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Transmission problems in composite media and overdetermined problems with
transmission conditions
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We consider composite media with an inclusion having different conductivity.

Since the electrical conduction and heat conduction in composite media depend on their
conductivities, on the interface between two different media the electric current and heat flow
satisfy the transmission conditions like refraction of light. One of our main results deals with the
steady electrical conduction on the composite media, and it is shown that there exist infinitely
many non-symmetric composite media which are weakly neutral to and having little influence on
external uniform electric fields. Another deals with the steady heat conduction, and we show that
if both temperature and heat flow on the boundary of the spherical composite media are constant,
then the inclusion must be a concentric ball, and moreover, we show that there exist infinitely many
non-symmetric composite media on each of whose boundaries both temperature and heat flow are
constant.
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