
Mathematical
Inequalities

& Applications

Volume 21, Number 2 (2018), 521–537 doi:10.7153/mia-2018-21-38

LANDEN INEQUALITIES FOR A CLASS OF
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Abstract. In this paper, we study a class of Gaussian hypergeometric function 2F1(a,b;(a+b+
1)/2;x)(a,b > 0) , and find the maximal regions of ab plane in the first quadrant where the well-
known Landen identities for the complete elliptic integrals of the first kind turn on respective
inequalities valid for each x ∈ (0,1) . Besides, the generalized Grötzsch ring function with two
parameters μa,b(r) is introduced, and the analogs of duplication formula satisfied by Grötzsch
ring function μ(r) for μa,b(r) , in the form of inequalities, will be derived.
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Univ. Jyväskylä 83 (2001), 5–26.

[10] G. D. ANDERSON, M. K. VAMANAMURTHY AND M. VUORINEN, Topics in special functions II,
Conform. Geom. Dyn. 11 (2007), 250–270.

[11] R. W. BARNARD, K. PEARCE AND K. C. RICHARDS, An inequality involving the generalized hyper-
geometric function and the arc length of an ellipse, SIAM J. Math. Anal. 31, 3 (2000), 693–699.

[12] B. A. BHAYO AND M. VUORINEN, On generalized complete elliptic integrals and modular functions,
Proc. Edinb. Math. Soc. (2) 55, 3 (2012), 591–611.

[13] J. M. BORWEIN AND P. B. BORWEIN, Pi and AGM, John Wiley & Sons, New York, 1987.
[14] Y.-M. CHU, M. ADIL KLAN, S. S. DRAGOMIR, Inequalities for α -fractional differentiable func-

tions, J. Inequal. Appl. 2017 (2017), Article 93, 12 pages.
[15] Y.-M. CHU, S.-L. QIU AND M.-K. WANG, Sharp inequalities involving the power mean and com-

plete elliptic integral of the first kind, Rocky Mountain J. Math. 43, 3 (2013), 1489–1496.

c© � � , Zagreb
Paper MIA-21-38

http://dx.doi.org/10.7153/mia-2018-21-38


522 M.-K. WANG AND Y.-M. CHU

[16] Y.-M. CHU, Y.-F. QIU AND M.-K. WANG, Hölder mean inequalities for the complete elliptic inte-
grals, Integral Transforms Spec. Funct. 23, 7 (2012), 521–527.

[17] Y.-M. CHU AND M.-K. WANG, Optimal Lehmer mean bounds for the Toader mean, Results Math.
61, 3–4 (2012), 223–229.

[18] Y.-M. CHU AND M.-K. WANG, Inequalities between arithmetic-geometric, Gini, and Toader means,
Abstr. Appl. Anal. 2012 (2012), Article ID 830585, 11 pages.

[19] Y.-M. CHU, M.-K. WANG, Y.-P. JIANG AND S.-L. QIU, Concavity of the complete elliptic integrals
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