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1 Introduction
QSR7TVU�W3X7YEZ\[7T1U^]J_	U�U^Z`U"UaX3bcZ\TEWCTdYETdeJfcYER3XC_3g7R3YVU�eJhCX3_7YiR3X7jlk7WCX3jmfEZJ[3g7ZnYEopeJW	U^qrX3opbceJYdTdX3WsU�bceJt�h3Z
[3ZuUa]vopTEh7ZJ[wevYcUaX3bcZxg7ZJW3ZJoreJfyfOZJz7ZJf{X3q&e|h	U^YEo}eJ]JYdTOX3W	~	Q�R3Z�TEbibcZ|[3TEeJYEZ��3_3op�7XsUaZ�XCq g7Z|W7ZJopevYETEWCg�Ua_7]vR
[3ZuUa]vopTE�7YETEX7WsU�jmX7_3fE[�h3ZwYEX��3opX3z7TO[3Zwe�h7opX3k7ZJopTdWCg�fOeJW3g7_3eJg7Z�qrX3o�Z|�3�7opZ`U�UaTOW3g��:X3W�X3W7Z�RCeJW7[	��YER7Z
]JXCbc�3ZJYEZJW3]|ZCULX3qik7W3XCjmfdZJ[3g7Z

-
YEoreJW	UaqpX7orbcTEW3g�eJg7ZJWCYVULeJW3[s��X3W\YOR7Z�X3YdR3ZJo'�NqpX7oiqpX7orbc_3fEevYETEWCg��3_3ZvopTEZCU

opZ|�3_3ZCUaYdTEW3gn�3eJo}YdTE]J_7fOeJoiYdopeJWsU^q}X3opbceJYETOX3W�UaZvopz7TO]JZ`ULX3q.YER3X�UaZ�e|g7ZJW3YVU�~{��Q�R7Z`U}Z�TEW7TEYdTEevf*YER3X7_3g7R3Y1Uc[3o}eJj
�3_CTEYdZ&RCZveJz7TEfEt

upon
YOR3Z&[7ZuUa]vopTE�7YETOX7W	U�TEWCYdopX3[3_7]JZ|[�h3t���X3bi�CeJYEeJW3g7ZJfdX�eJW3[x��fEZvZJbce|Wx���C�7�	����TdW�YdR3Z|T�o

[3oreJq}Y��7eJ�3ZJo
K-
A3H3�C��D`�`�&�`�  ¡� M3ILMV¢� �H3�	P�� I3£L�3I7¤�PaD|¥7 �DL�¦I�§y¨ ©

.)
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 k7W3XCjmfEZJ[3g7ZLYEope|W	U^qpX7opbceJYOTEX7W?bcTEg7R3Y®h3ZL]JX3WsUaTE[3ZvopZ|[�YOX�h7ZLeJWCt��3opXC]JZ`U�USYER7eJY®eJfdYOZvo'USYER7ZL]JX3W3YEZ|W7YsX7o
qpXCopb¯X3q.UaX3bcZ?° M3¤C±�M1¢.²|I3M7³�´EDJ¤C£3D UaX9eCUyYEX9evfEYdZJoµYER3Z��7X3YOZJW7YETdeJf�TEW3q}ZJo}Z|W3]JZCU{YER7eJY�opZCU^_CfEY�qpo}X3b¯YER3Z
eJ�C�3fdTE]JevYETdX3W¶X3q\YERCevY"k7W3X3j*fEZJ[3g7Z`��YERCZ·]JX3W7YOZJ�7YVUwTEW¶jmR7TE]JR¶TdY"bceJt¸hCZ·_3YETOfdTVUaZJ[	�.X3o�ZJfrUaZ·YdR7Z
ZJqrq}ZJ]JYdTEz7ZJW3ZuU�U¹X3o&Zvqpq}TE]JTdZJWC]Jt�X3q&TEYrU¹eJ�C�7fETd]JeJYdTEXCW	~S�  U¹TVU¹]JX3W3z7ZJWCYETEX7W3evfºTOW m» �sk7W3X3j*fEZJ[3g7Z�TVU¹R3Z|o^Z
]JXCW	UaTd[3ZJo}ZJ[ YEXLh3Z{eJ]JYdTEXCW7eJh3fdZ{TEW3qpX7opbce|YETEX3W	~ �
 YOYEZJbc�3YETEWCg¼YEX�qpX7opbceJfOTVUaZ.YOR7TVU�[CZJq}TEW7TEYdTEXCW	�uk7W3X3jmfOZJ[3g7Z�YEo}eJW	UaqrX7opbceJYETEX3W�TVUºR3ZJo}Z�]JR3evopev]JYOZvopTVU^ZJ[�e`U:e
bceJ�C�3TEW3g½qpopXCb¾X3W3Z¿X3o"bcX3opZ�TEW3�C_7Y�° M7¤	� Dv nMr¢�²JI7M3³�´ODJ¤3£3D �mÀ

