1.M B

2E2ZX|E TBox2 ABoxz 2ol "t} TBoxe
SE2A9 27ntE ¥Feta glem, ABoxE U
Hag PR 29 RERA] FEL 2524 &
718kl TBox® 24 HAEE Hsir T2 o] &5
At & LEEAE Ak A 27)vkel] F
¥ e~ (concept) & £/ (role)dl g AFS 9
A 2ERA] FEo] LY, AAAHA 2ER
Aol el ZezAtele] PAIAQL subsumption T
ZE BAFLE FEI= X2 ol EHUT Y
LEZXE 83t 2ol B ABoxd Ee <l
2" A(individual) 0] T3 o]2{3F ABoxoll i
3k FEo] o] APse FAelth. OWL(Web
Ontology Language)(1)°o] 2E24] doj2 &85
I 931, OWL2 A%=8](Description Logic)(2]¢]
2d-g At flema LERX] FEL Me=dy
7t 7Rl on] Bdld] 712E o o 2Hdde &
E2x] o g F2o HeHo] FuE]
SWRL(Semantic Web Rule Language) (3]°] tigt
FRo| ot AF% 3= 3ot

£E8X] subsumption FE2 sounddtil com-
pletedt D ZE(4)S Lok ZA Alolg) sub-
sumption T&E& FHdshz Walo] FE o|Fa Uth
ol¥3 duelFE Er +x9 RdE FEshs W4
3} FOL(First Order Logic) 22 W2ty Datalog
2 W W2 (5)e] Ut zizhe] WHAle &
TBox, &% ABox F2dr Z7] xS Holx 3l
o} ojg} 2 "Wkl tEA|, OWLel 7K =
=218 EAS E(axiom) 28 FFHI ©o|F 1
o2 FE3le WS HAshs A7 HHE Utk H]

o T

N~
s
oln
0k

* O * %k
2oy

I

FAg sty =|H3E

olg13t WAl completedhr] &g wWe] AR o
gl REA FHoz &85a Ut

B =RolMs= 2EZA] 82 TBox, ABox, SWRL
FEOF Pro] 230N Vledtn, 2E2A FE 7
#< tableaux €18}%, disjunctive datalog, axi-
omatic Wl o ® vhyo] 37 A AHgict, 474
E QA g 2E8ZA FE2 Al g &
ANZE 3t} Subsumption €rElES FEdh= A7
£ Fel(axiom) 71¥ke] XSl tisia] ArEgict,

2. 282X FE M2

o ME =2 rEFes FHa, &4, JALEAE
Abgho] 7R e A4S BHITH2), dukde=m ¢
g7t e w=ElR Aol 7RT Sle A4S Bdshe
7% TBox(Terminological Box)%} ABox(Assertional
Box)9] T£& #&3i A4S I, TBoxle
A Ale] Terminological F+o] A3 ABoxole
2122l Assertional FEo] AA" oAE S0
TBox¢} ABoxolle tha®t 22 &S st dot.

TBox:

PowerPerson = FanClub-Person I

I

Jlove.—~ MovieStar M 3love.- Singer
SoccerPlayer-Fan =

FanClub-Person 1 Jlove.SoccerPlayer
MovieStar = Star

Singer = Star

SportMan = Star

ABox:

FanClub-Person(person101)
SoccerPlayer(player001)
love(person101, player001)

A% ERe Be FR7H 97HD glom ARl

AA——

LE2A FE Ve FF 47



7K1 e Ade gdlde WAd w1 EFF
7} g2, 7F J12389 Me =gle ALC Mg =
golt}. ol n,u,3,v,~ ez MIE THIT}
N =ele A Bd 9 we e 2e o
g 7oz Algd

-S: ALC + transitivity

*H: for role inclusion axioms (role hier-

archy, R S)

-+ O for nominals (of form {i,,...i,})

- 1. for inverse roles (of form R™)

