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�RyiVT1J+?EF1J-(#�WXN 1J-(1J+2%(#&3&4=58793¦:=<?>~V&+2#&L(N 1J./0z'*# y¦W9./0O+23u�8K?+2%/V&+23z1 3zV&+23gSU79N 48+23OV&+23�!AWX�&1 L/+2N 3�+21 3O+£PR3&'`WX0&N&58793
<?793O-(L(%[WX1 3ML/-AVOWX%(48+*-(L/+2N N L��=IF1J+*-/+g�£+21J-(�&1J+2NJ+]),+2'*1J+20O+23Q-(1J./0�WX#TS�+21 3Q!$NxW9-/-/+23OVT1xWX4�%[WXyzy~�uVOW9-R1 3QV&+2%RSU79N 48+23OV&+23
PR)&)&1 NJVT#&3&4¦'*#~-/+20O+23~1J-(L��

Bank


accountNumber: Integer


0..1


 isMarried: Boolean

 isUnemployed: Boolean

 birthDate: Date

 age: Integer

 firstName: String

 lastName: String

 sex: Sex


Person


income(Date): Integer

giveSalary(Integer)


customer


 name: String

 numberOfEmployees: Integer


Company


stockPrice(): Real

getMoney(amount)


manager
 managedCompanies


1
 0..*


employee
 employer


0..*
 0..*


 title: String

 startDate: Date

 salary: Integer


Job

wife


husband


0..1


0..1


 place: String

 date: Date


Marriage


<<enumeration>>

Sex

male


female


PR)&)&1 NJVT#&3&4eCT� CT©�!$NxW9-/-/+23OVT1xWX4�%[WXyzy
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IF1J+FE�WX%(1xWX)&NJ+#6 )#" <~K�1 %/V6K�1J+R1 3
:=<?>�58+2%(K?+23OV&+2L�#&3OV61J-(L?1 yzy�+2%�+21 3O+F��3O-(L[WX3&'$5879y ¢�^Z�eV&+*-�!R793ML/+�_TL/+*-����£+21
VT1J+*-/+2%R��3O-(L[WX3&'=),+24�1 3&3MLFV&+2%$<?793O-(L(%[WX1 3ML��
°�+23&3�+*-$+21 3OV&+2#&L(1 4~1J-(L��kWX3�K?+2NJ./0O+2% \ML/+2N NJ+zV&+2%]<?793O-(L(%[WX1 3ML=),+24�1 3&3ML��kY�WX3&3 6 )#" < WX#O./0QK?+24�48+2NxW9-/-/+23QK?+2%/V&+23u�
I=W9-�1J-(L�48+23�WX#
VOWX3&3
V&+2%6=�WXN N �OK?+23&3
+*-�3M#&%R+21 3O+A��3O-(L[WX3&'=5879y�¢�^Z�
V&+*-�!R793ML/+�_TL/+*-R4�1 )&L��
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I$+2%R!R793ML/+�_TLRY�WX3&3�K�1J+=1 3�:=<?>�V&+��O3&1J+2%(L�K?+2%/V&+23u�
��������������� �!�#"%$�&���')(#��*,+
-.��/�021���3�"%4���5�6�0�7�"%$�/���'����!-�8:9.;

context Company inv:


self: Company


numberOfEmployees = x


x > 50


PR)&)&1 NJVT#&3&4eCT� BT©�!R793ML/+�_TL/V&+��O3&1 L(1J793

IF1J+*-/+2%$<?793O-(L(%[WX1 3MLF-(�,+2'*1��O'*1J+2%(L��OVOW9-/-�+21 3O+@= 1 %(y¦W y�+20&%FWXNJ-Rs�� �
1 L[WX%(),+21 L/+2%�0�WXL��
I$+2%R!R793ML/+�_TLRY�WX3&3
WX#O./0
yz1 LR+21 3O+2y��$WXy�+23
V&+��O3&1J+2%(L�K?+2%/V&+23u©
���������������<�	+=�!�#"%$�&���')(#��*,+>�	1���3�"%4���5�6�0�7�"%$�/���'����!-�8:9.;

context c: Company inv:


c: Company


numberOfEmployees = x


x > 50


PR)&)&1 NJVT#&3&46CT� HO©?<?793O-(L(%[WX1 3MLRyz1 LR!R793ML/+�_TL(3�WXy�+

��y �£7ZVT^;K�1 %/V�VOWX3&3�VT1J+*-/+2%]�$WXy�+�WX3O-(L/+2N NJ+�58793 6 )#" < 58+2%(K?+23OV&+2L�� 1 3�VT1J+*-/+2y =�WXN N�),+24�1 3&3ML]V&+2% <?793O-(L(%[WX1 3ML
),+21	VT1J+*-/+2y�:R)T¨(+2YZL��
p�1 3O+2yª<?793O-(L(%[WX1 3ML$Y�WX3&3�+21 3Q�$WXy�+]48+248+2),+23�K?+2%/V&+23u�kVT1J+*-/+2%FK�1 %/V;1 y !R793ML/+�_TL(L/+21 N�0&1 3ML/+2%AV&+2%$PR3&4MWX),+gV&+*-
!R793ML/+�_TL/+*-R3O79L(1J+2%(L��
���������������<�	+=�!�#"%$�&���')(#��*?������3!@.A!7�"%$�/���'����!-B+>�	1���3�"%4���5�6�0�7�"%$�/���'����!-C8:9.;
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context c: Company inv enoughEmployees:


c: Company


numberOfEmployees = x


x > 50


PR)&)&1 NJVT#&3&46CT� sT©?<?793O-(L(%[WX1 3MLRyz1 LR+21 3O+2y��$WXy�+23

!������A�8� ���A��h��P���A���
IF1J+6WX)O-(L(%[WXYZL/+e\M^Z3ML[W`_�+21 3O+*-z<?793O-(L(%[WX1 3ML/-]1J-(L]+21 3���" "�� $'&568( 3	�'-/&�(U�	V&+*-/-/+23 P£L(L(%(1 )&#&L/+ &
��� )�#&3OV�
 -/&49QV&+2y
�$WXy�+23�#&3OV�¢�^Z��V&+*-g<?793O-(L(%[WX1 3ML/-g+23ML/-(�&%/+*./0O+23u��	r��3�PR)&)&1 NJVT#&3&4;CT� se1J-(L &
��� )��6��+23O79#&4�0Op�yz�&NJ7�^8+*+*- �6#&3OV

 -/&49��6� 1 3M5��[� 
��8+*V&+2%]<?793O-(L(%[WX1 3ML$0�WXLF+21 3O+23��+$ 9����,V&+2%F+21 3O+���" " � * 143%) 6 6 - $'&�1J-(L���#&3OV
+21 3 "%$'&568( 3	�'-/&�(���" )�� ) &�(U�
VOW9-�+21 3���"��76 6 - � ) 3Ayz1 LRV&+2y �$WXy�+23
V&+*-R<?793O-(L(%[WX1 3ML���!R793ML/+�_TL/+*-$1J-(L��6	r��3~PR)&)&1 NJVT#&3&46CT� sg1J-(L�VOW9- "%$'&568( 3	�'-/&�(��
��" )�� ) &�(�+21 3���"��76 6 - � ) 3=yz1 L£V&+2y �$WXy�+23��"� +2%/-/793 �R#&3OV6V&+2% �+$ 9���1J-(L£+21 3O+!� 1�) 3	�,( - $'&"�#�
" " � * 1,�TVT1J+$WX#TS	+21 3O+23(�� 1�)¦#&3OV�+21 3O+ 3%)/< ) 3 3%)+9�� 1�) 3	�,( - $'&«58+2%(K?+21J-(L�� #&3OV�+21 3�PR%(4�#&y�+23ML]0�WXL��¦I$+2% (�� 1�)�1J-(L]V&+2%]}�qO./YZ4MWX),+2L�^Z� V&+2%
:R�,+2%[WXL(1J793�	¡1 ya�£+21J-(�&1J+2N�WXNJ-/7 ���£7Z79NJ+�WX3 � 
���V&+2% �$WXy�+6V&+2% 3%)/< ) 3 3%)+9�� 1�) 3	�,( - $'& 1J-(LgV&+2%�:R�,+2%[WXL(1J793O-(3�WXy�+�	¡1 y
�£+21J-(�&1J+2N+�%$�� 
�#&3OV;VT1J+gPR%(4�#&y�+23ML/+ -(1 3OV&��" " � * 143%) 6 6 - $'&56 
��$p�1 3O+ WX#O-�Srq&0&%(N 1J./0O+ I=WX%/-(L/+2N N #&3&4�V&+2%$WX)O-(L(%[WXYZL/+23
\M^Z3ML[W`_~V&+*-F<?793O-(L(%[WX1 3ML/-$WX#O-�PR)&)&1 NJVT#&3&4eCT� sg1J-(L�1 y��;+2L[WXy�7ZV&+2N N WX#TS�\Z+21 L/+]��C '*#~-/+20O+23u�

���/���(' )7�+* 	 ���
	����,���
��3zV&+23 5879%[WX3&48+24MWX3&48+23O+236�£+21J-(�&1J+2NJ+23zK£WX%�V&+2%�¢�^Z�zV&+*-�<?793O-(L(%[WX1 3ML/- -/&�0`�8WXNJ-/7F),+*-/./0&%/+21 ),+23�VT1J+*-/+�<?793O-(L(%[WX1 3ML/-
��3M5�WX%(1xWX3ML/+23u�~°�+21 L/+2%/+6¢�^Z�,+23 -(1 3OV 143%)¦#&3OV 15$768(U�	K?+2NJ./0O+6E�79%��F#&3OV �$W9./0M),+*VT1 3&4�#&3&48+23 58793 :R�,+2%[WXL(1J793O+23
-(�,+2'*1��O'*1J+2%/+23u��-/7�K�1J+ 9;)/<2�TK?7ZVT#&%/./0�I$+��O3&1 L(1J793O+23
58793�E�WX%(1xWX)&NJ+23;7ZV&+2%F:R�,+2%[WXL(1J793O+23;+21 3&48+�Srq&0&%(LRK?+2%/V&+23u�

���/���-, . � ��/ � � ��	 ����
 �!��� ���10 � � � ��)7�
IF1J+]:R�,+2%[WXL(1J793 - 96),+*-/./0&%/+21 )&LRVT1J+=� V&+23ML(1 L!�XL�'*K?+21J+2%$:R)T¨(+2YZL/+$#&3OVe1J-(L�+21 3O+ =R1 N�SU-/79�,+2%[WXL(1J793u�OVT1J+=+*-£1 3�EF:=<?>��
WX),+2%R3&1J./0MLF1 3�:=<?>�4�1 )&L���\M1J+A58+2%/+21 3TS W9./0ML$VT1J+AEF1J-(#�WXN 1J-(1J+2%(#&3&4¦4�NJ+21J./0O+2%$��3O-(L[WX3&'�+23~58793Q:R)T¨(+2YZL/+23u�?IF1J+]I=WX%��
-(L/+2N N #&3&4¦+2%�SU79N 4�L�yz1 LR+21 3O+2y�>k1 3&Y,�OV&+2%RV&+23~PR#O-/VT%(#O./Y - 9e+23ML(0��XN L��
p�1 3
�£+21J-(�&1J+2Nu0&1J+2%�Srq&%�1J-(L�1 3
PR)&)&1 NJVT#&3&46CT� ��WX#TS�\Z+21 L/+����$'*#
-/+20O+23u���K?+21���3O-(L[WX3&'�+23�-(1 3OV;WX#O./0�1JV&+23ML(1J-/./0u�,K?+23&3Q-(1J+]V&+23;4�NJ+21J./0O+23Q�$WXy�+23;0�WX),+23u�$\M1J+20O+ 6 )#" <32 4�) 3 6�$'&Q1 3�PR)&)&1 N��
VT#&3&46CT� ����WX#TS�\Z+21 L/+��2HO�
IF1J+R:R�,+2%[WXL(1J793 - 6%5 &�K�1 %/V�WX#TSu<?79N NJ+*.2L(1J793O-�WX3&48+2K?+23OV&+2L�#&3OVgN 1J+�SU+2%(L�L(%(#O+���K?+23&3�VOW9-�:R)T¨(+2YZL�1 3zV&+2%�<?79N NJ+*.2L(1J793
+23ML(0�WXN L/+23;1J-(L�� PR#O./0
VT1J+*-/+]:R�,+2%[WXL(1J793
4�1 )&L�+*-�3&1J./0MLR1 3�:=<?>��=R1J+2%('*#�1J-(L�+21 3��£+21J-(�&1J+2N�1 3 PR)&)&1 NJVT#&3&4�CT� B�CQWX#TS]\Z+21 L/+~BT�6'*# -/+20O+23u� 176�#&3OV 1
8 -(1 3OV 1 3 V&+2%¦<?79N NJ+*.2L(1J793
4�) 3 6�$'&Q+23ML(0�WXN L/+23u��I=W9-�K�1 %/V~VT#&%/./0;+21 3O+23
>k1 3&Yeyz1 L�V&+2y�PR#O-/VT%(#O./Y - 6%5 &;VOWX%(48+*-(L/+2N N L��
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 �!���
°�+23&3 E�79%�� 7ZV&+2%e�$W9./0M),+*VT1 3&4�#&3&48+23�+21 3O+2%e�;+2L(0O7ZV&+;7ZV&+2%�:R�,+2%[WXL(1J793®5Z1J-(#�WXN 1J-(1J+2%(L6K?+2%/V&+23u��1J-(L 6 )#" < +21 3O+
��3O-(L[WX3&'�V&+*-=¢�^Z�,+23u�uV&+2%AVT1J+z�;+2L(0O7ZV&+z7ZV&+2%]:R�,+2%[WXL(1J793�'*#&%=E�+2%�Srq&4�#&3&4~-(L/+2N N L��gp�1 3��;+2L(0O7ZV&+23�WX#TSr%(#TS£K�1 %/V
K�1J+A+21 3
�;+2L(0O7ZV&+23�WX#TSr%(#TS�1 3~+21 3O+2y�!R79N NxWX),79%[WXL(1J793O-/VT1xWX4�%[WXyzy 5Z1J-(#�WXN 1J-(1J+2%(L��=$WXLzVT1J+
:R�,+2%[WXL(1J793 +21 3O+23�}�qO./YZ4MWX),+2L�^Z�u�?V&+2% Y8+21 3 �&%(1 yz1 L(1 58+2%¦I=WXL/+23ML�^Z� 1J-(L���'8� �$�m+21 3O+~<?79N NJ+*.2L(1J793u�?VOWX3&3
K�1 %/V�VT1J+*-$VT#&%/./0�+21 3O+23 �mSU+21 N 58793QV&+2%$��3O-(L[WX3&'8�uWX#TS?VT1J+gVT1J+�:R�,+2%[WXL(1J793�WX3&48+2K?+23OV&+2L=K�1 %/Vk�,'*#&%=��3O-(L[WX3&'8�,VT1J+
'*#&%(qO./YZ48+2N 1J+�SU+2%(LFK�1 %/Vk�&5Z1J-(#�WXN 1J-(1J+2%(L��
��y SU79N 48+23OV&+23�<?793O-(L(%[WX1 3MLFK�1 %/V;VT1J+]�$W9./0M),+*VT1 3&4�#&3&4�V&+2%=:R�,+2%[WXL(1J793 -/&4"%$�� )g+21 3O+2% � +2%/-/793�-(�,+2'*1��O'*1J+2%(L���V&+2%
}�qO./YZ4MWX),+2K?+2%(LFV&+2%$:R�,+2%[WXL(1J793~5879y�¢�^Z�
��3ML/+248+2%�1J-(LRs������T�
�����������������%��5�-.���,+�+ (#� ���#" ����� +���&������ +��#������@%��5:$��!- �,+ 5��!- 3�/���� 9.;�;�;

context Person::income(d:Date): Integer post:


result = 5000


self: Person


result = income(d)


PR)&)&1 NJVT#&3&46CT� |T©��$W9./0M),+*VT1 3&4�#&3&4e+21 3O+2%$:R�,+2%[WXL(1J793

3%) 6�� " (�1J-(LR+21 3~5879%/V&+��O3&1J+2%(L/+2%$°�+2%(L��O1 3;V&+2y�V&+2%F}�qO./YZ4MWX),+2K?+2%(LFV&+2%=:R�,+2%[WXL(1J793�-(L/+20ML���-/7XSU+2%(3
+*-R+21 3O+23
4�1 )&L��
E�793
VOWX0O+2%�Y�WX3&3
VT1J+ ��#MK?+21J-(#&3&4�WX3~VT1J+=E�WX%(1xWX)&NJ+ 3%) 6�� " (�WXy�:R�,+2%[WXL(1J793O-(�TSU+21 NmWX#O./0~K?+24�48+2NxW9-/-/+23
K?+2%/V&+23u�

!������A�8� ���A��h��P���A���
�£+21��$W9./0M),+*VT1 3&4�#&3&48+23Q1J-(L$VOW9-$P£L(L(%(1 )&#&L 
 -/&49
V&+*- ��" "�� $'&568( 3	�'-/&�(/6g1 3�V&+2%=WX)O-(L(%[WXYZL/+23�\M^Z3ML[W`_ � �,7�-(L �[�FI$+2%
PR#TSr%(#TS�+21 3O+2%$:R�,+2%[WXL(1J793
+23ML/-(�&%(1J./0ML$+21 3O+2% � 1�) 3	�,( - $'&"�#�
" " � * 1,��p�1 3O+]WX#O-�Srq&0&%(N 1J./0O+AI=WX%/-(L/+2N N #&3&4¦V&+2%FWX)O-(L(%[WXYM�
L/+23�\M^Z3ML[W`_~V&+*-F<?793O-(L(%[WX1 3ML/-$WX#O-�PR)&)&1 NJVT#&3&46CT� | 1J-(L�1 y��;+2L[WXy�7ZV&+2N N WX#TS�\Z+21 L/+]��B '*#~-/+20O+23u�
���/����� � 	��
� �! � ���,�#"$� 	��
� �#�&% � ��� 0 � �(' � 0�� � ��	 ����
 ���&% � ���
IF1J+¦��W9-(1J-(L�^Z�,+23�-(1 3OVQK�1J+�1 3 :=<?>®�£7Z79NJ+�WX3u�	��3ML/+248+2%��m}R+�WXN�#&3OV \ML(%(1 3&4O�6IF1J+z5879%/V&+��O3&1J+2%(L/+23«:R�,+2%[WXL(1J793O+23
WX#TS�VT1J+*-/+23~¢�^Z�,+23~K?+2%/V&+23
1 3~V&+2%$\ML[WX3OVOWX%/VZ���?1 )&N 1J79L(0O+2Y~),+*-/./0&%(1J+2),+23u�
PR#TSr'��X0&N #&3&48-(L�^Z�,+23�K�1J+ � �
" )�7ZV&+2%�< )�� �
" )�5879yvI=WXL/+23ML�^Z�*)�)+*�Y��93&3O+23zSU79N 48+23OV&+2%(y¦W B8+23�58+2%(K?+23OV&+2L�K?+2%/V&+23u©
�����������������%��5�-.���)(#��*,+
-.�����,+����,+�+ " &�/��
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context Person inv :


self: Person

sex = ’male’


PR)&)&1 NJVT#&3&46CT� �Z©�PR#TSr'��X0&N #&3O-(L�^Z�,+23

I$+2%R79)&1 48+g<?793O-(L(%[WX1 3MLF-[WX4�LRWX#O-��OVOW9-/-�VOW9-��$+*-/./0&NJ+*./0MLF+21 3O+2% � +2%/-/793
y��X3&3&N 1J./0
1J-(L��

