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NOTES ON MAJORIZATIONS FOR SINGULAR VALUES

JIANGUO ZHAO

Abstract. In this note, we mainly investigate the majorizations on the products and sums of ma-
trices. Firstly, we present the following result: Let A;, B; and X; € M,(¢) (i=1,2,---,m)
with X; (i =1,2,---,m) are invertible matrices, and let & be a nonnegative increasing con-
tinuous function on [0,+e0) with #(0) = 0. If f, g are nonnegative continuous functions on
[0,4e0) with f(r)g(r) =t for r € [0,4-c0), then

lXOS() éAiXi\Xirlh(\Xi\)Bi)r)

or

“wae {((Saranm) )« o((Sne iz )},

where o = (o, 00, ,0,), p, q, r and 0 (i=1,2,---,n) are positive real numbers with
L4+ L — 1. Then, some other weak majorizations are given. These obtained inequalities directly
generalize the results obtained by Huang [H. Huang, On majorizations and singular values, Lin-
ear Multilinear Algebra, (2020), https://doi.org/10.1080/03081087.2020.1836117].

Mathematics subject classification (2020): 47A30, 47A63.
Keywords and phrases: Majorizations, singular values, eigenvalues.

REFERENCES

[11 T. ANDO, Matrix Young inequalities, Oper Theory Adv Appl., 75, (1995) 33-38.

[2] R. BAPAT, Majorization and singular values, Linear Multilinear Algebra, 21, (1987) 211-214.

[3] R. BAPAT AND V. SUNDER, On majorization and schur product, Linear Algebra Appl., 72, (1985)
107-117.

[4] R. BHATIA, Positive definite matrices, Princeton University Press, 2007.

[5] R. BHATIA, Matrix analysis, New York: Springer-Verlag, 1997.

[6] R. A. HORN AND R. JOHNSON, Topics in Matrix Analysis, Cambridge University, 1991.

[71 H. HUANG, On majorizations and singular values, Linear Multilinear Algebra, 2020,
https://doi.org/10.1080/03081087.2020.1836117.

[8] F. KITTANEH, Notes on some inequalities for Hilbert space operators, Publ. Res. Inst. Math. Sci., 24,
(1988) 283-293.

[9] F.KITTANEH AND M. LIN, Trace inequalities for positive semidefinite block matrices, Linear Algebra
Appl., 524, (2017) 153-158.

[10] X.ZHAN, Matrix Theory, Higher Education Press, 2008, (in Chinese).

m Operators and Matrices
N >

Paper OaM-16-65 www.ele-math.com
B —— oam@ele-math.com


http://dx.doi.org/10.7153/oam-2022-16-65
https://doi.org/10.1080/03081087.2020.1836117
https://doi.org/10.1080/03081087.2020.1836117

