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1. Introduction

The one-dimensional motion of a perfect gas is governed by the compress-
ible Euler equation

∂ρ

∂t
+

∂

∂x
(ρu) = 0,

∂

∂t
(ρu) +

∂

∂x
(ρu2 + P ) = 0,

(1.1)

where unknowns are the density ρ and the velocity u, while the pressure P is
supposed to be a given function of ρ. We study the Cauchy problem to the
equation under the initial condition

ρ|t=0 = ρ0(x), u|t=0 = u0(x).(1.2)

The equation is a prototype of the conservation law

Ut + f(U)x = 0,(1.3)

in which

U = (ρ,m)T = (ρ, ρu)T , f(U) =
(
m,

m2

ρ
+ P

)T

.

A bounded measurable function U(t, x) is a weak solution if∫ ∞

0

∫
(UΦt + f(U)Φx)dxdt+

∫
Φ(0, x)U0(x)dx = 0
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