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NOVEL INEQUALITIES INVOLVING CONVEX

FUNCTIONS AND THEIR APPLICATIONS
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Abstract. This paper presents a comprehensive generalization of the recent work by Yang and
Zhang [J. Math. Inequal., 19 (2) (2025), 441–459]. We extend their piecewise interpolation
approach originally developed for specific power-type functions to a broader setting involving
general convex functions on the unit interval. By introducing new refinement and reverse in-
equalities, we establish sharper bounds for convex combinations and derive improved versions
of classical results such as Jensen’s inequality and Young-type inequalities. Our methods in-
corporate convex analysis, interpolation theory, and weak submajorization techniques, leading
to new applications in real and matrix analysis. In particular, we obtain refined inequalities for
various matrix means, unitarily invariant norms, and numerical radius bounds, offering enhanced
tools for use in operator theory, functional analysis, and quantum information theory.
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Kovačec’s type inequalities with applications, Filomat. 37 (22), (2023) 213–233.

[11] M. A. IGHACHANE, D. Q. HUY, D. T. T. VAN, AND M. BOUCHANGOUR, Further refinements
of real power form inequalities for convex functions via weak sub-majorization, Rend. Circ. Mat.
Palermo, II. Ser. 73, (2024) 1101–1138.

[12] Y. KAPIL, R. PAL, M. SINGH AND J. S. AUJLA, Some norm inequalities for operators, Adv. Oper.
Theory. 5, (2020) 627–639.

c© � � , Zagreb
Paper JMI-19-87

http://dx.doi.org/10.7153/jmi-2025-19-87


1376 Y. REN

[13] M. KHOSRAVI, Some matrix inequalities for weighted power mean, Ann. Funct. Anal. 7, (2016) 348–
357.

[14] F. KITTANEH AND Y. MANASRAH, Improved Young and Heinz inequalities for matrices, J. Math.
Anal. Appl. 361, (2010) 262–269.

[15] F. KITTANEH AND Y. MANASRAH, Reversed Young and Heinz inequalities for matrices, Linear Mul-
tilinear Algebra. 59, (2011) 1031–1037.

[16] W. LIAO AND J. WU, Matrix inequalities for the difference between arithmetic mean and harmonic
mean, Ann. Func. Anal. 6, (2015) 191–202.

[17] A. W. MARSHALL, I. OLKIN, B. C. ARNOLD, Inequalities: Theory of majorization and its applica-
tions, second edition, Springer Series in Statistics, Springer, New York (2011).
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