!������A�8� ���A��h��P���A���
IF1J+z��W9-(1J-(L�^Z�,+23Q�£7Z79NJ+�WX3u�u��3ML/+248+2%��	}R+�WXNm#&3OV�\ML(%(1 3&4~K?+2%/V&+23�WX)O-(L(%[WXYZL]WX#TS�� $ $
" )	�'&���- (�) 3	�
" � * 1,�#5 &�(�)��;) 3���-(�(�) 3	�
" � * 1,����)	�
" ��- (�) 3	�
" � * 1 #&3OV )4( 3 -/&��	��- (�) 3	�
" � * 1 WX)&48+2)&1 NJV&+2L�� °�+2%/V&+23«p�NJ+2y�+23ML/+~+21 3O+*-zPR#TSr'��X0&N #&3&48-(L�^Z�O-
1 3
+21 3O+2y�<?793O-(L(%[WX1 3MLR58+2%(K?+23OV&+2L���1J-(L�V&+2%/+23;WX)O-(L(%[WXYZL/+g\M^Z3ML[W`_~+21 3O+ � & � �
��- (�) 3	�
" � * 1,��VT1J+A+21 3 � & � �
��- (�) 3	�
"
%/+�SU+2%/+23&'*1J+2%(L��OK?+2NJ./0O+*-FWX#TS�+21 3O+ � & � � ) 3	�,( - $'&;58+2%(K?+21J-(L�����3~PR)&)&1 NJVT#&3&46CT� �]1J-(L�V&+2%��$WXy�+=V&+*- � & � �
��- (�) 3	�
" 6� y¦WXNJ+$�¦#&3OV V&+2%g�$WXy�+6V&+2% � & � � ) 3	�,( - $'&���\Z+�_ �[�~p�1 3O+eWX#O-�Srq&0&%(N 1J./0O+eI=WX%/-(L/+2N N #&3&4�V&+2%zWX)O-(L(%[WXYZL/+23�\M^Z3ML[W`_
V&+*-$<?793O-(L(%[WX1 3ML/-FWX#O-RPR)&)&1 NJVT#&3&46CT� �g1J-(L�1 y �;+2L[WXy�7ZV&+2N N WX#TS?\Z+21 L/+]�XHz'*#
-/+20O+23u�
���/����� ) ����� � � �&��
 0��'� ��� �.���
p�1 3���yz�&N 1J+*-���PR#O-/VT%(#O./Y;K�1 %/V�1 3Q+21 3O+2y ��yz�&N 1J+*-���}FWX0&y�+23Q5Z1J-(#�WXN 1J-(1J+2%(L��]PRN NJ+*-$q&),+2%=V&+2y -(� 1 " - ) 6 ),+*-/./0&%/+21 )&L
VT1J+6�£+*VT1 3&4�#&3&4O��VT1J+�� K?+23&3�-(1J+6+2%�Srq&N N Lg1J-(L��mV&+23 #&3ML/+2%/+23�¢	+21 N£1 yz�&N 1 '*1J+2%(L���\Z7�K?790&N�V&+2% 79),+2%/+eWXNJ-zWX#O./0�V&+2%
#&3ML/+2%/+]¢	+21 N	V&+*- -(� 1 " - ) 6=Y��93&3O+23
+21 3O+23
+21 48+23O+23;�£+*VT1 3&4�#&3&48-(L/+21 N	0�WX),+23u�
�����������������%��5�-.���)(#��*,+
-.��/�021 (.-	��&�5�5 (�� ������5�3�� ( "%$�/%(��!-:-.��/�021 &�@%��8 ���	�
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context Person inv:


self: Person


isMarried = true


implies


self: Person


age = x


x >= 18


id


PR)&)&1 NJVT#&3&46CT� �T©���yz�&N 1J+*-���<?793O-(L(%[WX1 3ML

��3�VT1J+*-/+2y ��yz�&N 1J+*-���<?793O-(L(%[WX1 3ML$K�1 %/V�WX#O-(48+*-[WX4�L�©�°�+23&3�+21 3O+1� +2%/-/793�58+2%(0O+21 %[WXL/+2L$1J-(L���1J-(LF-(1J+]yz1 3OV&+*-(L/+23O- ���
�MWX0&%/+�WXN L��$I=W9-/-$+*-$-(1J./0�0&1J+2%F1 3QV&+23;),+21JV&+23Q¢	+21 NJ+23�V&+*-$��yz�&N 1J+*-���<?793O-(L(%[WX1 3ML=#&y�VT1J+*-/+2N ),+1� +2%/-/793Q0�WX3OV&+2N L��
K�1 %/V~VT#&%/./0;V&+23
PR#O-/VT%(#O./Y - 9~WX3~V&+2y�>k1 3&Ye58+2%/V&+2#&L(N 1J./0ML��

!������A�8� ���A��h��P���A���
��3�V&+2%¦WX)O-(L(%[WXYZL/+23«\M^Z3ML[W`_ 1J-(L 1 yz�&N 1J+*-z+21 3O+ � 1�) 3	�,( - $'&���IF1J+6E�+2%(K?+23OVT#&3&4 +21 3O+*- 1 yz�&N 1J+*-���PR#O-/VT%(#O./YT-�+23ML��
-(�&%(1J./0ML6WXNJ-/7Q+21 3O+2% � 1�) 3	�,( - $'&"�#�
" " � * 1,�?VT1J+6%/+�SU+2%/+23&'*1J+2%(L/+;:R�,+2%[WXL(1J793 0�WXL�V&+23 �$WXy�+23 � 1 yz�&N 1J+*- �[�?V&+2%z%/+�SU+��
%/+23&'*1J+2%(L/+g¢�^Z�;1J-(L ���£7Z79NJ+�WX3 �[��IF1J+]PR%(4�#&y�+23ML/+g-(1 3OV
VT1J+���" " � * 143%) 6 6 - $'&562�,VT1J+=q&),+2%R#&3OV~#&3ML/+2%$V&+2y�1 yz�&N 1J+*-
5Z1J-(#�WXN 1J-(1J+2%(L=K�#&%/V&+23u�]p�1 3O+zWX#O-�Srq&0&%(N 1J./0O+�I=WX%/-(L/+2N N #&3&4~V&+2%AWX)O-(L(%[WXYZL/+23 \M^Z3ML[W`_�V&+*-]<?793O-(L(%[WX1 3ML/-]WX#O-=PR)&)&1 N��
VT#&3&46CT� � 1J-(L�1 y��;+2L[WXy�7ZV&+2N N WX#TS�\Z+21 L/+]��s '*#~-/+20O+23u�

���/����� ) ! ����	!��� � ' � �7� ��
 0��'� ��� �.���
I$+2%�� S¡��¢£0O+23T��p�NJ-/+���}FWX0&y�+23 ),+21 3&0�WXN L/+2L�VT%/+21�¢	+21 NJ+���1 y{� S¡��¢	+21 N�-(L/+20ML�VT1J+e1�S¡���£+*VT1 3&4�#&3&4O��1 y{¢£0O+23T��¢	+21 NFV&+2%
L(0O+23T���£7ZVT^~#&3OV;1 y p�NJ-/+���¢	+21 N�V&+2%$+2NJ-/+����£7ZVT^8� �8+*V&+2%$V&+2%$VT%/+21�¢	+21 NJ+]Y�WX3&3�+21 3O+23Q�£+*VT1 3&4�#&3&48-(L/+21 N�+23ML(0�WXN L/+23u�
K�1J+=1 y���yz�&N 1J+*-���PR#O-/VT%(#O./Y,�
�����������������%��5�-.���)(#��*,+
( 0 � -.��/�021 (.-��!���#"%$�/���'�� � �:0%&�/!-.�:&�� �?-.��/�021 (.-	��&�5�5 (�� ������5�3����
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self: Person

 isMarried = x

 isUnemployed = y


if


then
 else


income >= 3000


context Person inv:


income < 3000


x = true, y = false


PR)&)&1 NJVT#&3&4eCT� �T©�� S¡��¢£0O+23T��p�NJ-/+���<?793O-(L(%[WX1 3ML

IF1J+*-/+2%�� S¡��¢£0O+23T��p�NJ-/+���<?793O-(L(%[WX1 3MLR-(�,+2'*1��O'*1J+2%(L�©�°�+23&3~+21 3O+=WX%(),+21 L/+2L/+23OV&+@� +2%/-/793�58+2%(0O+21 %[WXL/+2L�1J-(L��Z1J-(L£1 0&%�p�1 3T�
Y879yzy�+23
yz1 3OV&+*-(L/+23O-FB������T�O-/793O-(L�YZNJ+21 3O+2%FWXNJ-RB������T�

!������A�8� ���A��h��P���A���
IF1J+;WX)O-(L(%[WXYZL/+�\M^Z3ML[W`_«+21 3O+*-6� S¡��¢£0O+23T��p�NJ-/+���PR#O-/VT%(#O./YT-61J-(L¦+21 3O+ 5 <%� * 1,��\M1J+~58+2%(K?+21J-(L�WX#TSA+21 3O+ "%$'&49'- ( - $'&��
+21 3O+ (��5) &�� * 143%) 6 6 - $'&Q#&3OV
+21 3O+ )#" 6 )%� * 143%) 6 6 - $'&���K?+23&3�+*-R+21 3O+A4�1 )&L���IF1J+*-/+]VT%/+21 -(1 3OV&��" " � * 143%) 6 6 - $'&562��p�1 3O+
WX#O-�Srq&0&%(N 1J./0O+]I=WX%/-(L/+2N N #&3&46V&+2%RWX)O-(L(%[WXYZL/+23�\M^Z3ML[W`_~V&+*-F<?793O-(L(%[WX1 3ML/-$WX#O-�PR)&)&1 NJVT#&3&4eCT� �g1J-(L�1 y �;+2L[WXy�7ZV&+2N N
WX#TS?\Z+21 L/+]��|g'*#
-/+20O+23u� =R1J+2%�K�#&%/V&+]WXN NJ+2%/VT1 3&48-RVT1J+='*K?+21 L/+]V&+2%�),+21JV&+23
� S¡���£+*VT1 3&4�#&3&48+23
K?+24�48+2NxW9-/-/+23u�
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p�1 3 >u+2L���PR#O-/VT%(#O./Y�V&+��O3&1J+2%(L�+21 3O+eE�WX%(1xWX)&NJ+�7ZV&+2%�+21 3O+~:R�,+2%[WXL(1J793u�?VT1J+�VOWX3�W9./0�1 3 +21 3O+2y <?793O-(L(%[WX1 3ML�58+2%��
K?+23OV&+2LgK?+2%/V&+23 Y�WX3&3u�6p�-A4�1 )&L]+21 3O+23 >u+2L���}FWX0&y�+23 #&3OV�+21 3O+23 ��3T��}FWX0&y�+23u�	1 yª>u+2L���}FWX0&y�+23�K?+2%/V&+23 +21 3
7ZV&+2%=y�+20&%/+2%/+zE�WX%(1xWX)&NJ+23�#&3OV�:R�,+2%[WXL(1J793O+23�V&+��O3&1J+2%(L��/= q&%A+21 3O+ E�WX%(1xWX)&NJ+ 4�1 )&LA+*-=+21 3O+23�}FWX0&y�+23u�k1 3QV&+2y
79),+23QN 1 3&YT-AV&+2%A�$WXy�+ V&+2%A3O+2#�V&+��O3&1J+2%(L/+23�E�WX%(1xWX)&NJ+23�-(L/+20ML=#&3OV�VOWX%(#&3ML/+2%]VT1J+zI$+��O3&1 L(1J793�V&+*-$°�+2%(L/+*-]V&+2%
E�WX%(1xWX)&NJ+23u�>= q&% :R�,+2%[WXL(1J793O+23�K�1 %/V�VOW9-gWX3�WXNJ794
VT#&%/./0&48+�Srq&0&%(L�� =�WXN NJ-Ay�+20&%/+2%/+¦>u+2L���PR#O-/VT%(qO./Y8+6VOWX%(48+*-(L/+2N N L
K?+2%/V&+23
-/79N NJ+23u�T+2%(0��XN L ¨(+*V&+2%�PR#O-/VT%(#O./Y6+21 3O+23�48+*-/793OV&+2%(L/+23~}FWX0&y�+23u���£+21k+21 3O+2y PR#O-/VT%(#O./Y¦1J-(L�V&+2%�}FWX0&y�+23
79�&L(1J793�WXN �OY�WX3&3;WXNJ-/7 K?+24�48+2NxW9-/-/+23
K?+2%/V&+23u�
��3&3O+2%(0�WXN ) V&+*-6��3T��}FWX0&y�+23O-6-(L/+20MLe+21 3«3O79%(y¦WXNJ+2%
<?793O-(L(%[WX1 3ML���V&+2%eVT1J+~'*#&5879%eV&+��O3&1J+2%(L/+23®E�WX%(1xWX)&NJ+23 7ZV&+2%
:R�,+2%[WXL(1J793O+23e),+23M#&L('*L���p�1 3e>u+2L���PR#O-/VT%(#O./Y¦1J-(L�3M#&%?1 3&3O+2%(0�WXN )�V&+*-�<?793O-(L(%[WX1 3ML/-?),+2Y�WX3&3ML��Z1 36V&+2y +2%?V&+��O3&1J+2%(L
K�#&%/V&+��
�����������������%��5�-.���)(#��*,+
/����<(#� ���#" �B+��#������@%��5��?-.��/�021��!��4,1 -.&�/�&�5�'���8!- 3�" � �
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self: Person


context Person inv:


income =


: Company


:Job

salary = x


self: Person
 : Company


:Job

title = ’t’


let


if


then
 else


self: Person

isUnemployeed = true


income < 100


in


x


hasTitle(t: String): Boolean


income > 100, x = true


:Job


x = hasTitle(’manager’)


E


income: Integer


PR)&)&1 NJVT#&3&4eCT� ���T©�>u+2L���<?793O-(L(%[WX1 3ML
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��y¥79),+236VOWX%(48+*-(L/+2N N L/+23e>u+2L���PR#O-/VT%(#O./Y�K?+2%/V&+23e+21 3O+RE�WX%(1xWX)&NJ+#-/&4"%$�� )RV&+2%£!$NxW9-/-/+ 4�) 3 6�$'&��MK?+2NJ./0O+*-£VT1J+$\M#&y �
y�+=V&+2%�p�1 3&Y879yzy�+23;WXN NJ+2% �879)O-�V&+2% � +2%/-/793~1J-(L��Z#&3OVe+21 3O+A:R�,+2%[WXL(1J793 ���76�� - ( " )2�TVT1J+$+21 3O+23;\ML(%(1 3&4 q&),+2%(48+2),+23
),+2Y879yzy]L?#&3OV�+21 3O+23¦),7Z79NJ+*-/./0O+23¦°�+2%(L�'*#&%(qO./YZ4�1 )&L��ZV&+��O3&1J+2%(L�� ���76�� - ( " )�N 1J+�SU+2%(L�L(%(#O+��8K?+23&3eVT1J+6� +2%/-/7936+21 3O+23
�879)�yz1 L=V&+2y q&),+2%(48+2),+23O+23Q¢£1 L/+2N�WX#O-�Srq&0&%(L��$��y ��3T��¢	+21 NmK?+2%/V&+23�VT1J+ I$+��O3&1 L(1J793O+23�58+2%(K?+23OV&+2L��]I=WX%(1 3;K�1 %/V
WX#O-(48+*-[WX4�L���VOW9-/-�+21 3O+ � +2%/-/793u��VT1J+A3&1J./0ML=WX%(),+21 L/+2L���+21 3;p�1 3&Y879yzy�+23;),+*-(1 L('*L��OVOW9-RYZNJ+21 3O+2%FWXNJ-]�����z1J-(L���WX3O-/793T�
-(L/+23
1J-(LFVOW9-Rp�1 3&Y879yzy�+23�q&),+2%g�����z#&3OV
VT1J+*-/+ � +2%/-/793;1J-(LR+21 3���WX3�WX48+2%���p�-RK?+2%/V&+23�VT1J+ :R�,+2%[WXL(1J793O+23 6�� �
#&3OV )+*'- 68(/6A58+2%(K?+23OV&+2L���VT1J+$1 y�PR)O-/./0&3&1 L(L$<?79N NJ+*.2L(1J793O-R),+*-/./0&%(1J+2),+23~K?+2%/V&+23u�
p�1 3�I$+��O3&1 L(1J793T��<?793O-(L(%[WX1 3MLA),+*-(L/+20ML$3M#&%]WX#O-$>u+2L���PR#O-/VT%(qO./Y8+23u�]IF1J+ -/76V&+��O3&1J+2%(L/+23QE�WX%(1xWX)&NJ+23�7ZV&+2%A:R�,+2%[W`�
L(1J793O+23;-(1 3OV~WX#O./0~q&),+2%RV&+23�<?793O-(L(%[WX1 3MLR0&1 3MK?+24¦),+2Y�WX3&3ML�#&3OV�58+2%(K?+23OVT)�WX%��

�����������������%��5�-.�����%��02+
/����<(#� ���#" �B+��#������@%��5��?-.��/�021��!��4,1 -.&�/�&�5�'���8!- 3�" � �
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self: Person


context Person def:


income =


: Company


:Job

salary = x


self: Person
 : Company


:Job

title = ’t’


let


x


hasTitle(t: String): Boolean


E


income: Integer


PR)&)&1 NJVT#&3&46CT� ����©�p�1 3
I$+��O3&1 L(1J793T��PR#O-/VT%(#O./Y

!������A�8� ���A��h��P���A���
IF1J+�WX)O-(L(%[WXYZL/+R\M^Z3ML[W`_z+21 3O+*-�>u+2L���PR#O-/VT%(#O./YT-�1J-(L�+21 3O+ � )8(�� * 1,�8VT1J+�WX#TS,VT1J+�V&+��O3&1J+2%(L/+�E�WX%(1xWX)&NJ+��M+21 3O+�� �'3 -�� �#" )��
� )+" "��'3	�,( - $'&
#&3OVeWX#TS	V&+23e��3T��¢	+21 N �MK?+2NJ./0O+2%�+21 3O+!��" " � * 143%) 6 6 - $'&~1J-(L��M58+2%(K?+21J-(L���IF1J+�� �'3 -�� �#" ) � )+" "��'3	�,( - $'&;0�WXL
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+21 3O+ -/&�- (�� * 143%) 6 6 - $'&��OWX#O./0
VT1J+*-/+$1J-(L�+21 3O+ ��" " � * 143%) 6 6 - $'&���IF1J+=I$+��O3&1 L(1J793~58793�:R�,+2%[WXL(1J793O+23~#&3OV~�;+2L(0O7ZV&+23
-/7�K�1J+¦VT1J+¦I$+��O3&1 L(1J793�y�+20&%/+2%/+2%]E�WX%(1xWX)&NJ+23 1 3&3O+2%(0�WXN ) +21 3O+2% � )8(�� * 1 K�1 %/VQ1 3 V&+2%gWX)O-(L(%[WXYZL/+23�\M^Z3ML[W`_Q3&1J./0ML
#&3ML/+2%/-(L(q&L('*L��zp�1 3O+zI=WX%/-(L/+2N N #&3&4~V&+2%]WX)O-(L(%[WXYZL/+23 \M^Z3ML[W`_�V&+*-g<?793O-(L(%[WX1 3ML/-]WX#O-=PR)&)&1 NJVT#&3&4;CT� ���¦1J-(L=1 y��;+��
L[WXy�7ZV&+2N N�WX#TS�\Z+21 L/+ �8�z'*#�-/+20O+23u�F��3;VT1J+*-/+2y �;+2L[WXy�7ZV&+2N NmK�#&%/V&+ WXN NJ+2%/VT1 3&48-=VT1J+gI$+��O3&1 L(1J793QV&+2%A:R�,+2%[WXL(1J793
0�W9-/¢£1 L(NJ+A3&1J./0MLR),+2%(qO./YT-(1J./0ML(1 4�L���VOWz-(1J+$1 3~V&+2%FWX)O-(L(%[WXYZL/+23�\M^Z3ML[W`_�58793�:F.2Nk3&1J./0MLR#&3ML/+2%/-(L(q&L('*LRK�1 %/Vk�

���/������� � % � � � � � � �����#��� ���&0 �!����� "�� � ��� % �����!��
 �!� � � 	��#�����!�
= q&%RVT1J+A��W9-(1J-(L�^Z�,+23�58793~EF:=<?>�4�1 N LRVT1J+*-/+2N ),+=¢�^Z�&0&1J+2%[WX%/./0&1J+]K�1J+$Srq&%�VT1J+A��W9-(1J-(L�^Z�,+23�1 3�:=<?>��
}R+���¢�^Z�&1 3&467ZV&+2%F<£W9-(L(1 3&4�48+*-/./0&1J+20MLFVT#&%/./0;PR3MK?+23OVT#&3&46+21 3O+2%$:R�,+2%[WXL(1J793 $ " " 	 6�� � 1�)�
 � � 1�)�8
�9�

object: Typ1


object: Typ2


oclAsType(Typ2)

mit


Typ1


Typ2


PR)&)&1 NJVT#&3&4eCT� ��CT©�}R+���¢�^Z�&1 3&4¦7ZV&+2%F<£W9-(L(1 3&4

IF1J+]:R�,+2%[WXL(1J793 $ " " 	 6�� � 1�)AK£WX3OV&+2N LR+21 3;:R)T¨(+2YZL�5879y ¢�^Z� � � 176�1 3�+21 3;:R)T¨(+2YZL�5879y ¢�^Z� � � 1
8;#&y~�TK?79),+21
� � 176
+21 3O+=�R3ML/+2%(YZNxW9-/-/+=58793 � � 1
8�-/+21 3�y]#O-/-��

!������A�8� ���A��h��P���A���
IF1J+]WX)O-(L(%[WXYZL/+g\M^Z3ML[W`_�58793;:F.2NJPF-/¢�^Z�,+�	r¢�^Z�,+�C�
£1J-(L�+21 3O+ � 1�) 3	�,( - $'&"�#�
" " � * 1Qyz1 L�V&+2y�PR%(4�#&y�+23MLF¢�^Z�,+�CT�

©L¨ ¬ 7 *��Y� !À£�� &10������ 2«�-01,� �¢�� � £��-0
���('���� / ���7���	�,�
IF1J+]EF1J-(#�WXN 1J-(1J+2%(#&3&4e+21 3O+2%$��3O-(L[WX3&'g+21 3O+*-=:R)T¨(+2YZL/+*-F+23ML/-(�&%(1J./0MLAV&+2%FEF1J-(#�WXN 1J-(1J+2%(#&3&4658793�:R)T¨(+2YZL/+23
1 y !R79N NxW`�
),79%[WXL(1J793O-/VT1xWX4�%[WXyzy~�

���('��/� ' � ���������
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self:  Person

 age = x


context Person inv:


