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In this paper we consider the system of polynomials lαr,n(x) (r — natural number, n = 0, 1, . . .), or-

thonormal with respect to the Sobolev inner product (Sobolev orthonormal polynomials) of the following type

〈f, g〉 =
∑r−1

ν=0 f (ν)(0)g(ν)(0) +
∫

∞

0 f (r)(t)g(r)(t)ρ(t) dt and generated by the classical orthonormal

Laguerre polynomials. Recurrence relations are obtained for the system of Sobolev orthonormal polynomials,

which can be used for studying various properties of these polynomials and calculate their values for any

x and n. Moreover, we consider the system of the Laguerre functions µα
n(x) =

√

ρ(x)lαn(x), which

generates a system of functions µα
r,n(x) orthonormal with respect to the inner product of the following form

〈µα
r,n, µα

r,k〉 =
∑r−1

ν=0(µ
α
r,n(x))(ν)|x=0(µ

α
r,k(x))(ν)|x=0 +

∫

∞

0 (µα
r,n(x))(r)(µα

r,k(x))(r) dx. For the

generated system of functions µα
r,n(x), recurrence relations for α = 0 are also obtained.
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polynomials on the unit ball via outward normal derivatives. J. Math. Anal. and Appl.,

2016, vol. 440, iss. 2, pp. 716–740. DOI: 10.1016/j.jmaa.2016.03.041.
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