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Abstract The existence and uniqueness of generalized solution to the first bound-
ary value problem for parabolic Monge-Ampére equation —u,det D2u = f in Q =
12 (0,7, u = @ on 8,0 are proved if there exists a strict generalized supersolution u,,,
where {1 C " iz a bounded convex set, f is a nonnegative bounded measurable fune-
tion defined on ¢ € C(8,0), @(x,0) is a convex function in {1, Vz, 0 wleg, i) €
c*{[0,T)).
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1. Introduction

In recent years the Monge-Ampére equation, a classical equation from geometry
and physics, has received a lot of attention for its role in several new areas of appliad
mathematics. It is almost impossible to apply classical theory of PDE in this kind
of equation because of its nonlinearity and degeneracy. In 1958, the introduction of
peneralized solution and the proof of its existence and uniqueness given by A.D. Alek-
sandrov, [1], open a new road to the investigation of Monge-Ampeére equation. After
that, many people took part in the study of Monge-Ampére equation and arrived at
many good resulis.

—uydet DZu = f is one of the three parabolic analogues to Monge- Ampére equation
introduced by N.V, Krylov, in [2]. One of its applications is in the proof of Aleksandrov-
Bakel'man type maximum principle for second order parabolic equation. It is needed
to investigate this kind of equation thoroughly. In this paper, we consider the following
first boundary value problem for this parabolic Monge-Ampére equation

—wdet D2y = fin Q (1.1)
u = on &,Q (1.2)
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where @ = 0 x (0,7].§ is a bounded convex set in R", 8,Q denotes the parabolic
boundary of @, Diu is the Hesslan matrix of function u, f is a nonnegative measurable
function.

i 1987, by the method of continuity, Wang Guanglie 3] proved the existence and
unigueness of classical solution of (1.1) (1.2) under the assumptions that the data
of the problem are relatively smooth and satisfy some compatibility conditlons. 1o
abtain better results under weaker conditions, it is needed to define generalized solution
inspired from Aleksandrov’s elliptic case [1].

In [2], N.V. Krylov gave a kind of generalized solution obtained from a sequence of
comvex functions defined on §2. In a sense, it is an approximate generalized solution
which is not perfect comparing with the elliptic case. In 1992, J.I. Spiliotis [4] proved
the existence of another kind of generalized solution of (1.1) and w = 0 on & with
probability method, where he supposed that £ € R" is a uniformly convex open zet,
et feC(fx[0,00)), f = 0and f="00n (80%[0, cc))U(Q2x [T, 00)), Dif, Duf €
C(§) » [0,00)). In [4], the aunthor specifically pointed out that the unigueness and
regularity of his generalized solution remained open. In 1993, Wang Rouhual ar
Wang Guanglie [5] gave the definition of the following generalized solutlon:

The Legendre transformation generated by e A L

Lo lzt)e@—(ph)e BT X R
p € Vulz,t), h=p ¢ —u(zt)

where u(x, #) € C(Q) is a convex-monotonc function, i.e. w is convex in x and 1O1iT-
creasing 1 €.

Definition 1.1 A conver-monofone function u € C(C}) 18 said to be a generalized
solution of (1.1), if the Radon measure in ) defined by

wul B) = |Lu(E)| for Borel set E of ¢/

is absolutely continuous and ils Radon-Nikedym deriwative is equal to fin@Qued ()
is said to be o generalized solution of (1.1) (1.2) if it is a generalized solution af A1)
and uw =y on dQ.

In [5], they first proved the equivalence of generalized solution and viscosity solution
when f is continuous and then get the existence and uniqueness of viscosity solution
on condition that £ is a C% bounded convex domain in R", f 15 & positive continuous
function on €, is a continuous function, convex in + and non-increasing in ¢ in a
neighbourhood of Q.

By a completely different way from that of [5], we obtain the results of this paper:

Theorem 1.1 (1 is o bounded convez set in R, f @5 a nonnegative bounded mea-
surable function defined on Q¢ € € (8,@),0(x.0) is a convex function in {2,V €
ast, wlxo,t) € C*([0,T)), if there exsis a conver-monotone function w, such that for




