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CONSTRAINT LOGIC PROGRAMMING/ EXPERT SYSTEM SHELL/

KNOWLEDGE BASE/ SYMBOLIC DOMAIN

This research aims to develop expert system sh&h wonstraint logic
programming for any knowledge base that can be dattowith constraints in
symbolic domain. The system can interact with ugergbtain queries and it can
provide answers with reasonable explanation. Tretesy uses ECLIPSe 6.0 as a
compiler because it is based on Prolog languagesaitdble for the development of
constraint logic programs. For evaluation of tlesearch, the system’s performance
has been compared against the expert system swvellopped with Prolog. Evaluation
criteria are execution time, memory usage, andlofecode, performed under similar
procedures on knowledge base that originate frars#fime source. Then observe and
record the results to summarize the research.

With the obtained results, we can conclude thasibe of knowledge base get
smaller when it was developed with constraint logiogramming. The constraint-
based expert system shell consumes less amourgrabrg and works faster than the

shell that was developed with Prolog language.
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g 4 I { 1Y a o w {
suUnuuiiive lduFeuiiesnnilugluunnaeandosnuniinaludialszs1iu ngnldlu
msuaasnnuazgnizonldlaeszuudizedny (U 2.5) Tasglunuvesngazgnilsuli

v Y
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(Wikipedia, 2011f)

Knowledge Base

Inference Engine

‘]Jﬁ 2.5 LAAIANNFUIWUTTEN I Rules Facts 1ag Inference Engine

2.1.2 e'r’mumammmﬁ (Knowledge Acquisition Subsystem)

=S 9 wdo
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(Feigenbaum, 1992)
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P ' g Y
2. anudignununisegluglunndunssFy (Compact)
3. anuiansagni lufanigruans ey (Inference) 1o 191y

1 1 I o v
msudaymiaie 9 latheuaziuse Tulia (Automated Reasoning)
d v Y "Wy v A = ¥ A o & '
4. amnsaiseuianuiluild dremainmsisoudveunsosins ¥eeg
{ 4 1
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EII‘VI 2.6 ﬂ1§LLTIuﬂ'J"I?J§LGIf\W]§3ﬂ$
2. ﬂmmummiz%ﬁm‘ﬁ CMRE (Procedural Knowledge Representation)
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JIAINUNU LTYNI “ﬂa” (Rule) G]Nllﬁagﬂa%zuﬂ'J'lﬂJl‘]Ju@ﬁﬁgﬂﬂﬂuﬂ'lﬁlﬁﬁ'lu'lﬁﬂlwuﬂalﬁﬂUlﬂ
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o A ¥ ] A~ 9 I o ! 9
Glu‘uNﬂ'imgﬂllﬂm"luﬁummwa LLa$§$UU%NﬂWﬁi“BﬂQLﬂH%WH’JHNWﬂ%%Eﬂﬂ@]@ﬂﬁﬂu?ﬂ
ﬂﬂmél (Choopan Rattanapoka, 2010)

a ) . d
3. N3 umummiﬁf AT 0U1Y (Network Knowledge Representation) 11lu

maunuauiaeIassaivesns Usgnoudis Tnua (Node) 118203 (Branch, Link or

[ v 9

@ % ] { 1 @ Jd
Arc) TagTnuavzunuiagdautield 2 Uszian fe Tagniude1d wu mivie sooud iludu
A

E4
=

uaﬁmﬁ%uﬁ'm"hjllﬁ'vﬁu HUIAA MITNTLIN Wi@LW@]ﬂ"ﬁiﬁ uﬂﬂ%iﬂulléjiﬁﬂﬁﬁ\lﬁﬂuﬂu
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T10021900 WIPAUANHUZVOIIAY 1¥U TWIouuIala daunvezindiilumsizonTos

)

] Ed
v A v

v o J 1 1 Y 9 o Yo A A 3
ANNFUNUTIZHIN THUANN o 1deiy Taslddmmieranaennuvmelumsmivunu
1 o 1 A 1 a A I Y @ ] Y a A [ Y o A
Ui Ay 3 fe udu dredivesmsunuanuFuasevisndad ldasgiln 2.7
9y Y a A 1 A ] 1 a 9
ToAVBINITUNUANNIIFUATOVIY AD 1800N15AANINTATIANGS
I 1Y) ?x’z a A Y1 ~ A 1 A A 1 =
huszausy aunsadamumawenToelaie TanudanguluGoavesvinanievis uazll
msmeneaguanyuzmelunieile dauderdelunmsunuanuiizunsonts Ao anunue
vowmaz Tnuaeradoanuld iesnindwdazMe199zlinarsnnuruie e1naen15ATI99Y
Y 2 ° = Y ' o dqy 1A
Foaanarn rwndeuTdsunsuldein vazvuiavesnitsanudinlders hidisane

(Choopan Rattanapoka, 2010)

Builder

(3 1

7191 2.7 AedemsumunuIFunseU1e (Misiaszek, 2007a)

4, MINUANIF1n59e319 (Structured Knowledge Representation)
I a 9 o 9 9 1w 9
WumsunuTasmseuiennus luanvuzvesIassade annsoldaiugnumsununiug
a A 1 9 A 1 g’/ =\ %’ U = Y Aa
Fuaioueld e Tnuanaaz Tnuatiulianudridon Fegluuuvesnisunuauiizs

{ { A v o ] {
Tassadremilufiion Ao wlsy (Frame) aadaegnalugili 2.8
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A AQ Yo ya o A v 9
5w Ao ﬂ’iﬁ]‘Uﬂi‘ﬁﬂTﬁuﬂﬂJ’ﬂU!ﬂlﬁﬂl@ﬂﬂ’ﬂugl%ﬁ’mt‘muﬂ’J']iJ“IﬂJC]ff)u

Q

el 1FudTym ladynivil Taolsuazgnuiisesndiuadiudes q fiFena1 “slot” Taw

= 9 A [ 1 A A 1 9
Slot ISUUUINUFAAIAUANHUSLASAIVD Slot NITYNI “Facet” hl,’J

specialization of : room
location: hotel

contains : (hotel chair,
hotel phone,
hotel bed)

specialization of : chair
height : 20-40 cm
legs: 4

use : sitting

specialization of : phone

use : calling room service

specialization of : bed

use : sleeping superclass: cushion

size : king firmness : firm

part : (mattress frame) |

(% 1

71 2.8 @198193mMIUNUANNEIHTAT 99519 (Choopan Rattanapoka, 2010)

U

9y = Y a v A Y A A
GIJ’f]WIJENﬂﬁlﬁ/luﬂ’ﬂugl"b'ﬂiﬂiﬂﬁﬁﬂ 19 Slot FIWITDAITTIUNVNTO

[ o 1 o L 1 [ 1 a
anadlddre awnsomivuan Default 18 awrsaiusullszgnaldsaununioniesa

4 =~ o 1 U Y A Y A 9 A
anunuela nazliguanyaz lumsnienea adedavesnisunuanudiFelasedadi fo
WouTdsunsyldern erndenisaglanu nazmsesionldlumswauios  (Choopan

Rattanapoka, 2010)
5. mnmummi’@wa UWH1Y (Multiple Knowledge Representation) Tu
v 3 Y a a " A ! o v o

msunuanuiuuminlaiissgdunuimereiveg ldimisaneaonisih i ldauduaugn
Yszin1a iosninmaunuanuiuaaz jlunuiideduazdoidouanaany Famsunuanug

a = o Y A ! ad Y1 v
IFHANHE Y M8 MITTDAV0AaZ AT 1FT WY (Choopan Rattanapoka, 2010)

2.1.3 na"lnegum (Inference Engine)
o 1 Hq Yy ¥ Y
na lneyuuiadnilunalnflddumanudlugiuanud anuawisalu
mmﬁﬂmﬁﬂugﬂuuu (Pattern Matching) N3850 (Investigate) N15U99 (Eliminate) ﬂﬁi]W‘Uf’j
. A o oA Y o ¥ oA = q9 Y
g (Matchlng) LW@WTNaﬂW‘ﬁWQﬂ@@Q muuimz‘uuermmujm%ﬂa"lﬂmgu1u1uﬂﬁﬂum

anudanguanug lasasa (No-poor, 2010)
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2.1.6  AI9819UBIST VDT IV IRY
a 4 {
Tulla.a. 1960 sruntsgutygrdszavg iatlasunuaulanin

Uszantanlumsimauni q lhiflumsmitasafunaladwmiueddaymifaiunise

' v
~ JA A

F) A A d’! = a
LLﬂﬂiUUWWVIﬁaWﬂﬁaﬁl‘llﬂ\‘]ﬂiyﬁ'lﬂlﬂﬂsllu GlUﬂ’NlJ‘WEﬂEﬂlJGUENﬂWiﬁﬂHWﬂNﬁﬂluﬂlﬂﬂﬁgﬂ‘Hfﬁu

a9

v '
Ay v A =

o ] Y @ % ..
aegandinnuaves T sunsuuddayrina luUna T sunsy Heuristic 1182 Theorem Provers 9
1 t:yd Y A ] 1 o 1
TilsunsumiartiianuansalumsundymluGedns  wu Jynin1ugaveanuaine
[ o
HAZMIDUDUNAINULUAINDTS (Feigenbaum, 1992)
1. DENDRAL
Tuila.g. 1965 Feigenbaum, Lederberg (18¢ Buchanan (Feigenbaum,

v Aav a [ s ad a 4

1992) 1inspveaurnMInnssauauesa siuIasenmslumsldivananisinermans aae
v o A a a a o q W vy Ay ve a &

msasuusasesiiidsz@nsamge s ldoumednilldsuanuauladnass Tagnaau
v 9 v f 2
#1843 1nTasamst Ae TUsunsufisendnt DENDRAL (HuTdsunasuutlannuvineuiaais

] a A J 1 a 9 a A Jd A A Aa 4
alnasuvosTuanaduni g ludueaduuagIuYedIAT9a3 1 TuanaduNnI g UNaTUANNN

1 9 9y 1
waungAseioyuil luye Applications of Artificial Intelligence for Organic Chemistry: The
1 9 Y T
DENDRAL Project 1i07/1.71. 1980 53aUAMMEINY090UFUTAOANNAMNTOTEAUAITI1 1Y
o Y I AY o Y a A YA °

1ARANIINAADIN 11 DENDRAL 1Hunginnielaauuagiuinii “anuinesiuiv” uaylu

9
Menasisenimanmsvesnnud Tugienaidu q Tisunsy DENDRAL fie Aufuiiaved
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Y 0o w

Tsunsuszvudi¥ermn uazmsWaIves DENDRAL lduaasnandidgueslyniuaz
Y031 UBITUVAIFIM DY (Lindsay ct al., 1980)
2. MYCIN
<3| 9 Aad o i < Yo o
MYCIN Juszuufiredmngnlyedead9sIaEmag3iniuuin
= & vy = %’, Y, Yo (=
go szuviuaadlimudsaoaenssunuuyIwINITATINTN A28 Inafsayiuny
9 o ' 9 o 9 Y a a 3 Y <
TAnounUsEHI9F 9Tz DU DTZUURFeI Y Saunalimsesuremauaiiuussia 9 1Tu
o { o { aa o 4 .
asasnniimahszuudisedsng 114 lunsdianen1ansunnd (Buchanan and Shortliffe,
) .
1984) naziduszuvudunvuveudonszuufiToa91ny (Expert System  Shell) n1513e1
A P ¥ 2 D s ¥
TsunsunldenszuudiForniy laudsiuaoums Idimawataznsoudmsumsunuaug
1aTaem 11l e Nazamnsonlasu Tamuvesnnug tazimuvsoadeszunIndldde uag
Ny A g A ¥ A A o Y9 A a <
BaunuuRulaenszuudiFermagre EMYCIN M ldludanaiyd (Melle et al., 1984)
3. XCON
I & Y Aa A ] =
XCON uniialugesvesszvudieimnynangaluyigila.a. 1991
A 29 ¥ 9 Y A A ° '
numslszgnaldszvuddernglussuugaaimnisy ¥iNved XCON AomMImuuan
o w ' 1 o a 4 <
molddedinavesdiulszneudos 9 S1UIUNINYDINBUWIUABSYUIAANVOI DEC N3
o 4 o Y < 9 o Y £y a
MruAAIAIe XCON  a1nsniilaednesiannazgndss i ldludunisndanazms
°o. A Y Y= 9 Jd 1 o o '
Aulunsvneved DEC amsniszndalansaiuaeaaisaell XCON shmsimuanives
N ¢ ] o ¥ ad ' < A g @
ABNNAADTVUIAANTIUIULTZINW 300 ATIADUINGINTIANNGTIVETAINT T UNYBY
vazunvae liliveianain (Feigenbaum, McCorduck, and Nii, 1988)
@ 1 { o 2 3
XCoN la5umsvensveumagauiniauaz 19 1an lUau naedlu
s2UUAFeIMQYNITeN1 XSEL tWoreliniinaiueieves DEC a1mnsomuuan ez sin
o { A 1w v
evogUnsel lunanaaaenugna 1AuT (Feigenbaum, 1992)
4. Dipmeter Advisor (DA)

I A =< YA Aa A ] =
DA Lﬂuﬂﬂ‘l’iuﬂuﬁﬂﬂmﬂﬁzﬂﬂ@L“]ffl?“]f”lil]%ﬂ‘i/]fjﬂ‘lu%?ﬂﬂﬂﬂ. 1991

g

9 0

a [ a 4 a
ﬂﬂﬁ}uiﬂﬂ Schlumberger 1sunsu DA mmi’amﬁxwms"lwamawmg}auazuuauaﬁmﬁgm

v @

A = a 9 = 9 A 9 A A ) v 9
NYINVUYTUASNITBTUIYUBYA DA AANUUBYANIVINIIINATOINDIICHRNAIWITUAUN

%’ o ) 2 A a A [ = A A 1 . g‘/ a Y
HIWUUAZNIY FIUTUUAITUINGINUANUAIADYINTONLTYNIT Dip VoITURUN18la

ke

a

=) 9 = 9 2‘_, a 3‘; = 4 []
W‘L!N”ﬂaﬂ ﬂTi!'iElugﬂ’ﬂlJi;ﬂﬂl’E)Elﬂunﬂ 9 ﬁfJEJ"If‘L!GU’ENWUﬂWEJGluﬁQmmguuiﬂ]igiﬁl“}fuﬂfﬂ\‘]

1 TuMsa157911115Y (Buchanan and Smith, 1989)
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5. Charley

o ' Y A

I =) o 9
Charley L'l]u fv'l’J’E]EJNGUﬂiiﬂil!ﬂﬁh@lﬂ’ﬂuﬁiymﬂmmﬂy‘aLW@ﬂ'iN
A AN Yo o Aa 7 < A A Y R & ams
AUUATIUUDY General Motor Mhlﬂﬁ']‘l’i‘i‘u"llﬂ5']3ﬁﬂﬁﬁuﬁgm@uﬂlﬁ]ﬁ!ﬂi@ﬂ‘ﬂﬂiﬂa Gl)'\u“lJ’L!’J‘ﬁﬂ
9 4 [ 1 A 4 a
Gl“]ﬂl!ﬂﬁllﬂﬂﬂgﬁﬁl@ilﬂ%@ﬂ%ﬂ‘iﬂﬁ IﬂﬁllﬂWszJﬁlNﬁNﬁluQﬁﬁ1ﬁﬂ‘i‘illﬁlﬂ!ﬁll!@l HagNITIANAN
o
’qﬂﬂi o (Bajpai and Marczewski, 1989)
6. Lend Lease
=1 sid' A A Y [ = kA
6ﬂi$1J‘].lQL%&]%1@%NLL§Q§Q1%ﬂﬁWﬂﬂU Charley “]NﬁiNIﬂEJ DEC

) @ Aa o Aa o 1 Y ~ ~ = A EY
ANTULTEN Lend Lease Uivnnoaswnlvgngaluseaasae e ldlumsdssuanalu
1 9 3 2 = 9 A & 9 o = A&
m3nedaieImMsgeamaseau laslinnugndetodn £10% aeldarmuraiies linss Tu

“luizwim‘hmswﬁaﬁuaﬂﬁﬁ (Feigenbaum et al., 1988)

y g
7. NKK Steel Co.
TuhueuRennuussn NKK Steel S1nalulszmaqyu laldgduny
d’ F) o (% ﬂ}d' 1Y 9 91::‘ d'
ANVFYIFPIYATUNTINNUAVAVHIVBIRIFIIWIYIAVD1Y 1 51T VUHIFIF YN
4 [] <3 [ [ o

AMANMIANANUUILTUYDIANUUANA A UVDIANVAVINAI HAZHIIUSVBINITIINIUVYD

1 H { @ U J [ a 4 :
wur luyanaidu 9 ﬁﬁﬂﬁiﬂﬁ\‘]‘ﬁlﬂy’ﬁigﬁ’JNﬂusUfNﬂfJiJW’JWIfJi (Real-time) “TN‘iz“U‘U

Y
=1

= Yy A Yo gk A .
L%El’)“]ﬂﬂluﬂﬂﬁi’l\‘llfwfJ‘lﬂElGIfViﬂ'UEW@EWWLWW?&U@%@Q NKK (Felgenbaum etal., 1988)

9 Ll

eEE

8. Authorizers' Assistant (AA)

A Y . 3w 1 )]
AA A9 FEUURITYIBIYVDI American Express Hudreg1aveansly

Y A o o a 7 q Y o 7
5$1JTJQLGKEJ'J‘B”I‘EIJLW'ﬂllTl_l']J?Qf’;lil!ﬂ”IW"U'E)QﬂTi@ﬂﬁuiﬁ]sUﬂ\‘llll;}rklfl 1%11&‘?“51161.]@11“%‘1]9\1111&!}]8

v A 4 1 o a 1 o a 4
Tumsanaulazeygranse hioygalignmdhszSuasssumilon AA Himsiasizd

° Y Y A

I { 0
doyasiurumnnnuilugiudeyavesgndin Amex iy 131duds doyminl A vhAens

3 U U

o v A o a ) @ o [ I
uuzihmsaaduls waglideiuomanadimivvorauouus wiouuous i lvnunyuond
9 A Y] 9 3’/ = Y 1 =S ~ tdyd A
doyanaiuayudorausuuziu ¥ ldnanovunulunivesmsnanaesnideNu1ainms

a a < o 0 .
nasa wazairdulailuswautsduaoaaiinell (Feigenbaum et al., 1988)

9. szuuMsauiuMsdImsumsquadnmanulasaialudinudingy

[

A 9 y X A . A v
Lﬂﬂﬂﬂﬁ%ﬂllQL%EJ’JGH”IEIJQﬂﬁiNﬂJU!Wﬂ%’JEﬂHﬂﬁﬂi%ifmNﬁﬂﬂﬂ@]ﬂﬂ

o { o 1 4 I
Hagnuna 1Uﬂ5€ﬂli’)\ﬁgﬂﬂ‘ﬁ“ﬁﬂ‘%}ﬂuu1ﬂ MU NRUNIYIIFNIT NYHINUN uazﬂgizgﬁﬂu 1
v 2 - 3 o 7 o A o
AU nuuummﬁmuiumwauuuuaaummﬂuamaﬂymﬂﬂmamﬂiwwummm

‘lj”lumeUmW’JﬂL“U”l (Feigenbaum et al., 1988)
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10. Taxpayers' Assistant Expert System (Internal Revenue Service) Tu
Uszmaanigamsn

! ) 9 ! Y Y aa

W‘L!’JEJ‘]_I'iﬂ”lii"IEJ]'I,ﬂﬂ%GIf’JEJ‘quﬂﬂ”IﬂﬁmQ IRS ﬁ"liJ”IiﬂiTiﬂl@l{Jjﬂﬂ”lH‘ﬂ

Y ] o ¢ A 1 Y Y = 1Y) P
gﬂ@]mmumﬂsﬁww L‘Wﬂ@]i’]Uﬁui’NG]ﬂﬂ’J”liJ@]@QﬂﬁﬂJ@QF;ljlﬁﬂﬂ?HI‘I/]iﬂ‘l/‘m 91 Fresno i
Iy a Jd A A Sldl ] A = v Aa d‘ [
Tulare Ell’f]ﬂ’iﬁuﬂaV\lﬂ’i!,uﬁll,ﬂai’)ﬂizﬂll@L%ﬂ?%Tm%ﬁﬂlﬁﬂﬂiuﬂimﬂ"l’iﬁﬂﬁuzli]l,ﬂﬂjﬂﬂ
v A [ =2 9 v A A A 9y =~ Ao .
qITANITAINY i’JiJiN@ﬂ]ﬂﬁ’m’ﬂﬂ”I'J"‘VIEJﬂﬂ!ﬁiJ‘]J@]ﬂ”lfli@]ﬂg]iszlﬂﬂ"lfﬂcﬁﬂu (Feigenbaum,

a

1992)

