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NEAREST SOUTHEAST SUBMATRIX THAT MAKES MULTIPLE

AN EIGENVALUE OF THE NORMAL NORTHWEST SUBMATRIX

JUAN-MIGUEL GRACIA AND FRANCISCO E. VELASCO

Abstract. Let A,B,C,D be four complex matrices, where D ∈ Cm×m and A ∈ Cn×n is a normal
matrix. Let z0 be an fixed eigenvalue of A . We find the distance (with respect to the 2-norm)
from D to the set of matrices X ∈ Cm×m such that z0 is a multiple eigenvalue of the matrix(

A B
C X

)
.

We also give an expression for one of the closest matrices.

Mathematics subject classification (2010): 15A18, 15A60, 15A09.
Keywords and phrases: Singular values, analytic matrix functions, asymptotic behavior, Malyshev,

Moore–Penrose inverse.

RE F ER EN C ES

[1] M. A. BEITIA, I. DE HOYOS, I. ZABALLA, The change of similarity invariants under row perturba-
tions, Linear Algebra Appl. 429 (2008), 1302–1333.

[2] D. S. BERNSTEIN, Matrix Mathematics, Princeton University Press, 2005.
[3] S. L. CAMPBELL AND C. D. MEYER, Generalized Inverses of Linear Transformations, Pitman, Lon-

don, 1979.
[4] G. CRAVO, Matrix completion problems, Linear Algebra Appl. 430 (2009), 2511–2540.
[5] K. DU, Y. WEI, Structured pseudospectra and structured sensitivity of eigenvalues, J. Comput. Appl.

Math. 197 (2006), 502–519.
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