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Resumo: We establish new, optimal gradient continuity estimates
for solutions to a class of 2nd order partial differential equations,
|∇u|γF (X,D2u) = f , whose diffusion properties (ellipticity) degen-
erate along the a priori unknown singular set of an existing solution,
S(u) := {X : ∇u(X) = 0}. The innovative feature of our main result
concerns its optimality – the sharp, encoded smoothness effects of the
operator. Such a quantitative information usually plays a decisive role in
the analysis of a number of analytic and geometric problems.

For the second part, we study solutions of one phase singular degenerate
singular perturbation problems of the type: |∇u|γF (X,D2u) = βε(u),
where βε approaches Dirac δ0 as ε→ 0. Uniform local Lipschitz regularity
is obtained for these solutions. The existence theory for non variational
(least supersolutions) solutions for this problem is developed. Uniform
linear growth rate with respect to the distance from the ε-level surfaces are
established for this nonvariational solutions. Finally, letting ε → 0 basic
properties such as local Lipschitz regularity and non-degeneracy property
are proven for the limit and a Hausdorff measure estimate for its free
boundary is obtained.


