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Abstract. By means of an inequality of Poincare type, a weak Harnack inequality for the 
gradient of a solution and an integral inequality of Campanato type, it is shown that solu
tions to degenerate parabolic variational inequalities are locally Holder continuous. Using 
a difference quotient method and Moser type iteration it is then proved that the gradient 
of a solution is locally bounded. Finally using iteration and scaling it is shown that the 
gradient of the solution satisfies a Campanato type integral inequality and is locally Holder 
continuous. 

1. Introduction. In this paper we study regularity of second order degenerate 
parabolic equations and variational inequalities involving evolutionary p-Laplacian 
functionals. In [6] Choe established interior regularity for weak solutions of 

Ut- (a(V'u);)x, + b(x, t, u, V'u) ~ 0 

under appropriate assumptions on the competing function class, where a satisfies a 
standard ellipticity condition and b satisfies a quadratic growth condition on \i'u. 
Thus it is natural to ask regularity questions for degenerate parabolic cases. Here 
we prove Holder continuity of weak solutions and their gradients for degenerate 
parabolic variational inequalities. 

Now we define our problem. Suppose !:1 C JRN is a bounded domain. We assume 
1j; E C2 (Q) and 1/J :<:::; 0 on the parabolic boundary of Q where Q = !:1 X (0, T), T > 0. 
We define J( = { v E C0 (0, T: L2 (0)) n LP(O, T: Wi'P(O)); v ~ 1/J a.e. in Q}, where 
we assume 1 < p < oo naturally. 

We say u E J( is a solution to the variational inequality 

Ut- div (IV'uiP-2 \i'u) + b(x, t, u, Vu) ~ 0 

if u E J( satisfies the following inequality: 

1T l (vt(v- u) + IV'uiP-2 \i'u · (V'v- Vu) + b(x, t,u, \i'u)(v- u)) dxdt 

+ ~llv(O)- u(O)III2cnJ ~ o 
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