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BASIS PROPERTIES OF EIGENFUNCTIONS OF NONLINEAR STURM-LIOUVILLE

PROBLEMS

We consider a number of nonlinear Sturm-Liouville-type problems and establish results on

basis properties in L2 for systems of their eigenfunctions (or solutions). The following problem

is one of those we deal with:

−u′′ + f(u2)u = λu, u = u(x), x ∈ (0, 1), u(0) = u(1) = 0, u′(0) > 0,
∫

1

0

u2(x)dx = 1.

Here all quantities are real, λ is a spectral parameter, and f is a given function. The result

for this problem is that if f(s) is a smooth nondecreasing function of s ≥ 0, then for any

nonnegative integer n there exists a unique eigenfunction un that has precisely n zeros in the

interval (0, 1) and the sequence {un}n=0,1,2,... of all eigenfunctions is a basis (in addition, a

Bari basis) in L2(0, 1). Also, we consider an analog of the Fourier transform associated with a

nonlinear problem on a half-line.
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