Ag we) z2adgde] 29

Lila®d U

Hig =2l T2y’

ARG MEF]
Hvjolalistw Ao
o= Xl e
1.4 2 32 CLP{R)
2 7)E ]2 33 Prolog III
2.1 kA=t Ry 4 38 Fef &)
22 Z2ale) 41 54 74 A28
2.3 Algh Fo) 4.2 Ag7} A=)
3, AR =g =2 6.3 =
31 CHIP
1. A4 E dATrb waksbAl A3 s 16,18,19]. o]
gk o= ]—Eol- 2 Gallars =g =224
A =2 (constraint logic) T2 zefjl o] shag gaba7|7) flele] AgHg AMS-SE
T 71 2] A3 Heicslal = 22 = S AxEHen[8], 71Ee] “AAd F
7} A&+ Ee¢](constraint solving)e] Aitelz} A2} (generate and test)” etire]Zeo) fa)E
& g sled 712 el sdele] i 2 & FAA717] slete] AT =4dste] ‘AP
& FARS At AlabEglsk A, = % A4 (constramt and generate)” 2T 2|F
2] ZRaddea ohiteirs A M= S AAEtdeh. 2 FE2 oekgt 2 uye)
e 725 2Ydvle AHelrh ol BE Aajslglen, of7|A Ao e s+ 3}
qu]g 7]-71}t A 2] 2ju]= vl A UﬂA]ZJo 5‘31} z-]]a]— Z o) _\,].2-12 Ua}:ld?‘ﬂ» 75'51‘:]—0]@_‘17_ Eig
2 Edsofo g olzigh Aok e =R T ok olZ aajAt AF =] ZEIYPS
el FEo] WAl ~FL FE0E o 7)& 2l l‘L?»l zgoddo o $4¢ 29HEE
A ahalch ubzEel Azl dofell A 2w <) 7EAA =z w3 He} 8o
= AA Alele] FJA7L GA|Heoz Fled $ T %71] kl?iﬁl-
ek =74, e =223 e) Ae #}Ae] 7o) Fe A = ddejel WiFE 712 o],
$-4l(depth-first) st4le 2 qldle] ZAxg 013] 5 o S8t e} 23
“A A F Axl(generate and test)” <z A= A =] ¢lol2] ok Al(soundness)
o] ¥ gube Heolrh. 4 atedAl wiel 7o) o] ol gk A (completeness)el] tiate] Awdjar,
pae F et FAlel oo el A% A =] odeld) 73 FA D F23 mdal
& 7R3 ek 7030 FkRE] 80t 2o of tigh Ak Fo] by s ZhekslA Asfgh
AR olE 2w Zobolal BFAE M} 2% 3Rl A= AEk z7ave] 7idgr oale}
Mo 3l7] $lalA Ag zaka) Aol gk jEel g i=2] «dejel CHIP, CLP(R),
t B s guEas 34 sp 6MC1600 § “kel Prolog Il1f tH_ﬁ}m} ijﬂfﬂf} A 2] el
o] wulalajel] $1aF 1 P"e) ME x|31e wapgich CHIP[6]& #3 =], F3 A5, E2d
*HE Y f2l4 =olel, CLP(R)[11]& /% E¥ ¥
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A =), Prolog M[5]& F& =82, &=
o, Eelgd 9 gaE Eelele Y] A% £
& AFgch 48 M= Ak =8 e &
o 22 F4 AN Axg g 2d oM A
Frh AlagE asfgiel 5AeME o] Fo
that AEL Pt

2. 712 ol

B Ao M AF = dolg Aol T
sl dl ag 7| o] 2ol disbe] NF
th HA Ag =] glefol ¥} <bEta &
Mgt 2w Aa}(proof procedure)e} el
ate] Avfslar, 2 =] Aoz} FE=
AL 4 7)A L] Abel W3} (state transi-
tion)E F3ted Awglch el A = <
ofoll 4] W] Alg¥] A Fefol 9l ey
o qle o) Ag FolE Asfgith

