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We discuss a local higher integrability result for the spatial gradient of
weak solutions to doubly nonlinear parabolic equations of the type


|u|p−2 u t − div |Du|p−2 Du = 0
in the range

max


2n
2n
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,
n+2
(n − 2)+

where n ∈ N is the spatial dimension. In [1] we show that a gradient of a
nonnegative weak solution to a doubly nonlinear equation belongs locally to
a slightly higher Sobolev space than assumed a priori with a reverse Hölder
type estimate. The range may seem unexpected, but the lower bound also
appears in the higher integrability for the parabolic p-Laplace equation [6],
while the upper bound is the same as for the porous medium equation in the
fast diffusion range [5] and [3].
The equation is homogeneous in the sense that solutions are invariant
under multiplication by constants, but constants cannot be added without
destroying the property of being a solution. The key ingredient in the proof
of our main result is an appropriate intrinsic geometry that depends on the
the solution as well as its spatial gradient and thus allows us to rebalance the
mismatch between the function and its gradient in the equation. Variants of
this techinque have been successfully used in proving the correspoding results
for the parabolic p-Laplace equation [6] and for the porous medium equation
[4], [5], [2] and [3]. Related results and open questions are also discussed.
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