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EQUIVALENCE OF EULERIAN AND LAGRANGIAN
WEAK SOLUTIONS OF THE COMPRESSIBLE EULER
EQUATION WITH SPHERICAL SYMMETRY
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1. Introduction

One of the typical equations in fluid mechanics is the compressible Euler
equation which describes the inviscid motion of%an isentropic gas. The com-
pressible Euler equation with an external force f in R"™ is the (n+1)X(n-1)
system of conservation laws,
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where p is the density, #='(us, us, -, u,) is the velocity, P is the scalar

pressure with ¢;, the Kronecker delta and f(t, x)=%f1, fo, -, fn) is the ex-
ternal force. For an isentropic gas P satisfies

(1.2) P=a’p’,

where ¢>0 and y=1 are given constants.
Let us consider the initial and boundary value problem for (1.1) in ¢=0,
x€LQCR™ with the following conditions.

(1'3) iz(oy x)zﬁo("), P(O, x)_—"Po(x),
(1.4 u-1=0 if x=0Q,

where 7 is the unit vector normal to the boundary.

i(t, x) and p(t, x) are called weak solutions of (1.1), (1.3) and (1.4) if u,, p
e L0, T)X82) (=1,2, -, n), ft x)€L%(0, T)XQ) (G=1,2, -, n) and if
they satisfy the following n+1 integral identities
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