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x ∈ D H域內點邊界積分方程式L

2 πu HxL = ‡
B
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 u HsL B HsL − ‡
B

U Hs, xL 
∂u HsL

∂ns
 B HsL

→ 2 πu HxL = ‡
B

T Hs, xL u HsL B HsL − ‡
B

U Hs, xL t HsL B HsL

X ⊄ D H域外點邊界積分方程式L

0 = ‡
B

∂U Hs, xL
∂ns

 u HsL B HsL − ‡
B

U Hs, xL 
∂u HsL

∂ns
 B HsL

→ 0 = ‡
B

T Hs, xL u HsL B HsL − ‡
B

U Hs, xL t HsL B HsL

x ∈ B

πu HxL = C.P.V ‡ T Hs, xL u HsL B HsL − ‡ U Hs, xL t HsL B HsL

U Hs, xL = ln r = 9
UI = ln R − ‚

m=1

∞ 1
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R
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 cosm Hθ − φL, R > ρ

UE = ln ρ − ‚
m=1
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 I R
ρ
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 cosm Hθ − φL, R < ρ

T Hs, xL =
∂ln r

∂ns
=

∂ln r

∂R
= 9

TI = 1
R

+ ‚
m=1

∞ ρm

Rm+1  cosm Hθ − φL, R > ρ

TE = −‚
m=1

∞ Rm−1

ρm  cosm Hθ − φL, R < ρ

‰Interior problems
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B

∂U Hs, xL
∂ns

 u HsL B HsL − ‡
B

U Hs, xL 
∂u HsL

∂ns
 B HsL

→ 2 πu HxL = ‡
B

T Hs, xL u HsL B HsL − ‡
B

U Hs, xL t HsL B HsL, let ρ = 1− → R > ρ

→ 2 πu HxL = ‡
B

TI Hs, xL u HsL B HsL − ‡
B

UI Hs, xL t HsL B HsL

→ 2 πu HxL = ‡
0
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→ 2 πu HxL = ‡
0

2 π

91 + ‚
m=1

∞

cosm Hθ − φL= cosθ θ
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0

2 π
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m
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→ 2 πu HxL = ‡
0
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∞

cosm Hθ − φL cosθ θ
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0

2 π

‚
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m
 Hcosmθcosmφam cosmθ + sinmθsinmφbm sinmθL θ

→ 2 πu HxL = ‡
0

2 π

cos Hθ − φL cosθ θ + ‡
0

2 π

Hcosθcosφam cosθ + sinθsinφbm sinθL θ

→ 2 πu HxL = πcosφ + a1 πcosφ + b1 πsinφ

u H1, φL = cosφ代入 → 2 πcosφ = πcosφ + a1 πcosφ + b1 πsinφ

→ a1 = 1, b1 = 0, t H1, θL = cosθ

2 πu HxL = ‡
B

TI Hs, xL u HsL B HsL − ‡
B

UI Hs, xL t HsL B HsL

→ 2 πu HxL = ‡
0

2 π

9 1

R
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 cosm Hθ − φL= cosθ θ
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0
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 cosm Hθ − φL= cos HθL θ

→ 2 πu HxL = ‡
0

2 π

91 + ‚
m=1
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ρm cosm Hθ − φL= cosθ θ − ‡
0

2 π

90 − ‚
m=1
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m
 ρm cosm Hθ − φL= cos HθL θ

→ 2 πu HxL = ‡
0

2 π

ρcos Hθ − φL cosθ θ + ‡
0

2 π

ρcos Hθ − φL cos HθL θ

→ 2 πu HxL = 2 ‡
0

2 π

ρcos Hθ − φL cosθ θ

→ 2 πu HxL = 2 ρπcosφ → u HxL = u Hρ, φL = ρcosφ

‰Exterior problems
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2 πu HxL = ‡
B

∂U Hs, xL
∂ns

 u HsL B HsL − ‡
B

U Hs, xL 
∂u HsL

∂ns
 B HsL

→ 2 πu HxL = ‡
B

T Hs, xL u HsL B HsL − ‡
B

U Hs, xL t HsL B HsL, let ρ = 1+ → R < ρ

→ 2 πu HxL = ‡
B
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UE Hs, xL t HsL B HsL
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0
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0
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→ 2 πu HxL = ‡
0

2 π
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0
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 Hcosmθcosmφam cosmθ + sinmθsinmφbm sinmθL θ

→ 2 πu HxL = ‡
0

2 π

cos Hθ − φL cosθ θ − ‡
0

2 π

Hcosθcosφam cosθ + sinθsinφbm sinθL θ

→ 2 πu HxL = πcosφ + a1 πcosφ + b1 πsinφ

u H1, φL = cosφ代入 → 2 πcosφ = πcosφ + a1 πcosφ + b1 πsinφ

→ a1 = 1, b1 = 0, t H1, θL = cosθ
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B
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0
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→ 2 πu HxL = 2 i
k
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ρ
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