PR)&)&1 NJVT#&3&46CT� ��BT©�P£L(L(%(1 )&#&L/+A58793;:R)T¨(+2YZL/+23

��3�V&+2%AE�WX%(1xWX)&NJ+23 *�-(L/+20MLgV&+2%A°�+2%(L]V&+*-]PRN L/+2%/-A+21 3O+2%1� +2%/-/793u�	1 y �£+*VT1 3&4�#&3&48-(L/+21 N?Y��93&3O+23�3M#&3 PR#O-/-[WX48+23
q&),+2%RV&+23~°�+2%(L�58793 *~48+2y¦W9./0MLRK?+2%/V&+23u�O'8� �$�OI=W9-�PRN L/+2%R+21 3O+2% � +2%/-/793~1J-(L�1 yzy�+2%�4�% � B8+2%$WXNJ-R�T©

�����������������%��5�-.���)(#��* +
-.��/�021 &�@%�:8�;

context Person inv:


self: Person


age = x


x > 0


PR)&)&1 NJVT#&3&46CT� �2HO©�P£L(L(%(1 )&#&L/+A58793;:R)T¨(+2YZL/+23

!������A�8� ���A��h��P���A���
IF1J+=E�+2%(K?+23OVT#&3&4eV&+2%�°�+2%(L/+=58793
P£L(L(%(1 )&#&L/+23;+21 3O+*-F:R)T¨(+2YZL/+*-R+23ML/-(�&%(1J./0ML$WX)O-(L(%[WXYZLR+21 3O+2% 	 ( ( 3 - ��� (�) �#�
" " � * 1,�
IF1J+*-/+ %/+�SU+2%/+23&'*1J+2%(L]VOW9-=P£L(L(%(1 )&#&LAyz1 L=V&+2y +23ML/-(�&%/+*./0O+23OV&+23 �$WXy�+23u�gIF1J+*-/+*-=P£L(L(%(1 )&#&LA58+2%(K?+21J-(L]WX#TS�-/+21 3O+23
¢�^Z�u�mp�1 3O+ 	 ( ( 3 - ��� (�) �#�
" " � * 16Y�WX3&3z+21 3O+R¬R#O+2N NJ+�	�6�$��23+" ) 
m0�WX),+23u��58793 K?7AWX#O-�-(1J+�WX#TSr48+2%(#TSU+23 K�1 %/Vk�mIF1J+�¬R#O+2N��
NJ+z1J-(L]+21 3O+ ��" " � * 143%) 6 6 - $'&��6��3�PR)&)&1 NJVT#&3&4�CT� �2H~1J-(L]V&+2%]�$WXy�+¦V&+*-=%/+�SU+2%/+23&'*1J+2%(L/+23 P£L(L(%(1 )&#&L/-@� WX48+$�[�!6�$��23+" )
V&+2%�	 ( ( 3 - ��� (�) �#�
" " � * 1~1J-(L�+21 3O+ � �'3 -�� �#" )%� * 1,�TVT1J+RVT1J+�E�WX%(1xWX)&NJ+ 6 )#" <e%/+�SU+2%/+23&'*1J+2%(L���p�1 3O+FWX#O-�Srq&0&%(N 1J./0O+$I=WX%/-(L/+2N��
N #&3&4FV&+2%mWX)O-(L(%[WXYZL/+23z\M^Z3ML[W`_]V&+*-m<?793O-(L(%[WX1 3ML/-�WX#O-	PR)&)&1 NJVT#&3&4=CT� �2H�1J-(L	1 y �;+2L[WXy�7ZV&+2N NTWX#TS�\Z+21 L/+?����'*#g-/+20O+23u�

���('��(' ' � ���������
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IF1J+APR#O-�Srq&0&%(#&3&4¦+21 3O+2%$:R�,+2%[WXL(1J793;WX#TS�+21 3O+2y :R)T¨(+2YZL�K�1 %/V6SU79N 48+23OV&+2%(y¦W B8+23;5Z1J-(#�WXN 1J-(1J+2%(L�©
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object: oclAny


operation(param1, ..., paramN)


PR)&)&1 NJVT#&3&4eCT� ��sT© ��%(1 3&'*1 �&1J+2N NJ+2%FPR#TSr%(#TS�+21 3O+2%$:R�,+2%[WXL(1J793

IF1J+?:R�,+2%[WXL(1J793 $ 1�) 3	�,( - $'& yz1 L	V&+23 �mWX%[WXy�+2L/+2%(3 1 �'3	���!6
���������

1 �'3	������K�1 %/V]WX#TSO+21 3 :R)T¨(+2YZL $ ��� )+"�(k1 %(48+23OV&+21 3O+*-
¢�^Z�O-FWX3&48+2K?+23OV&+2L���I$+2%�}�qO./YZ4MWX),+2K?+2%(L$VT1J+*-/+2%$:R�,+2%[WXL(1J793;-(L/+20ML�1 3
V&+2%RVOW`Srq&%�%/+*-/+2%(5Z1J+2%(L/+23
E�WX%(1xWX)&NJ+ 3%) 6�� " (U�
q&),+2%RVT1J+AVOWX3&3
PR#O-/-[WX48+23�1 y �£+*VT1 3&4�#&3&48-(L/+21 N	48+2y¦W9./0MLFK?+2%/V&+23
Y��93&3O+23u�
I$+2%R}�qO./YZ4MWX),+2K?+2%(LRY�WX3&3
WX#O./0;+21 3O+2%FWX3OV&+2%/+23~E�WX%(1xWX)&NJ+23
'*#&48+2K�1J+*-/+23~K?+2%/V&+23u©

object: oclAny


x = operation(param1, ..., paramN)


PR)&)&1 NJVT#&3&4eCT� ��|T© ��%(1 3&'*1 �&1J+2N NJ+2%FPR#TSr%(#TS�+21 3O+2%$:R�,+2%[WXL(1J793~yz1 L ��#MK?+21J-(#&3&4�WX3~+21 3O+=E�WX%(1xWX)&NJ+

p�1 3
�£+21J-(�&1J+2NkSrq&%�+21 3O+g:R�,+2%[WXL(1J793
K��X%/+�©
�����������������%��5�-.���,+�+ (#� ���#" � ���2+���&������ +��#������@%��5:$��!- �,+ 5��!- 3�/���� &�@%�	� �#;�;�;

self: Person

age = x


context Person::income(d:Date): Integer post:


result = income(d)


result = x  1000
.


PR)&)&1 NJVT#&3&46CT� �`�Z©�PR#TSr%(#TS�+21 3O+2%$:R�,+2%[WXL(1J793~yz1 L ��#MK?+21J-(#&3&4eWX3
+21 3O+=E�WX%(1xWX)&NJ+
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IF1J+*-/+]�$W9./0M),+*VT1 3&4�#&3&4e-[WX4�L$WX#O-��OVOW9-/-RVOW9-Fp�1 3&Y879yzy�+23�+21 3O+2%�� +2%/-/793
4�NJ+21J./0�V&+2y�PRN L/+2%RV&+2%�� +2%/-/793;y]#&N L(1��
�&N 1 '*1J+2%(LRyz1 L]������� 1J-(L��
°�+23&3«VT1J+
:R�,+2%[WXL(1J793 Y8+21 3O+A�mWX%[WXy�+2L/+2%¦),+23?�9L(1 4�L���K?+2%/V&+23«NJ+*+2%/+�!$NxWXyzy�+2%(3 WX3O-(L/+2N NJ+�V&+2%��mWX%[WXy�+2L/+2%(N 1J-(L/+
48+*-/./0&%(1J+2),+23u�
��������������� �!�#"%$�&���')(#��*,+
-.��/�021 - ���%��� �.5 (������ � 8�;

self: Company


context Company inv:


x > 0


x = stockPrice()


PR)&)&1 NJVT#&3&4eCT� ���T©�PR#TSr%(#TSm+21 3O+2%$:R�,+2%[WXL(1J793;790&3O+@�mWX%[WXy�+2L/+2%

IF1J+*-/+2%$<?793O-(L(%[WX1 3MLFV&+��O3&1J+2%(L���VOW9-/-�VT1J+=PRYZL(1J+23&�&%/+21J-/+A+21 3O+2%$<?79yz��WX3M^�4�% � B8+2%FWXNJ-R� -/+21 3~y]qO-/-/+23u�
=$WXLzVT1J+
:R�,+2%[WXL(1J793 +21 3O+23�}�qO./YZ4MWX),+2L�^Z�u�?V&+2% Y8+21 3 �&%(1 yz1 L(1 58+2%¦I=WXL/+23ML�^Z� 1J-(L���'8� �$�m+21 3O+~<?79N NJ+*.2L(1J793u�?VOWX3&3
K�1 %/V�VT1J+*-$VT#&%/./0�+21 3O+23 �mSU+21 N 58793QV&+2%$��3O-(L[WX3&'8�uWX#TS?VT1J+gVT1J+�:R�,+2%[WXL(1J793�WX3&48+2K?+23OV&+2L=K�1 %/Vk�,'*#&%=��3O-(L[WX3&'8�,VT1J+
'*#&%(qO./YZ48+2N 1J+�SU+2%(LFK�1 %/Vk�&5Z1J-(#�WXN 1J-(1J+2%(L��
p�1 3
�£+21J-(�&1J+2Nu0&1J+2%�Srq&%�1J-(L�VT1J+g:R�,+2%[WXL(1J793 -/&4" " �59'-/&�� 
/* �9�OVT1J+=1 3~PR)&)&1 NJVT#&3&46CT� B�� '*#
-/+20O+23�1J-(L��

!������A�8� ���A��h��P���A���
I$+2%mPR#TSr%(#TSO+21 3O+2%�:R�,+2%[WXL(1J793g1J-(L	1 3gV&+2%�WX)O-(L(%[WXYZL/+23�\M^Z3ML[W`_]+21 3O+ � 1�) 3	�,( - $'&"�#�
" " � * 1,��VT1J+?WX#TS�VT1J+?+23ML/-(�&%/+*./0O+23T�
V&+6:R�,+2%[WXL(1J793�#&3OVQV&+23�+23ML/-(�&%/+*./0O+23OV&+23 }�qO./YZ4MWX),+2L�^Z��58+2%(K?+21J-(LA#&3OV�PR%(4�#&y�+23ML/+�0�WXL��zp�1 3O+¦WX#O-�Srq&0&%(N 1J./0O+
I=WX%/-(L/+2N N #&3&4zV&+2%�WX)O-(L(%[WXYZL/+23
\M^Z3ML[W`_6V&+*-�<?793O-(L(%[WX1 3ML/-�WX#O-£PR)&)&1 NJVT#&3&4�CT� �`�=1J-(L�1 y �;+2L[WXy�7ZV&+2N NuWX#TSm\Z+21 L/+=���
'*#
-/+20O+23u�

���('��-, ' � ���������
	 	 !=�,����� 
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� 
 � �
	 ����
 ���7��� �!���10 � ��� 	 * � ��	 ����
 �
IF1J+g�$W*5Z1 4MWXL(1J793Q+23ML(NxWX3&4~+21 3O+2%$PF-/-/79'*1xWXL(1J793;K�1 %/Vk��K�1J+]1 3��F�;>���VT#&%/./0Q+21 3O+23�>k1 3&Y~'*K�1J-/./0O+23�V&+23�!$NxW9-/-/+23T�
1 3O-(L[WX3&'�+23�VOWX48+*-(L/+2N N L�� ��#&%g�$W*5Z1 4MWXL(1J793 Y�WX3&3 V&+2%g}R79N NJ+23&3�WXy�+eV&+*-g+23ML(48+248+23&48+*-/+2L('*L/+23«PF-/-/79'*1xWXL(1J793O-/+23OV&+*-
58+2%(K?+23OV&+2L¦K?+2%/V&+23u� °�+23&3 +21 3OV&+2#&L(1 4Q1J-(L���#&yaK?+2NJ./0O+~�$W*5Z1 4MWXL(1J793«+*-z-(1J./0 0�WX3OV&+2N L���Y�WX3&3 V&+2%z�$WXy�+�V&+2%
�$W*5Z1 4MWXL(1J793 K?+24�48+2NxW9-/-/+23 K?+2%/V&+23 �?VOW9-]1J-(L]48+23�WX# VOWX3&3 V&+2%1=�WXN N �mK?+23&3�+*-A3M#&%z+21 3O+¦�$W*5Z1 4MWXL(1J793 '*K�1J-/./0O+23
V&+23 ¨(+2K?+21 N 1 48+23�:R)T¨(+2YZL/+23e4�1 )&L���I=W9-�p�%(48+2)&3&1J-�VT1J+*-/+*-�PR#O-/VT%(#O./YT-�0�WXL�VT1J+=!AWX%/VT1 3�WXN 1 L!�XL��OVT1J+$1 y !$NxW9-/-/+23OVT1xW`�
4�%[WXyzyvV&+��O3&1J+2%(L�K�#&%/V&+��mp�-�Y��93&3O+23z3M#&3¦PR#O-/-[WX48+23 q&),+2%�VT1J+�p�1 48+23O-/./0�W`SrL/+23¦V&+*-?:R)T¨(+2YZL/+*-��XV&+2%?:R)T¨(+2YZL/+���'*#
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V&+2y �XV&+23O+23�3�W*5Z1 4�1J+2%(L£K�#&%/V&+��T48+2y¦W9./0ML�K?+2%/V&+23u��IF1J+F�$W*5Z1 4MWXL(1J793�+23ML(NxWX3&4zy�+20&%/+2%/+2%�PF-/-/79'*1xWXL(1J793O+23e),+24�1 3&3ML
1 yzy�+2%?),+21 y :R)T¨(+2YZL 6 )#" <2�MK?+23&36+*-?+21 3O+*-�4�1 )&L���PR3O-/793O-(L/+23¦),+24�1 3&3ML£VT1J+R�$W*5Z1 4MWXL(1J793¦),+21�V&+2yv1 y¥!R793ML/+�_TL(L/+21 N
V&+��O3&1J+2%(L/+236:R)T¨(+2YZLm7ZV&+2%��XK?+23&3 6 )#" <zK?+24�48+2NxW9-/-/+23 K�#&%/V&+?),+21ZV&+2yi+21 3&'*1 48+23�:R)T¨(+2YZL 5879yi¢�^Z� V&+*- !R793ML/+�_TL/+*-��
pm_T1J-(L(1J+2%/+23
y�+20&%/+2%/+A��3M5M�[�?� 7�-(L��?7ZV&+2%6��%/+���PR#O-/VT%(qO./Y8+���-/7 K?+2%/V&+23;-(1J+AWXNJ-�+21 3&'�+2N 3O+g<?793ML(%[WX1 3ML/-F5Z1J-(#�WXN 1J-(1J+2%(L��
��������������� �!�#"%$�&���'
(#��*,+
-.��/�021 " &���&�@%��5,1 (.-��!���#"%$�/���'�� � �:0%&�/!-.�
(#��*,+
-.��/�021 �#"%$�/���'���� ��8������!7�"%$���' � �

self: Company


context Company inv:


: Person

isUnemployeed = false


manager


self: Company


context Company inv:


: Person


employee

= 0


PR)&)&1 NJVT#&3&4eCT� ���T©�PF-/-/79'*1xWXL(1J793O-/+23OV&+23~#&3OV~�$W*5Z1 4MWXL(1J793

I$+2%m79),+23gVOWX%(48+*-(L/+2N N L/+�<?793O-(L(%[WX1 3MLm-[WX4�L�WX#O-�©uI$+2% ��WX3�WX48+2%m+21 3O+2%�<?79yz��WX3M^A1J-(L	1 3 +21 3O+2%�<?79yz��WX3M^ WX3&48+*-(L/+2N N L
#&3OV~+21 3O+g<?79yz��WX3M^�0�WXL�yz1 3OV&+*-(L/+23O-R+21 3O+23
PR3&48+*-(L/+2N N L/+23u�
��3�VT1J+*-/+2y <?793O-(L(%[WX1 3ML=K�1 %/V;VT1J+�:R�,+2%[WXL(1J793 &4$,(�� � 1.(�� 
 � 5Z1J-(#�WXN 1J-(1J+2%(L��,VT1J+ WX#TS?+21 3O+�<?79N NJ+*.2L(1J793�WX3&48+2K?+23OV&+2L
K?+2%/V&+23;Y�WX3&3u��PR3~V&+2%$<?79N NJ+*.2L(1J793
K�1 %/V
VOW9-���+21J./0O+23 ���� 1 3
PR3&NJ+20&3M#&3&4eWX3
VT1J+��R),+2%(�&%(qTSr#&3&4¦+21 3O+2%F�;+23&48+
3O79L(1J+2%(L��
PR#TS�<?79N NJ+*.2L(1J793O-�4�1 )&L�+*-£5879%/V&+��O3&1J+2%(L/+g:R�,+2%[WXL(1J793O+23u�&K�1J+$'8���$�&VT1J+A:R�,+2%[WXL(1J793 6 -�� )�
 �9�TVT1J+$K�1J+RSU79N 4�L�5Z1J-(#�WXN 1��
-(1J+2%(L�K�1 %/V�©
�����������������%��5�-.���)(#��*,+
-.��/�021 �#"%$�/���'���5���8!-!(
	%��� � �	�
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context Person inv:


self: Person


n < 3


:Company

employer


#n


PR)&)&1 NJVT#&3&4eCT� C��T©�PF-/-/79'*1xWXL(1J793O-/+23OV&+23~#&3OV~�$W*5Z1 4MWXL(1J793

IF1J+*-/+2%$<?793O-(L(%[WX1 3MLF-(�,+2'*1��O'*1J+2%(L�©�p�1 3O+@� +2%/-/793
0�WXL�K?+23&1 48+2%FWXNJ-FB PR%(),+21 L(48+2),+2%��
IF1J+g:R�,+2%[WXL(1J793 6 -�� )�
 �]K�1 %/V
WX#TS�+21 3O+g<?79N NJ+*.2L(1J793�	¡1 3
VT1J+*-/+2y��£+21J-(�&1J+2N	+21 3�\Z+2L$
£58793
PR%(),+21 L(48+2),+2%(3;WX3&48+2K?+23T�
V&+2L��&1 3
V&+2%�E�WX%(1xWX)&NJ+23 &�-(L/+20MLRVT1J+APR3&'`WX0&NuV&+2%Rp�NJ+2y�+23ML/+���VT1J+$1 3
VT1J+*-/+2%$<?79N NJ+*.2L(1J793
-(1 3OVk�
p�1 3O+zK?+21 L/+2%/+6:R�,+2%[WXL(1J793�1J-(L=VOW9-��R),+2%(�&%(qTSU+23u�u79)�+21 3O+¦<?79N NJ+*.2L(1J793�NJ+*+2%=1J-(L=7ZV&+2%=3&1J./0ML��	yz1 LAV&+2%g:R�,+2%[WXL(1J793- 6%� � 1.(�� 
 �A)&'*KA� &4$,(�� � 1.(�� 
 �9�

�����������������%��5�-.���)(#��*,+
-.��/�021 �#"%$�/���'���5���8%(.-�7�"%$���' � �

self: Person


context Person inv:


: Company

employer


=
0


PR)&)&1 NJVT#&3&4eCT� CT��©�IF1J+]:R�,+2%[WXL(1J793~1J-/p�yz�&L�^

IF1J+*-/+2%$<?793O-(L(%[WX1 3MLF-(�,+2'*1��O'*1J+2%(L��OVOW9-/-�+21 3O+@� +2%/-/793~Y8+21 3O+APR%(),+21 L(48+2),+2%�0�WXL��

!������A�8� ���A��h��P���A���
IF1J+A�$W*5Z1 4MWXL(1J793
+23ML(NxWX3&4¦+21 3O+2%RPF-/-/79'*1xWXL(1J793�'*#
+21 3O+2y PF-/-/79'*1xWXL(1J793O-/+23OV&+=1J-(L�1 3~V&+2%RWX)O-(L(%[WXYZL/+23�\M^Z3ML[W`_�+21 3O+
	 6 6�$ "8-��,( - $'&�� &49��#�
" " � * 1,�,VT1J+gVOW9-FPF-/-/79'*1xWXL(1J793O-/+23OV&+g#&3OV;V&+23�PF-/-/79'*1xWXL(1J793O-[WX3TS WX3&46%/+�SU+2%/+23&'*1J+2%(L��$p�1 3O+zWX#O-��
Srq&0&%(N 1J./0O+eI=WX%/-(L/+2N N #&3&4QV&+2%zWX)O-(L(%[WXYZL/+23 \M^Z3ML[W`_ V&+*-z<?793O-(L(%[WX1 3ML/-�WX#O- PR)&)&1 NJVT#&3&4QCT� C��~1J-(L]1 ya�;+2L[WXy�7ZV&+2N N
WX#TS?\Z+21 L/+]���g'*#
-/+20O+23u�
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context Person inv:


self: Person
 : Person

wife


self: Person

: Person

sex = ’female’


wife

id
id


implies


= 0


PR)&)&1 NJVT#&3&46CT� C�CT©�PF-/-/79'*1xWXL(1J793O-/+23OV&+23~yz1 LR!AWX%/VT1 3�WXN 1 L!�XL$�T� � �
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IF1J+*-/+2%$<?793O-(L(%[WX1 3MLF-[WX4�LRWX#O-�©�I=W9-/-�+21 3O+@� +2%/-/793;+21 3O+@=&%[WX#~0�WXL��&1 yz�&N 1 '*1J+2%(L��OVOW9-/-�VT1J+*-/+@=&%[WX#~K?+21 )&N 1J./0;1J-(L��
PR#O-�V&+2%?¢ WXL/-[W9./0O+��TVOW9-/-�VT1J+R!AWX%/VT1 3�WXN 1 L!�XL£V&+2%?PF-/-/79'*1xWXL(1J793�� - < )F�=7ZV&+2%F��1J-(L��8N �9-/-(L�-(1J./06-/./0&N 1J+ B8+23u�TVOW9-/-�� - < )
3M#&%F+21 3~p�NJ+2y�+23ML$+23ML(0��XN L��OK£W9-�VOWX3&3;WX#O./0;-/7 5Z1J-(#�WXN 1J-(1J+2%(L�K?+2%/V&+23
Y�WX3&3u�

� ���#�����P�¦�K����� ���������¡n����P�A���P���Ö�A���
IF1J+zE�+2%(YZ3Mq&�TSr#&3&4~y�+20&%/+2%/+2%g¢	+21 NxWX#O-/-[WX48+23�VT#&%/./0 �'&49;K�1 %/V�3&1J./0MLg+�_TL(%[W65Z1J-(#�WXN 1J-(1J+2%(L��u3O+2),+23O+21 3�WX3OV&+2%g7ZV&+2%
#&3ML/+2%/+21 3�WX3OV&+2%$-(L/+20O+23OV&+]¢	+21 NxWX#O-/-[WX48+23~K?+2%/V&+23�WX#&L/79y¦WXL(1J-/./0�VT#&%/./0 �'&49e58+2%(YZ3Mq&�TSrL��
�����������������%��5�-.���)(#��*,+
-.��/�021
� ( 0%� ��8������!7�"%$���' � �C( "%$�/%(��!-:-.��/�021
� ( 0%� 1 &�@%�:8 ���	�
&�� �?-.��/�021�A�3�- 4�&�� � ��8������!7�"%$���' � �C( "%$�/%(��!-:-.��/�021�A�3�- 4�&�� �21 &�@%��8 ���	�
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context Person inv:


self: Person
 : Person

wife


self: Person

: Person

age = x


wife

id
id


implies


x > 18


self: Person
 : Person

husband


self: Person

: Person

age = y


husband

id
id


implies


y > 18


= 0


= 0


PR)&)&1 NJVT#&3&46CT� C�BT©�!R79y])&1 3�WXL(1J793�58793~p�1 48+23O-/./0�W`SrL/+23�VT#&%/./0;WX3OV

IF#&%/./0;VT1J+*-/+23�<?793O-(L(%[WX1 3MLRK�1 %/V~WX#O-(48+*-[WX4�L�©�E�+2%(0O+21 %[WXL/+2L/+1� +2%/-/793O+23;-(1 3OVeyz1 3OV&+*-(L/+23O-]���T�
p�1 3O+AE�+2%(YZ3Mq&�TSr#&3&4eVT#&%/./0 $'3gK�1 %/V
VT#&%/./0;+21 3O+23;+21 48+23O+23Q:R%���}FWX0&y�+23;VOWX%(48+*-(L/+2N N L���VT1J+APR#O-/-[WX48+23~N 1 3&YT-�#&3OV
%/+*./0ML/-R5879y $'3 	r7ZV&+2%�q&),+2%(0�WXN )~#&3OV�#&3ML/+2%(0�WXN );V&+*-#$'3�
�K?+2%/V&+23
yz1 L/+21 3�WX3OV&+2%R58+2%/7ZV&+2%(L��
�����������������%��5�-.���)(#��*,+
-.��/�021 (.-	��&�5�5 (�� ������5�3�� ( "%$�/%(��!-

� � -.��/�021
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context Person inv:


self: Person


isMarried = true


implies


self: Person


age = x


x >= 18


wife


self: Person


age = x


husband


or


PR)&)&1 NJVT#&3&4eCT� CXHO©�!R79y])&1 3�WXL(1J793;58793
p�1 48+23O-/./0�W`SrL/+23;VT#&%/./0;79%

I$+2%]79)&1 48+6<?793O-(L(%[WX1 3MLg-(�,+2'*1��O'*1J+2%(L�©=°�+23&3 +21 3O+ � +2%/-/793�58+2%(0O+21 %[WXL/+2L]1J-(L��	VOWX3&3�1J-(LAV&+2%]p�0O+2��WX%(L(3O+2%]yz1 3OV&+��
-(L/+23O-A���T�

!������A�8� ���A��h��P���A���
I=W9-�!R79y])&1 3&1J+2%/+23
58793~p�1 48+23O-/./0�W`SrL/+23~yz1 L�=R1 N�SU+F58793>� WX3OV �$7ZV&+2%���79% �F1J-(L�WX)O-(L(%[WXYZL�+21 3O+ � 1�) 3	�,( - $'&"�#�
" " � * 1,�
IF1J+=58793~1 0&%�%/+�SU+2%/+23&'*1J+2%(L/+ :R�,+2%[WXL(1J793
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context Person inv:


 
j:Job

 startDate=y


: Company


x < y


 
self:Person

 birthDate=x
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context Job inv:


:Person


x >= 1


:Company

employer


self: Job


numberOfEmployees = x
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:Person


:Bank


accountnumber = 764423


context Bank inv:
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ModelElement


*


*
source


target


Note

value: Uninterprete d


Dependency


****
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self: Dependency


:ModelElement


:ModelElement


oclAsType(ModelElement)


source


context Dependency inv:
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oclIsTypeOf()
 oclInState()


oclIsKindOf()
 oclAsType()
oclIsNew()
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self: Person


x = IsTypeOf(Person)


context Person inv:


x = true


self: Person


x = IsTypeOf(Company)


context Person inv:


x = false
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A


:Person
:Person


context Person inv:


p1:Person
 p2:Person


isIn

isIn


implies


p1:Person

name = x


p2:Person

name = y


id
 id


p1

p2


=


x
=
y
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3O+23~1J-(L�1 3
V&+2%�EF:=<?>�\ML[WX3OVOWX%/VZ���?1 )&N 1J79L(0O+2Y~'*#e�O3OV&+23�	r!AWX�&1 L/+2N BzWX#TS?\Z+21 L/+]s�C�
��
I$+2%z<?79N NJ+*.2L(1J793T��¢�^Z�,+61J-(L]+21 3 WX)O-(L(%[WXYZL/+2%g¢�^Z�u� 58793 V&+2yªVT%/+21�Y8793&YZ%/+2L/+¦¢�^Z�,+23 +2%(),+23u© )�)8(U� � � �Q#&3OV )�)��

� ��) &4" )2�?IF1J+*-/+A¢�^Z�,+23�K?+2%/V&+23~SU79N 48+23OV&+2%(y¦W B8+23
5Z1J-(#�WXN 1J-(1J+2%(L�©
\Z+2L�©

��WX4O©

\Z+� M#O+23O.*+�©

p�1 3TS W9./0O+]�$W*5Z1 4MWXL(1J793O+23
%/+*-(#&N L(1J+2%/+23
1 3~+21 3O+2y )�)8(U�
��������������� �!�#"%$�&���')(#��*,+
-.��/�021 �#"%$�/���'����

self: Company
 :Person


context Company inv:


employee


PR)&)&1 NJVT#&3&46CT� B�BT©�+21 3TS W9./0O+]�$W*5Z1 4MWXL(1J793O+23

Y879y])&1 3&1J+2%(L/+g�$W*5Z1 4MWXL(1J793O+23;+2%(48+2),+23
+21 3O+23 � � ���
��������������� �!�#"%$�&���')(#��*,+
-.��/�021 �#"%$�/���'���� ��8%����/�/��%�#� � 4 (#5���A
��&������
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self:Company

:Person

birthDate = x
 collect


employee
 x


context Company inv:


PR)&)&1 NJVT#&3&46CT� BXHO©�Y879y])&1 3&1J+2%(L/+g�$W*5Z1 4MWXL(1J793O+23

#&3OV~�$W*5Z1 4MWXL(1J793O+23
yz1 L 6�$'38(�)+9	� �e+2%(48+2),+23
+21 3O+ )�) � ��) &4" )2�
��������������� �!�#"%$�&���')(#��*,+
-.��/�021 �#"%$�/���'���� ��8!-.��5���� � ��' � &�@%��� ��8�&!-
+����.3���� ����� �

: Person

age = x


x


sortedBy

self: Company


employee


context Company inv:


PR)&)&1 NJVT#&3&46CT� B�sT©��$W*5Z1 4MWXL(1J793O+23
yz1 L 6�$'38(�)+9	� �
:R�,+2%[WXL(1J793O+23 WX#TS]<?79N NJ+*.2L(1J793O-�Y��93&3O+23 3O+2#O+;<?79N NJ+*.2L(1J793O-6WXNJ-�}R+*-(#&N L[WXLz0�WX),+23u� ��K�1J+�'8� �$��VT1J+eE�+2%/+21 3&1 4�#&3&4
'*K?+21J+2%=<?79N NJ+*.2L(1J793O-�©
������/�/��%�#� (���� � ��8�3�� (���� � ����/�/��%�#� (���� ���
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collection3


collection 1:collection
 collection 2:collection


U


PR)&)&1 NJVT#&3&4eCT� B�|T©?:R�,+2%[WXL(1J793O+23�WX#TS�<?79N NJ+*.2L(1J793O-

IF1J+
%/+*-(#&N L(1J+2%/+23OV&+Q<?79N NJ+*.2L(1J793 Y�WX3&3®+21 3O+23®�$WXy�+23®),+2Y879yzy�+23u��V&+2%679),+23«N 1 3&YT-¦1 y E�+2%/+21 3&1 4�#&3&48-(%[WX0&y�+23
-(L/+20ML���VOW9-�y¦WXL(0O+2y¦WXL(1J-/./0O+AE�+2%/+21 3&1 4�#&3&48-('�+21J./0O+23Q-(L/+20ML�%/+*./0ML/-$WXy E�+2%/+21 3&1 4�#&3&48-(%[WX0&y�+23u�

!������A�8� ���A��h��P���A���
IF1J+AWX)O-(L(%[WXYZL/+A\M^Z3ML[W`_�+21 3O+2%��$W*5Z1 4MWXL(1J793�'*#~+21 3O+2%F<?79N NJ+*.2L(1J793�#&3ML/+2%/-/./0O+21JV&+2LF-(1J./0�3&1J./0ML�58793�V&+2%��$W*5Z1 4MWXL(1J793
'*#~WX3OV&+2%/+23~!$NxW9-/-/+23u�T1J-(L�WXNJ-/7 +21 3O+ � �'0 - � �,( - $'&"�#�
" " � * 1;yz1 L£'*K?+21u�$W*5Z1 4MWXL(1J793O-/+23OV&+23+	 &
�'0 - � �,( - $'&�).$��23+" )g#&3OV
¨(+A3�W9./0OV&+2y~��#&y�K£W9-�Srq&%R+21 3O+]!$NxW9-/-/+]+*-R-(1J./0
0�WX3OV&+2N L���+21 3 3%)/< ) 3 3%)+9 	 6 6�$ "8-��,( - $'&�� &49�7ZV&+2%R+21 3O+ 3%)/< ) 3 3%)+9 	 6��6�$ "8-��,( - $'&"��"��76 6 
��

���('������ � � ���,� *�
�� �!� � 
 0�� ! � 	 � 0 �!� � ���!� � / � � ��	 ����
 � ��� �!� � � 	��
	�� �������!�+0 �!�
PR#TSmV&+23�°�+2%(L�+21 3O+*-�P£L(L(%(1 )&#&L/+*-�+21 3O+*-F:R)T¨(+2YZL/+*-£5879%�V&+2%�PR#O-�Srq&0&%(3&4z+21 3O+2%F:R�,+2%[WXL(1J793�K�1 %/Veyz1 L�V&+2y P£L(L(%(1��
)&#&L(3�WXy�+23
48+�SU79N 4�L�5879y � 7�-(L��&_���143%)A%/+�SU+2%(1J+2%(L��
I=W9-/-�-(1J./0�VOW9-£PRN L/+2%�+21 3O+2%6� +2%/-/793
WX3e1 0&%/+2y �$+2)&#&%(L/-(L[WX4z#&y��F+2%(0?�90ML��&K�1 %/V�WXNJ-R<?793O-(L(%[WX1 3ML�-/7 VOWX%(48+*-(L/+2N N L�©
�����������������%��5�-.���,+�+�4 (#5���A �%&�'���&�$�$�����-#� � $��!- �,+ &�@%� � &�@%����$�5������

context Person::birthdayHappens() post:


:Person

age = x


x = age@pre+1


PR)&)&1 NJVT#&3&46CT� B8�Z©�P£L(L(%(1 )&#&L�K?+2%(L/+]5879%RV&+2%RPR#O-�Srq&0M#&3&4¦+21 3O+2%$:R�,+2%[WXL(1J793

�£+21�V&+2%]�$W*5Z1 4MWXL(1J793 +23ML(NxWX3&4�+21 3O+2%]PF-/-/79'*1xWXL(1J793�'*#�V&+2%]�;+23&48+�V&+2% :R)T¨(+2YZL/+z5879%]V&+2%z:R�,+2%[WXL(1J793�K�1 %/V�V&+2%
}R79N NJ+23&3�WXy�+A48+�SU79N 4�L�5879y � 7�-(L��&_���143%)A58+2%(K?+23OV&+2L��
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$��!- �,+ �#"%$�/���'����!- � �#"%$�/���'�������$�5�� ��8%(#� ��/�3 ��(#�!@ � $ �
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self: Company


hireEmployee(p: Person)


context Company::hireEmployee(p: Person) post:


: Person


employee


: Person


employee@pre


=


x = stockprice()


x = stockprice@pre + 10


including(p: Person)


: Person


PR)&)&1 NJVT#&3&46CT� B��T©��$W*5Z1 4MWXL(1J793
'*#;:R)T¨(+2YZL/+23~5879%�V&+2%RPR#O-�Srq&0&%(#&3&4¦+21 3O+2%$:R�,+2%[WXL(1J793

��3 VT1J+*-/+2y �£+21J-(�&1J+2N�K�1 %/V�VT1J+~WX#TSA<?79N NJ+*.2L(1J793O-�5879%/V&+��O3&1J+2%(L/+�:R�,+2%[WXL(1J793 -/&4" " �59'-/&���VOWX%(48+*-(L/+2N N L�� -/&4" " �59'-/&��
58+2%/+21 3&1 4�LFVT1J+=�;+23&48+AV&+2%�PR%(),+21 L(3O+20&y�+2%F+21 3O+2%$<?79yz��WX3M^e5879%RV&+2%�p�1 3O-(L/+2N N #&3&46+21 3O+*-�3O+2#O+23
PR%(),+21 L(3O+20&y�+2%/-
yz1 LRV&+2y 3O+2#O+23
PR%(),+21 L(3O+20&y�+2%���IF1J+*-�K�1 %/V~VT#&%/./0
VT1J+g:R�,+2%[WXL(1J793 -/&4" " �59'-/&����OVT1J+=V&+23
�$WXy�+23
V&+*-F:R)T¨(+2YZL/+*-
q&),+2%(48+2),+23~),+2Y879yzy]LR#&3OV~+21 3�3O+2#O+*-$\Z+2LFWXNJ-�p�%(48+2)&3&1J-�0�WXL��&5Z1J-(#�WXN 1J-(1J+2%(L��
I$+2%=<?793O-(L(%[WX1 3ML=-(�,+2'*1��O'*1J+2%(L���VOW9-/-�3�W9./0�V&+2y�p�1 3O-(L/+2N NJ+23�+21 3O+*-R3O+2#O+23�PR%(),+21 L(3O+20&y�+2%/-FVT1J+*-/+2%F1 3
V&+2%$�;+23&48+
V&+2%FPR%(),+21 L(3O+20&y�+2%F+21 3O+2%=<?79yz��WX3M^~+23ML(0�WXN L/+23;1J-(L�#&3OV~-(1J./0;VT1J+APRYZL(1J+23&�&%/+21J-/+AV&+2%=<?79yz��WX3M^�#&y ����+2%(0?�90ML
0�WX),+23u�

!������A�8� ���A��h��P���A���
I$+2%F°�+2%(L$+21 3O+*-$P£L(L(%(1 )&#&L/+*-F5879%$V&+2%$PR#O-�Srq&0&%(#&3&4e+21 3O+2%A:R�,+2%[WXL(1J793;1J-(L$WX)O-(L(%[WXYZL$+21 3O+ 	 ( 3 - ��� (�) �#�
" " � * 1,�,VT1J+
�$W*5Z1 4MWXL(1J793 '*# :R)T¨(+2YZL/+23 5879% V&+2% PR#O-�Srq&0&%(#&3&4�+21 3O+2%¦:R�,+2%[WXL(1J793 1J-(L +21 3O+ � �'0 - � �,( - $'&"�#�
" " � * 1,�;p�1 3O+�WX#O-��
Srq&0&%(N 1J./0O+eI=WX%/-(L/+2N N #&3&4QV&+2%zWX)O-(L(%[WXYZL/+23 \M^Z3ML[W`_ V&+*-z<?793O-(L(%[WX1 3ML/-�WX#O- PR)&)&1 NJVT#&3&4QCT� B8��1J-(L]1 ya�;+2L[WXy�7ZV&+2N N
WX#TS?\Z+21 L/+]�8�]'*#
-/+20O+23u�
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��3�VT1J+*-/+2y¯!AWX�&1 L/+2N&K�1 %/V 3M#&%�+21 3O+�PR#O-(K£WX0&NOV&+2%?:R�,+2%[WXL(1J793O+236WX#TSu<?79N NJ+*.2L(1J793O-?WX#TSr48+�Srq&0&%(L��m��3zV&+2%��?1 )&N 1J79L(0O+2Y	r!AWX�u� B¦WX);\Z+21 L/+]s�C�
£-(1 3OV~WXN NJ+g:R�,+2%[WXL(1J793O+23;VOWX%(48+*-(L/+2N N L��
. � � ��� � � �!� � / � � ��	 ����
 �
IF1J+g\Z+2NJ+*.2L���:R�,+2%[WXL(1J793;N 1J+�SU+2%(LR+21 3O+A�R3ML/+2%(y�+23&48+g+21 3O+2%$<?79N NJ+*.2L(1J793u��V&+2%/+23
p�NJ+2y�+23ML/+]),+*-(L(1 yzy]L/+Ap�1 48+23O-/./0�W`S¡�
L/+23®0�WX),+23u� PRy�\Z+2NJ+*.2L���}FWX0&y�+23 -(L/+20O+23 V&+2%e��L/+2%[WXL/79%6#&3OV«VOW9-~\Z./0&N qO-/-/+2N K?79%(L 6 )#" )+"�(U��1 y }FWX0&y�+23®+21 3O+
EF1J-(#�WXN 1J-(1J+2%(#&3&4�V&+2%R\Z+2NJ+2YZL(1J793O-/+21 48+23O-/./0�W`SrL/+23u��IF1J+*-/+2%£),+21 3&0�WXN L/+2L�+21 3O+23e),7Z79NJ+*-/./0O+23�°�+2%(L��m°�+2%/V&+23�y�+20&%/+2%/+
:R�,+2%[WXL(1J793O+23 WX#O-(48+�Srq&0&%(L��kK?+2%/V&+23�VT1J+zVT#&%/./0&'*#TSrq&0&%/+23OV&+23�:R�,+2%[WXL(1J793O+23�#&3ML/+2%A1 0&%/+23e¨(+2K?+21 N 1 48+23���L/+2%[WXL/79%/+23	¡K?+23&3;-(1J+$K?+2NJ./0O+A0�WX),+23 
£V&+2%R}R+21 0O+23TSU79N 48+=3�W9./0~58793
79),+23~3�W9./0~#&3ML/+23�WXy }FWX0&y�+23~3O79L(1J+2%(L��
��������������� �!�#"%$�&���')(#��*,+
-.��/�021 �#"%$�/���'���� ��8!-.��/��%�#� � $ � $,1 &�@%�:8:9.; � ��8������!7�"%$���' � �

context Company inv:


self:Company
 :Person


self:Company

p:Person

age = x


id
 isIn


x > 50


employee


employee


 = 0


p


select


PR)&)&1 NJVT#&3&4eCT� B��T©�p�1 3O+g\Z+2NJ+*.2L���:R�,+2%[WXL(1J793

IF1J+*-/+2%$<?793O-(L(%[WX1 3MLF-(�,+2'*1��O'*1J+2%(L��OVOW9-/-�yz1 3OV&+*-(L/+23O-R+21 3
PR3&48+*-(L/+2N N L/+2%�1 3~+21 3O+2% = 1 %(y¦W��XN L/+2%FWXNJ-Rs�� 1J-(L��
I$+2%���L/+2%[WXL/79%�1J-(L�5879yv¢�^Z��� +2%/-/793u��IF1J+R\Z+2NJ+2YZL(1J793O-/+21 48+23O-/./0�W`SrL?1J-(L�0&1J+2%��MVOW9-/-�VOW9-�PRN L/+2%�+21 3O+2% � +2%/-/793¦4�% ��-/-/+2%
WXNJ-Fs��g1J-(L��
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IF1J+$}R+ ¨(+*.2L���:R�,+2%[WXL(1J793�N 1J+�SU+2%(L�+21 3O+$�R3ML/+2%(y�+23&48+A+21 3O+2%R<?79N NJ+*.2L(1J793u�OV&+2%/+23~p�NJ+2y�+23ML/+=),+*-(L(1 yzy]L/+$p�1 48+23O-/./0�W`S¡�
L/+23�3&1J./0ML]+2%�Srq&N NJ+23u� PRy }R+ ¨(+*.2L���}FWX0&y�+23�-(L/+20O+23�V&+2%]��L/+2%[WXL/79%=#&3OVQVOW9-g\Z./0&N qO-/-/+2N K?79%(L 3%)�� )+"�(U�	1 y }FWX0&y�+23
VT1J+A}R+ ¨(+*.2L/+21 48+23O-/./0�W`SrLFV&+2%�}R+ ¨(+*.2L���:R�,+2%[WXL(1J793u��IF1J+*-/+2%�}FWX0&y�+23~),+21 3&0�WXN L/+2LR+21 3O+23~),7Z79NJ+*-/./0O+23~°�+2%(L��
��������������� �!�#"%$�&���')(#��*,+
-.��/�021 �#"%$�/���'���� ��8�5�� �!�%�#� � ( ��&�5�5 (�� � � ��8%(.-�7�"%$���' � �

context Company inv:


self:Company
 :Person


self:Company

:Person

isMarried = x


id
 isIn


x = true


employee


employee


 = 0


reject


PR)&)&1 NJVT#&3&46CT� HM�T©�p�1 3O+A}R+ ¨(+*.2L���:R�,+2%[WXL(1J793

IF1J+*-/+�}R+ ¨(+*.2L���:R�,+2%[WXL(1J793gN 1J+�SU+2%(L�WXN NJ+ � +2%/-/793O+23u�8VT1J+�3&1J./0MLm58+2%(0O+21 %[WXL/+2Lm-(1 3OVk� I$+2%�<?793O-(L(%[WX1 3ML�-(�,+2'*1��O'*1J+2%(L��9VOW9-/-
VT1J+�<?79N NJ+*.2L(1J793g58793 PR3&48+*-(L/+2N N L/+23u�9VT1J+�3&1J./0ML 58+2%(0O+21 %[WXL/+2L�-(1 3OVk�XNJ+*+2%	1J-(L�� I$+2% ��L/+2%[WXL/79%	1J-(L	5879y�¢�^Z�1� +2%/-/793u��VOW9-
P£L(L(%(1 )&#&L#- 6 � �'3 3 - )+9eK�1 %/V�q&),+2%(�&%(qTSrL���°�+23&3
V&+2%���L/+2%[WXL/79%R7 �k+23O-(1J./0ML(N 1J./0;1J-(L��&Y�WX3&3~+2%�K?+24�48+2NxW9-/-/+23
K?+2%/V&+23u�
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IF1J+
\Z+2NJ+*.2L��]#&3OV�}R+ ¨(+*.2L���:R�,+2%[WXL(1J793O+23 N 1J+�SU+2%(3«+21 3O+��R3ML/+2%(y�+23&48+
V&+2%6<?79N NJ+*.2L(1J793u�£WX#TS=VT1J+�-(1J+~WX3&48+2K?+23OV&+2L
K?+2%/V&+23u�
IF1J+�<?79N NJ+*.2L���:R�,+2%[WXL(1J793 N 1J+�SU+2%(L +21 3O+¦3O+2#O+~<?79N NJ+*.2L(1J793 58793�+21 3O+2y WX3OV&+2%/+23�¢�^Z�u�;��y <?79N NJ+*.2L���}FWX0&y�+23 V&+2%
<?79N NJ+*.2L���:R�,+2%[WXL(1J793 K�1 %/V�+21 3O+zE�WX%(1xWX)&NJ+6V&+��O3&1J+2%(L��mVT1J+�V&+23 ¢�^Z� V&+2%A3O+2#O+23�<?79N NJ+*.2L(1J793 0�WXL]#&3OVQq&),+2%]V&+2y"%$
" " )+"�(�3O79L(1J+2%(LRK�1 %/Vk�
PR#O-�V&+2%R�;+23&48+]WXN NJ+2%RPR%(),+21 L(3O+20&y�+2%R+21 3O+2% = 1 %(y¦W K�1 %/V~VOW9-F\Z+2L�1 0&%/+2%��$+2)&#&%(L/-(L[WX48+=48+2)&1 NJV&+2L�©
��������������� �!�#"%$�&���')(#��*,+
-.��/�021 �#"%$�/���'���� ��8%����/�/��%�#� � 4 (#5���A �%&������ ��8�&!-
+���� � �

:Date


self:Company

:Person

birthDate = x
 collect


employee
 x


context Company inv:


:Date


asSet()


PR)&)&1 NJVT#&3&46CT� HO��©�p�1 3O+g<?79N NJ+*.2L���:R�,+2%[WXL(1J793

IF1J+]PR3MK?+23OVT#&3&4eV&+2%=:R�,+2%[WXL(1J793 �76 )�)8( 
 � WX#TS�+21 3O+23;��WX4¦N 1J+�SU+2%(LR+21 3Q\Z+2L���WX#O-RV&+2y�VT1J+]V&79�&�,+2N L/+23;p�NJ+2y�+23ML/+
V&+*-R��WX48-�+23ML�SU+2%(3MLRK�#&%/V&+23u�
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:Person
:Person


context Company inv:


e1:Person
 e2:Person


isIn


implies


e1:Person

firstname = x


e2:Person

firstname = y


id
 id


A


e1

e2


self: Company

employee


=


isIn


x
=
y
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:Person
:Person


context Company inv:


isIn


p:Person

firstname = x
 p


self: Company

employee


E

x =’Jack’
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p


:Person
:Person


context Company inv:


isIn


p:Person

age = x


self: Company

employee


x > 50


acc


acc:Person


isNew()


iterate


 = 0
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self:Person


context Person inv:


: Company


 > 50


x
:Job

salary=x
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context Subject::hasChanged() post :


: Observer


let


in


message: OclMessage


isSent()


update(12, 14)


message: OclMessage


:Subject
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context Subject::hasChanged() post :


o: Observer


let


A


in


message: Set[OclMessage]


isSent()


update()


messages: Set[OclMessage]


o


:Subject


m: OclMessage


isIn
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context Person::giveSalary(amount: Integer)  post :


: Company


let


in


message: OclMessage


hasReturned()


getMoney(amount)


message: OclMessage


x = result()


x = true


:Person
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: Person


context Person def:


: Company


let


c


stats:{company, numEmployees, wellpaidEmployees, totalSalary}


managedCompanies


collect


company: Company = c


numEmployees: Integer = n


: Person
 c: Company

employee


#n


wellpaidEmployees: Set[Person] = p


p1: Person
 c: Company


: Job

salary = x


x > 10000


p1


p: Set[Person]


isIn


: Person
 c: Company


: Job

salary = x


totalSalary: Integer =


x


c: Company


isIn


c: Company

Id


employee


employee


select
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sortedBy


totalSalary


context Person inv:


x = true


stats


totalSalary


totalSalary


wellpaidEmployees


numEmployees


stats


last()


company


x = includes(self)
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VT1J+�E�+2%(#&3OVT#&3&4 WXN NJ+2%�<?793O-(L(%[WX1 3ML/-�1 3&3O+2%(0�WXN )eV&+2%�!R79yz�,7�-(1 L(1J793u��IF1J+�58+2%(K?+23OV&+2L/+23
<?793O-(L(%[WX1 3ML/-�y]qO-/-/+23�5879%��
0O+2%Ryz1 LR+21 3O+2y��$WXy�+23
V&+��O3&1J+2%(LRK?79%/V&+23;-/+21 3u��VOW yz1 L =R1 N�SU+=VT1J+*-/+*-$<?793O-(L(%[WX1 3ML(3�WXy�+23O-=WX#TS�-(1J+=%/+�SU+2%/+23&'*1J+2%(L
K�1 %/Vk��IF1J+=+21 3&'�+2N 3O+23Q<?793O-(L(%[WX1 3ML/-R-(L/+20O+23~1 3
+21 3O+2y�}FWX0&y�+23~1 3&3O+2%(0�WXN )
V&+*-�!R79yz�,7�-(1 L(1J793O-(%[WX0&y�+23O-��
� �Z./0ML/+�y¦WX3�-(�,+2'*1��O'*1J+2%/+23u�ZVOW9-/-�WXN NJ+�PR%(),+21 L(3O+20&y�+2%?+21 3O+2% = 1 %(y¦W$58+2%/-/./0&1J+*V&+23O+�E�79%(3�WXy�+23¦0�WX),+23�#&3OVz+21 3O+2%
58793�1 0&3O+23�V&+23�E�79%(3�WXy�+23 �MW9./Y�0�WXL��	Y�WX3&3�VOW9-]VT#&%/./0 VT1J+�!R79yz�,7�-(1 L(1J793 V&+2%=SU79N 48+23OV&+23�'*K?+21�<?793O-(L(%[WX1 3ML/-
WX#O-(48+*VT%(qO./YZLRK?+2%/V&+23u©
��������������� �!�#"%$�&���')(#��*���( 0�0%��5���������(#5�- ����&#" �!-�+
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:Person
:Person


context Company inv differentFirstnames:


e1:Person
 e2:Person


isIn


implies


e1:Person

firstname = x


e2:Person

firstname = y


id
 id


A


e1

e2


self: Company

employee


=


isIn


x
=
y
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:Person
:Person


context Company inv oneJack:


isIn


p:Person

firstname = x
 p


self: Company

employee


E


x =’Jack’
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differentFirstnames


context Company inv:


oneJack
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� 79)T¨(+*.2L � 	r79)T¨(+*.2L[CT©?:F.2NJPR3M^?
�©��£7Z79NJ+�WX3

=

object: OclAny
 object2: OclAny


I=W9- �R),+2%(�&%(qTSU+23 V&+2% �FNJ+21J./0&0O+21 L¦'*K?+21J+2%e:R)T¨(+2YZL/+e5879y ¢�^Z�®:F.2NJPR3M^ K�1 %/V�VT#&%/./0«+21 3O+23«>k1 3&Y yz1 L�+21 3O+2y
�FNJ+21J./0&0O+21 L/-('�+21J./0O+23 '*K�1J-/./0O+23 V&+23 :R)T¨(+2YZL/+23�5Z1J-(#�WXN 1J-(1J+2%(L��
I=W;:F.2NJPR3M^�+21 3 WX)O-(L(%[WXYZL/+2% ¢�^Z� 1J-(L��	y]#O-/- VT1J+
EF1J-(#�WXN 1J-(1J+2%(#&3&46V&+*-�+23ML/-(�&%/+*./0O+23OV&+23�¢�^Z�O-RWX3
VT1J+*-/+2%$\ML/+2N NJ+A-(L/+20O+23u�
� 79)T¨(+*.2L	� $'	r79)T¨(+*.2L[CT©?:F.2NJPR3M^?
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object: OclAny
 object2: OclAny

=


I=W9- �R),+2%(�&%(qTSU+23QV&+2%$�R3&4�NJ+21J./0&0O+21 LA'*K?+21J+2%]:R)T¨(+2YZL/+g5879y ¢�^Z��:F.2NJPR3M^
K�1 %/V�VT#&%/./0Q+21 3O+23Q>k1 3&Y
yz1 L$+21 3O+2y
�� � ��+21J./0O+23
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object: OclAny


x = oclIsNew()
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� 79)T¨(+*.2L�� 7Z.2NJ� -/�R3OV&+��O3O+*V 	 
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object: OclAny


x = oclIsUndefined()
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message: OclMessage


x = IsSent()
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message: OclMessage


x = hasReturned()
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message: OclMessage


x = result()
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message: OclMessage


x = isSignalSent()
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message: OclMessage


x = isOperationCall()
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 �RN 1J+�SU+2%(L�L(%(#O+��8K?+23&3eVT1J+F:F.2NJ�;+*-/-[WX48+�+21 3O+23¦48+*-/+23OV&+2L/+236�F�;>�:R�,+2%[WXL(1J793O-[WX#TSr%(#TSu%/+2�&%!�9-/+23T�
L(1J+2%(L���IF1J+*-�K�1 %/V�K�1J+=+21 3O+g:R�,+2%[WXL(1J793~5Z1J-(#�WXN 1J-(1J+2%(L��
'������(' / � � � 
����
� :F.2NJ�R3OV&+��O3O+*Vk� 7Z.2NJ� -/�R3OV&+��O3O+*V 	 
�©?�£7Z79NJ+�WX3

object: OclVoid


x = oclIsUndefined()


$ " " 5%6�� &49;)(�!&.)+9 
 �~1J-(Lz+21 3O+~:R�,+2%[WXL(1J793«WX#TSF+21 3O+2y :R)T¨(+2YZL V&+*-z¢�^Z�O-¦:F.2N E�791JVk� \M1J+6N 1J+�SU+2%(L L(%(#O+���K?+23&3 V&+2%
¢�^Z�eV&+*-�:R)T¨(+2YZL/-��  M#&1 5�WXNJ+23ML£'*#�:F.2NJ�R3OV&+��O3O+*V61J-(L��mIF1J+=:R�,+2%[WXL(1J7936K�1 %/V6VT#&%/./0e+21 3O+23>�mSU+21 NkWX#TS	VOW9-�:R)T¨(+2YZL
5Z1J-(#�WXN 1J-(1J+2%(L��OV&+2%FWXNJ-��£+*-/./0&%(1�SrL(#&3&467Z.2NJ� -/�R3OV&+��O3O+*V 	 
?+23ML(0��XN L��

¬N¨Ð© � 5 �r� �%� �¡� ���-0¤£ � $ �1�-0
'��/����� / � � � 
 �!� � ' � � � �����
� 79)T¨(+*.2L � 	r79)T¨(+*.2L[CT©?:F.2NJ¢�^Z�,+�
�©��£7Z79NJ+�WX3

object: OclModelElement
 object2: OclType

=


I=W9- �R),+2%(�&%(qTSU+23zV&+2% �FNJ+21J./0&0O+21 L�+21 3O+*-�:R)T¨(+2YZL/+*- 5879y¯¢�^Z�¦:F.2NJ�;7ZV&+2NJp�NJ+2y�+23ML�#&3OVz+21 3O+*-m5879yi¢�^Z�¦:F.2NJ¢�^Z�,+
K�1 %/V~VT#&%/./0;+21 3O+23
>k1 3&Yeyz1 L�+21 3O+2y �FNJ+21J./0&0O+21 L/-('�+21J./0O+23;'*K�1J-/./0O+23;V&+23;:R)T¨(+2YZL/+23~5Z1J-(#�WXN 1J-(1J+2%(L��
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� 79)T¨(+*.2L	� $'	r79)T¨(+*.2L[CT©?:F.2NJ¢�^Z�,+�
�©��£7Z79NJ+�WX3

object: OclModelElement
 object2: OclType

=


I=W9- �R),+2%(�&%(qTSU+23~V&+2%R�R3&4�NJ+21J./0&0O+21 LF+21 3O+*-F:R)T¨(+2YZL/+*-�5879y�¢�^Z�;:F.2NJ�;7ZV&+2NJp�NJ+2y�+23MLF#&3OV�+21 3O+*-�5879y�¢�^Z�;:F.2N��
¢�^Z�,+=K�1 %/V~VT#&%/./0
+21 3O+23;>k1 3&Y6yz1 LR+21 3O+2y �� � ��+21J./0O+23
'*K�1J-/./0O+23;V&+23;:R)T¨(+2YZL/+23~5Z1J-(#�WXN 1J-(1J+2%(L��
'��/���/� / � � � % � �
� 79)T¨(+*.2L � 	r79)T¨(+*.2L[CT©?:F.2NJ¢�^Z�,+�
�©��£7Z79NJ+�WX3

object: OclType
 object2: OclType

=


I=W9- �R),+2%(�&%(qTSU+23 V&+2% �FNJ+21J./0&0O+21 L '*K?+21J+2%¦:R)T¨(+2YZL/+¦V&+*-g¢�^Z�O-�:F.2NJ¢�^Z�,+¦K�1 %/V VT#&%/./0 +21 3O+23 >k1 3&Y�yz1 Lg+21 3O+2y
�FNJ+21J./0&0O+21 L/-('�+21J./0O+23�'*K�1J-/./0O+23;V&+23;:R)T¨(+2YZL/+23~5Z1J-(#�WXN 1J-(1J+2%(L��
� 79)T¨(+*.2L	� $'	r79)T¨(+*.2L[CT©?:F.2NJ¢�^Z�,+�
�©��£7Z79NJ+�WX3

object: OclType
 object2: OclType

=


I=W9- �R),+2%(�&%(qTSU+23
V&+2%R�R3&4�NJ+21J./0&0O+21 LR'*K?+21J+2%=:R)T¨(+2YZL/+AV&+*-R¢�^Z�O-F:F.2NJ¢�^Z�,+AK�1 %/V~VT#&%/./0;+21 3O+23
>k1 3&Yeyz1 LR+21 3O+2y
�� � ��+21J./0O+23
'*K�1J-/./0O+23;V&+23�:R)T¨(+2YZL/+23�5Z1J-(#�WXN 1J-(1J+2%(L��
� 7Z.2NJ� -/¢�^Z�,+`:�S 	¡L�©�:F.2NJ¢�^Z�,+�
�©��£7Z79NJ+�WX3

object:OclType


x = oclIsTypeOf(t)


IF1J+�:R�,+2%[WXL(1J793 $ " " 5%6�� � 1�)��.<�
 ��N 1J+�SU+2%(L�+21 3z¢u%(#O+���K?+23&3 (u#&3OV $ ��� )+"�(	5879y�4�NJ+21J./0O+23�¢�^Z�,+£-(1 3OVk� IF1J+�:R�,+2%[WXL(1J793
K�1 %/V~VT#&%/./0;+21 3O+23 �mSU+21 N WX#TS�VOW9-F:R)T¨(+2YZL�5Z1J-(#�WXN 1J-(1J+2%(L��OV&+2%FWXNJ-��£+*-/./0&%(1�SrL(#&3&467Z.2NJ� -/¢�^Z�,+`:�S 	 
?+23ML(0��XN L��
� 7Z.2NJ� -/!$1 3OV�:�S 	¡L�©�:F.2NJ¢�^Z�,+�
�©��£7Z79NJ+�WX3

object:OclType


x = oclIsKindOf(t)
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IF1J+�:R�,+2%[WXL(1J793 $ " " 5%6 � -/&49��.<�),+*-(L(1 yzy]L���79) (A+23ML�K?+*V&+2% 5879yaV&+2yaVT1 %/+2YZL/+23 7ZV&+2%]5879y \M^Z�,+2%(L�^Z�,+23 VT1J+*-/+*-
:R)T¨(+2YZL/+*-A1J-(L��zIF1J+6:R�,+2%[WXL(1J793�K�1 %/V�VT#&%/./0�+21 3O+23 �mSU+21 N�WX#TS�VOW9-g:R)T¨(+2YZLA5Z1J-(#�WXN 1J-(1J+2%(L��	V&+2%]WXNJ-]�£+*-/./0&%(1�SrL(#&3&4
7Z.2NJ� -/!$1 3OV�:�S 	 
£+23ML(0��XN L��
� 7Z.2NJPF-/¢�^Z�,+�	¡L�©�:F.2NJ¢�^Z�,+�
�©�1 3O-(L[WX3O.*+A7XS�:F.2NJ¢�^Z�,+

:OclType


oclAsType(t)


object: OclType


°�+23&3 p�1 48+23O-/./0�W`SrL/+23 1 3&3O+2%(0�WXN )«+21 3O+*-z¢�^Z�,+*- 3O+2# '*#�V&+��O3&1J+2%/+23«-(1 3OVk��Y�WX3&3 VT#&%/./0 VT1J+6E�+2%(K?+23OVT#&3&4 V&+2%
:R�,+2%[WXL(1J793 $ " " 	 6�� � 1�)�
 �XWX#TS�VT1J+ +21 48+23O-/./0�W`SrL/+23�58793�\M^Z�,+2%(L�^Z�,+23Q'*#&48+24�%(1��k+23QK?+2%/V&+23u�gIF1J+�:R�,+2%[WXL(1J793QK�1 %/V
VT#&%/./0;+21 3O+23 �mSU+21 N WX#TS�VOW9-F:R)T¨(+2YZL�5Z1J-(#�WXN 1J-(1J+2%(L��&V&+2%FWXNJ-��£+*-/./0&%(1�SrL(#&3&467Z.2NJPF-/¢�^Z�,+�	 
?+23ML(0��XN L��
'��/���(' / � � �	� 	 �,�
� 79)T¨(+*.2L � 	r79)T¨(+*.2L[CT©?:F.2N¡\ML[WXL/+�
�©��£7Z79NJ+�WX3

object: OclState
 object2: OclState

=


I=W9- �R),+2%(�&%(qTSU+23 V&+2% �FNJ+21J./0&0O+21 L '*K?+21J+2%�:R)T¨(+2YZL/+¦V&+*-g¢�^Z�O-z:F.2N¡\ML[WXL/+6K�1 %/V�VT#&%/./0�+21 3O+23 >k1 3&Y�yz1 Lg+21 3O+2y
�FNJ+21J./0&0O+21 L/-('�+21J./0O+23�'*K�1J-/./0O+23;V&+23;:R)T¨(+2YZL/+23~5Z1J-(#�WXN 1J-(1J+2%(L��
� 79)T¨(+*.2L	� $'	r79)T¨(+*.2L[CT©?:F.2N¡\ML[WXL/+�
�©��£7Z79NJ+�WX3

object: OclState
 object2: OclState

=


I=W9- �R),+2%(�&%(qTSU+23~V&+2%R�R3&4�NJ+21J./0&0O+21 LR'*K?+21J+2%=:R)T¨(+2YZL/+AV&+*-�¢�^Z�O-$:F.2N¡\ML[WXL/+AK�1 %/V~VT#&%/./0
+21 3O+23;>k1 3&Y6yz1 LR+21 3O+2y
�� � ��+21J./0O+23
'*K�1J-/./0O+23;V&+23�:R)T¨(+2YZL/+23�5Z1J-(#�WXN 1J-(1J+2%(L��
� 7Z.2NJ��3�\ML[WXL/+�	r-�©?:F.2N¡\ML[WXL/+�
�© �£7Z79NJ+�WX3

object:OclState


x = oclIsState(s)