J 1 j‘ Yy 9 Y (J ] Qld' ?x‘a 1A
ﬁ]”lﬂ@]?]’ﬂﬂ”l\‘lmﬂﬂﬁuij‘ﬂlﬂiﬂﬁ?ﬂ]lﬂ?"l AIDYNVNITSUURLBIITIUAULA DA
= R A g o Y ' 7 = s '
ﬂ\‘lﬂi]i]ﬂullﬂi]%LﬂEJ’JGU’ENﬂ‘LIﬂﬁWEJ”IEJ”I?JLLﬂﬁiUuW"I‘]JNﬂEJNEUBQEJH‘HEJ %Qiuuwﬂﬂﬂjqﬂﬂﬁlﬁ]%%\l

a P o ~ v ¥ =2 oy & g4 v kS v
3Jﬂ’31‘11§ﬂ’3111‘]511ﬂﬂlu1/13J"IﬂW@1°L!ﬂ"I§LLﬂﬂﬂJ‘H"ILl‘L! ﬁ]\‘l@ﬂ\‘l‘W\iP;IJ!“KEJ’J‘B”IiIJiHﬂ”IHHUiUﬂ"IﬂW

v Y
A o =X

3 ) v Aa A Y ' 9 A ~ ]
ﬂ“iugufluﬂwjﬁﬂﬁucli]ﬁiﬂuﬂﬂiyﬁnlgnq 9 531]1]Ql%ﬂqﬂﬂfyﬁﬂﬂ1ﬂ31lﬂu5$UUWW@lu1mu

A o ca & YA Y Aa 2 o 9
LW@?JWIN”II!LLV]H?JHBEJT]L']J“L!QLGI{EJ’J‘B”IEUULQWWGHHTIM@EJL‘]J‘LH]”IH’J‘L!‘L!@EJ

U

A v
2.2 sﬂaaﬂizuugwmmm (Expert System Shell)
Y & A s o s
sruudFedn g iuldsunsuasunamesnunsinuluglunuvesassnmeans
Y o a v A A @ D, ¥ o ¥y 1
adenuNszUIUMIAa laediFermnyMiuuybd msaduszuudiFermngaunsnilanwa
Fudu TaomslemsieuTUsunsuarem8IIAT§IUTY C/C++, COBOL nianu19 11
=2 g = o = & v 9
FaudunszuINMINGINEIINLAZABIAT IMANAILDININNANNTUFOUVDI 1 5UnTUTZUY
(Jackson, 1999; Salim et al., 2002)
A DA I a A g Y a o
nlaenszuudrermyiuldsunsudamaydnlylugsnegaaivnisy Sguia uas
Tunangasmsine TaenlaenszuudiFernaiianudiaylumsaanamazussnuildlu
) 9 1o & 9 ) '
msaseszuudiFeny laglusuiludesadreszuuninamuae
@ ] A < o 9y A < A @
aregrannumiu Taen llvesTsunsuszvudiFormaezuszuunaiveayums
v A @ v A < Aq Y v A ] L
aaduly szvvaivayumsdaauladuTlsunsunlvdeyalumsdagulsTasaguniugiu
Y = 7 ) 1 79 ¥ v A A 1
M3 ldmgramlounyydlugduuuvesvoyania g mslszgnaldszundadulannuiios
A a 0 Yy 1o v A & 9
o “msszyanuranatn” Tusunsuazuuzaig lgn lulianwi luseuiudrenmsseyaug
a a 4 Y Y A o [ o a a
yoannuAalnavedginsal Tasnmsudalimsiuiemnmsiauasdunamanuiailng
o a J ’q Y o Y Aa o [ =1 d‘dd‘ [
mahyanlseaugunlszgnalamnliussmnas q Juumanangalumstadss
ninensyana uazianuinaulimassygne lunateningsnauazgaamnisy daunlden

Sld' ?x‘z [ 1 ?1’1 d' 1 9 a A o
5811J1]EJJLGHEJ’J“H"I‘EIJHHLMﬂ@]N@@ﬂllﬂﬂEJNEJ”Iﬂ‘l/]\ﬂ‘l!ﬁﬂ\iﬂ”ll“]ﬁ]”lﬂ Useansnmlunsiiau uag
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Y
anuiluiasnugldlasszvudyadszavfauinarzivegiunisldnunladenszuu

a3 g

Y

A13e7%19y (Salim et al., 2002)
v L 9 vioA v ' Hq v
nndoyaiosduannsaagyl1an nldenszuudFerny sreaanamazussuily
Y 9 Y g Y ' 91 A = @
TumsianszuudiForny ndounsdawaldana ldorenersvegapde 1 lunisiamn

PPN

srunlnidld wazdluldsunsu@amnsisdnionldirusuTdsunsuidaanlsedugodia

UNTNQY
Expert System Shell
E
X Inference U
Knowledge 2 N
p Acquisition |—|Knowledge Base Mechanism Explanation| | User [| S
e Subsystem Facts, Heuristics Reasonmq with Subsystem Interface e
r Uncertainty r
t
Knowledge
Engineer

517 2.9 naasInssadwuowulaonszuudiFe131ey (Chakraborty, 2010)

A 9 A o Y A 2 o d A =
LﬂaﬂﬂﬁxllllWL%&?%WiyjlﬁﬂﬂlﬁNQUﬂﬂigUUﬂ!“]ffn"]f”liyﬂ\iﬁuiﬁlgﬂﬂﬁ”ll”ﬁﬂlﬂaflu

U
Ly A

I Y v v @ v A Y = Y
GU@UHJ@]?"I']”I?JEVI@ ﬂ\?uu(luﬂ15W@Ju]iﬂa'ﬂﬂﬁ$1J']Jﬁl"‘lff]')"]f’]ﬂgjﬂgluuqﬂﬂﬂ1§ﬂﬂﬂllﬂﬂlvﬁxﬂﬂ
[ YA A A o I Y o v oa A 1
FIWITOTITUFIUANNINHAINYIAY L‘Wﬂ‘Vﬁ]gﬁMIllWﬁﬂiﬂufl%llﬂiuxﬂum?lllhﬂu‘ﬂ LWYLLA
o , vq v ¥ 2 Yy o Fo 0 A
Wﬁu‘uuaw186’31!6116@11!?1’;1%311!@114141! 9 ‘1]1!1]AIGL‘WNGLWﬁﬂJWu‘ﬁﬂﬂﬂWiﬂTQWum@Qlﬂa@ﬂ

9 < Y A 0w o £
TTUUNLBYINIEY ﬂi]gllﬂ581J1JQLGHEJ’J‘H”I‘EUUﬁ"l‘VFﬁJf"l’JﬁJGIﬂ‘L!”IiUuﬂ”Iiuu

% \ A ald'
fregalisunsunasnszuudiFerngy
1. FOCL (First Order Combined Learner)
S { { 4 v .
FunldenszvudiFermainldaunsisouiveunioains (Machine
. a v . 1 9 v
Learning) 115un5uiloud180181 Common Lisp @2Uv0952VURIFe1 Q152N uaIens
Y 1 a 1 = @ <] a
Aunguuudeunay tazdiuaadouuuniinlinunguazdomMans e (Kantrowitz, 1997a)
2. BABYLON
I o [ Y ] . o w
AuTdsunsudmsuiamnszuudiFernyg ¥elasumsy dosiia
<3 a o @ 9 aa o = Y
muldsasn wazmwiesuiedmivuldluanitade Tusunsugniliouaisn1y1 Common

. = 7 A o 2 s s .
Lisp Ll,anW’E]‘iﬁ!LElﬂLWE)i’EN‘i‘IJEﬂ’iﬂlw‘iﬂuﬂgﬁﬁ1ﬂﬂﬁ18l!‘l’\lﬁ@ﬂ’\|’t}ih (KantrOWItZ, 1997¢)
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3. MOBAL
I o [ @ o A
AuszuvdmiuianngdsuumsduiuanuvedllsunsuluTamwu
] Y v
YOINIUANIATINZVDINTAIFRATINTN Taen s IFaruuaraminnuives MOBAL 1w
g 1} < a a a A
aunsaagUsuuvesTamulundvesdomars udiasinzuaziasziDonds dwiso
Yy v Y 2 Y A = ¥ =
asavaounud laluvazilou muanuiniedmlasuniladldnaeanal inalneyuiu
111397M97U30 18 UN (Kantrowitz, 1997a)
4. RT-Expert
I Y o o v o
AuTdsunsuszuudaednyilsznn Shareware  F115UTAWAIUN

zUDAIFeIYN 1 C/C++ 1Ag RT-Expert 152n0UR18 Rule-compiler §1%5UA 111 C 41911

N

1 [ ' o @

37UNY Borland Turbo C, Borland C++ 181 Microsoft C/C++ Tdsunsu RT-Expert NIUGMSY

q

J

ldion1sAny1Ide wie 14 luaudiuynna vazlisuiioondnild lunudamndivduu
5zuuﬂ§ﬂ’§mi DOS, Windows 148 Unix (Kantrowitz, 1997a)
5. FuzzyCLIPS
< A 9 A o Y o w
WunldenszvudiFerniynileuarsn iy CLIP tinzdmsuuny
4 @ v 9 [~} a ~ A @ Y A A
ANUILazIAMINUToINI95 98N NAQUIAT D FuzzyCLIPS d181509aN15A0130u Taf
A A [] 1 P @ [ 9 <3 a ay v [] a
AguIASe 130 lutuen nazawsaldiunununguazdemaswunilnaldededdss

(Kantrowitz, 1997b)

=S a % d' v W . .
2.3 ﬂ1§!5118‘L!I‘IJ'5!!ﬂ'illﬂf\‘]ﬂ'i'iﬂgﬂﬂﬂl\i@ul’lmﬂﬂﬂﬂ (Constraint Logic
Programming : CLP)
< = Y A v o R A = a
cLp Wugduuvvesms@euTlsunsudretonluiidy Fedimsdeulusasing
a o 4 v v 3 a <
Tagueouniaa lUdanmsildludou lviiiduduese cLp iWuma@euTsunsumilou
Tisunsumanssnzndiieaus Iamuauveadon lvifadumi 11de (Wikipedia, 2011¢)
Y
ms@euTlsunsulugauuuniy CLP uaz Prolog ideuanaeagi1d aail
(Niederlinski, 2011)
I o
1. TuTdsunsuldsden veuwavesduilsezgnilszmauuudon o Tag
03152 NPUVOIRAA Fagod19nszIAnTZ18TU Predicate A1 ) Nogludianig q ves
Tlsunsu arululdsunsy CLP vzussgvouwavesdands ndruduveslsunsy Taoll

mytlszmaveuwavosaulinaezldluTdsunsy Hodaranu
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I o @ { a
2. Tisdenamsoniuguuiesams lammzaulsngniiew 13 luveniua
4 1 Y { [l 1
WIW (Term) @7U CLP  @wsnnluauaanlsainveuwaning g Ausiuuould u
o I . o 2 .
VDULUNUDUAVINUIUAY (Integer Domain) YDUUAVDAUAVIIUIUITY (Real Domain) YD ULV
S IGN ﬁmﬁﬂyﬁ (Symbolic Domain)
3 . . o 1 o Y
3. TuTl1/s8ennszuIuns Constraint Propagation 3£nNIzyHILMIIn
5 ' 2 Y . . J ¥ . . Aa
WunulgmeInu (Unification) 49U CLP 1%n52UIUNTT Constraint Propagation N
Useansmwna Genn Consistency Techniques
9 9y A a A 1 A =
4. mu1 CLP l¥nszurumsaurinddseaninmunni iwerfseuwnegu
% . <3
U Depth First Search Y04 115800
5. 7Y CLP 53U5IUNTYUIUNT Mentioned Search 11azinAia Constraint
. 9 F [ Y 1 ) a A v 1 9 .
Propagation !ﬁllﬂ?ﬂ’JﬁlﬂuhlﬂﬂﬂNiJﬂizﬁ‘WﬁmW 1aZ918A0NT 19911 Search LA Propagation
Solver
o 4 2 o wa A <
6. TuTdsunsuTdsaennszurumsaunivesuiulassa lusiaiie 1sn
1 ] Y ]
AN Query gnisen @aun1H1 CLP NszUIUMIAUmIazizuau Iag mshauveansanai
g L - A L4 a vo &
111 Built-in ogneluTusunsy 15y imsaaa labeling/1 Agnileny 13l
labeling([H|T]):-
indomain(H),
labeling (T).
labeling([]).
'y e ' Aq ¥ a ' )] =
7. 7¥1 CLP §ouuaved Builtin vualuguindldusmsund1d nagd
a a 1 <3
Uszansnmunanmui ldsaen
4 < H) [ ]
8. welszuranaldsunsumuilysaen Tu ECLiPSe 1iu'lidesld Library
v v W I o (% o 2
PuTdsunsu ualunendunududumsausuldsunsunie CLP Msiianuszdeaisy
v Y
91NN 3USLAA Library NA04A1TAOU A20819U04 Library 1 CLP  UfaH ic, ic_global,
. . . . . .3
cumulative, ic_edge finder, ic_edge finder3, ic_sets L& ic_symbolic Fludu
d
231 Tennsel (Syntax)
& ! 2 < ! @ 3
wugun e 1¥lu cLP diumnnawlisaen de'lensai lunwiTisaen
[ I 1 Y] [ g
uigoemilu 2 nau A9 Base Terms N1 Compound Terms N510az100a A9l (Apt and Wallance,

2006)
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1. Base Terms
- @3 (Variables) A0 M1USNYTE (Strings) N UAUAIBRASAY TN
v (A-2) vi3e 191 uTaa1a = (Underscore) tmusianalsii liiaula
U X3
- @@y (Numbers) A9 §2AUSIUIUAY U -1, 1, 0 HID TIUIUITA
15U 1.34
- @990V (Strings) A0 Msieatuvedisnysnelunasoaue
s1senAg (Double Quote) Fenaluvzifudaduessiia ACSII iy

“My Name”

'
= Y v v a

A y 2 v ¢ '
- 92A0N (Atoms) AD ANWONUYILNIUAUAIBAIDNHINUWIAN (a-2) 1HU
x3 130 Msseanuueeaaonyinielniosuieoylsznimag)
(Single Quote) 151 ‘My Name’

1 Ed
GRVEIIL RG] (Constant) i]%‘ViiJWEJﬁQ AUV TYDNUTS UASDEADN INTUU

=} 9 dy 1
Tﬂﬂﬂglﬁﬂﬂm@HQUUT Ground Terms

=
JYasiayn

[ Y

N

2
2!

2. Compound Terms

4 4 A 4
Usznevlidqe Wenines (Functor) 1az@13NIUNUA  (Arguments) 3

! Y <3

P4 P ' { A %
- Waf993 (Functor) 79 a2ullsenovuszasuNogniiIuavle &4

u

<3 £ sa PR ~ KA ¥
ﬂ'lﬁlﬁluj\‘ilaﬂﬂgﬂizﬂ@ﬂqﬂﬂjﬂ@1iﬂ’3luu@lﬁ1q ] NYNAUAIYQANUT .7

£l U

] (J

' s s A Ia 4
(Comma) 13 fla,b,c) ¥u18DI WaA0IF0 £ 3 0150 VLA g 3 A7
Avabua c
sa o A A A < s s =
- 919NUVUA  (Arguments) Ap AeNognielurudavvesianmes
I ?x’/ @ o o 4 o A
Fulane dauls daav a1ednvse ezaon nIe Wanmesou q 14
U h(A, flg, ‘Twenty’ , X) , X).
Qdy . A o I 4 4 4 1 = Qd"
- 9139 (Arity) D IMUIUBISAIVUAVDININADS 1Y flab). UO1IA
< = 2 g sAA o sa P 1
du 2 snsaewiu 2 ManwmesniduIvesnuNUANLANAT
o Y 4 4 3’; d‘ = % A 1 I 4 P 1 o
A udnanmesiuesefednuy e idulenmesnuanalany

19 fa,b). 1510 172 92 lumileudy fab.c). My /3
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232 aawilszneunugivvedlsunsumulisdenililu cLp
115053 (Program) @31991ANTEVIUNS (Procedure) Ha® ) ATLUIUMT
% <3 { 4
590U AsTUIUMTA1991n)52 Toaan o (Clause) vane1lss Teanavilse ToadanToanuneg
<} a ] [
«» naziizTon Ao V019939 (Fact) W30 ng (Rule) TaeluTdsunsulidedidiummiziaizag
2 ] d v 4 [

lumsszygaisuTlsunsy wu 704y main  milouluTdsunsunudu q aauilsznou
Y Y
WuguveeTsunsuy Tasil (Apt and Wallance, 2006)

1. Atomic Goal fevanuAsIlsznovlUaioimsainn (Predicate) iy

sa ¢ a a A @ A ¥ A o A a 2 o
91T UV UAVOUNTALAN  INTAIAA Ao WA NYNAIFEAINNITNTLINILINATUAD
Ja P 1 3 4 4 Z’; 4 a

p1inawuanegnielursdvveslenmesiu Usznoulidre Foinsainn (Predicate Name)

9
AT INTAAADI3A (Predicate Arity) 1¥U eat(*Tom’, ‘Orange’). HU8DI NOUAUFY Taeiinsain

A 3w o A da s A & A N ad <
A0 eat HUAILBNNITNTZI WO1TNIUA AD “Tom’ 1AL ‘Orange’ HUAD INTAAADITA 11U 2
ANTRGUUNUAIY eat/2
A Ay A 2 oA .
2. Query 130 Goal A9 19ANUNYTLNOVIUNNHMUINTONAY Atomic Goal
Yy v Y o Y A Y o A g A 9
wazasmene < ldvimihndudedinw viodlugasudumsiseuanaldsunsy
: . .
3. ng (Rule) ApdenunisznoualedIuved Head Huilu Atomic Goal

' Y

MNUAIY “-” FI0ENTIUVDY Body tazavlseTenaale <7 15U pb,Y) - q(Y) , r(Y,0).

U

Y
Wll"lflﬁﬂ NYUN p/2 ﬁj‘l‘!ﬁ?}u Head 1tagd g/1 AU /2 L‘]:ju Body

] a . § '
4. Vo934 (Fact) A9 Atomic Goal NIUAIY “.” 19U p(a,b).

233 Jassaieveddsunsumunlilsdennldlu cLP

v o A = d o [ [ d A a ~
1. I UUUNT (Operators) HUIYDY WanTuveIdanyal 150 TN N

g

=<

I i g < 1
UszmaiuinasguniedlumadonTunms1dgluuulagiuuumiie mu 1+2 wse +(1,2) Tag
d' <3| v o A [ A . o =
N <+ @Wuagnidums eansonuadu 2 gﬂsmu f1® Binary Operators 11U Unary Operator U

Y
519221080 A9l (Apt and Wallance, 2006)
- Binary Operators : Infix Notation 11894 M3UsznAdIRuaUNT
o I o ] 1 1 o o A o [ a
Taormualiiudmuniieegasinals 5zn119@gnAUHUNS (Operand) ADIAT 1T INTAIAA
A Yy 9 = o o Y
before/2. 130 before(10,11). D109 slouluanyae 10 before 11 @1150%114 lagns

4
sznmAaIautiums (Operator Declaration) A9l :-op(700, xfx, before).

