SIGN-CONSISTENCY AND SOLVABILITY OF CONSTRAINED LINEAR SYSTEMS^�

GWANG-YEON LEE† AND BRYAN L. SHADER‡

Abstract. Sign-solvable linear systems were introduced in modelling economic and physical systems where only qualitative information is known. Often economic and physical constraints require the entries of a solution to be nonnegative. Yet, to date the assumption of nonnegativity has been omitted in the study of sign-solvable linear systems. In this paper, the notions of signconsistency and sign-solvability of a constrained linear system Ax = b, x ≥′ 0, are introduced. These notions give rise to new classes of sign patterns. The structure and the complexity of the recognition problem for each of these classes are studied. A qualitative analog of Farkas’ Lemma is proven, and it is used to establish necessary and sufficient conditions for the constrained linear system Ax = b, x ≥′ 0 to be sign-consistent. Also, necessary and sufficient conditions for the constrained linear system Ax = b, x ≥_′ 0 to be sign-solvable are determined, and these are used to establish a polynomialtime recognition algorithm. It is worth noting that the recognition problem for (unconstrained) sign-solvable linear systems is known to be NP-complete.

Key words. Linear systems, Qualitative Matrix Theory, Sign-solvable.

AMS subject classifications. 15A06, 90C08

∗Received by the editors on 3 November 1997. Final manuscript accepted on on 5 July 1998. Handling Editor: Daniel Hershkowitz.

†Department of Mathematics, Hanseo University, Seosan, 365-820, Korea (gylee@gaya.hanseo.ac.kr). This paper was written while Professor Lee was visiting the University of Wyoming and was supported by a 1996 Post-doctoral Fellowship from KOSEF.

‡Department of Mathematics, University of Wyoming, Laramie, Wyoming 82071 (bshader@uwyo.edu).