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A vector xERn is -called an inner solution of a system of linear
interval equations Alx = pT (AI‘=-[_A_;IT.J ::'[AC-.,A Bt Al of size mxn,
bl = (b,B] = [bc-—'_d",bg d‘])if ‘Axeb; for each A € AT (for a motiv-
ation, see tlJ) . .Denote by Xi the set of:all inner solutiqns. We have

this characterization:

Theorem. xéxi if and only if x = x; - X, where x,,x, is a solu-

tion_'_ to the system of linear inegualities

.Xxl b‘éx2 s B
-Ax, + sz £ b , (s)

Xl ; Or x2; 0.
Proof. Due to Oettli-Prager theorem,‘{Ax; AEAT} =fAcx - Alxl,
X + A‘X‘J . "Only if":+Le‘t ):exi, thi‘n }2 § ACX.'- Alxl and Acf + Alxls
by substituting x =x - x , |xl=x + x , we see that xx11 = x ,
= x  satisfy (S8). "If": Let ;(l,x_z solve (s); define d€ R~ by dj =

: ' . : B o et R S + 2 _
min {xlj,xzj} Y3j, then ‘dc ; 0 ind fo;‘ X = Xy X, ze h:;‘\:fe‘ X = X d,
= x, = d, hence A x + Alx] = BAx, - Ax, - 244 £ b, similarly
Ax - 4l%xl > b. Thus [Ax - 4 Ix],Ax + “alx|)er’, implying x&X;.H

0N

As. consequences, we obtain: (i) X; is a convex polytope, (ii) each
x€X, satisfies Alx|£ d (by adding ;he: first two ‘inequalities in (S)),
(1ii) %, is bounded if for each j“t.'he‘r'e is a k with 4, > 0 (since
then from (ii) follows |xj|‘_<,J'k/ Ay;)r (iv) X g @ if and only if (s)
has a solution, which can be tested by phase I of the simplex algorithm,
; (v) for Ej = min{xj; xeXL}we have gj = min{(xl '_ xé)j; xl,x2 sqlve (S)}‘
’ which is a linear programming p_ro)}g}.er’n (.s‘imlilarly for ;Ej = max.. ) ’

(vi) nonnegative inner solutions are described by Ax £ b, -Ax £ -b,
x 2 0, (vii) alsc;-,“ X; = {x; [Aci - bc[_é_ -4]x} + d-} (ngerye the
similarity with the Oettli-Prager result) . o
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