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Adt Chocolate;
Interface
Sorts chocolate, praline, truffle;
Subsort
praline < chocolate;
truffle < chocolate;

Generators
P : praline;
T : truffle;

End Chocolate;
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Class Packaging;
Interface
Use Chocolate;
Type packaging;
Methods
fill _ : chocolate;
full-praline;

Creation
Create-packaging;

Body
...

End Packaging;Qe¬C¸£§�«+©�W�¹r��HY��_��`_ba	��
s�®��ö�ñ	X=ö	YJû8ü9Y��	 k¡9¢+¢n�Å¥�¦H§� �©#c�°�¯+©¶«N±W¡9ª*©
���,dCe��,f�&��������BgEÌ+í�4J(;(c"3ï�7�¡�í@6ih�ì�î�6*%�£$4�8:6�§ IA16´Ì+í�4J(;(´&�ï�7�¡�í@6�è1ì î�6*%�£$4�8:6�ï%£ÃÌ+í�4J(;(´&�ï�7�¡�í@6�jNk9lKm1k�n,o/pqn¾÷�èBr�6�ì~Ü!<�.&èh÷�¡H%%6Y0w§�sÇè4(oîBA16×£Mïcí¢í2ï�ª×Ïè1ì9÷�5

Ñ Òt ?-<Bu�?�v-O@P%v�w DYFi·�¡9ª%]£¡J¸9¬�°�¸�I�Õ!¼ÃÕ�F!
� C  K ?-<Bu�?�v-O@P%v Ñ <38;:=<3:->@?�ACB ÕN±]§¨ C S�W·�«¿¡J C¬�°�© K ?-<Bu�?�v-O@P%v I�Õ�¼ÁS�T
 IA16n�a ! ê(Mèh÷�ì54cî�¡H%%6-è1ì57�¡�8:6;7!Ü!<�îBA�è4(�Ì+íx4J(;(-è1ì�î�6*% £$4�8:6-è4(w÷�èBr�6�ì~Ü$<65

È ÂD E y�zB{�|3zB}@~ ��} w Ó-Fs·�¡9ª%]£¡J¸£¬C°�¸�I�Õ!¼ÁÕ Ê D E y�zB{�|@zB}@~ ��} Ù;Õ



� W �L�i���i�*���������Y���;�Y�������
4��57H5i� D E y�zB{�|@zB}@~ ��} w Fs¬�°�¬C¯-K ?-<Bu�?�v-O@P%v H:�ç·�¡9ª%]£¡J¸£¬C°�¸�Õ+°¨©u²�K ?-<Bu�?�v-O@P%v H9·�¡9ª%]£¡J¸£¬C°�¸��ë·�¡£ª ]£¡J¸£¬C°�¸�I)T
���;����� ���-�����	�T�����Y�n�L�ä�Y�������n�����-�����	���H�	�C�����_�	�N�
Q�«+¥£¤E¡c¢N©u¯	¥s±,����»É¤�¥�¦H§� �©n¢N¬�¸9°�¡s¯+§�«=©s¢	¡J°�¦®¡c¢N©u¯	¥J±�¡º�	 3¡9¢=¢L¤�¥�¦H§� �©Y¬C°�¯+©u«-±W¡9ª_©s¢*¼9¬C¯½¬3¢e·�¥)¢=¢N¬�­� C©¯+¥!­�§¨¬C 3¦ê¡Å÷	 �¡)Ü%4K L($¢h÷��54K£�¤H%%6®¡J°�¦#¡|÷K �¡)Ü%4K �¢B��£�6*%@¥$4�8:6;¹'c�°H¯=§�¬C¯=¬CÇ)©u �ý)¼y¡�¸£ C¥9­�¡J Y¢-¬C¸£°�¡J¯=§�«+©®¸9«=¥9§�·�¢¯+³¨©�¢-¥9«+¯¿¢�¡s°�¦/¯-ý�·�©s¢_¼)¯+³¨©�¢-§�­���¢N¥9«=¯n¡J°�¦®¢N§¨­���¯-ý�·�©�«+©u k¡J¯=¬C¥9°�¢_¼�¡9¢L²�©¶ C �¡£¢�¯+³¨©�¥£·ä©¶«;¡J¯=¬C¥£°�¢�¥s±>����»¢N¬�¸9°�¡s¯+§�«=©s¢L¡s°�¦å�	 k¡9¢=¢µ¬�°H¯=©u«N±W¡£ª_©s¢*¹¦�w¢ã±]¥£«�¡n¸9 C¥£­�¡J �¬�°H¯=©u«N±W¡£ª_©)¼u¬C¯½¸9«+¥£§�·�¢L¯+³¨©Y¯Ný�·�©s¢_¼£¯+³�©1¢N§�­��W¯-ýH·�©«+©¶ 3¡J¯=¬C¥£°�¢_¼�¯+³�©c¤�©u¯=³�¥�¦�¢*¼�¡J°�¦!¯+³�©´¢N¯¿¡J¯=¬3ª�¥9­9§+©sª*¯;¢�¥J±µ¡®¢N©u¯Y¥s±	ª_ k¡9¢=¢�¬�°H¯=©u«N±W¡£ª_©s¢_¹
È'&¨(>),+.-�+�01)É���]���@©«ª¬ x¡)Ü%4K y($¢h÷��54K£�¤H%%6#4��57º÷K �¡)Ü%4K >¢B��£�6*%@¥$4�8:6!­=*6®£Àí w Ä�¯�° î V;± � î ��² Ü:6³4~(�6%£´¡�¥�µi¶! ($¢h÷��54K£�¤H%%6+(U4��57gò w Ä ÑYÒó V ± � ó ��� Ü:6³4g(�6%£R¡�¥U8: �4J(;(¢B��£�6*%@¥$4�8:6�($¤�8 A³£BAC4K£*¯ °î w Ó�·,¸îYÕ$¹ °î�Õ � î Ù#4��C7 Ñ Òó w Ó-F	� ó I�Õ!¹ Òó Õ_Ö ó Õ_Ø ó Ù!­ IA16c¸9 �¥9­�¡s L¢-¬C¸9°�¡J¯+§¨«+©³¡�r�6*%�íº4��57Áò»¢4(s5

¯ ùN¼ ú w D ÿ± � î �q² · ¸î»½ ÿ± � ó ��� F	� ó I�Õ¾¹ ù¿¼ ú Õ ÿ± � î ��²
�
î ½ ÿ± � ó ���

� D EÀ S�T
 IA16c¸9 �¥9­�¡s e¬�°H¯=©u«N±W¡£ª_©Á¡�r�6*%�òº¢4(s5

ÑYú w D ÿ± � ó ��� F	� ó I�ÕºÄ ÿ± � ó ��� ¹ Òó V�ÂuÕ ÿ± � ó ��� Ö ó Õ ÿ± � ó ��� Ø ó S�T
c�°�¥9«¿¦H©u«Y¯=¥º©u°�¢-§�«+©c¯=³�¡J¯G¯+³�©c¸9 �¥9­�¡s �¢-¬C¸9°�¡J¯+§¨«+©c¬3¢Y¡s°�¥9«¿¦H©u«���¢N¥£«+¯=©s¦Å¢-¬C¸9°�¡J¯+§¨«+©)¼¨¢N¥9¤¾©cª_¥9°�¦H¬C¯=¬C¥9°�¢¡J«=©c«+©�Ã)§�¬C«=©s¦Á¥9°g¢-¬C¸£°�¡J¯=§�«+©s¢Y¢-§�ª;³Å¡£¢�¤�¥9°¨¥9¯+¥£°�¬3ª*¬C¯-ý)¼)«+©u¸£§� 3¡s«+¬�¯Ný¾¡J°�¦�ª*¥9³�©u«=©u°�ª_©æ¹L»�³�©�±]¥9 � C¥s²Y¬C°¨¸¦H©:
�°�¬C¯=¬C¥9°�¢�¬C°�¯+«+¥�¦�§�ª_©c¯+³�©
¢N©c°�¥9¯=¬C¥£°�¢_¹
È'&¨(>),+.-�+�01)É���]���@ÄÝ"Å4��5<�Æ�($¡)% £�6;7�4��57'¡)%;7�6*% Æ]($¡)% £�6;7Ã($¢h÷q�54K£�¤�% 6$­µ�¤!¡J°�ý��-¢-¥9«+¯=©s¦�¢-¬C¸9°�¡J¯+§¨«+©^Ç�¤u,C¡��ÉÈÊ4��C7ÉË�ÌR¯ w Ó�·iÕ � Ù�8%¡��6($¢4(Z£3(#¡�¥#4º(�6%£�¡�¥�($¡)%%£Ë(b· Û ÈÊ4��574Í· Â ÿ ·�Æ�($¡)%%£�6;7*¥$4)&R¢@ �<¾¡�¥b¡_,16*%;4K£�¢B¡��Î¡)%Ï¥$¤9�58:£�¢B¡��Ð�C4)&É6+( � w Ä

�NÑ ¼ Ò V ÑÏÓ/ÔqÕ ¼ Ò Ó�Ô'Ö ¢@£BA �
Û Ë*­�µb�¥9«¿¦H©u«��-¢-¥9«+¯=©s¦#¢-¬C¸9°�¡J¯+§¨«+©×¢4(Á4T£�%Z¢ ,1 @6®Ó�·iÕ$¹ºÕ � ÙÁ($¤�8 AÅ£BAC4K£�Ó�·iÕ � ÙÁ¢4(Á4g&R4��5<�Æ�($¡)%%£�6;7�($¢h÷��C4K£�¤�% 6+ÏÓ�·iÕ$¹�Ù#¢4(#4c,5¡J(�6®£SØuÏ�4��C7Ù£BA16#¡_,16*%`4K£�¢B¡��T�C4)&É6+(c($4K£�¢4(B¥$<¾£BA16*¥$¡K @ �¡ Ö ¢B�9÷g&R¡��5¡K£�¡��5¢B8!¢@£�<�8%¡��57�¢@£�¢B¡��6Ï¢ ¥bÚÜÛ �NÑ5Ý ¼ Ò Ý,ÞT�NÑ�ß ¼ Ò ß 4��C7áà ± ¹âà Ð £BA16Z��ã ± ¹äã Ð Tå+`�
Ja��£V;fh^�}�X5æ�ç��efh[½V�è/é:ê�ë@ì�é%í�í�î�ïZê�ðZñ`ê�ñ�ð�ò�ñ`ë�x9\*^¿è/ï ò�ñ;ë�j�\*^�[�
s\*^�`=x)f jNçôógX�õcX�fh[½V��9V;^]`�f�V;o�\_^]bsaN^½^�a-o�V;`�fr\_q}�^�a�ö£a-tuf�÷*a_xs`]^�V;qs[�fh`]f�÷*a	V;qJbÀVmqu`]fh[]pulnl�a-`]^�f��=� �



�q�@øK�ÊùNú��´�5�üû �	ý
aL«+©Z��«=©u¸9§� k¡J«=¬C¯-ýÁ¬3¢	©�Ã6§¨¬CÇ£¡J �©u°H¯	¯=¥º¯+³¨©�©uü�¬3¢N¯=©u°�ª_©n¥J±µ¡� �©s¡9¢-¯Y¢-¥9«+¯�±]¥£«Y©uÇ)©u«=ýº¯+©¶«+¤g¹>þ�©u¸£§� 3¡s«+¬�¯NýÁ¬k¢�¡¢-¯+«+¥£°�¸9©¶«�ª_¥£°�¦H¬�¯+¬C¥£°Å²Y³�¬kªm³õ¡J � C¥s²n¢�­�¥£¯+³ê¡9¦���³�¥�ªº·�¥£ Cý�¤�¥9«=·�³�¬3¢-¤Î¡J°�¦g¢N§�­���¢N¥£«+¯�·�¥£ Cý�¤�¥9«=·�³�¬3¢-¤g¹þY©u¸9§¨ 3¡J«=¬C¯-ýÁ¬C¤¾·� C¬�©s¢�·¨«+©:�W«+©u¸£§� 3¡s«+¬�¯Nýæ¹��	¥9³¨©u«+©u°�ª_©�¬3¢	°�©u©s¦�©s¦/¯=¥º±]¥9«¿ª_©c¡J°!©�Ã)§�¡s¯+¬C¥£°�¯+¥´­�©�Ç£¡s C¬3¦®¬C°¡s C y¬k¢N¥£¤�¥9«=·�³�¬3ªn¤�¥�¦H©u k¢_¹
È'&�(*),+.-/+�01)É�������]��ÿ��Y%%6%Æ-%%6]÷�¤¨ x4)%¿Ïµ% 6]÷�¤� �4)%+Ï�4��57'8%¡�A16*%%6Z��£�($¢h÷q�54K£�¤�% 6$­µb� ¡)%`7�6*%%Æ�($¡)%%£�6;7�($¢h÷��C4K£�¤�% 6�¯ w Ó�·iÕ!¹ºÕ � ÙÙ¢4(|·�«+©:�W«+©¶¸9§� k¡J«U¢ ��¥$¡)%�4��5<'Ú Û �NÑ5Ý ¼ Ò Ý 4��57 4��5<à��³¹ à ± ¢B� · Â Ï#£BA16*% 6Ù¢4(³4^ @6;4J(Z£�($¡)%%£�ã Û ·ì($¤�8%A £BAC4K£iÚ Û � Ñ ¼ Ò 4��57³à��Ü¹ à�¥$¡)%/($¡)&É6à�Û^· Â ­¯ ¢4(�«=©u¸9§� k¡J«³¢ �«£.A16m% 6Á¢4(Á4  36;4J(Z£�Ä�àcÕ%ãKVRÛ · Â ÿ ·ì($¤�8%A £BAC4K£�à � ¹ àº4��57ÐÚâÛ �NÑ ¼ Ò ­T¯ ¢4(ª_¥£³�©u«=©u°H¯#¢ � ¢@£�¢4(´%%6]÷�¤¨ x4)%Í4��C7U6;4�8%A�($¡)% £,ã�AC4J(#4�&R4��	¢3&R¤�& ¢B�Ð·i­
��©u¤¾¤!¡ W�¹	�£¹	��­�©u �¥J²�·�«=¥JÇ�¬3¦�©s¢Y¡�ª*¥9¤®­�¬C°�¡s¯+¥£«+¬3¡s öª_¥9°�¦�¬C¯+¬�¥9°!¯+³�¡J¯n¬3¢�©�Ã)§�¬CÇ£¡s C©u°�¯�¯=¥Á«+©u¸£§� 3¡s«+¬C¯-ý)¹

�&�eôe d!�������]�ä=*6®£L¯ w Ó�·iÕ!¹ºÕ � ÙÃÜ:6Î4��Å¡)%`7�6*%%Æ�($¡)%%£�6;7�($¢h÷��C4K£�¤�% 6´¡�r�6*%R4����5¢@£�6/(�6®£i¡�¥º($¡)%%£Ë(�­¯ ¢4(Ã%%6]÷�¤¨ x4)%Í¢ � Ö A16Z�Ï6Zr�6*%ÍÚÜÛ �NÑ5Ý ¼ Ò Ý,ÞT�NÑ�ß ¼ Ò ß 4��57�£BA16*% 6#¢4(w($¡)&É6ià � ¹âà ± Õ%à Ð Ï £.A16Z�Ü£BA16*% 6?¢4(Ä�à�Õ%ãKVn($¤�8%AT£BAC4K£,à�¹âà ± Õ%à Ð 4��C7áã#¹Êã ± Õ%ã Ð 4��57RÚÜÛ �NÑ ¼ Ò 4��57Rà � ¹ÊàR­
aL«+¥£·�¥)¢N¬�¯+¬�¥9°TW¨¹	�£¹	��©u°�¢-§�«+©
¢�¯=³�¡J¯Y¯=³�©c¸9 C¥£­�¡J ½¢N¬�¸9°�¡s¯+§�«=©º¬k¢Y¡J°!¥9«¿¦H©u«���¢N¥£«+¯=©s¦Å¢-¬C¸9°�¡J¯+§¨«+©)¹

���0��L0��!+B-�+�01)����]�����ä=>6%£eí Ü:6�4Á(�6%£�¡�¥ µü¶å ~($¢h÷��54K£�¤H%%6+(#4��57´ò Ü:6�4/(�6®£�¡�¥?8: �4J(;(´¢B��£�6*% ¥$4�8:6=(�­h3¥'£.A16®÷	 �¡)Ü%4K �($¢h÷q�54K£�¤�% 6�¯ ù¦¼ ú ¢4(³8%¡)&�,1 @6%£�6U4��57~($4K£�¢4(���6=(T£BA16|&R¡��5¡K£�¡��5¢B8!¢@£�<ô8%¡��57�¢@£�¢B¡��)ÏR£BA16Z�¯ ùN¼ ú ¢4(#4��Ü¡)%;7�6*% Æ]($¡)% £�6;7Ã($¢h÷q�54K£�¤�% 6$­
c�°|¡�¢N¬�¤�¬C k¡J«G²Y¡uý)¼ö¡�¢-©u¯�¥J±�ª_ 3¡£¢+¢Y¬C°�¯+©u«-±W¡9ª_©s¢�¤®§�¢-¯n¢+¡J¯=¬3¢�±]ý�¯=³�©Áª*¥9°�¯+«;¡!��Ç£¡s«+¬3¡s°�ª_©®ª_¥£°�¦H¬�¯+¬C¥£°Å¯=³�¡J¯¸£§�¡J«¿¡J°�¯+©u©s¢*¼�¡J¯Y¯=³�©´¢Ný�°H¯¿¡9ª_¯=¬3ª� �©uÇ)©u �¼£¯+³�©´¢N§¨­�¢N¯=¬C¯+§¨¯;¡J­¨¬C C¬�¯-ýÁ·�«+¬�°�ª_¬C·¨ C©n¥J±G¡s°�¥£­9§+©sª_¯Y¥s±L¯-ý�·ä©?� J ­�ý¡s°Hý�¥£­9§+©sª_¯G¥J±	¯-ý�·ä©#��²Y³¨©u°³��¬3¢n¡Á¢N§�­9��¯-ý�·ä©´¥J± � Jk¹
È'&�(*),+.-/+�01)É�������]�ä� Ì�¡���£�%;4KÆ�r!4)%Z¢B4��58:6�8%¡��C7�¢@£�¢B¡��Ï­µ×(�6%£,¡�¥¬8: �4J(;(¬¢B��£�6m% ¥$4�8:6+(µò ($4K£�¢4(���6+(�£BA16nª_¥9°�¯+«¿¡/�WÇ£¡J«+¬k¡J°�ª*©R8%¡��57�¢@£�¢B¡���¢ �'¥$¡)%�4��C<Í8Z �4J(;(b¢B��£�6*% ¥$4�8:6Ó-F	�
I�Õ!¹ Ò Õ_Ö Õ_ØºÙL4��57�ÓNF	� J I�Õ!¹ Ò J Õ_Ö J Õ_Ø J Ù�¢B��ò £.A161¥$¡K @ x¡ Ö ¢B�9÷�,ö%;¡_,Ï6m% £�<LAC¡K �7J(�­�h@¥,�Ü¹�� ¼ ú � J £BA16Z�¥$¡)%É6;4�8 A'&É6%£BAC¡�7�é�ÞBG�H¦ã!J ± ÕuT¶TuT_Õ®ã/J² ¢B�ßÖÊJi£BA16*% 6�6��	¢4(Z£Ë(Ù4ê&É6%£.AC¡�7�é!Þ�H¦ã ± ÕuTuTuTuÕ®ã ² ¢B�~Ö ($¤�8%A£BAC4K£,ã/Jî ¹âã î Ä���¹ ð ¹ ñ V!­
� ¬CÇ)©¶°Á¡c¢N¬�¸9°�¡s¯+§�«=©�¡s°�¦�¡c¢-©u¯	¥J±�Ç£¡s«+¬3¡s­� C©
¢_¼9²G©�ªu¡s°®ª_¥9°�¢N¯+«=§�ª_¯	¯+³¨©n¢N©u¯	¥J±ã¯+©u«=¤!¢�¬C°Á¯+³¨©�±]¥£ C C¥s²Y¬�°�¸²1¡
ý H
È'&�(*),+.-/+�01)É�������]���Ô$N6%£�¡�¥Í4K @ ,£�6*%*&�(�­=>6%£�¯ w Ó�·iÕ!¹ºÕ � Ù®Ü:6Á4�($¢h÷��C4K£�¤�% 6Î4��C7�� Ü:6Î4Ð·�Æ�($¡)% £�6;7Ür!4)%Z¢B4)Ü: @6®($¤HÜm(�6®£�¡�¥��'­# IA16Á(�6%£b¡�¥4K 3 N£�6*%*&�(´¡�r�6*%ü¯ 4��57�� Ö ¢@£.A!($¡)%%£¦ã#Û^·	Ï��5¡K£�6;7åÄ���� ¼  V Ò Ï�¢4(#£.A16b @6;4J(Z£�(�6®£ Ö ¢@£BA³£.A16*¥$¡K 3 �¡ Ö ¢B�9÷,ö%;¡_,Ï6m% £�¢�6+(s5



�"! �L�i���i�*���������Y���;�Y�������
#%$'& Û#Ä(�)� ¼  V Ò ¥$¡)%�4K @  & Û*� Ò G]Õ%ã!J1¹âã,+
#	#%$ ÚÜÛ#Ä���� ¼  V Ò ¥$¡)%�4K @  Ú H5�Oã!JIÛ �

Ïi($¤�8 A³£BAC4K£*ã!J1¹âã"+
#-#	#%$ ÚiÄ/. ± ÕuT¶TuTuÕ0. ² VÜÛÎÄ(�)� ¼  V Ò ¥$¡)%³4K @ �Ú Hüã ± ÕuT¶TuT_Õ®ã ² � ã!J�ÏÁ($¤�8 A £.AC4K£�ã!J#¹�ã 4��57Ù¥$¡)%'4K 3 