- N: for number restrictions (of form >n R,

<n R)
- Q" for qualified number restrictions (of
form >n RC , <n RC)

o|& £9], ALC®l transitive roles F73 7
o S Mex=digy T3 agln A Bel &
1 9= OWL DL& SHOIN(D) A& =8, 5
ALC + R + role hierarchy + nominal + in-
verse roles 49 XM =g 7vE T3 o

+ concrete domaing 2Jv|gt}. B =EdAe A
= =g FES A JRE e Audd. A,
subsumption TAE FE3= TBox F23 &4,
instantiation #AE F83k= ABox F&, vX|92
2 73E& SWRLZ 2MdalA TBox$t ABoxe] A
& FE3= SWRLFE22o2 BEF3l] 7]&3).

2.1 TBox F=&

TBox F2°|¥ subsumption #AS FES= A
olmlal=d o] TFdM e S AMEZF 2
AE FE3sHA Evt. Subsumption F2& dhiel
oot o E FYAE I AL owidit),
YRR o Z subsumption A= ¢ < DY B
Floz gddt ol T HdME -CcuDp
7} satisfiable(6)3lth= AL BoZH "o =
CN D7} unsatisfiable 3vhs A< SH3E sub-
sumption A7} FE2HT}. ©]E tractabledtAl &1
371 fleliA we FEdzlo] dFHa 3oy, E =
EolXE 7FE BHF R AREE B2 A%
T2l Protege(7]E °l83ld LEEAE =3,
tableaux(4)¥1e]EF W4 7|vte 2 $ RacerPro
[8)F ©]8&3l] TBox F&<& AHIt a2 TBox
o AFE A4S Ae =82 Jepd Folth
FanClub-Person
PowerPerson =

N o Ho

my o dlo

FanClub-Person

48 2006. 12. FEAI A A24d Al12%

Jlove.~ MovieStar 1 Flove.
- Singer
SoccerPlayer-Fan = FanClub-Person N
v love.SoccerPlayer I
3 love.SoccerPlayer

e 2EEA AR(x7et FE AFL dvky
©2 DIG(Description Logic Interface Group)
(9)elEso]l~2 AAHA}. Proteged RacerProZ
AHE3l] TBox9 subsumption 2E&X] FE& F
g o Uk FEAT= o 2t

SoccerPlayer-Fan = PowerPerson

o]& SoccerPlayer-Fan®] 2722 closure axi-
om= AMESI] @ o]Ake] SoccerPlayerg Eolshe
ol Soccer-Player % Folfolgitin olatn,
o] A|ekz7e] PowerPerson Z71°l| subsume¥ 2171
& ole} 22 TBox F& 215 HolA "o}

3IA|5E closure axioms ARSSHA| 2 EAl FHAL
(existencial quantifier)?t AF8-8lad SoccerPlayer-Fan
o] AL HAd AS, F 3 3 o]id9 Soccer-
PlayerZ 7FMok 3}agt 3P SoccerPlayer ©]9]
o T2 Star® FotE F Uoke A /HE F+ A
7] W&l SoccerPlayer-Fan©l PowerPerson®l| <
34 2A ") ol OWL 2824 F89°| Open
World Assumption(OWA) (10}l 718k S 7]
o Folct,

g do|EjHlo] A9} 7]EF Q1FA % Al2ElAE
Closed World Assumption(CWA) (6] 7]¥+s F
3 Sith CWAE o7t E018he u), Fo70 HolE]
Hlo| 2t A Ado] 29| dlo|ERkE A1 FE 3
2 Y3k HEI ivhd Falsedha #dsls whd,
OWAT Falsedsti 5% HA| &2 B AR True
7t 2 & A= 2tk 7pgstA g ol2gh
B4 dEed 2E2AF FF3= A= closure ax-
iomE ©]&3l] OWASlA HAste FEE FHA
of £2lo AAUE 2EZA} FEHE= AL E9l
Eali=3

