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Question: Let D(x, ε) be the disk in R2 centered at x and with radius ε.
Let n denote the exterior unit normal to ∂D(x, ε) = C(x, ε).

1. Prove that ∂n ln(
1
|y−x|) = −

1
ε for all y ∈ C.

2. Prove for a harmonic function u that

1

2π

∫
C(x,ε)

(
∂nu(y) ln(

1

|y − x|
)− u(y)∂n ln(

1

|y − x|
)

)
ds =

1

2πε

∫
C(x,ε)

u(y)ds.