. î Û#Ä���� ¼  V Ò21 Ä0�¾¹ ð ¹ ñ V!­
3 6 7�6	���Ï64� � ¼  57698w Ä=Ä(� � ¼  V Ò V Ò Ó�Ô 4J(Å£.A16³·�Æ]($¡)% £�6;7'(�6%£Á¡�¥×4K @ �£�6*%*&�(Å¡�r�6*%T¯O4��57:�êÏ'4��57
��� 576;8w �)� ¼=< 4J(�£BA16�(�6%£�¡�¥Í4K @ ö÷)%`¡�¤9�57É£�6*%*&�(�­
>�&9eôd?�A@~���]�ä�]�CB h@¥Î£�<m,16bã!Ji¢4(Á4�($¤HÜZÆ�£�<;,16Î¡�¥#ã9Ï�¢�­B6!­hÏ�ã!J�¹ ã9Ï £BA16Z� 6Zr�6m%:<'£�6*%*&»¡�¥R£�<m,16�ã!Ji¢4(4K  ($¡�4�£�6*%*& ¡�¥#£�<;,Ï6�ã5­
3ÙA16 �U¯«¢4(á4�÷K �¡)Ü%4K i($¢h÷��54K£�¤H%%6+Ïb4��57Ù· w · ¸ ½ ·ED�Ï Ö ¢@£.A³· ¸ £BA16c(�6%£ ¡�¥#µü¶GF�($¡)%%£Ë(á4��57Ù·ED£BA16�(�6®£�¡�¥´Ì* �4J(;(i£�<m,16+(;Ï,£BA16Z�Ð£�6*%*&�(b¡�¥Y($¡)% £ ã¾Û^· ¸ (Z£�4��57L¥$¡)%i7�4K£�4Rr$4K �¤�6=(;Ï Ö AC¢@ @6b£�6*%*&�(b¡�¥i£�<m,16� Û^·EDÊ4)%%6 ¡)Ü�H�6;8:£i¢B7�6Z��£�¢ ��6*%+(�­
���;����� IKJML N ���������i�
��°ô�PO�»�¤�¥�¦H§� �©�ª*¥9°�¢-¬3¢N¯¿¢º¥J±À¡ÅÇH¬k¢N¬�­� C©Á·�¡s«+¯¶¼�²Y³�¬kªm³ê¬3¢c¯+³�©³��Ow»E¢N¬C¸£°�¡J¯=§�«+©,Q�¡s°�¦É¡Å³�¬3¦�¦�©u°·�¡s«+¯u¼�²Y³¨¬3ª;³�¬k¢�¸9¬�Ç)©u°�­�ý!¡Á¢N©u¯n¥J±½Ç£¡J«=¬3¡J­¨ C©s¢*¼�¡J°�¦|¡Á¢N©u¯Y¥s±L±]¥9«=¤�§� k¡J©c¡s 3¢-¥®ªu¡J � C©s¦!¡Jü�¬C¥£¤!¢_¹
È'&¨(>),+.-�+�01)SRUT2V�T/VCRXWZY!¤94K£�¢B¡��6Ï�4K£�¡\[R¢B8L¥$¡\]^[R¤¨ x4JÏ5¥$¡\]_[R¤� �4JÏ�4���¢B¡\[É­=*6®£ ¯ w Ó�·iÕ$¹ºÕ � Ù´Ü:6#4`]%6]÷�¤� �4\]ba$¢h÷��54K£�¤c]%6#4��57d� Ü:6#4á·�Æ�7�¢ea�H$¡�¢B�9£� �<�Æ/a$¡\]%£�6;7�a�6%£�¡�¥Rr$4\]:¢B4)Ü: 360a�­
2�­üµ ¯*�W©�Ã)§�¡J¯=¬C¥£°�¢eaÁ4`fC4�¢�]ºÄ/.*Õ0.�J�VÁ¡�¥Î£�6^]^[daÙ¢B�g�)� ¼  a$¤98 A×£.AC4K£ £BA16ha$¡\] £b¡�¥i.�4��C7 £BAC4K£�¡�¥
.�J�4\] 6i]%6% �4K£�6;7ÅÜ!<�£BA16h]%6	j 6��	¢Br�6Î4��57'£(];4��ka$¢@£�¢Br�6Î8: �¡�a$¤C] 6´¡�¥R¹Î­l3Ü6R7�6 �5¡K£�6á4Ù¯iÆ`6�Y!¤94K£�¢B¡��Ä2._Õ�.�J�V�Ü!<m. w .�J�­s5­üµb�#¡s¯+¥9¤¾¬3ªÀ±]¥£«+¤®§� 3¡U¢ea�6Z¢@£BA16^]R4Ù¯iÆ;6�Y!¤�4K£�¢B¡��ô¡\]R4Å¦H©:
�°�©s¦H°�©
¢+¢�±]¥£«+¤®§� 3¡Ü¡�¥á4Ð£�6^]^[n.Î¢B�
�)� ¼  �5¡K£�6;7`op.�­

q ­üµ ±]¥£«+¤®§� 3¡ Ç�¡\]�¡Jü�¬C¥£¤ÉÌÁ¢ea�6 ¢@£.A16^]R4��Å4K£�¡\[R¢B8�¥$¡\]^[R¤¨ x4T¡\]¾4 ¥$4\[R¢@ �<'¡�¥´4K£�¡\[R¢B8�¥$¡\]_[R¤� �4�6Fsr î Õtr~ïC��¹ ð ¹ ñ I1­u3Ü6#�5¡K£�6�a$¤98 AU4¬¥$4\[R¢@ �<®Ü!<�r ±wv'xyxyx"v r ²�z rL­
È'&¨(>),+.-�+�01)SRUT2V�T/V�Ê�µi¶{FS[R¡�7�¤� @6!­=*6®£�íëÜ:6´4Ga�6®£i¡�¥Íµi¶{FSa$¢h÷��54K£�¤c]%60aÎ4��57®ò Ü:6´4�a�6%£ ¡�¥´8: x4�ataÎ¢B��£�6^]@¥$4�8:60aha$¤�8%AÜ£BAC4K£�£BA16c÷K �¡)Ü%4K 
a$¢h÷��54K£�¤C] 6�¯ ù¦¼ ú w Ó�·iÕ!¹ºÕ � Ùb¢eab8%¡\[bf1 36%£�6$­�µb�Ð�PO�»�¤�¥�¦�§� C©´¢eab4¾£(]Z¢;f1 @6�| 7 ° ù¦¼ ú w Ó�¯�°�Õ0�|Õ_}YÙ;ÏÖ A16^]%6

~ ¯�°×¢ea#4��Ðµi¶{F:a$¢h÷��C4K£�¤C] 60+
~ � w Ä2� Ò V Ò Ó�Ô ¢eaR4R·�Æ 7�¢ea�H$¡�¢B��£� x<�Æ/a$¡\]%£�6;7�a�6%£�¡�¥#r!4\]Z¢B4)Ü: @60a´¡�¥��h+



�q�@øK�ÊùNú��´�5�üû �\�
~ } 4�a�6%£�¡�¥�¥$¡\]^[R¤¨ x4�6ÉÇ�4��	¢B¡\[da�ÌÙ¡�r�6^]ü¯ ù¦¼ ú 4��57d� ­

>�&9eôd?�A@:R�T2V�T/V92 h � £BA16Á8%¡���£�60��£R¡�¥uaZ£�]:¤98:£�¤c]%6;7�a7fÏ6;8$¢ ��8%4K£�¢B¡��\a;Ï#4�� µi¶{FK[R¡�7�¤¨ 36{[R4�<T¡)Ü$r!¢@Æ¡�¤"aZ �<Î¤,a�6R6% 36^[É6Z��£�aÎ�5¡K£� �¡�8%4K @ �<'7�6	�L�Ï6;7JÏ�¢�­B6!­hÏ�7�6	���Ï6;7'¢B�Ü¡K£BA16^]�[R¡�7�¤� @60a�­
Qe¬�¸9§�«=©¾W¨¹hÆ�·�«=¥sÇH¬k¦H©s¢�¡�¤¾¥9«+©Ãª_¥9¤¾·� C©uüÙ��O�» ¤�¥�¦H§� �©)¹�c�±G¦H©:
�°�©s¢�¡'Q*c�Q*_EÄ.
�«;¢N¯c¬�°�¼Ï
�«¿¢N¯�¥£§�¯:V¢-¯+«+§�ª_¯+§�«=©)¼)¡s­� C©n¯+¥Ã¢N¯+¥£«+©n­�¥Jü�©s¢	¥J±�¯-ý�·�©b���c�	X��KY)���9Yc¦H©Z
�°�©s¦Á­Hý`�	 k¡9¢=¢�¤�¥�¦H§¨ C©��?�c�	X��	Y)���9YÁÄ�¢-©u©Qe¬�¸9§�«=©'W�¹���V;¹ c�¯®¦H©:
�°�©
¢º¯N²G¥#¢-¥9«=¯;¢:H{�)������\s���c�	X���Y)�A��Yg¡J°�¦�����\s���A����\s���C��X��KY��A��Y ÄË±]¥£«Á°�¥9°��©u¤¾·�¯-ýÜQ*c�Q*_�¢%V;¹³c�¯º·�«=¥JÇ�¬3¦�©s¢�¯-²�¥|¸9©u°¨©u«;¡s¯+¥9«¿¢:H����g±]¥9«Ãª_«+©s¡s¯+¬�°�¸Å©u¤¾·�¯-ýÅQ*c�Q _w¢_Q	¡s°�¦��A���\�s�c�±]¥£«�¡£¦�¦H¬C°¨¸!¡�­�¥sü�¥s±G¯Ný�·�©����C�KX��	Y��A��Y®¡s¯�¯+³¨©º©u°�¦!¥J±G¡ÁQ*c�Q _´¼�¯+³¨©RQ*c�Q*_ ¥9­¨¯;¡J¬�°�©s¦|¡
±]¯+©¶«�¯=³�¬3¢¥£·ä©¶«;¡J¯=¬C¥£°g¬3¢n¡�°�¥9°9��©u¤¾·�¯-ý�¥£°�©)¹w»�³�©Á¥9·�©u«¿¡J¯+¬�¥9°�¢c¦H©Z
�°�©s¦!­Hý!¯+³¨¬3¢i��O�» ¤�¥�¦H§� �©Á¡s«+©�H��)���)���ö¼²Y³�¬kªm³|«+©u¯=§�«+°�¢À¯=³�©Á¥9­9§+©
ª_¯�¬3¦�©u°H¯=¬S
�©¶«Y¥J±Y¯=³�©Á­�¥süê¡J¯c¯+³�©Á³¨©s¡9¦Å¥s±Y¯+³¨©ÎQ*c�Q _iQ��"�C�c���C�"�ö¼�²Y³�¬3ª;³«=©u¤�¥sÇ)©s¢e¯=³�¬3¢Y¥9­9§+©sª*¯�¬3¦�©u°H¯=¬S
�©¶«yQ�¡J°�¦��c�s�?��¼)²Y³�¬kªm³!«+©¶¯+§�«=°�¢�¯+³�©´¢-¬	�u©c¥J±½¯+³¨©¾Q>c�Q*_´¹
»�³�© �c�)�\��¡¢� 
�©u 3¦c¸9¬CÇ)©
¢ã±]¥£«+¤®§� 3¡s©£}�Q£¯+³�©uý�±]¥£«+¤!¡s C CýÀ¦H©:
�©s¦c¯+³�©G¸9©u°¨©u«;¡s¯+¥9«¿¢L¡J°�¦º¯+³�©Y¥£·ä©¶«;¡J¯=¬C¥£°�¢_¹»�³�©w¢N©¶¯�¥J±ãÇ£¡J«+¬k¡J­� �©s¢�§�¢N©s¦/±]¥£«	©s¢N¯¿¡J­� �¬3¢N³¨¬C°�¸´¯+³�©Y±]¥9«=¤�§� k¡J©Y¬k¢¤� wM¥ ­�¥süC¦t§©¨ u § v7ª¬«%v ÕN± «t­�®�¯t°�±(® ¦t§7¨ u § ª¬«%v0² ¹

Adt FifoPackaging;
Interface
Use Naturals, Packaging;
Sorts ne-fifo-packaging, fifo-packaging;
Subsort ne-fifo-packaging < fifo-packaging;
Generators
[] : -> fifo-packaging;
insert _ _ : packaging fifo-packaging ->

ne-fifo-packaging;
Operations
first _ : ne-fifo-packaging -> packaging;
extract _ : ne-fifo-packaging -> fifo-packaging;
size _ : ne-fifo-packaging -> natural;

Body
Axioms
first (insert box []) = box;
first (insert box f) = first f;

extract (insert box []) = [];
extract (insert box f) =

insert box (extract f);

size [] = 0;
size (insert box f) = 1 + (size f);

Where
box : packaging;
f : ne-fifo-packaging;

End FifoPackaging;

