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An Implementation of Open Set Constraint Logic Language
Dongha Shin" - Sunghoon Son™

ABSTRACT

Set constraints logic language is a language that adopts ‘set theory' in programming. In this paper, we introduce the procedure for
solving set constraints proposed by A. Dovier and show how the procedure can be implemented in logic language Prolog. The procedure
is represented in ‘rewriting rules’ and this representation is characterized by having nondeterministic rule applicationsand mathematical
variables that is difficult to be implemented in general programming languages. In this paper, we show that the representation can be
easily implemented by using nondeterministic control, logical variables and data structure ‘list’ provided in Prolog. Our implementation has
following advantages.First we have implemented the full features of the language. Second we have described the implementation detail in
thisresearch. Third other used the commercial Prolog called SICStus, but we are using CIAO Prolog with GNU GPL(General Public
License) and anyone can use it freely. Forth the software of our implementation is open source so anyone can use, modify, and distribute
it freely.

Key Words : set, set constraints logic language, Prolog Language, Open Source Software
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‘A Ag =7 Aol(set constraint logic language)4]
[6, 12, 13]& ‘A% o] E(set theory)[1]& A&3ld T2
Aosts Aze vt (paradigm)el Aojojh. & =
oAM= H2 A Dovier 978 Addt I A =4
ol[3]1E =7 Ao[10] Prolog[l1}Z A3ty THle UH
& Jledrh 2 AT AEste A AT =7 doE
Z+k3] ‘OSCL(Open Set Constraint Logic language) o]t
o

o]

Hegch B =82 A Dovier Q780 ¢dA4E F9[3]
% £ 975 Agdsta Addsdrazy a7 A9e BesUh
tA 8 4 AYYIE AT EYoSE Ry
4 3 9 ARUE 2TE o)t AU

=EHS 1 005d 29 7Y, AAREE 1 2006 79 %69

3 A Ae EA Eol(set constraint problem solver) &
291 ‘TN 227] FH (rewriting rule) ¥ AHEFTE A2
TFHL dut =2agd Aol ou Fdo| FE M
ARA 73 2 &(non-deterministic rule application)’®} ‘4
&2 W4 (mathematical variable) S Abg3cls ol 5A
ojtt, & dFoHE o] EAo] Prolog AoldlA AFTH=
‘84 4 A (non-determinism), =23 W4 (logical variable)’
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AH A ol ¢ I=F JEdATE Heolth A 7]
= A Dovier d780] 444 Prolog¢l SICStus Prologl[15]
2 Agsle] FEE Age 98 B 782 GNU GPL(General
Public License)[8]% 7}Al& CIAO Prologll6, 1718 AF&3}
o ZFEFA7 WEA FFY FEZ AEY F Ue FHol
th YA 2 A7oM AgE As ZEE FH AZEYA
[1910]7] W&ol Fru AFFA AHESL £ WED
AE Holth @A MY Qo] OSCL(Open Set Con-
straints Logic language)r= @A ZE oz F Yol A3t
TALZE NN ARNE[18]Y § Aol E] FAHEAT

E =79 2394 OSCLE @ty H¢ & (syntax)

i o

7} olv|(semantics)E A2l @t} 3@ E 28 A
dojol FEF ouE Az gARy] 7EHE 7l

A2y F2HL A A FAE E7) A3 HHol HAe
Broltl 44 AE 3 7led thAr] & o] Prolog
Aojola] of@A Ed=o +E sFeINE VIEdH 5%
dAE 2 d7gol T OSCLo|l & THANSE
A7) A7 T2 APE s 2 vy Z2ads
A +38 A%E 2Ad 6FAME & A7 s
F AT Age 49

Nz n

2. OSCL ¢of

B A= OSCLY TFF(syntax)F} 97| (semantics)E
Aol gt ‘

21 &
0SCLY &L ofgfel e AESL AREEA H(term)
3} ‘A3 A)d(set constraint) S F &3l

o g A8 (YR, YEIR), AHEA B AdE
.EO-‘ /\],‘}L: _’ ¢7, ‘Ev (&7 ‘U3, US‘, “Al ;’ LH,’ ‘set’
e ¥lG AE: G2 QEAE AFEHE @oj(word)

e AZAz} A ‘A'(and)

ool A Aol AlBS Algste] TES AF (XIYie 4
e (XIUYSE 9ugd of o, Y& & J&e dehls
HEE = A dF)olojorwt vk I (tl{tal{tsl
{talt}- }}}° ] {4y, ty, ty, o, tIE TR 2 =0
old 73] {t, tp, t5, , )2 EHHT OSCLE +3
st 2 oA “X% Alg(set constraint)’e] JHCANZE

