Conformal mapping.
W
Z=
1-wa
where z=x+iy,w=u+iv and C, isthe center of inner circlefromtheorigin o.

1

: u+iv u—a(u’+v>) . v
X+ly=—"7-——--C=-C + 2 22! 2, 2.2
1-a(u+iv) (l-au)“+a‘v (l-au) +a’v
B u—a(u®+v?)
Y (-au)? +ai?
v

= (1—au)® +a*Vv*

Bipolar coordinate

z:x+iy=—Ccoth(i(‘f+i77)): Csinh(y) _;  Csin(g)
2 cosh(r7) —cos(¢)  cosh(z7) — cos(€&)

___ Csinh(y)
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y- Csin(&)
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where C isthe polelocation of the bipolar coordinate systemin the x-direction.

Solve the equation

_ Csinh(p) u—a(u®+v>)
T cosh(p)—cos(é) b (1—au)?+adV?
B Csin(é) B v
" cosh(n) —cos(&)  (1—au)? + a>Vv?

we obtain

Ue —(-aC’ + C, +aC,") cos(¢) + (C, + a(C* + C,*)) cosh(y7) + C(1+ 2aC,) sinh(r7)
(-1+aC —aC,)(1+ a(C + C,))) cos(&) + (1+ 2aC, + a*(C? + C,*)) cosh(r) + 2aC(1+ aC,)sinh(7)

_ Csin(¢)
V= (-1+aC —aC,)(1+ a(C + C))) cos(¢) + (1+ 2aC, + a*(C? + C,*)) cosh(n) + 2aC(1+ aC,)sinh(77)
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