Qi¬C¸9§¨«+©�W�¹rÆ�H���_¬�;_ba´³dµA�u¶��A���\�?�c�	X���Y��A��YR��Ow»¸·Å¥�¦H§¨ C©



�K� �º¹i�d»i�*����������¼��t¼�»¾½������¿;��¿(À ÁÃÂ7Ä´Å?ÅÆN Ç�ÈdÉ�Â��
»�Ê?Ë4Ì?Í?Î0Ì�Ï,Ð©ËlÏ�ÑdÒÓ�´ÔÕÒ"Ð0ÐuÖ`ÏC×cÍ?Ô-Ë�ØÕÐ�Ù�ÏÃ×CËAÐ0Ú_Î�Ø	Û�Ë4ÒÃÚ_ÏsÔ	Ô	ËÜÚ_Ù0Ø-Ï"ÝÃÏAÑ�Ï"Û9§0ËAÚ^ÙtÐhÊ�ÒyÞcØ-Ý?ß:Ù�Ê?ËlÐ�Ò�Ö`Ë
Ð©Ù�Î0Í�Ú^Ù0Í?Î�ËºÛHýPÖ`ËAÒ�Ý�Ð�Ï�Ñ�Ò�ÝiËyÝ�ÚyÒAÌ�Ð©ÍàÔ�Ò�Ù�ËA×�ÒAÔ	ß"ËáÛ?ÎtÒAØ�ÚºÝ?ËyÙáâ¦�PÚ_Ù0Í�ÒAÔ	Ô�ý\ãyÒ�Ú_Ô�ÒsÐ0Ð�Ö`ÏC×CÍ?Ô	ËäØ�Ð�Ú_ÏsÝ�Ð©ØÕ×cËyÎ�ËA×
Ò"Ð�Ò�Ù�ËyÖ`Ì?ÔÕÒ�Ù�ËmÑ2Î�Ï"Öæå�Ê?Ø�ÚtÊlÏ"Û9§0ËAÚ^ÙtÐ�Ò�Î0ËuØ	Ý�Ð©ÙtÒAÝcÙ�Ø�ÒAÙ0ËA×�â��ç�´ÔÕÒ"Ð�ÐmÖèÏC×cÍ?Ô	Ë�ØÕÐbÖ{Ò"×CË�Ï�Ñ£Ò�ÞCØ�Ð©Ø-Û?Ô	Ë
Ì�ÒAÎ0ÙyãCØ(â9Ë\â	ãCÒ��´Ô�ÒsÐ0Ð�Ö`ÏC×CÍ?Ô	Ë�Ø	ÝCÙ0ËyÎ7Ñ�Ò"Ú_Ë,QcÒAÝ�×{Ò�Û�ÏC×Hý`Ì�ÒAÎ0Ùyã?å�ÊàØ�ÚtÊ{Ò"Ú_Ù�Í�Ò�Ô-ÔCýu×cËZ
�Ý?ËAÐ�Ù�Ê?Ë�Ò�Ô-ß"ËyÛàÎtÒ�ØÕÚ
Ý?ËyÙáâ c(ÙPÚ_Ï"Ý�Ð7Ø�Ð7ÙtÐbÏAÑ;HbÒuÐ©ËáÙ�Ï�Ñ Ì?ÔÕÒ"Ú_ËAÐ^ã�Ð7Ï"Ö`Ë�ÞsÒ�Î�Ø�ÒAÛ?Ô	ËAÐ^ã�Ù�Ê?Ë�Ø-Ý?Ø	Ù�Ø�ÒAÔwÞsÒ�Ô-Í?ËAÐ�Ï�Ñ Ù0ÊàË�Ì?ÔÕÒ"Ú_ËAÐ^ã�ÒAÝ�×lÒ
Ð©ËáÙbÏAÑ´Û�ËyÊ�ÒyÞcØ-Ï"Í?ÎéÒ�Ô�Ñ2Ï"Î�Ö�Í?ÔÕÒ�Ë�å�Ê?ØÕÚêÊ4×cËAÐ�Ú_Î0Ø-Û�Ë�Ù0ÊàË�Û�ËyÊ�ÒyÞCØ	Ï"ÍàÎbÏAÑ´Ø	Ý�Ð7ÙtÒAÝ�Ú_ËAÐ�Ï�Ñ Ù0ÊàËhÚ_ÔÕÒ"Ð0Ð^ã�å�ÊàËyÝ
ËyÞ\ËyÝCÙtÐ´ÏCÚyÚ_Í?Îáâ
ë�Ê?Ë���_¬�;_ba´³dµA�£Ñ2ÏsÎ0Ö{ÒAÔ	ØÕÐ©ÖKÌ?Î0ÏAÞCØ�×cËAÐ�Ù7å Ï�×cØ�[)ËyÎ0ËyÝCÙäÚyÒAÙ0ËyßsÏ"Î0Ø-ËAÐ�Ï�Ñ�ËyÞ\ËáÝcÙéÐ:H�Ù�Ê?Ë�¢B�5r$¢ea$¢�ì: @6�ËáÞ\ËyÝcÙéÐ_ã
Ò�Ý�×�Ù0ÊàË�¡\ìta�6^]:r$4\ì: @6�ËáÞ\ËyÝcÙéÐ_âäí�Ï"Ù�Ê*ÏAÑºÙ�Ê?ËyÖîÚyÒAÝ{Ø	ÝCÞ\Ï"Ô	Þ\ËPÒ�Ý4Ï"Ì?Ù�Ø	ÏsÝ�Ò�Ô´a$<K�58%Aà]`¡��5¢ea$4K£�¢B¡�� 60�éf)] 60aZÆ
a$¢B¡��câEë�Ê?Ë�Ø	ÝCÞcØÕÐ©Ø-Û?Ô	Ë´ËyÞ\ËyÝCÙtÐä×cËAÐ�Ú_Î0Ø-Û�Ë�Ù0Ê?Ë�Ð7Ì�ÏsÝcÙéÒ�Ý?ËáÏ"Í�ÐºÎ0ËÜÒ"Ú_Ù�Ø	Ï"Ý�ÐwÏ�ÑUÒ�ÝuÏ"Û9§0ËAÚ_ÙäÙ0ÏiÐ7Ï"Ö`ËZÐ©Ù0Ø-Ö�ÍàÔ	Ø(â
ë�Ê?Ëuý'Ú_Ï"Î�Î0ËAÐ7Ì�Ï"Ý�×lÙ0Ï{Ù0ÊàË³¢B��£�6ê]:�54K �£�]`4��ka$¢@£�¢B¡��kahå�ÊàØ�ÚtÊlå�Ëhå�Ø	Ô-Ôº×CËyÝ?Ï"Ù�ËhÛHý'ï�âië�Ê?Ë�ÏsÛ�Ð©ËáÎ0ÞsÒ�Û?Ô-Ë
ËyÞ\ËyÝCÙtÐ�Ú_ÏsÎ0Î0ËÜÐ©Ì�Ï"Ý�×lÙ0Ï{Ù�Ê?Ë4[É6%£BAC¡�7�a^ãä×cËZ
�Ý?ËA×*Ø-ÝlÙ0Ê?Ë`�´ÔÕÒ"Ð0Ð�Ö`ÏC×CÍ?Ô	ËhØ-ÝcÙ�ËyÎ©Ñ�ÒsÚ_Ë\ã)Ò�Ý�×lå�Ê?Ø�ÚtÊ�Ò�Î�Ë
Ù0ÊàËyÝ`ÒsÚyÚ_ËAÐ�Ð©Ø-Û?Ô	Ë�Ñ2Î�Ï"ÖðÙ0ÊàËbÏsÍ?ÙtÐ7Ø�×cË\â>�¸Ð-ýcÝ�ÚêÊ?Î�Ï"Ý?ØÕÐ0ÒAÙ0Ø	ÏsÝ�Ë¶ücÌ?Î�ËAÐ0Ð7Ø	ÏsÝ�Ï�[�ËáÎtÐ�ÒAÝ�ÏsÛ9§0ËAÚ_Ù´Ù0ÊàËbÖ`ËÜÒ�Ý�Ð
Ï�ÑUÚêÊàÏ\Ï\Ð©Ø-Ý?ß�Ê?ÏAå�Ù�ÏdÛ�ËPÐNýCÝ�ÚtÊ?Î0ÏsÝ?Ø�Ð7ËA×�å�Ø	Ù�ÊhÏ"Ù0ÊàËyÎ´Ì�Ò�Î�Ù0Ý?ËyÎéÐ�ñ/ËyÞ\ËyÝiØ	ÙéÐ©ËyÔòÑ:Véâ*c(ÝhÙ0ÊàË�Ù0ËuüCÙ0Í�ÒAÔ?Î0ËáÌ?Î0Ë:�
Ð©ËáÝcÙéÒ�Ù0Ø-Ï"ÝuÏ�ÑEÒh��_¬�;_ba´³dµA�hÐ7Ì�ËÜÚ_ØS
)ÚáÒ�Ù0Ø-Ï"Ý�ã\Ù�Ê?Ëü]\Ë¶ýcå Ï"Ît×hó)���Cô�Ø-ÝcÙ�Î0ÏC×cÍ�Ú^ËAÐºÙ0Ê?ËPÐNýCÝ�ÚtÊ?Î0ÏsÝ?Ø�Ð�Ò�Ù0Ø-Ï"Ý
ËuüCÌ?Î0ËÜÐ0Ð©Ø-Ï"Ý�â�ë�Ê?Î�ËyËhÐ-ýcÝ�ÚêÊ?Î�Ï"Ý?ØÕÐ0ÒAÙ0Ø	ÏsÝlÏ"Ì�ËyÎéÒ�Ù0ÏsÎtÐ�Ò�Î�Ë�Ì?Î�ÏAÞcØÕ×cËA×IHbõáö/ö´÷?Ñ2Ï"ÎmÐ©Ø	ÖuÍ?Ô-ÙtÒ�ÝàËyØ	Ù-ý\ã?õAøyø^÷?Ñ2Ï"Î
Ð©Ë/ÃkÍ?ËáÝ�Ú_Ë\ã\ÒAÝ�×`õ	ùh÷AÑ2Ï"Î Ò�Ô-Ù0ËyÎ�Ý�Ò�Ù�Ø	Þ\Ë\â,c(Ý�ÏsÎt×cËáÎ¾Ù�ÏiÐ©ËyÔ-ËAÚ_Ù´Ò�Ì�ÒAÎ0Ù0ØÕÚ_Í?ÔÕÒ�Î´Ö`ËyÙ�Ê?ÏC×�Ï�ÑUÒdß"Ø-Þ\ËyÝhÏ"Û9§0ËÜÚ_Ùyã
Ù0ÊàËdÍ�Ð©Í�ÒAÔä×cÏ"Ù�Ý?Ï"ÙéÒ�Ù�Ø	Ï"Ý4Ê�Ò"Ð�Û�ËyËyÝ4Ò"×CÏ"Ì?Ù�ËA×�â
ú�Ë�å�Î�Ø	Ù�ËÃû ¸ ¼ üÍ¼ ýN¼ D Ñ2ÏsÎ�Ù�Ê?ËlÐ7ËyÙhÏ�ÑiÒAÔ	Ô�ËyÞ\ËyÝCÙtÐ�Ï�Þ\ËáÎuÒ:Ð7ËyÙ�ÏAÑ�Ì�ÒAÎtÒ�ÖèËyÙ0ËyÎiÞsÒ�Ô	ÍàËAÐ�þiã�ÒÃÐ7ËyÙhÏ�ÑÖ`ËyÙ�Ê?ÏC×?Ð�ÿ�ãàÒhÐ©ËyÙ´Ï�ÑäÏsÛ9§0ËAÚ_Ù Ø�×cËyÝCÙ0Ø�
�ËyÎéÐ��iã?Ò�Ý�×�ÒiÐ©ËyÙ Ï�ÑäÙ��CÌ�ËÜÐ¾Ï�ÑEÚ^Ô�Ò"Ð�Ð©ËAÐ��hâEí�ËAÚyÒ�Í�Ð©Ë�Ù0Ê?ØÕÐ�Ð©ËáÙ
Ø�Ð�Í�Ð©ËA×�Ñ2Ï"ÎP×cØ�[�ËáÎ0ËyÝCÙ�Ì?ÍàÎ0Ì�Ï\Ð7ËAÐ_ã�å�Ë�ß"Ø-Þ\Ë�Ê?ËyÎ�ËiÒ�ßsËyÝ?ËyÎ�Ø�Ú�×cËZ
�Ý?Ø	Ù�Ø	ÏsÝ�â
�'&¨(>),+.-�+�01)SRUT2V�T/V5g�� 6%£�¡�¥´4K @ *6 r�6Z��£�a�­=*6®£�ñ�·
	!¹�V�ì:6i4�f5¡�a�6®£�� Ö A16ê] 6�· w · ¸ ½ ·ED ¢ea¬4da�6%£*¡�¥�a$¡\]%£�a�a$¤98 AÎ£.AC4K£N· ¸ ÛÜÈ�
Å4��C7?·ED^ÛÜÈ��N­=*6®£*¤"ab8%¡��ka$¢B7�6^]´þ w ñ(þ Ò V Ò Ó/Ô ��4da�6®£*¡�¥i£�6^]^[da���ÿ w ñ7ÿ Ò�¼ Ñ V Ò Ó�Ô � ¼ ÑÏÓ/ÔKÕ 4da�6%£�¡�¥�[É6®£.AC¡�7R�54\[É60a��� w ñ�� Ò V Ò Ó/Ô � 4Ga�6®£i¡�¥¾£�6^]^[da�¥$¡\]¾¡\ì H�6;8:£i¢B7�6 ��£�¢ ��6^]éa��b4��C7Ð4�a�6%£i¡�¥#£�<êf160a´¡�¥Î8Z �4�ata�60a���� · D ­
FIA16èÐ©ËyÙiÏ�ÑPÒ�Ô-Ô´ËyÞ\ËyÝCÙtÐTÇ�¡�r�6^]�þ�	_ÿ�	���	��iÌ����C¡K£�6;7lû ¸ ¼ üÍ¼ ýN¼ D �?¢eaG[R4�7�6Î¡�¥T6 r�6Z��£�a`W�r�6Z��£���ì!¤9¢@ �£4�8%8%¡\]`7�¢B���É£�¡É£.A16*¥$¡K 3 �¡ Ö ¢B���{a$<K��£�4����

