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Let II=(L,v,A,0,1) be a bounded chain, I,J£¢ be finite sets
and a: IxJ —p 1L be a map. Aa(.aij)e LIxJ is a matrix over 1L if
a;j=a(i,3), Vi€I, VjeJ. The product C=A.B=(c, )€ 117 is definead
with cij'vkeK (aik/\ bk')’ Vie1,VjeJ.

In what follows {1% stand for the singleton set, Il=meN,
[Jl=n€N. The matrices A, X and B denote coefficients, unknowns
and constants respectively. We shall write A.X=B, A.X3 B, A.X> B,
AX§B, A.XXP for (1),(2),(3),(4),(5) respectively:

ngJ (aij’\xj)gbi’ ie1 (1)

Y
VieJ (aijl\ Xj)%bi,iEI (2) jGJ(aijA xj)> hi’ ieI (3)
Vie g (aj4A xy) §D;,1€I (4) Vieg (83 A x5) ¢ by, 1€ (5)

where A:(aij)éLIXJ, X=(x )’EI:Jx i , Bx(bi)eLIxh}. If the statement
is valid for any of (1) + (5) we write A, X1LB or (l).

X°=(xg.)€LJx L BV point solution of (1) if A.X°1 B holds;
P° is the set of all point solutions of (L ). If P° # ¢, then (L)
is consistent, otherwise it is inconsistent. _X_oePo is a lower point
solution of A.XLB if for any X°€ P° the relation X°¢ X° implies
X°=§°. The upper point solution is defined dually. Ij &L is called
feasible, if the choise of any x.eX, does not result in a contradic-
tion in (L ). An n-tuple (11,...,1 3 of feasible intervals is an
interval solution of (1) if any X°=(x%) with x% e X, belongs %o P°.

We assign to A.XLB a new system A®.X_LB, where Ax=(a: ) is
computed from A with respect to B: a’i‘j=G if aij’ b.i; a§j=E if

by; a’;fs if a; 4 by,

LEMMA. The systems A.X1B and A*.XLB are equivalent.

Let the system A.X 1B be given and the jth column in A¥* be
fixed; k stand for the greatest number of the row with G-type coeffi-
cient and r - for the smallest number of the row with E-type coeffi-
cient in the jt‘h column of A%,

THEOREM 1. Let the system A.X = B pe given,

i) If the jth column of A® contains G-type coefficient atj, then:

aij=
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a) Xj-[o,b];} is a feasible interval for the j°P component;

b) xjchk implies aij"xj'bi for i=k, for each i4k with aj4> b, =b,
and for each i> k with aij,'bi;

ii) if the jth column of A® does not contain any G-type coefficient,
but it contains E-type coefficient a:jabr, ‘then:

a) X =L is a feasible interval for the j-th component;

8) xyefp,, 1] implies a;ya x;=b; for each i3 T with a,y=b,;

iif) if the J°° columm of A™ does not contain neither @, nor E-type
coeﬁiicient, then stL is feasible and aijl\ xj< bi holds for any xj.

THEOREM 2. Let the system A, X% B be given.
i) If the ;j*‘h column of A® contains G-type coefficient a:j, then:
a) ij [bk,f] is a feasible interval for the jth component;
b) xje[bk,ﬂ = a;jax3by for i=k, for each itk with a,y> b =by;
c) for iy k:‘;f “1;"“1' then xje[h:»r.ﬂ means a; A xj-bi;
ii) if the j column of A® does mot contain any G-type coefficient,
but it contains E-type coefficient a'.:: j‘br’ then: |
a) sz [hr,ﬂ is a feasible interval for the jth‘ component;
b) xje[bn;’ 1] implies a;yA Xy=b; for each i3 r with a;4=b; and
there does not exist x,e¢ L such that aij’“ xj > bxi; ‘
iii) if the jth column of A® contains only S-type coefficients, then
aun xj <b-i for each x_ € L.

THEOREM 3. Let the system A.X&B be given.
i) If the jth column of A® contains G-type coefficient a:j, then
for any xje[o,hg and: for i=k the inequality aij“ xjg bi holds;
for i< k and aij’ bsi the inequality ta.i'_j ijébi holds; for any E-
type cceffici‘ent a:jfsbi, the inequality aijhxjg b, holds for any iel;
ii) if the jm column in A® does not contain any G-type coefficient,
but it contains E-type coefficient, then XjaL is a feasible inter-
val and x eLtgeans ai;)“ xj éb:i for each i=1,...,m.
iii) if the j*® column in A®™ contains only S-type coefficients, then
ajyh xj< bi for each i=1,...,m and any xjexst.

For A.X>B and A.X 4B a slight modification of these results is
valid.

COROLLARY: The following problems are algorithmically decidable
for (1 ): is the system consistent or not; if it is consistent - com-
puting the greatest point solution, the lower point solutions, the
maximal interval solutions; marking the numbers of the contradictory
equations, if the system is inconsistent.



