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Let © be a domain in RY, T > 0, and denote Qp := Q x (0,T). We study nonnegative
(sub/super)-solutions to the equation

u — divA(z,t,u, Du) =0, (x,t) € Q. (1)

Throughout the paper we suppose that the functions A = (Ay,--- , Ay) : Qp x Ry x RY — RY
are Carathéodory, i.e. such that A(-,-,u,§) are Lebesgue measurable for all u € R, £ € RY,
and A(z,t,-,-) are continuous for almost all (z,t) € Qp. We also assume that the following
structure conditions are satisfied

(2)

A(z,t,u, Du)Du™ > K um=m )@= Dy |P,
|A(z,t,u, Du)| < Kyum=m7)e=1| Dym™ [P=1,

where m > 0, p > 1, K, K5 are positive constants and m~ := min(1,m).
The prototype of equation (1) is the doubly nonlinear parabolic equation

u; — div (| Du™ [P~ Du™) = 0, p>1, m>0.

Definition 1. We say that a function u is a nonnegative, locally bounded, local weak (sub)
super-solution to (1) if

0< u€ Cloe(0,T; L™ (Q)), u™ € L]

loc loc

0, T;Wir(Q),  ue L (Q),

loc

and for any compact set £ C §2 and every subinterval [¢1,t2] C (0,7 there holds

/ugd;c

E

to t2
+ //{—UCT + A(z,7,u, Du) D(} dzdr < (=)0,
t1
tn F

for any testing functions ¢ € W m= (0, T; L' %= (E)) N LP(0, T; WrP(E)), ¢ > 0.

Remark 1. In order to simplify the presentation, we have decided to give a definition of
solution that already encodes the nonnegativity of u and its local boundedness, besides a certain
integrability of the gradient of small powers of u. For these topics, we refer to |1] and references
therein.

Our main result reads as follows. Let the main degeneracy exponent be

A=m(p—1).
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Theorem 1. [2]| Let u be a nonnegative, local weak solution to (1) —(2) in Qr and assume
also that one of the following conditions holds

A<l and p+NA—-1)>0,

or
A>1 and

<p<2
N+1 p ’

or
A>1 and p>2,

then wu is locally Hélder continuous in Q.
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