equations where two
boundary conditions are imposed simultaneously. This is an extension to the composite-medium case of
the overdetermined problem introduced by Serrin in 1971 for the case of a single medium, and one of
its characteristics is that it is solvable only for some special domains. In the homogeneous-medium
case, balls are the only domains that allow solutions. On the other hand, in the composite-medium
case, there are also non spherically-symmetric domains that allow solutions. In this study, we
consider the geometric properties (smoothness, symmetry breaking, etc.) of such composite media.
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