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Abstract We will establish an existence and regularity theory for weak solutions
of a class of singular parabolic equations associated with Dirichlet data, whose prototype
is

uy — div(|[Vulf *Vu) =0 (l<p<2)
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0. Introduction and Statement of Results

The aim of this paper is to obtain C'**—weak solutions (in a sense to be made
precise) for the first boundary value problems of a class of singular parabolic equations

u; — divd(z, t,u, Vu) + b(z,t,4,Vu) = 0 in Q7 (0.1)

= on 8Oy (0.2)

where Qp = Q% (0,7, 0 < T < o0, 8 C RY is a bounded domain with 80 ¢ €2,
0" = (69 % [0,T]) U (© x {0}), Vu denotes the gradient with respect only to the
spatial variable ¢ = (21,22, --,zN).

Throughout this paper, we make the following assumptions on & = (a;, az,- -+, ay)
and b
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exist, respectively, in Or x R x RY and in Q7 x R x RV \ {0}; b(z,, z, n) is measurable
in (z,t) € Qr and continuous in (z,7) in R x RY.
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Here A, A, g, & and p are positive constants and

L ope 2 ﬂf:éuipz (0.3)
In this class of equations, the well-known equation is embraced
g — div(|VuP*Vu) = 0. (0.4)

Existence theory for (0.1) and (0.2) was developed in [9] via Galerkin method under
the following extra condition '

2N }

p > max {1, N 12

(0.5)

The interior regularity (Vu locally Hilder continuous) for weak solutions of (0.4) (or
system in the same form) was established, respectively, by Chen Ya-zhe 2], DiBenedetto
& Friedman [6] under the restriction (0.5). This restriction is critical in their arguments.

We will establish, without the restriction (0.5) the existence of weak solutions with
this regularity property by solving classically approximation problems and by deriving
some uniform estimates.

Definition 0.1 By a weak solution of (0.1), (0.2) we mean a function u from
Vo ,(02r) = C(0,T; L)) N WI}'U[HT] satisfying

(0.6)

fn w(z, &z, 1) — f£ (e, 0)¢(@, 0)+ fn : fﬂ (—uéy (@, 7w, Vi) - VE+b(z, 7, u, Vu)é] = 0

for all € € WLO(Qp) with & € E2(Q7); 0 <t < T,

u(wz, t) — p(z,t) € Wy (Qr) (0.7)
For the sake of approximation, we add more assumptions on @ and b as follows
(By)  3af € Ci(Qr x Rx RY)NC™(Qr x R x R") such that a5(z,, 2,71),

j =1,---, N, converge uniformly to a;(x,{,2z,7) In any compact set of Or x R x RN
as € — 0%, af(x,¢,2,0) = 0.
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