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THE PROBABILISTIC BROSAMLER FORMULA FOR SOME

NONLINEAR NEUMANN BOUNDARY VALUE PROBLEMS

GOVERNED BY ELLIPTIC POSSIBLY DEGENERATE OPERATORS

GREGORIO DÍAZ

Abstract. This paper concerns with boundary value problems as{
L u+a0u = f in Ω,

< ∇u,�γ > +c0|u|m−1u = g on ∂Ω,

where L is an elliptic possibly degenerate second order operator, a0, c0 are positive function,
�γ is an oblique exterior vector and m � 1 . By means of some arguments close to the Dynamics
Programming we prove that the viscosity solution admits a representation formula that can be
considered as an extension of probabilistic Brosamler formula of linear Neumann boundary value
problems governed by uniformly elliptic operators. Although other generalizations are possible,
by simplicity we limit this contribution to the presence of nonlinear terms exclusively on the
boundary of the domain. We emphasize that any uniforme ellipticity assumption is required in
the paper.

Mathematics subject classification (2010): 35D40, 35J65, 60J60.
Keywords and phrases: non linear Neumann boundary condition, viscosity solutions, probabilistic

approach, reflection diffusion.

RE F ER EN C ES

[1] G. BARLES, Nonlinear Neumann boundary conditions for quasilinear degenerate elliptic equations
and applications, J. Differential Equations, 154 (1999), 191–224.

[2] G. BARLES AND J. BURDEAU, The Dirichlet problem for semilinear second-order degenerate elliptic
equations and applications to Stochastic Control, Comm. in P.D.E., 20, (1&2) (1995), 129–178.

[3] G. BARLES ET P. L. LIONS, Remarques sur les problèmes de réflexion oblique, C. R. Acad. Sc. Paris,
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