2.1 otEMdn} A

=2 Z2I9L "p -y e Pa B9 7}
A ZRZ(clause)] F§to R Ae]xr}, o
714} px o}E(atom)elu], FEZO] =alH
ojul= “pr A po©] Feld pee Folrh” o]
t}. 28l HE(goa) FEZE “gi v gn X
oF& 7HAM, 7ML g ofFolth w2
ole] Fag o] Atz oA 4 (inte-
rpretation)e] vlele& F AEL 3 7)AlE
Zu Azl E2:8cs Zeth ol £ o
AgalA FHEH o3 Zon, o] ApAEE
Zv Axle] hAAT b AL =g 15].

‘B F2ZR Gy} e 2 P = A
:‘é—(loglcal consequehﬂe)ﬁltﬁ SLD %‘Dé ’_H—ill-:’
) =gze) Pel BE 222 Gl oldke] yes
dgd shx o s A

gk =) el =] Aol FRXE T
Ashe olgell Ak Xde] 7hedk ool
o} Ak £ 7A 74 249l THlel(do-
mawm) D2} fdz2|(theory) rof 2]5ho] A 2jst
t}. o714 =gl DE AFE A 7R
a2 Fgtelz, A7) r= ATE 2=

d4k(function} % A (relation) & A eJsh=
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Fel{axiom) ] Hitelrh & S AF F
geli4) o4l ‘47 1 A =5 JhAle {1

= AE 7 Uk
g =2 Aol A f-2]7} 53] AL )
A& AL g FA4A4 (solution-compact-
ness) 73} =k ek A (satisfaction-com-
pleteness) Z=73& hSsl= =wql B Heje]
o AR e delrh o] T 2L WE,
=] olelo e} o], <kAlst ghAlg F
Azl 223517 wjZ-olch 10]. o8 =wlqlo]
et 74 sbgsile 9e 2 Eeele BE
247F F&F & 7 AP AQer ¥
Vsslthe omjelx, oW ey} Tk 2hA
ol ool 2B ARke) Algyl &1 s}

3hris ofu]e|c}
AE S A5 Aghel A odat +7
A ="F 7t dee iy AR =4
| oqech dvEbw Ao 74 g

olf

A

N Prole &2

w-g-oleh. 2l A9 Aol A A4t ‘4,
‘ *, 9}- %7:“ ‘=,! ‘5,?‘<’?‘2’r ‘>’—_§_ 7}
A Al g 74 sbesteh skt =
£ AeE A Ao wd sl o
olct. x2] 7 ofelje} Zhol Fgke| AF A
o T8 rhssich

= rd

3 << 4
31 <<x <32
314 < x <315

gk Ag-o] Fgel M 4k +7, %7 9} 3
A =" 7hAle flEle R sbAdstA] k8
o} o] So] A “X" + Y0 = L% WEs)
T 45 X, Y, b edeke A ¢Hy 9
o woleh, b Ag el Al
BRI A T Y
C>N P 2E AlE fEle s shAdshh
Tarskiz A4 # g A t}d{polynomial} 5
Al 2 ojg) REAle) miEAge AsiE oo
g o] EAfgele S Skl

A7 =] ol BHEA 23S FE A
g AHEE =l upel o] AR R
2 = glr}h ®lE Sof CLP(R89), CLP(#

=2



glad, A, B CLP(A4) Fo] ole 4 9
t}. Agke] ¢i= Prolog ¢le][3]% CLP(E )
1

7}
gl edEo] Algt =g olelelw ek 4 gl

th o714 EFE e ojnja,

22 Z23Ho| =9

AgE =2 TR =] Lz v
87 “po 1= Diy s P C7 EOFE] ERZE 3
So HeIsIe o G ol Eolal
A Z2H@H Ael Aglelet A7 s 22
o] a2 FAb 7)A L] e Mg 28 7]
SalcH 4l =2 a3l A= o=(V, G,
C)i FEEE o, A7)- Ve Ao A3
= By Aely, G HH(goal) ERA
v Aigke] Aot o] F4 Y49 FH& ]
el o= (V, Gy, CoE ZHF =, 474
Gy ¥ Com 27 23 Z2Ze] o= o531}
Azke] Fgtelch A4 s ZRady Pr)
g o, o} 2L nhEEd A ool A A
g 0.2 Abe| wW3H(state transition) 7} 715

