5 H: Theinsulated and perfect conductivity problems with
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Elliptic equations arising from composite materials have been a focal point of

research for many years, garnering significant attention within the academic
community. In this talk, | will first provide an overview of both classical and a new
breakthrough related to the linear perfect and insulated conductivity problems in
composite materials. Then | will discuss recent results when the current-electric
field relation is a power law. This physical model finds application in a variety of
materials, including dielectrics, plastic molding, plasticity phenomena, etc. Our
approach to these problems involves leveraging various tools from elliptic theory,
with a particular emphasis on mean oscillation estimates. This research represents a

collaborative effort with Zhuolun Yang and Hanye Zhu from Brown University.
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