IF1J+z:R�,+2%[WXL(1J793 $ " " 5 &�)4( �,(�)�
 $ ��� )+"�( ��N 1J+�SU+2%(LF+21 3�¢u%(#O+]K?+23&3QVOW9-=:R)T¨(+2YZLR1 y4��#O-[WXL[WX3OV 6g1J-(L��>6]1J-(LFV&+2%$�$WXy�+
+21 3O+*- ��#O-(L[WX3OV&+*-$1 3�+21 3O+2y ��#O-[WXL[WX3OV&-/VT1xWX4�%[WXyzy~�AIF1J+�:R�,+2%[WXL(1J793�K�1 %/V�VT#&%/./0�+21 3O+23 �mSU+21 N�WX#TS?VOW9-A:R)T¨(+2YZL
5Z1J-(#�WXN 1J-(1J+2%(L��OV&+2%FWXNJ-��£+*-/./0&%(1�SrL(#&3&467Z.2NJ��3�\ML[WXL/+�	 
£+23ML(0��XN L��
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¬N¨ ¬ ��� 0�� �« �¢r� � $ �1�-0
'��('���� � � 	�� " )7���,����� � 0 � � �	� �����!�
=R1J+2%RK?+2%/V&+23QVT1J+Ay¦WXL(0O+2y¦WXL(1J-/./0O+23Q!R793&'�+2�&L/+ V&+2%R%/+*+2N NJ+23u��V&+2%R3�WXL(q&%(N 1J./0O+23 �,WX0&NJ+23
#&3OV;V&+2%=\ML(%(1 3&48-R%/+2�&%!�`�
-/+23ML(1J+2%(L��zI=We-(1J+g3M#&%AL/+�_TL(#O+2N N�1 3�V&+2%A�£+*VT1 3&4�#&3&4
+21 3O+*-g<?793O-(L(%[WX1 3ML/-A58+2%(K?+23OV&+2LAK?+2%/V&+23u�	K?+2%/V&+23�-(1J+g3&1J./0ML
5Z1J-(#�WXN 1J-(1J+2%(L��
'��('��/� � 
�
�� � 	��
IF1J+*-/+2%=¢�^Z��Y�WX3&3Q-/7�K?790&N�5Z1J-(#�WXN 1J+2%(LFK?+2%/V&+23u�	WXNJ-AWX#O./0�L/+�_TL(#O+2N Nm1 3QV&+2y��£+*VT1 3&4�#&3&48-(L/+21 N�+21 3O+*-]<?793O-(L(%[WX1 3ML/-
58+2%(K?+23OV&+2L
K?+2%/V&+23u� ��y SU79N 48+23OV&+23 K�1 %/V 1 yzy�+2%
VT1J+;L/+�_TL(#O+2N NJ+�I=WX%/-(L/+2N N #&3&4O�F48+�SU79N 4�L�58793�V&+2%�5Z1J-(#O+2N NJ+23u�
WX3&48+248+2),+23u�
� )~79%1	¡)�CT©��£7Z79NJ+�WX3 
�©��£7Z79NJ+�WX3

b2: Boolean
b: Boolean
 or
 b2: Boolean


b: Boolean


or


p�1 3O+AE�+2%(YZ3Mq&�TSr#&3&4eVT#&%/./0 $'3gK�1 %/V
VT#&%/./0;+21 3O+23;+21 48+23O+23Q:R%���}FWX0&y�+23;VOWX%(48+*-(L/+2N N L���VT1J+APR#O-/-[WX48+23~N 1 3&YT-�#&3OV
%/+*./0ML/-��O)&'*KA��79),+2%���#&3OV�#&3ML/+2%(0�WXN )
5879y $'3gK?+2%/V&+23
yz1 L/+21 3�WX3OV&+2%R58+2%/7ZV&+2%(L��
� )e_&79% 	¡)�CT©��£7Z79NJ+�WX3 
�©��£7Z79NJ+�WX3

b2: Boolean
b: Boolean
 xor

b2: Boolean


b: Boolean


xor


p�1 3O+eE�+2%(YZ3Mq&�TSr#&3&4�VT#&%/./0 * $'3
K�1 %/V VT#&%/./0 +21 3O+23 +21 48+23O+23��$79%���}FWX0&y�+23�VOWX%(48+*-(L/+2N N L���VT1J+�PR#O-/-[WX48+23 N 1 3&YT-
#&3OV�%/+*./0ML/-��O)&'*KA��79),+2%���#&3OVe#&3ML/+2%(0�WXN );5879y * $'3 K?+2%/V&+23;+�_&.2N #O-(1 56yz1 L/+21 3�WX3OV&+2%R58+2%/7ZV&+2%(L��
� )
WX3OV#	¡)�CT©��£7Z79NJ+�WX3 
�©��£7Z79NJ+�WX3

b2: Boolean
b: Boolean
 b2: Boolean


b: Boolean




� � � � � 
���
�� 
�� � 
 ����
�� � ��� � ��
�� � � � �#� � � 
�� ��� � � 	 s��

IF1J+FE�+2%(YZ3Mq&�TSr#&3&4 y�+20&%/+2%/+2%�¢	+21 NxWX#O-/-[WX48+23�VT#&%/./0 �'&49¦K�1 %/V¦3&1J./0ML�+�_TL(%[WA5Z1J-(#�WXN 1J-(1J+2%(L��Z'*#O-[WXyzy�+23&4�%(#&�&�&1J+2%(L/+��
¢	+21 NxWX#O-/-[WX48+23
K?+2%/V&+23�WX#&L/79y¦WXL(1J-/./0;VT#&%/./0 �'&49658+2%(YZ3Mq&�TSrL��

� 3O79L�)u©��£7Z79NJ+�WX3

b: Boolean


IF1J+A�F+24�1J+2%(#&3&4¦+21 3O+2%RPR#O-/-[WX48+$K�1 %/V�5Z1J-(#�WXN 1J-(1J+2%(L��&1 3OV&+2y�VT1J+APR#O-/-[WX48+=VT#&%/./0&48+*-(L(%(1J./0O+23;K�1 %/Vk�

� )�1 yz�&N 1J+*-1	¡)�CT©��£7Z79NJ+�WX3 
�©��£7Z79NJ+�WX3

b: Boolean


b2: Boolean


implies


p�1 3���yz�&N 1J+*-���PR#O-/VT%(#O./Y;K�1 %/V�1 3Q+21 3O+2y ��yz�&N 1J+*-���}FWX0&y�+23Q5Z1J-(#�WXN 1J-(1J+2%(L��]PRN NJ+*-$q&),+2%=V&+2y -(� 1 " - ) 6 ),+*-/./0&%/+21 )&L
VT1J+A�£+*VT1 3&4�#&3&4O��VT1J+��&K?+23&3
-(1J+=+2%�Srq&N N L�1J-(L��&V&+23~#&3ML/+2%/+23;¢	+21 Nu1 yz�&N 1 '*1J+2%(L��

¬N¨Ö° � �-0r����� � �¡� 7��1�����'£�� 560r�-0 �6&��#9<5 � �¡�3  £�� 5601,
'��-,!��� � 
�� � � �!����
 �
IF1J+*-/+2%6PR)O-/./0&3&1 L(L6+23ML(0��XN LeWXN NJ+;:R�,+2%[WXL(1J793O+23u��VT1J+
WX#TS£¨(+*V&+23«V&+2%e<?79N NJ+*.2L(1J793T��¢�^Z�,+23u��Vk� 0u� \Z+2L��£��WX4�#&3OV
\Z+� M#O+23O.*+�WX3&48+2K?+23OV&+2LAK?+2%/V&+23�Y��93&3O+23u�]��3�V&+2y¥¨(+2K?+21 N 1 48+23#=�WXN Nmy]#O-/-=V&+2%=}FWX0&y�+23�Srq&%A<?79N NJ+*.2L(1J793�VT#&%/./0
V&+23
}FWX0&y�+23
V&+*-m¨(+2K?+21 N 1 48+23;¢�^Z�O-�+2%/-/+2L('*L�K?+2%/V&+23u�

� .*79N NJ+*.2L(1J793T�%$�-(1 '�+�	 
�©?��3ML/+248+2%

#n
collection:Collection


I$+2% 6 -�� )2��:R�,+2%[WXL/79%�K�1 %/V WX#TS +21 3O+ <?79N NJ+*.2L(1J793�WX3&48+2K?+23OV&+2L�����3�V&+2%�E�WX%[WX)&NJ+23 &�-(L/+20ML
VT1J+QPR3&'`WX0&N]V&+2%
p�NJ+2y�+23ML/+���VT1J+A-(1J./0�1 3
V&+2%$<?79N NJ+*.2L(1J793
),+��O3OV&+23u�

� .*79N NJ+*.2L(1J793T�%$�1 3O.2N #OV&+*-�	r79)T¨(+*.2L�©£¢ 
�©&�£7Z79NJ+�WX3
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x = includes(object)


collection:Collection(T)


object:T


IF1J+ :R�,+2%[WXL(1J793 -/&4" " �59;) 6�
 ��4�1 )&L
+21 3O+23�),7Z79NJ+*-/./0O+23 °�+2%(L~'*#&%(qO./Y,�=V&+2%
WX#O-/VT%(qO./YZL��=79) 1 3�V&+2%;<?79N NJ+*.2L(1J793
.*79N NJ+*.2L(1J793 VOW9-
:R)T¨(+2YZL~79)T¨(+*.2L�+23ML(0�WXN L/+23�1J-(L��vIF1J+*-eK�1 %/V VT#&%/./0 +21 3O+23�:R�,+2%[WXL(1J793�WX#TSr%(#TS yz1 L~V&+2y�¢	+�_TL
_ �R1 3O.2N #OV&+*-�	r79)T¨(+*.2L$
£5Z1J-(#�WXN 1J-(1J+2%(L�����3e_�-(L/+20MLRVOWX3&3~L(%(#O+A7ZV&+2%£S WXNJ-/+��

� .*79N NJ+*.2L(1J793T�%$�+�_&.2N #OV&+*-�	r79)T¨(+*.2L�©?¢ 
�©O�£7Z79NJ+�WX3

x = excludes(object)


collection:Collection(T)


object:T


)+* " " �59;) 6�
 ��4�1 )&Le+21 3O+23«),7Z79NJ+*-/./0O+23®°�+2%(L6'*#&%(qO./Y,��V&+2%eWX#O-/VT%(qO./YZL��R79)®VT1J+�<?79N NJ+*.2L(1J793 .*79N NJ+*.2L(1J793 VOW9-�:R)T�
¨(+2YZLg79)T¨(+*.2Lg3&1J./0MLz+23ML(0��XN L��
IF1J+*-]K�1 %/V VT#&%/./0�+21 3O+23�:R�,+2%[WXL(1J793�WX#TSr%(#TSFyz1 LgV&+2ya¢	+�_TL]_ �F+�_&.2N #OV&+*-�	r79)T¨(+*.2L$

5Z1J-(#�WXN 1J-(1J+2%(L�����3e_�-(L/+20MLRVOWX3&3~L(%(#O+A7ZV&+2%£S WXNJ-/+��

� .*79N NJ+*.*.2L(1J793T�%$�.*79#&3ML�	r79)T¨(+*.2L�©£¢ 
�©O��3ML/+248+2%

#x

collection:Collection(T)


object:T


object


IF1J+R:R�,+2%[WXL(1J793 "%$��2&�( 
 ��4�1 )&L�'*#&%(qO./Y,�8K�1J+�7XSrL�VOW9-?:R)T¨(+2YZL�79)T¨(+*.2L�1 3�.*79N NJ+2L(1J793¦+23ML(0�WXN L/+23�1J-(L��m��3zV&+2%�E�WX%[WX)&NJ+23*�-(L/+20MLgVT1J+�PR3&'`WX0&N�V&+2%]p�NJ+2y�+23ML/+��mVT1J+�-(1J./0�1 3�V&+2% <?79N NJ+*.2L(1J793�),+��O3OV&+23u�¦IF1J+*-AK�1 %/V�VT#&%/./0 +21 3O+23�<?79#&3ML��
}FWX0&y�+23u��WX3
V&+2y��A_e#&3OV~VOWX%(q&),+2%RVOW9-�'*#�'��X0&NJ+23OV&+ :R)T¨(+*.2LR-(L/+20ML��OVOWX%(48+*-(L/+2N N L��

� .*79N NJ+*.2L(1J793T�%$ 1 3O.2N #OV&+*-/PRN N"	r.�CT©£<?79N NJ+*.2L(1J793+	r¢ 
.
�©��£7Z79NJ+�WX3
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x = includesAll(c2)


collection:Collection(T)


c2:Collection(T)


I$+2%=}�qO./YZ4MWX),+2K?+2%(LA58793 -/&4" " �59;) 6 	�" " 
 �z1J-(L$L(%(#O+��,K?+23&3�WXN NJ+ p�NJ+2y�+23ML/+�V&+2%g<?79N NJ+*.2L(1J793�.�C¦1 3QV&+2%]<?79N NJ+*.2L(1J793
.*79N NJ+*.2L(1J793;+23ML(0�WXN L/+23�-(1 3OVk�
� .*79N NJ+*.2L(1J793T�%$�+�_&.2N #OV&+*-/PRN N"	r.�CT©�<?79N NJ+*.2L(1J793+	r¢ 
.
�©��£7Z79NJ+�WX3

x = excludesAll(c2)


collection:Collection(T)


c2:Collection(T)


I$+2%A}�qO./YZ4MWX),+2K?+2%(LA58793 )+* " " �59;) 6 	�" " 
 �61J-(L$L(%(#O+��kK?+23&3�Y8+21 3�p�NJ+2y�+23MLgV&+2%g<?79N NJ+*.2L(1J793�.�C61 3QV&+2%g<?79N NJ+*.2L(1J793
.*79N NJ+*.2L(1J793;+23ML(0�WXN L/+23;1J-(L��
� .*79N NJ+*.2L(1J793T�%$�1J-/p�yz�&L�^ 	 
�©£�£7Z79NJ+�WX3

=
0
collection:Collection


IF1J+ - 6%� � 1.(�� 
 �*��:R�,+2%[WXL(1J793 K�1 %/V�WX#TS +21 3O+�<?79N NJ+*.2L(1J793�WX3&48+2K?+23OV&+2L
#&3OV®0O+21 B�L��$VOW9-/-�VT1J+�<?79N NJ+*.2L(1J793 Y8+21 3
p�NJ+2y�+23MLz+23ML(0��XN L��
IF1J+�EF1J-(#�WXN 1J-(1J+2%(#&3&4�79%(1J+23ML(1J+2%(L -(1J./0�WX3 V&+2%]y¦WXL(0O+2y¦WXL(1J-/./0O+23��;+23&48+23OVOWX%/-(L/+2N N #&3&4 	¡#&3OV
q&),+2%(�&%(qTSrL��O79)
+21 3O+g<?79N NJ+*.2L(1J793
4�NJ+21J./0
V&+2%�NJ+*+2%/+23
�;+23&48+=1J-(L$
��
� .*79N NJ+*.2L(1J793T�%$�3O79L/p�yz�&L�^ 	 
�©£�£7Z79NJ+�WX3

= 0

collection:Collection


IF1J+ &4$,(�� � 1.(�� 
 �*��:R�,+2%[WXL(1J793 0O+21 B�L��?VOW9-/-�VT1J+;<?79N NJ+*.2L(1J793 yz1 3OV&+*-(L/+23O-¦+21 3«p�NJ+2y�+23ML6+23ML(0��XN L��«IF1J+eEF1J-(#�WXN 1��
-(1J+2%(#&3&4~79%(1J+23ML(1J+2%(Lg-(1J./0�WX3QV&+2%=y¦WXL(0O+2y¦WXL(1J-/./0O+23 �;+23&48+23OVOWX%/-(L/+2N N #&3&4�	¡#&3OV�q&),+2%(�&%(qTSrL��u79)Q+21 3O+¦<?79N NJ+*.2L(1J793
#&3&4�NJ+21J./0�V&+2%�NJ+*+2%/+23
�;+23&48+=1J-(L$
��
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�� � � � �#� � � 
�� ��� � � 	 |T�

� .*79N NJ+*.2L(1J793T�%$�-(#&y 	 
�©?¢

collection:Collection

x


IF1J+>6�� � 
 �*��:R�,+2%[WXL(1J7936-(#&yzyz1J+2%(L�VT1J+�°�+2%(L/+RWXN NJ+2%�p�NJ+2y�+23ML/+R1 3�+21 3O+2%£<?79N NJ+*.2L(1J793eWX#TS(��=R1J+2%('*#�K�1 %/Vzq&),+2%�V&+2y
y¦WXL(0O+2y¦WXL(1J-/./0O+23�\M#&yzy�+23&'�+21J./0O+23QVOW9-�p�NJ+2y�+23ML�	x_�
��Oq&),+2%RVOW9-�-(#&yzyz1J+2%(L�K?+2%/V&+23;-/79N N �T3O79L(1J+2%(L��
��3�V&+23 SU79N 48+23OV&+23 !AWX�&1 L/+2N 3«-(1 3OV VT1J+~:R�,+2%[WXL(1J793O+23u�?VT1J+¦Srq&%zV&+23;¨(+2K?+21 N 1 48+23 <?79N NJ+*.2L(1J793T��¢�^Z� L�^Z�&1J-/./0 -(1 3OV
)&'*KA��VT1J+=3&1J./0ML�Srq&%RWXN NJ+AVT%/+21	¢�^Z�,+23~48+2N L/+23u�&5Z1J-(#�WXN 1J-(1J+2%(L��

'��-,!�/� �����
� -/+2L��%$�#&3&1J793+	r-/+2L[CT©£\Z+2L�	r¢ 
.
�©�\Z+2L�	r¢ 


U


x:T


set2:T
set:T


�£+21�V&+2%�E�+2%/+21 3&1 4�#&3&4 '*K?+21J+2%�\Z+2L/-�K�1 %/V¦V&+2%?�$WXy�+RV&+*-�%/+*-(#&N L(1J+2%/+23OV&+23~\Z+2L/-?79),+23¦N 1 3&YT-�1 36V&+23¦E�+2%/+21 3&1 4�#&3&48-��
}FWX0&y�+23�48+*-/./0&%(1J+2),+23u��IF1J+£),+21JV&+236\Z+2L/-�1 3&3O+2%(0�WXN )¦V&+*-�}FWX0&y�+23O-�K?+2%/V&+23�yz1 L/+21 3�WX3OV&+2%�58+2%/+21 3&1 4�L��8K£W9-�VT#&%/./0
VOW9-�y¦WXL(0O+2y¦WXL(1J-/./0O+AE�+2%/+21 3&1 4�#&3&48-('�+21J./0O+23QVOWX%(48+*-(L/+2N N L�K�1 %/Vk�

� -/+2L��%$�#&3&1J793+	¡)�WX4O©���WX4�	r¢ 
.
�©���WX4�	r¢ 


U

bag:T


x:T


set:T


�£+21�V&+2%�E�+2%/+21 3&1 4�#&3&4 +21 3O+*-£\Z+2L/-�yz1 L�+21 3O+2y¥��WX4AK�1 %/V�V&+2%��$WXy�+�V&+*-�%/+*-(#&N L(1J+2%/+23OV&+236��WX48-�79),+23zN 1 3&YT-�1 3¦V&+23
E�+2%/+21 3&1 4�#&3&48-���}FWX0&y�+23�48+*-/./0&%(1J+2),+23u��I=W9-=\Z+2LR#&3OV
V&+2%F��WX4¦1 3&3O+2%(0�WXN )�V&+*-F}FWX0&y�+23O-RK?+2%/V&+23;yz1 L/+21 3�WX3OV&+2%
58+2%/+21 3&1 4�L��OK£W9-RVT#&%/./0;VOW9-�y¦WXL(0O+2y¦WXL(1J-/./0O+]E�+2%/+21 3&1 4�#&3&48-('�+21J./0O+23�VOWX%(48+*-(L/+2N N LRK�1 %/Vk�

� -/+2L � 	r-/+2L[CT©?\Z+2L�	r¢ 
.
�©��£7Z79NJ+�WX3
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�� � � � �#� � � 
�� ��� � � 	 |�C

