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Let u(xt) satisfy u, =Au in R*xR and U(X.r,t)=WJ.‘y ‘ u(y,t)do(y) be
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() E(t)= .[Rs '[0 [UZ+> UZ +2U2]r’drdx is independent of t if u(x,0) has compact
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Utt = 2/ Au dS
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1. Defined the spherical average : U (x,r,t) = —ZI u(y,t)do(y)
A7y ly-x=r
. . . : 1
2. Differentiate U twice w.r.t. time - U, = —ZJ. u, (y,t)do(y)
A7y ly-x=r

) 1
3. Apply the wave equation * Uy =AU > U, =—— j Au(y,t)do(y)
Ay © Jly-x=r
4. In 3D - for a spherical average > the integral of the Laplacian over a sphere relates to

: o 2
the radial derivatives of U * Audo =U_ + FUr
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