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§1 Úó

§2 £ãÜ6

§2.1 £ãÜ6Vã

£ãÜ6(Description Logic)´Äué���£L«�/ªz§§á�


KL-ONE�Ì�g�§́ ��¢cÜ6�����½f8"Ø
�£L«

±	§£ãÜ6�^3Ù§Nõ+�§§�@�´±é��¥%�L«�ó

�����8�/ª"£ãÜ6��A�´ér�L�UåÚ��½

5§§U�yín�{oUÊ�§¿�£�(�(J"3¯õ�£L«�/

ªz�{¥§£ãÜ63�õc5É�<��AO'5§Ì��Ï3uµ§

�k�ß��.-nØÅ�¶é·ÜuÏLVg©aÆ5L«A^+�¶¿J

ø
éõk^�ínÑÖ"

£ãÜ6£DLs¤́ �£L«NXx��Câ¦^�¶i§Äk§ÏL½

ÂT+�S��'Vg£terminology¤§L«��A^+�£the”world”¤�

�£¶,�§¦^ù
Vg�²Ñy3T+�£the world description¤S�

é�Ú�N�5�"�XDL�¶i¤w«�§ù
�ó�A:��3u§Ø

�¦��c���§¦�C�
��/ª�!ÄuÜ6��Â",	��w
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^¥�ín�ª§§�´<�^5�ïÚn).�µVgÚ�N�©a"

Vg�©a(½
�½�â�£terminology¤¥Vgm�fVg/IVg�

'X£3DL¥¡��¹¤§�©a#N·�±�¹�?�/ª��Eâ�"
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�·¶�N�(²"ù�c®L�¹
L«�N�8Ü�Vg£concept¤§

±9L«�N�m��'X��Ú£roles¤§Ø
�fVgÚ�Ú£VgÚ�

Ú¶¤�	§¤k�DLXÚÑ#N§��¦^ö�ïE,�VgÚ�Ú£ã"

��DLXÚØ=��;terminologiesÚassertions§���Jøterminologies

Úassertions�ínÑÖ"terminology �;.�ín?Ö§´�(½��£

ã´Ä´�±÷v�£�Ò´`´vkgñ�¤§½ö��£ã´Ä',	

���\V)§=1��´Ä�¹1��"ABox��¯K´�á�Ù§

�äó£assertions¤8Ü´Ä´���§�Ò´`§§´Äk���.§

�Abox¥�äó´Ø´¦���A½��N´���½Vg£ã�¢~"£

ã��÷v5u�Úäó8Ü���5u�§�±(½���£¥´Äk¿

Â"

§2.2 £ãÜ6�ó

Ä��£ãk�fVgÚ�f�Ú§ÏL¦^Vg�E�f§E,�

£ã�±3Ä�£ã�Ä:þ8B5/�ï§3Ä�ÎÒ¥§·�¦^i

1A!B�L�fVg§¦^i1R�L�f�Ú§¦^C!D�LVg£ã"£

ã�óÏ�§���Jø��E�f�ØÓØÓ"e¡§·�ò?ØAL�

óx¥�«����ó§AL£attributive language¤�ó§��k¢^d�

�����ó§3[Schmidt-SchauB and Smolka,1991]¥�0�L"TxX¥

�Ù¦�óÑ´AL�ó�*Ð"

§2.2.1 AL�ó

AL�ó¥�Vg£ã�âe¡��{5K�¤µ

C,D → A | (�fVg)

> | (ºVg)

⊥ | (.Vg)

¬A | (�fVg�Ä½)

CuD | (Vg��)

∀ R.C | (��å)

∃ R.T | (k����3Cþ)

I�5¿�´§3AL�ó¥§Ä½�U�A^u�fVg§�§3,
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�Ú��3Cþ���S§�#N�ÛCþ¦^"Ï�{¤��Ï§AL�

ó�f�ó¥§Ø#NÄ½A^u�fVg��¡�FL−, FL−�f�ó¥§

Ø#N¦^d����3Cþ�§�FL0"�
�AL�ó¥£ã�Vg��

/��~f"·�b�PersonÚFemale´�fVg§@o§PersonHFemale

ÚPersonH¬ FemaleÒ´AL�ó¥£ã�Vg§©OL«Vgµå<§�å

<"XJ·�b�hasChild´���f�Ú§·��±¦^Vgperson u ∃
hasChild. >Úperson u ∀ hasChild. female L«@
k¯f�<§±9@


vk�f�<"¦^.Vg§·���±^person u ∃ hasChild. ⊥£ã@

vk¯f�<"

