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Prove that Laplace’s equation Au = 0 is rotation invariant, that is, if O is an orthog-
onal n X n matrix and we define

v(z) = u(Ox) (x € R"),

then Av = 0.

Solution
Let O = [0;;]. We compute:

Dyv(z) = ZDku(O:p)oki,
k=1

D;jv(x) = Z Z Dyu(Ox)og;045.

=1 k=1

Since O is orthogonal, then OOT = I where I is the n x n identity matrix, thus for
all k,l=1,...,n

n

1 if k=1
> owion = O = 0 if kL

=1

Thus

Av(z) = Z Z Z Dyu(Ox)ogo

i=1 I=1 k=1

= Z Z Dklu(Oac) <; 0]@0&)

=1 k=1

=1 k=1

= Au(Ox) = 0.



