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Since ®(¥) = Acosf and G(Z,7') = 0 on the surface, and p(Z) = 0. Since the surface is a sphere, the
derivative of G can be written as
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and thus the boundary conditions are met.

2.

Say we are given a Green’s function G(Z, ¥’) satisfying Neumann boundary conditions. If we consider a new
Green’s function G(#, %) = G(#,%") + F(Z), we can show that this satisfies the same boundary conditions

since V¥G(#,7) = VYG(Z,7) + V¥F(7) = V¥G(Z,7"), and aggi’,f) = actgi’,f) + 6553) = aG{gi’,f). From

Green’s second identity, we have
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If we assume that the Green’s function takes the simplest form allowable, i.e. g(g 7 —47”, where a is the
area of the surface in question, we get
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For G to be symmetric we must have G(Z, &) — G(&', Z) = 0, and so the above expression must be 0. We thus
get

Thus given any Green’s function G(Z, ') that satisfies Neumann boundary conditions, we can add the term
fs #,2") da to get another Green’s function that satisfies the same conditions that is symmetric under
an exchange of its two position variables.



3.
(a)

Since ® is continuous at the boundary, i.e. when r = R, we can equate the two piecewise functions evaluated
at the boundary to find a relationship between A; and B;.
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