shr},

e

(1) poi-p1, ,puCEP

{2 o=V,g g.C)

(3) 6:,=(V,p: -Psi- gm CUCU (go=ps))
{4) CUCU(ge=pa)7} BbE 73]}

o el WElel= 27 (1)2] A4 A el 4]
A A (nondeterminism)e] |t E A~
e Al4-&+ wheal(hacktrack)e] F-de]
ade, Z2H (12 A4Etr] 98 g o)
o] dasieh AL AL el Ax]
Ahe] #EhE AXAAM 2F A o= (V, 3, Cp
off Lush FafS wer], Fold] B FE
Zo| thil vteo 2 A&l A5 C7] 7123} =)o
e A5 Vel Wgiell A F3 ik

2.3 Higk Eol[7]
% Srjlalel A Algk FEelys edal -
O

SRETL s/$r' ,1]__9 Fled E 2-AE, ©
—"E' /\]-010] 3}7:“ ‘ ﬂ; , ‘ <-‘ . g’, ‘ >;,
‘275 AH-gh nﬂﬁ- Lol “I+J+K<19, 1

>0, J>0, K>072 Algle]c)h Al moale]
28] Agre- =zl Addi(hnear)®t v]lAd 9 (no

Ag =l 2R aedde) 3l

nhnear) e ® v}relAe), A8 Age] AS-
At f '] = E]EH ?4 9 W47h ALL
75 E}Jﬂ dib /o] By ol 2xjelo]o}

g} A8 Agke] Ag % = 7h¢2 A7
(Gaussian elmination) ¢ 78]& & Fals
AEA A (Simplex) dxe]E2e 4183, vl
o Agke] 7% Grobner base ¢ ie]Ze) A}
Sk wAEA A% Eole) BAEsh ohe
217) el Agt <) o] CLP(R)I:
n)Ad% Alghe] Fo] I ela] Hee] 5wy}
2] AA FolE AdAFE ahE AHRE R
g}, ol E £o CLP(R)d M= o33t 32
vl Ay zRagle] 9L uf:

zmult(R1LILR2ZIZR313) © -
R3 = R1*R2-11*12,
I3 =R1*[2+R2*1

Aol “zmult(1, 2,3, 4, R3, 13)"2 -l 52
A7 Al mjAdEe) 3oz widle] “R3=-5,
[3=10"0lek: ol thech
_1.='_a]cﬂ L ofalol 4] 9] 1{}611-_3. odAF ‘1,
CAL TV SE AbREe] Ble ¥ dEa, dE
Alele] FhAl= =" wbg AREEC }. e
wiglof i A&k ol o]y uby
ol ol 3} (Boolean urufication) ot 2=,
315l Grobner base 4 ElE So] AREEh)
71¥-H o Bl TqleAe] Fole= NP-
completeo] B2 o]5 2}48 wis o7} @
Bﬁ}t}. ch-o. A 7Hb7)(full adder)E 4
P 2eed Tl mRaale] Yr)o|ch ofr|

»H od i ‘e xorE £ulghc].

full_adder(11,I12,13,01,02) : -
=112, Al = 11 Al2,
01 = X18103, A2 = T3/ X1,
02=Al1vA2

3. Mgt =2 Z2asigH

k!