AR, 48 Zo] X={al{blY}} A YEZ A ZIXS OSCL
2 339 I AP =g T2 Yol

2.2 2o

oF Ao A Ao A% A3 = TP oule 8
oA Aoste A w4 7139 onig FY 58] Jg
S gig e ofge] st &) (axiom) Ab(Absorp-
tion)¢} Cl(Commutative on left)[2]& FHE:s okt gt

o 37 Ab: {(XU{XIZ}}={XIZ}

» 28 CI {(XIYIZ)=(YI(XIZ}}

z
rir
my

o] ZUA(idempotency) 43, 38 Cl2
7FE A (commutativity)d 2& YEHdT. o] F
] “(Ab)X(CD F'eka itk (Ab)CD F's
e de 5d2le 42 oy of
= A 549 gAY w3 2840
{YZIVZ} < (Y1=Y2 A V1=V2) V
(Y1=Y2 A V1=(Y2|V2}) V
(Y1=Y2 A {Y1IV1}=V2) Vv
(VI={Y2IN} A V2=(Y1IN})
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s
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ol

o) ot ot mX
ol
L
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{Yl V1)

3. CHAIAT] T &(rewriting rules)

05CLS| AN A4 & ety

2 o]

k9

S
rulru 4&

o)A AF A &(set constraints) o2 AZH F ] H@
# F2(solved form)el & w72 thr| 2 L(rewmtlng) T3
& FoJd Aolt) o] tAlxy| F3&L2 A Dovier A7 He

Atetar #R4LE %“{‘3‘0}95’0:}[3] ‘Az TETE

a0 e ' ‘Ug, TUg, IR, ZElA ‘set’ THAI2T]
FHoeq $ Wi BR2 PN gt oA 2 7
4o g3 22 ’é.%(symbols)a AHg-ste] AT

[ ]

=
—: UAl7] AlE(rewriting symbol)2A ‘—'& 4]
=2

[e]
o) AAY BAlI LER HEE T

X, Y, Z ¥

ot, 1, s, s Yut B E(generic terms)

of g < AlE(function symbols)

oN, N1, N2: tAl&7] #&& FHE3te =5 A4HE
He

1?‘}% F A% =£2e dterm)el FEFS Ao

3 o X3} EA(set unification problem)[2]

' 244 =g Add[5, 20]404 tHFE o
AF @A A FAolth = A
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Ar s
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4 e o
rlo

A
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= g2 74

E) X=X A C = C
E2) t=X A C, t is not a varable = X=t A C’
E3) X=f(tl, -, tn) A C, f ={-|-}, XEvars(tl, -, tn) — false
E4) X={t0, -, tnlt} A C, tis & or a variable, XEvars(t0, -,
tn) — false
E5) X=t A C, XZvars(t), t is a set term or set(X)&C —
X=t A CX/t)
E6) X={t0, -, tnlX} A C, X&vars(t0,
tnIN} A setN) A C
E7) (s, -, sm)=g(tl, -,
E8) f(sl, -, sn)=f(tl, -,
A sn=tn A C
E9) {tIs}={tls} A C, tail(s), tail(s’) are not the same var —
C A any of
E9) t=t’ A s=¢
EY)  t=t A {tls)=¢
E9%)  t=t' A s={tls}
B9y s={tIN} A {tIN}=¢’ A setN)
E10) {t0, -, tmlX}={t0, -, tnlX} A C — C A any of
E10) t0=tj A {t1, -, mIX}={t0, -, tj-1, t+1, -, tnlX}

~otn) — X={t0, -,

tn) A C,f =g — false
tn) A C, f ={]} — sl=stl A -




El0) t0=tj A {t0, -, tmiX}={t0, -, t’j-1, j+1, -, tnlX}
E10:) t0=t] A {tl, -, tmIX}={t0, -, tnIX}
E10) X={tOIN} A {tl, -, tmIN}={t0, -, tnIN} A set(N)
for any j in {0, ---, n}
E1l) X=f(tl, -, tn) A settX) A C, f ={:|'}, f 2¢ — error

AR 99 = AT RAYS A

g 27] 73

END) (s, -, sm=glty, -, t) A C = C
EN2) fsi, -, sa)=f(t;, =, t) A C, f #{]}, n>0 - C A
any of

