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THE SZEGŐ–MARKOV–BERNSTEIN INEQUALITIES AND

BARYCENTRIC REPRESENTATIONS OF THE OSCULATORY

INTERPOLATING OPERATORS FOR CLASSICAL ITERATED WEIGHTS

PRZEMYSŁAW RUTKA AND RYSZARD SMARZEWSKI

Abstract. We study inequalities of Szegő-Markov-Bernstein types, barycentric representations
of the Lagrange, Fejér and Hermite interpolating operators, and the Gauss quadrature formulae
for all iterated weights wk (x) = Ak (x)w(x) of classical weight functions w(x) . In particular,
we establish the explicit formulae for the best constants, extremal polynomials and Christoffel
numbers, associated with the iterated weight functions of six basic classical weights of Hermite,
Laguerre, Jacobi, generalized Bessel, Jacobi on (0,+∞) and pseudo-Jacobi kind. It should be
noted that the results on Markov-Bernstein inequalites continue the investigations of the best
constants and extremal polynomials by Guessab and Milovanović [J. Math. Anal. Appl. 182
(1994), pp. 244-249] and Agarwal and Milovanović [Appl. Math. Comput. 128 (2002), pp. 151-
166], without any additional assumptions on classical weight functions. Moreover, the presented
generic formulae for the Christoffel numbers of the iterated Gauss quadrature rules, together with
the corresponding representations of the barycentric weights of Lagrange, Fejér and Hermite
type, complete the recent results of Wang et al. and the authors, published in [Math. Comp. 81
(2012) and 83 (2014), pp. 861-877 and 2893-2914, respectively] and [Math. Comp. 86 (2017),
pp. 2409-2427].
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ties, Christoffel numbers, barycentric weights, Markov-Bernstein-type inequalities.

RE F ER EN C ES
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[29] P. NEVAI, Géza Freud, orthogonal polynomials and Christoffel functions. A case study, J. Approx.
Theory, 48, (1986), 3–167.

[30] A. F. NIKIFOROV AND V. B. UVAROV, Special Functions of Mathematical Physics, Birkhäuser,
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THE SZEGŐ-MARKOV-BERNSTEIN INEQUALITIES 985

[38] G. VALENT AND W. VAN ASSCHE, The impact of Stieltjes’ work on continued fractions and orthog-
onal polynomials: additional material, J. Comput. Appl. Math., 65, (1995), 419–447.

[39] A. K. VARMA, A new characterization of Hermite polynomials, Acta Math. Hungar. 49 (1987), 169–
172.

[40] H. WANG, D. HUYBRECHS AND S. VANDEWALLE, Explicit barycentric weights for polynomial in-
terpolation in the roots or extrema of classical orthogonal polynomials, Math. Comp., 83, (2014),
2893–2914.

[41] H. WANG AND S. XIANG, On the convergence rates of Legendre approximation, Math. Comp., 81,
(2012), 861–877.

Journal of Mathematical Inequalities
www.ele-math.com
jmi@ele-math.com

Journal of Mathematical Inequalities
www.ele-math.com
jmi@ele-math.com


