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Abstract. This paper deals with new inequalities involving the quotients

(sinx)/(sinhx), (cosx)/(coshx), and (tanx)/(tanhx).

The proofs are based on l’Hôpital’s rule of monotonicity, series expansions using Bernoulli
numbers, and some analytical techniques. Some of the obtained inequalities have a resemblance
with Adamović-Mitrinović, Wilker and Cusa-Huygens type inequalities.
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Mitrinović inequality, Wilker’s inequality, Cusa-Huygen’s inequality.

RE F ER EN C ES

[1] G. D. ANDERSON, M. K. VAMANAMURTHY, AND M. VUORINEN, Conformal Invariants, Inequali-
ties and Quasiconformal Maps, John Wiley and Sons, New York, 1997.

[2] Y. J. BAGUL, Remark on the paper of Zheng Jie Sun and Ling Zhu, J. Math. Ineqal., vol. 13, no. 3, pp.
801–803, 2019, https://doi.org/10.7153/jmi-2019-13-55 .

[3] Y. J. BAGUL, On exponential bounds of hyperbolic cosine, Bull. Int. Math. Virtual Inst., vol. 8, no. 2,
pp. 365–367, 2018.

[4] Y. J. BAGUL, Inequalities involving circular, hyperbolic and exponential functions, J. Math. Inequal.,
vol. 11, no. 3, pp. 695–699, 2017, http://dx.doi.org/10.7153/jmi-2017-11-55 .

[5] Y. J. BAGUL AND C. CHESNEAU, Refined forms of Oppenheim and Cusa-Huygens type inequalities,
Acta Comment. Univ. Tartu. Math., vol. 24, no. 2, pp. 183–194, 2020,
https://doi.org/10.12697/ACUTM.2020.24.12 .
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[7] C.-P. CHEN AND J. SÁNDOR, Inequality chains for Wilker, Huygens and Lazarević type inequalities,
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[24] J. SÁNDOR AND R. OLÁH-GAL, On Cusa-Huygens type trigonometric and hyperbolic inequalities,
Acta. Univ. Sapientiae Mathematica, vol. 4, no. 2, pp. 145–153, 2012.

[25] J. B. WILKER, Elementary Problems: E3301–E3306, Amer. Math. Monthly, vol. 96, no. 1, pp. 54–55,
1989, https://doi.org/10.2307/2323260 .

[26] S.-H. WU AND H. M. SRIVASTAVA,A weighted and exponential generalization of Wilker’s inequality
and its applications, Integral Transforms Spec. Funct., vol. 18, no. 7-8, pp. 529–535, 2007,
https://doi.org/10.1080/10652460701284164 .

[27] Z.-H. YANG AND Y.-M. CHU, A note on Jordan, Adamović-Mitrinović and Cusa inequalities, Abstr.
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