
Name Equation Solution

Heat


ut = auxx,
u(t, 0) = 0, u(t, L) = 0,
u(0, x) = f(x).

u(t, x) =
∑∞

n=1 cnun(t, x)

un(t, x) = e−(
nπ
L )

2
at sin

(
nπx
L

)
Heat


ut = auxx,
ux(t, 0) = 0, ux(t, L) = 0,
u(0, x) = f(x).

u(t, x) =
∑∞

n=1 cnun(t, x)

un(t, x) = e−(
nπ
L )

2
at cos

(
nπx
L

)
Wave


utt = a2uxx,
u(t, 0) = 0, u(t, L) = 0,
u(0, x) = f(x), ut(0, x) = g(x).

u(t, x) =
∑∞

n=1

(
cnun(t, x) + dnvn(t, x)

)
un(t, x) = sin

(
nπat
L

)
sin
(
nπx
L

)
vn(t, x) = cos

(
nπat
L

)
sin
(
nπx
L

)
Laplace


uxx + uyy = 0,
u(x, 0) = 0, u(0, y) = 0,
u(x, b) = 0, u(a, y) = f(y).

u(x, y) =
∑∞

n=1 cnun(x, y)

un(x, y) = sinh
(
nπx
b

)
sin
(
nπy
b

)
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