W�r�6Z��£ � h �5r! �hZ�Cr å�Ø-Ù0Ê"� <K�58# %$�ìêa& '$�ìêaMå�Ø-Ù0Ê(� <	�58hZ�5r � a�6®  ¥´ø�ï$�ìêa � a�6®  ¥´ø*)lñ,+ ± 	yøyøáø-	�+ ² V. �$Zìêa*ö2ö/$�ìta& 0$�ìta�øyø�$�ìêa1 %$�ìêa�ù2$�ìêa� <K�C8 � F\ø3)gñ,+ ± 	yøyøyø4	�+ ² V� 	F\ø�Ú^Î0ËAÒAÙ0Ë5 /Fkø=×cËAÐ7Ù0Î0Ï��6 �Ï<K�58�ö2ö7� <	�588 �� <K�C8*øyø9� <	�588 �� <K�58�ù5� <	�58Ö A16^]%6�ã¾ÛÅ·ºD9�¿ã;:,	%ã!J: Û^·Mñ���¹�<L¹>=NV?�
+ ± 	yøáøyø-	�+ ² Ûlþ Ò G Ý ÿ xyxyx ÿ þ Ò G@��A) Û�ÿ Ò ¼ Ò Ý BCBCB Ò @ �>F¾ÛD� Ò �ã^ÛE���#4��57ga�6®  ¥ ÛE� Ò 4��57ga$¤98 Aô£BAC4K£�ñ�ã!J : 	%ã-:�Vuñ0�Å¹"<É¹"=¿VGì:6% �¡�����a³£�¡Ü£.A16Á£(];4��ka$¢@£�¢Br�6'4��57
] 6-j 60�	¢Br�6#8: �¡�a$¤C] 6#¡�¥�¹Î­
� Ø-Ý�Ú_ËuÛ�ËáÊ�ÒyÞcØ-Ï"Í?ÎéÒ�Ô¾Ñ2ÏsÎ0ÖuÍ?Ô�ÒAËhÊ�Ò�Ý�×cÔ	Ë`Ù�ËyÎ0ÖGÐmÏAÑPÐ©ÏsÎ0ÙhÖuÍ?Ô	Ù�ØS��Ð©ËyÙáã�å�ËÉ
�ÎtÐ©Ù ×cË:
�ÝàË`Ù0Ê?ËèÖ�Í?Ô-Ù0Ø��7Ð7ËyÙ
Ë-FCÙ0ËyÝ�Ð©Ø	ÏsÝ�ÏAÑEÐ©Ø-ß"Ý�ÒAÙ0Í?Î�ËAÐ_â�c(Ù Ú_Ï"Ý�Ð©Ø�Ð7ÙtÐ´Ï�ÑäË-FCÙ0ËyÝ�×cØ	Ý?ß�Ù�Ê?Ë�Ð7Ø	ßsÝ�Ò�Ù�Í?Î0Ë�H�ñ���VEÛG�uÒs×?×cØ	ÝàßhÒ�Ð7Ï"Î�Ù�Ý?ÏsÙ0ËA×



�q�@øK�ÊùNú�½´�5�üû ��H
I ã;J2ã¾Ñ2ÏsÎ`ËyÞ\ËyÎK�SÐ©ÏsÎ0Ù'ãlÏ�ÑiÙ�Ê?ËlÐ7Ø	ß"Ý�Ò�Ù0ÍàÎ0Ë\ã�å�Ê?ØÕÚêÊ�Ð©ÙtÒAÝ�×?Ð�Ñ2ÏsÎ`Ù0ÊàË�Ð©Ï"Î�Ù`ÖuÍ?Ô	Ù�ØS��Ð©ËyÙiÏ�Ñ´ã\Q�ñ(��VhÛL�
Ë-FCÙ0ËáÝ�×cØ	ÝàßhÙ0Ê?ËiÐ©ÍàÛ��7Ð7Ï"Î�Ù�Î0ËyÔÕÒ�Ù�Ø	Ï"Ý{Ù�Ï�Ù�Ê?Ë�ÖuÍ?Ô	Ù�ØS��Ð©ËyÙéÐ_Q�ñNM�V�ÛL�4Ò"×?×CØ	Ý?ßuÙ0Ê?Î�ËyË�Ñ2Í?Ý�Ú_Ù�Ø	ÏsÝ�ÐZÑ2ÏsÎbËáÞ\ËyÎ?�I ã;JCÙ0Ê�Ò�ÙºÎ�ËAÐ©Ì�ËAÚ_Ù�Ø	Þ\ËyÔO��ß"ËáÝ?ËyÎtÒAÙ0Ë�HEÒ�ÝhËyÖèÌ?Ù���Ö�ÍàÔ	Ù0Ø��7Ð7ËyÙyãAÚ^Î0ËAÒAÙ0Ë�ÒbÖuÍ?Ô	Ù�ØS��Ð©ËyÙ�å�Ø-Ù0ÊuÒ�Ð©Ø-Ý?ß"Ô-Ë�ËyÔ-ËyÖ`ËyÝCÙ
ÏAÑ´Ð7Ï"Î0Ùbã\ã�Ò�Ý�×{Ö{Ò�]\Ë�Ù0ÊàËdÍàÝ?Ø	ÏsÝ�ÏAÑ´Ù7å�ÏhÖuÍ?Ô	Ù�ØS��Ð©ËyÙéÐ_â
�'&�(*),+.-/+�01)SR�T/V�T2V�©2� <K��£�4�8:£�¢B8�[R¤� �£�¢@Æ/a�6%£ 60�/£�6Z�\a$¢B¡��^¡�¥�a$¢*�q�54K£�¤C] 6�a�­=>6%£¦¯ wQP ·
	!¹�	 � R ì:6#4��T¡\];7�6^] Æ2a$¡\] £�6;7 a$¢*�q�54K£�¤C] 6$­�FIA16�a$<K��£�4�8:£�¢B8�[R¤� �£�¢@Æ/a�6%£ 60�/£�6Z�\a$¢B¡��^¡�¥ ¯ ¢ea�5¡K£�6;7 I ¯SJ�4��57'7�6	�L�Ï6;7{ì!<T�

I ¯SJ wQP · ½/UÒ Ó/Ô ¥ I ã-J ² 	!¹ ½ UÒ ¼ Ò G Ó Ô
Ò'ViÒ G ¥ ñ I ã-JW	 I ã J JBV ² 	

� ½/UÒ Ó�Ô/XYCZ [ Ò H�� I ã;J\	I J Ò H$ãÍ� I ã-JW	] Ò H I ã-J\	 I ã-JI� I ã-J ^C_` R ø
í�ËyÊ�ÒÜÞCØ	ÏsÍ?ÎtÒAÔ"Ñ2Ï"Î�Ö�Í?ÔÕÒ�Ë Ò�Î�Ë�Í�Ð7ËA×�Ù0Ïm×cËAÐ0Ú^Î0Ø	Û�Ë Ù0Ê?Ë Ì?Î0ÏsÌ�ËáÎ0Ù0Ø-ËAÐwÏAÑ�ÏsÛ�Ð©ËáÎ0ÞsÒ�Û?Ô-Ë�ÒAÝ�×�Ø	ÝCÞcØÕÐ©Ø-Û?Ô	Ë´ËyÞ\ËyÝCÙtÐ
ñ2Î0ËAÐ7Ì�ËÜÚ_Ù0Ø-Þ\ËyÔa�\ãsÖ`ËyÙ0ÊàÏC×?Ð�Ò�Ý�×{Ø	ÝCÙ0ËyÎ�Ý�Ò�Ô�Ù�ÎtÒAÝ�Ð©Ø-Ù0Ø	ÏsÝ�Ð V Ï�Ñ¾Ò�Ý?ËáÙyâ�� Û�ËyÊ�ÒÜÞCØ	ÏsÍ?ÎtÒAÔUÑ2ÏsÎ0ÖuÍ?Ô�ÒiÚ_Ï"Ý�Ð©Ø�Ð7ÙtÐ
ÏAÑ)Ò�ÝhËyÞ\ËáÝcÙáãAÒ�Ú_Ï"Ý�×cØ	Ù�Ø	Ï"ÝiË-FCÌ?Î0ËAÐ�Ð©ËA×�ÛG��Ö`ËÜÒ�Ý�Ð�ÏAÑ�ÒPÐ©ËyÙäÏ�Ñ)Ë�Ã\Í�Ò�Ù�Ø	ÏsÝ�ÐUÏAÞ\ËyÎEÒ�Ô-ß"ËyÛàÎtÒ�ØÕÚ¾ÞsÒ�Ô-Í?ËAÐ^ã\Ò�Ý�×
Ù�Ê?ËbÍ�Ð©Í�ÒAÔ�ÌàÎ0Ë"µáÌ�Ï,Ð©Ù��7Ú_ÏsÝ�×cØ-Ù0Ø	ÏsÝ�Ð�Ï�ÑäÙ�Ê?Ë�ËyÞ\ËyÝCÙyâäí�Ï"Ù�Ê�Ì?Î�Ë"µyÌ�Ï,Ð©Ù���Ú_ÏsÝ�×cØ	Ù�Ø	ÏsÝ�Ð�Ò�Î�Ë�Ð7ËyÙtÐ´Ï�Ñ�Ù�ËyÎ0ÖGÐ�ñ/ÏAÑ
Ð7Ï"Î0ÙäÖuÍ?Ô	Ù�ØS��Ð©ËyÙZVcØ-Ý�×cË-FCËA×bÛL��Ù�Ê?Ë´Ì?Ô�ÒsÚ_ËAÐ�Ï�Ñ�Ù0Ê?Ë´Ý?ËyÙáâ*�bÝ�ËyÞ\ËáÝcÙ¢ÚyÒ�Ý�ÏCÚyÚ_ÍàÎ�ñ2Ï"ÎäÍ�Ð©Ø-Ý?ßbÙ�Ê?Ë�awËyÙ�Î0Ø"ÝàËyÙtÐ§tÒAÎ0ß"ÏsÝ�ã?Ù0ÊàË�Ö`ËyÙ�Ê?ÏC×�Ï"Î�Ù�Ê?Ë�Ø	ÝCÙ0ËyÎ�Ý�Ò�Ô)Ù0ÎéÒ�Ý�Ð7Ø	Ù0Ø-Ï"Ý{ÚáÒ�Ý{Û�Ë?
�Î0ËA×ÏV´ØòÑEÒ�Ý�×`ÏsÝ?Ôa�`ØòÑäÙ0Ê?ËmÚ_Ï"Ý�×CØ	Ù0Ø-Ï"Ý{Ï"Ý
Ù�Ê?Ë�ÒAÔ	ßsËyÛ?ÎtÒAØ�Ú�ÞsÒ�Ô	ÍàËAÐºØ�Ð�Ð�Ò�Ù�Ø�Ð 
�ËA×�ÒAÝ�×�ËyÝàÏ"Í?ßsÊ�Î�ËAÐ©ÏsÍ?ÎtÚ^ËAÐ´ÚyÒ�Ý`Û�ËPÚ_Ï"Ý�Ð©Í?Ö`ËÜ×�µyÌ?Î�ÏC×cÍ�Ú_ËÜ× Ñ2Î�Ï"Ö*µáØ	Ý
Ù�Ê?Ë�Ì?Ô�ÒsÚ_ËAÐ¾ÏAÑ´Ù0ÊàËdÖèÏC×cÍ?Ô	Ë,â