i
YEXÁe·UaTOW3g7fEZ�X3_3Yd�C_3Y�h3X7[3t½X7q

k7W3XCjmfEZJ[3g7Z`�vÀ
O:

On KKKK →××× Â21

ÃmZ|W3]JZ`��YEX�[3ZCUa]|o}TEh3Z?YER3TrU¹YEo}evW	UaqpX7orbceJYETEX3Ws�!jmZ¼W3ZJZJ[9YEX"[3Z`Ua]Jo}TOh3Z?YER3Z�TEW7�C_3Y�eJW3["X3_7YE�7_3Y�hCX3[3TdZ`UµX7q
k7W3XCjmfEZJ[3g7Z`�veJW3[LYER7ZµW3evYE_3o}Z{X3q®YER7ZµbceJ�3�CTEW3g h3ZJYEjmZ|ZvW YOR7Zvb¼~

2.1 ÄwÅ¹Æ¹Ç¹È3É1ÊcÉVËµÌlÍwÎiÏiÉ1ÅµÆÐÎ.Ñ.ÒwËiÎ�ÓwÔ1Å¹ÏµÌ�Å
 hCX3[3tcX3q�k7W3X3j*fEZJ[3g7Z��dÕ�X7À*��]JevW.h3Z¹[3ZCUa]vopTOh7ZJ[	�vTOWceJh	U^YEopev]|Y«YEZvopb¼U��|_	U^TEW3gcYERCZ¹evYEYdopTEh7_3YOZ`U:UaR3X3j*WcT�W
QSeJh7fEZ

I
~ » W�X3op[CZJocYEX¿Ua�3Zv]JTdq}twqp_CfEfEtwe9�3eJo}YETO]v_3fEevocÕ�X7ÀÖTdW�YOZJopb¼U X3qcYdR3TVU&[3ZuU^]Jo}TE�3YdTEXCW���YER3Z|W	�®YEjmX

eJ[C[3TdYETEX7W3eJf×]vfEe`U�UaZuU�eJo}ZØW7ZvZJ[3ZJ[s�.XCW3Z·[3ZuU^]Jo}TEh3TEWCgÙYdR3ZÐopZJ�7opZ`U^ZJWCYdeJYdTEX3W¶qpX7opbceJYV��YdRCZÐX7YERCZJonYdR3Z
eJhsUaYdopeJ]vYETdX3WLfdZJz7Z|fV~
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attribute type cardinality description

name string 1*
���������	�
�����	��	���������������������������

description string 1

�����	��������������� ���	 !��"��	#$���% ��%����&���'������	�������	�������!"(�
�����
���)�������������

pragmatics string 1

�����+*����	 �������%��#$,-%��.�����+/�0�1324#5����#5��,-���6�����+�����
–�����������
,�"������7��������	����%�����,�����	�

lifecycle-history lifecycle_term 1*
��������%�#$�8����9:���)��������#$�
���;�<����%�����#=�����8�����������

representation-format class 1*

�����>�
�����<�	�?%��A@���%���B�����>�����C%�#.���	*����	#$�������	"�DE#$�	�
#$��	��%����

2.1.1
�
���F"��	���	%���#G���F����@H����%�#I��%� ����KJ��

described.†

abstraction-level class 1*

�����.����L!���M���E��J�#5���������%����N���E�����.������DO#$��	��%����
2.1.2"�%�#$���#$#$�	#=�������	*�*������	��-���-"���#5���%�J�%��� �����%�#5�

underlying-ontology string 1
�������!�������8�� !9:���������� ���@P��%�����8�����Q���R%�#S��T!*����	#$#$��"�� ‡

