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1 repeat changed: =false;

2 for i: =1to n do

3 for j: =1to n do

4 if (4, /)eE and i+ then

5 for each z€L; do

6 if thereisnoyeL;s.t. Rij(x, ) then
7 begin

8 delete x from Li;

9 changed: =true

10 end

11 until not changed.
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1 Q: ={jl1gj<n};
2 while Q+¢ do

begin
select and delete any node j from Q;
for i: =1 to n do
if (¢,7)€E and ¢+#j then
begin

Li: =¢;
for each yeL; do L;: =LjU {z|Rijlz, )}
if Li#LinL; then

begin
Li: =LinLi;
Q: =Qu i}
end
end

end.
3 Tz X4uB
Fig. 3 Algorithm B.
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1 for each edge ¢<E do
2 mutual-prop (e); (%k M§, M7 and Q are set %)
3 while Q#¢ do
4  begin
5 select and delete any edge (%,v) from Q;
6 if prop (4,v) then
7 Q: =QU {{v,w)EE|w+u)
8 end.
8 (a) TATYXALCDOTEHE
Fig. 6 (a) Main procedure of algorithm C.

procedure mutual-prop () ;
Li: =¢; L,: =¢; FLAG (¢):=ON; (5 e=(,v) %)
for each (z,y)€Ruv s.t. x€LsAyEL, do
begin
add z to Ly; M%z): =M%z)+1;
add y to L,; M3y): =M3z)+1
end;
if L.+ L« then
begin
Q: =QU ({», w) €E|w#v AFLAG((4, w))=ON} ;
Le: =L,
end;
if L,#L, then
begin
Q: =QU ({v, w)eE|w#u4 AFLAG((1, w)) =ON} ;
Lo: =L;
end.

6 (b) MEMFEEFHE
Fig. 6 (b) Mutual propagation procedure.

1 procedure prop (%, v): Boolean;

2 changed: = false;

3 for each x s.t. Mi(x)#0Aze& Ly do
4 begin

5 Miy(z): =0;

6 for each y s.t. y€LoARuo(z, y)=true do
i begin

8 Muy): =Muy)-1;

9 if Mi(y)=0 then

10 begin

11 Lo:=Loe—{y};

12 changed: =true

13 end

14 end

15  end;

16  return changed.

6 (c) WHHELEFHS
Fig. 6 (c) Propagation procedure.
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Fig. 7 An example of mutual propagation.
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Fig. 8 The relaxed constraint-graph of Fig. 7
obtained after prop-procedure.
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Table 1 The cases tested in the experiments.

Case n m r
1 11 10 0.15
2 11 10 0.20
3 11 15 0.20
4 11 15 0.25
5 11 15 0.30
6 11 20 0.20
7 11 20 0.25
8 11 20 0.30
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Table 2 Observed values of experiments.

KP KC
Case ¢ labels . —
Algorithm A Algorithm B Algorithm C Algorithm A Algorithm B Algorithm C

R ) 84 47 2 1,635 2,135 947
2 80 70 36 19 ‘ 1,909 2,503 1,002
3 * 0 160 117 34 1,385 2,865 1,305
4+ | 63 184 108 74 3,566 5,769 2,222
5 o1 148 7 47 3,462 5,975 2,073
6 16 192 116 64 1,918 3,348 1,522
7 84 108 60 38 2,687 4,152 1,582
8 97 84 48 28 ‘ 2,22 4,045 1,546
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