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Abstract. The problem of factorization of second-order linear ordinary differen-
tial equations (LODEs) is considered. Over a polynomial ring k[x], the operator
L = aD2 + bD + c is considered, where D is the differentiation operator with
respect to x, and the coefficients a, b, c are polynomials from the ring k[x]. A
Gaussian integral factor is introduced as a polynomial µ such that µL can be
factorized into linear factors with coefficients from the ring k[x]. If the operator
L can be factorized over the field of quotients of the ring k[x], then a Gaussian
factor exists. However, in contrast to the classical case of factorization in the ring
Q[x], it is impossible to prove a complete analogue of the Gauss lemma, that is,
to assume that µ = 1. A possible generalization of Gauss’s lemma to this case
is presented, and from it a connection is derived between the Gaussian multiplier
and finite-zero solutions of linear ordinary differential equations (LODEs).
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