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ABSTRACT

Between any two rows (columns) of an m -by-n totally nonnegative matrix
polynomial, it is not difficult to show that a new polynomial row (column) may be
inserted to form a larger, totally nonnegative matrix polynomial. The analogous
question, in which ‘totally nonnegative’ is replaced by ‘totally positive’ arises in
completion problems and the extension of collocation matrices, and its answer is far
less clear. Here the totally positive question is answered affirmatively, and by similar
techniques affirmative answers may also be given for several other classes of matrix
functions.

1. Introduction

An m -by-n matrix A is called totally positive (nonnegative) if every minor of A is

positive (nonnegative). See [1; 5; 6; 7; 10] for background and ample motivation.

Such matrices have arisen in a surprising variety of ways throughout the twentieth

century and have received increasing attention of late. The following applications

from interpolation and computer-aided geometric design are discussed more

thoroughly in [7].
(1) Let y�/(y0, y1,. . ., yn )T be a system of functions defined on an interval. The

collocation matrix of y at t0B/t1B/. . .B/tm is the matrix M�/(yj (ti)), i�/0,. . .,
m ; j�/0,. . ., n . We say y is totally positive if all its collocation matrices are

totally positive. Collocation matrices are important in interpolation pro-

blems.

(2) In a finite dimensional space that has a totally positive basis, there exist

special bases called B-bases. Every totally positive basis y�/(y1, y2,. . ., yn)

can be obtained from a B -basis b�/(b1, b1,. . ., bn ) via the totally positive
change of basis matrix A , i.e. y�/bA . The Bernstein basis of polynomials of

*Corresponding author; e-mail: Ronald-Smith@utc.edu

Mathematical Proceedings of the Royal Irish Academy, 104A (2), 143�/153 (2004)��c Royal Irish Academy


