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EQUIVALENCE ON HIROSHIMA'’S TYPE INEQUALITIES
FOR POSITIVE SEMIDEFINITE BLOCK MATRICES

YUN ZHANG™, HAIBO ZHANG AND SHUO SHI

Abstract. In this paper, we prove that some Hiroshima’s type inequalities for positive semidef-
inite block matrices are equivalent. These interesting results are due to Hiroshima [Phys. Rev.
Lett. 91, (2003), 057902], Lin and Wolkowicz [Linear Multilinear Algebra 60, 11-12 (2012),
1365-1368], Turkmen, Paksoy and Zhang [Linear Algebra Appl. 437, 6 (2012), 1305-1316],
Zhang and Xu [J. Math. Inequal. 14, 4 (2020), 1383-1388], respectively.

Mathematics subject classification (2020): 15A42, 06A06, 15B48.
Keywords and phrases: Positive semidefinite block matrices, eigenvalue inequality, majorization.

REFERENCES

R. BHATIA, Matrix Analysis, Springer-Verlag, New York, 1997.

K. FAN, On a theorem of Weyl concerning eigenvalues of linear transformations. I., Proc. Nat. Acad.
Sci. U.S.A. 35, (1949), 652-655.

O. G UHNE, G. T OTH, Entanglement detection, Phys. Rep. 474, 1-6 (2009), 1-75.

T. HIROSHIMA, Majorization criterion for distillability of a bipartite quantum state, Phys. Rev. Lett.
91, (2003), 057902.

R. A. HORN, C. R. JOHNSON, Topics in Matrix Analysis, Cambridge University Press, Cambridge,
1985.

R. HORODECKI, P. HORODECKI, M. HORODECKI, K. HORODECKI, Quantum entanglement, Rev.
Modern Phys. 81, 2 (2009), 865-942.

M. LIN, H. WOLKOWICZ, An eigenvalue majorization inequality for positive semidefinite block ma-
trices, Linear Multilinear Algebra 60, 11-12 (2012), 1365-1368.

A. W.MARSHALL, I. OLKIN, B. C. ARNOLD, Inequalities: Theory of Majorization and Its Applica-
tions, 2th, Springer, New York, 2011.

R. TURKMEN, V. E. PAKSOY, F. ZHANG, Some inequalities of majorization type, Linear Algebra
Appl. 437, 6 (2012), 1305-1316.

F. ZHANG, A note on “An eigenvalue inequality for positive semidefinite k x k block matrices”, J.
Math. Inequal. 16, 1 (2022), 347-354.

F. ZHANG, J. XU, An eigenvalue inequality for positive semidefinite k X k block matrices, J. Math.
Inequal. 14, 4 (2020), 1383-1388.

X. ZHAN, Matrix Theory, American Mathematical Society, Vol. 147, Providence, 2013.

Y. ZHANG, Eigenvalue majorization inequalities for positive semidefinite block matrices and their
blocks, Linear Algebra Appl. 446, (2014), 216-223.

©® Lkmv 7 b Journal of Mathematical Inequalities
< , Zagrel o '
Paper IMI-17-23 www.ele-math.com

jmi@ele-math.com


http://dx.doi.org/10.7153/jmi-2023-17-23

