Abstract Syntax DL Syntax Semantics
Class(A) A T
Class(owl: Thing) T T =AT
Class(owl:Nothing) L [1T=0
intersectionOf(Cy, Ca, .. .) CinCz2 |[(CinCa)* =Ci NnC3
unionOf(C'y, Ca, ... ) CiuC; |[(CiuC)f =Ccfuc?
complementOf(C") -C (-C)* = AT\ C?®
oneOf(oy, 02,...) {o1}U {02} |({o1}U {02}) T ={01" 027}
restriction( R someValuesFrom(C))| 3R.C [(3R.C)* ={z | 3y.(z.y) € R* Ny e C*}
restriction( R allValuesFrom(C")) YR.C |(VR.C)T = {z|Vy.(z,y) € RT — y e C%)
restriction( R hasValue(o)) 3R.{o} [(3R.{0})* ={=z| (z,0%) € R}
restriction(R minCardinality(m)) | 2 mR |(Zz mR) = {z | #{y.(z,y) € RT} > m}
restriction( R maxCardinality(m)) <mR |(€ mR¥ = {z | #H{y.(z,y) € RI} < m}
restriction(7” someValuesFrom(u)) | 3T.u |[3Tu)* = {z|3t.(a,t) e T At eu"}
restriction(7" allValuesFrom(u)) YTau |(VTu)f = {z|3t.(z,t) eT? = tc uP}
restriction(7” hasValue(w)) Ir.{w} |3T{w})? = {z| (x,wP) e TT}
restriction(7” minCardinality(m)) >mT |(2mD)* ={z|#{t| (z.t) € T*} > m}
restriction(7” maxCardinality(m)) <smT (€ mD)? ={z|§{t| (z,t) € T*} < m}
ObjectProperty(S) S ol . .
ObjectProperty(S’ inverseOf(S)) S- (- CcA"nA*

T [TTcafxap

DatatypeProperty(T')

——




Abstract Syntax DL Syntax Semantics
Class(A partial Cy ... Cyp) ACCiN...NCx 2 O NN
Class(A complete Cy ... Cn) A=C;N...NCn A1=c¥n nec:
EnumeratedClass(A o1 ... on) A={a}U...U{on} | AT = {os%,... 0%}
SubClassOf{Cy, C3) C1CCy cf cc?
EquivalentClasses(Cy ... Cyp) Ci=...=0Cy CT = =C£
DisjointClasses(C’y ... Cp) C,C-C c? nct =0,
(1i<j<n) (1i<j<n)

SubPropertyOf( Ry , R2) RiC R R{ C R3
EquivalentProperties(Ry ... Rn) Ry=...=Rn . P
ObjectPropesty(R super(R1) ... super(Rn) RC R, C R

domain(C}) ... domain(Cy,) >1RC G, RIC Y x AT

range(C}) ... range(Ch) T CVYR.C, RT C AT x T

[Symmetric] R=R- RT = (R~)T

[Functional] Func(R) {(z,v) | t{y-(=,y) € RT} <1}

[InverseFunctional] Func(R™) ﬁf'y) | #{y.(z,¥) € (R7)T} < 1}

[Transitive]) Trans(R) = (RH)t
AnnotationProperty( R)

Individual(o type(C'1) ... type(Chn)
value(Ry,04) ... value(Rp,0n)

Samelndividual(oy ... oy)

DifferentIndmviduals(oy ... op)

0:C,1<i<n
(0,0,) : Ry, 1 <i<nm
01 =...=0q
0 F0;,l<i<j<n




The M-rule

Condition: A contains @ :(C' N D), butnotbotha:C and a: D
Actio: A — AU{a:C,a:D}

The LJ-rule

Condition: A contains a :(C' LI D), but neither a: C nora: D
Action: A — AU{a: X} forsome X € {C, D}

The 3-rule

Condition: A contains a :(3r.C'), but there is no b with {(a,b):r,b:C} C A
Action: A — AU {(a,d):r,d:C} whered is new in A

The V-rule
Condition: A contains a :(Vr.C') and (a,b) :r,butnot b: C'

Action: A— AU{b:C}




NFO DCE — DCA, ACE
NFl, CcnDCB — DCA, CNACB
NFl, DNnCCB — DCA, ANCCRB
NF2 IDCB — DCA, IrACB
NF3 BC3IrD — ACD, BC3rA
NFA BCDNE — BCD, BCE

where C', D, E denote arbitrary £ L concepts,

D, E denote £ L concepts that are neither concept names nor T,
B is a concept name, and
A is a new concept name.



CR1 AC A CR2 AC T
A C Ay A C Ag AC A AC A A1NACHB
CR3 A, C A CR4 AC B

A E 37‘.A1 A1 E B1 37".B1 E B

CRS AC B




