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Abstract In this note we consider the first boundary value problem for a general
parabolic Monge- Ampere equation

w, — log d‘:[{ﬂ.‘j“:‘ = f(z.t,u,Du) inQ, u= plz,L) on a,

It is proved that there exists a unique convex in z solution to the problem from -

CHTR2452(3) under certain structure and smoothness conditions (H3)—(H7).
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1. Introduction

In El:l it is proved that the first boundary wvalue problem for the parabalic Monge-
Ampere equation

{ — Daudet(Du) = f(z,8) in & (1. 1)

U= plr,t) on d, ¢

has a unique solution in C**™?+%/2(G), Here 0= (0 , 7,82 is a bounded convex do-
main in R",3,0= (32 [0, T @ex {t=0}) is the parabolic boundary of @,T =0,
a& (0,1) are constants.

The aim of this note is to extend the result in [ 1] to the parabolic Monge-Ampete
equation of more general form, We mainly discuss the first boundary value problem for
the parabolic Monge - Ampere equation of the form

{ Do — log det(Dju) = f(x,t,u,Du) in @ .{l 2)

¥ = @(x,t) on &, ¢}

Hereafter , besides using the notations, terminoclogies and conventions in [1] [2] with-
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out indication , we denote the norm in ¢*"*2(@) by | * |y, for F&R,and D= (D s>
d :
D,) ﬁﬂs=£,fnr p==1, 000

Although the corresponding extension for elliptic Monge- Ampere equation has
been completed in [2] by Caffarelli, Nirenberg and Spruck,and though the idea in [2]
also can be followed ,there are still some differences in dealing with the parabolic coun-
terpart. Firstly, since the “compatibility condition » chould be fulfilled for the first
boundary value problem in a cylindrical domain for an equation of parabalic type,the
structure conditions for (1. 2) given in this note are different from those for the elliptic
case in [27]. Secondly,since the outward normal to the boundary of ¢ can not be de-
fined at the lateral edge of the lower base of the cylinder ¢, we can not use the same def-
inition as in [ 2] to construct the open set 5, What we have to do here is to add more
restrictions on the element of $ which guarantee that & is an open set in Cyt (@) (ef.
Lemma 2. 7 below).

It is interesting that the structure conditions for (1. 2} given in this note play an es-
sential role in constructing & as well as in defining the topological degree.

In order to follow the idea in [ 2] to employ the topological degree theory a map-
ping must be considered. At that moment we ~eed an existence and uniqueness theorein
for the problem

{ Da — log det(Du) = fla,t), ind (1a3)

u = p(x,i) on d, &

under the hypotheses,
(H1) Flz, )€ 2@,
(H2) o and f satisfy the compatibility conditions

D,p — log det (Dyp) = fz,t)
\D.Dgp — @D (f + log det (Dyp)) = Dz,
for (z,t) € a2 X {t = 0}

where (@7)=(D,p) "

(13) Q=2 (0,T],where T>0 is a constant, & is a uniformly convex C'F°
domain in Euclidian n space R ,i. e. there exists a function r(z) € ¢yt (R) such that &
= (& R r(2)<-0} and that

{ﬂ;;f’(ﬁj:} = pl, !D=T| =, for x & 34

where a& (0,10, p=0 are constants, [ is the nn unit matrix.

(Hi) oz, )T Q) , (Dp)=upl,for (z,t) EQ

The theorem can be proved in the same way as in [1] via the results from [Ead—
[87],s0 we ommit its proof and only formulate its statement here.

Theorem 1. 1 If (H1)— (H4) hold,a€ (0,1) ,then the problem (1. 3) has a unigue



