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The talk is aimed at studying a gradient constrained problem associated
to a linear operator. This classical problem was subject to an intense study
a few decades ago (see [1, 2, 4, 6, 8], but some very important issues were
left open. In particular, we are able to prove two kinds of results (see [5]):
first, we prove the equivalence of a non-constant gradient constraint problem
to a suitable obstacle problem, where the obstacles solve a Hamilton-Jacobi
equation in the viscosity sense (see [7]) and, second, we obtain the existence
of Lagrange multipliers associated to the problem. The Lagrange multipliers
exist as a Radon measure in the case that the free term of the equation
f € LP, p>1, whereas, if f is a positive constant, it is possible to regularize
the result, namely to prove that they belong to L?. These results have been
obtained, using a new theory of infinite dimensional duality contained in [3].
The classical strong duality theory does not work in an infinite dimensional
setting, when the interior of the ordering cone of the sign constraints is empty
and this new theory overcomes this difficulty.
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