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1. DtN map for harmonic functions on a spheroid
Let
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D = D(a,b) = {(1'1,91727353) € R’

be a spheroid in R3. In spheroidal coordinates

r1 = c¢osinh psinfcos ¢
Ty = cosinh psinfsin g (2)
x3 = cgcoshpcost
we have
D = D(po, o) = { (10,0, ¢),0 € [0,7],¢ € [0,2m)}, 3)

where ¢y = va? — b? > 0 and a = ¢ cosh g, b = ¢y sinh po. For a fixed spheroid D
we can define a smooth one-to-one map F' from the unit sphere S to D through

F(0,¢) = (1o, 0, ). 4)
Let U be a harmonic function in
{(1,0,90), 1> po, 0 € [0,7],p € [0,2m)}. (5)
Then we can write
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where
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P, the Legendre functions of the 1st kind and ()}" the Legendre functions of the 2nd
kind.
Prove that the normal derivative of U on D is

oU 1 4 Qe (coshp)
o M 797¢ == m§/7n 0 y P
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By this the DtN map
oU
K :U(po, 0, ) %(Mm@,@) )

is completely defined.

2. Series representation and diagonal structure of the bilinear form
Our next task is to find the Dirichlet data u for given Neuman Data g, s.t. Ku = g.
. . 1
The weak formulation reads: Find u € Hz(D):

A(u,v) == /D(Ku)v do = /ng do Y € H%(D) (10)

Forv € L?(D) itholds v € H*(D), iff

00 l
>N @+ 0¥, <, (11
{=0 m=—/¢
where
Vpm = /U(F(H,(p))Yg’m(Q,gp) do. (12)
S
Prove that
Alv,w) = COZ Z H{" O e (13)
=0 m=—¢
with . : )
— Q" (cosh g
Hp = —% sinh po. (14)
£ T Qp(coshpg)

Date of submission: Friday, 11 May 2012
Website: http://chernov.ins.uni-bonn.de/teaching/ss12/StochPDEs/


http://chernov.ins.uni-bonn.de/teaching/ss12/StochPDEs/

