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1. Introduction

This paper is concerned with interior regularity of weak solutions to the parabolic Monge-Ampére
equation

—usdetD?u= f(x,t) inQ = x (0, T], (11)

where u = u(x,t) is parabolically convex in Q, that is, convex in x and nonincreasing in t, D?u
denotes the Hessian of u with respect to x, £2 is a bounded convex domain in R", and f(x,t) is
positive, bounded, and satisfies a VMO-type condition.

The regularity of solutions for the parabolic Monge-Ampére equation has been studied by many
authors; see [6,7,10,14-16,18,19]. In particular, Gutiérrez and Huang [8] recently investigated interior
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regularity of solution to (1.1) in the case that f is continuous. For the elliptic Monge-Ampére equa-
tion, see [1-5,9,11].

Our purpose in this paper is to consider LP-norms and Orlicz norms of solutions to (1.1), where
f(x,t) satisfies a VMO-type condition which may be discontinuous. For the elliptic Monge-Ampére
equation, the estimates of this type were established in [12].

Before stating the main results in this paper, as in [12], we recall spaces VMO(Q) and BMOY (Q)
(redenoted by VMOY (Q) if ¥ (0) =0), and introduce local spaces VMOp,(Q , u) and VMO}’(;C(Q, u).

Let ¥ be a nondecreasing continuous function on [0, oco) such that ¥ (t) > 0 for t > 0 and t/¥ (t)
is almost increasing, which means t/¥(t) < Ks/¥(s) for 0 <t <s. For f e L'(Q) and A C Q, the
mean oscillation of f(x,t) over A is defined by

mosca f = %/U(x, t) — faldxdt,
A

where f4 denotes the average of f over A. Let zg = (o, to) and Q) (z0) = Br(xo) x (to —12,to), where
Br(xp) is the ball centered at xo with radius r.
A function f € L1(Q) belongs to BMOy (Q) if there exists a constant C such that

MOSCQ . (zg)nQ f < C¥ (1)

for all zp € Q, 0 <r <d=diam(Q ), where diam(Q ) is the diameter of Q. We recall that f € VYMO(Q)
if and only if moscq,(z)nq f converges to 0 uniformly in zp € Q as r — 0. For further properties of
BMOy (Q), see [11,12]. If ¥ =1, BMOy (Q) is the usual BMO(Q) space. Obviously, if f € BMOy (Q)
with ¥ (0) = 0, then f has vanishing mean oscillation of modulus C¥. For this reason, we set
VMOY = BMOy (Q) if ¥ (0) =0.

To introduce VMO,-(Q, u) and VMO}’;C(Q, u), we recall the notation of sections of a parabolically
convex function u.

For zg = (xg, tg) € Q, the section Qpx(z9) = Qp(u, zo) is defined by

Qn(zo) = {(x.1) € Q: ux,t) <l (x) +hand t < to},

where I, (x) = u(xo, tg) + Du(xog, to) (x — Xp).
Given a function f e L'(Q), we say that f € VMO,.(Q ,u) if for any Q' € Q

Qf(r.Q) = sup moscq,w,z) f — 0, asr—0.
zpeQ’, diam Qp (u,z9)<r

A function f e L"™t1(Q) is said to be in VMO}”;C(Q, u) where ¥ (0) =0 if for any £’ x (e, T] with
2’ €2 and 0 < € < T, there exists C =C(Q’) such that for all zo € Q" and Qp(u, zg) C Q

mosc(&zi),zw f < Cw(diam(Qn(u, 20))),

where moscfﬂ) f= (ﬁ Jalf G, t) — fal™1dxdt)!/@+D . Denote by [flypo o/, the smallest of all
such constants C(Q’). The following theorem is the main results of this paper.

Theorem A. Let u = u(x, t) be parabolically convex and a solution to (1.1) in the cylinder Q = §2 x (0, T]
withu=¢ond,Q =982 x (0, T]U £2 x {0}. Assume

(A1) B,-32(0) C £2 C B1(0) convex, 32 € C1* with @ > 1 — 2/n; and exp(A(—fr)*) € L1(Q) for some
A >0, and
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