
Ann. Sc. Norm. Super. Pisa Cl. Sci. (5)
Vol. XIV (2015), 1283-1303

W2,1 estimate for singular solutions to the Monge-Ampère equation

CONNOR MOONEY

Abstract. We prove an interior W2,1 estimate for singular solutions to the
Monge-Ampère equation, and construct an example to show our results are opti-
mal.
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1. Introduction

Interior W 2,p estimates for the Monge-Ampère equation

det D2u = f in �, u|@� = 0

were first obtained by Caffarelli assuming that f has small oscillation depending
on p (see [2]).

In the case that we only have �  f  3, De Philippis, Figalli and Savin
recently obtained interior W 2,1+✏ estimates for some ✏ depending only on n,3 and
3 (see [4, 5]). This result is optimal in light of counterexamples due to Wang [8]
obtained by seeking solutions with the homogeneity

u(x, y) =

1
�2+↵

u
⇣
�x, �1+↵ y

⌘
.

These can be viewed as estimates for strictly convex solutions to theMonge-Ampère
equation. Indeed, at a point x where u is strictly convex we can find a tangent plane
that touches only at x and lift it a little to carve out a set where u has linear boundary
data.

In [7] we show that solutions to �  det D2u  3 are strictly convex away
from a singular set of Hausdorff n � 1 dimensional measure zero, and as a conse-
quence we prove W 2,1 regularity for singular solutions. We also construct for any ✏
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