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The limit ¢ — 0 yields Af[¢] = —4n¢(0); therefore Af = —47(x).
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Green’s function formally solves Ay G(X,Xg) = d(X — Xg), which
is same as

AxG(X,X0) =0, X # X, | Ilim G(x,xg) = 0.
X|—o0

with “normalization" condition

0B

where B is any ball with center xg.
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Symmetry allows G = g(r), r = |[x — Xg|, so that

1 2 ! : H _
r—z(r g(r) =0ifr#0, rll)ngog(r)_o.

Integrating twice,

a(r)= —C—; + co, €2 =0 by far-field condition
Normalization: let B be the unit sphere centered at xg,

N c
1= VXG(x,xo)-ndx:/ —;dx:47rc1,
oB oB T

so that ¢y = 1/4.
The Green’s function is therefore G(x,Xo) = —1/(47|X — Xo|)

and %o)
_ Xo 3
ux) = /Rs 47|X — Xo -
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Au=f, lim (u(r, 0) — up(r,0)rIn r) —0.

r—oo

Look for a Green’s function of form G = G(|x — Xq|) = g(r),

LN . -

F(rg (r) =0ifr+#0, rhj;o (g —grrin r) =0.
The general solution is

g(r)=cyInr+co, ¢ =0 by far-field condition
Normalization condition (using B = unit disk)

1 :/ VxG(x,0) - fvdx:/ G gx = 2rcy,
oB oB I

so that ¢y = 1/2x. Thus the Green’s function is
G(x,Xg) = In |x — Xo|/27, and

[ In|x—Xq|f(Xo) , o
u(x) = /RZ R axg .
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