EN2) sty

EN2,) sn#tq
EN3) s#s A C, s is a constant or a variable — false
EN4) t=X A C, t is not a variable — X=t A C
EN5) X=1(t), -, t) A C, f={-|}, XEvars(ty, -, t) = C
EN6) X={t1, ', talt} A C, XEvars(t;, -, ta) = C
EN7) X#{t;, -, X} A C, X&vars(ty, -, t) = C A any of
EN7) teX

EN7.) tieX

EN8) {slr}={ult} A C — C A any of
EN8) Ne{slrt A Ne{ult}

EN8y) Ne{ult) A N&{slr}

‘S ATE T A4t olw AT Ul @ 429

o
)
sk
oL
T

BRI

Ml) s€d A C — false

M2) refslt) A C — C A any of

M2) r=s

M2) ret

M3) t€X A C — X={tIN} A setN) A C

‘e AFL ‘e AT FA(negation) S A TFgTh

'z A7) it

2
»
g
>
Q

o
ANC —r1#s A&t A C
X A C, Xevarsl(t) = C

s % dA A9 23 E(union)
A g

Uy 27 74

Ul) Uss, s, t) A C —s=t A C
U2) Usls, t, ®) A C, s=t — s=b A t=0 A C
U3) Us@ t, X) A Cor Uslt, , X) A C, t=d > X=t A C
Ud) Us(sy, sp, {tiltz) A C) sizsy — {tiltz}={tiIN} A t1eN A
C' A any of
U4)  s={tiN1} A ;N1 A Us(N1, sg, N)
Udy)  s={tilN1} A £1eN1 A Us(sy, N1, N)
Uds)  s={tINI} A t1eNL A s={tIN2}F A N2 A Us(NL N2, N)
Us) Us(tilte}, t, X) A C or Us(t, {tilt}, X0 A C, t={tilts},
tA;écI;n ;O%t1|t2}={t1|Nl} A t1eN1 A X={tiIN} A teN A C

Us) et A Us(NL, t, N)
U  t={tiIN2} A t1eN2 A Us(NL, N2, N)
U6) Us(X, Y, Z) A Z#=t A C, X#Y = Us(X, Y, Z) A C A
any of
U61)) NeZ A N&t
U6 Net A NgZ
Ubs) Z=0 A t=0
U7 UsX Y, Z2) A X#t A C or Us(Y, X, Z) A X#t A C,
X=2Y — UsX, Y, Z) A C A any of
U71) NeX A N&t
U7,) Ne&et A NgX
U7 X=0 A t=¢

Uy A2 e U AFY FAGE AgE.

Uy oA 7
UN1) 7'Uslsy, sz, s99 A C — C A any of

UNI)) N&€s3 A N&&s; A NeéZsy

UN1y) N&s; A N&s3

UN13) NEs; A N&sg

7 AR 5 FAgke] wF $(intersection)©] FF3Y
g3,

o
)

B = R E T BT
D) élit ACortl ¢ AC —>C
D2) XIXAC —=>X=0AC
D3) {tultz} 1X A Coor Xl {tltz} A C — 41X A Xtz AC
D4) {tilsi} I {tals2} A C — ti=te A tiesz A tesi A silisy A

=
e
ol

PN LOREDES L

= A E TR
DN1) s#t A C —» NEs A NeEt A C

—

‘set’ AL A4t AT =

s

A g A

%

3t

‘set’ ThA|227) A3

S1) set® A C — C
S2) set{tlsh) A C — set(s)AC
S3) setf(ty, -, tw) A C, f ={|-}, f 20 — error

2l

39 a7 138 Prolog AolA
Ag3g, 1A FHAM AlEHE A8 X
3] B3, ThAlxT| FEH| A gl FE ¢
18EF 2 ¢ dd Laugss Awdd off 9L
OSCLY] @AA Fxo|th

44 gmE
(main/0, rewrite/4)

a9 ¢aEE
(equal/7, nequal/7, membership/7, nmembership/7,
union/7, nunion/7, disjoint/7, ndisjoint/7, set/7)

Azel 23
(F=A # g=E)

(22l 1) OSCL ©AHd 7=

41 Xge| B

FHAE AMEAHZZaHH)7) AHeshE
ol AE3tE UlF- Fdo] Utk Bde] U IH
of @ AAzol}. 7|4 E THL Prolog dole F
A R HEEE AL

