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NEW PROPERTIES OF SEMIPOSITIVE
MATRICES AND POLYHEDRAL CONES

ARITRA NARAYAN HISABIA AND MANIDEEPA SAHA*

Abstract. A semipositive matrix is a real matrix such that there exists a positive vector which is
mapped to a positive vector under the matrix. In this paper, the properties of semipositive matri-
ces are revisited. We begin with providing sign pattern and characterization of 3 x 3 semiposi-
tive matrices. An emphasis has been given to reconsider algebraic properties and cone theoretic
properties of semipositive matrices. More specifically, semipositivity property of orthogonal,
rank one, diagonally dominant matrices, product of matrices and positive linear combination
of matrices, is studied. A semipositive matrix is associated with two important cones, namely,
semipositive cone Ky = {x > 0: Ax > 0} and the cone Sy = {x: Ax > 0} in the Euclidean
space. We prove that for an invertible orthogonal matrix A, the proper cone S4 is a self-dual
simplicial cone and vice versa. A one to one relation between orthogonal matrices and self-dual
simplicial cones in the Euclidean space is established. Lastly, the properties of polyhedral cones
via closed halfspaces are studied. We also prove that any proper polyhedral cone K can always
be represented by the cone Sy, for some full column rank matrix A.
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