2.2 ABox F£E&

ABox F2o|& I2H A A E FEIE= 7|5oR
o] TP 3hte AxABEAT) HojH Flio] X
= =AE HARRIEE ABox 8 realizationol2t
I= 3, Ax"A Ca), 4 Rlabd),
a=b 9 2E& gHog FHY AAHAAE0] o= F
2ol subsume¥=A] FE35TE. ABox F&89] o+

a=b,



TBox FEoA HATE 282X dA|d A2BHAE
F7II FEHE S At
FanClub-Person(person101)

love(personl01, playerQ01)
SoccerPlayer(player001)

ol¢} & o] ABox F& A= 23 2.
PowerPerson(person101)

ol¢} 22 A= "FanClubPerson personlQ1-&
SoccerPlayer playerQ01-2 o3t} "8 AMd (fact)
o] EA8kaL PowerPerson F#2E “g3pul-g-< 7}
FE oA g AFEFE PowerPersonelt}.” 2=
Ak2A-E 7R EZE personl101°] PowerPerson®]

e o] 3RV 9% ¥ F Uk
2.3 SWRL &8

SWRL F&oltt 383 128 SWRLE 243l
TBox% ABox #AE FE3te 2L onlsted o]
7= el 2R AoJd TBoxet ABox #AIZ:
AP BY TEe 2ES fEsid A2 XAE
F8%th. SWRL2 Horn =gls} H|$=3F +Ro2
g AR 8] A A9 #de FEeE
28T IEF AEHATG. B 73S OWL A
HE(F e, 4, A2 termlE XEE
o} oh&2 TBox®t ABoxol A8 A43 SWRL
2o} delth. ABox F& dlo] The¥ 2e Fx
S xRl $4% 27kt

TBox:

Mother = FanClub-Person

Trot-Singer = Singer

Singer = Star

ABox:

Trot-Singer (singer02)
Mother (mom99)
love(mom99, singer02)

SWRL rule-1:
(?z) A Mother(?y) A love(?y, ?z)
— has AuntFan{?z,7y)

E =ERolME Proteged] axiomatic 219 Jess
FENANS dF3sl SWRL 139 2 A3E A9 E
o o2 99t Zo] TBoxst ABoxdl *|2jo] &4 &
% SWRL rule-1°l &3l F28 Aiojct. rule-19]
ZAo @E X242 2% hasAuntFanelzie #A7}
ZFE50] ABoxell AFHEL} o] odMe o 2L

3] hasAuntFan #AVF €S 2 4 3l

hasAuntFan(singer02, mom99)

3. 2ERX =B &

dutdo v M& =22 FFE AL S8k U
£ sound3P84 completedtil tractabledt F+& &
zE|Eo] EASokgitt, £EEXA] FEM9 ‘sound
BlcFel oJnlE valid3l subsumption #ANH] F82
HolAMokehS Z3la, ‘complete 3 EE valid
g subsumption #AEC] FEEojoREE 9fu|iit},
)3 ‘tractable sFe] 9vlE EE validdt sub-
sumption #AE°] polynomial AlZF Weol] FEo]
Va3t A& d3ich olgfdt duElEE A 7R i
oz FEE F Uk AR, EY 729 HdS I
sl= 8% TBox F29] A3} tableaux EITHF
AR 4, FOLZ ¥88le] datalogz ®3sh=
8- ABox 8| A3 disjunctive datalog
2], AR, axiomatic rule® AFES WE F2 £x9)
ZHE ¥ axiomatic 2o e ¢ 9ot

3.1 Tableaux ¥12|E Y4

Tableaux €uelES Ae=gl2 Z8E A& F
B3] 9% WhEeZ completion ESE A48
7z} =9 satisfiabilitys SHIch o] daEL
resolution refutation®@ A sound®kal com-
pleted F2 Az Mdsp] ¢8 FE715s 74
e diEH dxle® FaCT, FaCT++,

