Root location of polynomials with totally
nonnegative Hurwitz matrix
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For a given real polynomial
p(2) = apz" +ar12" "t + - 4 ap, ag > 0,

the n xn matrix H,(p) = (az;—;) is called finite Hurwitz matrix, and the matrix
Hoo(p) = (a25—:)ijez is the infinite Hurwitz matrix.

It is known [1, 2] that stability of the polynomial p(z) (roots in the open left
half-plane) implies the total nonnegativity of the matrices H,(p) and Hoo(p).
However, the totally nonnegativity of the finite Hurwitz matrix H,,(p) does not
imply stability of p(z).

In this talk, we show that the total nonnegativity of the matrix Hoo(p)
is equivalent to stability of the polynomial p(z) (roots in the open left half-
plane) and completely describe root location of the polynomial p(z) whose finite
Hurwitz matrix H,(p) is totally nonnegative.

This is a joint work with Mohammad Adm and Jiirgen Garloff.
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