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Abstract In this paper, we have generalized the notion of parabolic ()-minima in
[1] to provide a unifying approach to obtain some regularity results for certain nonlinear

degenerate parabolic equations.
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1. Introduction

M.Giaquinta and E.Giusti first introduced the notion of Q-minima to study elliptic
problems. W.Wieser generalized this notion to the parabolic case, but his parabolic
()-minima are too narrow to contain the weak solutions of a large class of nonlinear
degenerate parabolic equations, such as

wy =V - (|Vuf"2Vu) (p>1)

Therefore we generalize parabolic Q-minima further to cover the weak solutions of
the above equation and its general form.
We will consider our problems in the following Banach spaces:

Voo (S07) = L°2(0,T; LE(Q)) n LP(0, T; WHP(12))

i J-l]'-"

VaplQr) = L0, T; LAQ)) N L2(0,T; W ()
with the norm

lullv ) = EESGEET el ) 2oy + 1Vl pr g

and

Iy, oy = el

where (1 is a bounded open domain in R", 7 the cylinder £ x (0,7),T € (0,+oc)

and W‘P{ﬁj(ﬁ’ LP(§1)) is the usual Sobolev space.
Definition A n-dimentional vector function v € %E[D,T;W'lif{ﬂ)} N LY (Q7)
is called a perabolic Q-minimum if there exist a constant @ = 1, and a Carathéodory
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function F = Flz,t,v,q) : @ x (0,T) % R™ x ™ — R"™, such that for every ¢ €
C2 (), the following inequality

- [ u%dz + Bus ) < QB4 K) (L1)
K ot

holds, here K = sptg, z = (z,t), dz = dzdt, and
E(v; K) = ] F(z,v, Vv)dz (1.2)
Fid

and F satisfies the growth condition:
Mgl — blo|” = g(z,1) < F(z,v,9) < Aolal’ + blv]” + g(2, ) (1.3)

where Ay, Az > 0,0 = 0,p > 1,7 >0, and glz,t) is a nonnegative integrable function.
If (1.1) holds only for ¢ of a certain subset B C Ce2(Qr), u is called a B-restricted
parabolic Q-minimum. _

Remark 1.1 Set F(z,t,v,q) = F(z,t,—v,—¢), then F' satisfies (1.3). If u is a
parabolic Q-minimum, let ¢ = —¢ € Cj° (Q2r), then there is fulfilled

uf [—u}@dz—t—'.@(—u,ff] EQE{—‘E&—'@.‘J?H}
K at

where K = spt¢ = spty, and
E(v, K) =f F(z,v,Vv)dz
K

Therefore —u is a parabolic (Q-minimum.
We are mainly concerned with the problems of the scalar case for n = 1. For the
simplicity of exposition, we will assume that F satisfies

MlglP = Co € F(z,v,q) < Aalg” + Co (1.4)

where Cy = 0, Ay, Az = 0. The other cases when g(x,t) and v satisfy adequate conditions
may be treated by the same arguments. (see [1], [2])

Qur results are stated as follows:

Theorem 1 Suppose p > NE3’ then any parabolic @-minimum ¥ € Vaploc (S2r)
is locally bounded in $17.

Theorem 2 Suppose p > 2, then any parabolic Q-minimum u € Va ploc(S2T) 18
locally Hélder continuous in Qp and for every compact set X CcC Qr, there exist a
constant v depending only upon the data and dist{ X, 8*Qr}, and a constant & € (0,1)
depending only upon the data, such that

; o
lu(zy, t1) — w(ze, f2)| < ¥(|lm1 — @2|™ + [t - ta|?)

for every pair of points (x1,t1), (x2,2). Here 8*Qir = a0y \ QUT).




