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ABSTRACT. There has been a considerable amount of re-
cent research on the subject of Sobolev orthogonal polyno-
mials. In this paper, we consider the problem of when a se-
quence of polynomials that are orthogonal with respect to the
(Sobolev) symmetric bilinear form

(p,q)lz/pqduo+/p’q’du1
R R

satisfies a second-order differential equation of the form
az(z)y" (z) + a1(2)y' (z) = Any().

We shall obtain necessary and sufficient conditions for this to
occur. Moreover, we will characterize all sequences of poly-
nomials satisfying these conditions. Included in this classifi-
cation are some, in a sense, new orthogonal polynomials. As
a consequence of this work, we obtain a new characterization
of the classical orthogonal polynomials of Jacobi, Laguerre,
Hermite, and Bessel.

1. Introduction. The study of Sobolev orthogonal polynomials has
been the subject of a considerable amount of recent interest. This area
deals with the study of sequences of polynomials which are orthogonal
with respect to quasi-definite symmetric bilinear forms of the type

(1.1) (p,g)n = Z/Rp("’) (2)g"™ () dpus,
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