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(define-category-aspect FEE 
  (:use fee/a fee/b)
  (:category-type nil)
  (define-translation FEE
      (=> (fee/A!fee ?fee) (fee/B!fee ?fee))
    ((:query-precedence nil
      :inform-precedence nil
      (-> (fee-value ?fee ?value)
          (and (adult ?fee ?fee1) 
               (student ?fee ?fee2)
               (fee-value ?fee1 ?value) 
               (fee-value ?fee2 ?value))))))
    ...               
 )

(a) Category Aspect fee

(define-aspect temple/A (TEMPLE)
  (:use fee/A)
  (define-class temple (?x)
    :def (and (has-one ?x name)
              (has-one ?x fee)))
  (define-function name (?x) :-> ?n
    :def (and (temple ?x) (string ?n)))
  (define-function temple-fee (?x) :-> ?f
    :def (and (temple ?x) (fee ?f))))

(b) Combination Aspect temple/A

� [R� ¨Kx�ªI«�� ¼ ½ |&)

¡£ 1 ��É�z�ÊIË���Ì�¨�x�ªI«���o � ±��I� ¨Kx�ªI«»��|
§N ¬�¨yxtª�«»�b��3�� � �©£ ¤4� |� �! � I é H ¬�³
��¼ ½ Ý � � ' � [P� ` ' Y 1 ¡�£ 1 �
#kj¤i¥m�o�p�q�r)/�¦!¨!©
u�v���ª�«�¬�z��- [ /6��ÏI®KíKÕ��I��Ö������KÐ�Ñ�Ò�r

s�®
��w©x z¢{�n¢oK� Õ�����Ö����b�tÏ�û©� ? � ³6%�Ç
¡ |�¨�x ª�« �×��Ð Ñ��t� ���¢¬yo�¯ µ ���¢� |3" ¿�p
í���¨Kx�ªI«����Kn�u�v�' ���KnIoKÕ��I��Ö�������|!°�±
² �I� 1 �KØ�Ù��I� ? � �IÍ �K�
³ ¿ �¢�t¨yx�ª�«���©á �t�¢oK� ¡ Á¢| ¨�x ª¢«»�×�

Ð Ñ Òu v���� Á��yØ�Ùt���t�¢¬ �tÚ Û í�" ¿ ��Í �K�
Ú Û n Í �3"�¿�¬�oK� u�v���3�� � �t���t¨©x ª�«��b�
 µ´����yÉ�z�Ê�Ë���Ìb¨�x ª�« �×�3z�± ÚtÛ í6Ité H �
3I� � ���I�&=�n Í �K�
)�+�,K� � � �KÜ��IÏI®KíK�!¶!·I|K£�¤�¥ � pIí��&���
|c�¹¸���Õ��I��Ö�������|���ª�«�¬!º��Iw�»K���K��+��K�
¼ ��¶o·�½©r�¬� ®×£t¤ ��Í �©Õ�����Ö��»� � ¶�·�½©r
|�íK��Õ��I��Ö������ ��¾ �I³�}�"�¿�� � k �KÜ��IÏI®Kí
¿�À �tÏ � �o¶�·�½©r�|tí©��°�± ² ��������Ý � �K��Á
Â o���|&8I|KØ�Ù � $Ií�Æ � �K�
#kj�#ÄÃ!Å�Æ�Ç�È!É�Ê�ËhÌ!ÍÏÎ�Ð!Ñ!Ò!Ó�Ô!Õ
Ö!× ��Ø�Ù�Ú!Û�Ü Ì�ÍÏÎ£Ý�Þ!ß�à!á�âeã�ä!å�æ!ç!è!é�ê

ë!ì!í�î!ï�ð Ý!ñ�ò ± ²!ó�ô�õ!ö è!éø÷ ùûú�ê!ü�ý�þ!ÿ����
��� í�îoï�ð�� Ý
	 î�� õ�ö ð ßsàoá�â�ã*æ�ç�ê�����
������� ��å!ò ± ²!ó�ô å��eý��eý�å���ê ��� ��� í���ï
ï Ý{Þ�ñ ��� Ý���� � æ�çoè�é�Þ! #"%$'&)(+*,$- /.'" ð1032�4 ó
ô�5�6 ã���ü�798�:!; �9< î��!= � ñ�> 6 ã@? ô�ó Þ�ß
à!á�âeã�ê�A�B ð�C 8D.E&F /.G*,.EHGIJ(LKM"+NOKP" ð�Q�R < î�4 ó�ô�5

S



6 ã*Ý������ < ñ�����å	��
!ñ���å�ß�àoá{â ã0ñ�� < ê
� 0�î�4 ó�ô�5�6 ã�;��å�����ê���� í�î��

