A TWO-PLAYER ZERO-SUM PROBABILISTIC GAME THAT
APPROXIMATES THE MEAN CURVATURE FLOW

Abstract: The aim of this talk is to introduce a two-players zero-sum proba-
bilistic game whose value functions approximates the motion by mean curvature
of a hypersurface that is the boundary of a connected and strictly convex domain,
S =000 C RV, N > 2. We will use a level set approach to describe this geometric
evolution. Assume that there is a real valued function, u(x), defined for x € Qq,
and consider the ¢ superlevel sets of u(x),

Qo ={z:ulx) >t}, t>0.

Assume that 9€; is smooth, we have Vu(z) L 0 and for a unitary vector
v L Vu(x) (notice that v is tangential to the hypersurface 9€;) the quantity
—(D?u(z)v,v) gives the curvature of 9Q; in the direction of v. Therefore, un-
der these conditions, the mean of the principal curvatures of 9€2; at a regular point
is given by

K= Zm Vu(a |d1v(|§ ‘)(x) = Au(z) — <D2u(9c)|§:i(x), g:j'(m

We con51der the geometric evolution of the hypersurface 0{2; moving its points in
the direction of the normal vector (pointing inside the set ;) with speed given by

the mean curvature, V = —k on 0€;. The elliptic equation associated is
Au(w) - (D*u(a) 3 (@), (94 (2)) = =1, @ € Q,
u(z) =0, x € 08.

In collaboration with Irene Gonzalvez, Julio D. Rossi and Joger Ruiz Cases.
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