§2.2.2 AL�Â

�
½ÂAL�ó¥Vg�/ª�Â§·�¦^)ºI§Ú����8Ü4
I��)º��"I�z���fVgA����8ÜAI ⊆ 4 I §�z���

ÚR������'XRI ⊆ 4 I × 4 I "ÏLe¡½Â§�ÑAL¥VgÚ

'X��Â)º"

> I = 4 I

⊥ I = ∅
¬ AI = 4 I \ AI

(Cu D) I = C I ∩ D I

∀ R.C I = { a ∈ 4 I | ∀ b. (a,b) ∈ RI → b ∈ CI }
(∃ R.T)I = { a ∈ 4 I | ∃ b. (a,b) ∈ RI }
XJéu¤k�)ºIÑkC I = D I §@o§·�`ùü�VgC!D´

�d�§��C≡D "

§3 V¡é

§3.1 V¡éVã

V¡é(generic sentence)´·�F~g�¥��~^��«éf"'u

V¡é�ïÄ©uþV70c�,8c®JÑ
õ«nØÚ/ª?n,�Ïÿ

�/¤Ú�Úú@�nØ,E?uÐÏ�ã"V¡éïÄ3�üNín!<ó

�U±9�óÆïÄ�õ�¡Ñk�¿Â"
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V¡éq¡A�é,�� /́j¬�0,/ê$Ú¹�)�C0�ùaéf"

V¡ékØÓ�«a"��©k'�V¡é´/j¬�(Birds fly) 0ùaV

¡é"ùaV¡éléf��ó(�þwkü�A:: (1) Ly�Ì¢(�"

X/j¬�0§Ù¥j´Ì�(½Ì�) ,P�S ,/¬�0´¢�(½¢�) ,P

�P"ù«V¡éÏ~qP�SP"(2) Ì�S ´Eê,½^Ï~ÊÏÜ6a�

�Ö�â�,S ´/ÊHc�0½/ÊHVg0"ù«V¡é´·��~^�

V¡é"

§3.2 ®k�V¡éïÄ¤J

�©Ì�ë�
±�°P�éuV¡é�ïÄ¤J§Ù¥éV¡ékü

«ØÓ�?n�YµÌ�ë�=1>£5V¡é���Vg6¤Ú=2>£5ºÂ

�Â�'uV¡éín�c�Ü66¤"

§3.2.1 Äu��Ü6�V¡éïÄ

V¡é�/ª�ó�±3���óÄ:þ*Ü��"

���óL L k�êÃ¡õ�C�ÎÒ!~�ÎÒ±9��¢cÎ

Ò,ùnaÎÒ�8Ü©OP�Var , C , Pred ,¿k·K~�ÎÒ⊥,é(

c→,¬,þcÎÒ∀"L ¥��Úúª½ÂX~"¤kL úª�8ÜP�F (

L )"�{ÎÒx , y , z �L«?¿�C�ÎÒ, c L«?¿�~�ÎÒ, t L

«?¿��, P , Q �L«?¿¢cÎÒ"α ,β,γ�L«?¿�úª"�a�

{ÎÒþ�\eI½þI"�½ÂÎÒk∨,α,∧,↔,>,∃"
/ª�óL G L G ´���ó�*Ü"3���óL �Ä:þ,O\

ÎÒ> , N ,λ"L G úª´3L úª�Ä:þO\±e^����úª:X

Jα,β´úª, @o(α > β) , (λxα) t , N (λxα, λxβ) t�´úª"¤kL G

úª�8ÜP�F(L G) "é?¿�úªα,Ù¥kgdC�x , λxα¡�λ- L

�ª"ò5λ-L�ª�)º´��N�"TN�é?��U.(½¤k¦

�α'uC8x �ý�@
�N�8Ü"Ù�*¿gò3�¡)º"��Ì

��S ¢��P �V¡éSP 3L G ¥�L�ª�Px ( N (λxSx ,λxPx) x >

Px) "ÏLÚ\�½ÂÎÒG Ú; ,ù�V¡éq�±L«�Gx ( Sx ; Px) "

