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(3) ¦(÷v�§9àg>.^��)A)§U\Ñ��)

U\å5§Ò��½)¯K���)

u(r, φ) =C0 + D0 ln r +
∞∑

m=1

(
Cm1r

m + Dm1r
−m

)
sin mφ

+
∞∑

m=1

(
Cm2r

m + Dm2r
−m

)
cos mφ

C. S. Wu 1Êù ©lCþ{(o)



Dirichlet Problem of Laplace Eqn in Circular Region
Helmholtz Eqn in Orthogonal Curvilinear . . .

Well-posed Problem in Circular Region
Solutions of Well-posed Problem in Circular Region

½)¯K�¦)

(3) ¦(÷v�§9àg>.^��)A)§U\Ñ��)

u(r, φ) =C0 + D0 ln r +
∞∑

m=1

(
Cm1r

m + Dm1r
−m

)
sin mφ

+
∞∑

m=1

(
Cm2r

m + Dm2r
−m

)
cos mφ

g�KµUÄòþã��)�¤

u(r, φ) =C0 + D0 ln r +
∞∑

m=1

[ (
Cm1r

m + Dm1r
−m

)
× (Am sin mφ + Bm cos mφ)

]
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(4) |^(�àg)>.^�½U\Xê

òþã��)�\k.^�

u
∣∣
r=0
k.
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u
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D0 = 0 Dm1 = 0 Dm2 = 0
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r=0
k.

Ï�ln rÚr−m3r = 0:Ã.§¤±§��XêÑ7L�0

D0 = 0 Dm1 = 0 Dm2 = 0

¤±§Ó�÷vàg�§!±Ï^�±9(r = 0?)k.^
����)´

u(r, φ) =C0 +
∞∑

m=1

rm (Cm1 sin mφ + Cm2 cos mφ)

=
∞∑

m=0

rm (Cm1 sin mφ + Cm2 cos mφ)
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(4) |^(�àg)>.^�½U\Xê

2�\r = aà�>.^�§Ò��

u(r, φ)
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r=a

= C0 +
∞∑
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u(r, φ)
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r=a
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am(Cm1 sin mφ + Cm2 cos mφ) = f(φ)
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|^��¼ê���5½U\Xê

u(r, φ)
∣∣∣
r=a

= C0 +
∞∑

m=1

am(Cm1 sin mφ + Cm2 cos mφ) = f(φ)

�â1µéAØÓ������¼ê��

��¼ê 1 (éAu���λ0 = 0)Ú��¼ê sin mφ½

cos mφ (éAu���λm = m2, m 6= 0)��∫ 2π

0

sin mφdφ = 0

∫ 2π

0

cos mφdφ = 0

(3���§�ÖöÖvy²)
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|^��¼ê���5½U\Xê

u(r, φ)
∣∣∣
r=a

= C0 +
∞∑

m=1

am(Cm1 sin mφ + Cm2 cos mφ) = f(φ)

�â1µéAØÓ������¼ê��

éAu���λm = m2���¼ê sin mφ, cos mφÚéAu

���λn = n2, n 6= m���¼ê sin nφ, cos nφüü��∫ 2π

0

sin nφ sin mφdφ = 0

∫ 2π

0

sin nφ cos mφdφ = 0∫ 2π

0

cos nφ cos mφdφ = 0
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u(r, φ)
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m=1

am(Cm1 sin mφ + Cm2 cos mφ) = f(φ)
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u(r, φ)
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r=a
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am(Cm1 sin mφ + Cm2 cos mφ) = f(φ)

2|^��¼ê���∫ 2π

0

sin2mφdφ = π
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cos2mφdφ = π
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u(r, φ)
∣∣∣
r=a
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am(Cm1 sin mφ + Cm2 cos mφ) = f(φ)

Ò�¦�

C0 =
1

2π

∫ 2π

0

f(φ)dφ

Cm1 =
1

amπ

∫ 2π

0

f(φ) sin mφdφ

Cm2 =
1

amπ

∫ 2π

0

f(φ) cos mφdφ
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±���¯K

Φ′′(φ) + λΦ(φ) = 0

Φ(0) = Φ(2π) Φ′(0) = Φ′(2π)
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Poissonúª

rþ¡¦��Xê

C0 =
1

2π

∫ 2π

0
f(φ)dφ

Cm1 =
1

amπ

∫ 2π

0
f(φ) sinmφdφ

Cm2 =
1

amπ

∫ 2π

0
f(φ) cos mφdφ

�\�)ª¥

u(r, φ) =C0 +
∞∑

m=1

rm (Cm1 sin mφ + Cm2 cos mφ)

=
∞∑

m=0

rm (Cm1 sin mφ + Cm2 cos mφ)
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u(r, φ) =
1

2π
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0

f(φ′)dφ′

+
1

π

∞∑
m=1

(r

a

)m

sin mφ

∫ 2π

0

f(φ′) sin mφ′dφ′

+
1

π

∞∑
m=1

(r

a

)m

cos mφ

∫ 2π
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f(φ′) cos mφ′dφ′

=
1

2π

∫ 2π

0

f(φ′)
[
1 + 2

∞∑
m=1

(r

a

)m

cos m(φ− φ′)
]
dφ′
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