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Z2:{5,2}

(X,2) = {(5,5).(2,2)} (v.2) ={(2,2),(4.2)}

X45.2) Y:{2,4)

1 #xv bo7—21
Fig. 1 Example of constraint network no.1
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procedure vertexonergingf (/1L L) input. Vertiers: output)

1 iy — GV )

2 i —

3 Vertiees — 1

4 while (v; # 0 do

3 far overv r € 1

6 Pick a subset D1 of ¥V with a minimum degree;
T for every dre e DV

8 Adigge — {{deow) € E sueh that v € 17}
9 Rge — Tig gy, Hieis

10 endfor

11 Pick a vertex #; with a miniooam B

12 endfor

13 Vertices — Verlicoau {e )

14 Cligr — GOV S e b BV e ]

13 i— i1

16 endwhile

17 end.

B2 Mg T7TAay XA

Fig. 2 Vertes merging algorithm
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procedure transform{ Constraint: input, Constraind : output)

| {'"rm.ﬁrm'nf'l.{”un.‘-‘h'niuf" - {} :

Vi case {‘ouslrand of

3 Appa-eend, =10

- for i=1 to n do

A begin

0 translorm| 4, = 1. f-'uus!rru'm'“}:

n Constraint” — Canstraind U Cmml'rainfd:

H end; '

9 ar TR R A =

1o {T'I”r.'\-lif.l'rr;”f' — Constraint U {.—l.| A A A, = U}:
1 Ay veew =l =0

12 {-'r;.r:.l-'.fru.rlui' o ('r.ru.uh'ﬂ;n.f' s {l] P |}
13 -A=1

14 I:".nn.l.l.-i.h'n.l'u!r —_ If"m.u.h‘:'nfni'ru {.-1 = I]]l;

15 = =

i Constraint’ — Constraint U {4 = 1};

i end.

B3 F—adifyofiiyb 7oy 24

Fig. 3 Alzorithm of hoolean constraint transforamtion
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#1 ERCIwTHEAEASREORR

Table |  Characteristics of experimental problems

ERAbRIoBIE | /- F8 | T—or8 | #7248
Fy b7=2113 2 4
Fw b7=22 |3 3 7
Fow b7—23 |4 4 8
4 74— i |4 f 11
574 R |3 10 140




#2 7 afioc X dEREE R o U e EAEE O RIE OFFEL

‘Table 2 Result of boolean formalization of problems and transformation of boolean constraint

EFALEOMEE | T —AZHOK | 7 ARHIOH | BEEERORFIO K
Fo b7—21 |6 8 10
Foy b7—22 |6 3 L4
Fw b7—23 |8 3 12
44— FE |16 34 30
574 —ME | 25 65 163




A A A
v Q
c12 A A
v2 Q c13
Y C14
c23 ceq*
v3 Q
Y Y C34
v4 Q
Y Y Y

B4 2IHANAECLD4 27— RELERI
Fig. 4 Formalization of 4-queen problem using binary constraint representation
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C10,Ct c12 C20,C2

C13
C14 C23
C24
C34
C40,C4 C30,C3

M5 #HPHFTy D=2 (49— MHE)
Fig. 5 Constraint network representation corresponding to 4-queen problem
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vi v2 v2

L ]

vd v3 v4 v3
. . * .
v4 v3 v4

B #HF Ty FUO—J0EEBLYRDSNITHOEIRIARF
Fig. 6 Sequence of vertex selection determined from constraint network



MM AE A
i A &

%9 A B 1L
W A&

3 A T

A0 2 63 [ LE

2.9

B network3
[J network?

M network

B7 Um{FEoMALCLIINEEMOEE (MH+xy F27—7FE)

Fig. 7 Performance improvement of constraint network problems




2.129

LSRN g
A % 1.046
11.549
M &9 A B4k
5K A % 1.534
[ 5-queen (all)

1 N 4-queen (all)

i Wl

=]
[
L
m
4]
—
o]
—
]

A0 12 65 R LE

B8 $ENAFEEALCLIZIZERZONEFEMOIB (V) /—CHMENER)
Fig. 8 Performance improvement of n-queen problems (all solutions)



326.211
EE S DI B
218 O 5-queen (all)
W R R4
A & - 6.344 M 4-queen (all)
1
3 A A
1
1 10 100 1000

S0 3% B ] LE

g WE{FEAACLIBERLONEEMONE (V7 —YHECER)
Fig. 9 Performance improvement of n-queen problems (all solutions)



