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Please answer YES or NO, unless otherwise stated.

1. (a)

The value of any function u € C?(Q) can be computed at any point
x € €, if u and % are known on 0f) and Aw is known in €.

The value of any function u € C%(Q) can be computed at any point
x € Q using Green’s function of €, if u is known on 0 and Aw is
known in €.

If u is harmonic in the set €, then u(z) can be computed at any point
x €, if g—;f is known on 0f).

If u is harmonic in the set €2,then u(z) can be computed at any point
x € Q using Green’s function of €2, if u is known on 0.

Green’s function of a set {2 depends on 2.

The definition of Green’s function of a set is based on a solution of
a Dirichlet problem.

For a fixed x € 2, Green’s function G(z,y) is a harmonic function
with respect to the variable y € €).

For a fixed z € €2, Green’s function G(x,y) is a harmonic function of
y € Q\ {z} and y — G(x,y) has zero boundary values on 0.

Green’s function of the upper half-space can be written using the
fundamental solution of the Laplace equation.

Green’s function of the upper half-space satisfies G(z,y) = G(y, x),
.y € Rz #y.

Green’s function of the upper half-space is the same function as the
Poisson kernel for the upper half-space.

The derivative with respect to the exterior unit normal of Green’s
function of the upper half-space is up to a sign the same function as
the Poisson kernel of the upper half-space.

The mean value formula for harmonic functions asserts that a value
of a harmonic function in €2 at a point x € 2 is equal to the average
of its values over any ball B(z,r) C €.

The mean value formula for harmonic functions implies that if a
harmonic function in € is zero at some point x € (), then it is zero
everywhere in every ball B(z,r) C Q.

The mean value formula for harmonic functions implies that if a
nonnegative harmonic function in €2 is zero at some point z € €,
then it is zero everywhere in every ball B(z,r) C ).



(d)

The mean value formula holds also for solutions to other PDE in
addition to the Laplace equation.

The weak maximum principle implies that a harmonic function at-
tains its maximum value at an interior point.

The weak maximum principle implies that a harmonic function can-
not attain its maximum value at an interior point.

The weak maximum principle implies that a harmonic function can-
not attain a strict maximum value at an interior point.

The weak maximum principle implies that a harmonic function that
is continuous up to the boundary attains its maximum on the boun-
dary.



