Demo 3
Partial differential equations, 2021

. Prove that if f is continuous, then

f(z) = lim fdy = lim fds,
r—0 B(z,r) r—0 OB (z,r)

where

1
fdy = / 7 dy,
]{3(95,7‘) |B(CC,’I“>| B(z,r)
1

fdS = —— Fds
]éB(a:,r) |aB($7 T)‘ OB(z,r)

is the average of f over B(z,r) or 0B(z, 7).
. Find a solution to the following boundary value problem, N > 3

Au=0 in B(0,2)\B(0,1)
u=0  on 0B(0,2),
u=1 on 0dB(0,1).

. Find a solution to the following boundary value problem

Au=1 in B(0,1),
u=0  on 0B(0,1).

. Let f € Cg°(RY),

Show that 0,,u € C(RY).

. Prove that Laplace’s equation
Au=0

is rotation invariant: if O is an orthogonal N x N matrix and we define
v(z) = u(Ox),

then
Av = 0.

. Let u € C*(RY) and

Prove that
¢'(r) :][ Du(zx +ry) -y dS(y).
8B(0,1)



