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1. Introduction

Uncertainty in data measurement and observation is a common phenomenon in real
problem modeling. Considering their interval envelopes is one way to tackle these uncer-
tainties. Systems of interval linear equations and interval linear inequalities frequently
arise in situations where the data cannot be measured exactly but are known to be in a
certain range. Methods for checking weak and strong solvability and feasibility of interval
linear equations and inequalities have been developed e.g. in [1-9].

* Corresponding author.

http://dx.doi.org/10.1016/j.1aa.2014.08.027
0024-3795/© 2014 Elsevier Inc. All rights reserved.


http://dx.doi.org/10.1016/j.laa.2014.08.027
http://www.ScienceDirect.com/
http://www.elsevier.com/locate/laa
http://dx.doi.org/10.1016/j.laa.2014.08.027
http://crossmark.crossref.org/dialog/?doi=10.1016/j.laa.2014.08.027&domain=pdf

H. Li et al. / Linear Algebra and its Applications 463 (2014) 78-94 79

In this paper, we will introduce some new concepts of solvability and feasibility of
interval linear systems in a unified framework. Weak and strong solvability and feasibility
are special cases of this framework. Necessary and sufficient conditions for checking the
new types of solvability and feasibility are also developed.

Throughout the paper, we follow the notations given in [6,7]. An interval matrix is
defined as

A=[AA] = {AcR™" A< A< A},

where A, A € R™*" and A < A. Similarly, we define an interval vector as one column
interval matrix

b= [b,b] = {b€R™;b < b < b},

where b,b € R™, and b < b. The set of all m-by-n interval matrices will be denoted by
IR™*™ and the set of all m-dimensional interval vectors by IR™.
Denote by A. and A the center and radius matrices given by

1 _
Ac=5(A+4),  Aa=

respectively. Then A = [A. — Aa, Ac + Aa]. Similarly, the center and radius vectors are
defined as

be = ~(b+5),  ba= %(5—@)

respectively. Then b = [b. — ba, b. + ba].
Let Y, be the set of all {—1,1} m-dimensional vectors, i.e.

Yo ={y eR™ | |yl = e},
where e = (1,---,1)7 is the m-dimensional vector of all 1’s. For a given y € Y,,, let
T, = diag(y1, - - -, Ym)

denote the corresponding diagonal matrix. For each x € R", we define its sign vector

sign x by
it I T, x; <0,
where ¢ = 1,--+,n. Then we have |z| = T,x, where z = signx € Yj,.

For a given interval matrix A = [A, — Aa, A. + Aa] € IR™*", and for each vector
y € Y,, and each vector z € Y,,, we introduce the matrices

Ay, = A, — T,AAT..
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