UWV�X�Y[Z
I \ UW]�Z&V�^_^[`	a[X�b�^_Z�c�Z!dfe�`fa g=^_h�`	d�h$i�VMj7h�clkMh$i<m:n�h�o:Y_Z!c�p�Z \lq nMV�df^_Z!`	a[d	r<n�Zts)^u^_hOa_^_d�e�V�`fc�a[n�V�Y_a[^ kva[n�c�a_e!V�^_Z!d^[]�V�^uV�^uY_Z!V�df^uh�n�Z<wxV�Y[b�Z<a_dPyzV�n{c{V�^[h�`�k�ixh�`�V�nOV�^[^_`fa_X�b�^[Z \ §

2.1.1 |~}z�E��}z�6}z�3�x�z���_�3���(�E�)���z�
QSR3Z?opZJ�7opZ`U}ZvW3YEevYdTEX3W

-
qrX3opbceJY�e|YEYdopTdh3_3YdZ¼X3qme�Õ�XCÀÙTrUµ[3ZuUa]vopTEh3Zv["_	UaTEW3g9X3WCZ�X3qmYER7Z¼]JX3W7]JZJ�CY�]vfEe`U�UaZCU

UaRCX3jmW�TdWR�«TEg7_3orZ
1� R3X7�3ZJq}_CfdfEt��¡YER3Z&YEZvopb¼U�TEW.YERCTrUN[7TEe|g7opevb·jmTOfEf	h3Z�UaZvfEq -ZJ�C�3fEeJW7eJYOX7opt�~)�nR3ZvorZJeCUNj¹ZbcT g7R3YmZJ�3�3Z|]JYmbcX	UaY*X3qiYER3Z9k7WCX3jmfEZJ[Cg7Z�YER3eJY*jmZ�eJopZ"[3ZveJfETdW3g�jmTOYER\YEX\hCZ�opZJ�3o}ZuUaZJW7YdZJ[\TOW�UaX3bcZ

qpXCopbceJf�bceJW3W3ZJo��µjmZ�bcTEg7R3Y�ZJW3]|X3_3W7YEZvoxk7W3X3j*fEZJ[3g7Z�opZv�3orZ`U^ZJW3YdZJ[¸UaZJbcT
-
qrX3opbceJfEfOt�X3oxTEW7qrX3opbceJfEfOt

��qro}X3bleJW &» �3ZJo'U}�3Zv]JYdTEz7ZJ�.TEWnYdR3Z×g7_3TVUaZ"X3q'�{UaeJt��SW3evYE_3o}e|fmfEeJW3g7_3e|g7Z"YEZJ�7Y&[3X7]J_3bcZ|W3YVUcXCo�Uak7ZJYE]vR
[3TOeJg7opeJb¼U�~:�
�*X3YEZ�YER7eJY{W3ZvTEYER7ZJo YER7TVU*[3TdeJg7oreJb¼�sW3X3o YER3Z�qpX3fEfOX3j¹TEW3g��sTVU*TEW3YdZJWC[3Zv[×YOX×h7Z�e�]|X3bc�3fEZJYdZ

