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Abstract. We first consider the a priori estimates to a class of general parabolic (k,[)-
Hessian quotient type equations of the form

or(tAul & Du)

TATAULE W) (x,t,u,Du) in R x (—
utal(TAqu:D%t) ¢(x,t,u,Du) in X (—00,0]

with 0 < < k < n. We derive that any k-admissible-monotone solution to

or(TAul — D%u)

g TTAR T P) tu, D ith 7> 1
U (eaul — D) PO D) with T

or
or(tAul + D?u)

Ht oy(tAul + D%u)

has interior gradient estimates and Pogorelov type estimates. As an application, we
prove Liouville type theorems for these equations.

=1(x,t,u,Du) with >0
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1 Introduction
In this paper, we study a class of general parabolic (k, I)-Hessian quotient type equations

or(tAul £ D%u)

_utal(TAuI D) =(x,t,u, Du) (1.1)
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in a bounded domain D C R" x (—oo,0]. Here A is a Laplace operator, I is the n X n unit
matrix, Du is the gradient of u(x,t) with respect to x and D?u = {u;;} is the matrix of
second derivatives of u with respect to x. Let u;(x, t) be the derivative of u with respect
to t and ¢ be a smooth positive function. We define D(t) = {x € R" : (x,t) € D, t < 0}
and ty = inf{t < 0: D(t) # @}. The parabolic boundary 9, D is defined by

d,D = (D(to) x {to}) U [J(aD(t) x {t}),

t<0

where D(t) is the closure of D(ty) and dD(t) is the boundary of D(t). We denote points
inD x R x R" by (x,t,z,p), where (x,t) € D,z € Rand p € R". T will be determined
later.

We recall the following definitions.

Definition 1.1. Let A = (A1, -+, Ay,) € R", we set the k-th elementary symmetric polynomial

ok(A) = Y AiAiy - A,

1< <ip<---<ix<n
foranyk =1,2,--- ,n. Wealso set 09 = 1and o, =0 fork > nork <O0.

Definition 1.2. For an open set ) in R", a function u € C%*(Q) is called k-admissible if
ATAul + D?u) € Ty for any x € Q, where Ty, is the Gdrding’s cone

Ii={AeR":0;(A) >0, V1 <i<k}.
And, we define an open convex cone by
—Fk:{)\E]RnZO'Z'(A) <0, Vlglgk}

Moreover, we say that a function u(x,t) is k-admissible-monotone, if u is k-admissible in x and
decreasing in t.

Harvey-Lawson [18,19] introduced (1 — 1)-plurisubharmonic functions u € C?(C")
satisfying the complex Hessian matrix

n 2 2
(£ o) sn 12

is nonnegative definite. For (n — 1)-plurisubharmonic functions, one can consider the
following complex Monge-Ampere type equations

" 9%u 0%u
det (( Py oz ) az,-az]-> - 13)

which is related to Gauduchon conjecture in complex geometry [13,32].



