
MATH4564 - LAPLACE EQUATION in 2D- Konaté

• Dirichlet Non Homogeneous Boundary Conditions

Consider the following (time independant) Laplace Problem in R2 :




∂2u
∂x2 + ∂2u

∂y2 = 0 0 < x < a; 0 < y < b

{
u(x, 0) = f1(x); 0 < x < a
u(x, b) = f2(x){
u(0, y) = g1(y); 0 < y < b
u(a, y) = g2(y)

(1).

The solution u(x, y) of equation (1) is:




u(x, y) =
+∞∑
m=1

[
αm sinh(

mπ(b − y)

a
) + βm sinh(

mπy

a
)

]
sin(

mπx

a
)+

+
+∞∑
m=1

[
γm sinh(

mπ(a − x)

b
) + δm sinh(

mπx

b
)

]
sin(

mπy

b
)

with

αm = am
A1

; βm = bm
A1

; A1 = sinh(mπb
a ); γm = cm

A2
; δm = dm

A2
; A2 = sinh(mπa

b )

where:




f1(x) =
+∞∑
m=1

am sin(
mπx

a
); am =

2

a

∫ L

0
(f1(x)) sin

mπx

a
dx

f2(x) =
+∞∑
m=1

bm sin(
mπx

a
); bm =

2

a

∫ L

0
(f2(x)) sin

mπx

a
dx

g1(y) =
+∞∑
m=1

cm sin(
mπy

b
); cm =

2

b

∫ L

0
(g1(y)) sin

mπx

b
dy

g2(y) =
+∞∑
m=1

dm sin(
mπy

b
); dm =

2

b

∫ L

0
(g2(y)) sin

mπx

b
dy

Observations: • f1, f2, g1 and g2 are considered as odd extensions.

• If any of those functions, say for example f1(x) is a finite sine series then

the contribution of f1, to the solution u(x, y) also is a finite sine series.

——————————————————–

1