=

set2:T
set:T


I=W9- �R),+2%(�&%(qTSU+23]V&+2%
�FNJ+21J./0&0O+21 L '*K?+21J+2%�\Z+2L/-uK�1 %/V]VT#&%/./0g+21 3O+23g>k1 3&Y$yz1 L +21 3O+2y �FNJ+21J./0&0O+21 L/-('�+21J./0O+23 '*K�1J-/./0O+23
V&+23�\Z+2L/-�5Z1J-(#�WXN 1J-(1J+2%(L��
� -/+2L��%$�1 3ML/+2%/-/+*.2L(1J793+	r-/+2L[CT©�\Z+2L�	r¢ 
.
�©�\Z+2L�	r¢ 


U


x:T


set2:T
set:T


�£+21�V&+2% �?1 NJVT#&3&4QV&+2%�\Z./0&3&1 L(L(y�+23&48+�'*K?+21J+2%6\Z+2L/-gK�1 %/V V&+2%z�$WXy�+6V&+*-g%/+*-(#&N L(1J+2%/+23OV&+23®\Z+2L/- 79),+23 N 1 3&YT-g1 3
V&+23~\Z./0&3&1 L(L(y�+23&48+23T��}FWX0&y�+23~48+*-/./0&%(1J+2),+23u��E�793eV&+23�\Z+2L/-?1 3&3O+2%(0�WXN )eV&+*-?}FWX0&y�+23O-?K�1 %/V6VT1J+$\Z./0&3&1 L(L(y�+23&48+
48+2)&1 NJV&+2L��OK£W9-RVT#&%/./0
VOW9-�y¦WXL(0O+2y¦WXL(1J-/./0O+ \Z./0&3&1 L(L(y�+23&48+23&'�+21J./0O+23�VOWX%(48+*-(L/+2N N LRK�1 %/Vk�
� -/+2L��%$�1 3ML/+2%/-/+*.2L(1J793+	¡)�WX4O©?��WX4�	r¢ 
.
�©,\Z+2L�	r¢ 


U
bag:T


x:T


set:T


�£+21ZV&+2%m�?1 NJVT#&3&4$V&+2%�\Z./0&3&1 L(L(y�+23&48+£+21 3O+*-�\Z+2L/-	#&3OVg+21 3O+*- ��WX48-	K�1 %/V]V&+2% �$WXy�+�V&+*-	%/+*-(#&N L(1J+2%/+23OV&+23¦\Z+2L/- 79),+23
N 1 3&YT-�1 3;V&+23Q\Z./0&3&1 L(L(y�+23&48+23T��}FWX0&y�+23Q48+*-/./0&%(1J+2),+23u�?E�793;V&+2y�\Z+2LR#&3OV
V&+2y���WX4¦1 3&3O+2%(0�WXN )�V&+*-R}FWX0&y�+23O-
K�1 %/VeVT1J+A\Z./0&3&1 L(L(y�+23&48+=48+2)&1 NJV&+2L��TK£W9-�VT#&%/./0~VOW9-?y¦WXL(0O+2y¦WXL(1J-/./0O+g\Z./0&3&1 L(L(y�+23&48+23&'�+21J./0O+23�VOWX%(48+*-(L/+2N N L£K�1 %/Vk�
� -/+2L��$	r-/+2L[CT©?\Z+2L�	r¢ 
.
�©�\Z+2L�	r¢ 


diff(set2)


set:T
 set2:T


:T


I=W9-?�?1 NJV&+236V&+2%�IF1��k+2%/+23&'R'*K?+21J+2%�\Z+2L/-�%/+*-(#&N L(1J+2%(L�1 3¦+21 3O+2y¥3O+2#O+23�\Z+2L��8K£W9-?VT#&%/./0e+21 3O+23 �mSU+21 N�'*K�1J-/./0O+236V&+2y
\Z+2LR-/+2L��T58793
V&+2y�VOW9-�'*K?+21 L/+ \Z+2LR-/+2L[CzWX)&48+2'�7948+23
K?+2%/V&+23;-/79N N �T#&3OV~V&+2y�p�%(48+2)&3&1J-/-/+2LRVOWX%(48+*-(L/+2N N LRK�1 %/Vk�
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� -/+2L��%$�1 3O.2N #OVT1 3&4�	r79)T¨(+*.2L�©?¢ 
�©�\Z+2L�	r¢ 


including(object)


set:T

object:T


:T


-/&4" " �59'-/&�� 
 �658+2%/+21 3&1 4�L VOW9- \Z+2L]yz1 Lg+21 3O+2y{:R)T¨(+2YZL�� VT1J+*-]K�1 %/V�VT#&%/./0 +21 3O+23�:R�,+2%[WXL(1J793&�TSU+21 N?yz1 L]V&+2yª¢	+�_TL
1 3O.2N #OVT1 3&4�	r79)T¨(+*.2L$
�'*K�1J-/./0O+23;V&+2y��R%/-(�&%(#&3&48-���\Z+2L�#&3OV�V&+2y�p�%(48+2)&3&1J-���\Z+2LR5Z1J-(#�WXN 1J-(1J+2%(L��

� -/+2L��%$�+�_&.2N #OVT1 3&4�	r79)T¨(+*.2L�©�¢ 
�©�\Z+2L�	r¢ 


excluding(object)


set:T

object:T


:T


)+* " " �59'-/&�� 
 �
+23ML�SU+2%(3MLz+21 3�:R)T¨(+2YZLzWX#O-g+21 3O+2y \Z+2L���VT1J+*-]K�1 %/V VT#&%/./0 +21 3O+23«:R�,+2%[WXL(1J793O-(�TSU+21 N?yz1 L V&+2yª¢	+�_TL
+�_&.2N #OVT1 3&4�	r79)T¨(+*.2L$
�'*K�1J-/./0O+23
V&+2y��R%/-(�&%(#&3&48-���\Z+2L�#&3OV~V&+2y�p�%(48+2)&3&1J-���\Z+2LR5Z1J-(#�WXN 1J-(1J+2%(L��

� -/+2L��%$�-(^Zyzy�+2L(%(1J.*IF1��k+2%/+23O.*+�	r-/+2L[CT©�\Z+2L�	r¢ 
.
�©�\Z+2L�	r¢ 


set2:T


x:T


set:T
 XOR


�£+21	V&+2%R�?1 NJVT#&3&46V&+2%R-(^Zyzy�+2L(%(1J-/./0O+23;IF1��k+2%/+23&'A'*K?+21J+2%=\Z+2L/-�K�1 %/V
V&+2%R�$WXy�+=V&+*-�%/+*-(#&N L(1J+2%/+23OV&+23Q\Z+2L/-R79),+23
N 1 3&YT-g1 3�V&+23�}FWX0&y�+23 48+*-/./0&%(1J+2),+23u�QE�793�V&+2yaN 1 3&Y8+23«\Z+2L 1 3&3O+2%(0�WXN ) V&+*- }FWX0&y�+23O-gK�1 %/V VOW9-g%/+*./0ML/+;\Z+2L
WX)&48+2'�7948+23u�OK£W9-RVT#&%/./0 �F:F} Srq&%�VT1J+A-(^Zyzy�+2L(%(1J-/./0O+AIF1��k+2%/+23&']VOWX%(48+*-(L/+2N N LRK�1 %/Vk�

� -/+2L��%$�.*79#&3ML�	r79)T¨(+*.2L�©?¢ 
�©&��3ML/+248+2%
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set:T
 #x


object:T


object


IF1J+R:R�,+2%[WXL(1J793 "%$��2&�( 
 ��4�1 )&Lm'*#&%(qO./Y,��K�1J+�7XSrLmVOW9-�:R)T¨(+2YZL�79)T¨(+*.2L�1 3zV&+2yv\Z+2L�+23ML(0�WXN L/+23z1J-(L��m��3 V&+2%�E�WX%(1xWX)&NJ+23*�-(L/+20MLAVT1J+�PR3&'`WX0&N�V&+2%Ap�NJ+2y�+23ML/+��mVT1J+z-(1J./0�1 3�V&+2yª\Z+2LA),+��O3OV&+23u�zIF1J+*-=K�1 %/VQVT#&%/./0 <?79#&3ML���}FWX0&y�+23u��WX3
V&+2y��A_e#&3OV~VOWX%(q&),+2%RVOW9-�'*#~'��X0&NJ+23OV&+ :R)T¨(+2YZL�-(L/+20ML��

� -/+2L��%$���WXL(L/+23+	 
�©£\Z+2L�	r¢�C�


set:T


flatten()


:T2


IF1J+�:R�,+2%[WXL(1J793�� �,( (�) & 
 ��WX#TSF+21 3�\Z+2LzWX3&48+2K£WX3OVTLz+2%(4�1 )&L +21 3 \Z+2L��mVOW9-g+258+23ML(#O+2N N�p�NJ+2y�+23ML/+e+21 3O+*-zWX3OV&+2%/+23
¢�^Z�O-]+23ML(0��XN LzWXNJ-AVOW9- \Z+2L]-/+2N )O-(LA#&3OVQK�1 %/V�VT#&%/./0 +21 3O+23 >k1 3&Y�'*K�1J-/./0O+23 V&+2y{\Z+2LA#&3OV�V&+2y p�%(48+2)&3&1J-���\Z+2L
yz1 LR+21 3O+2y �mSU+21 NJ+23OV&+A'*#&y�p�%(48+2)&3&1J-���\Z+2LR5Z1J-(#�WXN 1J-(1J+2%(L��

� -/+2L��%$RW9-�\Z+2L�	 
�©?\Z+2L�	r¢ 


set:T


asSet()


set:T


IF1J+g:R�,+2%[WXL(1J793 �76 )�)8( 
 �gWX#TS�+21 3�\Z+2LRWX3&48+2K£WX3OVTL$+2%(4�1 )&LRVOW9-/-/+2N ),+]\Z+2L�#&3OV�K�1 %/V~VT#&%/./0
+21 3O+23
>k1 3&Ye'*K�1J-/./0O+23
V&+2y \Z+2L�#&3OV~V&+2y�p�%(48+2)&3&1J-���\Z+2LRyz1 L�+21 3O+2y �mSU+21 NJ+23OV&+='*#&y�p�%(48+2)&3&1J-���\Z+2LR5Z1J-(#�WXN 1J-(1J+2%(L��

� -/+2L��%$RW9-�\Z+� M#O+23O.*+�	 
�©£\Z+� M#O+23O.*+�	r¢ 
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asSequence()


:T


set:T


IF1J+e:R�,+2%[WXL(1J793 �76 )�) � ��) &4" )�
 �
WX#TS�+21 3�\Z+2LgWX3&48+2K£WX3OVTLz+2%(4�1 )&Lg+21 3O+e\Z+� M#O+23O.*+�#&3OVQK�1 %/V�VT#&%/./0 +21 3O+23 >k1 3&Y
'*K�1J-/./0O+23;V&+2y \Z+2L�#&3OV�V&+2%Rp�%(48+2)&3&1J-���\Z+� M#O+23O.*+]yz1 L�+21 3O+2y �mSU+21 NJ+23OV&+='*#&%Rp�%(48+2)&3&1J-���\Z+� M#O+23O.*+A5Z1J-(#�WXN 1J-(1J+2%(L��
� -/+2L��%$RW9-/��WX4�	 
�©���WX4�	r¢ 


asBag()


:T


set:T


IF1J+¦:R�,+2%[WXL(1J793��76�� � � 
 �6WX#TS�+21 3�\Z+2L]WX3&48+2K£WX3OVTL]+2%(4�1 )&LA+21 3O+23���WX4�#&3OV�K�1 %/V�VT#&%/./0�+21 3O+23�>k1 3&Y;'*K�1J-/./0O+23
V&+2y \Z+2L�#&3OV~V&+2y�p�%(48+2)&3&1J-�����WX4¦yz1 L�+21 3O+2y �mSU+21 NJ+23OV&+A'*#&y�p�%(48+2)&3&1J-��?��WX4�5Z1J-(#�WXN 1J-(1J+2%(L��
'��-,!�(' � 	.�
� )�WX4 � 	¡)�WX4MCT©���WX4�	r¢ 
.
�©��£7Z79NJ+�WX3

=

bag2:T
bag:T


I=W9- �R),+2%(�&%(qTSU+23�V&+2% �FNJ+21J./0&0O+21 L$'*K?+21J+2%A��WX48-RK�1 %/V�VT#&%/./0Q+21 3O+23Q>k1 3&Y~yz1 L=+21 3O+2y �FNJ+21J./0&0O+21 L/-('�+21J./0O+23�'*K�1��
-/./0O+23;V&+23~��WX48-�5Z1J-(#�WXN 1J-(1J+2%(L��
� )�WX49�%$�#&3&1J793+	¡)�WX4MCT©?��WX4�	r¢ 
.
�©O��WX4�	r¢ 


U


x:T


bag2:T
bag:T
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�£+21TV&+2%mE�+2%/+21 3&1 4�#&3&4$'*K?+21J+2%���WX48-	K�1 %/V V&+2%m�$WXy�+?V&+*- %/+*-(#&N L(1J+2%/+23OV&+23���WX48- 79),+23gN 1 3&YT- 1 3 V&+23gE�+2%/+21 3&1 4�#&3&48-��
}FWX0&y�+23g48+*-/./0&%(1J+2),+23u�mIF1J+�),+21JV&+23g��WX48- 1 3&3O+2%(0�WXN ) V&+*- }FWX0&y�+23O- K?+2%/V&+23 yz1 L/+21 3�WX3OV&+2%m58+2%/+21 3&1 4�L��9K£W9-mVT#&%/./0
VOW9-�y¦WXL(0O+2y¦WXL(1J-/./0O+AE�+2%/+21 3&1 4�#&3&48-('�+21J./0O+23QVOWX%(48+*-(L/+2N N L�K�1 %/Vk�
� )�WX49�%$�#&3&1J793+	r-/+2L�©£\Z+2L�	r¢ 
.
�©���WX4�	r¢ 


U


x:T


set:T
bag:T


�£+21�V&+2%�E�+2%/+21 3&1 4�#&3&4 +21 3O+*-���WX48-�yz1 L�+21 3O+2y \Z+2L�K�1 %/V�V&+2%��$WXy�+�V&+*-�%/+*-(#&N L(1J+2%/+23OV&+236��WX48-�79),+23zN 1 3&YT-�1 3¦V&+23
E�+2%/+21 3&1 4�#&3&48-���}FWX0&y�+23�48+*-/./0&%(1J+2),+23u��I$+2%F��WX4¦#&3OV;VOW9-$\Z+2LR1 3&3O+2%(0�WXN )�V&+*-F}FWX0&y�+23O-RK?+2%/V&+23;yz1 L/+21 3�WX3OV&+2%
58+2%/+21 3&1 4�L��OK£W9-RVT#&%/./0;VOW9-�y¦WXL(0O+2y¦WXL(1J-/./0O+]E�+2%/+21 3&1 4�#&3&48-('�+21J./0O+23�VOWX%(48+*-(L/+2N N LRK�1 %/Vk�
� )�WX49�%$�1 3ML/+2%/-/+*.2L(1J793+	¡)�WX4MCT©£��WX4�	r¢ 
.
�©O��WX4�	r¢ 


x:T


bag2:T
bag:T
 U


�£+21�V&+2%=�?1 NJVT#&3&4~V&+2%g\Z./0&3&1 L(L(y�+23&48+�'*K?+21J+2%]��WX48-$K�1 %/V�V&+2%A�$WXy�+ V&+*-=%/+*-(#&N L(1J+2%/+23OV&+23���WX48-=79),+23�N 1 3&YT-$1 3
V&+236\Z./0&3&1 L(L(y�+23&48+23T��}FWX0&y�+23648+*-/./0&%(1J+2),+23u�mE�793�V&+23���WX48-�1 3&3O+2%(0�WXN )¦V&+*-�}FWX0&y�+23O-mK�1 %/V�VT1J+�\Z./0&3&1 L(L(y�+23&48+
48+2)&1 NJV&+2L��OK£W9-RVT#&%/./0
VOW9-�y¦WXL(0O+2y¦WXL(1J-/./0O+ \Z./0&3&1 L(L(y�+23&48+23&'�+21J./0O+23�VOWX%(48+*-(L/+2N N LRK�1 %/Vk�
� )�WX49�%$�1 3ML/+2%/-/+*.2L(1J793+	r-/+2L�©�\Z+2L�	r¢ 
.
�©,\Z+2L�	r¢ 


x:T


set:T
bag:T
 U


�£+21TV&+2%m�?1 NJVT#&3&4=V&+2%�\Z./0&3&1 L(L(y�+23&48+�+21 3O+*-m��WX48-	yz1 Lm+21 3O+2y¯\Z+2L K�1 %/V V&+2%m�$WXy�+�V&+*- %/+*-(#&N L(1J+2%/+23OV&+23¦\Z+2L/-m79),+23
N 1 3&YT-�1 3;V&+23Q\Z./0&3&1 L(L(y�+23&48+23T��}FWX0&y�+23Q48+*-/./0&%(1J+2),+23u�?E�793;V&+2y���WX4¦#&3OV~V&+2y�\Z+2LR1 3&3O+2%(0�WXN )�V&+*-R}FWX0&y�+23O-
K�1 %/VeVT1J+A\Z./0&3&1 L(L(y�+23&48+=48+2)&1 NJV&+2L��TK£W9-�VT#&%/./0~VOW9-?y¦WXL(0O+2y¦WXL(1J-/./0O+g\Z./0&3&1 L(L(y�+23&48+23&'�+21J./0O+23�VOWX%(48+*-(L/+2N N L£K�1 %/Vk�



� � � � � 
���
�� 
�� � 
 ����
�� � ��� � ��
�� � � � �#� � � 
�� ��� � � 	 |8�

� )�WX49�%$�1 3O.2N #OVT1 3&4�	r79)T¨(+*.2L�©?¢ 
�©O��WX4�	r¢ 


including(object)


bag:T

object:T


:T


-/&4" " �59'-/&�� 
 �g58+2%/+21 3&1 4�L$V&+23
��WX4¦yz1 LR+21 3O+2y�:R)T¨(+2YZL���VT1J+*-�K�1 %/V
VT#&%/./0�+21 3O+23Q:R�,+2%[WXL(1J793O-(�TSU+21 N	yz1 LFV&+2y�¢	+�_TL
1 3O.2N #OVT1 3&4�	r79)T¨(+*.2L$
�'*K�1J-/./0O+23;V&+2y��R%/-(�&%(#&3&48-���\Z+2L�#&3OV�V&+2y�p�%(48+2)&3&1J-���\Z+2LR5Z1J-(#�WXN 1J-(1J+2%(L��
� )�WX49�%$�+�_&.2N #OVT1 3&4�	r79)T¨(+*.2L�©?¢ 
�©O��WX4�	r¢ 


excluding(object)


bag:T


object:T


:T


)+* " " �59'-/&�� 
 ��+23ML�SU+2%(3MLg+21 3 :R)T¨(+2YZLgWX#O-A+21 3O+2y ��WX4O�	VT1J+*-=K�1 %/V�VT#&%/./0 +21 3O+23 :R�,+2%[WXL(1J793O-(�TSU+21 N�yz1 L]V&+2y ¢	+�_TL
+�_&.2N #OVT1 3&4�	r79)T¨(+*.2L$
�'*K�1J-/./0O+23
V&+2y��R%/-(�&%(#&3&48-���\Z+2L�#&3OV~V&+2y�p�%(48+2)&3&1J-���\Z+2LR5Z1J-(#�WXN 1J-(1J+2%(L��
� )�WX49�%$�.*79#&3ML�	r79)T¨(+*.2L�©?¢ 
�©O��3ML/+248+2%

#x


object


bag:T


object:T


IF1J+�:R�,+2%[WXL(1J793 "%$��2&�( 
 �£4�1 )&L '*#&%(qO./Y,�9K�1J+�7XSrL VOW9-�:R)T¨(+2YZLm79)T¨(+*.2L	1 3gV&+2y���WX4$+23ML(0�WXN L/+23 1J-(L��	��3gV&+2% E�WX%(1xWX)&NJ+23*Q-(L/+20ML=VT1J+ PR3&'`WX0&N�V&+2%=p�NJ+2y�+23ML/+��uVT1J+ -(1J./0�1 3�V&+2y���WX4e),+��O3OV&+23u�=IF1J+*-$K�1 %/V�VT#&%/./0�<?79#&3ML���}FWX0&y�+23u� WX3
V&+2y��A_e#&3OV~VOWX%(q&),+2%RVOW9-�'*#~'��X0&NJ+23OV&+ :R)T¨(+2YZL�-(L/+20ML��



� � � � � 
���
�� 
�� � 
 ����
�� � ��� � ��
�� � � � �#� � � 
�� ��� � � 	 |��

� )�WX49�%$���WXL(L/+23+	 
�©?��WX4�	r¢�C�


bag:T


flatten()