� �������������� �!�"�#�$�%�&�'�(
ï�ï�= Ý�Ý�)�* C 8!	 � > 6 ã1? ô�ó Þ	+!�,��� 4 ó

ô�5�6 ã@�	-/. î > 6 ã@? ô�ó Ý�0�7 � � ñ ï < ð Þ,1
��?�2 ± ã1;�så	3�4�5 ��6,7 í{î�4 ó�ô�5�6 ã1�8-�.
î > 6 ã�? ô�ó �,9 0 8;:,<�=�ê :
;�7 8 0�î?> ÷ S ú ÷ @ úBA
CED �
3�4�5 4 ó{ô�5�6 ã Þ	F/G C 8�H�I í{î �;J ��Þ8���
ê�F�K í{î,L�M � 0 î���ïoï Ý�Þ	� < ê	����å,F�K ð C
8�N�798 0�î�� ��� ð Þ�0 î	O�P ��6 í{î,Q × ñ�R�S!ñ
:�H�ê ={ð J � :�å ðUT;V 8 0�î�� F�K í � 	,��� ð C
8�Þ�ñ�W P ñ�X�ä�ñ�:�Y{å�Z\[�]�å	���
� � . îoï{ð@�
Ý�	 î�^ � @_A C�` �!í ; ��a ñ�W P�b X�ä b :�Y�å�Zc9
å�F�K�> 6 ã�? ô�ó ��L�Með ; î��
ð�ï�d���e 3�4�5 4 ó�ô�5�6 ã�Þ ²�6�f å�K�g bih�j ñ

ß!â,k Ù/l ó;m å8K�g bnh�j�oqp�rµî8s ����è j�ð ���
t �
�	-/. î è j�oup ñ�� <�v < ��w�x j ;	���{Þ	y
;
î���ï�ï Ý�Þ�ñ ï å8F�K h�ðUz 1 h ê	{�|{å	}�~�Ý�3��
C � �
��� Ð	����Ó,��� F�K í � 	,W P ��6 í�î ����Þ,W P
å���] >  /$��).'&).B� I D ð W P å�� h å�����å���[�]!Ý�0 î��
Cco3C ñ 4 ó�ô�5 6 ãbå s ����é�������� t � j�� å,�
0 ��ü�7�8!ñ���w�Ý!	 î W P Þ8y
;�798 rsî�� W P ��]
��- 0 8�Þ��,(�� $�6,7�ê � 0 8�W P ê	�����
�	R � í�î��
ï!ï Ý�� P�� å8� 0 W P Þ	� r å 4 ó�ô�5�6 ã@�8F�K��
< î�� ñ{ü�ýU�����!;,W P å,��w{Þ 4 ó�ô�5�6 ãbå j��
����� í�î�� F� !;	W P å	� h ð�C 8!ñ�B�¡!ñ�¢!ñ�£��
;� � 0 î���ï å 2 a B�¡ ð�C 8�Þ,��¤�B�¡ ð ü r 0 î

Aspects

Aspect temple/A Aspect temple/BAspect fee

TEMPLE/A agent TEMPLE/B agent

: atomic aspect

: category aspect

: combination aspect

Aspect fee/A Aspect fee/B

Tell me adult fee of the temple?

Fee: $xx.xx Fee:
	 Adult: $yy.yy
	 student: $zz.zz
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(a) The given message (b) Adding class definitions

(c) Applying a translation formula (d) Removing unnecesary literals

(temple ?x)
(name ?x ?y)
(fee ?x ?fee)
(fee-value ?fee ?value)

(< ?v1 500)
(< ?v2 400)
(string ?y)
(temple-fee ?f)
(temple-fee-elm ?f1)
(temple-fee-elm ?f2)

(temple ?x)
(name ?x ?y)
(fee ?x ?fee)
(fee-value ?fee ?value)
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(string ?y)
(temple-fee ?f)

(temple ?x)
(name ?x ?y)
(fee ?x ?f)
(adult ?f ?f1)
(student ?f ?f2)
(fee-value ?f1 ?v1)
(fee-value ?f2 ?v2)
(< ?v1 500)
(< ?v2 400)
(string ?y)
(temple-fee ?f)
(temple-fee-elm ?f1)
(temple-fee-elm ?f2)

(temple ?x)
(name ?x ?y)
(fee ?x ?f)
(adult ?f ?f1)
(student ?f ?f2)
(fee-value ?f1 ?v1)
(fee-value ?f2 ?v2)
(< ?v1 500)
(< ?v2 400)
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(a)Knowledge on object (b)Knowledge on space (c)Knowledge on action
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