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1. All the eigenvalues are real.

. There exists an infinite number of eigenvalues. There is a smallest eigen-
value, but no largest one.

“.
. Corresponding to an eigenvalue, there may be many eigenfunctions (unlike
regular Sturm-Liouville eigenvalue problems).

_ The eigenfunctions ¢(z,y) form a “complete” set, meaning that an piece-
g Y

wise smooth function f(z,y) can be represented by a generalized Fourier
series of the eigenfunctions:

flz,y) ~ Z arxda(z,y)- (7.4.4)
X

Here ), ax¢ means a linear combination of all the eigenfunctions. The
series converges in the mean if the coefficients ay are chosen correctly.

. Eigenfunctions belonging to different eigenvalues (A1 and )2) are orthog-

onal relative to the weight o(o = 1) over the entire region R. Mathemat-
ically, '

/f G, dx dy =0 if Ay 7 A2, (7.4.5)

R

where [[, dx dy represents an integral over the entire region R. Fur-
thermore, different eigenfunctions belonging to the same eigenvalue can
be made orthogonal by the Gram-Schmidt process (see Sec. 7.5). Thus,
we may assume that (7 4.5) is valid even if Ay = )y as long as ¢y, is
independent of @x,.

. An eigenvalue X can be related to the eigenfunction by the Rayleigh quo-

tient: ) "
\_—$ove-adgt [[pIVoI" dvdy
ffR¢2 dz dy

The boundary conditions often simplify the boundary integral.

(7.4.6)
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