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Exercise 1. (Jump relations)

Let Γ be smooth. For y ∈ R3 let

(Vw)(y) :=
1

4π

∫
Γ

w(x)

‖x− y‖
dsx,

(Kw)(y) := lim
ε→0

1

4π

∫
x∈Γ:‖x−y‖≥ε

w(x)∂νx
1

‖x− y‖
dsx

be the single and the double-layer operator, respectively. Validate the formulas

∂ν(Vw)(y)→ (K′w)(y0)± 1

2
w(y0)

(Kw)(y)→ (Kw)(y0)∓ 1

2
w(y0)

for y → y0 ∈ ∂Ω and y ∈ Ω. Here,

(K′w)(y) := lim
ε→0

1

4π

∫
x∈Γ:‖x−y‖≥ε

w(x)∂νy
1

‖x− y‖
dsx

denotes the adjoint double-layer operator.

Exercise 2. (Singularity function)

Show that
S(x) =

exp(i
√
α ‖x‖)

4π ‖x‖
is the singularity function for the three-dimensional Helmholtz operator.
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