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Solutions of the mixed type equation

ut = ∆xα(u) + divxF (u),

where x ∈ IRn, α(u) is a continuous piecewise linear function such that α(u) = 0 for |u| ≤ 1 and having slope 1

otherwise, and F (u) is a Lipschitz from IR to IRn, combine the features of solutions of conservation laws, and of free

boundary problems.

We will discuss the regularity of weak solutions to this equation, in particular, we will show that for solutions locally in

L2, α(u) satisfies local energy estimates, and that u is continuous in the set {|u| > 1}. With this in hand we will identify

the free boundary measures supported on the boundary of {|u| > 1}. This allows us to study separately the jumps in u

at the free boundary and the discontinuities occuring within the region {|u| < 1} governed by the consevation law.
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