† ���{�!�5���&���{�_�F�	�!�����_�F�������F�5�!���f��� �&� �¢¡-��£C�	�{�)�{�[�)�S¤��¥���¢���!�	¦!�5§[���!�F���f§
�{¨F�©���_�_§_ª��[���_«¬ª��!���®
�5�!ª��¯���f�!���[�!�_§_���{°S���5°±®;�����[�{���Q�O���[�_�!�5°±���Q�M���[�_§[ª��[�M�_�!²{���_�&��®P�!���f�_�¯��¦!�_§[���{°±���=�_�{�M�f���O�M�_§_�©�u³¬´z�)�&��²{�!�5°±®¯�����_�{�
�_§
�O�&����§[��¨¥µ��(§[�_�u�!���	���O�&�<��§_��¨{�_�<�5�!ª��¯���f���{�[���[§_�)�¥�
«¬ª��&�����O�&�f§_�{¨��_�&�[��²{�!�u��®=�!���f�_�¯��¦!�_§[���S³
‡ µl¤��G�����'�	���¯�z�(�{���[°)§_®=����«{�
�{§
�{¨�°u�<�(�{���!�©�f��«¥���������'�_���&�����M�!§
�M��®Q�_�{�&¡���£3³!¶W���M�(�[�5�!���f®¯���$�v�!�_§[���{��·¯�u³ ¨S³ °
�¸�{���{�¯���-�{�!�
�(���5¹º�[�5�!§
�{§_��¨ºª��5��¦��!�f�	»z�!�5�¸�!�f�	�����[§_�!�_�
«R§
�{���!ª����{�����{�:��®(�
�{�¸���)�O��§
�R��®&�
�{�¸¹��{���(�_�!�)¨{�¸�[�{��«
�©�!��§[ª��{�_�!�[��°����{�u�_��§_���M§
¨��{�u�{���'���&�[�{�&¦!���f�&®;�����O���¯�&�fª��!¦!§_�!�_§_�f���O��ª��!�5�!�_§[���{��³
§ ¼ ���[�u½¬�
�{�6���[�_�¯§_�)�{�[� knowledge-type ·5§t³ �)³ °�¾�ª��5��¦��!�����¯���±�����O��§
�E¹{�{�)�(�[����¨{�u¤8°�¾������[���[��¨�«S¤�°P¾8¿¥À±ÁÃÂÃ�¯��®;§
�{�!�x¤
���[¦u³ »:�{�!�(�����!�Ä�¯���O�)²{���Ä®¯�¯�)�Å�_�{�©���!�	¦!�5§[ª��[§_���Ä��®��©¡-��£3½)§[�Q�{�)�G�f�����©�(�[�+�M�©�[�{�����[���M§
��®;���5�©�!�_§[���?�
�{����µ
�(�����_�5«�§[��¨E�[�?��Æ{ª��¯���f�&�{��§[��¨E�
��§_���!�_�_�¯§_���{�_�M§[�<��®5®;��¦!�_§_²��!�
«E¦!���{�
�!§_�{�!�Ä�(§[�
�{§
�E�
�{� abstraction-level �!�_�[�5§[���{�_�)³
¶W��°Q�&��§[�_�M§
�7�©��«3�5�!�
�{�5�¸§[�¸�f�)�©�v®;���5�Å���7�f�)�M�Mª���§
�{��§
�Ä�_���v®¯�{�_�{�5�!°=µ-�{�!²��M�5���M��²{�!�¸�
�{§
�(���_�_�¯§_���{�_�©§
�?�
�{�
§_�{�_�!�5�!�f�
�P��®=�f§
�©ª��_§[¦�§_�
«±³
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]JXCW3]JZJ�7YE_3evf«[CZCUa]Jo}TE�7YETOX3W � TEWc�7eJopYdTO]J_7fEevo'�JW3X3Y«evfEf�YER3ZµfEXCjmZJo�]vX3W3]|ZJ�7YVUsevopZ¹ZJ�3�7e|W3[3ZJ[ceCUs]JX7bc�CfEZJYEZJfOt eCUbcT g7R3Y�h3Z{WCZv]JZ`U�U^eJort�~�ÃmX3jmZ|z7ZJo'��TdY �   TEW3YdZJW3[CZJ[&YOR3evY`YOR3Zµ_3�7�3ZJosfEZJz7ZJfVU�eJopZ{opZve`U}X3W7eJh3fEt ]JX7bc�3fOZJYEZ`~ �

Script-based

Structured_representation

isa

Frame-based

isa

Ontolingua

Extended_FOL

isa

KIF

isa

First-order_logic

Logical_representation

isa isa

Formal

isa isa

Associationist_representation

isa

Procedural_representation

isa

Knowledge_representation

isa

Semi-formal

isa

Informal

isa

Semantic_network

isa

Connectionist_network

isa

Production_systems

isa

Rule-based

isa

�7a_p�b�`fZ
1\ m:n�h�o:Y_Z!c�p�Z��7Z$g=`	Z!d	Z!n�^_V�^_a_h�nMe!h{n�e!ZtgQ^[b�V�Yu]�a_Z!`fV�`fe�]lk \

2.1.2
� }��(}��P�	��
�3�z�x�����z�)�_�3�

�!TOg7_3opZ
2
UaR3X3j�U:YER7Z�]JX7W3]JZ|�7YVU:YERCevYS]veJW�h7Z�_	U^ZJ[¼YOX�[7Z`U}]vopTEh3Z�YER7Z�evh	U}Ydopev]JYdTEX3W

