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MATHEMATICAL INEQUALITIES FOR SYMMETRIC MEANS
AND THEIR FRACTIONAL CALCULUS GENERALIZATIONS

SALMA ALJAWI, KAIS FEKI* AND SHIGERU FURUICHI

Abstract. There has been much research on magnitude relations for some symmetric homo-
geneous means and their weighted versions, particularly improvements to Young’s inequality
and its inverse inequalities. In this paper, we present a new lower bound for the Specht ratio,
a problem arising from the difference-type inverse inequality for Young’s inequality. In ad-
dition, a new inequality can be obtained by integrating the weight parameters in inequalities
related to weighted means, and we present a new upper bound for the logarithmic mean using
this method. Finally, we present operator inequalities for the obtained results and explore the
possibility of defining an identric mean and a logarithmic mean within the framework of the
Riemann-Liouville fractional integral.
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