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The Wave Equation in R2 and R3

To Solve
utt = c2

∆u, x ∈ Rn

with
u(x,0) = φ(x), ut(x,0) = ψ(x)

In R3 [Poisson: Kirchoff’s formula]

u(x0, t0) =
1

4πc2t0

ZZ
S
ψ(x)dS +

∂

∂t0

[
1

4πc2t0

ZZ
S
φ(x)dS

]
,

where S is the sphere centered at x0 with radius ct0 .

In R2 . Here we write (x,y) ∈ R2 .

u(x0,y0, t0) =
1

2πc

ZZ
D

ψ(x,y)
[c2t2

0 − (x− x0)2− (y− y0)2]1/2 dxdy

+
∂

∂t0
[same expression with φ],

where D is the disk (x− x0)2 +(y− y0)2 ≤ c2t2
0 .