-
fOZJz7ZJf�evYEYdopTEh3_7YOZ.X3q�e

�3e|opYdTE]J_7fEevo®Õ�X7À�~

Shared_domain_abstraction_level

Knowledge_abstraction

isa

Universal_abstraction_level

isa

Exclusive_domain_abstraction_level

isa

Instance_abstraction_level

isa

��a[p�b�`fZ
2\ m:n�h�o:Y[Z�c�p�Z<V�X�df^_`fV�e�^[a_h�nMe!h�n{e!Z g=^_b�V�Y�]�a_Z!`	V�`	e!]lk \

��XCbcZ{[CZJqpTEW3TdYETdXCW	U!e|opZyWCZJZJ[7Zv[LR3ZJo}Z��
• 

� I3 �BE�3I��JD��3� °  �B1Pa���JBr� M3I��7´EDJ�vDJ´
–
k7W3XCjmfEZJ[3g7Z eJY	YER7TVU�fOZJz7ZJf�]vX3WC]JZJo}W	U�Zv�3YEZvW	U}TdX3W3evfsk7W3X3jmfdZJ[Cg7Z`�

]JXCW3YEevTEW7TEW3g?Ua�3Z|]vTEq}TE]µ�7opX3�3ZvorYdTdZ`U���qpeJ]vYVU���e|YdYEo}TEh3_7YEZµz7eJfO_3ZCU���ZvYd]J�'~
• exclusive_domain_abstraction_level** –

eJY YER3TrU�fEZvz7ZJfV� k7WCX3jmfEZJ[Cg7Z qrX3]J_	UaZuU XCW
TEWCYdZJW	U^TEX3W3evf*k7W3X3jmfEZ|[3g7Z�evh3X7_3Y�UaX3bcZ�[3XCbceJTEW\jmR7TO]JR�TVU&�3eJopYdTE]|_7fEevocYEX�U^X3bcZ"eJ�3�3fdTE]|evYETEX3W�X3o
Uat�U}YEZJb¼~���X`bc�3eJopZµjmTEYdR��

• 
 �H3�	PaD|¤��3¤3M��m�s� I��3� °  �B1Pa���JBr� M7I��C´EDJ�vDJ´

–
qpX7]J_sUaZCU�X3W X3W3YEX3fOX3g7TE]veJf�k7W3X3jmfEZ|[3g7ZÙjmRCTd]JR TVU

]JXCbibcX3WLYEXLe{�CeJo}YETd]J_3fde|o	eJorZve`��[3TVU^]|TE�7fdTEW3ZµX7o®ZJW3z7TEo}XCW3bcZJW3YV~
• uni

�JDCP} ��7´��3� °  �BVP^���JBr� MCI��3´EDv�JDv´
–
qrX7]J_	UaZCU�XCW?X3W7YEX3fEXCg7TE]veJf�k7W3X3jmfOZJ[3g7ZijmRCTd]JR?TVU�]JX3b.bcXCW�YEX

DJ�|D`P^± e|o}ZJe`��[7TVU^]|TE�7fETEW7ZµX3osZJW7z7TEopXCW3bcZJW3YV~

** ���{§[�P§_���{���)�_�{�&§[���!���'�{���©�&®;���=�_�{§_���_��²{�!�_°����{�uµ=¦����{�_�)�S¤��u�_�{§
��¹M��®=�<���!�_�[���=���{�)³
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�mXCYEZ.YER7eJY�YER3ZJo}Z�TVU�eJW�TEbc�3fETdZJ[�X3op[3ZvoyTEW�YERCZiopZJfdeJYdTOz7Z.eJh	U^YOopev]JYdTEX3W�X3q�YER3ZCU}Z.]JX3W7]|ZJ�7YVU � TOq � x � y
� TrU

_	U}ZJ[&YOX TdW3[CTd]JeJYdZµYER7eJY
x
TrU�bcXCopZµeJh�UaYdopeJ]vY�YdR3e|W

y
�vYER7ZJWLYdR3TVU�X3op[3ZvorTEW3g&T1U!e`U�qpX3fdfOX3j�U �

�mW3TEz7Z|o'Uaevf � ��R7eJopZ|[��3[3X3bceJTdW ��� �C]vfE_	U^TEz7Z��C[3X3bceJTEW � » WsUaYOeJW7]JZµevh	UaYdope|]vYdTEX3W	U

