MATRIX INEQUALITIES BY MEANS OF EMBEDDING^∗

TIAN-GANG LEI^† , CHING-WAH WOO^‡ , AND FUZHEN ZHANG^§

Abstract. In this expository study some basic matrix inequalities obtained by embedding bilinear forms ⟨Ax, x⟩ and ⟨Ax, y⟩ into 2 × 2 matrices are investigated. Many classical inequalities are reproved or refined by the proposed unified approach. Some inequalities involving the matrix absolute value |A| are given. A new proof of Ky Fan’s singular value majorization theorem is presented.

Key words. Eigenvalue, Majorization, Matrix absolute value, Matrix inequality, Matrix norm, Normal matrix, Positive semidefinite matrix, Singular value, Spread, Wielandt inequality.

AMS subject classifications. 15A42, 15A63, 47B15.

∗ Received by the editors on 27 October 2003. Accepted for publication on 1 April 2004. Handling Editor: Miroslav Fiedler.

†Department of Mathematical and Physical Sciences, National Natural Science Foundation of China, Beijing 100085, China (leitg@mail.nsfc.gov.cn).

‡Department of Mathematics, City University of Hong Kong, Hong Kong, China (mawoo@cityu.edu.hk).

§Division of Math, Science, and Technology, Nova Southeastern University, Fort Lauderdale, Florida 33314, USA (zhang@nova.edu) and Shenyang Normal University, Shenyang, China.