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1. Introduction.
form

A viscously damped conservation law is an equation of the

c3 u(t) Au(t) + V" (f(x, u)u(x, t)) (1.1)

where the vector field f in (1.1) has some functional dependence on u such that,
whenever (x) is a smooth function of compact support,

I(x)l(V f(x, )) dx 0 (1.2)

for all q > 1. In particular, if u(., 0) is integrable, (d/dt) u(x, t)dx 0, and
u(x, t)dx is a conserved quantity. The term involving the Laplacean represents

the effects of some sort of "viscosity."
Useful and familiar examples are Burger’s equation and the two-dimensional

Navier-Stokes equations in the vorticity formulation. In one spatial dimension
with f(x, u(.))= u(x)/2, (1.1) becomes Burger’s equation. (Note that (1.2) holds
without f being divergence-free in this case.) In two spatial dimensions with

f(x, ) ; S(x y)(y) d2y, (1.3)

where

1
S(X) ’--’ ’2 (--X2’ X1)’ (1.4)

(1.1) becomes a two-dimensional Navier-Stokes vorticity equation. These are the
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