Pellet, RacerPro(4,13,8] 5°] At}

Something to prove
£&) Not satisfiable

. APPIY expansion rule

[eJaEe]
ol thalie oheddt WE 73S 283l satisfi-
abled3lA] 58 Hol FHemxt she W&ol sat-
isflabled& SH3te A& FHslzn ot 28 139}
7ol BE gAFE FAsK] FHtuAshe A
Bo| satisfiabledt®| &tk A& BHo Fo3N,




Meeels n,u,3,V,~ TR FAHT] wiEd
tableaux ¥are|EdAe oldl thgt expansion 713
S Wi5do g ALIM BAFHE ety o
£ tableaux ¥ E]EolA &88= expansion T3
o) AXE BoFT]

Nn—rule if 1. (€cND) € LK)
2. {c,D} & Lx
then L{x) - L&) U {¢D}
U—rule if 1. (CUD) € L(x)
2.{c¢p} nLx) =0
then either L(x) — L(x) U {C}
or Lx) —Lx) U {D}
3 —rule if 1. JRCEL(x)

2. there is no y
s.t. LKx, v») = RandC € L{(y)
then create a new node y and edge
x.y?
with L(y) = {¢} and L{x,
v))=R
if 1. VRC e L(x)
2. there is some y
s.t. L{dx, v?) = RandC & L(y)
then L{y) — L(y) U {C}

RE g Z7ko) vt =7} 24 (contradiction)
ojgte e HAFoZM FHetnA e sub-
sumption #A2] F7°] unsatisfiabledltis A&
FHstAl #e}. tableaux €xElEe] AP BN F
& A unsatisfiability® Q1322 @
backtrackingZ astAl Ftt. OWL 2 &2
A FE2 tractabledtA 317] Hslixl= o218t back-
trackingolx AT F e HlEEAQ EAE B
AgstAl Melshs HA st Whio] Hasitt tableaux
dne]FAME oF 98 semantic branching, de-

pendency _Qiﬁééted backtracking, partial back-

V —rule

jumpiﬁg,.satisﬁability status caching, optimized
blocking®} 722 tidst 71H-E &8sk 9l

3.2 Disjunctive Datalog %4

LEBAE Fdskes Yoz Me =g 71k £
g W) digia 2 052 el E g8 4
HopollMs F-w=2(10) & 7Ivte s LERAE Xd¥
sk A7) ufg- sl xasla vk Disjunc-
tive datalog W22 SWRL¥ F-Logicol] ti3F 2E=2
A& AH O £ e 7 AlFeict dEdd dxl
o2 KAONZ27H5) 3lon, o] FEqxe thgze]
50 2006. 12. A R85

A24¥ Al2m

ABoxE FE37] #5id /i =tk Disjunctive
datalog Z2IHL o3 2L Fulel e &
et Hgolth

A,V ...VA, «— By,...B,

head(r)={ A l1<i<n }
bodylr)= { Bjl1<i<m }

Disiunctive datalog WL 2EZXE TBox%
ABox® #7310 E2lEl ABoxe =2 A glo) st
2 T Hel Fel, & A VEVA VB VK
v-B, 9 22 FER datalogdl| ¥EET. agla
TBox ¥ &4 AAE e AHEe &4 A
AEHE Boll 4 FEA} dAE FES FobA
e =S A 3 F ABox FElE HSEo]
datalogdll Y=} 2t} iz EA) A =zket #A
$¥ TBox THEL clausification g <laliA]
datalogdliAl A2id & U= e Fua HeHn,
& A9 2R dEshe BRE WUgs XA o]~
of HWAR A wlo] gloz g = 4 Qivkes v
2 AeolHr}.

KAON2= DL-Safe 2§ AH&std v|Z23 7t
g Aol g Ay BAE W2 3% olg=
DL-Safe T+2|A2je] ofolrt.