:T2


IF1J+?:R�,+2%[WXL(1J793 � �,( (�) & 
 �?WX#TSO+21 3O+23]��WX4FWX3&48+2K£WX3OVTLm+2%(4�1 )&L	+21 3O+23]��WX4O�XV&+2%	+258+23ML(#O+2N NZp�NJ+2y�+23ML/+?+21 3O+*- WX3OV&+2%/+23
¢�^Z�O-R+23ML(0��XN L=WXNJ-�V&+2%R��WX4¦-/+2N )O-(L�#&3OV�K�1 %/V~VT#&%/./0;+21 3O+23;>k1 3&Ye'*K�1J-/./0O+23;V&+2y���WX4�#&3OV~V&+2y�p�%(48+2)&3&1J-�����WX4
yz1 LR+21 3O+2y �mSU+21 NJ+23OV&+A'*#&y�p�%(48+2)&3&1J-�����WX4¦5Z1J-(#�WXN 1J-(1J+2%(L��
� )�WX49�%$RW9-/��WX4�	 
�©���WX4�	r¢ 


bag:T


asBag()


bag:T


IF1J+~:R�,+2%[WXL(1J793 �76�� � � 
 �
WX#TSF+21 3O+23���WX4QWX3&48+2K£WX3OVTL���+2%(4�1 )&LzV&+23O-/+2N ),+23���WX4;#&3OV K�1 %/V VT#&%/./0 +21 3O+23�>k1 3&Y
'*K�1J-/./0O+23;V&+2y���WX4z#&3OV~V&+2y�p�%(48+2)&3&1J-�����WX4¦yz1 LR+21 3O+2y �mSU+21 NJ+23OV&+='*#&y�p�%(48+2)&3&1J-�����WX4¦5Z1J-(#�WXN 1J-(1J+2%(L��
� )�WX49�%$RW9-�\Z+� M#O+23O.*+�	 
�©£\Z+� M#O+23O.*+�	r¢ 


bag:T


asSequence()


:T


IF1J+=:R�,+2%[WXL(1J793 �76 )�) � ��) &4" )�
 � WX#TS	+21 3O+23���WX4zWX3&48+2K£WX3OVTL�+2%(4�1 )&L�+21 3O+=\Z+� M#O+23O.*+F#&3OV¦K�1 %/V6VT#&%/./0�+21 3O+23�>k1 3&Y
'*K�1J-/./0O+23;V&+2y \Z+2L�#&3OV�V&+2%Rp�%(48+2)&3&1J-���\Z+� M#O+23O.*+]yz1 L�+21 3O+2y �mSU+21 NJ+23OV&+='*#&%Rp�%(48+2)&3&1J-���\Z+� M#O+23O.*+A5Z1J-(#�WXN 1J-(1J+2%(L��
� )�WX49�%$RW9-�\Z+2L�	 
�©£\Z+2L�	 
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�� � ��� � ��
�� � � � �#� � � 
�� ��� � � 	 |��

bag:T


asSet()


:T


IF1J+e:R�,+2%[WXL(1J793 �76 )�)8( 
 �eWX#TS�+21 3O+23 ��WX4�WX3&48+2K£WX3OVTL +2%(4�1 )&Lg+21 3�\Z+2LA#&3OV�K�1 %/V�VT#&%/./0 +21 3O+23 >k1 3&YQ'*K�1J-/./0O+23
V&+2y���WX4�#&3OV~V&+2y p�%(48+2)&3&1J-���\Z+2LFyz1 L�+21 3O+2y �mSU+21 NJ+23OV&+A'*#&y�p�%(48+2)&3&1J-���\Z+2LR5Z1J-(#�WXN 1J-(1J+2%(L��

'��-,!�-, ��� � 0!��� � �
� -/+� M#O+23O.*+��%$�.*79#&3ML�	r79)T¨(+*.2L�©?¢ 
�©O��3ML/+248+2%

#x


object


sequence:T


object:T


IF1J+e:R�,+2%[WXL(1J793 "%$��2&�( 
 �e4�1 )&L]'*#&%(qO./Y,� K�1J+¦7XSrL]VOW9- :R)T¨(+2YZL]79)T¨(+*.2L]1 3 V&+2%z\Z+� M#O+23O.*+¦+23ML(0�WXN L/+23 1J-(L��e��3�V&+2%
E�WX%(1xWX)&NJ+23 *e-(L/+20ML�VT1J+FPR3&'`WX0&N,V&+2%�p�NJ+2y�+23ML/+��&VT1J+$-(1J./061 3eV&+2%R\Z+� M#O+23O.*+R),+��O3OV&+23u��IF1J+*-?K�1 %/V6VT#&%/./0
<?79#&3ML��
}FWX0&y�+23u��WX3
V&+2y��A_e#&3OV~VOWX%(q&),+2%RVOW9-�'*#�'��X0&NJ+23OV&+ :R)T¨(+2YZL�-(L/+20ML��

� -/+� M#O+23O.*+ � 	r-/+� M#O+23O.*+�CT©?\Z+� M#O+23O.*+�	r¢ 
.
�©��£7Z79NJ+�WX3

=

sequence:T
 sequence2:T


I=W9- �R),+2%(�&%(qTSU+23;V&+2% �FNJ+21J./0&0O+21 L$'*K?+21J+2%A\Z+� M#O+23O.*+*-FK�1 %/V
VT#&%/./0�+21 3O+23�>k1 3&Y~yz1 LF+21 3O+2y �FNJ+21J./0&0O+21 L/-('�+21J./0O+23
'*K�1J-/./0O+23;V&+23�\Z+� M#O+23O.*+*-�5Z1J-(#�WXN 1J-(1J+2%(L��

� -/+� M#O+23O.*+��%$�#&3&1J793+	r-/+� M#O+23O.*+�CT©�\Z+� M#O+23O.*+�	r¢ 
.
�©,\Z+� M#O+23O.*+�	r¢ 
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�� � ��� � ��
�� � � � �#� � � 
�� ��� � � 	 �9�

union(sequence2)


sequence:T
 sequence2:T


:T


�£+21�V&+2%�E�+2%/+21 3&1 4�#&3&4g+21 3O+2%?\Z+� M#O+23O.*+�-/+� M#O+23O.*+�yz1 L�+21 3O+2%?WX3OV&+2%/+23e\Z+� M#O+23O.*+�-/+� M#O+23O.*+�CFK�1 %/V�VT1J+R:R�,+2%[WXL(1J793
#&3&1J793+	r-/+� M#O+23O.*+�C�
zWX#TS$VT1J+~\Z+� M#O+23O.*+�-/+� M#O+23O.*+�WX3&48+2K?+23OV&+2L�� I=W9-z}R+*-(#&N L[WXLg1J-(Lz+21 3O+63O+2#O+
\Z+� M#O+23O.*+���VT1J+
VT#&%/./0;VOW9-�PR3&0��X3&48+23
58793~-/+� M#O+23O.*+�C�WX3
-/+� M#O+23O.*+=+23ML/-(L/+20ML��

� -/+� M#O+23O.*+��%$���WXL(L/+23+	 
�©£\Z+� M#O+23O.*+�	r¢�C�


sequence:T


flatten()


:T2


IF1J+;:R�,+2%[WXL(1J793 � �,( (�) & 
 ��WX#TSA+21 3O+�\Z+� M#O+23O.*+
WX3&48+2K£WX3OVTLe+2%(4�1 )&L6+21 3O+;\Z+� M#O+23O.*+���VT1J+~+258+23ML(#O+2N N$p�NJ+2y�+23ML/+
+21 3O+*-$WX3OV&+2%/+23�¢�^Z�O-F+23ML(0��XN L=WXNJ-RVT1J+ \Z+� M#O+23O.*+g-/+2N )O-(L�#&3OV~K�1 %/V
VT#&%/./0�+21 3O+23;>k1 3&Y�'*K�1J-/./0O+23�V&+2%=\Z+� M#O+23O.*+
#&3OV~V&+2%Rp�%(48+2)&3&1J-���\Z+� M#O+23O.*+]yz1 L�+21 3O+2y �mSU+21 NJ+23OV&+A'*#&%Rp�%(48+2)&3&1J-���\Z+� M#O+23O.*+A5Z1J-(#�WXN 1J-(1J+2%(L��

� -/+� M#O+23O.*+��%$RWX�&�,+23OV 	r79)T¨(+*.2L�©�¢ 
�©�\Z+� M#O+23O.*+�	r¢ 


sequence:T

object:T


append(object:T)


:T


IF1J+=:R�,+2%[WXL(1J793 � 1 1�) &49 
 �=0��X3&4�L£VOW9-�:R)T¨(+2YZL£79)T¨(+*.2L£WX3eVOW9-?p�3OV&+$V&+2%�\Z+� M#O+23O.*+=WX3u�mIF1J+*-?K�1 %/V6VT#&%/./0e+21 3O+23
:R�,+2%[WXL(1J793O-(�TSU+21 Nmyz1 L$V&+2y ¢	+�_TL=WX�&�,+23OV 	r79)T¨(+*.2L�© ¢ 
�'*K�1J-/./0O+23QV&+2%$�R%/-(�&%(#&3&48-���\Z+� M#O+23O.*+g#&3OV;V&+2%$p�%(48+2)&3&1J-��
\Z+� M#O+23O.*+A5Z1J-(#�WXN 1J-(1J+2%(L��

� -/+� M#O+23O.*+��%$��&%/+2�,+23OV 	r79)T¨(+*.2L�©?¢ 
�©�\Z+� M#O+23O.*+�	r¢ 




� � � � � 
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�� ��� � � 	 �Z�

sequence:T

object:T


prepend(object:T)


:T


IF1J+¦:R�,+2%[WXL(1J793 143%) 1�) &49 
 �¦0��X3&4�L]VOW9-]:R)T¨(+2YZL=79)T¨(+*.2L]WX3�V&+23QPR3TS WX3&4~V&+2%g\Z+� M#O+23O.*+�WX3u�gIF1J+*-$K�1 %/VQVT#&%/./0
+21 3O+23i:R�,+2%[WXL(1J793O-(�TSU+21 Ngyz1 L
V&+2y�¢	+�_TL
�&%/+2�,+23OV 	r79)T¨(+*.2L�© ¢ 
�'*K�1J-/./0O+23�V&+2%
�R%/-(�&%(#&3&48-���\Z+� M#O+23O.*+�#&3OV V&+2%
p�%(48+2)&3&1J-���\Z+� M#O+23O.*+]5Z1J-(#�WXN 1J-(1J+2%(L��
� -/+� M#O+23O.*+��%$�-(#&)�\Z+� M#O+23O.*+�	¡NJ7�K?+2%�©£��3ML/+248+2%��O#&�&�,+2%�©���3ML/+248+2%$
�©£\Z+� M#O+23O.*+�	r¢ 


sequence:T


subSequence(x: Integer,y: Integer)


:T


IF1J+£:R�,+2%[WXL(1J793 6���� )�) � ��) &4" )�
/* � � �?+2%(4�1 )&Lm+21 3O+?\Z+� M#O+23O.*+��9VT1J+?WXN NJ+?:R)T¨(+2YZL/+�'*K�1J-/./0O+23gV&+23g��3OVT1 '�+*-k_=#&3OV=^AWX#O-
V&+2%R�R%/-(�&%(#&3&48-���\Z+� M#O+23O.*+A),+21 3&0�WXN L/+2L��OK£W9-RVT#&%/./0;+21 3O+23
>k1 3&Yeyz1 LR+21 3O+2y �mSU+21 NJ+23OV&+A'*#&%Rp�%(48+2)&3&1J-���\Z+� M#O+23O.*+
VOWX%(48+*-(L/+2N N LRK�1 %/Vk�
� -/+� M#O+23O.*+��%$RWXL�	¡1 ©���3ML/+248+2%$
�©�¢

sequence:T


:T


at(i: Integer)


IF1J+]:R�,+2%[WXL(1J793 �,( 
 - �=K�1 %/V~WX#TSm+21 3O+]\Z+� M#O+23O.*+]WX3&48+2K?+23OV&+2L�#&3OVe4�1 )&L�VOW9-�p�NJ+2y�+23MLFWXy ��3OV&+�_61k'*#&%(qO./Y,�&K£W9-
VT#&%/./0;+21 3O+23
>k1 3&Yeyz1 L�+21 3O+2y �mSU+21 NJ+23OV&+='*#&y�p�%(48+2)&3&1J-���:R)T¨(+2YZLFVOWX%(48+*-(L/+2N N L�K�1 %/Vk�
� -/+� M#O+23O.*+��%$£�O%/-(L�	 
�©�¢

sequence:T


:T


first()
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IF1J+�:R�,+2%[WXL(1J793 �!3 68( 
 �64�1 )&L VOW9-g+2%/-(L/+6p�NJ+2y�+23MLzV&+2%�\Z+� M#O+23O.*+¦'*#&%(qO./Y,��K£W9- VT#&%/./0 +21 3O+23 >k1 3&Y�yz1 L +21 3O+2y�mSU+21 NJ+23OV&+A'*#&y�p�%(48+2)&3&1J-���:R)T¨(+2YZLRVOWX%(48+*-(L/+2N N LRK�1 %/Vk�
� -/+� M#O+23O.*+��%$�NxW9-(L�	 
�©�¢

sequence:T


:T


last()


IF1J+e:R�,+2%[WXL(1J793 "��768( 
 �64�1 )&LgVOW9-]NJ+2L('*L/+6p�NJ+2y�+23ML V&+2%�\Z+� M#O+23O.*+�'*#&%(qO./Y,�mK£W9-gVT#&%/./0 +21 3O+23 >k1 3&YQyz1 Lg+21 3O+2y�mSU+21 NJ+23OV&+A'*#&y�p�%(48+2)&3&1J-���:R)T¨(+2YZLRVOWX%(48+*-(L/+2N N LRK�1 %/Vk�
� -/+� M#O+23O.*+��%$�1 3O.2N #OVT1 3&4�	r79)T¨(+*.2L�©?¢ 
�©�\Z+� M#O+23O.*+�	r¢ 


including(object)


sequence:T

object:T


:T


-/&4" " �59'-/&�� 
 �z58+2%/+21 3&1 4�LAVT1J+�\Z+� M#O+23O.*+ yz1 L=+21 3O+2yª:R)T¨(+2YZL��,VT1J+*-$K�1 %/V�VT#&%/./0�+21 3O+23 :R�,+2%[WXL(1J793O-(�TSU+21 Nmyz1 L=V&+2y
¢	+�_TL�1 3O.2N #OVT1 3&4�	r79)T¨(+*.2L�© ¢ 
�'*K�1J-/./0O+23;V&+2%R�R%/-(�&%(#&3&48-���\Z+� M#O+23O.*+=#&3OV~V&+2%Rp�%(48+2)&3&1J-���\Z+� M#O+23O.*+A5Z1J-(#�WXN 1J-(1J+2%(L
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 :OperationCallExp

 :Operation


name =">"


 :Classifier


name="Boolean"


referredOperation
type

body


: AttributeCallExp

: IntegerLiteralExp


name="50"


type


 :Classifier


name="Integer"


arguments{2}

arguments{1}


referredAttribute

 :Attribute


name ="numberOfEmployees"


type


 :Classifier


name="Integer"


: VariableExp

source
source


referredVariable


 :VariableDeclaration


varN
ame 
="c"


type


 :Classifier


name="Company"


 :OclConstraint


name="enoughEmployees"

kind="inv"


 :Classifier


name="Company"


constraintElement
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 :OperationCallExp


 :Operation


name ="="


 :Classifier


name="Boolean"

referredOperation


type

body


: VariableExp

: IntegerLiteralExp


name="5000"


type


 :Classifier


name="Integer"


arguments{2}
 arguments{1}


 :VariableDeclaration


varName ="result"


type


 :Classifier


name="Integer"


constraintElement

 :OclConstraint


kind="post"


referredVariable


 :Operation


name ="Person::income"


 :Classifier


name="Integer"


type


 :Parameter


name="d"


 :Classifier


name="Date"


type


parameter


 :OperationCallExp


referredOperation
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 :OperationCallExp

 :Operation


name ="="


 :Classifier


name="Boolean"


referredOperation
type

body


: AttributeCallExp


: EnumLiteralExp


referredEnumLiteral


 :EnumLiteral


name="male"


arguments{2}

arguments{1}


referredAttribute


 :Attribute


name ="sex"


type


 :Classifier


name="Person"


constraintElement
 :OclConstraint


kind="inv"


 :Enumeration


name="Sex"


enumeration
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 :OperationCallExp

 :Operation


name ="implies"


 :Classifier


name="Boolean"


referredOperation
type

body


arguments{1}
 arguments{2}


 :OclConstraint


kind="inv"


 :Classifier


name="Person"


constraintElement


 :OperationCallExp
  :OperationCallExp


 :Classifier


name="Boolean"


type
type


 :Operation


name =">="


referredOperation


 :Operation


name ="="


referredOperation


 :IntegerLiteralExp


name ="18"


type


 :Classifier


name="Integer"


arguments{2}


 :BooleanLiteralExp


name ="true"


type


 :Classifier


name="Boolean"


arguments{2}


 :AttributeCallExp


arguments{1}


 :Attribute


name="isMarried"


referredAttribute


type


 :AttributeCallExp


arguments{1}


 :Attribute


name="age"


referredAttribute


type


 :VariableExp


 :Variable


varName="self"


referredVariable


type


 :Classifier


name="Person"


source
source
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 :IfExp


body


 :OclConstraint


kind="inv"


 :Classifier


name="Person"


constraintElement


 :OperationCallExp


 :Operation


name ="="


condition


 :Classifier


name="Boolean"


type
 referredOperation


 :AttributeCallExp
  :BooleanLiteralExp


name="false"


 :Classifier


name="Boolean"


 :Attribute


name="isUnemployed"


 :VariableExp


 :VariableDeclaration


varName="self"


 :Classifier


name="Person"


arguments{1}
 arguments{2}


type
type


referredAttribute


referredVariable


type


source


 :OperationCallExp
  :OperationCallExp


 :Operation


name =">="


 :Operation


name ="<"


 :Classifier


name="Boolean"


 :VariableExp


 :Variable


name="income"


referredVariable


 :IntegerLiteralExp


name="3000"


 :Classifier


name="Integer"


type


type


 :IntegerLiteralExp


name="3000"


 :Classifier


name="Integer"


type


referredOperation

referredOperation
 type
 type


arguments{2}
 arguments{1}
 arguments{1}
arguments{2}


thenExpression

elseExpression
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 :IfExp


body


 :OclConstraint


kind="inv"


 :Classifier


name="Person"


constraintElement


 :OperationCallExp


 :Operation


name ="="


condition


 :Classifier


name="Boolean"


type
 referredOperation


 :AttributeCallExp
  :BooleanLiteralExp


name="true"


 :Classifier


name="Boolean"


 :Attribute


name="isUnemployed"


arguments{1}
 arguments{2}


type
type


referredAttribute


 :OperationCallExp
  :OperationCallExp


 :Operation


name ="<"


 :Operation


name =">="


 :Classifier


name="Boolean"


 :VariableExp


 :Variable


name="income"


referredVariable


 :IntegerLiteralExp


name="100"


 :Classifier


name="Integer"


type


type


 :IntegerLiteralExp


name="100"


 :Classifier


name="Integer"


type


referredOperation
referredOperation
 type
 type


arguments{2}
 arguments{1}
 arguments{1}
 arguments{2}


thenExpression
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 :LetExp

 :VariableDeclaration


varN
ame
="income"


 :Classifier


name="Integer"


 :OperationCallExp


 :Operation


name ="sum"


 :AttributeCallExp

 :Attribute


name="salary"


 :Classifier


name="Integer"


 :AssociationClassCallExp


 :VariableExp


 :AssociationClass


name="job"


 :Classifier


name="Integer"


 :Classifier


name="Person"


 :VariableDeclaration


varN
ame
="self"


type


type


type


type
 referredOperation


referredAttribute


referredAssociationClass


referredVariable


source


source


source


initExpression


variable


in
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 :OperationCallExp

 :Operation


name =">="


 :Classifier


name="Boolean"


referredOperation
type

body


: AttributeCallExp

: IntegerLiteralExp


name="0"


type


 :Classifier


name="Integer"


arguments{2}
 arguments{1}


referredAttribute

 :Attribute


name ="age"


type


 :Classifier


name="Integer"


: VariableExp
source
source


referredVariable

 :VariableDeclaration


varN
ame 
="self"


type


 :Classifier


name="Person"


 :OclConstraint


kind="inv"


 :Classifier


name="Person"


constraintElement
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 :OperationCallExp

 :Operation


name ="="


 :Classifier


name="Boolean"


referredOperation
type

body


arguments{2}
 arguments{1}


 :OclConstraint


kind="inv"


constraintElement


 :OperationCallExp
  :VariableExp


 :Classifier


name="Integer"


type


 :Operation


name ="*"


referredOperation


 :Variable


name ="result"


type


 :Classifier


name="Integer"


referredVariable


 :IntegerLiteralExp


name ="1000"


type


 :Classifier


name="Integer"


arguments{2}


 :AttributeCallExp


arguments{1}


 :Attribute


name="age"


referredAttribute


type


 :Operation


name ="income"


 :Classifier


name="Integer"


type


 :Parameter


name="d"


 :Classifier


name="Date"


type


parameter
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 :OperationCallExp

 :Operation


name ="<"


 :Classifier


name="Boolean"


referredOperation
type

body


arguments{1}
 arguments{2}


 :OclConstraint


kind="inv"


 :Classifier


name="Person"


constraintElement


 :OperationCallExp
  :Classifier


name="Integer"


type


 :Operation


name ="size"


referredOperation


:AssociationEndCallExp


source


 :AssociationEnd


name="employer"


referredAssociationEnd


 :IntegerLiteralExp


name ="3"


type


 :Classifier


name="Integer"


 :VariableExp


source


 :VariableDeclaration


varName="self"


referredVariable


type


 :Classifier


name="Person"


participant


 :Classifier


name="Company"
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 :OperationCallExp


body
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