A =] deolrl FAEL7] Aol olu| At
& ol q Alawle] St HEF W
ojs}4] 22 Al~g]l THINGLAB[2], 3
shal2 218 CONSTRAINTS[19], i+ —‘?—24]
#lde slgk MACSYMA[L7] 5& & T 4

Jon
it

Copyright (C) 2005 NuriMedia Co., Ltd.



32 1997 1 AEIEEA) 157 A1E

v}, 2eh} o] A3 R adyadeir=
A rzaefgedols eaf sHAe Alad
ojztar & 4 gt} olofe MR AF =
E A (constraint satisfaction problem)Z- ]7
&7] Y et 77} ol A%, OR(Op-
erations Research) 52} Holoja] Al3)5]s]
stek [20].

A w7 zeaqui2]e 2 o)A &
Heolw A&t Lo)(constramnt solving) #|#H4
28 ZH3=E Prolog 32 =2 & &
st Al g =g dofel] Hroh -
& AR 725 Tysha ou] AA(dE Y
A7 AR eR FHHT 2AE s
= stk L 7] ofeoltfol: &= gleld]
#MAlel Az sl (unification) & Aoz A
stz dxgt dwele wrl Alelld Agtel
#HE Fal= A Fo)7|(constrant solver)
2 ) Rsh] Ag 2w Ae) Fol g A
o] oJ3L ol A|FE HIAHoE A3l
“#gt & A4 (constraint and generate)”s}
TE oy s EE Fo|xo Zolth
4 A3 =2 deE A e A
A moels) A Folr1E Addsiol gt} o]
Ao A] A4t Eelele) FHY, AEHA A
g Fo] dxaFe £A4 o, 7T S8l
g FAx 53 2o 1ES pejdel
ol & 53| AT gele] 7aE A3 AR
08 Ho] FoiF A4 zolalo A g 2]
2glo] BFE=A] At AR Eol otue
Z2ol Ao}, ¥ Ao AF7tA 47"
Al Ag = dejel CHIP, CLP(R),
Prolog Ills tijg}e] AsEc}

3.1 CHIP

CHIP(Constraint Handling n Prolog)[6]
2 5492 ECRCAA A28 A =2 Pof
271 gag 53Ae g 53 7t 8
el R Zolal Abell o] AbE AgEe] T
gt F58t 718 Ajte) AlFelch. I AlE
e Eshe R 2eld =elddd o
Ak, frefgel Wk A8 AP FE AT
CHIPS AMAIE seiF A1) Alehe: Aol
shal 2 g Ay ¢ == b CHIP
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A AZHE B D Eee FlA Ty
ot @ BAE Yelshd ket ek

=l it 2 A
4 B {=]
S8 A5 (4, = %, =+, (=, 529
Q¥ 9
=¥ {—, ALV, xor,nand, nor, =}
fel +, — %, =, % £, 2]

g Ak A oA 7)Y
& o) gslx, Heldd Telgle] oigk Age &
gl 9x)3} dxeFe o&sy, Ay %u
ol thgt A AR AEAA daE s
o] &3te] # & T
CHIPS 7jute® 3t AMS Xag]o] 7jdtE
s=t] o= Sl Bull A= CHARME A|AH]
oA 3 Sold slee Ealskalen, ICL 4}
L CHIP/SEPIA #sdelE 7|22 3l
DECISION POWER-Z 7futs]e v, Siemens
A} SNI-Prologe] A2 #4-& 7Rdslsde
] ks COSYTEC Afell 4= CHIP &)4]7]
£ AHEslsel.