2.2 ÄwÅ¹Æ¹Ç¹È3É1ÊcÉVËµÌlÒwËiÎ�Ó�ÔrÅ¹ÏµÌ�Å 	 È�
¹Ë.Æ¹Ñ�Î.È��
���ÉVÎiËiÆ
 À*WCX3jmfdZJ[3g7ZµQNope|W�UaqpX7opbceJYOTdX3W���ÀmQ��s]JeJWLh7Zµ[3Z`U^]Jo}TOh3ZJ[ _�UaTEW3g YER3Z{eJYdYEo}TEh3_7YOZ`USU}R3X3jmW TEW Q�evh3fEZ

II.

attribute type cardinality description

name string 1*
�����������_����������������������)���������'�

description string 1
�����	���������¬������ ����� !��"���#5���%�*���%8���-���)���������	�������7���)���������'�

pragmatics string 1
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–
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bcX3[3TOqpTE]JevYETOX7W XCqsÕºX7À�U���eJfdXCW7g&jmTOYERLh3e`U^TE]iUat7W3Yde|]JYdTE]{eJW3evfEt�UaZuU�X7q®YER7Zµk7W3X3j*fEZJ[3g7Z`~
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• 
²|I3M3³�´ED|¤7£3DÖ�3I3�7´O±J |�  

–
q}_7W3]|YdTEX3W3evfETdYOTdZ`U evY¿YER7T1U fEZJz7ZJf

�3ZJopq}XCopb�bcXCopZµ[3ZJYEeJTdfOZJ[�U}ZJbceJW3YdTE]µeJW7eJfOt�UaZ`U�X3q	YOR3ZµÕ�X7À�U�~
• 

²|I3M3³�´ED|¤7£3Dm �H3�sP�� I3£
–
evY�YdR3TVU®fOZJz7ZJfV�|qp_3W7]JYdTOX3W3evfETdYETdZuU®ZJq}qpZJ]vY

X3o&Ua_C�3�3X7opY�YERCZi]JX3bcbcX3W¼opZJ�3opZ`U}ZvW3YEevYETdX3Ws�3TEW7YOZvop�3o}ZJYEevYdTOX3W�evW3[
TEW3YdZJg7oreJYdTEX3WLX7q®Õ�X3À�U�~

• 
²|I3M3³�´ED|¤7£3D�P}Dv¥3 �D

–
opZJ_�UaZ×qp_3W3]vYOTEX3W7eJfdTEYdTOZCUie`U�U^TVU^Y&TOWnYER7Z

eJ[3eJ�CYdeJYdTEX3WLX7q®Õ�X7À�U�YEXLW3ZJj�[3X3bceJTOW	U	eJW3[L]vX3W3YdZJ�CYrU�~
Q�R3ZCU}Z·g7opX3_C�	U�eJo}ZÐ[3ZJ]JXCbc�3X	UaZJ[¶qp_7opYER7ZJo�TEW7YEX¶bcX3opZ U}�3ZJ]vTEq}TE]
function-

eJopZ|eCU�� jmR3Td]JR qpX7o}b YOR3Z hCe`UaTVU·X7qÐYdRCZ ]JX7W7]|ZJ�3YE_7eJf
R3TEZJo}e|o}]JR3t�UaR3X3jmWwR7ZJorZC~���TdW7]JZxjmZ�eJo}ZxTdW3YEZvopZCUaYOZv[ TdWw[3ZCU}]Jo}TEh3TEWCg
k7W3X3jmfOZJ[3g7Z