�'&�(*),+.-/+�01)SR�T/V�T2V�Ä2b 6`AC4�r!¢B¡�¤C]`4K �¥$¡\]_[R¤� �4�­=>6%£¬¯ wcP ·
	$¹�	 � R ì:6�4�� ¡\]`7�6^]%Æ/a$¡\]%£�6;7�a$¢*�q�54K£�¤C] 6ha$¤98 Aô£BAC4K£ · w ·,¸ ½ · D ÇB·,¸ Û È 
 4��C7·ED Û È��qÌ9­>dN¡\]³4e��¢Br�6Z�¸ñ�·ED ÿ · Â V®Æ/a$¡\] £�6;7:a�6%£Î¡�¥'[É6%£BAC¡�7�aèÿ��Á4^·�Æ 7�¢ea�H$¡�¢B��£� x<�Æ/a$¡\]%£�6;7Ãa�6%£¡�¥uf1 �4�8:60agfh�Á4 a�6®£Î¡�¥T£�<êf160ai� � ·ED��Á4��57 4^·�Æ�7�¢ea�H$¡�¢B��£� �<�Æ2a$¡\] £�6;7Óa�6%£Î¡�¥Ur!4\]Z¢B4\ì: @6�a`� ­ µ
Û�ËyÊ�ÒyÞCØ	ÏsÍ?ÎtÒAÔ�Ñ2Ï"Î0ÖuÍ?ÔÕÒ'¢ea#4�j5Æ�£�¤Üf1 36 P W�r�6Z��£�	�k�¡��57�	_�Z]%6�	_��¡�aZ£ R � Ö A16^]%6-�

~ W�r�6Z��£iÛSû9l*m4npo q0r ¼ üÍ¼ l3m-npo qsr�t ¼ D a$¤98 A³£.AC4K£>ãÍÛÅ·ºDw+
~ k�¡��57ô¢ea#4�a�6%£�¡�¥´6�Y!¤�4K£�¢B¡��kaKuÎ¡�r�6^] ¯ 4��57��:+
~ �Z] 6 w ñ©�Z] 6�v!V v Ó w ¢ea´4¬¥$4\[R¢@ x<É¡�¥#£�6^]_[daÍ¡�r�6^] I ¯SJ\	0� ¢B�57�60�q6;7�ì$<xfh�´a$¤�8%AT£BAC4K£

ñzy,ã�Û^·�V�ñzy0{�ÛDf Ò VPñ©�Z]�|?v�ÛÃñ��~} �p� ¼  �� } Ò � � Q
~ ��¡�aZ£ w ñ©��¡�aZ£Nv � v Ó w ¢ea��¬¥4�\[R¢@ ��Î¡�¥#£�|ê]_[da#¡�r�|^] I ¯SJW	�� ¢B�s�G|0��|K�{ì-�#f��Ea$¤G���³£z���K£

ñ�y,ã�Û^· � ñ�y0{ÁÛDf Ò � ñ7��¡�aZ£ v ÛÃñ(��} �p� ¼  �� } Ò � � ø
3e|h�K ;a$¡i�G|Z�5¡K£�|��{ì�|?����r!¢B¡�¤C]?�K �¥$¡\]_[R¤� �� P W�r�|Z��£�	�k�¡��s��	_�Z]�|�	_��¡�aZ£ R ì4�á£z�0|#|0�tf)]�|0ata$¢B¡��

W�rp|Z��£g�a��k�¡��s� z �Z]�|T� ��¡�aZ£_ø��[W�����9�N���p�3�W�*���.���*���*���



H�� �º¹i�d»i�*����������¼��t¼�»¾½����
�wØ-Ý�Ò�Ô-Ôa�\ã\Ò��´ÔÕÒ"Ð0Ð´Ö`ÏC×cÍ?Ô-Ë�Ú^Ï"Ý�Ð7Ø�Ð©ÙéÐºÏ�ÑK�´Ò�Ú^Ô�Ò"Ð�ÐºØ	ÝCÙ0ËyÎ7Ñ�Ò"Ú_Ë\ã,ÒdÐ7ËyÙ�ÏAÑ�Ì?ÔÕÒ"Ú_ËÜÐ_ã\å�Ê?Ø�ÚtÊèÚ_Ï"Î�Î0ËAÐ7Ì�ÏsÝ�×?Ð´Ù0Ï
Ù0ÊàË�Ð7ÙtÒ�Ù�Ë�Ï�ÑäÙ0ÊàË�Ú_ÔÕÒ"Ð�Ð¾Ø	Ý�Ð©ÙtÒAÝ�Ú_ËAÐ^ã?Ð7Ï"Ö`Ë�ÞsÒ�Î0ØÕÒ�Û?Ô-ËAÐ_ã\Ù�Ê?Ë�Ø	ÝàØ	Ù0ØÕÒ�Ô?ÞsÒAÔ	Í?ËAÐ´Ï�ÑäÙ�Ê?Ë�Ì?ÔÕÒ"Ú_ËAÐ�ñ�Ò�Ô�Ð7ÏuÚyÒ�Ô-Ô	ËA×
Ù0ÊàË�¢B�C¢@£�¢z�K ä[#�\]?�	¢B���`Ï�ÑEÙ0ÊàËdÖèÏC×cÍ?Ô	Ë � ãCÒ�Ý�×4ÒhÐ©ËyÙ�ÏAÑ´Û�ËyÊ�ÒyÞCØ	Ï"ÍàÎtÒ�Ô�Ñ2ÏsÎ0ÖuÍ?Ô�ÒAËbå�ÊàØ�ÚtÊ{×cËAÐ�Ú_Î0Ø-Û�Ë�Ù�Ê?Ë
Ì?Î�Ï"Ì�ËyÎ0Ù�Ø	ËAÐ�ÏAÑ´Ù0ÊàËdÖèËyÙ0Ê?ÏC×àÐ�Ò�Ý�×�Ï�Ñ¤Ù0Ê?Ë�Ø	ÝCÙ0ËáÎ0Ý�ÒAÔ�Ù0ÎéÒ�Ý�Ð7Ø	Ù�Ø	Ï"Ý�Ð_â

�i�T�A�
�� ��\¡0�SRUT2V�T �Cÿ(k* ¢��atah[R¡���¤� a|!­£¤|®£~¥ ì�|¦�da�|%£�¡�¥�µi¶{F*a$¢*�����K£�¤C]�|0a��¨§æì�|.�da�|%£�¡�¥¦�: ¢��ata�¢B��£�|^]@¥4����|0a�a$¤G���Î£z���K£*£z�0|S�K �¡\ì��K �a$¢*���s�KÆ£�¤c]�|�¯�© ¼ ª w2P ·
	!¹�	 � R ¢ea¦�%¡\[bf1 O|%£�|$­¬µK�´Ô�ÒsÐ0ÐºÖ`ÏC×cÍàÔ	Ë´¢ea¦�#«KÆ�£�¤yf1 a|�|¬�s­© ¼ ª wQPN® ­ 	�fS	�¯s	0�g	�° R �Ö
�0|^]�|-�
~ ® ­�± P7¥�² ² 	!¹ ­ 	_ÿ R ¢ea��&�: ���ata´¢B��£�|^]@¥4����|0+
~ f ± ñ�f Ò � Ò Ó/Ô ¢ea��b���5¢@£�| ·�Æ³��¢ea�H$¡�¢B��£� ¢��Æ/a$¡\]%£�|K��a�|%£�¡�¥�f1 �����|#�s�\[8|0a´¡�¥h´�+
~ ¯ ± ñ�¯?v � v

Ó
w ¢ea����Ü¢B�5¢@£�¢z�K ä[#�\]?�	¢B���p�µ�ü¥4�\[R¢@ ��Î¡�¥�£�|ê]_[da#¢B���G|0��|K�*ì4�xf a$¤G���T£z���K£

ñ�y,ã�Û^· � ñ�y0{ÁÛDf Ò � ñ�¯?v�Û ñ(�~} ©G� ¼  .� } Ò � � Q
~ � ± ñ2� Ò � Ò Ó�Ô ¢ea#�R·�Æ³��¢ea�H$¡�¢B��£� ¢��Æ/a$¡\]%£�|K��a�|%£�¡�¥�¶-�\]Z¢z�\ì: a|#¡�¥��h+
~ ° ¢eax�èa�|®£�¡�¥ ì�|?����¶!¢B¡�¤C]?�K K¥$¡\]^[R¤¨ ¢�G|R¡�¶p|ê]Í£z�0|·�K x¡\ì��K Ua$¢*�����K£�¤C]�| ¯ © ¼ ª �µ�èa�|®£i¡�¥h[8|®£��C¡���a�%¡\[bfC¡�a�|K��¡�¥�ÿ ���s�i�K @ *£z�0|i[8|%£z�C¡p��a´¡�¥¦§&��£z�0|�a�|%£i¡�¥�f1 �����|0a�fh��£z�0|¾£,�êf0|#¡�¥#£��0|x�: ���ata
¥�² ² �����s��� ­