[ (Z

- Binary Operators : Binding Order M11899 S1AUANUTIAVVDIA?

g

v¥

Y v
AutiuMIuAazAl IAnadauANudIAY Wi IW5003a (Priority) A1nua IiAaaoU
Y

v o A y 2 1 a = ad g 1 a a
UszNAAIAMHIUNTUUIY 15U INTAAA /2. u"lwsaasmﬂu 600 FIUINTALAAN before/2. U
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z:ci‘ I A A [ A o a ~
Inseesailu 700 ileenluanyae 10:00 before 11:00 Tsunsuazi@onsiau lumsamai
a1 1 9 o [ I A o o A o 1a o w
11 600 ABY 700 AAEAUMS larsduiemyuansyinaie 1sunsuazsnau ludagiay
Wioau13oNea IuaAYUL (10:00) before (11:00) &
- Binary Operators : Associativity 11894 n151%0u Tean1591911
v Y
sEUINMIgNANIUMIINANNTeIAIN I FAIduiumsReIny tagmsivuaa Inseosa b
a111509 18 5 1+2+3+4 Awealarateuny Av (142)+3)+4 H30 1+2+(3+4)) “1a< 1A
MnuazlunulumsdsemadaduiunsIdamisotsvendiauanudidyyeedagn
o a 1 % Y A [ dy
auiiumsuaazdala Inanegiluuy Al
-op(500, yfx, +). Ain Mmualdargnautiums y didyniiga
PNAMIUMS x (Left Associativity) 19U 1+2+3+4 D3HUODI ((1+2)+3)+4
-op(500, xfy, ++). fio Mnualdaignautiums y didgni
QNANHUMNT x (Right Associativity) 1TU 1++2++3++4 BHUIODY 1++Q2++(3++4))
NIUVDUNTAAA mod/2. UN5UsEMAluanyaL Y89 Non-associative
Y
Operator A0 :-op(300, xfx, mod). M3t MualRAIgnANTUMINIFEITANUdIRYMINY
\ a o ! {o =
%1 20 mod 7 mod 3 Tilsunsuazalrasmsrhaunazveninlsz Teatisuiludesldruaudae
(Syntax Error: Bracket Necessary)
wANNMTUTEMAAIA I UAITUDY Infix 132 11/51071 ECLiSe 64
oyaa lilsemadiduiiunsludnyaz e Prefix 828 A0 :-op(800, fxx, bin). 1% bin 2 2.
130 bin(2,2).
- Unary Operator Mi1883 Mstlszmeaaduiiumsinsziinuaagn
o a =\ (=Y = A 1 é S
autiumsiiesdufe) Nguuumsilsenia Ae fx, xf, fy uag yf 15U -op(500, fx, -). HAUA1
ad ' a PR &
Inse03A11ARI before 1Wen 1a31 —T1 before T2. 1138 (-T1) before T2.
) a Ll 1
2. MIAIUAN (Control) WUBDN AIAUTUNTNNATINMIAATAN q N1
AVAUMITIUYE9 115HUNTUAIBNTATIVEOUAINIDII 15U (Apt and Wallance, 2006)
. ] . I
- $1-ud (if-then-else) 1¥4 if B then S else T TuTsunsuapiTsaen
= = 9 4 I a Y 9 o 4 'Y J
ansoeulugdunuved B > S ; T. nungda 1mand B 1uasanad 1Wvimeid S uadiwai B
I <3 o L4
Awiauds Tdvimen T uny
A o - . !
- Msaennsgn (Disjunction) U Q or R Iuldsunsuniun
< o 2 Pz ’ &
Tsaenawnsod@eoulugiuuues Q ; R wueds ldidenhwed Q Wie R nnilawarinils
Aa . <3
- H@as (Negation) Tuldsunsumuildsaen Ao “not/1” W38 “\+/1”

3 ' S ]
WU “not Q7 138 “\+ Q” 1% not a=b 138 \+ a=b 1TUATUILADY Yes W51 a 1 lu
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1 o [ (=Y o o o %
MR b AI590U No uansldiias 1tamimeii 1 1dnansetiy uaz luimeafedny
A 1
not a=a 139 \+ a=a Tﬂmﬂsmmamw No
Y a < ) A P P
- ASuAY7 (Once) 1Humsszy ¥ Tsunsudonwariiidlussanaiiusn
ra e 4 1
Tagaz lifio1sanneiou o) 8n Taeld once/l. 193 once(X=a ; X=b). TU5HUATUILADY X=a
9y =
LaENgAMIAUNIUR
o < @ 4
- m3da (Cup) Wumsszydadunianmsdumaesldsunsy s ldile
] P I a Y 1o o 9 Y Y A = 1 =
numNwdueTandd waz lusuiudeanum luduniady ) 9a 19U once/1. imsisema

(3

o a A = Y =< A '
FAUUUNTT AD :-0p(900, fy, once). HAZIYIUN] (Rule) ul’?l’?ﬂ once Q :- Q, . UUYDI LWDWLIN
4 I a kY Y o J 19 A AA
WIU Q Lﬂu‘ﬂi\‘llmﬂ Gl‘wmww Q LlﬁghlilﬁfNW%ﬁﬂﬂﬂiﬂ!@uﬂﬂ
a ¢ . A Yy 9 A Y s A v v
3. ade (List) A9 Iﬂ'i\‘]ﬁ'iNm@uﬁaﬂ@umﬂﬁiﬁuﬂiﬂ@ﬁﬂﬂ33ﬂ@'ﬂ1’1@1u‘ﬁ1ﬂ
~ ] = a =)
INYIDY LAY ﬂWiﬂ'iZﬂ']ﬁﬁﬁﬂiJ 3 qi.‘1Jl>!‘1J‘1J (Apt and Wallance, 2006)

) A

3 o Y J 1 1 ] 4 =4 <
- [ 1 dlu dyanwalusuenndeyanegnieluniosnaneil ([ 1) i

U

9
% (%

a a e/dy a a I I FY o o A
aurnvesaaa lassunanamdaluaadiulans duils danav aesnuse ozaou 3o
4 a [ @ < 4 1
Mano3 uazaFauaazdI9zAUAIBIATINNIE <7 1959 [ ], [a], [a, b, f(a)], [“Name”, [1,2]]
I
Fludu
< a I a <
- [ 1 dumsdsemadaduuuTaseadhe é1 T ifudaduds (HT) A
I a <Y A o = [ a @ a o @ = 1
itluaaanie Taenaauls H 5on31 Head unuau1¥naiusnvedaas uazauds T 5onn
Tail UNUATAVDITUNFNNHAOUDNNINANITNAMTANUNUAI8EIT H 195U [a, b, ¢] =
A
[a|[b|[c]]] = [a, bl[c]] = [al[bllc|[ 11]], [“Name™, [1,2]] = [“Name”|[[1,2]|[ ]]] ¥17® fiX) = f([a, b,
] I
clld, e, fI) TsunsNAZABLIN X =[a, b, c, d, e, f] 1T UAY
a %‘ [ I~{
- MRV . /27 19U [a, b, ¢] = (a,.(b,.(c.[])) 1T uAY
a 4 A o a 9}?;’1 [ = I a EAl .
meludgaansalisiuivandn lanaua 0 Ae 1uaaa19 (Empty List)
9 [ (% o =KX Ao 1o o
unudedaanyal <[ 7 llvudadisauluding
¥ . < a a S '
4. NITUIUMTIUG (Recursion) (T UMSTISUNINTAAAANET 9 IUTIUVDY
a A o ) 2 vy 1 A " ya ? a
Body nelunguounsama¥eidednu awisanganisiugilanaoiiio lilaizens1dn
(Wikipedia, 2011h; Apt and Wallance, 2006) 1Y
app([ ], Ys, Ys).
app([X | Xs], Ys, [X | Zs]) :- app(Xs, Ys, Zs).
a ' . o o <] g 4
5. mM3ydszuium (Bvalution) lumsilszuranamaeniwnlisaeniuised
= Y Yy & a A A o I YY & a
MsAOUN (Query) Tsunsuilszurananazaumdomoasansongniild ladeiiang

Y o A I Yy ' . I vy
ﬂi%‘U’Juﬂﬁﬁluﬂﬁﬂl‘!‘IﬂﬂWYﬂ‘U‘ﬂIﬂiafJﬂGI,‘b'LiElﬂ’N SLD Resolution (HUNTZUIUMTAUN
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puudu lfiweidiaey TasisuainTvuasinanasliiSes q audalvualy (Depth-first
A v = v 2~ v v o X ~
search) oM sAumDe Tnualundr lunwi Tdsaeniinszuaumsdumdounavyu lfias
Y Ada 1 . I A o 2 A g Y = J o Y
TUNToNI1 Backtracking 1 unszuaumstemmaeunaruamiull1d daludiuiivila
< < { o o ..
Tdsunsumun Tdsaendluldsunsunlinmssummasuuuudounas (Backward Chaining)
(Wikipedia, 2011h; INIAY G135 1YNTULET, 25540)
b4
234 Iassairammnzvedldsunsumun CLP
. . I o 4 [ J @
1. laus1s (Library) Wumsdmuaieuend ldsunsusui dalsuas
{ o w g‘/ @ Y [
doyannszinnumeluldsunsuimmmnznulfuddymvesdoyaludnyuzla Tasagl1d

lums19n 2.1 (Apt and Wallance, 2006)

H H g
a1319d 2.1 a3 lanssiiiesdu

¥olauss | viedoya | Senld | dsemsdandls | Qeulviiedy | mshau
) Constraint
Symbolic . X&::[a,b,c], X&=Y, . )
) Symbol :-lib(sd). Satisfaction
Domains Y&::[a,c.,d] X&\=Y
Problem
X::[1,2,3], Y#=X/2,
Finite Integer
Y::1..5 X#>=2, Y#<4 | Domain
Domain :-lib(fd). _
. X::[a,b,c], Propagation
Constraints | Symbol X=Y, X\=Y
Y::[a,c,d]
X::[1,2,3], Y#=X/2,
Integer
Interval fibio) Y::1.5 X#>=2, Y#<4 | Bounds/Domain
:-lib(ic).
Constraints Real X::[1,2,3], Y$=X/2, Propagation
ea
Y::1..5 X$>=2, Y$<4

2. CSP (Constraint Satisfaction Problems) 11894 anyauzmseu 11sunsy
Y 4 A Y o 91:'4 ~ o I F) o o @ ~
ud Tangdymnde s iiSoulun Tandszydlu nszuruuddymidimuadgiauduilsi
] A v o A 1 o Aq Y = 1 o v A ..
UHUHDU mejmqau"lmmﬂummuau @]’JLL?.ITWGLGHGL‘L! CSP 138NN ﬁ]tlﬂi@]ﬂﬁu‘lﬂ (Decision
v
Variables) 1W31231 CSP uuag“lumwmmmiammmuﬂﬁ (Apt and Wallance, 2006)
[ o { 1
3. COP (Constraint Optimization Problems) aﬂymﬂwﬂﬁmumﬁﬁﬂmw COP

Taona l1udr Ao msmmaeumanzaunga (Optimal Solutions) N1 1R yavewTonly

=

v v g a { { Jd o
Wanudluasa nag1n cost NANgAnLNTZY TaoWanTU cost (Apt and Wallance, 2006)

C)
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Y Y '
4. 732U (lteration) NM3Us U CLP uanawainldsaon lulisdonay
I ~ A Aa a %’ o [ ~ 9 9 o
Aumsiensamsana@us 9 nu ualu CLP gdununsiweulaaszaaisny Loop 11U
A9 9 TuN 1% 19U (Apt and Wallance, 2006)
- (foreach(El [a,b,c]) do write (EL)). waf‘fwﬁﬁ”lﬁ' abc
- (count(I,1,4) do write (I)). Waans N 1a 1234
- (foreach(El, [a,b,c]), count(I,1,Max) do write (I-El)). NaaNIN e
1-a2-b3-c
- (for(1,1,3) do (for(J,5,9), param(I) do K is I*J, write(K), write(‘ ’))).
Haans N4 5678910121416 18 15 18 21 24 27
- (multifor([LJ], [1,5], [3,9]) do K is I*J, write(K), write(* *)). HAAWT N
1456789101214 1618 1518212427
- (foreacharg(Arg, p(a,b,c)) do write(Arg)). NaaN ‘ﬁ/ﬁ"lﬁj acb
- (formto([a,b,c],[Head|Tail], Tail,[ ]) do write(Head)). waﬁwﬁﬁ"lﬁ’ abc
- 999
2.3.5 ldsunsu ECLiPSe
. I J Jd o 1 o 9 =
ECLiPSe (Hugavlauisdmsumsniamuasms lgavveamsweu 11sunsy
1Fanssngaleen luasfy (Constraint Logic Programming : CLP) Tuvo AT INUMUNT
' Y
MNUTEANTAN N1TIUNY PITAIIAT NITIATTINTNEINT NITIAAITINID LAZNITUUA
I Y o =) F) Y a 4 1 Y o
Auau mingnumsiFoumsdoumnumsunymadiaendas wu n1sasauuudasaym
ma@euTsunsuaeen luiidy madouTlsunsunwadiamans uazmadialunisaum
Wudu (Wikipedia, 2011d)
. a v 9 v A Y o Yo =
11 ECLiPSe Unszuiumsaunuudounauniinulanuniwilisaen
HazIMIAUUTYUMBINLANANNUDNNAIEN Y 15U Ada, C, C++, COBOL, Perl, PHP,
Python, R, Ruby, Scala, Clojure, Groovy 8¢ Scheme (Wikipedia, 2011¢)
a v d' d' Y
2.4 UIDYNINYIVO
TumsnuwazwadenszvudiFormnyare i smsdouTdsunsusnisnzaie
d‘ v o ya o Y o = 9y £ a v =) d‘ d‘ 9 [ @ A
Rouluiisan e laviinmsAnuduahauiteluedaninerdesnumsiaunlaensz uy
914' Y as =\ a Y A v o [ ~ =\
AFe111A1095Msleu T sunsuFeasingaredou luiisduasaglluaisien 2.2 wagl

Y
518azReandn0 il
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a a 4 1 a [ o a

MPUINUTVOI Muli (1992) UWINHMIINGIAY Ottawa  Iau uauenslsziliuna
A a s o { y
UszTeanin lavinmsdeuldsunsuneadlasmaassaunuszuudidorsa ioudilgm
a 4 v W o
awlszmna TaeldsdeuTsunsuFnssnzaloiton luisau minmsan T sunsulsegnd
] ' 9 v o w o Y Y o w A ¥
a1 umsuntymimsiaaiaulu VP-Expert i ldnudedinaveuilasnssvudizeisay
= o Iy o dg! Y = a A =\
U5z Aednsoi ldidnen muniuldlaemsi@euTdsunsudeassnegNlinsdou
a J { X A o <}
TsunsunnadiamaninieluszuufiForny FedivedenldnwTlsaenlumsad
@ <} { A o

Tdsunsunaaeu TaolonualeTsinsy Turbo-Prolog  (Aaudanivillsaennys e

4 o 3 Y o dy A 9 o a A= = a a :fdyd
vosuaualugwannvwiveldnuluTnsneunuaed) dnmwaniunilluinetinusiine ns

I, a 4 v o Y a %
1933 msdeu TsunsumFassnzgdredou luiisaulumsuddywieudssanadunu 9in
Y 1 =\ Aa A A AasAg U Y ~ 1A an
msnaaesasenun Isunsuaziidszaninmgega Weolidsn ld lumsuddyruies14nds

a o @ J - : 3 ' { o o <

Tagdave lawaurludiuiidre CLP®) Fuiludiuversimnizandimiullsaon uaz

VY o oo A v A A Ao & Y o A £y S
AOUAUDINDURIAVINEINUNFAUANI UL UADIIT leJl!ﬂﬂiyﬁ'lﬂ'lijﬂil!ﬂiul“ﬁﬂlﬁu

Y
A1U3T8v04 Roach and  Berghel (1992) lasinuauaitnmsdmsusintunounia

A 4 [ Y Ao & 1 o o ~ 9
agiamaniuaaluaiulsznaved rule-base 19 lagguiludrud1nuod proof tree N34
2 aw 2 By a = 9 = a Y
Julagnalnoyuiu TaglunuisesuilldesuiensnsldmsdiouTUsunsmdassnzaae
d’i Y [ a 4 1 = Qdd' Y [
doulvaiady (cLp) lumsdamsnszuiumsneagiamans uaznainnadsnlylunssanis
[ Aa { { 1 @ 3
A0 1189093 VT8I YN 0G 1Y proof tree tazdave 1d1gn 1w Tsaonlumsad

YA
ITUURLBEITIRY

aw Y o o 9 A A 9

NUIYVYDY Lee and Kwon (1995) "I,ﬂu”ILﬂMBLLNHWGJJuWi%UU@L“BEJ’JGB”IEIJV]LaﬂﬂlGH

LUIAAUDITDTING 1AY ﬁtymmmmmﬁma%img (constraint and rule satisfaction

Yo s A o 9 A 1

problems) ﬂWﬂiﬂﬁﬂQﬂ‘izﬁQﬂ‘ﬂ‘ﬁﬁWﬂﬁﬁWﬂ ?ﬂ!ﬂ’iﬁ]!1!0\111W%WﬂﬁluﬂWiW{ﬂJuﬁ$‘U‘UQWEJ’J%1QJI!L@]
Y o = ¢ 2 3 v ¥

az351J‘1J"lu"lﬂﬂiztmmmmwmwuauwaﬂmmm il Ull]‘ﬂ\‘lﬁllﬂ UNITUUDNICANHAINIY

1 = P A a A o v v
’G’HLWEWH\‘] il i’JlliNﬂ’NlJﬁN!ﬁa’)ﬂlﬂﬂ%WﬂﬂWi’N\‘lLLW‘HiZ'U‘U“VI‘VHllﬂ‘Eﬂﬂ uaz”lmaua

=\

v A v v o o 9 =
ﬂﬁ$‘U’Jufﬂﬁﬁh‘il“ﬁﬂNaLL‘U‘Uﬂﬁ‘U’N%iLWﬂiﬁﬁﬂﬂﬂﬁﬂiﬂﬂllwuwquigUUEj.!"lf‘il']“lﬂﬂJuGlNﬂJ

4
Auduianae 11l

]
@ 9 = v

' v A 4 t4
1. mua%’nmmmu% ﬂ'13JTﬁﬂTﬁlﬂfJ“]JLﬁ@iﬂﬂl@umﬂﬂ’]ﬂﬂﬂﬂgﬁﬂlﬁ]ﬂﬁﬂ1uﬂ1iﬂ!

