Regularity for non-uniformly elliptic equations
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I discuss local regularity properties of solutions of certain linear and
nonlinear non-uniformly elliptic equations. We start with weak solutions of
the linear equation

V- a(z)Vu(z) = 0.

Assuming certain integrability conditions on the ellipticity contrast of the
coefficient field a, we obtain local boundedness and validity of Harnack in-
equality. The assumed integrability assumptions are sharp and improve
upon classical results in the literature.

Moreover, we consider variational integrals with (p, ¢)-growth and pro-
vide local boundedness and Lipschitz regularity for minimizer under im-
proved (and in case of local boundedness optimal) relations between p, ¢
and the dimension.

The talk is based on joint works with P. Bella (TU Dortmund) and J.
Hirsch (U Leipzig).
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