
Mathematical
Inequalities

& Applications

Volume 28, Number 2 (2025), 371–380 doi:10.7153/mia-2025-28-25

BOUNDS AND MONOTONICITY OF THE NIELSEN BETA FUNCTION

K. JYOTHI, B. RAVI ∗ AND A. VENKATA LAKSHMI

Abstract. In this paper, we establish bounds and prove the complete monotonicity of functions
involving the Nielsen beta function. We derive a novel integral representation for the Dirichlet
eta function. As an application, we construct several bounded Bernstein functions associated
with the Nielsen beta function.
Mathematics subject classification (2020): 33B15, 33Bxx, 26D07, 26A48.
Keywords and phrases: Bounds, monotonicity, inequalities, Nielsen beta function, Dirichlet eta func-

tion, Bernstein function.

RE F ER EN C ES

[1] M. ABRAMOWITZ, I. A. STEGUN (Eds.), Handbook of Mathematical Functions with Formulas,
Graphs, and Mathematical Tables, 10th printing, with corrections, Appl. Math. Ser., vol. 55, National
Bureau of Standards, Washington, 1964.

[2] C. BERG, S. KOUMANDOS, AND H. L. PEDERSEN, Nielsen’s beta function and some infinitely divis-
ible distributions, Mathematische Nachrichten, 294 (2021), pp. 426–449,
https://doi.org/10.1002/mana.201900217 .

[3] K. N. BOYADZHIEV, L. A. MEDINA, AND V. H. MOLL, The integrals in Gradshteyn and Ryzhik.
Part 11: The incomplete beta function, Scientia, Series A: Mathematical Sciences, vol. 18, pp. 61–75,
2009.

[4] P. CERONE, Bounds for zeta and related funtions, Journal of Inequalities in Pure and Applied Mathe-
matics, vol. 6, issue 5, article 134, 2005.

[5] STAMATIS KOUMANDOS, On completely monotonic and related functions, in Mathematics without
boundaries, Springer, New York, 2014, pp. 285–321.

[6] M. MAHMOUD AND H. ALMUASHI,An Approximation Formula for Nielsens Beta Function Involving
the Trigamma Function, Mathematics, vol. 10, no. 24, 2022, Art. no. 4729.
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