U

Y { o [ J o
uazansanIuaNnszIIUMsuATymRTandinusynIeiane 9 Tag1d
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~ Y ] v Y A g 1 o A A A a

2. 3Jﬂ151WLWE]WEIW§93J 9 ﬂuﬂﬁ]f]ﬂ"lﬁlill@]uﬁnﬂi]ﬂ@nﬂ ] NU LW@LWNﬂi%ﬁV]ﬁﬂTW‘lu
MIAUN
asy Y o [ ax o [

3. ”J‘ﬁﬂ”liiﬁlﬂ@!ﬂaﬁTﬁiUi%ﬂﬂ rule-base LALAITNITNTTINYTINTU CSP

o 2 A s

TagauaTeFuilinsWaLIR8 UNIK-Object ag 0111 LISP & 1dtimsdszgnaiilu

a o

H [ H 4
Tdsunsuilsnenlumsnawum Faldnnmanauwunannszuudiernag luauitel

o o $ o v Aa 4
Eronen and Zitting (2001) dinauemswannszuudiseinydimiuinizingues
4 a 4 v W

T570a TasldmameuTdsunsudanssnzdreton lvfanuuuTdsunsy ECLiPSe lun1s
% Iya o Y o d‘ A d' ] a [ o [ 9y
Waszuy gave ldduduensesiiongaelumsusmisdamsdmiudauaszunlunis
= P P B} 9 o 9 Y A ° A o
Aanszvnguesliiiea Tasosnuunldawisa Tdneunudldszuu ldmenmmonerny

A 1
IA3BV18

a a Y o (X [ A 9
Heennadszan (2552) Iddnauemsdszurananasnszuiumsiuniliesdoya
& ) ¢ B AN Y o 5 A B & 1 YA
Wumsldlsz Teminndoyan ldnasninmsiumiesdoya degluglunuvesanuing
@ I v W {
anvazilu ngd-1da (IF-THEN Rule) doandesnudnbmzvosgiuanuinilsznenliae
Y <] a [ 9 o A 9 I 9 [ o J
To1M9934 az ng Tasrannisudimsiuniesdoyartlumsaingluvuanudunus
I A 9 S Y ' A ’q ¥ o Y
sgrIveyame lglumsnensainuieyaluilusuiaa iwerunilszgna lsnugiuniiug

¥ A 0o q ¥ 2 o ] Y A Y v o
1“53UUQL%83%1@ ‘VIﬂ‘ViE‘ﬂllﬁﬂﬁﬂﬂluﬁﬂuiuﬂﬁﬂﬂﬂiﬂﬂﬂ’lﬁqmﬂEjL‘IfEJ’J‘]ﬂiUu]lﬂ AYNITUN

v Y
A a K

9 = 1 o A & A <3| A vy

voyan NATUIUOAANIHIUATZVIUMTHUN LD mumwmﬂu”lﬂ‘lﬂwmmzﬂuwu
[ v J 1 9 1 d' 1 I~ 1

ﬂ'J”Illﬁ‘ll‘W‘L!‘ﬁi%WTJNGIJi’Ji;IjaGLuLNlﬁJ‘VIlliJLﬂEJL‘HL!‘JﬂﬂEJLl

= Ao A a 9 @ @ ald' A A a
NMIANYIIUIWYNNGIVNNUNTWAUITE UURITYIFIYNNNITYTUINITUUINA

A @ =\ a 9 A v o 1 X2 [~ o
MeanumsouTlsunsudassnzdretou lvisnunun ultediulnamuanudinny
a a 4 v v W o [ $ g
Tumslfuufaveans@euTlsunsurinsineareidou lafausanisnuaiuniuns
o a d A 9 YA = A o dsl g‘/ o
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F | component - N.. L= C)
File Edit Format View Help
- libGio). g Tous iy
:- lib(branch_and_bound).
compost_1(W,L, V) :-
W :: [50, 100, 200], = MY LAY UWAYDIA S
L=2.5
V§3=20, Gouly
V §= (W/100)*(L"2/(4%pi),
minimize(labeling((W,L]), V).—— mdaldSuudtlym
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-lib(ic).

send([S,E,N.D.M,O,R,Y]):-
S::0..9,E::0..9.N::0..9,D::0..9,
M::0..9,0::0..9.R::0..9,Y::0..9,
S#E>=0,M=>=0,
[C1,C2,C3,C4]::0..1,

alldifferent([S,E.N,DM,O.R.Y)),

?- send(([S, E, N, D, M, O, R, Y]).
D‘E==Y.°10*C1, S = 5{0 .. 9}

E =E{0 .. 9}
Cl1+N+ ==E‘10*C2, N = N{O .. 9}

D =D{0 .. 9}
C2+E+O#=N+10*C3, M = M{[0, 1]}

0 =0{0 .. 9}
C3+S+M#=0+10*C3, R = R{0 .. 9}

Y = Y{0 .. 9}
C4==M. There are 12 delayed goals.

Yes (0.00s cpu)

v J
(a) Tlsunsu (b) NAANT
31 3.2 @9619 (2) JUBvUMsTeu TsuNsFanssnzareteu luiidulszmnaums

G

o I v J
RUUIUAY g (b) Naa‘W‘ﬁﬂJﬂﬂfﬂiﬂizN’JaWﬂIﬂﬁlLﬂill

{ 3 4 ° 3 '
110319 3.2 WumsideuTisunsuieudilyminsniassuIumaus 119 0
{ 1 (%) U 1 aO‘ (=%
899 unuludnuse S, E, N, D, M, O, R, Y Tagdmviunulunaazaisnysae lushnu uay

A v 9 o Y < a
N@u"lﬁumil,muﬂmmﬂﬂﬁﬁumi SEND + MORE = MONEY 111954
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:-lib(ic).
:-lib(branch_and_bound).
compost_1(W,L,V):-
W :: [50, 100, 200],
L::2.5,
V$>=2.0,
V$=(W/100)*(L 2/(4*p1)),

minimize(labeling([W,L]),V).

() Talsunsy

?=- compost_1(W, L, V).
200
B

W
L

v

2.5

4790894703251 __ 2.546€47908947032¢

€ delayed gecals.

4¢
There are
.02s cpu)

Yes (0

4

Output and Error Messages

lists.ecc lcaded in 0.00 seconds
Found a sclution with cost 2.5464790894703251__ 2.54647908947032¢
Found no scolution with cost 2.5464750894703251 .. 1.54647508947032¢

v J
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- lib(sd).
solvel(X,Y.Z) -
X &:: [a,c.d],
?- scolvel(X, ¥, 2).
Y &: [a,b,c.d], X = X{[a, bl}
Y = ¥Y{[a, bl}
Z &: [c], Z=c
e o o There is 1 delayed geal.
X&Y,Y&=Z Yes (0.00s cpu)

(a) Talsunsw (b) WAANT

11 3.4 M08 (a) FUuvuMsTeuTsunsuFnssnzdreon lviisaulszinndronys

v v 4

A 9y v J
WANHAU 1IDUBAN LAY (b) naansvesmsUszuianalusunsy
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{ I 4 a %
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Y, 7 wazideu lumsasanuiuaindndean lnannms X&=Y vaz Y&\=Z 11134
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top_goal(X) :- vacation(X).

vacation(bangkok) :- stay(building), like(traffic_jam).
vacation(phuket) :- stay(resort), like(beach).
vacation(korat) :- will_see(ya_mo).

vacation(korat) :- like(somtom).

vacation(chiangrai) :- stay(resort), buy(tea).
vacation(chiangmai) :- stay(building), buy(orange).

vacation(chiangmai) :- will_see(lin_ping).

stay(X) :- menuask(stay, X, [building, resort]).
buy(X) :- menuask(buy, X, [tea,coffee, orange]).
like(X) :- menuask(like, X, [traffic_jam, beach, somtam)).

will_see(X) :- menuask(will_see, X, [thai_boxing, ya_mo, in_ping]).

~ o v A A o Y <
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) testd - Notepad =JiC)

File Edit Format View Help

-lib(sd).

solve(phuket, Stay,Like, . ):- Stay&='esort Like&="each"
solve(korat,_, . . Will_see):- Will_see&='yva_mo"
solve(korat,_Like, . ):- Like&="somtum'.
solve(chiangrai Stay, _Buy, ):- Stay&="resort Buy&="rea".
solve(chiangmai Stay, Buy, ):- Stay&="uilding’ Buy&="orange".

solve(bangkok Stay,Like, . ):- Stay&="building' Like&="raffic_jam'.

solve(chiangmai, , . Will_see):- Will_see&=Tn ping".
es_stay_like_buy_willsee(Stay,Like Buy,Will_see):-
Stay &:: [building resort],

Like &:: [traffic_jam beach somtum],
Buy &:: [tea,orange),

Will_see &:: [ya_mo lin ping],

alldifferent([Stay,Like Buy,Will_see]),
solve(Vacation,Stay,Like Buy,Will_see),

writeln(Vacation).
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Start

FUM Stay, Like, Buy, Will_see

solve
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Vacation

End

Main Process
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s A v 2 o A 9 A 9 A A o
paAllsznounndisnasny gzl 3.9 szuaalaseasavesilaonssuurmeIw Iy NmN
TuauIdemslszuianandinszuIumsiuriios (e nailszan, 2552) FaWaniale

Tlsunsudansing Tagldnuilsaon

User Interface

menuask

4

Inference Engine
solve
load
Knowledge Base Working Storage
top_goal known
rules answer

1 3.9 Tnseadwvewtldonszuudidedng (Hae maiszan, 2552)
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User Interface
constraint

list of questions

!

Inference Engine

load knb
labeling
Knowledge Base Working Storage
constraint known
rule answer
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expertshell do(X)

L natve_help

solve

Read value of variable

Ye: il

do(X)

O—O—0O—0

Yes
< *“>>>>Goodbye, see you later™ >

-7

517 3.1 Anumedeugasnszuaumsmauvesszuuiiodloumda expertshell Hagfaay
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greeting load_kb native_help
“This 1s the Easy “Type help. load. “Type help. load.
Expert System Shell” solve. why. quit. At solve. why. quit. At
the prompt” the prompt”

native_help 911 198 Fkab Return
| Return

JUM 3.12 AU EEERINTZUIUNTNTUYOUNITAIAA FD greeting HITTUATINAN
HEAINTZUIUMSHINTUUDUNTALAA T0 load kb LALAINTUNIIVINLEA

ATLUIUMINIIUYDUNIALAA 30 native_help

131N 3.12 greeting ymihudatonnudouiuudaisonls native help
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solve

\' 4

Clear dynamic memory (known, answer)

top_goal(X)

top_goal(X) is No
> “No answer found.”
True

< “The answer 15 "+X >

\J/

Storage dynamic memory (answer)

\J/

‘ Return I

9
Voya

LAAIFNDULN

JUM 3.13 AIUNERINTZUIUMIINNUVOANIALAATD solve

{ ] @ 2 1
1ngilii 313 Fon'ldiuilu dauvesnalneyuiu Tasisuainnisdien

o { < o ] 2 o
HUUNWAIN (Dynamic) ﬁ@']flllﬂunlﬂillﬂ’]svnq']Uf’lﬁﬂﬂ@u ﬂWﬂuuVﬂﬂ'liﬂujJ']uﬂafnngléij
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Al¥5zu udwhmsnudaey 13 1¥numdedu 1wy why
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why

=3

\J/

Call dynamic memory (answer(A))

“The answer 15 "+A

Find all dynamic memory (known(X))

< “The known storage are "+Result >
' Return \

JUM 3.14 AuEaInszUIUMINNUNIAAn e why

10311 3.14 m3ihauezEunInmMsuaasdaeu lannmsoyuiunnug
o v a YAy ¥ v y - = T
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menuask
| Start \

“What 15 value for

"+ Attribute+ “7, nl, Menu +

“Enter the choice>"

Read value of variable

Storage dynamic memory (known)

| Return \

37 3.15 AINULEARINTZUIUMTINNIUVOUNIALAATD menuask

A < o 1 a 1w 9 o @ A
%'lﬂg'ﬂifl 3.15 Lﬂuﬂ’i%U’JuﬂWiﬂNWNﬂJfJ\‘lﬁ’JuﬂﬂﬂﬂﬂUijl‘]f dmsuaonszuy
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- 4 2 o
NFANAYD menuask WHuaaaluzili 3.16
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menuask(Pred, Value, Menu) :- menuask(Pred,Menu), known([Pred, Value]), !.
menuask(Pred, ) :- known([Pred, ]), !.
menuask(Attribute,Menu) :- write("What is the value for "), write(Attribute), writeln('?"),

writeln(Menu), write('Enter the choice > "), read(V),writeln(V),

asserta(known([Attribute,V])).

Y

~ a A A ~ ] ] A A F)
g‘lhfl 3.16 LEAAIUNTALAAYD menuask mﬂlﬂﬁE)ﬂ‘i%‘U‘]JQL%EI’J“]HQJ)@EIN\NEWILGUEJNWJEJ

munlisaen

What is the value for stay?
(building, resort]

Enter the cheoice > resort

What is the value for like?
(traffic_jam, beach, somtam]
Enter the checice > beach

The answer is phuket
expert-shell>

The answer is phuket

The known stcorage are

[[(like, beach], [stay, resort]]
expert-shell>

>>>>Goedbye, see you later<<<<

A o 1 o Ay Y A Y A A A Y <
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Tugalii 3.17 Auradwin laanmsiullsunsuldenszuudiForragnimn
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Y o o 1 @ s 1 Y o g =
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< = @ ~ 1 @ o ¥
Tdsunsuvoesnmuldsaen uaza1y1 CLP Inmsvamsiuana1eny asiuluniseontuy
A 9 ¥ A a Y A v o 9 a
naenszuudFermayaremsdeuldsunsusiassnzareteu lvifsauszniuldnngng

v Y
urumstaesalsznouluaiuai q vealda lusunsuTasazagyl13luasieh 3.1 fail
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A1519% 3.1 ﬁ151ﬂllﬁﬂﬂﬂ1531\1llwufl]ﬂ’ﬂﬂf’]Qﬂﬂ53ﬂ@uaTWﬁUﬂ@ﬂLLUULﬂa@ﬂ§$UUF;l:l%f]']‘]ﬂfy

A A Y
NVIUAIBNIY CLP

dlsznovuvedlisunsy | eendsenen

LVt

Library vo411/5unsu lib(sd)

1aenl1d sd (Symbolic Domain) 1W31131A3

o o o @ C4
ﬂWQWHﬂUEﬁJ@ﬂ’NN W%@ﬁiy‘ﬁﬂym

Wantuvealusunsu do(C)
help
load
solve

why

menuask

Uszaov li/dremsanaaig q 154 do(C) Tae
d‘ A d’ a d' o 1 1 = [ dy
1 ¢ AvFarmsamaminauegluaIu@gInul
1% help, load, solve, why UAZINTALAA
dmiuldaeunudld Ao menuask 1@z
4 o s '
119991nM390219098 15200014 load og1u
v X gy s Y

druil mldies v Idagiunnuiuds ms

o < ] J 2 o
vmmﬂﬂz:’e)gelumuuwuﬂu

AIUFTUMITINU expertshell

5on1% expertshell Tag'liidosszyala o

autlsemeaauls C (Command)
Stay
Like
Buy

Will_see

1 dSI QU
Tuaruiiszdszmavouivavoanlnls

Usznouale C  Wu1eDe Madang 19Ty
£4 Y o ]
goams Iiszuuiesls 1y help, load, solve
4
uay  why Haz@auillszmAvoDIVAYDIA7
A < o 1 ° '
uilsiiudiaouvoauaazd1010 15U Stay,

Like, Buy ilaig Will _see

dyuldsunsuvian repeat
print ask
command
read(C)
do(C)

print exit

program

o ya 2 v o & &
ﬂTWHﬂiWNﬂWﬁUum’lﬂ?ﬂﬂ’lﬁ\i repeat ¥V
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TilsunsuFanssnzaensauluiianu

ao A Y o =2 o A Y Y
‘11!\111!35]81!1@1/]1ﬂ”|3ﬁﬂ1%l”lllﬁzwwunﬂﬂ@ﬂﬁxﬂﬂﬂl%ﬂ?%Tmlm%ﬁTuﬂ?1N§

49! ?X’J v = ! d"
YUNUININUA 4 g'ﬂll‘]_lll ﬂ\ﬁ"lﬂﬁglﬂflﬂﬁﬂllﬂu
s

suuuud 1 dumsiaunlasmsdiuasugiduuuvesgiuanuivanualw
oglugiunuIB@euTisunsuFenssnzaretou luiiadu dwaaslugili 3.18 nazilsvulaen

o X (P { 1o o {
menuask MnszFUAURIEMIAad N i uilueen uaaslugili 3.19

top_goal(Vout) :-
Sin &:: ['hotel','resort'], %Menu Domain start%
Lin &:: ['forest','hot spring','shopping','beach'],

Bin &:: ['pearl','ceramic bowl','roasting chicken'],

Win &:: ['stone castle','coal mine','coral'l, %Menu Domain end%
Vout &:: ['Phuket','Bangkok','Korat','Lumpang'], %Goal Domain %
P &:: ['resort','beach','pearl','coral'], %Knowledge Domain start%

K &:: ['resort','forest','roasting chicken','stone castle'],
B &:: ['hotel','shopping'],

L &:: ['hotel','hot spring','ceramic bowl','coal mine'], %Knowledge Domain end%
menuask(Sin), %Constraint Start%
(Sin&=P ->

(menuask(Lin),Lin&=P ->
(menuask(Bin),Bin&=P ->
(menuask(Win),Win&=P -> Vout="Phuket'
)

(menuask(Lin),Lin&=L ->
(menuask(Bin),Bin&=L ->
(menuask(Win),Win&=L -> Vout='"Lumpang'
)

(Lin&=B -> Vout='"Bangkok'
)

)- % Constraint end%

11 3.18 @redregruanui Taelddoyanuudie q woeonuuulugiuoud 1
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~ <] (=1 o @ A g
11n3U7 3.18 szmunimsiuaveuwavesdsunuaiindu 1l
o 1 @ 1 I~ 1 I 1 (% ) YY) 1
¥ anuaveiautsudazda Tasutiady 3 naunan 9 fe nauaesalsdmsuiuan
Y. . . . ' o o o 1y A v '
419 (Sin Lin Bin tag Win) nguaessulsdrmsuandhvuneiisidesnts (Vour) ez nquues
3 . S . o . ' .
aunlsnszymdmsvlsgaeumsdummasuiiulylla e ldlunisunuauihnuien
Y ‘szl/ 1 d‘ v o g Y Y [ o
@04m3 (P K B tag L) niuludiuvesdeou lviissuidosdu ldeanuuuludnvaz sume

[

E
nudeyaneu Taaldgilunuves “A -> B ; C” wied “if A then B else €7 11928Tun1503

A A o 19 a1
N’E)‘Ll"l‘ULW’E)ﬂ1ﬁuﬂﬂ1lﬂ1ﬁu181uﬂim@N 9

:-lib(sd).

menuask(Value) :- write('Select the value from '),writeln(Value),
write('Enter the choice > "), read(Value),writeln(Value),
asserta(known(Value)).

[

< { @ o 2
51 3.19 nanelaus 5AsuTufe lib(sd) uaz menuask figndauiaslinszduiu

Select the value
Enter the choice
Select the value

from 252{(hotel, rescrt]}
>
£
Enter the choice >
£
>

rom 282{(beach, forest, hot spring, shoppingl}
e

Select the value
Enter the choice
No answer found.
expert-shell>

>>>>Goedbye, see you later<<<<

rom _308{ [ceramic bowl, pearl, rcasting chicken]}
roasting chicken

(a) Expert Shell W@ CLP guuui 1

What is the value for stay?
[building, resort]

Enter the chcice > resort

What is the value for like?
[traffic_jam, beach, somtam]
Enter the choice > beach

The answer is phuket
expert-shell>

The answer is phuket

The known storage are

[[like, beach], [stay, rescrt]]
expert-shell>

>>>>Goodbye, see you later<<<<

(b) Expert Shell ENTRGRE Prolog

']J‘ﬁ 3.20 LLﬁﬂQNaaW‘ﬁ‘ﬂ]’lﬂiﬂﬂi”UU%W@JHWH?JS']JLL‘U‘UVI 1



52
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NnARaans lugduuy CLP  ersunugiuanui lugiluuuves
a3 { < 1 @ J { A o | o <3|
Tilsden (317 3.19) szwiun Tsunsudalidrundanain Ao maeun lasunnszunilu “No
= 3 a ax Aq = ' o A
answer found.” UNUNILIY “Korat” aurieuiannIsn I lumsnfseumeunives “daulsi

! 9 [

@ Y @ ! o { o 4
Sunnle v “daulsiszymdmsulszneumsaummaoniiiiuly 18> drensesnuie

Q
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&= 1w mlnaesdulstszymdmivdsznoumsdaumaasuiluly 1dgnimuan
19 amniuny”  arvesdndsiFuandld vaz ldawisohdlsiseyardinsy

o { < - ' v W {0 o A
Usznoumsdummeniiiulylat lasnaeumnudwlsnsunndladoulaon
A <3 o = an A 1 Q)
suuuwh 2 Humsiann Tnsndsuisanaeuionlylwidlumsasiaaeu
N Ay Yo ¥ o A g v vy A '
Ndeyan Iasvunimiu “duwa” vosmmilu ldvewaazithmnenie luunu nazeonuuy
(2 o o [ 9 A dy v A Y v 9 U @
anszidmsuldaseaeuoulviului e lnierensesnuungiuanui Tasnguan
{ ' o [ o { & 3 o T3 A J
wilshszymdmsulszneumsaummaovindu 1 1dveidlumsdmuasuiludadununs

mrualuanvazvod lamy

% more Code Here%

P &= ['resort','beach’,'pearl','coral'],

K &= ['resort','forest','roasting chicken','stone castle'],
B &= ['hotel','shopping'],

L &= ['hotel','hot spring','ceramic bowl','coal mine'],

type(Sin),
(if ord_subset([Sin],B)
then
(type(Lin),
if ord_subset([Sin,Lin],B)
then
Vout &= 'Bangkok’
else

%more Constraint Here%

end).

d' % ] [ Y d'
319 3.21 ueasdIvpE 1 UNAINYIFIUANNG IuFnuuN 2
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:- lib(ordset).

:- op(701,£x,if).

:- op(702,yfx,then).

:- op(703,yfx.else).