��/, Gx (ö;÷) =dfPx ( N (λxα,λxβ) x >β) "

3é���ó�
L�V¡é�*Ü��§=1>�Ñ
F(LG)¥úª�
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�Â)ºµ

�M =3W, D , N , ~ ,η, σ4́ ?¿�.,γ´?¿úª"+γ+- ´÷v

Xe^��8Ü:

(1) +L+M = ∅
(2) +Pt +M = { w ∈W: tM ∈ η ( P , w) }
(3) +α→β+M = (W- +α+M )∪+β+M

(4) +α >β+M = ∪ X ⊆W: ~ ( X , +α+M ) ⊆+β+M

(5) +∀xα+M = { w IW:é?¿�d ∈D , w I+α+M(d/x) }
(6 ) +N (λxα, λxβ) t +M = { w IW :t M ⊆(N( (λxα) M , (λxβ) M )

( w) }
Ù¥(λxα) M ∈ P(D) W ,´÷v±e^��N�: é?¿�w ∈ W,

(λxα) M( w) = { d ∈DM : w ∈+ö+M(d/x) } "
�.M =3W, D , N , ~ ,η, σ4¥�����[½Â�=1>"

§3.2.2 Äuc�Ü6�V¡éïÄ

V¡éínäk±c��ü �A�¿�c��ºÂ3Ù¥å�


���^"®k�?n=1>¥^λ-L�ªL�ºÂ§Ø
{'Úg,"æp

dõ�nãØ´�«c�Ü6§�§´	ò�ÚüN�"ùü�¡��¹¦

�k7��Ä#�c�Ü6"ºÂ�Â�Ä�*:´µ�cÄkL��´º

Â§ÏLºÂ��^§�ck
�¡§L�Vg"V¡énãØ´��~^

�ín§[2]¥kü�Ä�/ªGAG ÚGaa"3ºÂ�Â�Ä:þïá�X

ÚGAG ÚGaa ´'uùü«ín�únXÚ"

38c�ïÄ¥§ÄuéV¡é�ØÓn)§Ñy
éV¡é�ØÓ�

/ªL�"3ùp§�ÄUc�Ü6��{§̂ L«Ì!¢��mV¡'X

�c�G �O�5�L«�¡�½'X�c�A§u´§/j¬�0ù��

V¡é�±L«�MGP"ly�Ü6�*:w§3MAP ÚMGPù��L

�¥§AÚG Ñ´Ü6~�§l�Â�¡w´,«'X½$�§u´§�±

òMAP ÚMGP ©OL«�A(S,P), G(S,P)"Uù��{§æp¬õ�nã

ØAAAëÚAaa-1�±©OL«�µ

AAA: (A(M,P)∧ A(S,M)→ A(S,P))

Aaa: (A(M,P)∧ Ms→ Ps))

7



�ùü�ín/ª�éA§'uV¡éín�kü�Ä�/ªµ

GAGµ(G£M,P¤∧ A(S,M) > G(S, P)£V¡é+ ¡é⇒V¡é¤
Gaa: (G(M,P) ∧ Ms) > Ps£V¡é+ü¡é⇒ü¡é¤
�ù4«/ª�A�ín±e©O¡�AAAëín§Aaa-1ín§GAG

ínÚGaaín"�ü«ín/ªÚín±eq¡�V¡énãØ½V¡é

nãØín"

/ª�óL ÎÒk�êÃ¡��NC�!�N~�!��¢cÎÒ§¤

kC��8ÜP�Ver¶¢c¼�*§N¶cé¼�A§G¶·K~�⊥¶·K
é(c→§>,¬¶þcÎÒ∀¶9ÏÎÒ(, )"�½Â�ÎÒk>§∧§∨,⇔,∃U
Ï~½Â"c£1¤�Ncµ�NC�x, y, z¶~�a, b, c"t L«?¿��N

c"£2¤¢cµ¢cÎÒ; eP§Q ´¢c§K*P§N(P, Q) �´¢c"∗P L
«P ½*P"

