
v(x)−2p̈(x, t)−∇2p(x, t)



=



w(x, t);



or 4π2f 2s(x)2p(x, f) +∇2p(x, f)



−w(x, f).



p



x



v



s



w



f



−i2π



G



4π2f 2s(x)2G(x,x′, f)



+



∇2G(x,x′, f) = −δ(x− x′),



so that p(x, f)



∫∫∫
G(x,x′, f)w(x′, f)dx′.



4π2f 2s(x)2∆G(x,x′, f) +∇2∆G(x,x′, f)



−8π2f 2s(x)G(x,x′, f)∆s(x),



∆G(x,x′′, f) =

∫∫∫
8π2f 2s(x′)G(x,x′, f)G(x′,x′′, f)∆s(x′)dx′,



∂G(x,x′′, f)

∂s(x′)
= 8π2f 2s(x′)G(x,x′, f)G(x′,x′′, f).



∂p(x, f)

∂s(x′)



∫∫∫
∂G(x,x′′, f)

∂s(x′)
w(x′′, f)dx′′



∫∫∫
8π2f 2s(x′)G(x,x′, f)G(x′,x′′, f)w(x′′, f)dx′′.



θ(x,x′′, f)



≡



logG(x,x′′, f), and



∂θ(x,x′′, f)

∂s(x′)
G(x,x′′, f)



∂G(x,x′′, f)

∂s(x′)
,



∫∫∫
∂θ(x,x′′, f)

∂s(x′)
G(x,x′′, f)w(x′′, f)dx′′,



where
∂θ(x,x′′, f)

∂s(x′)



8π2f 2s(x′)
G(x,x′, f)G(x′,x′′, f)

G(x,x′′, f)
.



x′



x′′



w(x′′, f)



φ(x, f)



log p(x, f)



∂φ(x, f)

∂s(x′)



∫∫∫
8π2f 2s(x′)G(x,x′, f)G(x′,x′′, f)w(x′′, f)dx′′∫∫∫

G(x,x′′′, f)w(x′′′, f)dx′′′
.



p(x, f)



G(x,x′, t)



u(x,x′)δ[t− τ(x,x′)]



or G(x,x′, f)



u(x,x′) exp[−i2πfτ(x,x′)].



u



τ



p(x, t) =

∫∫∫
u(x,x′)w[x′, t− τ(x,x′)]dx′.



|∇τ(x,x′)|2 = s(x)2,



∇2u(x,x′)



−δ(x− x′)



and 2∇τ(x,x′) ·∇u(x,x′)



u(x,x′)∇2τ(x,x′) = 0.



∇



∇2



|∇v(x)| � 2π |f | .



∂θ(x,x′′, f)

∂s(x′)



8π2f 2s(x′)
u(x,x′)u(x′,x′′)

u(x,x′′)
exp{−i2πf [τ(x,x′) + τ(x′,x′′)− τ(x,x′′)]},



∂θ(x,x′′, t)

∂s(x′)



−2s(x′)
u(x,x′)u(x′,x′′)

u(x,x′′)
δ̈[t− τ(x,x′)− τ(x′,x′′) + τ(x,x′′)], and



∂G(x,x′′, t)

∂s(x′)



−2s(x′)u(x,x′)u(x′,x′′)δ̈[t− τ(x,x′)− τ(x′,x′′) + τ(x,x′′)].



∂p(x, t)

∂s(x′)



∫ ∫∫∫
∂G(x,x′′, t)

∂s(x′)
w(x′′, t− t′)dx′′dt′



∫∫∫
−2s(x′)u(x,x′)u(x′,x′′)ẅ[x′′, t− τ(x,x′)− τ(x′,x′′) + τ(x,x′′)]dx′′.



w(x, f) = w(f)δ(x− x0), then p(x, f) = G(x,x0, f)w(f).



∫
∂θ(x,x0, t− t′)

∂s(x′)
p(x, t′)dt′



−2s(x′)
u(x,x′)u(x′,x0)

u(x,x0)
p̈[x, t− τ(x,x′)− τ(x′,x0) + τ(x,x0)]



−2s(x′)u(x,x′)u(x′,x0)ẅ[t− τ(x,x′)− τ(x′,x0) + τ(x,x0)].



ẅ(t)



u(x,x′)