:- op(704,yf,end).

if A then B end:- A -> B.

if A then B else C end:- A ->B;C.

< Ao @ o~ o o,
51N 3.22 Llﬁﬂ\illa‘ﬂiﬁ‘ﬂi]"llﬂu HaZIT0ONLUUAINTEN if-then-else

RY

Select the value from _254{(hotel, rescrt]}

esort

Enter the choice 5
Select the value from _284{(beach, forest, hot spring, shopping]}
forest

Select the value from _310{(ceramic bowl, pearl, rcasting chicken]}
Enter the checice recasting chicken

Select the value from _336{[ccal mine, coral, stone castle]}
Enter the choice > stone castle

The answer is Korat

expert-shell>

The answer is Korat

The known storage are

[stone castle, rcasting chicken, £forest, resort]
expert-shell>

>>>>Geodbye, see you later<<<<

-
>
£
Enter the checice >
£
>
e

A v IAY Y A o A
ETJVI 3.23 LLﬁﬂ\‘]WﬁﬁWﬁ°Vlulﬂ%’lﬂigﬂﬂﬂwwu'lgnugﬂllﬂﬂﬂ 2
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pdgnaesmuiiimua 13 uatiosnndlumswannassoaninguuui 1 Feeuseldld
Y 9
Audeyagatimniy fivvazdeseonuuumsudasmioiuuazmasuvessz vy Inyldawise
o o o I a o {
1 1dnudeyani q 1u awdaglszasdnnanldhedu Jufamswannlugduuui 3
! I Y o

supu® 3 WumswenIdszuuamnsasessugiuanuile q 14 Tag
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liken([_],[Db],[Att],Flag):-

liken([_|Tn],[Db|Td],[Att|Ta],Flag):-

known([Att,01d]),!, known([Att,01d]),!,
(if Old==Db then (if Old==Db then
Flag = true liken(Tn,Td, Ta,Flag)
else else
Flag = fail Flag = fail
end). end).

liken([In],[Db],[Att],Flag):-
\+known([Att,_]),

liken([In|Tn],[Db|Td],[Att|Ta],Flag):-

\+known([Att,_]),

menuask(Att,In),!, menuask(Att,In),!,
(if In==Db then (if In==Db then
Flag = true liken(Tn,Td,Ta,Flag)
else else
Flag = fail Flag = fail
end). end).
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4 - L .
§1J°n 3.24 HAAUNTARAFO liken NOOALUD 1Y

a ~ |d" ] I a 1 o o
Taonsananeonuuylvitiutsesnilu 4 mwsdnadosd iy
y 7 a X ¢ A
5995 UMAM I N0 1ILNATY 4 IMANI5al Ao
{ o T
1. nsanmowduiudowganeuaz 1dow ludy asraeu
VA =R a ) 9 A ) I ' '
Nemiiuiin 13 lumsana know asenulugiuanuinielu d1aselin Flag = true uad
39191 Flag = fail (U7 3.24 dne-nu)
{ o d g °
2. asdindowdulidudiongationaz 1do1uldudy 14
1 1 d' v =< a [ Y A () F=Y a
asnnaeunmniuin 13 lumsana know assnulugwanudviely dasddiGenmsana
¥ 1 1 1 H
like 41 uad laiasal¥en Flag = fail (317 3.24 ¥21-uw)
A A o ¥ g o 9 ] 1 9 A
3. ns@dmomiwiumowgaienas limeowwineu 1d5en
a Y v Ao ? o Y A ) Y
INSANA menuask 11AIATTODNANT VL TUATINUTUTIUAMLEHT 0 11 d1ms el Flag =
true a1 1Al Flag = fail (319 3.24 $19-a19)
AA o g ] ° 9 ] ' Yy
4. nsandoniulidusmowgahenas ldneawanneu Tisen
a 9 T Ao g‘/ v Y A [ Y a
INSARA menuask @5 NARUNMNTUNNTUAT U TUgIUaNUISe Tl HasaIdiFonwsd

1@ like FuAt1 a9 19A Flag = fail (319 3.24 ¥21-819)



%more Code Here%

In2 = [Sin,Lin],

In4 = [Sin,Lin,Bin,Win],

Att2 = [stay,like],

Att4 = [stay,like,buy,will_see],

if liken(In2,B,Att2,true) then Vout &= 'Bangkok' end;
if liken(In4,L,Att4,true) then Vout &= 'Lumpang' end;
if liken(In4,P,Att4,true) then Vout &= 'Phuket’ end;

if liken(In4,K,Att4,true) then Vout &= 'Korat' end).

']J‘ﬁ 3.25 LLZ‘TﬂW]’JﬂEJNﬂﬂHm”ﬁTL!ﬂ’J"IlISTIQlGISfﬂlﬂﬂiJ liken

Please select
Your input is
Please select
Your input is
Please select
Your input is
Please select
Your input is
The answer is
expert-shell>
The answer is

[[stay,
expert-shell>
>>>>Goodbye,

resort],

value of stay from _262{[hotel, resort]}
: resort

value of like from _292{ [beach, forest, hot_spring, shopping]}
: forest

value of buy from
: roasting_chicken

_318{(ceramic_bowl, pearl, roasting_chicken]}

The known storage are

value of will see from _344{(coal_mine, coral, stone_castle]}
: stone_castle
Korat
Korat
[like, forest], [buy, rcasting_chicken], [will_see, stone_castle]]

see you later<<<<
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gﬂLL'U‘ULﬂEl’Jﬂuﬂ‘UﬁWHﬂ’JﬁJgéUfNi%‘U‘U“VIWGJJHWﬂ’]EIﬂT]&HI‘]Jiﬁ@ﬂﬁlﬁJﬂL!ﬁﬂ\‘lﬁlugﬂﬂ 3.5

menuask(Pred, Value,Menu):- C&::Menu, menuask(Pred,C), known([Pred,Value)),!.

menuask(Pred, ) :- known([Pred, ]),!.

menuask(Attribute,C) :- write("What is the value for '), write(Attribute), writeln('?"),
writeln(C), write('"Enter the choice > "), read(C),writeln(C),
asserta(known([Attribute,C])).

(a) (N3 ALAN menuask 1131/1101 CLP

menuask(Pred, Value, Menu) :- menuask(Pred,Menu), known([Pred,Value]), !.

menuask(Pred, ) :- known([Pred, ]), !.

menuask(Attribute,Menu) :- write("What is the value for "), write(Attribute), writeln('?"),
writeln(Menu), write('Enter the choice > "), read(V),writeln(V),
asserta(known([Attribute,V])).
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class(priority):-

health(recommended),has nurs(critical),parents(usual),(social(nonprob);social(slightly prob)).

A @ i 9 <3
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class(priority):-
health(recommended),has nurs(critical),parents(usual),social(S),S&::[nonprob,slightly prob].
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:- dynamic known/1.
:- dynamic answer/1.

expertshell :-
greeting, repeat,
writeln('expert-shell> "),
read(X),do(X),
X==quit,
writeln(">>>>Goodbye, see you later<<<<'), !.

greeting :-
write('This is the Easy Expert System shell."), nl,
native_help.

do(help) :- native_help, !.

do(load) :- load_kb, !.

do(solve) :- solve, !.

do(why) :- why, !.

do(quit).

do(X) :- write(X),
write(' is not a legal command."), nl,
fail.

native_help :-
write('Type help. load. solve. why. or quit."), nl,
write('at the prompt.'), nl.

load kb :-
writeln("Enter file name in single qoutes (ex. "vacation.knb".) : "),
read(F),
compile(F).

solve :-

retractall(known(_)), retractall(answer(_)),

time(top_goal(X)),

write('The answer is '), write(X), assert(answer(X)), nl.
solve :-

write('"No answer found. '), nl.

menuask(Pred, Value, Menu) :- menuask(Pred,Menu), known([Pred,Value]), !.
menuask(Pred, ) :- known([Pred,_]), !.

menuask(Attribute,Menu) :-
write("What is the value for '), write(Attribute), write('?'), nl,
writeln(Menu), write('"Enter the choice > '), read(V),writeln(V),
asserta(known([Attribute,V])).

why :- answer(A), write('The answer is '), writeln(A),
findall( X, known(X), Result), writeln("The known storage are'),
writeln(Result).
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:-lib(sd).
:- dynamic known/1.
:- dynamic answer/1.

expertshell :-
greeting, repeat,
writeln('expert-shell> "),
read(X),do(X),
X==quit,
writeln(">>>>Goodbye, see you later<<<<'), !.

greeting :-
write('This is the Easy Expert System shell."), nl,
native_help.

do(help) :- native_help, !.

do(load) :- load_kb, !.

do(solve) :- solve, !.

do(why) :- why, !.

do(quit).

do(X) :- write(X),
write(' is not a legal command."), nl,
fail.

native_help :-
write('Type help. load. solve. why. or quit."), nl,
write('at the prompt."), nl.

load kb :-
writeln("Enter file name in single qoutes (ex. "vacation.knb".) : "),
read(F),
compile(F).

solve :-

retractall(known(_)), retractall(answer(_)),

time(top_goal(X)),

write('The answer is '), write(X), assert(answer(X)), nl.
solve :-

write('"No answer found. '), nl.

menuask(Pred,Value,Menu):- C&::Menu, menuask(Pred,C), known([Pred,Value]),!.
menuask(Pred, ) :- known([Pred,_]),!.

menuask(Attribute,C) :-
write("What is the value for '), write(Attribute), writeln('?"),
writeln(C), write('Enter the choice > "), read(C),writeln(C),
asserta(known([Attribute,C])).

why :- answer(A), write('The answer is '), writeln(A),
findall( X, known(X), Result), writeln("The known storage are'),
writeln(Result).
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health(X):-time(menuask(health,X,[recommended,priority,not_recom])).
has_nurs(X):-time(menuask(has_nurs,X,[proper,less_proper,improper,critical,very_crit])).
parents(X):-time(menuask(parents,X,[usual,pretentious,great_pret])).
social(X):-time(menuask(social,X,[nonprob,slightly prob,problematic])).
housing(X):-time(menuask(housing,X,[convenient,less_conv,critical])).
finance(X):-time(menuask(finance,X,[convenient,inconv])).
form(X):-time(menuask(form,X,[complete,completed,incomplete,foster])).
children(X):-time(menuask(children,X,[ 1,2,3,more])).

top_goal(X):-class(X).

%1%
class(not_recom):-health(not recom).

%3%

%p%
class(priority):-health(priority),(has_nurs(proper);has_nurs(less_proper)),

(parents(usual);parents(pretentious)).

class(priority):-health(priority),has_nurs(improper),parents(usual).

%sp%
class(spec_prior):-health(priority),has_nurs(very_crit),

(form(completed);form(incomplete);form(foster)).

%4%
%p%
class(priority):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
parents(great_pret),(social(nonprob);social(slightly prob)).
class(priority):-health(recommended),(has_nurs(proper);has nurs(less_proper)),
(parents(usual);parents(pretentious)),social(problematic).
class(priority):-health(recommended),has_nurs(improper),parents(usual),social(problematic).
class(priority):-health(recommended),has_nurs(improper),parents(pretentious),
(social(nonprob);social(slightly prob)).
class(priority):-health(recommended),has_nurs(critical),parents(usual),
(social(nonprob);social(slightly prob)).
%sp%
class(spec_prior):-health(priority),has_nurs(very crit),form(complete),
(children(2);children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(very_crit),social(problematic),
(form(completed);form(incomplete);form(foster)).
class(spec_prior):-health(priority),has_nurs(improper),parents(great_pret),
(form(completed);form(incomplete);form(foster)).
class(spec_prior):-health(priority),has_nurs(critical),(parents(pretentious);parents(great_pret)),
(form(completed);form(incomplete);form(foster)).

%5%
%p%
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class(priority):-health(recommended),has_nurs(very_crit),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(convenient).
class(priority):-health(priority),(has_nurs(proper);has_nurs(less_proper)),
parents(great_pret),housing(convenient),finance(convenient).
class(priority):-health(priority),has_nurs(improper),parents(pretentious),housing(convenient),
finance(convenient).
class(priority):-health(priority),has_nurs(critical),parents(usual),housing(convenient),
finance(convenient).
%sp%
class(spec_prior):-health(priority),has_nurs(very_crit),form(complete),children(1),
(housing(less_conv);housing(critical)).
class(spec_prior):-health(priority),(has_nurs(proper);has nurs(less_proper)),parents(great_pret),
housing(critical),(form(completed);form(incomplete);form(foster)).
class(spec_prior):-health(priority),has_nurs(improper),parents(pretentious),housing(critical),
(form(completed);form(incomplete);form(foster)).
class(spec_prior):-health(priority),has_nurs(critical),parents(usual),housing(critical),
(form(completed);form(incomplete);form(foster)).
class(spec_prior):-health(priority),has_nurs(improper),parents(great_pret),form(complete),
(children(2);children(3);children(more)).
class(spec_prior):-health(priority),has_nurs(critical),(parents(pretentious);parents(great_pret)),
form(complete),(children(2);children(3);children(more)).
class(spec_prior):-health(priority),(has_nurs(proper);has_nurs(less_proper)),parents(great_pret),
housing(less conv),(children(3);children(more)).
class(spec_prior):-health(priority),has_nurs(improper),parents(pretentious),housing(less_conv),
(children(3);children(more)).
class(spec_prior):-health(priority),has_nurs(critical),parents(usual),housing(less_conv),
(children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(improper),parents(great _pret),
social(problematic),(form(complete); form(completed);form(incomplete)).
class(spec_prior):-health(recommended),has_nurs(critical),
(parents(pretentious);parents(great_pret)),social(problematic),
(form(complete);form(completed);form(incomplete)).
class(spec_prior):-health(recommended),has nurs(very_crit),social(problematic),
form(complete),(children(2);children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(very_crit),
(social(nonprob);social(slightly prob)),housing(less conv),
(children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(very_crit),
(social(nonprob);social(slightly prob)),housing(critical),
(form(complete);form(completed);form(incomplete)).

%6%
%p%
class(priority):-health(priority),has_nurs(very_crit),form(complete),children(1),
housing(convenient),finance(convenient).
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class(priority):-health(priority),(has_nurs(proper);has nurs(less_proper)),parents(great _pret),
housing(critical),form(complete),children(1).
class(priority):-health(priority),has_nurs(improper),parents(pretentious),housing(critical),
form(complete),children(1).
class(priority):-health(priority),has_nurs(critical),parents(usual),housing(critical),
form(complete),children(1).
class(priority):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
(parents(usual);parents(pretentious)),(social(nonprob);social(slightly prob)),
housing(less_conv),(children(3);children(more)).
class(priority):-health(recommended),has_nurs(improper),parents(usual),
(social(nonprob);social(slightly prob)),housing(less_conv),
(children(3);children(more)).
class(priority):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
(parents(usual);parents(pretentious)),(social(nonprob);social(slightly prob)),
housing(critical),(form(completed);form(incomplete);form(foster)).
class(priority):-health(recommended),has_nurs(improper),parents(usual),
(social(nonprob);social(slightly prob)),housing(critical),
(form(completed);form(incomplete);form(foster)).
class(priority):-health(recommended),(has nurs(proper);has_nurs(less_proper)),
parents(great_pret),social(problematic),housing(convenient),
finance(convenient).
class(priority):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),housing(convenient),finance(convenient).
class(priority):-health(recommended),has_nurs(improper),parents(great_pret),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(convenient).
class(priority):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(convenient),finance(convenient).
class(priority):-health(recommended),has_nurs(critical),
(parents(pretentious);parents(great_pret)),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(convenient).
class(priority):-health(priority),(has_nurs(proper);has_nurs(less_proper)),parents(great pret),
housing(less_conv),children(1),
(form(complete);form(completed);form(incomplete)).
class(priority):-health(priority),(has_nurs(proper);has_nurs(less_proper)),parents(great pret),
housing(less_conv),children(2),(form(complete);form(completed)).
class(priority):-health(priority),has_nurs(improper),parents(pretentious),housing(less_conv),
children(1),(form(complete);form(completed);form(incomplete)).
class(priority):-health(priority),has_nurs(improper),parents(pretentious),housing(less_conv),
children(2),(form(complete);form(completed)).
class(priority):-health(priority),has nurs(critical),parents(usual),housing(less _conv),children(1),
(form(complete);form(completed);form(incomplete)).
class(priority):-health(priority),has_nurs(critical),parents(usual),housing(less_conv),children(2),
(form(complete);form(completed)).
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class(priority):-health(recommended),has_nurs(very_crit),
(social(nonprob);social(slightly prob)),housing(less _conv),children(1),
(form(complete);form(completed);form(incomplete)).
class(priority):-health(recommended),has_nurs(very_crit),
(social(nonprob);social(slightly prob)),housing(less_conv),children(2),
(form(complete);form(completed)).
class(priority):-health(recommended),has_nurs(very_crit),
(social(nonprob);social(slightly prob)),housing(critical),form(complete),
children(1).
%sp%
class(spec_prior):-health(priority),has_nurs(very_crit),form(complete),children(1),
housing(convenient), finance(inconv).
class(spec_prior):-health(priority),(has_nurs(proper);has nurs(less_proper)),parents(great_pret),
housing(critical),form(complete),(children(2);children(3);children(more)).
class(spec_prior):-health(priority),has_nurs(improper),parents(pretentious),housing(critical),
form(complete),(children(2);children(3);children(more)).
class(spec_prior):-health(priority),has_nurs(critical),parents(usual),housing(critical),
form(complete),(children(2);children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(very _crit),
(social(nonprob);social(slightly _prob)),housing(convenient),
finance(inconv),(children(3);children(more)).
class(spec_prior):-health(priority),has_nurs(improper),parents(great_pret),form(complete),
children(1),(housing(less_conv);housing(critical)).
class(spec_prior):-health(priority),has_nurs(critical),(parents(pretentious);parents(great_pret)),
form(complete),children(1),(housing(less_conv);housing(critical)).
class(spec_prior):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
parents(great_pret),social(problematic),housing(less_conv),
(children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),(housing(convenient);housing(less conv)),
(children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(improper),parents(great _pret),
(social(nonprob);social(slightly prob)),housing(less conv),
(children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(less_conv),(children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(critical),
(parents(pretentious);parents(great_pret)),
(social(nonprob);social(slightly prob)),housing(less conv),
(children(3);children(more)).
class(spec_prior):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
parents(great_pret),social(problematic),housing(critical),
(form(completed);form(incomplete);form(foster)).
class(spec_prior):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),housing(critical),
(form(completed);form(incomplete);form(foster)).
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class(spec_prior):-health(recommended),has nurs(improper),parents(great _pret),
(social(nonprob);social(slightly prob)),housing(critical),
(form(completed);form(incomplete);form(foster)).
class(spec_prior):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(critical),(form(completed);form(incomplete);form(foster)).
class(spec_prior):-health(recommended),has_nurs(critical),
(parents(pretentious);parents(great_pret)),
(social(nonprob);social(slightly prob)),housing(critical),
(form(completed);form(incomplete);form(foster)).
class(spec_prior):-health(priority),(has_nurs(proper);has_nurs(less_proper)),
parents(great_pret),housing(convenient),finance(inconv),
(children(3);children(more)).
class(spec_prior):-health(priority),has_nurs(improper),parents(pretentious),
housing(convenient),finance(inconv),(children(3);children(more)).
class(spec_prior):-health(priority),has_nurs(critical),parents(usual),housing(convenient),
finance(inconv),(children(3);children(more)).
class(spec_prior):-health(priority),(has_nurs(proper);has_nurs(less_proper)),parents(great_pret),
housing(less_conv),children(1),form(foster).
class(spec_prior):-health(priority),(has_nurs(proper);has nurs(less_proper)),parents(great_pret),
housing(less_conv),children(2),(form(incomplete);form(foster)).
class(spec_prior):-health(priority),has_nurs(improper),parents(pretentious),housing(less_conv),
children(1),form(foster).
class(spec_prior):-health(priority),has_nurs(improper),parents(pretentious),housing(less_conv),
children(2),(form(incomplete);form(foster)).
class(spec_prior):-health(priority),has_nurs(critical),parents(usual),housing(less_conv),
children(1),form(foster).
class(spec_prior):-health(priority),has_nurs(critical),parents(usual),housing(less_conv),
children(2),(form(incomplete);form(foster)).
class(spec_prior):-health(recommended),has_nurs(improper),parents(great _pret),
social(problematic), form(complete),
(children(2);children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(critical),
(parents(pretentious);parents(great_pret)),social(problematic),
form(complete),(children(2);children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(very _crit),social(problematic),
form(complete),children(1),(housing(less_conv);housing(critical)).

class(spec_prior):-health(recommended),has_nurs(very_crit),
(social(nonprob);social(slightly prob)),housing(less conv),
children(1),form(foster).

class(spec_prior):-health(recommended),has_nurs(very_crit),
(social(nonprob);social(slightly prob)),housing(less conv),children(2),
(form(incomplete);form(foster)).

class(spec_prior):-health(recommended),has_nurs(very_crit),
(social(nonprob);social(slightly prob)),housing(critical),form(complete),
(children(2);children(3);children(more)).
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%vr%

class(very_recom):-health(recommended),has_nurs(proper),parents(pretentious),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(convenient).

class(very_recom):-health(recommended),has_nurs(less_proper),
(parents(usual);parents(pretentious)),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(convenient).

class(very recom):-health(recommended),has_nurs(improper),parents(usual),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(convenient).