Ny

Ayl 5

o7 24 Wy 33

95 84 | W 23
&0

=
ek

snil A {abc} | setlaset(b,setlc,snil)))
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A &0 4 AAze] FH
i 3¥ s 238 DA s 59
= = SR neq(.’.)
E- in(-,") - nin(-,*)
Ua(, -, ) uni(-,",") U, ) nuni(-,,")
e dis(,") k- ndis(-, )
set(+) set(+) A~ [, -

(main) ¥i2F3 A7) 49 &

7 9ndFe A8 dEske

(read_term/2) Z =21 Wy mgdoeg wWasil(pre-
process/2), MH FEHL A7 A9 duzFd HL3)
Jl(rewrite/d), HF & 9% TH2E vHFol(postprocess/2)

b
o5 Ylwite ans/D e VEVY. TLL B9 2ae

main -
read_term(Clause,...), %
preprocess(Clause,Clause2), %
Ns=Clause2,Aux=[1,So=[I, % Ns, Aux,
rewrite(Ns,Aux,So,Ans), % ThA227]
postprocess{Ans,Ans2), % 95 Bd B3
write_ans(Ans2), % &9

main. % Wb&

A7) A G EQ rewrite/dE 4719 AFE 7t

Al oIF Agsl ool st 4o A4 A o

314 2 Al3H(Ns: Not solved), F HA AFE A Zo
Al F7+ FA (intermediate problem)E AFsHE YA 2

(Aux: Auxiliary stack), A WA Q4= ZEol7l AAHE=
E(So: Solved), Yl WAl Ad+E P(Ans: Answer)E 27|

Z rewrite/4E THA27] 8 AL AAE)
i, 7} Alghel u:}a} 2708 A= F
AHe] ok o)F A F2 F A Aux7]- ] o] 9]
£ 9 Nsofl gl Alse] F/7E 47 }04 # 3T oA
27 A& 527 4% dolu, F WA éi Aux 299
ol sle A9 FHd wet #H SR dAxry] FEHE

2= Fo|t} rewrite/4E Prolog? ®lAAZ AoJE 7}7]
3Gl AE A&y 739 HZAFZH HEE

L= -1
2% H(clause)ol 178

2

39 dnEFL 3FelA AT 7 A dE Y &
Adte A2 RS Fde daeFelt o 73
ste €ole Zk A Aol Wt equal/7, nequal/7,
membership/7, nmembership/7, union/7, nunion/7, disjoint/7,
ndisjoint/7 28X set/7H], B TH9 EAL olF UFY
g2 9 onjy} Zopr FE A olrt 4 oF wA R

TR0] drke 1401‘:} A WA} A AAor & AT
YAEWNs)olx, F WA Ad5E 294 AAdEHe o=
A HA 9 "01] Ve A frERT A A oF 5]t
Ad F2EAux)olth A WA Aee B4 HEY F2
ZYAE(So)elth. A HA, T WA, A A AFE FE
= 483 Agolx, oA WA, A WA, 4§ HA <
T A wA, F AR, A A deet 2 oue &9
(out) grolch vl WA QA A Az stz AT
BAolth B dolMe OSCLY 99 A & F 714
Z93 #0|¢l equal/7 € membership/7 FA 08 7|&t}

HE._I

¢

4.3.1 equal/79 +&

339 T3 E1~E8L Ut £ =29 X 3Munifi-
cation)[10] A9} Zonz A d M2 Aty B9 2
E109) T-de¢] & 789 gHolt}. 0|59 78 &ngFL
o33 Zoh

a9 gxeF - = A2y dagE

equal(Nsl,Aux1,S01,set(T1,51)=set(T2,52),Ns2,Aux2,Sol) :- % E9;
Ns2=[T1=T2INs1],
Aux2=[S1=S2|Auxl1].
equal(Ns1,Aux1,So0l,set(T1,S1)=set(T2,52),Ns2,Aux2,Sol) :- % ES
Ns2=[T1=T2INs1],
Aux2=[set(T1,51)=S2|Aux1].
equal(Nsl1,Aux1,S01,set(T1,51)=set(T2,52),Ns2,Aux2,S01) :- % E93
Ns2=[T1=T2[Nsl],
Aux2=[S1=set(T2,52)|Aux1].
equal(Ns1,Aux1,S01,set(T1,S1)=set(T2,52),Ns1,Aux2,Sol) :- % E9
Aux2=[set(T1,N)=52,S1=set(T2,N),set(N)| Aux1].

equal_ten(Ns1,Aux1,Sol,set(T1,S1)=set(_,_),Select Remain, % E10,
Ns2,Aux2,S01) -
Ns2=[T1=Select/Nsl],
Aux2=[S1=Remain|Aux1].

equal_ten(Ns1,Aux1,Sol,set(T1,S1)=set(
Ns2,Aux2,Sol) -
Ns2=[T1=Select/Nsl],
Aux2=[set(T1,51)=Remain|Aux1].

