
Math 231A Partial Differential Equations

Homework 3

Evans Section 2.5, # 4, 5, 6, 9.

Symmetry of Green’s function. U ⊂ Rn is open and bounded with smooth
(i.e. C∞) boundary. Suppose that for x, y ∈ Ū ,

G(x, y) = Φ(x− y) − φ(x, y),

where
Φ(x) =

1
(n− 2)|∂B(0, 1)| |x|n−2

,

and suppose φ(x, y) is smooth on the set

Ū × Ū \ {(x, y) : x, y ∈ ∂U, x = y},

and satisfies
{

∆yφ(x, y) = 0, x ∈ Ū , y ∈ U,

φ(x, y) = Φ(x− y), x ∈ Ū , y ∈ ∂U, y 6= x.

By considering the integral
∫

U\(B(x,ε)∪B(y,ε))

G(x, y)∆yG(z, y) dy −
∫

U\(B(x,ε)∪B(y,ε))

(∆yG(x, y))G(z, y) dy,

show that for x, z ∈ U ,
G(x, z) = G(z, x).
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