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A GENERALIZED REFINEMENT OF YOUNG’S INEQUALITY

YONGHUI REN

Abstract. In this paper, we mainly give a generalized refinement of Young’s inequality due to
Yang and Wang [J. Math. Inequal., 17 (2023), 205–217]. More precisely, we show that

(a∇vb)m −K(h,2)mv(a�vb)m

(a∇τ b)m −K(h,2)mτ (a�τb)m � v(1− v)
τ(1− τ)

,

where 0 < v � τ < 1
2 , m ∈ N

+ , a > b > 0 , K(h,2) = (h+1)2
4h and h = b

a . As applications, we
obtain some inequalities for operator, Hilbert-Schmidt norm and trace class norm.

Mathematics subject classification (2020): 15A45, 47A63, 47A30, 15A60.
Keywords and phrases: AM-GM, trace, operators, inequality.

RE F ER EN C ES

[1] S. FURUICHI, Refined Young inequalities with Specht’s ratio, J. Egyptian Math. Soc., 20 (2012), 46–
49.

[2] O. HIRZALLAH, F. KITTANEH, Matrix Young inequalities for the Hilbert-Schmidt norm, Linear Al-
gebra Appl., 308 (2000), 77–84.

[3] W. LIAO, J. WU, J. ZHAO, New versions of reverse Young and Heinz mean inequalities with the
Kantorovich constant, Taiwanese J. Math., 19 (2015), 467–479.

[4] J. PEČARIĆ, T. FURUTA, J. HOT, Y. SEO, Mond-Pečarić Method in Operator Inequalities, Element,
Zagreb (2005).

[5] C. YANG, Z. WANG, Some new improvements of Young’s inequalities, J. Math. Inequal., 17 (2023),
205–217.

[6] H. ZUO, G. SHI, M. FUJII, Refined Young inequality with Kantorovich constant, J. Math. Inequal., 5
(2011), 551–556.

Journal of Mathematical Inequalities
www.ele-math.com
jmi@ele-math.com

c© � � , Zagreb
Paper JMI-17-96

http://dx.doi.org/10.7153/jmi-2023-17-96