%7%
%p%
class(priority):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
(parents(usual);parents(pretentious)),
(social(nonprob);social(slightly prob)),housing(convenient),finance(inconv),
(children(3);children(more)).
class(priority):-health(recommended),has_nurs(improper),parents(usual),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(inconv),(children(3);children(more)).
class(priority):-health(recommended),has_nurs(very_crit),
(social(nonprob);social(slightly _prob)),housing(convenient),finance(inconv),
children(1),(form(complete);form(completed);form(incomplete)).
class(priority):-health(recommended),has_nurs(very_crit),
(social(nonprob);social(slightly prob)),housing(convenient),finance(inconv),
children(2),(form(complete);form(completed)).
class(priority):-health(priority),has nurs(improper),parents(great_pret),form(complete),
children(1),housing(convenient),finance(convenient).
class(priority):-health(priority),has nurs(critical),(parents(pretentious);parents(great pret)),
form(complete),children(1),housing(convenient),finance(convenient).
class(priority):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
(parents(usual);parents(pretentious)),(social(nonprob);social(slightly prob)),
housing(less_conv),children(1),form(foster).
class(priority):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
(parents(usual);parents(pretentious)),(social(nonprob);social(slightly prob)),
housing(less_conv),children(2),(form(incomplete);form(foster)).
class(priority):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
parents(great_pret),social(problematic),housing(less_conv),children(1),
(form(complete);form(completed);form(incomplete)).
class(priority):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
parents(great_pret),social(problematic),housing(less conv),children(2),
(form(complete);form(completed)).
class(priority):-health(recommended),has_nurs(improper),parents(usual),
(social(nonprob);social(slightly prob)),housing(less conv),children(1),
form(foster).
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class(priority):-health(recommended),has_nurs(improper),parents(usual),
(social(nonprob);social(slightly prob)),housing(less _conv),children(2),
(form(incomplete);form(foster)).
class(priority):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),(housing(convenient);housing(less_conv)),children(1),
(form(complete);form(completed);form(incomplete)).
class(priority):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),(housing(convenient);housing(less_conv)),children(2),
(form(complete);form(completed)).
class(priority):-health(recommended),has_nurs(improper),parents(great_pret),
(social(nonprob);social(slightly prob)),housing(less_conv),children(1),
(form(complete);form(completed);form(incomplete)).
class(priority):-health(recommended),has_nurs(improper),parents(great_pret),
(social(nonprob);social(slightly prob)),housing(less _conv),children(2),
(form(complete);form(completed)).
class(priority):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(less_conv),children(1),
(form(complete);form(completed);form(incomplete)).
class(priority):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(less_conv),children(2),(form(complete);form(completed)).
class(priority):-health(recommended),has _nurs(critical),
(parents(pretentious);parents(great_pret)),
(social(nonprob);social(slightly prob)),housing(less _conv),children(1),
(form(complete);form(completed);form(incomplete)).
class(priority):-health(recommended),has_nurs(critical),
(parents(pretentious);parents(great_pret)),
(social(nonprob);social(slightly prob)),housing(less conv),children(2),
(form(complete);form(completed)).
class(priority):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
(parents(usual);parents(pretentious)),
(social(nonprob);social(slightly prob)),housing(critical),form(complete),
(children(2);children(3);children(more)).
class(priority):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
parents(great_pret),social(problematic),housing(critical),form(complete),
children(1).
class(priority):-health(recommended),has_nurs(improper),parents(usual),
(social(nonprob);social(slightly prob)),housing(critical),form(complete),
(children(2);children(3);children(more)).
class(priority):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),housing(critical),form(complete),children(1).
class(priority):-health(recommended),has_nurs(improper),parents(great_pret),
(social(nonprob);social(slightly prob)),housing(critical),form(complete),
children(1).
class(priority):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(critical),form(complete),children(1).
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class(priority):-health(recommended),has_nurs(critical),
(parents(pretentious);parents(great_pret)),
(social(nonprob);social(slightly prob)),
housing(critical),form(complete),children(1).
class(priority):-health(priority),(has_nurs(proper);has_nurs(less_proper)),
parents(great_pret),housing(convenient),finance(inconv),children(1),
(form(complete);form(completed);form(incomplete)).
class(priority):-health(priority),(has_nurs(proper);has_nurs(less_proper)),
parents(great_pret),housing(convenient),finance(inconv),children(2),
(form(complete);form(completed)).
class(priority):-health(priority),has_nurs(improper),parents(pretentious),housing(convenient),
finance(inconv),children(1),
(form(complete);form(completed);form(incomplete)).
class(priority):-health(priority),has_nurs(improper),parents(pretentious),housing(convenient),
finance(inconv),children(2),(form(complete);form(completed)).
class(priority):-health(priority),has nurs(critical),parents(usual),housing(convenient),
finance(inconv),children(1),
(form(complete);form(completed);form(incomplete)).
class(priority):-health(priority),has nurs(critical),parents(usual),housing(convenient),
finance(inconv),children(2),(form(complete);form(completed)).
class(priority):-health(recommended),has_nurs(very_crit),social(problematic),form(complete),
children(1),housing(convenient),finance(convenient).
%sp%o
class(spec_prior):-health(recommended),(has_nurs(proper);has nurs(less_proper)),
parents(great_pret),social(problematic),housing(convenient),
finance(inconv),(children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(improper),parents(great_pret),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(inconv),(children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(convenient), finance(inconv),(children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(critical),
(parents(pretentious);parents(great_pret)),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(inconv),(children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(very_crit),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(inconv),children(1),form(foster).
class(spec_prior):-health(recommended),has_nurs(very_crit),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(inconv),children(2),(form(incomplete);form(foster)).
class(spec_prior):-health(priority),has_nurs(improper),parents(great_pret),form(complete),
children(1),housing(convenient),finance(inconv).
class(spec_prior):-health(priority),has_nurs(critical),(parents(pretentious);parents(great_pret)),
form(complete),children(1),housing(convenient),finance(inconv).
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class(spec_prior):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
parents(great_pret),social(problematic),housing(less_conv),children(1),
form(foster).
class(spec_prior):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
parents(great_pret),social(problematic),housing(less_conv),children(2),
(form(incomplete);form(foster)).
class(spec_prior):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),(housing(convenient);housing(less_conv)),children(1),
form(foster).
class(spec_prior):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),(housing(convenient);housing(less_conv)),children(2),
(form(incomplete);form(foster)).
class(spec_prior):-health(recommended),has_nurs(improper),parents(great_pret),
(social(nonprob);social(slightly prob)),housing(less_conv),children(1),
form(foster).
class(spec_prior):-health(recommended),has nurs(improper),parents(great_pret),
(social(nonprob);social(slightly prob)),housing(less_conv),children(2),
(form(incomplete);form(foster)).
class(spec_prior):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(less_conv),children(1),form(foster).
class(spec_prior):-health(recommended),has nurs(critical),parents(usual),social(problematic),
housing(less_conv),children(2),(form(incomplete);form(foster)).
class(spec_prior):-health(recommended),has_nurs(critical),
(parents(pretentious);parents(great_pret)),
(social(nonprob);social(slightly prob)),housing(less conv),children(1),
form(foster).
class(spec_prior):-health(recommended),has nurs(critical),
(parents(pretentious);parents(great_pret)),
(social(nonprob);social(slightly prob)),housing(less_conv),children(2),
(form(incomplete);form(foster)).
class(spec_prior):-health(recommended),(has_nurs(proper);has nurs(less_proper)),
parents(great_pret),social(problematic),housing(critical),form(complete),
(children(2);children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),housing(critical),form(complete),
(children(2);children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(improper),parents(great_pret),
(social(nonprob);social(slightly prob)),housing(critical),form(complete),
(children(2);children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(critical),form(complete),(children(2);children(3);children(more)).
class(spec_prior):-health(recommended),has_nurs(critical),
(parents(pretentious);parents(great_pret)),
(social(nonprob);social(slightly prob)),housing(critical),form(complete),
(children(2);children(3);children(more)).
class(spec_prior):-health(priority),(has_nurs(proper);has nurs(less_proper)),parents(great_pret),
housing(convenient),finance(inconv),children(1),form(foster).
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class(spec_prior):-health(priority),(has_nurs(proper);has_nurs(less_proper)),parents(great pret),
housing(convenient), finance(inconv),children(2),
(form(incomplete);form(foster)).

class(spec_prior):-health(priority),has_nurs(improper),parents(pretentious),
housing(convenient), finance(inconv),children(1),form(foster).

class(spec_prior):-health(priority),has_nurs(improper),parents(pretentious),
housing(convenient), finance(inconv),children(2),
(form(incomplete);form(foster)).

class(spec_prior):-health(priority),has_nurs(critical),parents(usual),housing(convenient),
finance(inconv),children(1),form(foster).

class(spec_prior):-health(priority),has_nurs(critical),parents(usual),housing(convenient),
finance(inconv),children(2),(form(incomplete);form(foster)).

class(spec_prior):-health(recommended),has nurs(improper),parents(great_pret),
social(problematic),form(complete),children(1),
(housing(less_conv);housing(critical)).

class(spec_prior):-health(recommended),has nurs(critical),
(parents(pretentious);parents(great_pret)),social(problematic),
form(complete),children(1),(housing(less_conv);housing(critical)).

class(spec_prior):-health(recommended),has_nurs(very_crit),social(problematic),
form(complete),children(1),housing(convenient),finance(inconv).

%vr%

class(very_recom):-health(recommended),has_nurs(proper),parents(usual),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(convenient),(form(completed);form(incomplete);form(foster)).

class(very recom):-health(recommended),(has_nurs(proper);has nurs(less_proper)),
(parents(usual);parents(pretentious)),
(social(nonprob);social(slightly prob)),housing(less conv),children(1),
(form(complete);form(completed);form(incomplete)).

class(very_recom):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
(parents(usual);parents(pretentious)),
(social(nonprob);social(slightly prob)),housing(less conv),children(2),
(form(complete);form(completed)).

class(very recom):-health(recommended),has_nurs(improper),parents(usual),
(social(nonprob);social(slightly prob)),housing(less conv),children(1),
(form(complete);form(completed);form(incomplete)).

class(very recom):-health(recommended),has_nurs(improper),parents(usual),
(social(nonprob);social(slightly prob)),housing(less conv),children(2),
(form(complete);form(completed)).

class(very recom):-health(recommended),(has_nurs(proper);has nurs(less_proper)),
(parents(usual);parents(pretentious)),
(social(nonprob);social(slightly prob)),housing(critical),form(complete),
children(1).

class(very_recom):-health(recommended),has nurs(improper),parents(usual),
(social(nonprob);social(slightly prob)),housing(critical),form(complete),
children(1).
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%8%
%p%
class(priority):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
(parents(usual);parents(pretentious)),(social(nonprob);social(slightly prob)),
housing(convenient),finance(inconv),children(1),form(foster).
class(priority):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
(parents(usual);parents(pretentious)),(social(nonprob);social(slightly prob)),
housing(convenient),finance(inconv),children(2),
(form(incomplete);form(foster)).
class(priority):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
parents(great_pret),social(problematic),housing(convenient),finance(inconv),
children(1),(form(complete);form(completed);form(incomplete)).
class(priority):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
parents(great_pret),social(problematic),housing(convenient),finance(inconv),
children(2),(form(complete);form(completed)).
class(priority):-health(recommended),has_nurs(improper),parents(usual),
(social(nonprob);social(slightly prob)),housing(convenient),finance(inconv),
children(1),form(foster).
class(priority):-health(recommended),has_nurs(improper),parents(usual),
(social(nonprob);social(slightly prob)),housing(convenient),finance(inconv),
children(2),(form(incomplete);form(foster)).
class(priority):-health(recommended),has_nurs(improper),parents(great_pret),
(social(nonprob);social(slightly _prob)),housing(convenient),finance(inconv),
children(1),(form(complete);form(completed);form(incomplete)).
class(priority):-health(recommended),has_nurs(improper),parents(great_pret),
(social(nonprob);social(slightly prob)),housing(convenient),finance(inconv),
children(2),(form(complete);form(completed)).
class(priority):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(convenient),finance(inconv),children(1),
(form(complete);form(completed);form(incomplete)).
class(priority):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(convenient),finance(inconv),children(2),
(form(complete);form(completed)).
class(priority):-health(recommended),has_nurs(critical),
(parents(pretentious);parents(great_pret)),
(social(nonprob);social(slightly prob)),housing(convenient),finance(inconv),
children(1),(form(complete);form(completed); form(incomplete)).
class(priority):-health(recommended),has_nurs(critical),
(parents(pretentious);parents(great_pret)),
(social(nonprob);social(slightly prob)),housing(convenient),finance(inconv),
children(2),(form(complete);form(completed)).
class(priority):-health(recommended),has_nurs(improper),parents(great_pret),
social(problematic),form(complete),children(1),housing(convenient),
finance(convenient).
class(priority):-health(recommended),has_nurs(critical),
(parents(pretentious);parents(great_pret)),social(problematic),form(complete),
children(1),housing(convenient),finance(convenient).
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%sp%
class(spec_prior):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
parents(great_pret),social(problematic),housing(convenient),
finance(inconv),children(1),form(foster).
class(spec_prior):-health(recommended),(has_nurs(proper);has_nurs(less_proper)),
parents(great_pret),social(problematic),housing(convenient),
finance(inconv),children(2),(form(incomplete);form(foster)).
class(spec_prior):-health(recommended),has_nurs(improper),parents(great _pret),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(inconv),children(1),form(foster).
class(spec_prior):-health(recommended),has_nurs(improper),parents(great _pret),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(inconv),children(2),(form(incomplete);form(foster)).
class(spec_prior):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(convenient), finance(inconv),children(1),form(foster).
class(spec_prior):-health(recommended),has nurs(critical),parents(usual),social(problematic),
housing(convenient), finance(inconv),children(2),
(form(incomplete);form(foster)).
class(spec_prior):-health(recommended),has_nurs(critical),
(parents(pretentious);parents(great_pret)),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(inconv),children(1),form(foster).
class(spec_prior):-health(recommended),has_nurs(critical),
(parents(pretentious);parents(great_pret)),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(inconv),children(2),(form(incomplete);form(foster)).
class(spec_prior):-health(recommended),has_nurs(improper),parents(great_pret),
social(problematic), form(complete),children(1),housing(convenient),
finance(inconv).
class(spec_prior):-health(recommended),has_nurs(critical),
(parents(pretentious);parents(great_pret)),social(problematic),
form(complete),children(1),housing(convenient),finance(inconv).
%vr%
class(very_recom):-health(recommended),(has_nurs(proper);has nurs(less_proper)),
(parents(usual);parents(pretentious)),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(inconv),children(1),
(form(complete);form(completed);form(incomplete)).
class(very recom):-health(recommended),(has_nurs(proper);has nurs(less_proper)),
(parents(usual);parents(pretentious)),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(inconv),children(2),(form(complete);form(completed)).
class(very_recom):-health(recommended),has nurs(proper),parents(usual),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(convenient),form(complete),
(children(2);children(3);children(more)).
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class(very_recom):-health(recommended),has nurs(improper),parents(usual),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(inconv),children(1),
(form(complete);form(completed);form(incomplete)).

class(very_recom):-health(recommended),has_nurs(improper),parents(usual),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(inconv),children(2),(form(complete);form(completed)).

%1%

class(recommend):-health(recommended),has_nurs(proper),parents(usual),
(social(nonprob);social(slightly prob)),housing(convenient),
finance(convenient),form(complete),children(1).
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health(X):-time(menuask(health,X,[recommended,priority,not_recom])).
has_nurs(X):-time(menuask(has_nurs,X,[proper,less_proper,improper,critical,very_crit])).
parents(X):-time(menuask(parents,X,[usual,pretentious,great_pret])).
social(X):-time(menuask(social,X,[nonprob,slightly prob,problematic])).
housing(X):-time(menuask(housing,X,[convenient,less_conv,critical])).
finance(X):-time(menuask(finance,X,[convenient,inconv])).
form(X):-time(menuask(form,X,[complete,completed,incomplete,foster])).
children(X):-time(menuask(children,X,[1,2,3,more])).

top_goal(X):-class(X).

%1%
class(not_recom):-health(not recom).

%3%

%p%
class(priority):-health(priority),has_nurs(N),parents(P),N&::[proper,less_proper],

P&::[usual,pretentious].

class(priority):-health(priority),has_nurs(improper),parents(usual).

%sp%
class(spec_prior):-health(priority),has_nurs(very_crit),form(M),

M&::[completed,incomplete,foster].

%4%
%p%
class(priority):-health(recommended),has_nurs(N),parents(great_pret),social(S),
Né&::[proper,less_proper],S&::[nonprob,slightly prob].
class(priority):-health(recommended),has_nurs(N),parents(P),social(problematic),
N&::[proper,less_proper],P&::[usual,pretentious].
class(priority):-health(recommended),has_nurs(improper),parents(usual),social(problematic).
class(priority):-health(recommended),has_nurs(improper),parents(pretentious),social(S),
S&::[nonprob,slightly prob].
class(priority):-health(recommended),has_nurs(critical),parents(usual),social(S),
S&::[nonprob,slightly prob].
%sp%
class(spec_prior):-health(priority),has_nurs(very_crit),form(complete),children(C),
C&::[2,3,more].
class(spec_prior):-health(recommended),has_nurs(very _crit),social(problematic),form(M),
M&::[completed,incomplete,foster].
class(spec_prior):-health(priority),has_nurs(improper),parents(great_pret),form(M),
M&::[completed,incomplete,foster].
class(spec_prior):-health(priority),has_nurs(critical),parents(P),form(M),
P&::[pretentious,great_pret],M&::[completed,incomplete,foster].

%5%
%p%
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class(priority):-health(recommended),has_nurs(very_crit),social(S),housing(convenient),
finance(convenient),S&::[nonprob,slightly prob].
class(priority):-health(priority),has nurs(N),parents(great_pret),housing(convenient),
finance(convenient),N&::[proper,less_proper].
class(priority):-health(priority),has_nurs(improper),parents(pretentious),housing(convenient),
finance(convenient).
class(priority):-health(priority),has nurs(critical),parents(usual),housing(convenient),
finance(convenient).
%sp%
class(spec_prior):-health(priority),has_nurs(very_crit),form(complete),children(1),housing(H),
Hé&::[less_conv,critical].
class(spec_prior):-health(priority),has_nurs(N),parents(great_pret),housing(critical),form(M),
Né&::[proper,less_proper],M&::[completed,incomplete,foster].
class(spec_prior):-health(priority),has_nurs(improper),parents(pretentious),housing(critical),
form(M),M&::[completed,incomplete,foster].
class(spec_prior):-health(priority),has_nurs(critical),parents(usual),housing(critical),form(M),
M&::[completed,incomplete,foster].
class(spec_prior):-health(priority),has_nurs(improper),parents(great_pret),form(complete),
children(C),C&::[2,3,more].
class(spec_prior):-health(priority),has_nurs(critical),parents(P),form(complete),children(C),
P&::[pretentious,great_pret],C&::[2,3,more].
class(spec_prior):-health(priority),has_nurs(N),parents(great pret),housing(less_conv),
children(C),N&::[proper,less_proper],C&::[3,more].
class(spec_prior):-health(priority),has_nurs(improper),parents(pretentious),housing(less_conv),
children(C),C&::[3,more].
class(spec_prior):-health(priority),has_nurs(critical),parents(usual),housing(less_conv),
children(C),C&::[3,more].
class(spec_prior):-health(recommended),has nurs(improper),parents(great_pret),
social(problematic),form(M),M&::[completed,incomplete,foster].
class(spec_prior):-health(recommended),has_nurs(critical),parents(P),social(problematic),
form(M),P&::[pretentious,great _pret], M&::[completed,incomplete,foster].
class(spec_prior):-health(recommended),has_nurs(very _crit),social(problematic),
form(complete),children(C),C&::[2,3,more].
class(spec_prior):-health(recommended),has_nurs(very_crit),social(S),housing(less conv),
children(C),S&::[nonprob,slightly prob],C&::[3,more].
class(spec_prior):-health(recommended),has_nurs(very_crit),social(S),housing(critical),
form(M),S&::[nonprob,slightly prob],M&::[completed,incomplete,foster].

