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Abstract In this note a noval and simple technique is presented to replace the
complicated one in [1] to obtain Hilder continuity of the weak solutions for a class
of nonlinear parabolic equations with measurable coefficients, whose prototype is the
singular p-Laplacian. This new approach is also applied to two other classes of nonlin-
ear parahbolic equations with measurable coefficients, whose weak solutions exhibit the
similar property to those of equations mentioned above.
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1. Introduction

Let § denote a domain in BY, and for 0 < T < oo set Qr = @ x (0,T). Functions
a(z,t) (i=1,2,---,N,j=1,2,---,N) are only assumed measurable and satisfy the
ellipticity condition

MlEP < el < Mle’, VEERY, ae (z,8) €Qr (1.1)
for some Ay, As > 0. We consider the following three classes of equations
(A) i (aﬁa'{m1t}|ﬂu|¢3—“un}ﬁ =0, l<p<?
whose simpler form is the singular p-Laplacian equation

wuy — div (|Du)f~2Du) =0, 1<p<2 (1.2)

o 1
(B) (@(w))e — (0, )| DulP~us,), =0, 1<p<1t—
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where the function ® : Rt — R* satisfies, for 0 < s; < 59,

1 ®(s1) 51y -1
e — ™ e

and ®'(s) > 0, Vs > 0.
As a matter of fact, the equation of non-Newtonian polytropic filtration

: e 1
u — div (|[Du™P2Du™) =0, 1<p<l+ il =1 (1.4)

15 its particular form.
(C) ' (B(u))e = (0% (2, )z ), = 0

where function @ : R™ — R7 satisfies, for 0 < 5, < 59,

Lirggvm =110 @ (1)
— | — < = = 5
a"i(&'g] S Fi(sy) <A D<m<lAZ1 (1.5)
and ©'(3) = 0, ¥s = 0.
In fact, the equation of fast diffusion
- Au™ =0, D<m<l (1.6)

is its prototype.
The weak solutions of Equations (A}, (B) and (C) are included correspondingly in
the following spaces

{A-rjl 1 'E C'Eﬂ-:[ﬂ:lTi Lizuciﬂ}jl ﬁ L{}nc |:|:|1 T: Lﬂi’f[iljj ﬂ Lj—fﬂ EET:I
(B) B'(u) € Cioel0, T, LL (), w e LP_(0,T, W,LP () N LE(Qr)
(C) B'(u) € Cioe(0,T; L (Q)), € LE (0, T; Wik () N LS. ()

Virtually the local boundedness of the weak solutions may easily be proved under
certain restrictions ([2, 3]). We notice that for Equation (1.4), the necessary and suffi-
cient criterion of existence of FRPP (cf [4]) (finite rate of propagation of perturbations)

is
, 1
(p—1ym>1, ie, p=>1+4 — (1.7)

In the meanwhile the same conclusion remains true for Equation (1.2) with m = 1
and Equation (1.6) with p = 2. When (1.7) is violated, due to the regularizing effect
the non-negative solutions for Equations (A), (B) and (C) behave quite similar to the
solutions of u, — Au = 0. The following theorem exhibits such behavior to a great
extent,




