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§8.4 Poisson���§§§
Poisson���§§§

∆u = f (x, y, z)
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∆w = ∆u − ∆v = ∆u − f = 0§§§ùùùØØØ222´́́ Poisson���§§§´́́ Poisson���
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∆u = a + b(x2
− y2).

u|ρ=ρ0 = c.
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ay2/2
)
= a§§§���

ééé¡¡¡ååå���§§§��� a(x2 + y2)/4©©©∆(bx4/12) = bx2§§§∆(by4/12) = by2©©©ùùù
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v =
a
4

(x2 + y2) +
b

12
(x4
− y4) =

a
4
ρ2 +

b
12

(x2 + y2)(x2
− y2)

=
a
4
ρ2 +

b
12
ρ4 cos 2ϕ.

---

u = v + w =
a
4
ρ2 +

b
12
ρ4 cos 2ϕ + w.

ÒÒÒrrr¯̄̄KKK===zzz��� w���½½½)))¯̄̄KKK§§§∆w = 0,

w|ρ=ρ0 = c −
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−

b
12
ρ4 cos 2ϕ.
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w(ρ,ϕ) = C0 + D0 ln ρ +
∞∑

n=1

ρm (Am cos mϕ + Bm sin mϕ)

+

∞∑
n=1

ρ−m (Cm cos mϕ + Dm sin mϕ) .
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AAA���üüüØØØ§§§ÒÒÒ´́́`̀̀§§§D0 = 0,Cm = 0, Dm = 0©©©uuu´́́§§§

w(ρ,ϕ) =
∞∑

n=1

ρm (Am cos mϕ + Bm sin mϕ) .
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ρm
0 (Am cos mϕ + Bm sin mϕ) = c −

a
4
ρ2

0 −
b

12
ρ4

0 cos 2ϕ.
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A0 = c −
a
4
ρ2

0, A2 = −
b

12
ρ2

0, Am = 0, m , 0, 2; bm = 0.

���������¤¤¤¦¦¦)))

u = v + w = c +
a
4

(ρ2
− ρ2

0) +
b

12
ρ2(ρ2

− ρ2
0) cos 2ϕ.

:~~~333ÝÝÝ///��� 0 ≤ x ≤ a, 0 ≤ y ≤ bþþþ¦¦¦))) Poisson���§§§���>>>���¯̄̄KKK

∆3u = −2,

u|x=0 = u|x=a = 0, (8.4-1)

u|y=0 = u|y=b = 0. (8.4-2)
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ÑÑÑ§§§c1 = a, c2 = 0©©©ùùù���§§§

v(x, y) = x(a − x).

---

u(x, y) = v + w = x(a − x) + w(x, y),

rrrþþþªªª���\\\ u���½½½)))¯̄̄KKK§§§ÒÒÒrrr§§§===zzz��� w���½½½)))¯̄̄KKK

∆w = 0, (8.4-3)

w|x=0 = w|x=a = 0, (8.4-4)

w|y=0 = w|y=a = x(x − a). (8.4-5)
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