(V;) if r(a,b) € A then ExtendLabel(b, Trans(Label(a),r));
(V) if z is reachable from Ay and Nezt(x,3R.C') =y then
Nezt(z,3R.C) =
Find(Label(y) U Satr(Trans(Label(z), R)));
(V) if z is reachable from Ay and (x, R,y) € Edges then
ExtendLabel(x, Trans( Label(y), R));
(3) if x is reachable from Ay, IR.C' € Label(z), R € R and
Next(z,3R.C) is not defined then Nezt(z,IR.C) =
Find(Satr({C} U Trans(Label(z), R)) U T");
(C) if x is reachable from Ay, (C'C D) € Label(x) and
CheckPremise(z, (') then ExtendLabel(x,{D});

Table 1: Expansion rules for Horn-Reg! graphs.

Function Find(X)

1 if there exists z € A\ Ag with Label(z) = X then
2 ‘ return z

3 else
4 add a new element z to A with Label(z) := X;
5 return z

Procedure ExtendLabel(z, X)

1 if X C Label(z) then return;

2 if z € Ay then Label(z) := Label(z) U Satr(X)

3 else

4 2. := Find(Label(z) U Satr(X));

5 foreach y, R, C such that Nezt(y,3R.C) = z do
6 | Neat(y,3R.C) := 2,

Function CheckPremise(z, C)

1 if C = T then return true

2 elselet C=C1M...MCy;

3 foreach 1 <i <k do

4 if C; = A and A ¢ Label(x) then return false
5 else if C; =V3R.A and (3R.T ¢ Label(x) or
Next(x,3R.T) is not defined or

A ¢ Label(Next(x,3R.T))) then

6 return false

7 else if C; = 3R.A and (Ag)A ¢ Label(x) then
L return false

9 return true

Algorithm 1: checking satisfiability in Horn-Reg’

Input: a clausal Horn-Reg! knowledge base (R, T, .A)
and the RIA-automaton-specification A of R.
Output: true if (R, T,.A) is satisfiable,
or false otherwise.

1 let Ag be the set of all individuals occurring in A;

2 if Ag =0 then Ay := {7};

3 A:= /Ay, T :=Satr(T), empty the mapping Nezt;

4 foreach a € Aq do

5 | Label(a) := Satr({A | A(a) € A})UT

6 while some rule in Table 1 can make changes do

7 choose such a rule and execute it;
// any strategy can be used

8 if there exists x € A such that L € Label(z) then
L return false

10 return true