3.2 CLP(R)

A =7 2o CLP(R)[10,11)& 2459
Monash i3}, ©]=2] IBM Watson o344,
Carnegte Mellon ™ Lol 7ltsledc}. 7]
5 R& A%e} Adda) e 94 olgoz
A" 5 FF(algebraic structure)E v}
epfich, o] qloj= Ao} 48 Ags 3
43)3, vy AL A Aaks FElA e
@fﬂ'b} ‘ﬁ‘ﬂ‘ _E_E]o;] EH‘"SHH% L=t EéEHQ']
Agnte] 7hssieh. CLP(R)S A 8438t
A(rule) & Ay oty BT A7) o
£ 712 ARolFt obfolch. of elofol 4] A
F5e Al 2lleld ssd A4 2 Il

o3} 2o,

Erfel olab 2t )
3 E] {=1}
A (+, =, %, =, %, (=, =)




CLP(R)®] Algt &ol7]t 8sl 4Fd~ @

TeEE A B Aldro) sheEt A
& o] TAel4 MY AT A8 Age]
2 A Adsie) A Y Ae] =

2 3ol e “maybe’olx slind w4l
& Agre- A &g

3.3 Prolog I

Prolog NM[5]+ Prelogz} 7itxl =alx e

Marseille thehel 2] Zpulggeict. o] deoj=
Prologe] Helad =rllqle] digt Ak, f2¢
ol 4e] 48 Agh, ~eg zealdMe] A
T =48] @"2]’3}‘9&‘4 ARl vfele)

Ve gk odab i A obg ie} 3o

A=l Yl it g T
T8 By | [=, #}
L2 b, —, %, =, %, ( <, 3, 2)
_S,EIOJ [_1; /\7 vl Dr ==, :t]
2lAE L+, Blmme) =] 7he] wisl, =, +}
Prolog Il A3 Felge] g #fske- 23t

g AlEYA dTEEs odsly, Zujedl A
e Z#}(saturation) #HHE o]83}H, 2]~
E°ﬂ gk Algke At ~Ey Az} o

159 olgstol shE 7Tk

0

0fo

=2
=

-

a7

=_

Hr

A o] ZRIRYE ol AddFe|n
[1], A& A4 wab opvjet 3] Axl &
# o) .1;]011,}_,“, 2 W (logical variable)
o] Apel| wrE THY wjRe] 1 3-8 Hopr}
u) g s sletch. 9 38 Fok: Al A4t
Fol, 4 #lA o OR 2o}, £ =% A+
(combinatorics) 2o}, ¢l % of, LT}
4 o} Folrf 2 Aol 4 A A
28] g AF7) A2l A
Flo] 2ithalA Awiglct

o

x

kH i OIF

N

L

4.1 M Hell Al2€([14]
$-A(option)yeldt F-oizl zAH4ke] 7h=]
2} 1 7127} wals el 7}AF odubaql

gl

FHel FAL F4 Ak g FAelet. &
(cal) §42] /7T Fla F4&, F12
gl o] Ao, Foi7 Frle] AF 5 9l U
S kA, E(put) A8 AT iR
T 4 ol Helg 7halch F4L 2 At

S =i O P B B B Bl i 2 R
Aol cloksl ko] gEw, B3
# AAte] Hast7] o Eel AT 2] doje
Fo| 2 4 Fobelrt. vl=2l IBM Watson
ol L49} F5F2] Monash wdtels} CLP
(R)[9]& e]&zte] o] & F&eHsich

ol F Eol &4 PMH olo] & Alsts Al
g o] ZRIYE opdis} k. o] LRI
4 W T,S,C P, IR, Ke 7tz $4¢9|
5%, &4 0L & 549 7H, X 349
744, olzkg, Al AHF F7HE vt

payoff (T ,Buy_Sel,5,C,P,LK,Value) . -
get_sign(Buy Sell,Sign),
data(T,S,C,P,LK,B1,B2,H1,H2R1,R2),
h(B1,5,T1), h(B2,S,T2),
r{BLS,T3), r(B2,57T4),
Value=Sign*(H1*T1+H2*T2+R1*T3+R2*T4)

get_sign{buy,-1)

get_sign{sell,1)

h(X,Y,2):-Y <X, Z=0.