),Select,Remain, % E10;

s

equal_ten(Nsl,Auxl,Sol,set(T1,51)=set(T2,52),Select,_, % El0s
Ns2,Aux2,Sol) :-
Ns2=[T1=SelectINs1],
Aux2=[S1=set(T2,52)|Aux1].
equal_ten(Nsl,Aux1,Sol,set(T1,S1)=set(T2,52),_,_, % E104

=

% A7) FE2E AT 75
rewrite([],[],Ans,Ans) - L
9% ThA 27| A =2 AT A
rewrite([X=Y|NsTaill,[1,S0,Ans):-

1

equal(NsTail,[1,50,X=Y Ns2,Aux2,S02), % 43 F1

rewrite(Ns2,Aux2,S02,Ans).
rewrite(Ns,[X=Y|AuxTail],So,Ans):~

!
equal(Ns,AuxTail,So,X=Y,Ns2,Aux2,502), % 43

rewrite(Ns2,Aux2,S02,Ans).
% Uz 8 Ags Ag 9 ' I duEY

& E99 FEL 49 A= pAFEY o F 44 33
o] gA27] 73 EQ~E%el siFsts vEdAH AojE 7t
A Holth, 74 E108 FEE 4/} AZ FA=o] A
o] & 2709 N2& A4 Select ¥ Remaing 7HA 3 ¢l
=d ¢]EL E109 Fd(equal_ten/9)S &olslA slv] st
o ZQE W4E Selectw 48 FelA W AAHOE A
gy shte 942 AAsE Ud40|a Remaind o 94
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4.3.2 membreship/7¢ ++&
membership/7& 339 M1~M3d #Fs= FHolo)
78 g &L g Zo

39 dngd= - ‘e gAY dugS

membership(Ns1,Aux1,S0l,in(Term,X) Ns1,Aux2,Sol) : - % M2
var(X),

!,

Aux2=[X=set(Term,N),set(N)[Aux1].
membership(Ns1,Aux1,501,in(R,set(S,T)), Ns1,Aux2,Sol) :- % M3

!

]

(Aux2=[R=S|Auxl1] ; Aux2=[in(R,T)|Auxl]).

membership(_,_,_in(X,Y),_,_,) i~ 9% M1
==snil,
fail.
9 duEFoAq A HA Fe] Midl Fets 3 ¥ (snil)
Ha nrolm A WA 2 F WA ol 27 M2 % M3
7o el

5 &% Md

B Ao e OSCLY 4 A3 €50 & THHASS
AEstr] 98 74 Ag eouit 3 AEE & 2HE B
ot =3 = MA3}r] EAl(map coloring problem)E
OSCLE EojEoay T8 AZAHE HFarh

jins

1
[
il
5]
o
of

X={a,b;S},X=Z,Y={Z} X={a:S}, Y={{ab;S}}, Z={a S}

X={ab,c;_1},Y={aabb,cc;_2},
[set(_1), set(_2)]

X={ab,c;X},Y={aabbcc;Y}

OH

N EE A

o
rr
L
re
2
1
4
o
oz
it
(&%)
[e9)
[{=)

5.1.4 "= &2 A3 A3

9y Tz ks
[neq(A,a)] or [neq(B,b)] or
neq(f(a,B,c),f(A,b,C)) [neq(C,c)]
neq(X {ab,eX) [nin(a,X)[]nionr(C[I;(igl](b,X)] or

5.1.5 'U3 &3 A8 A
gy Zz 79 g
uni({X},{b},{a,Y} X=a, Y=b
V={Xab} [neq(X,a), neq(X,b)]

uni({X},{a,b},V) or V={a,b}, X=a or V={ba},
X=b
. V={X)Y} (neqX,Y)] or
um({X},{Y},V) V:{X), Y=X

5.1.6 TU3 B2 Y A%
9y zzay )

Z={_1;_2}
[set(_1), neq(_2,a), neq(_2,b)]
or [nin(a,Z)] or [nin(b,Z)]

nuni({a},{b},2)