Person(John), Healty(John)}, Person © 3 father. Person
GoodSon(z) «—person{z) A father(z,y) Ahealthy(z)

!
GoodSon{z) «<—person(z) A father(z,y) A healthy(zx)
A O(x), O(y)

ABox® F&8& 2% 7Fsd A7t ool 38 & F 3}
Al gk

3.3 Axiomatic Al

Axiomatic W& &

o
gle] F8 75 & 3T F 2ot} Axiomati-
zation®|$ 2EZA|E FOL Aoz ¥dkele g
omjgt}, REZA] FEE 9% axiom? DAML
(DARPA Agent Markup Language) %€l % 2]5o]
a5 m dvi11,12). ofd WAloMes 2EEA ®
g lojo] AMMEIAE axiom o E BEILL ©|E A3
FomM 2ERZR FEo| 7F53Ith. Axiomatization



= B34 2EEAE FOL Aoz gk 7|&e]

T Ut} o] WA F2479] soundy completed
Hils 32 £5d 248 & F2 92 7o) ol
dch, oEHU dRegE Jena2, EA, JTP,
OWLJessKB 5°] lth15,17-19).

4, Sjel £2 AN

LEBA] gt #ie] FUEe FACl wiEhA
OWL 2E84 & I 7led tigd A7 823
A% FAEo] e
th & AeMe F
& AngeEs ¥

A} o] Foke] State of the ArtE ZopR i oA
o g HIRE EZof 7]NkE AlZtumAl . @A,
FEIVEL 3oA AFT 2EZA] 8 guels
e vt & 19} ol theol # 4 2tk
%1 252x £8 Wil 0 252X £ A7
eEEA FE AR
28R N AT 718 T ol 2 FH &
zgwy | Tedd
FaCT. Tan Horrocks, U. | LISP, C++7[t}e]
FaCT+ + of Manchester open source
Tableaux Pellet U. of Maryland. | Java 7]¥] open
SzE|E ’ MIND Lab. source
7)nke] Ahe] &
RacerPro | Racer/Franz Inc. LISP;?%’ -‘;‘]l%l 4
Disjunctive KAON?2 U. of Karlsruhe/ | Java 7[%re] APT 2
Datalog %2 Ontoprise 38 FE 9zl
].
Jena2 HP Lab. Java 71412 open
source
Java 7wt
B &= BETRI uleluie} v Fo)
. F
Axiomatic %4}
FOPC 7}t
JTP Stanford Univ. | slelBe= 2827]
FE
OWLJessK Drexel Univ. Java 7]‘&% open
B source
eE2x 22 AUEL NRAOR thed e A
H| 25 AlFgict. AR, S0 ASTERE A4dsh]
el e Zeg~ Abelel subsumption TAE A

. BA, LEEA7) satisfi-
abilitydka| Akt A, 2E82AE Fdstn
= 22 descriptor? consistency® AANE. o]
7Tee THE 25249 FAME Arlsted ol&
T o BEHe side]l A Ao E 4
55 i) Toh UK, JAaEl2v) oln Felj2o
&8h=A] realization 71%5$ Al F-g},

Ir

£ it

4.1 FaCT 3 FaCT++

FaCT+ + (Fast Classification of Terminology)
(4)& 719 FaCT Alz"d] 2 7158 F718}
o HAzlsl] e SHOIQ A& =8 8 dzlo)
t}. FaCT+ ++ string? integer® E33h= data-
typed] FEE AYS=E /IEE tableaux LuelE
off 7123t Ajxsoltt, T DIG Aol AE AT
st R2ERA AR =TFEHR dEHAH,
FaCT++& ts3 2ol 78H ez F8 AlxHo]
AFsheE 7159 HH3E 8 AT =AUk

- 252219 consistency AAF

- single concept® concept group®] satisfiability

A .

