ON THE CHARACTERISTIC POLYNOMIAL OF MATRICES WITH PRESCRIBED COLUMNS AND THE STABILIZATION AND OBSERVABILITY OF LINEAR SYSTEMS�

SUSANA FURTADO† AND FERNANDO C. SILVA‡

Abstract. Let A 2 F n^×n, B 2 F n^×t, where F is an arbitrary field. In this paper, the possible characteristic polynomials of [ A B ], when some of its columns are prescribed and the other columns vary, are described. The characteristic polynomial of [ A B ] is defined as the largest determinantal divisor (or the product of the invariant factors) of [ xIn � A � B ]. This result generalizes a previous theorem by H. Wimmer which studies the same problem when t = 0. As a consequence, it is extended to arbitrary fields a result, already proved for infinite fields, that describes all the possible characteristic polynomials of a square matrix when an arbitrary submatrix is fixed and the other entries vary. Finally, applications to the stabilization and observability of linear systems by state feedback are studied.

AMS subject classifications. 15A18, 93B60

Key words. Matrix completion, eigenvalue, linear system.

∗This work was partially supported by the Praxis Program (praxis/2/2.1/mat/73/94) and was done within the activities of the Centro de Álgebra da Universidade de Lisboa. Received by the editors on 26 October 1997. Final manuscript accepted on 7 August 1998. Handling editor: Daniel Hershkowitz.

†Faculdade de Economia, Universidade do Porto, Rua Dr. Roberto Frias, 4200 Porto, Portugal (sbf@fep.up.pt).

‡Departamento de Matemática, Faculdade de Ciências, Universidade de Lisboa, Rua Ernesto de Vasconcelos, 1700 Lisboa, Portugal (fcsilva@fc.ul.pt).