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Abstract. We consider the Dirichlet problem for a quasilinear degenerate para-
bolic stochastic partial differential equation with multiplicative noise and non-
homogeneous Dirichlet boundary condition. We introduce the definition of
kinetic solution for this problem and prove existence and uniqueness of so-
lutions. For the uniqueness of kinetic solutions we prove a new version of
the doubling of variables method and use it to deduce a comparison princi-
ple between solutions. The proof requires a delicate analysis of the boundary
values of the solutions for which we develop some techniques that enable the
usage of the existence of normal weak traces for divergence measure fields in
this stochastic setting. The existence of solutions, as usual, is obtained through
a two-level approximation scheme consisting of nondegenerate regularizations
of the equations which we show to be consistent with our definition of solu-
tions. In particular, the regularity conditions that give meaning to the bound-
ary values of the solutions are shown to be inherited by limits of nondegenerate
parabolic approximations provided by the vanishing viscosity method.
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1 Introduction

Let O be a bounded smooth open subset of R
d. We consider the Dirichlet problem

for a quasilinear degenerate parabolic stochastic partial differential equation

du+div
(
A(u)

)
dt=D2 : B(u)dt+Φ(u)dW, x∈O, t∈ (0,T), (1.1)

u(0)=u0 , (1.2)

u(t)
∣∣

∂O=ub(t), (1.3)

where, A :R→Rd and B :R→Md are smooth maps, Md denote the space of d×d
matrices. For R = (Rij),S = (Sij) ∈ Md we denote R : S := ∑i,j RijSij and, by ex-

trapolation, D2 :B :=∑i,j∂
2
xixj

Bij . The matrix B(u) is symmetric and its derivative

b(u)=B′(u) is a symmetric nonnegative d×d matrix. W is a cylindrical Wiener
process.

1.1 Hypotheses

The flux function A= (A1,··· ,Ad) : R →Rd is assumed to be of class C2 and we
denote its derivative by a=(a1,··· ,ad). The diffusion matrix b=(bij)

d
i,j=1 :R→Md

is symmetric and positive semidefinite. Its square-root matrix, also symmetric
and positive semidefinite, is denoted by σ, which is assumed to be bounded and
locally γ-Hölder continuous for some γ>1/2, that is,

|σ(ξ)−σ(ζ)|≤C(R)|ξ−ζ|γ for all ξ,ζ∈R, |ξ−ζ|<R. (1.4)

Moreover, we assume that, for some b∈C1(R) with b′(u)≥ 0 for all u∈R, and
a constant Λ>1 we have

b′(u)2|ξ|2 ≤∑
i,j

bij(u)ξiξ j ≤Λb′(u)2|ξ|2. (1.5)