transformations
�ieJW3evfEt7YETE]ve|f9q}_3W3]vYETEXCW�U evo}Z½ZJTdYER3Zvo

TEg7W3X3orZJ[.ZJW7YOTdopZJfEtiXCo�ZJfrUaZ&e`U�U^_3bcZJ[�YEX.h3Z&TEW3]JXCop�3X7opevYEZ|[.jmTdYERCTEWiYER3Z
[3ZJ�3TO]vYEZJ[ YEopevW	UaqrX7opbceJYETEXCW�]JXCW3]JZJ�7YVU�� U^TEW3]vZ YER3ZJt [3XªW3X3Y TEW
YER3ZJb¼U}ZJfEz7Z`Uyh7opTEWCg�eJh7XC_3YSe�]vR3eJW3g7Z�TEW�Õ�X3À�U&��YOR7eJYµU}evTE[	�ujmZ�jmTEfdf
�3opX3hCeJh7fEt�jmeJW3Y�YEX�YEeJfEk�eJh3X7_7Y�eJW3evfEt7YOTd]JeJf�k7W3X3jmfEZ|[3g7Z�UaZvo}z7TE]JZ`UyevY
UaX3bcZiUaYEe|g7ZJ�'~  g7e|TEW	��W3XL[3Z|q}TdW3TEYdTEX3W	U	X7q®YER7ZµfEX3j*Zvos]|X3W3]vZJ�7YVU	TEW YER3Z
R3TEZJo}e|o}]JR3t.e|opZ*�3orX3z7TE[3Zv[ � TEY�TrU�R3X3�3Z|[.YER7eJY	YER3ZvTEoSbcZJeJW3TOW3g�UNj*TEfdf	h7Z
intuited.

3 Examples
Q�X�TEfdfE_	U^YOo}eJYdZLYER7Z`UaZ TE[7ZJe`U�TEW�eLbLXCopZL]JX3W3]vopZvYOZ&qpeuUaR7TEX3W	�¡Zv�CeJbc�3fEZ`U
X3q�k7W3X3jmfEZ|[3g7ZÐYdoreJW	U^qpX3orbceJYdTEX3W	U���[7ZuUa]vopTdh3ZJ[ _�UaTEWCgÙYER7ZÐeJh3X3z7Z
]JX3W3]|ZJ�7YVU��ºTVU"U}R7X3jmW TOW �«TEg7_3orZ`U � eJWC[��	~ºQ�R3ZnqpTdo'U^Y.Zv�CeJbc�3fEZ
[3Z`Ua]vorTEh7Z`U\UaXCbcZ¿�3eJo}YETO]v_3fEevo9W3ZJ_3orevf�W3ZvYEjmXCopk½YEopevTEW7TOW3g½�3opX3]|ZCU�U��
jmR3TE]|R	�½g7TEz7Z|W UaYEop_3]vYO_3o}ZJ[ ��Z`~ g�~5�Áe`U eJYEYEo}TOh3_7YEZ

-
z7eJfE_CZ¾�3eJTEo�Ua�

ZJ�3eJbc�CfEZ`U�e`U�TEW3�C_7YV�?�7opXC[7_3]JZ`U�eCU�X3_7YE�C_3Y¿UaX3bcZ g7Z|WCZJopevfETrUaZv[
[3Z`Ua]vorTE�7YETEX7W�X7q�YER3Z\]|X3W3]vZJ�3Y.YER3ZJt¿ZJbchCX3[3tÐ��TOW¿YER3Z\qrX7o}b X3q¼e
YEopevTEWCZJ[&WCZJ_7opevf�W3ZvYEjmXCopk7�'~
Q�R3Z�UaZv]JX3WC[.ZJ�3e|bc�3fEZ TrUNX7q�e��G]|f�Z|eJW3_3��eJW3[.�Cop_3W7Z�� X7�3ZJo}evYETOX3W.X3W
eJW �mW3YEX7fETdWCg7_3e XCW3YdX3fEX3g7t�~ QNRCZ YEopevWsUaq}X3opbceJYOTEX3W TdWCz7X3fEz7Z`U
k7W3X3jmfOZJ[3g7Z.]|X3W3YEZJW7YSopZvYEopev]|YdTdX3W¼eJW3[�eJfdYEZvope|YdTEX3W	�`h3_7YSW3X7YEZiYERCeJYNYER3Z
fEZJz7ZJfxX7q eJh	U^YEorev]JYdTEX3W���eJW7[ØopZJ�7opZ`U^Z|W3YdeJYdTEX3W7�wX7q YER3Z TEW7�3_3Y�eJW3[
X3_3YE�C_7Y	X3W7YOX3fEX3g7TEZCU�o}ZJbceJTOW	U�]JXCW	UaYdeJW3Y
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