%6%
%p%
class(priority):-health(priority),has_nurs(very_crit),form(complete),children(1),
housing(convenient),finance(convenient).
class(priority):-health(priority),has nurs(N),parents(great pret),housing(critical),
form(complete),children(1),N&::[proper,less_proper].
class(priority):-health(priority),has_nurs(improper),parents(pretentious),housing(critical),
form(complete),children(1).




101

class(priority):-health(priority),has nurs(critical),parents(usual),housing(critical),
form(complete),children(1).
class(priority):-health(recommended),has_nurs(N),parents(P),social(S),housing(less_conv),
children(C),N&::[proper,less proper],P&::[usual,pretentious],
S&::[nonprob,slightly prob],Cé&::[3,more].
class(priority):-health(recommended),has_nurs(improper),parents(usual),social(S),
housing(less_conv),children(C),S&::[nonprob,slightly prob],C&::[3,more].
class(priority):-health(recommended),has_nurs(N),parents(P),social(S),housing(critical),
form(M),N&::[proper,less_proper],P&::[usual,pretentious],
S&::[nonprob,slightly prob],M&::[completed,incomplete,foster].
class(priority):-health(recommended),has_nurs(improper),parents(usual),social(S),
housing(critical),form(M),S&::[nonprob,slightly prob],
M&::[completed,incomplete,foster].
class(priority):-health(recommended),has_nurs(N),parents(great_pret),social(problematic),
housing(convenient),finance(convenient),N&::[proper,less proper].
class(priority):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),housing(convenient),finance(convenient).
class(priority):-health(recommended),has_nurs(improper),parents(great_pret),social(S),
housing(convenient),finance(convenient),S&::[nonprob,slightly prob].
class(priority):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(convenient),finance(convenient).
class(priority):-health(recommended),has_nurs(critical),parents(P),social(S),
housing(convenient),finance(convenient),P&::[pretentious,great_pret],
S&::[nonprob,slightly prob].
class(priority):-health(priority),has nurs(N),parents(great pret),housing(less conv),children(1),
form(M),N&::[proper,less_proper], M&::[complete,completed,incomplete].
class(priority):-health(priority),has nurs(N),parents(great pret),housing(less conv),children(2),
form(M),N&::[proper,less_proper],M&::[complete,completed].
class(priority):-health(priority),has_nurs(improper),parents(pretentious),housing(less_conv),
children(1),form(M),M&::[complete,completed,incomplete].
class(priority):-health(priority),has nurs(improper),parents(pretentious),housing(less_conv),
children(2),form(M),M&::[complete,completed].
class(priority):-health(priority),has nurs(critical),parents(usual),housing(less conv),children(1),
form(M),M&::[complete,completed,incomplete].
class(priority):-health(priority),has_nurs(critical),parents(usual),housing(less_conv),children(2),
form(M),M&::[complete,completed].
class(priority):-health(recommended),has_nurs(very_crit),social(S),housing(less_conv),
children(1),form(M),S&::[nonprob,slightly prob],
M&::[completed,incomplete,foster].
class(priority):-health(recommended),has_nurs(very_crit),social(S),housing(less_conv),
children(2),form(M),S&::[nonprob,slightly prob],M&::[complete,completed].
class(priority):-health(recommended),has_nurs(very_crit),social(S),housing(critical),
form(complete),children(1),S&::[nonprob,slightly prob].
%sp%
class(spec_prior):-health(priority),has_nurs(very_crit),form(complete),children(1),
housing(convenient), finance(inconv).
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class(spec_prior):-health(priority),has_nurs(N),parents(great _pret),housing(critical),
form(complete),children(C),N&::[proper,less_proper],C&::[2,3,more].
class(spec_prior):-health(priority),has_nurs(improper),parents(pretentious),housing(critical),
form(complete),children(C),C&::[2,3,more].
class(spec_prior):-health(priority),has_nurs(critical),parents(usual),housing(critical),
form(complete),children(C),C&::[2,3,more].
class(spec_prior):-health(recommended),has_nurs(very_crit),social(S),housing(convenient),
finance(inconv),children(C),S&::[nonprob,slightly prob],C&::[3,more].
class(spec_prior):-health(priority),has_nurs(improper),parents(great_pret),form(complete),
children(1),housing(H),H&::[less_conv,critical].
class(spec_prior):-health(priority),has_nurs(critical),parents(P),form(complete),children(1),
housing(H),P&::[pretentious,great pret],H&::[less conv,critical].
class(spec_prior):-health(recommended),has nurs(N),parents(great_pret),social(problematic),
housing(less_conv),children(C),N&::[proper,less_proper],C&::[3,more].
class(spec_prior):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),housing(H),children(C),H&::[convenient,less_conv],
C&::[3,more].
class(spec_prior):-health(recommended),has_nurs(improper),parents(great_pret),social(S),
housing(less_conv),children(C),S&::[nonprob,slightly prob],C&::[3,more].
class(spec_prior):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(less_conv),children(C),C&::[3,more].
class(spec_prior):-health(recommended),has nurs(critical),parents(P),social(S),
housing(less_conv),children(C),P&::[pretentious,great_pret],
S&::[nonprob,slightly prob],C&::[3,more].
class(spec_prior):-health(recommended),has nurs(N),parents(great_pret),social(problematic),
housing(critical),form(M),N&::[proper,less_proper],
M&::[completed,incomplete,foster].
class(spec_prior):-health(recommended),has nurs(improper),parents(pretentious),
social(problematic),housing(critical),form(M),
M&::[completed,incomplete,foster].
class(spec_prior):-health(recommended),has_nurs(improper),parents(great_pret),social(S),
housing(critical),form(M),S&::[nonprob,slightly prob],
M&::[completed,incomplete,foster].
class(spec_prior):-health(recommended),has_nurs(critical),parents(usual),
social(problematic),housing(critical),form(M),
M&::[completed,incomplete,foster].
class(spec_prior):-
health(recommended),has_nurs(critical),parents(P),social(S),housing(critical),
form(M),P&::[pretentious,great pret],S&::[nonprob,slightly prob],
M&::[completed,incomplete,foster].
class(spec_prior):-health(priority),has_nurs(N),parents(great_pret),housing(convenient),
finance(inconv),children(C),N&::[proper,less_proper],C&::[3,more].
class(spec_prior):-
health(priority),has_nurs(improper),parents(pretentious),housing(convenient),
finance(inconv),children(C),C&::[3,more].
class(spec_prior):-health(priority),has_nurs(critical),parents(usual),housing(convenient),
finance(inconv),children(C),C&::[3,more].
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class(spec_prior):-health(priority),has_nurs(N),parents(great_pret),housing(less _conv),
children(1),form(foster),N&::[proper,less_proper].
class(spec_prior):-health(priority),has_nurs(N),parents(great pret),housing(less_conv),
children(2),form(M),N&::[proper,less_proper],M&::[incomplete,foster].
class(spec_prior):-health(priority),has_nurs(improper),parents(pretentious),housing(less_conv),
children(1),form(foster).
class(spec_prior):-health(priority),has_nurs(improper),parents(pretentious),housing(less_conv),
children(2),form(M),M&::[incomplete,foster].
class(spec_prior):-health(priority),has_nurs(critical),parents(usual),housing(less_conv),
children(1),form(foster).
class(spec_prior):-health(priority),has_nurs(critical),parents(usual),housing(less_conv),
children(2),form(M),M&::[incomplete,foster].
class(spec_prior):-health(recommended),has nurs(improper),parents(great_pret),
social(problematic), form(complete),children(C),C&::[2,3,more].
class(spec_prior):-health(recommended),has_nurs(critical),parents(P),social(problematic),
form(complete),children(C),P&::[pretentious,great_pret],C&::[2,3,more].
class(spec_prior):-health(recommended),has_nurs(very_crit),social(problematic),
form(complete),children(1),housing(H),H&::[less_conv,critical].
class(spec_prior):-health(recommended),has_nurs(very_crit),social(S),housing(less conv),
children(1),form(foster),S&::[nonprob,slightly prob].
class(spec_prior):-health(recommended),has nurs(very_crit),social(S),housing(less conv),
children(2),form(M),S&::[nonprob,slightly prob],M&::[incomplete,foster].
class(spec_prior):-health(recommended),has_nurs(very _crit),social(S),housing(critical),
form(complete),children(C),S&::[nonprob,slightly prob],Cé&::[2,3,more].
%vr%
class(very_recom):-health(recommended),has_nurs(proper),parents(pretentious),social(S),
housing(convenient),finance(convenient),S&::[nonprob,slightly prob].
class(very_recom):-health(recommended),has nurs(less_proper),parents(P),social(S),
housing(convenient),finance(convenient),P&::[usual,pretentious],
S&::[nonprob,slightly prob].
class(very recom):-health(recommended),has_nurs(improper),parents(usual),social(S),
housing(convenient),finance(convenient),S&::[nonprob,slightly prob].

%7%
%p%

class(priority):-health(recommended),has_nurs(N),parents(P),social(S),housing(convenient),
finance(inconv),children(C),N&::[proper,less_proper],P&::[usual,pretentious],
S&::[nonprob,slightly prob],Cé&::[3,more].

class(priority):-health(recommended),has_nurs(improper),parents(usual),social(S),
housing(convenient),finance(inconv),children(C),S&::[nonprob,slightly prob],
C&::[3,more].

class(priority):-health(recommended),has_nurs(very crit),social(S),housing(convenient),
finance(inconv),children(1),form(M),S&::[nonprob,slightly prob],
M&::[complete,completed,incomplete].

class(priority):-health(recommended),has_nurs(very crit),social(S),housing(convenient),
finance(inconv),children(2),form(M),S&::[nonprob,slightly prob],
M&::[complete,completed].
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class(priority):-health(priority),has nurs(improper),parents(great_pret),form(complete),
children(1),housing(convenient),finance(convenient).
class(priority):-health(priority),has_nurs(critical),parents(P),form(complete),children(1),
housing(convenient),finance(convenient),P&::[pretentious,great pret].
class(priority):-health(recommended),has_nurs(N),parents(P),social(S),housing(less_conv),
children(1),form(foster),N&::[proper,less_proper],P&::[usual,pretentious],
S&::[nonprob,slightly prob].
class(priority):-health(recommended),has_nurs(N),parents(P),social(S),housing(less_conv),
children(2),form(M),N&::[proper,less_proper],P&::[usual,pretentious],
S&::[nonprob,slightly prob],M&::[incomplete,foster].
class(priority):-health(recommended),has_nurs(N),parents(great_pret),social(problematic),
housing(less_conv),children(1),form(M),N&::[proper,less_proper],
M&::[complete,completed,incomplete].
class(priority):-health(recommended),has_nurs(N),parents(great_pret),social(problematic),
housing(less_conv),children(2),form(M),N&::[proper,less_proper],
M&::[complete,completed].
class(priority):-health(recommended),has_nurs(improper),parents(usual),social(S),
housing(less_conv),children(1),form(foster),S&::[nonprob,slightly prob].
class(priority):-health(recommended),has_nurs(improper),parents(usual),social(S),
housing(less_conv),children(2),form(M),S&::[nonprob,slightly prob],
M&::[incomplete,foster].
class(priority):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),housing(H),children(1),form(M),
Hé&::[convenient,less conv],M&::[complete,completed,incomplete].
class(priority):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),housing(H),children(2),form(M),
Hé&::[convenient,less conv],M&::[complete,completed].
class(priority):-health(recommended),has_nurs(improper),parents(great_pret),social(S),
housing(less_conv),children(1),form(M),S&::[nonprob,slightly prob],
M&::[complete,completed,incomplete].
class(priority):-health(recommended),has_nurs(improper),parents(great_pret),social(S),
housing(less_conv),children(2),form(M),S&::[nonprob,slightly prob],
M&::[complete,completed].
class(priority):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(less_conv),children(1),form(M),
M&::[complete,completed,incomplete].
class(priority):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(less_conv),children(2),form(M),M&::[complete,completed].
class(priority):-health(recommended),has_nurs(critical),parents(P),social(S),
housing(less_conv),children(1),form(M),P&::[pretentious,great_pret],
S&::[nonprob,slightly prob],M&::[complete,completed,incomplete].
class(priority):-health(recommended),has_nurs(critical),parents(P),social(S),
housing(less_conv),children(2),form(M),P&::[pretentious,great_pret],
S&::[nonprob,slightly prob],M&::[complete,completed].
class(priority):-health(recommended),has_nurs(N),parents(P),social(S),housing(critical),

form(complete),children(C),N&::[proper,less_proper],P&::[usual,pretentious],

S&::[nonprob,slightly prob],C&::[2,3,more].
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class(priority):-health(recommended),has_nurs(N),parents(great_pret),social(problematic),
housing(critical),form(complete),children(1),N&::[proper,less_proper].
class(priority):-health(recommended),has_nurs(improper),parents(usual),social(S),
housing(critical),form(complete),children(C),S&::[nonprob,slightly prob],
C&::[2,3,more].
class(priority):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),housing(critical),form(complete),children(1).
class(priority):-health(recommended),has_nurs(improper),parents(great_pret),social(S),
housing(critical),form(complete),children(1),S&::[nonprob,slightly prob].
class(priority):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(critical),form(complete),children(1).
class(priority):-health(recommended),has_nurs(critical),parents(P),social(S),housing(critical),
form(complete),children(1),P&::[pretentious,great pret],
S&::[nonprob,slightly prob].
class(priority):-health(priority),has nurs(N),parents(great_pret),housing(convenient),
finance(inconv),children(1),form(M),N&::[proper,less_proper],
M&::[complete,completed,incomplete].
class(priority):-health(priority),has nurs(N),parents(great_pret),housing(convenient),
finance(inconv),children(2),form(M),N&::[proper,less_proper],
M&::[complete,completed].
class(priority):-health(priority),has nurs(improper),parents(pretentious),housing(convenient),
finance(inconv),children(1),form(M),M&::[complete,completed,incomplete].
class(priority):-health(priority),has_nurs(improper),parents(pretentious),housing(convenient),
finance(inconv),children(2),form(M),M&::[complete,completed].
class(priority):-health(priority),has nurs(critical),parents(usual),housing(convenient),
finance(inconv),children(1),form(M),M&::[complete,completed,incomplete].
class(priority):-health(priority),has nurs(critical),parents(usual),housing(convenient),
finance(inconv),children(2),form(M),M&::[complete,completed].
class(priority):-health(recommended),has_nurs(very_crit),social(problematic),form(complete),
children(1),housing(convenient),finance(convenient).
%sp%
class(spec_prior):-health(recommended),has_nurs(N),parents(great_pret),social(problematic),
housing(convenient), finance(inconv),children(C),N&::[proper,less_proper],
C&::[3,more].
class(spec_prior):-health(recommended),has_nurs(improper),parents(great_pret),social(S),
housing(convenient), finance(inconv),children(C),
S&::[nonprob,slightly prob],C&::[3,more].
class(spec_prior):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(convenient), finance(inconv),children(C),C&::[3,more].
class(spec_prior):-health(recommended),has_nurs(critical),parents(P),social(S),
housing(convenient), finance(inconv),children(C),
P&::[pretentious,great _pret],S&::[nonprob,slightly prob],C&::[3,more].
class(spec_prior):-health(recommended),has_nurs(very_crit),social(S),housing(convenient),
finance(inconv),children(1),form(foster),S&::[nonprob,slightly prob].
class(spec_prior):-health(recommended),has_nurs(very_crit),social(S),housing(convenient),
finance(inconv),children(2),form(M),S&::[nonprob,slightly prob],
M&::[incomplete,foster].
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class(spec_prior):-health(priority),has_nurs(improper),parents(great_pret),form(complete),
children(1),housing(convenient),finance(inconv).
class(spec_prior):-health(priority),has_nurs(critical),parents(P),form(complete),children(1),
housing(convenient), finance(inconv),P&::[pretentious,great_pret].
class(spec_prior):-health(recommended),has_nurs(N),parents(great_pret),social(problematic),
housing(less_conv),children(1),form(foster),N&::[proper,less proper].
class(spec_prior):-health(recommended),has nurs(N),parents(great_pret),social(problematic),
housing(less_conv),children(2),form(M),N&::[proper,less_proper],
M&::[incomplete,foster].
class(spec_prior):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),housing(H),children(1),form(foster),
Hé&::[convenient,less conv].
class(spec_prior):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),housing(H),children(2),form(M),
Hé&::[convenient,less conv],M&::[incomplete,foster].
class(spec_prior):-health(recommended),has nurs(improper),parents(great_pret),social(S),
housing(less_conv),children(1),form(foster),S&::[nonprob,slightly prob].
class(spec_prior):-health(recommended),has_nurs(improper),parents(great_pret),social(S),
housing(less_conv),children(2),form(M),S&::[nonprob,slightly prob],
M&::[incomplete,foster].
class(spec_prior):-health(recommended),has nurs(critical),parents(usual),social(problematic),
housing(less_conv),children(1),form(foster).
class(spec_prior):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(less conv),children(2),form(M),M&::[incomplete,foster].
class(spec_prior):-
health(recommended),has_nurs(critical),parents(P),social(S),housing(less_conv),
children(1),form(foster),P&::[pretentious,great pret],
S&::[nonprob,slightly prob].
class(spec_prior):-health(recommended),has_nurs(critical),parents(P),social(S),
housing(less conv),children(2),form(M),P&::[pretentious,great pret],
S&::[nonprob,slightly prob],M&::[incomplete,foster].
class(spec_prior):-health(recommended),has_nurs(N),parents(great_pret),social(problematic),
housing(critical),form(complete),children(C),N&::[proper,less_proper],
C&::[2,3,more].
class(spec_prior):-health(recommended),has_nurs(improper),parents(pretentious),
social(problematic),housing(critical),form(complete),children(C),
C&::[2,3,more].
class(spec_prior):-health(recommended),has_nurs(improper),parents(great_pret),social(S),
housing(critical),form(complete),children(C),S&::[nonprob,slightly prob],
C&::[2,3,more].
class(spec_prior):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(critical),form(complete),children(C),C&::[2,3,more].
class(spec_prior):-
health(recommended),has_nurs(critical),parents(P),social(S),housing(critical),
form(complete),children(C),P&::[pretentious,great_pret],
S&::[nonprob,slightly prob],C&::[2,3,more].
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class(spec_prior):-health(priority),has_nurs(N),parents(great _pret),housing(convenient),
finance(inconv),children(1),form(foster),N&::[proper,less_proper].
class(spec_prior):-health(priority),has_nurs(N),parents(great pret),housing(convenient),
finance(inconv),children(2),form(M),N&::[proper,less_proper],
M&::[incomplete,foster].
class(spec_prior):-health(priority),has_nurs(improper),parents(pretentious),
housing(convenient), finance(inconv),children(1),form(foster).
class(spec_prior):-health(priority),has_nurs(improper),parents(pretentious),
housing(convenient), finance(inconv),children(2),form(M),
M&::[incomplete,foster].
class(spec_prior):-health(priority),has_nurs(critical),parents(usual),housing(convenient),
finance(inconv),children(1),form(foster).
class(spec_prior):-health(priority),has_nurs(critical),parents(usual),housing(convenient),
finance(inconv),children(2),form(M),M&::[incomplete, foster].
class(spec_prior):-health(recommended),has_nurs(improper),parents(great_pret),
social(problematic), form(complete),children(1),housing(H),
Hé&::[less_conv,critical].
class(spec_prior):-health(recommended),has_nurs(critical),parents(P),social(problematic),
form(complete),children(1),housing(H),P&::[pretentious,great pret],
Hé&::[less_conv,critical].
class(spec_prior):-health(recommended),has nurs(very_crit),social(problematic),
form(complete),children(1),housing(convenient),finance(inconv).
%vr%
class(very recom):-health(recommended),has_nurs(proper),parents(usual),social(S),
housing(convenient),finance(convenient),form(M),
S&::[nonprob,slightly prob],Mé&::[completed,incomplete,foster].
class(very recom):-health(recommended),has nurs(N),parents(P),social(S),housing(less conv),
children(1),form(M),N&::[proper,less_proper],P&::[usual,pretentious],
S&::[nonprob,slightly prob],M&::[complete,completed,incomplete].
class(very recom):-health(recommended),has nurs(N),parents(P),social(S),housing(less conv),
children(2),form(M),N&::[proper,less_proper],P&::[usual,pretentious],
S&::[nonprob,slightly prob],M&::[complete,completed].
class(very recom):-health(recommended),has_nurs(improper),parents(usual),social(S),
S&::[nonprob,slightly prob],housing(less_conv),children(1),form(M),
M&::[complete,completed,incomplete].
class(very recom):-health(recommended),has_nurs(improper),parents(usual),social(S),
S&::[nonprob,slightly prob],housing(less_conv),children(2),form(M),
M&::[complete,completed].
class(very_recom):-health(recommended),has nurs(N),parents(P),social(S),housing(critical),
form(complete),children(1),N&::[proper,less proper],
P&::[usual,pretentious],S&::[nonprob,slightly prob].
class(very recom):-health(recommended),has_nurs(improper),parents(usual),social(S),
housing(critical), form(complete),children(1),S&::[nonprob,slightly prob].

