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Question 1

Modify the proof of the mean-value formulas to show for n ≥ 3 that
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provided {
−∆u = f in B(0, r)

u = g on ∂B(0, r) .

Question 2

Suppose u ∈ C∞(Rn) satisfies ∆u = 0. Let O be an orthogonal n× n matrix, and define

v(x) := u(Ox) , (x ∈ Rn) .

Show that ∆v = 0 too (so Laplace’s equation is rotation invariant).

Question 3

Suppose u : x ∈ Rn \ {0} → R has the form u(x) = f(|x|), where f ∈ C2(0,∞) (so u is
rotationally invariant). Show that

∆u(x) = f ′′(|x|) +
n− 1

|x|
f ′(|x|) .

Use this to determine all rotationally invariant harmonic maps u on Rn \ {0}.
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