úªα µµ=⊥ |Pt | α → β| ∀xα | A(P, ∗Q) | G(P, ∗Q) | N(P,∗Q)t | α
> β |

vkgdC��úª´éf"3L �ÎÒ¥§*§N§AO´A, G§́ Ø

ÓuÏ~�ó�AkÎÒ"Ù¥*ÚN´l¢c�¢c�N�§AÚG´l

c�£¢c¤�éf�N�§¤±©O¡�¢c¼�Úcé¼�"

ºÂ�ÂµM =〈 W, D, C,~ , ε, σ〉´?¿�.§γ´?¿úª§‖γ‖M´
÷vXe^��8Üµ

1‖⊥‖M = ∅.
2‖Pt‖M = {w∈W : tM(w)∈Pε(w)}
3‖N(S,P)t‖M = {w∈W : tM(w)∈N(Sε,Pε)(w)}
4‖A(S,P)‖M = {w∈W : Sε(w)⊆Pε(w)}
5 ‖G(S,P)‖M =g∗(Sε),Pε)={w∈W : Pε∈SεC(w)}
6 ‖α → β‖M =(W-‖α ‖M)

⋃
‖β‖M

7 ‖α > β‖M =
⋃
{X⊆W:~(X,‖α‖M)⊆ ‖α‖M}

8 ‖∀xα‖M = {w∈W :é?¿�d∈D,w∈‖α‖M(d/x) }
äNM =〈 W, D, C,~ , ε, σ〉¥�����[½Âë�ë�©z=2>
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§4 ^£ãÜ6?nV¡é�ü��Y

þ¡üÙ©O{ü0�
£ãÜ6�Ä��n!�ó9�Â)º¶V¡

é�{ü`²±9Äu��Ü6Úc�Ü6�ü«?nV¡é��Y"�ö

ïÄuy3£ãÜ6ÚV¡é�ïÄyG¥�3±e¯Kµ1.�Â�´±£

ãÜ6�Ä:§2. �Â�?ng,�ó7,�?nV¡é§3. £ãÜ6vk

8cvk'5V¡é§4. V¡é�Ñy3£ãÜ6��£¥TBOX9ABOX�

ín¥¬Ñygñ"Äu±þ4�¯K§^£ãÜ6?nV¡ééu�õ�

Â�äk�~��¿Â"3�Ù�öò�Ñ^£ãÜ6?nV¡é�ü�

}Á5�Y"

`²µlþ¡éV¡é�0�·���§V¡ékõ«/ª§Ù¥±Ì

¢(�SP§Ì�S´Eê�/ª��~�"e¡�öòÀ�SP/ª�V¡é

��ïÄ8I§̂ £ãÜ6?1?n"

lþ¡é£ãÜ6�0�·���§£ãÜ6����óAL�L�U

åk�§3A^¥�
÷v�´L���¦§��´é�ó?1*«§\\

·��Vg½ö'X�E�f"̂ £ãÜ6?nV¡é�Ó��*«£ãÜ

6��ó§ùpZy
�eA�¯Kµ1.·� £ãÜ6��ó¥\\�o

�E�fº2. ´Ä�UO\�E�f§�kvkÙ¦�ªº3. é£ãÜ6�

�ó*¿��£ãÜ6��£¥SÜ(�´ÄI�#�nº±þ¡n�¯

K�g´�Ú§ØÓ�£�§�)ØÓ�)û�Y"

§4.1 �Y1

�Y�µ3�£¥¥\\���½�'XgenerallyAre§ò¤kSP/ª�

V¡éÑL��generallyAre(S,P)£S,P 3ùp´�A�Vg§Xj�§S =

j§P =¬��ÄÔ¤"ò¤k/XgenerallyAre(S,P)�úª��ún�3�

å§Ø�¡��GBOX"ù�£ãÜ6��£¥Òd�5�TBOX!ABOXü

Ü©C�TBOX!ABOXÚGBOXn�Ü©"

§4.2 �Y2

�Y�µ3£ãÜ6�ó¥\\vG§ò¤kSP/ª�V¡éL��SvGP"

,�òSvGP/ª�ún�3�å§¡��GBOX"ù�£ãÜ6��£¥

Òd�5�TBOX!ABOXüÜ©C�TBOX!ABOXÚGBOXn�Ü©"
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