5.1.7 1" B3 Ag Hx
9g zz39Y =
dis({a,b},X) [nin(a,X), nin(b,X)]

[neq(X,a), nin(X,Z), neq(Y ),
nin(Y,2)]

dis(X, Y} {&Z)

5.1.8 '} B3 A¥ At
¥E T2y g
ndis({a,b},{X,Y}) X=a or Y=a or X=b or Y=b
ndis({a},{X,b}) X=a

5.1.9 set’ B2 A8 A

T1=T or | 9y =z )
V[ S={T;_1}, T1=T, [set(_1)] or ;
{TyS}‘{leS) S={T,_2}, T].:T, [Set(_Z)] or Set({tys}) [Set(s)]
S={T,T1;_3}, [set(_3)] set(X),X=f(a) false
A=3 or
(@X)=(AX) Aza, X={a_1} [set( D) or 52 X|= ME57| 2A

A=a, X={a;_2} [set(_2)] or
X={a,A;_3} [set(_3)]

51.2°€ & N¥ A3

g =2 il
in(r,{a,R1,b,R2}) Rl=r or R2=r
in(t,{a,b;X}) X={t;_1} [set(_1)]

X=a or Y=a or

in(a,{(bX,Y:Z) Z=(a_1) [set(_1)]

5.1.3 '€ &2 A8 A%

9y Tray “
nin(r,{a,b,RN}) [neq(RN,r)]
nin(N,{b,c}) [neq(N,b), neq(N,c)]

AY Z2 Y ]

CC=green, GG=red, GS=red, GW=blue,
JR=blue, R={red blue,green,blue,red} or
R={GG,GW,CC,JR,GS}, || CC=blue, GG=red, GS=red, GW=green,
R={red,blue,green}, JR=green,R={red,green,blue,green,red} or

nin(GG,{GW,CC)), CC=green, GG=blue, GS=blue, GW=red,
nin(GW {GG,CC,GS)), {| JR=red, R={bluered,green,red,blue} or
ninf{lCCAGG,GW,JR,G | CC=red, GG=blue, GS=blue, GW=green,
N, JR=green,R={blue,green,red green,blue} or
nin(JR,{CC,GS)), CC=blue, GG=green, GS=green, GW=red,
nin(GS,{GW,CC,JRD | JR=red, R={green,red,blue,red,green} or

CC=red, GG=green, GS=green, GW=blue,
JR=blue R={green,bluered,blue,green}

E AFdA FEE OSCLE Agste A= A3y
A(map coloring problem)E FAANABOLZHA F-Ho A3
Ae AZHAE & U A= AFsy] FAE $¥Y 5

o4 Mo
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2 o8 3o 499 AY
HE(CO), Aehe(L) 2ol
= 7

2 AEe AARe FH=E = , I,
AAEo|n FAEE A%, A%, Ay, AAxelxm A
, AdEE YR, FAE, A

gEr 2459 A4E0D
(e}
-

6. &

rhu

2 =72 A Dovier d7go] A A AT EA
Zol(solver) AH3IE vt ez, =8 Ao Prologl9, 11]1€
ARt A AG =7 doE FAIAS 7EY g4
A TR FE S Yyl 2oy dojd e FHo| v
- FEAN Prolog ¢ololA AT v AAZ Ao (non-
deterministic control), +=2]& W4 (logical variable) 2 &
2E(list) AAETEY AlgoE ﬁﬂl 74 ekt £
AT FEL ohEFd 2L o E AT Ik A B
ATE FA ool FHo| #R g2 HAgA doje] B
F gdaA T AUE Aotk EA £ AT
| doje] 78 g F7u 4] 4A 7SS
= Aotk AR 7]& A Dovier d7€o] 443 Prolog$l
SICStus Prolog(15]& AH&3te #@g Ades we & F
#2 GNU GPL(General Public License)[8]2 7}*|+= CIAO
Prologl16, 171§ AM&3te] T84 die F7u 2Af
FA AHEE & de Heloh dlA) B dAFdA Add &
2 AEE TN LZES[19]0]7] Wl 'r?‘)r A& A
1l _/[: 11:}‘— 1-10]1:}. = 24:6}2‘7_}
Kk doz FEHY ??ﬂfﬂl #3 Aot
dolglth 2 Aol T8E OSCLe $=AZESIAE
o] Az TREZE A LAE18]o] FA At

2 EH
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