MXYZ) :-Y>=X,Z=1

(X, Y2y i -Y<Z,Z=0.

f(X,YZ) .-Y>=X,Z=Y-1L

data(call,5,C,P,LK,0,K,C*(1+1),0,0,-1)

data(put,S5,C,P,LK,0,K,P*(1+1},0,1,-1)

¢l zeagle] vpE Aee F FAl 1A
°] 5, F &) AA F717t 50, olAHEe] 0.
05, @ F7b7F 604 W, & &A1& AHgshe] 5
Mg vhglstal ool o)5e] e M ol
Hi= gejelr), o] Aojo M digE “Value
= -4.75" ]t}

?7-C=5K=50,1=0.05S5=80,
payof{{callsell,5,C,_ LK, Value)

o 2ye vz b 49 F $45 7}
] AL Ak A olede] 3Mr) =2
$ 718 atohut Asle thed U
e “Value = 42.65-5, 0 < S <
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34 1997 1. YuAEE= A5 ALE

= 30.65" E-& “Value = 5-57.35, 5 >= 60
35"0]ch.
- C=4P=31=0.05K=5(,
Value = V14 V2, Value > 3,

payoff (call,buy,5,C,_ LK,V1},
payoff (put,buy,S,_ P,.LK,V2),

4.2 HE7) Al2H[13]

Agl =u] del= wd 7|8l {model-based)
Ak AFE7L AxE] Akl gYd zIHE
whlgheh 5ol oigle] wla 34471 Prolog
HI[51E AH8-8ted A3 AHgAl o Ask A
FoWb Aage] o djeju}. o) AlawlE A4E
a2 QA8 AFHeR EaF(decompose) F
gl 7k gae g dEH FAE AS
*}-9*3}04 FHYTE AF Tl g 283 3

l

Ql 3 pipe 1

Q3
I idle
_— Q2
actuator

Q4

Q5 pipe 2

ek,

system([SI,S?,SS],[Q1,Q2,Q3,Q4,Q5;I]) -
ppe(S1,Q3,Q2,Q1),
idle_actuator(52,1,Q3,Q4),
pipe{S3,Q4,42,Q5).
ppe(1,Q1,32Q3) :-Q3=81+Q2
ppe(0,Q1,02Q3) 1 -Q3* Q1+Q2.
wdle_actuator{1,,Q3,Q4) -
el 27 v}
dle_actuator(0,[,Q3,Q4) ! -
2] 23 vk
Zrade z+ oo A Qlpel| AR
5= W4 81,82, 83 7 A 249 A1
oltd AL Oolwl 1A E TG Hed Wy
olty. o] =@l A Alx®] 7} g

Fll‘ do
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39 ghe 290 de e Qs o
yao] Al AZ oy & ok o E
Zo] A9 “gystem([81, 82,531, {40, 37,3, 3,
40, 450)"E 39 o g “S1=1, §2=1, 83
=1"e]) v}t wEt A “system([1, 1, 1}
[40,Q2,Q3, 18,Q5, 800])"¢ R E 74 2

7 A4 B2bg & o) Q2,Q3,Q52] & ‘-"%‘5}

= Aejolel,

e oo

6.4 &

A =g z2a9e = ZRaYE
A Seor} AF}H AR TEIHYor 7]
H} 01% ] 2 AFse] dx mH 534
o] §-3ted 2 w7l whe gdojelrl. =3
o] Hole] = AFE Fate] ofe] o2 &
ofel x2nele], Astde, dlole}l uje]
2, Axede] T, F A% Fe Hell
Mf odzko] z1v) wFel] L FaAe] vlE:
7deE T vk A 3 # vE Fo AA
FTo Al 2 FoAE Qlale] o] Holo T
g «A7r #dslAl AgH 2o oln A
g =2 Alaglo] AHEE s gler o]F o] 43k
44 Az EYor} MLEHZ gt £ 2E &
gro] A A =e) 2P 3t
TAT 77} LAY g W el A
akel #gl Qv AR5 7R}

=i
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