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A NOTE ON SOME CLASSES OF G–MATRICES

SARA M. MOTLAGHIAN, ALI ARMANDNEJAD ∗ AND FRANK J. HALL

Abstract. Let Mn be the set of all n×n real matrices. A nonsingular matrix A ∈ Mn is called a
G-matrix if there exist nonsingular diagonal matrices D1 and D2 such that A−T = D1AD2 . For
fixed nonsingular diagonal matrices D1 and D2 , let G(D1,D2) = {A ∈ Mn : A−T = D1AD2},
which is called a G-class. In this note, a characterization of G(D1,D2) is obtained and some
properties of these G-classes are exhibited, such as conditions for equality of two G-classes.
It is shown that G(D1,D2) has two or four connected components in Mn and that Gn =
⋃

D1,D2
G(D1,D2) , the set of all n×n G-matrices, has two connected components in Mn . Sign

patterns of the G-classes are also examined.

Mathematics subject classification (2020): Primary 15B10; Secondary 15A30.
Keywords and phrases: G-matrix, J -orthogonal matrix, connected component, sign pattern.

RE F ER EN C ES

[1] R. A. BRUALDI AND H. J. RYSER, Combinatorial Matrix Theory, Cambridge University Press, 1991.
[2] M. FIEDLER, Notes on Hilbert and Cauchy matrices, Linear Algebra Appl. 432 (2010) 351–356.
[3] M. FIEDLER, F. J. HALL, G-matrices, Linear Algebra Appl. 436 (2012) 731–741.
[4] M. FIEDLER, T. L. MARKHAM, More on G-matrices, Linear Algebra Appl. 438 (2013) 231–241.
[5] E. J. GRIMME, D. C. SORENSEN, P. VAN DOOREN, Model reduction of state space systems via an

implicitly restarted Lanczos method, Numer. Algorithms 12 (1996) 1–31.
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