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General context

We prove the uniqueness of the weak entropy solution for the
stochastic conservation law involving a Q-Brownian motion W (x, t){

du + div(vf(u))dt = g(u)dW (x, t) in Ω× Td × [0, T ]

u(ω, x, 0) = u0(x) for all ω ∈ Ω, x ∈ Td,

where Td is a d dimensional torus, with suitable assumptions on v, f
and g and u0(x).

Inspired by the work of Bauzet-Vallet-Wittbold (2012), who study a
stochastic conservation law with a multiplicative noise in time, this
work generates to the case that the noise term dW (x, t) is a function of
space and time.
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Schema of the study

Stochastic conservation law
involving Q-Brownian motion

Associated stochastic
parabolic equation

Inequality in the definition of 
a measure-valued 
 entropy solution

Inequality satisfied by the 

strong solution uε

The definition of the 

strong solution uε 

Kato Inequality

Uniqueness of the measure-valued 

entropy solution, which coincides 

with the weak entropy solution

Doubling of variables technique

Itô

Formula

Existence of a limit 

entropy process of uε 

Existence and uniqueness 

and a priori estimates of uε 

Reference: T. Funaki, Y. Gao and D. Hilhorst, Uniqueness of the entropy solution of a
stochastic conservation law with a Q-Brownian motion, preprint, HAL-02159743.

12th MSJ-Seasonal Institute MathAM-OIL, AIST

https://hal.archives-ouvertes.fr/hal-02159743