- 5 concept 7t} subsumption A FE

- concept®] A|efEo] 93] EZA] AFS A
25

E3] AHAZ] @A absorption, model merging
W43 TBox? satisfiability A 232 &)
ordering heuristics®} taxonomic classification
7leg 2ol AF k. tE-& FaCT+ +eA 2
A=z WY F AAE Y HA5E 9% dagFolth

- Lexical normalization® simplification: nor-

malization@AlIA  clash(ABox2 inconsistency)
S A H 2ol gAseS 3Tt o]
ololt]ol= BE /S SNF(Simplified Normal
Form)o2 ®W#sld FAstes Ao sim-
plification® =% 3l Er] B4 A7+ &=
= o]go] stk SNF& -, 11, v, < 5 3] &
g e g i) ol u,3 7F EAERE term
= A2 TAA SNFE ®Eglozyn Eg
A FE FoFr)
- Absorption: absorption @AIME E2] B4
7+ FA71E TBoxell E3H Al 714 d
of sl HHsl LaElEE AkLh A,

GCI(General Concept Inclusion axioms), &

cc D, (C DT complex concept expressions)
FeE AAs] At dulEE HAHg g
GCI form< tableaux 7]%¥e] satisfiability<}
subsumption Al A Ae& TASEE ab-
sorption ] HAs= FR3Tt FaCT++
2 C(CD-classification 2} #HE Al83lod
GCIE AAsKT. €4, TBoxol cycleo] ¥4
3t EAAEY cycle AA WS HHE8I9
o} FaCT+ +9lX& subsumer hierarchy@h 8t

LERA 38 Jle FF 51



£ WS Agsied TBoxoll cycleo] EAidhs 4
ol T = e BARES 2t A
2oz xjAulo) ¢ yniquedt MAW A

3l7] Q& Zolol(Cc = p)E W= WEE F
Az}si[}. o] gduBlEL clash B4 A5 ¥

=

AF8lal, simplification® 7FsA &= A8 A
£31ct

4.2 Pellet

Pellet(13)2 SHOIQ A& =8lo] &85 93l 7
2 tableaux ¥xE]Eol 7133 OWL-DL FEA
2Hlolt}, E3F taxonomy 79 & AT com-
plete EHE& 7FAt}. Pellet2 OWL Lite®t OWL
DLE 93 sound3lz completedl™, decidabledt

Ao R FHI FE MH|AE AFEch agn
HE3E nodeE MEsl7] A3l heuristice AHS-ES
LEEXE A3t SWRL FE2&

U ome

# OWL Full &
ZPhsh, SPARQL(Simple Protocol and RDF
Query Language)g £3 29)8go] 7Fs3lt}.

Pellet?] =17 A2 Ho[HER] (Datatype)
FES guElA TSR tRe Aelth. 28 2004 B
oFE= vle) Zo] Tableaux EaglE HWhale] F249
Zlol] Wxo] XSD FEIWE Frisk] dolE el
3 X2)E FPsta Ut E3F DIG UEd o) AE
APl o2 AFETER EAlE 5 gl

[ Parsar (RDF/XML, Turts, ... I :{ d ;::‘Y el SPAROL Patear
= — i ]
[N ms..lff.w_ Rl AL
Species Validation & 3 :
Ontology Repair ]
IS L AL S 3 géE Jena
£ |SE[™] Appicaton
o . [
85 |48 OWL API
Tableaus a6 gﬁ %’: 1 Application
Reasoner 25 = P
- % € i DiG
‘ XsD ! 2t }
Reasonst o § °§ Application é
- P ——— FEE XN

& 2 Pellet =2 AR £ 4 @4

- 2222 gpecies validation ¥ 2524 re-
pair 71%&

- Datatype & A€

- Consistency, concept satisfiability FHA}

- Classification, realization A€

- Conjunctive ABox A¢] &)

olel & 759 HAIE A consistency,
satisfiability, classification, realization, &2 A
g Aol AAe 2 FP}t. dAY AH L ta-

52 2006. 12. BEAI3A] A24d Al2%

bleaux ¥1ElFS ©]83le] split, TBox absorp-
tion, internalization, simplification, role hier—
archy &< W& ARSI,

4.3 RacerPro

RacerPro(Remaned ABox and Concept Ex-
pression Reasoner Professional)(14)= ABox 7|
2ol AEARQ FHE A wEA AFE FE A
2®lo|t}. RacerProv FacTel Wgd ZE HAg
7led F71H 22 number restriction® ABoxE
OFE VES A,

