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SOME REFINEMENTS OF YOUNG TYPE INEQUALITIES

CHANGSEN YANG AND GEGE ZHANG

Abstract. In this paper, we give some new improvements and reverse improvements of Young
type inequalities. The conclusion proved by Yang and Wang [J. Math. Inequal., 17 (2023), 205–

217] involved the monotonicity of K(x,2) (xv)−(1−+x)
 , where K(x,2) = (x+1)2

4x , x > 0 and
1
2 �  � 1 . This article demonstrates the monotonicity of M

 (x)(xv)−(1−+x)
 , where M (x) =

1+(1−) (x−1)2
x , x � 1 and 1

2 �  � 3
4 . And this implies a main conclusion as follows:

M
 (h)a�b−ab

M
 (h)a�b−ab

� 


,

where 1
2 �  <  � 3

4 , b � a > 0 , M (h) = 1+(1−) (h−1)2
h and h = b

a .
Furthermore, we can get some related results about operator, Hilbert-Schmidt norm, trace

norm by these scalars results.
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