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Consider
u′′(t) + λu(t) = 0.

Given certain boundary conditions, you need to know how to find eigenvalues and eigen-
functions. There are two cases below which are frequently used in solving PDEs.

• Case (1):

X ′′(x) + λX(x) = 0, 0 < x < L,

X(0) = 0, X(L) = 0.

The eigenvalues and eigenfunctions are

λn =
n2π2

L2
, n = 1, 2, 3, · · · ,

Xn(x) = sin(
nπx

L
), n = 1, 2, 3, · · · .

• Case (2):

X ′′(x) + λX(x) = 0, 0 < x < L,

X ′(0) = 0, X ′(L) = 0.

The eigenvalues and eigenfunctions are

λ0 = 0, λn =
n2π2

L2
, n = 1, 2, 3, · · · ,

X0(x) = 1, Xn(x) = cos(
nπx

L
), n = 1, 2, 3, · · · .
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