ABox FE& tableaux €xElES 7Hlo g o|F
oA}, zE)a g2l TBoxol| Mg classification
3} consistency HAFE decidabled AIZF el g
g £ e AHE AU U =, TBox F+20iA
= AEe Aee vERiA R, gigake] ABoxollAE
Ayl F27b A EAEE s an ok EE
SWRLS 34 Adsie, AAHd BHS AME-gh
nRQL(new Racer Query Language)E A3t
Aol-gHS i},

RacerProx v 2-& 231 71558 AlZ3ict,

- B2} TBox$t ABox &2 A4

- ABoxE HE9| assertion #4715 A9

- A7} AE)lE T ABoxol| assertion® F7} /s

4.4 KAON2

KAON2(5]& 71€9] F& e geo] AMgHe=
tableaux ¢u3FE AMEA 231, AAFE] g
& AHSsle FEE Y. 7189 tableau ¥

Fol AAAQ TBox F&= 8] AT A=,
KAON2= 889 ABox F8& $l8) =& &
nElES WLt KAON2+ ol#xe] KAONS
OWLel BHAl 74, Regt 38 dlzlolt) o] izl
OWLZ H|FE3ld SWRLH F-Logicoll g+ 252X
g Y 9E § U= e A3 ol FE
FezA9] 715 I 2EZAE FAE A4
o] 2L e F7H 3 2 A ¢ A
AZA Y 7S 3T KAON2Y 83t
< ot 2

‘DL %9 OWLF SWRLE Zza# & 4

= Java API

-9 FELS T 5YY My Z2 0¥

-HolE Y ¢ Y FE AR

- R S&ox WELIE B o8 F U=

DIG <lEj=lo]x

If i O e,

N

]



-t P doleelzad dolHg ol§d
& g ofwE
45 Jena2

Jena2(15)& Aluiel € 7|¥ke] xjup Zgdlas
4] RDF/RDFS, OWLS E5% X8} 53] HolH
Hlojzo F&A 02 AAJstr] g 27|nt A WY
& 974 REZ AR =3 =2 X2 E g
T2 7 8 715E Xddl £ statementd]
triple A% F2& 7K1 v} %3 DIG Qe #H 0]
28 A3tz OWL A& dalFes FdE 71
3 gjemn Hol 2dojzA RDQL (16} A¥gr}.
JenadllAl AMg-el= Aeje] e Iz wid H
= triple {RAES 2= Aot} & A9 3 FHe
o2k 2

(?z P 7y) (2y @ ?2) ©] de T ZAM wiH He
7z, 7y A3 7§ Fodhe Aot olg A9
FHE Adshe o] RDQLelth RDQLE Jena &
dofAe] RDFE A ¥3l7] 913 A9 A= triple
g ZotA e vkdith

46 B4
B2 (Bossam) (17)& &2~ 1—1”3: FE71%°] W
A5 axiomatic Wle] 22 Alxdolt) ZFujjolA

Agoz Mid 2y FEQALS W3 o] Aldg €]
EFS BF AL & UESE NEHeH, AZEY
o] /g AA %%Eﬂ?} TS A, tekst &
LAY A NI ¢ JRE g Fo) EFolr}.
AZE ol 8 ¥ 7‘4?48 A hstar, Ak=alE &
o oz Ag 4 A Hof ik

A 2 4 ‘% T 719 8 AxFlegn &
233 A7|7F A3 7 R T AP e) el
RETE ¢xElse ol&sld FE £xrb mat
ETRIZ° o] 7= Qlall 3% 7] < AfH]zol Al

He) JuE dd, AR 80 de ARjaE ER
°] A, & A Ashe Aol 7iss) Aoz W
o BE S8 Azl x4 288 v A}

- 8749 Horn Logic

- Frame(6] A4 &8

- TrEle) e A%

L gl =7 o X3

- NAF % classical negation® A9

By FEQRY FE 7152 v A2k
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