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The weighted polynomial approximation for functions defined on (0,+∞) which can grow exponentially

at 0+ and/or +∞ has been considered only recently in the literature [3, 4, 5, 6], dealing in particular

with estimates for the best weighted approximation, polynomial inequalities and Gaussian rules. Also,

some properties of the orthonormal system related to the weight σ(x) = e−x
−α−xβ

, with α > 0, β > 1

and x ∈ (0,+∞), have been studied.

Here, in order to construct approximation processes such as Lagrange interpolation and Fourier sums,

we consider the orthonormal system {pm(w)}m associated to weight

w(x) = xγe−x
−α−xβ

x ∈ (0,+∞) ,

where α > 0, β > 1 and γ ≥ 0. We observe that the weight w can be seen as a combination of a Pollaczeck-

type weight e−x
−α

and a Laguerre-type weight xγe−x
β

. Nevertheless the properties of {pm(w)}m cannot

be deduced from previous results concerning these two weights.

We show that the weight w can be reduced to a weight belonging to the Levin–Lubinsky class F(C2+)

[2] and then we obtain estimates for the polynomials pm(w), their zeros and the associated Christoffel

function. Moreover, some applications to Gaussian rules and Lagrange interpolation will be discussed.

We remark that the weight w is nonclassical and the coefficients of the three terms recurrence relation

for {pm(w)}m are not explicitly known. So, for the computation of the zeros and the Christoffel number

we use a procedure given in [6] and the Mathematica package OrthogonalPolynomials [1].
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