ON THE EQUIVALENCE OF VISCOSITY SOLUTIONS AND
WEAK SOLUTIONS FOR A QUASILINEAR EQUATION

PETRI JUUTINEN, PETER LINDQVIST, AND JUAN J. MANFREDI

We discuss and compare various notions of weak solution for the p-Laplace equation
—div(|VulP72Vu) = 0
and its parabolic counterpart
ut — div(|Vu[P~2Vu) = 0.
In addition to the usual Sobolev weak solutions based on integration by parts, we
consider the p-superharmonic (or p-superparabolic) functions from nonlinear poten-
tial theory, and the viscosity solutions based on generalized pointwise derivatives

(jets). Our main result states that in both the elliptic and the parabolic case, the
viscosity supersolutions coincide with the potential-theoretic supersolutions.
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o indicate the dependence of the e ponent p, they are called viscosity p-solutions below.
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2 o indicate the dependence of the e ponent p, they are called parabolic viscosity p-solutions

later.
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