%8%
%p%
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class(priority):-health(recommended),has_nurs(N),parents(P),social(S),housing(convenient),
finance(inconv),children(1),form(foster),N&::[proper,less_proper],
P&::[usual,pretentious],S&::[nonprob,slightly prob].
class(priority):-health(recommended),has_nurs(N),parents(P),social(S),housing(convenient),
finance(inconv),children(2),form(M),N&::[proper,less_proper],
P&::[usual,pretentious],S&::[nonprob,slightly prob],
M&::[incomplete,foster].
class(priority):-health(recommended),has_nurs(N),parents(great_pret),social(problematic),
housing(convenient),finance(inconv),children(1),form(M),
Né&::[proper,less_proper],M&::[complete,completed,incomplete].
class(priority):-health(recommended),has_nurs(N),parents(great_pret),social(problematic),
housing(convenient),finance(inconv),children(2),form(M),
Né&::[proper,less_proper], M&::[complete,completed].
class(priority):-health(recommended),has_nurs(improper),parents(usual),social(S),
housing(convenient),finance(inconv),children(1),form(foster),
S&::[nonprob,slightly prob].
class(priority):-health(recommended),has_nurs(improper),parents(usual),social(S),
housing(convenient),finance(inconv),children(2),form(M),
S&::[nonprob,slightly_prob],M&::[incomplete,foster].
class(priority):-health(recommended),has_nurs(improper),parents(great_pret),social(S),
housing(convenient),finance(inconv),children(1),form(M),
S&::[nonprob,slightly prob],M&::[complete,completed,incomplete].
class(priority):-health(recommended),has_nurs(improper),parents(great_pret),social(S),
housing(convenient),finance(inconv),children(2),form(M),
S&::[nonprob,slightly prob],M&::[complete,completed].
class(priority):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(convenient),finance(inconv),children(1),form(M),
M&::[complete,completed,incomplete].
class(priority):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(convenient),finance(inconv),children(2),form(M),
M&::[complete,completed].
class(priority):-health(recommended),has_nurs(critical),parents(P),social(S),
housing(convenient),finance(inconv),children(1),form(M),
P&::[pretentious,great pret],S&::[nonprob,slightly prob],
M&::[complete,completed,incomplete].
class(priority):-health(recommended),has_nurs(critical),parents(P),social(S),
housing(convenient),finance(inconv),children(2),form(M),
P&::[pretentious,great pret],S&::[nonprob,slightly prob],
M&::[complete,completed].
class(priority):-health(recommended),has_nurs(improper),parents(great_pret),
social(problematic),form(complete),children(1),housing(convenient),
finance(convenient).
class(priority):-health(recommended),has_nurs(critical),parents(P),social(problematic),
form(complete),children(1),housing(convenient),finance(convenient),
P&::[pretentious,great_pret].
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%sp%
class(spec_prior):-health(recommended),has_nurs(N),parents(great_pret),social(problematic),
housing(convenient), finance(inconv),children(1),form(foster),
Né&::[proper,less_proper].
class(spec_prior):-health(recommended),has_nurs(N),parents(great_pret),social(problematic),
housing(convenient), finance(inconv),children(2),form(M),
Né&::[proper,less_proper],M&::[incomplete,foster].
class(spec_prior):-health(recommended),has_nurs(improper),parents(great_pret),social(S),
housing(convenient), finance(inconv),children(1),form(foster),
S&::[nonprob,slightly prob].
class(spec_prior):-health(recommended),has_nurs(improper),parents(great_pret),social(S),
housing(convenient), finance(inconv),children(2),form(M),
S&::[nonprob,slightly prob],M&::[incomplete,foster].
class(spec_prior):-health(recommended),has_nurs(critical),parents(usual),social(problematic),
housing(convenient), finance(inconv),children(1),form(foster).
class(spec_prior):-health(recommended),has nurs(critical),parents(usual),social(problematic),
housing(convenient), finance(inconv),children(2),form(M),
M&::[incomplete,foster].
class(spec_prior):-health(recommended),has_nurs(critical),parents(P),social(S),
housing(convenient),finance(inconv),children(1),form(foster),
P&::[pretentious,great_pret],S&::[nonprob,slightly prob].
class(spec_prior):-health(recommended),has nurs(critical),parents(P),social(S),
housing(convenient),finance(inconv),children(2),form(M),
P&::[pretentious,great pret],S&::[nonprob,slightly prob],
M&::[incomplete,foster].
class(spec_prior):-health(recommended),has_nurs(improper),parents(great _pret),
social(problematic),form(complete),children(1),housing(convenient),
finance(inconv).
class(spec_prior):-health(recommended),has_nurs(critical),parents(P),social(problematic),
form(complete),children(1),housing(convenient),finance(inconv),
P&::[pretentious,great pret].
%vr%
class(very_recom):-health(recommended),has nurs(N),parents(P),social(S),
housing(convenient),finance(inconv),children(1),form(M),
N&::[proper,less_proper],P&::[usual,pretentious],
S&::[nonprob,slightly prob],M&::[complete,completed,incomplete].
class(very_recom):-health(recommended),has nurs(N),parents(P),social(S),
housing(convenient),finance(inconv),children(2),form(M),
Né&::[proper,less_proper],P&::[usual,pretentious],
S&::[nonprob,slightly prob],M&::[complete,completed].
class(very_recom):-health(recommended),has_nurs(proper),parents(usual),social(S),
housing(convenient),finance(convenient),form(complete),children(C),
S&::[nonprob,slightly prob],C&::[2,3,more].
class(very_recom):-health(recommended),has_nurs(improper),parents(usual),social(S),
housing(convenient),finance(inconv),children(1),form(M),
S&::[nonprob,slightly prob],M&::[complete,completed,incomplete].




110

class(very_recom):-health(recommended),has nurs(improper),parents(usual),social(S),
housing(convenient),finance(inconv),children(2),form(M),
S&::[nonprob,slightly prob],M&::[complete,completed].
%r%
class(recommend):-health(recommended),has_nurs(proper),parents(usual),social(S),
housing(convenient),finance(convenient),form(complete),children(1),
S&::[nonprob,slightly prob].
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Abstract
This research aims to study and develop expert system shell with constraint logic programming for
any knowledge base, which has constraints’ format and symbolic domain. The system can
interact with users to obtain information’s issue and it can explain all sources of answer. The
system uses ECLiPSe 6.0 as a compiler because it is based on Prolog language and suitable for
development into constraint logic programming. For evaluation of the research, the system has
been compared with Prolog’s expert system shell. Evaluation has been done in terms of time,
memory and lines of code, under similar procedures and use knowledge base that originate from

the same source. Then observe and record the results of the work to summarize the research.
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top_goal(X) :- vacation(X).

vacation(phuket) :- stay(resort), like(beach).
vacation(korat) :- will_see(ya_mo).

vacation(korat) :- like(somtam).

%%% More Knowledge Here %%%

stay(X) :- menuask(stay, X, [building, resort]).

buy(X) :- menuask(buy, X, [tea,coffee, orange]).

like(X) :- menuask(like, X, [traffic_jam, beach, somtam]).
will_see(X) :- menuask(will_see, X, [ya_mo, lin_ping]).

= o ' @ A v . ' a a v I3
NINN .1 LLﬁ@N@naUWGE"]%@]’]WNETadLﬂaﬂﬂ3$UU§L°ﬁﬂ')°ﬁ7fyaEI'NG’]EW]L"UEI%@nEIJ’]']H’]I?J?Q@TI

menuask(Pred, Value, Menu) :- menuask(Pred,Menu), known([Pred,Value]), !.

menuask(Pred,_) :- known([Pred,_]), !.

menuask(Attribute,Menu) :- write('What is the value for '), write(Attribute), writeln('?"),
writeln(Menu), write('Enter the choice > '), read(V),writeln(V),
asserta(known([Attribute,V])).

A . A A o A ' ' A a ) =
NN ®.2 LA predicate Ta menuask mmﬂaam:uugmmmmam\mwmm auarnwllsaan

What is the value for stay?
[(building, resort]

Enter the checice > rescrt

What is the value for like?
[traffic_jam, beach, somtam]
Enter the checice > beach

The answer is phuket
expert-shell>

The answer is phuket

The known storage are

[[like, beach], [stay, rescrt]]
expert-shell>

>>>>Goecdbye, see you later<<<<
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A v o @ o a @ o X o \ @ P v =
LG?J%VL‘?.IUGQU LLa:VL(ﬂ‘l.]TULl]aEJ% menuask lﬂﬂizﬁ‘ﬂ"ﬂ% mamagmmwggﬂuuuw 1 ﬁ]tLLﬁﬂdl‘ﬁL‘ﬁ%

Tun WA 4 8§94 menuask NAaLURILEIZLEAI 1TlUAINN 5 wazal8819NTUTEUIaNal YNNI

WRAILUATNT 6

top_goal(Vout) :-

%%% More Domain for Input %%%

Vout &:: ['Phuket','Bangkok’,'Korat','Lumpang'],

P &:: [resort','beach’,'pearl','coral'],

K &:: ['resort','forest','roasting chicken','stone castle'],
%%% More Domain for Goal's Component%%%
menuask(Sin), (Sin&=P ->

(menuask(Lin),Lin&=P ->
(menuask(Bin),Bin&=P ->
(menuask(Win),Win&=P -> Vout="Phuket')

%%% Do Something % %% ).

Sin &: ['hotel','resort’], Lin &:: ['forest','hot spring','shopping','beach’],

= o . o o \ A a
i a4 Matsguanailaslitayaunuitn g ihasanuuuluzuuui 1

PINANN 4 AW Qﬁﬁ'ﬂl“ﬁmiﬁmuﬂmaumeaaéﬁLLﬁJiLmu@hﬁl,fluvlﬁvlﬁﬁmmmméﬁLLUiLL@ia:

@ laoutadu 3 ngunans Aa ndupaidiudsdwIuTua19ngLE (Sin, Lin, Bin, Win) nguuad6n

wlsdmiueanunsiindasns (Vout) waznguvadaudinszydrdnivdsznaunsdunm

faauidulule walslunsunudutnunsndasns (P, K, B, L) annuulusiuvasionlutiay

Lﬁaaﬁuvl@‘faanuuulué'ﬂmm:ﬁ‘hwazﬁ'uiagariau T@ﬂlﬁmmwaa “A->B; C’” ANNUDd “if A then

B else ¢’ antrslunmsasiawluwainuaditnunglunsdidisg

-lib(sd).
menuask(Value) :- write('Select the value from '),writeln(Value),

asserta(known(Value)).

write('Enter the choice > '), read(Value),writeIn(Value),

{ Ado A . A o Y o &
il a5 ugas laumindudude libsd) uaz menuask Aignaaudadlinszouiu

Select the value 5

Select the value £

Enter the cheoice > rcasting chicken
Ne answer found.

expert-shell>

>>>>Goedbye, see you later<<<<

from _25Z2{ [hotel, resort]}
l|IEnter the choice > resort
Select the value from _282{ [beach, forest, hot spring, shopping]}
Enter the choice > forest

rom _308{ (ceramic bowl, pearl, rcasting chicken]}

= v gdy o a o a
NINN @.6 LLE"(ﬂ\‘lNaE\lWﬁ‘YIVL(ﬂ’w]’m‘SZUUVIWGN%’W]']&JEﬂLL‘].J‘]JY] 1

o A A A o A & . o A, Aa
INUFANTLUWATND 6 mamwnug’mmmjﬂumwn 4 92w ldsunIsngilaaunianana fLAG

WeanasnlslumadSouiisudlves “é’aLLﬂsﬁif'umné’lﬁ’ Ny “@udsnszyddmivlsznauns

durndraauniduldle” druiaTasnuny “&=" i ‘ﬁﬂﬁﬂ'wm@TﬁLLﬂiﬁs:qdﬂﬁw{uﬂi:ﬂaums

dumdaauiiduldldgninuadld iy draesdrudinivaingls uazldaannsiiein




120

wiinszyddwivdaznaunsdumdaeundulyldildanaseudnududsnivangliaaaule

an Mlidaaunlasuainszuuidn “No answer found.” ki
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ANV AL

:- lib(ordset).

- op(701,fx,if).

- op(702,yfx,then).

- op(703,yfx,else).

- op(704,yf,end).

if A then B end:- A -> B.

if A then B else C end:- A ->B;C.

AN 2.7 LEAI bAUTINI DU waziToanuwuuaINTEyin

%%% More Domain for Input %%%
K &= [resort','forest','roasting_chicken','stone_castle'],
%%% More Domain for Goal's Component%%%
menuask(Sin), (if ord_subset([Sin],B) then (menuask(Lin), if ord_subset([Sin,Lin],B) then
Vout &= 'Bangkok' else

%%% Do Something %%% end).

NN 2.8 uaAdGItILIEIRTBITIUA NN luguLun 2

Select the value from _254{(hotel, rescrt]}

Enter the choice resort
Select the value from _284{ (beach, forest, hot spring, shecppingl}
forest

Select the value from _310{(ceramic bowl, pearl, rcasting chicken]}
Enter the choice roasting chicken

Select the value from _336{([cocal mine, coral, stcne castle]}
Enter the cheoice > stone castle

The answer is Korat

expert-shell>

The answer is Korat

The known storage are

[stone castle, rcasting chicken, forest, resort]
expert-shell>

>>>>Geoodbye, see you later<<<<

£
>
£
Enter the choice >
£
>
£
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guanulndludinzainmiasaseuiianly wazaanuuy predicate lwiifa liken lifinavianu

GO AT gt (R

Please select value of stay from : _262{(hotel, rescort]}

Your input is : resort

Please select value of like from : _292{(beach, forest, hot_spring, shopping]}
Your input is : forest

Please select
Your input is
Please select
Your input is

value of buy from
: roasting_chicken
value of will_see from
: stone_castle

: _3818{[ceramic_bowl, pearl, rcasting_chicken]}

: _344{(ccal_mine, coral, stone_castle]}

The answer is Korat
expert-shell>

The answer is Korat

The known storage are

[[(stay, resort], [like, forest],
expert-shell>
>>>>Goedbye,

[buy, recasting_chicken], ([will_ see, stone_castle]]

see you later<<<<

= v edy o a o =
NINN .10 mewaawm%mmzuuwwwmmwgﬂLme 3

(if liken([Sin,Lin],B, [stay,like],true) then Vout &= 'Bangkok' end;
%%% More Knowledge Here%%%
if liken([Sin,Lin,Bin,Win],K, [stay,like,buy,will_see],true) then Vout &= 'Korat' end ).

P o ' o o Al v
NN w11 LLammamaan&:&mxgﬁumwgﬂlﬂﬂﬂu liken

liken([_],[Db],[Att],Flag):- < liken([_|Tn],[Db|Td],[Att|Ta],Flag):-
known([Att,Old]),!, known([Att,Old]),!,
(if Old==Db then ( (if Old==Db then
Flag = true - liken(Tn,Td,Ta,Flag)
else else
Flag = fail Flag = fail
end). end).
liken([In],[Db],[Att],Flag):- > liken([In|Tn],[Db|Td],[Att|Ta],Flag):-
\+known([Att,_]), \+known([Att,_]),
menuask(Att,In),!, menuask(Att,In),!,
(if In==Db then (if In==Db then
Flag = true . liken(Tn,Td,Ta,Flag)
else . else
Flag = fail Flag = fail
end). end).

NINN R.12 LFAI predicate Ta liken Noanuwuylna
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v A = a o ' A g A 3 =

HiBET g un Sanmaidonnd junuf 4 Alimadfsuudasuddining aolu menuask
A . a vdq o ' o 1% ' o a v o %
Wesaeaded uazguwanainldilddndudaseanuuulni sansnlfyluudsanuiuguanag

A o o = A A
P ITTULNNW W LA U TR NATNALIAI IATWA 1

menuask(Pred,Value,Menu):- C&::Menu, menuask(Pred,C), known([Pred,Value]),!.

menuask(Pred, ) :- known([Pred, ]),!.

menuask(Attribute,C) :- write('What is the value for '), write(Attribute), writeln('?"),
writeln(C), write('Enter the choice > '), read(C),writeln(C),
asserta(known([Attribute,C])).

AN 2.13 LIAI menuask NoanLUUMBI T oulUTuNINTIATINEMIan lutiay

A a A % A o A = ' A > I

wWalSpunsuldaluawi 1 AUATINT 13 AUARAMVLANFIINAIIRIAILUT VIITNAWIN
Tunwd 13 Menu Nidsuntuazagluansmepeddad (@niwd 1) munsaldimuazanianasen

Aaa A A o A o o o o A A A &
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NAaN15298

Nwispihsdummess3ouisuiwnussraveslda SIS ELERNRRE wazafilgluns
Uszaranasznisruuinam lunuisoiituszuuinam s ldsian neldesddsznay
Woanuluidas gﬂLLuumW‘mmﬁﬂﬁﬂﬂﬂﬁﬂﬂ"’umaaiwu LLaxgmmwfﬁmﬂm%gaLﬁmn”uﬁa
3UANVBY Nursery Ui:ﬂauvlﬂ@hﬂi@gaﬁﬁaﬁummﬂ“ﬁﬁhmu 8 ¢ (health, has_nurs, parents,
social, housing, finance, form, children) @Tﬁaﬂ'wgmmmfﬁ’l“ﬂumiﬂs:Lﬁuwami%”mmamlu

A ° o A & A ° o A Y & Ao
NN 14 SAnsudenszuuneldsfen wazluainwd 15 smsuidfonszuunnamdnlunuwiss

(2
=

1)

top_goal(X) :- class(X).

class(very_recom) :- health(recommended), has_nurs(proper), parents(usual), (social(nonprob);
social(slightly_prob)), housing(convenient), finance(convenient),
(form(completed); form(incomplete); form(foster)).

%%% More Knowledge Here %%%

health(X) :- menuask(health, X, [recommended, priority, not_recom]).
has_nurs(X) :- menuask(has_nurs, X, [proper, less_proper, improper, critical, very_crit]).
%%% More Attribute Here %%%

i 214 dreaduguanuiimivifenszuudiimmymellsien

%%% Do Something %%%
class(very_recom) :- health(recommended), has_nurs(proper), parents(usual), social(S),
housing(convenient), finance(convenient), form(M),
S &:: [nonprob, slightly_prob], M &:: [completed, incomplete, foster].
%%% Do Something %%%

= o ' v, o A v A a o &
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