Title: Sandpile Dynamics as a Numerical Solver for the Monge—Ampere
Equation

Abstract: We present a novel algorithm for the numerical approximation
of solutions to the Monge-Ampere equation, based on the relaxation dynam-
ics of the Abelian sandpile model (ASM). The central observation is that the
odometer function of a suitably initialised sandpile the function recording total
topplings at each lattice site satisfies a discrete variational principle structurally
analogous to the Monge-Ampere equation, and generates piecewise-linear con-
vex potentials whose subgradient geometry encodes the Alexandrov notion of
weak solution. Given a probability measure f on a convex domain  C R2, we
initialise the sandpile on QN AhZ? by placing a near-critical uniform background
configuration and distributing N additional grains according to f. After relax-

ation, the rescaled odometer \/—%uh approximates the Alexandrov solution of

detD?u = f. We present numerical experiments on the unit disc with uniform
density, where the exact solution is known.

The algorithm inherits several attractive properties from sandpile dynamics:
convexity is preserved by construction and no global linear system needs to be
solved. We discuss convergence, complexity, and the outlook for establishing
polynomial time bounds in the ambient dimension.



