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How many real eigenvalues do Bohemian Matrices have?
E. Y. S. Chan1, R. M. Corless1, L. Gonzalez-Vega2, J. Sendra3, J. R. Sendra4

Bohemian matrices are families of matrices whose entries come from a fixed discrete set
of small integers. The term is a contraction of BOunded HEight Matrix of Integers and was
coined by R. Corless and S. Thornton. Extensive computations of eigenvalues and character-
istic polynomials of Bohemian matrices have led to interesting observations and conjectures
(see http://www.bohemianmatrices.com and [1]). We will analyse two different prob-
lems regarding the number of different real eigenvalues for Bohemian matrices when their
size is fixed. The first one asks for the most frequent number of different real eigenvalues for
an Upper Hessenberg and Toeplitz matrix of size n with 1 in the first subdiagonal and when
the other entries come from the set {−1, 0, 1} (for n fixed, there are such 3n matrices). We
will show how an extensive computation provides one (unproven yet) conjecture for the pre-
viously introduced question. The second one is related with the Bohemian Correlation Ma-
trices. A symmetric matrix is a correlation matrix if it has ones on the diagonal and its eigen-
values are nonnegative. We will show that the number of Bohemian Correlation Matrices
over 0 and 1 are linked with Bell numbers (OEIS A000110 - http://oeis.org/A000110)
and will introduce a new characterisation of correlation matrices in order to analyse what
happens with these numbers when the entries come from the set {−1, 0, 1} and to solve some
correlation matrix completion problems arising in risk management and insurance (see [2]).

Keywords: Bohemian matrices, Real eigenvalues, Correlation matrices
Last three authors are partially supported by the Spanish Ministerio de Ciencia, Innovación y Universidades and by
the European Regional Development Fund (ERDF) under the project MTM2017-88796-P.

References
[1] E. Y. S. CHAN; R. M. CORLESS; L. GONZALEZ-VEGA; J. R. SENDRA; J. SENDRA;

S. E. THORNTON, Bohemian Upper Hessenberg Toeplitz Matrices. ArXiv preprint
arXiv:1809.10664 (2018).

[2] D. I. GEORGESCU; N. J. HIGHAM, G. W. PETERS, Explicit solutions to correlation
matrix completion problems, with an application to risk management and insurance.
Royal Society Open Science 5 (3), art. no. 172348 (2018).

1Western University, London, Canada
rob.corless@gmail.com

2Universidad de Cantabria, Santander, Spain
laureano.gonzalez@unican.es

3Universidad de Alcalá, Madrid, Spain
rafael.sendra@uah.es

4Universidad de Politécnica de Madrid, Madrid, Spain
juana.sendra@upm.es

http://www.bohemianmatrices.com
http://oeis.org/A000110