�´Ô�ÒsÐ0Ð�Ø	Ý�Ð7ÙtÒAÝ�Ú_ËAÐ�Ò�Î�ËhÒ�ÛàÔ	Ë�Ù�Ï`Ð7Ù0ÏsÎ0ËhÒAÝ�×*Ë-FàÚêÊ�Ò�Ý?ßsËdÏsÛ9§0ËAÚ_Ù�Ø�×cËáÝcÙ�Ø¹¸�ËyÎéÐ¾Û�ËAÚyÒAÍ�Ð©ËiÙ0Ê?Ë Ð©ÏsÎ0ÙtÐ�Ï�Ñ´Ù�Ê?Ë
Ì?ÔÕÒ"Ú_ËAÐ^ã�Ù0Ê?Ë4Þ"ÒAÎ0ØÕÒ�Û?Ô-ËAÐ_ã�Ò�Ý�×�Ù0Ê?ËlÌ?Î�Ïp¸�Ô-ËlÏ�ÑiÙ0ÊàË*Ö`ËyÙ�Ê?ÏC×?Ð�Û�ËyÔ-Ï"Ý?ß Ù0ÏÃÙ�Ê?Ë�Ð©ËyÙèÏ�Ñ Ò�Ô-Ô�Ð7Ï"Î0ÙéÐ'Èºã
Ù0ÊàËyÎ0Ë_Ñ2ÏsÎ0Ë\ãCÙ0Ê?ËÜÐ©ËiÚ_Ï"ÖèÌ�ÏsÝ?ËyÝCÙtÐ ÚyÒ�Ý4Û�Ë�ËyØ-Ù0Ê?ËáÎ�Ï�Ñ¾Ð©Ï"Î�Ù È�
{ÏsÎ È��?â
��º�»?º¦¼´³dµÜ�gÌ?Î�ÏAÞcØÕ×cËAÐ�Ò*Ù�Ë-FCÙ0Í�ÒAÔ�Î0ËáÌ?Î0ËAÐ7ËyÝCÙtÒ�Ù�Ø	ÏsÝÃÏ�Ñ?��O�ëðÖ`ÏC×cÍ?Ô-ËAÐ�ÒAÝ�× �´ÔÕÒ"Ð�Ð�Ö`ÏC×cÍ?Ô-ËAÐ_â¬½(Ý
Ò"×à×cØ	Ù�Ø	Ï"Ý¢ãkØ-ÙºÌ?Î�Ï�ÞCØ�×CËAÐ´ÒmßsÎtÒAÌ?Ê?Ø�ÚáÒ�Ô�Î0ËyÌàÎ0ËAÐ7ËyÝcÙéÒ�Ù�Ø	Ï"ÝhÏAÑº�´ÔÕÒ"Ð0Ð´Ö`ÏC×cÍ?Ô-ËAÐ_âA�wØ	ßsÍ?Î0Ë�¾àâ¿¾i×cË�¸�Ý?ËAÐ��´Ô�ÒsÐ0Ð
Ö`ÏC×cÍàÔ	ËP���C��À���Á��A�GÁ�ÂC�)�y��âw��Ë^Ñ2Ù�Ì�ÒAÎ0Ù�ÏAÑºÙ�Ê?Ë�¸�ß"Í?Î�ËiÐ©Ê?ÏAå�Ð¾Ù�Ê?Ë�ßsÎtÒ�ÌàÊ?Ø�ÚyÒAÔ�Î�ËyÌ?Î0ËÜÐ©ËyÝCÙtÒAÙ0Ø	ÏsÝ�ãcå�ÊàØ	Ô	Ë
Î0Ø-ß"ÊCÙ�Ì�Ò�Î�Ù�ß"Ø-Þ\ËAÐ�Ù0Ê?Ë�Ù�Ë-FcÙ�Í�Ò�Ô�Î�ËyÌ?Î�ËAÐ©ËyÝCÙtÒAÙ0Ø-Ï"Ý�â
�´Ô�ÒsÐ0Ð´Ö`ÏC×cÍ?Ô-Ë����C��À���Á��A�GÁLÂ\�)����×CË�¸�Ý?ËAÐ´Ò�Í?Ý?ØBÃ\Í?Ë�Ö`ËyÙ�Ê?ÏC×�����À���å�Ê?ØÕÚêÊuÎ0ËyÖèÏ�Þ\ËÜÐwÒ�Û�Ï�FhÏAÑäÙ��CÌ�Ë
���c��À���Á)���LÁ*Ñ2Î0ÏsÖ ÒÃÐ7ÙtÒ�Ù�Ø�Ú{Ï"Û9§0ËAÚ_ÙèÚyÒAÔ	Ô	ËÜ×��Cô��LÃc�C�s�GÄ���Å?�s�0Ã�Æ���Çs�lÌ?Î0ÏAÞCØ�×cËÜ×�ÛL�¸�´Ô�ÒsÐ0Ð�ÖèÏC×cÍ?Ô	ËÈ �"�LÄ���Å��"��É���Çs��ã�Ò�Ý�×:Ð7Ù0Ï"Î�ËAÐ�Ø	Ù�Ø-ÝcÙ�Ï`Ì?ÔÕÒ"Ú_Ëhó��"�LÀ0Ã�Æ��"���sô�âb�ðÐ��CÝ�ÚêÊàÎ0Ï"ÝàÏ"Í�Ð�Î0Ë/ÃkÍ?ËÜÐ©Ù�Ø-ÝcÙ�Î0ÏC×cÍ�Ú^ËA×
å�Ø	Ù�ÊiÊ\Ë-�cå Ï"Îé×�ó��A�Cô�ØÕÐ¾Í�Ð7ËA×GÑ2ÏsÎ�Ò"Ú_Ù�Í�Ò�Ô-Ôa�uÏ"Û?ÙéÒ�Ø	ÝàØ	Ý?ßuÛ�ÏpFCËAÐ¾Ñ2Î�Ï"Ö �Cô��LÃC�c�s�GÄ���Å?�"�0Ã�Æ��LÇA�)âw�´Ô�ÒsÐ0Ð
Ö`ÏC×cÍàÔ	Ë È �s�LÄ���Å��s��Éc�GÇs�lÐ7Ø	Ö`Ì?ÔO�ÃÐ7Ù0ÏsÎ0ËAÐ����C��À���Á)�A�GÁ4Û�Ï�FCËAÐ�Í�Ð7Ø	Ý?ß Ò:�)�����LÃ"���c��À?��Á����LÁlÐ7Ù0Î0Í�Ú�»
Ù0ÍàÎ0Ë\â¦½�Ý'Ò"×?×CØ	Ù0Ø-Ï"ÝlÙ�Ï`Ö`ËyÙ�Ê?ÏC×�����À��àã��´Ô�Ò"Ð�ÐbÖ`ÏC×cÍàÔ	Ëi���C��À���Á��A�LÁGÂC�����u×CË�¸�Ý?ËAÐ�Ù©å Ï�Ù�ÎtÒAÝ�Ð©Ø-Ù0Ø	ÏsÝ�Ð
�)�TÇLÇ?�A�LÁÃÒAÝ�×X�A���"���?â ëUÎéÒ�Ý�Ð7Ø	Ù�Ø	Ï"ÝÆ�)��ÇGÇà���LÁÃÙéÒpÊ\ËAÐ`ÚtÊ?ÏCÚ_ÏsÔ�ÒAÙ0ËAÐ�Ñ2Î�Ï"Ö ÒÃÐ©ÙéÒ�Ù0ØÕÚ*Ï"Û9§0ËAÚ^Ù{ÚyÒ�Ô-Ô	ËA×
�Cô��LÃ"�C���GÇà���?�LÃ\�C�"�\���?�y���s��ã?×cË�¸�Ý?ËA×�Ø-ÝÃ�´Ô�ÒsÐ0ÐbÖ`ÏC×CÍ?Ô	Ëi�\���LÇ?�A��� È �"�C�?�à���?�s��Q?ÒAÝ�×:Ð7Ë�Ã\Í?ËyÝCÙ0Ø�ÒAÔ	ÔO�
ñ/Í�Ð©Ø	ÝàßbÏsÌ�ËáÎtÒ�Ù�Ï"ÎhËyâ-â*Ì � Ø	Ý�Ð©ËyÎ�ÙtÐ�Ù0Ê?ØÕÐwÚtÊ?ÏCÚ_ÏsÔ�Ò�Ù�Ë�Ø-ÝcÙ�ÏbÏsÝ?Ë�ÏAÑ�Ù�Ê?Ë�ÒyÞsÒ�Ø-Ô�ÒAÛ?Ô	Ë´Û�Ï�FcËAÐ^ã\Ú_Í?Î�Î0ËyÝCÙ0ÔO��Ð7Ù0ÏsÎ0ËA×
Ø	ÝCÙ0ÏuÌ?ÔÕÒ"Ú_Ëió��s�GÀ0Ã�Æ��s���sô)â�ë�ÎtÒAÝ�Ð©Ø-Ù0Ø	ÏsÝS�����s���hÎ�ËyÖ`ÏAÞ\ËAÐ Ò�Û�ÏpF{Ñ2Î0ÏsÖ Ì?ÔÕÒ"Ú_Ëió��s�GÀ0Ã�Æ��s���AôuÏ"Ý�Ú_Ë�Ø-Ù
Ê�ÒsÐ£Û�ËyËyÝ4Ú_ÏsÖ`Ì?Ô-ËyÙ0ËyÔO��¸�Ô-Ô	ËA×uå�Ø	Ù0Ê'ÚêÊàÏCÚ_Ï"ÔÕÒ�Ù0ËÜÐ_â�bÌ?Ì�ËyÝ�×cØaFÎ�¸ßsØ	Þ\ËAÐ´Ù0Ê?Ëi��º�»Kº¦¼´³dµA�hÐ7Ì�ËÜÚ_Ø¹¸)ÚáÒ�Ù0Ø-Ï"Ý`ÏAÑ´�´Ô�ÒsÐ0Ð�Ö`ÏC×cÍàÔ	ËAÐ �k���GÇà�A��� È �A�C���C�����A�iÒ�Ý�×È �"�LÄ���Å��"��É���Çs��â



�q�@øK�ÊùNú�½´�5�üû H �

ÍAÎaÏ�Ð?Ð�Ñ
Ï�Ò?Ó4ÏpÔ�ÕaÖsÔØ×ÙÖsÕOÚ

Û�ÜzÝzÞ�ß�àCáOâÛ�ãNÞ¹äæåOçzèWézÞOêzçzë¿äæì�Þ¹í ÛOî ïzÞ¹ÛzðCì�çOñWò

ó í í ô èNï0ß�àCáOâÛ�ãNÞ�äæõNë*Üaí ô èNÞ¹äæåOçzè�Û¢Üaô è,Þaë�î ïzÞ¹ÛzðCå�ãNç\åaò�î îì�çañ,î ó í íæðCå�ãNçWåOò

ö Û�çzë*Þ�ß�àCáOâì�çañ,î ÷æøWí í äæõNë*Üaí ô èNÞ\ðCå�ãNçWåOò

Û¢ãNÞ¹äæåOçzèWézÞOêzçzë¿äæì�Þ¹í ÛOî ïzÞ�ÛzðCì�çañ\òì�çOñNî ó í íæðCå�ãNç\åaò
Û¢ãNÞ¹äæõNë3Üaí ô èNÞ�äæåaçzèzÛ�Üaô èNÞaë¢î ïzÞ¹ÛùðCå�ãNçWåOò

ì�çañ,î ÷æø\í í äæõNë3Üaí ô èNÞ

úOû*ü*ýOþ¹ÿ����������	�
��¿ý�
���
����
ì�çOñ �����

��� ��� �

Class PackagingUnit;
Interface
Type packaging-unit;
Method Take;

Body
Use Chocolate, ConveyorBelt,

Packaging, PralineContainer;
Transitions
filling, store;

Place
work-bench _ : packaging;

Axioms
Take With the-conveyor-belt.get box ::
-> work-bench box;

filling With
the-praline-container. get choc ..
box.fill choc ::
work-bench box -> work-bench box;

store With box.full-praline choc ::
work-bench box -> ;

Where
box: packaging;
choc: chocolate;

End PackagingUnit;
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i�ksli�kIl

Class Heap;
Interface
Use Packaging;
Type heap;
Object the-heap;
Methods put _, get _ : packaging;

Body
Place storage _ : packaging;
Axioms
put box :: -> storage box;
get box :: storage box -> ;

Where
box : packaging;

End Heap;
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ß�ôc	dë
ü7ú ¸ ü�õ
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³�³ ¾®ï $ � ³ ö�¾'÷/�
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½�ú;»*Ð�úv¾'÷N¾
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½�½&Á*Ð?ø
½9ù�¾'Ù!¼�íwÐ ��¾¶ø9úDø Ð?ø9Á*Âv½6Ð?Á*Ð3¾¶»3íÐ���¾K½6Ða¾$ö�½�¾6ïwÁ^ú"Ð?ø9÷®½C»3í�ÑlÒ�Ó&ÔHÁ^ú;Ù�í&»^¿RÐ���¾R½&Á^ïH¾�Á/½b½&øw¡^ú;ïH¾6ú"Ð�»3íeÀ�Á^¿6ø9Á^¼NÂ ¾'½t£3 
� ü7ï?ìÍó�ínõ�ü9ópÿdõ
ý.�ÛÚWÑ�ÚuÜ�Ý¨Þ
ßÎô�	dë
ü7ú ¸ ü�õ�ó�ú�ï�ì{úþô"õ$	dõ�ú�í��Zõ��Íëaï
ûÄõ��ÛÚÛÑ�ÚaÜ�Ý¨ÞlßXô�	dë
ü7ú ¸ ü�õ�ó�ú�ï�ì õ�ì��
õAü7ï?ìÍó�ínõ?ü7óÛï�ìDóp÷�ë�ôc	dë
ü9ú ¸ ü�õ
ópú�ï�ìª/

ã×»�äVËtÉ ÇWÉÊÆ�ËgÌ1Í ¼1Í9Ì ð�»^ú"Ð?¿
Á^÷NÐ��"Á*Â�ð�ñQëbñ`ò�óLô�õ ³ ö�¾'÷�ø ù`÷bÁ*Ð$ø9»^úZ½S Ïc¾bÐYÑ1ÒvÓ&Ôw¼N¾¶Á ê ¾bÂ8Âìëîí&»^¿6ïH¾'Ù�ð�ñQëbñ`ò�óLô�õ!½aö�¾'÷�ø ùQ÷bÁ*Ð?ø9»^úZû�è ÕÃ�nè�é®��é�ê ëO¼N¾¶Á�ÑQëaÙ^ø
½�ì&»^ø9ú"Ð)Âgí/ëÊ½&»^¿bÐa¾'Ù½�¾bÐC»3íqÀ&Á^¿Nø9Á^¼NÂ8¾
½bûpÁ^úDÙµ, ã , ëa÷:ønù Ü ð ¼N¾>Áf÷b»^ú"Ð$¿'Á^÷NÐI»^úåÑ1ÒvÓ&Ô� ~×÷b»^ú"Ð?¿
Á^÷6Ðq�EÁ*Âwð�ñLëbñ�ò`óQô�õ½aö�¾'÷�ø ùQ÷bÁ*Ð?ø9»^úZûQú;»*Ð3¾'Ù"ÄTÑ1Ò�Ó�Ô�ûQø
½eÁ�öDÁ^ø9¿�#
ÄeÑ1ÒvÓ&ÔPÕ ðaÑ1ÒvÓ&Ô 
 ,Ûò �

�}÷�ë��Îï0�(ë�ý&ô�ï�ûNðaÑlÒ�Ó&Ô 
 ,Ûò�õ�í�ë�ô*ú ��	�ý �$�?ú �;ë�ì��E�Îó�÷�ë��Îï0�Íë�ýþôhï�ûmÑlÒ�Ó&Ô�/
ã×»�äVËtÉ ÇWÉÊÆ�ËgÌ1Í ¼1Í�I Ø>»�Ù"¾bÂî½�»3íeÁOð�»^ú"Ð?¿
Á^÷NÐ��EÁ*Â�ð�ñLëbñ`ò�óQô�õ ³ ö�¾'÷�ø ùQ÷bÁ*Ð?ø9»^ú¤ Ïc¾bÐ�ÄTÑ1Ò�Ó�ÔOÕ ðaÑlÒ�Ó&Ô 
 ,ÛòB¼N¾-Á�÷b»^ú"Ð?¿
Á^÷6Ðq�EÁ*Â�ð�ñLëbñ`ò�óQô�õ�½aöv¾'÷&ø ùQ÷bÁ*Ð$ø9»^ú^ûwÁ^ú;ÙÅ�MR.�UÖ�×�Ø�Ùp¼N¾-Ð ��¾ïw»�Ù"¾bÂî½�»3íRÑ1ÒvÓ&Ô! �ñc��¾�½�¾bÐ�»3íeïw»�Ù"¾bÂ�½w»3í�ÄTÑ1ÒvÓ&Ô�ûQúD»*Ða¾'Ù�� R.� & ëa÷Áønù
ûQø
½�¡^ø9À/¾6ú>¼�í�#

� R.� & ëa÷Áønù`ÕÆ� R.�UÖ�×pØ�ÙN�aÕ � ³�³ ¾6ï $ �aÑlÒ�Ó&ÔW� � � �



��ÌX³ ¡V¢�£�¤K¥V¦�§©¨uª«¡�¬Q­®¬�¤�¯�°u±n§�¦�²V³a¯R¦�´�¦`¯�¥
ÅOÆDÇ�ÈEÇ�ÉÊÆ�Ë=ÌlÍ�¼1Í\[ ð�»^ú"Ð$¿'Á^÷NÐ��"Á*Âcð�ñLëbñ`ò�óQô�õ ³ ö�¾'÷�ø ùQ÷bÁ*Ð?ø9»^úZ½S "�¾¶Ù"¾6úD»*Ða¾�Ç�cdSde|ffÐ ��¾R½�¾bÐm»3íeÁ*Â Âc÷b»^ú"Ð?¿
Á^÷NÐ��EÁ*Â�ð�ñLëbñ`ò�óQô�õn½aö�¾'÷�ø ù`÷bÁ*Ð$ø9»^úZ½S 
´[µtÈL¶ ¸%ºr»-ÌlÍ�¼1Í�] ~ ð�»^úEÐ$¿'Á^÷NÐví&»^¿KÑ1ÒvÓ&ÔÁÀ� § ø9À/¾6ú Ñ1ÒvÓ&ÔÁÀ=»3ío¾_¿/Á^ïKö�Â ¾M5� &%� #õ*ûRí&»^¿6ï��^Â#Á"¾DV � û/V�:oÁ^úDÙ Vdvf¼N¾bÂ#» ê í&»^¿Nï Á=÷b»^ú"Ð?¿
Á^÷6Ð",KÀ Õ� V � 
 V�: 
 V|v � #

V � Õ @\Ò�6EÔ9� � � ü7ípë
õ
ópë B @Uóp÷�ë9Ñ�÷�ëlõ�	 � 	�ÿ�ó&� Ò�6EÔ9� � � B @Uóp÷8ë7Ñ�÷8ë
õ�	 � ��ë4óN�8Ò�6EÔ7� � � B >
V�:LÕtG���@\Ò�6EÔ7� � � ü7ípë
õ
ópë B @Uóp÷�ë9Ñ�÷�ëlõ�	 � ��ë�ó&� Ò86"Ô9� � � B >��
V v Õ @\Ò�6EÔ9� � � ü7ípë
õ
ópë B @\Ò�6EÔ7� � � ¸ ý�ý)��ÜL� B > �

~�½�½Á�;» ê ú-ø9ú ¾K¿�Á^ïKö�Â8¾a5� &%� #õ�¢�ûcÐ���¾
½�¾\í&»^¿Nï��^Â#Á"¾�Á^¿®¾mÁ^÷NÐ��"Á*Â8Âgí¶ö1¿'»Nö�¾6¿®Ð?øÊ¾
½P»3íKÑ1ÒvÓ&ÔÁÀVí&»^¿PÐ���¾�½&Á^ïH¾Á/½b½&øw¡^úDïH¾®ú"Ð û £LÀNûQ»3í�À�Á^¿6ø9Á^¼NÂ ¾
½S#
³�³ ¾6ï $ �3Ñ1ÒvÓ&ÔÁÀ�� 
 ��ì�ú�ó�Ö�×�Ø�Ù}à ª <á �¨âEÜ ëa÷Áønù�< Ü ð < ,KÀ �ñc�·�*½bû ê ¾eÙ"¾ ùQú�¾TÐ���¾Ví&»*Â Â#» ê ø9ú�¡�÷b»^ú"Ð?¿
Á^÷NÐ��EÁ*Â�ð�ñLëbñ`ò�óQô�õn½aö�¾'÷�ø ù`÷bÁ*Ð$ø9»^ú¤#

ÄeÑlÒ�Ó&Ô À�Õ ðaÑlÒ�Ó&Ô À 
 ,KÀ�ò �
.0/qÚ0/qÚ 4 DªÃ 70DÝ4 D%C�?U�L8�à97
�}÷�ë�í�ë{õ�í�ë{ô*ë&�;ë�ínõ
ýL�Ûõ��8ô¨ï
û��Íë ¸ ì�ú�ì��Fõ`ípë ¸ ì�ëÎí�ë�ý&õ
ópú�ï?ì ï�ì��ÛÚÛÑ�ÚaÜ�Ý¨Þlß��Äõ�ý�ý}ípë4ý&õ�ó�ë��1ï
ûNóp÷�ë��
ípë4ý&õ�ó�ë�� ópï ó�÷�ë¸	8ípë
ô�ë�í
�?õ�ó�ú�ï?ìÐï�í/ì�ï�óÎï
û�óp÷�ë ô*ópí�ÿdü7ó�ÿ�ípë^Äq�
�/����¬R� õ�ì�����ýþõ�ôpô��Îï0�Íÿ�ý�ë
ô�ï
û�õ
÷�úA��÷�ë�í�Ñ�ý�ë��;ë�ý(ô�	|ëlü7ú ¸ ü4õ�ópú�ï�ì±õ�í�ë��{õ
ú�ì(ónõ
ú�ì�ë��aú�ìXó�÷�ë�ú�íTë�ìÍó�ú�í�ë�óa���
õ�ì��/óp÷�ëÛý�ï/�Äë�í*Ñèý�ë&�;ë�ý(ôc	dë
ü7ú ¸ ü�õ
ópú�ï?ì
�{õ��Fõ����Mô*ï��Îë!�§¬R� õ�ì��È��ýþõ�ôpô��±ï0�Íÿ�ý�ëlô�����ß^����¬�� õ�ì��È��ý&õ?ôpô��Îï0�(ÿ�ý�ë
ôaï
ûuõ`÷�ú �?÷�ë�í*Ñèý�ë&�;ë�ý
ôc	dë
ü9ú ¸ ü�õ
ópú�ï�ì/õ�í�ë%	dõ�í�ópúþõ�ý�ý8���{õ�ú�ìÍóöõ�ú�ì8ë����
ú]/îë
/ ��óp÷8ëÛý�ï��}ë�í�Ñ�ý�ë��;ë�ý�ôc	dë
ü7ú ¸ ü�õ�ó�ú�ï?ì$�{õ��Põ����Pì�ë��Mû�ÿ�ìdü�Ñ
ópú�ï�ìdôP���Îë�ó�÷�ï0��ôNõ�ì�� ô*óöõ�ó�ú&ü¨ï��E¹pë
ü7óöô"ópïÎë4�Íúþô*ópú�ì��I��¬R� õ�ì��-��ýþõ�ô�ô��±ï0�Íÿ�ý�ëlô���õ�ì��¸�{õ��Îí�ë��Îï��;ë
ë��(ú&ô�ópú�ì��Xë�ý�ë��Îë�ì(ónôP/L��ì õ����Íú�ópú�ï�ìª�dì�ë��þ��¬R� õ
ì��-��ý&õ?ôpô��Îï0�(ÿ�ý�ë
ôÛü4õ�ìÉ�dë/õ����(ë���/R��ìDóp÷�úþôaü�õ�ô�ë
óp÷8ëÎô�ópípÿ ü7ópÿ�í�ëXúþô�	dõ�í�ópú&õ
ý�ý8�É�{õ�ú�ìÍóöõ�ú�ì8ë����V�èÌZ�aó�÷�ëI��¬R� õ�ì+�¾��ý&õ?ôpô��±ï0�Íÿ�ý�ëlô"ï�ûuõ{÷�ú �?÷�ë�í*Ñèý�ë&�;ë�ý
ôc	dë
ü9ú ¸ ü�õ
ópú�ï�ì{õ
ípëtì�ï�ó%�Zõ�ú�ì(ónõ
ú�ì�ë!����óp÷8ë¨ý�ï��}ë�í�Ñ�ý�ë��;ë�ý8ôc	dë
ü7ú ¸ ü�õ�ó�ú�ï?ì��ZõW�/ô�	�ý�ú�óÛõP÷�úA��÷ÍÑèý�ë&�;ë�ý1��¬R�
ï�íp��ý&õ?ôpô~�Îï0�Íÿ8ý�ëÛï��;ë�íÄô*ë��;ë4ínõ�ýdý�ï/�Äë�í*Ñèý�ë&�;ë�ýD�§¬R��ï�û���ýþõ�ôpô~�±ï0�Íÿ�ý�ëlô í�ë
ôc	dë
ü9ópú �;ë4ý ����	�ípï��(ú#�Íë!��ó�÷�ë
û�ÿ�ìdü9ópú�ï?ìdô��0�Îë�ó�÷�ï0��ô�õ�ì��{ô�ónõ�ó�ú&ü"ï��E¹pë
ü7óöôhï�ûTóp÷8ë"÷�úA��÷�ë4í*Ñèý�ë��;ë�ý ôc	dë
ü7ú ¸ ü�õ�ó�ú�ï?ì{õ�í�ë¨í�ë�ý&õ
ópë��Aópï/ô�ï��Îë
û�ÿ�ìdü9ópú�ï?ìª�.�Îë�ó�÷�ï0� ï�í/ô�ónõ�ó�ú&üÎï��E¹pëlü7óPï
ûtóp÷�ë±ý�ï��}ë�í�Ñ�ý�ë��;ë�ýÄôc	dë
ü9ú ¸ ü�õ
ópú�ï�ìª/q�xìMó�÷�ú&ôPýþõ�ô*ó/ü4õ�ô*ë{ó�÷�ë
ô*ó�ípÿdü9ópÿ�í�ë¨úþô}ì�ï/ý�ï�ì���ë�í%	�í�ë
ô*ë4í
�;ë���/
��ì{óp÷�ëaû�ínõ��Îë��Äï�í
�Aï
û��ÛÚÛÑpÚuÜ�Ý¨Þ
ß0�v�Äët÷dõ��;ëtü�÷8ï;ô*ë4ì$ó�÷�ë�ô*ë
ü9ï�ì��{ü�õ?ô*ë���úi/îë�/A�Z�Ûú�óp÷{óp÷8ë¨÷8ë�ý 	{ï�û õ
ípë4ìdõ��Îú�ì����;ó�÷�ëaû�ï�ý�ý�ï��Ûú�ì��A÷�ï?ý#��ô6Ä

= ÷�úA��÷ÍÑèý�ë&�;ë�ýQ��¬R� ô*ï?ípóöôXõ
ì��È��ý&õ�ô�ôPóa��	dë
ôT�Û÷�ï�ô*ë{ë�ý�ë��Îë�ì(ónôaõ�	�	dë
õ�íAú�ìMóp÷�ë{ü9ï�ì(ópínõ?ü7ó/õ�í�ë
�{õ
ú�ì(ónõ
ú�ì�ë��Ê�

= ��¬��Kõ
ì��µ��ý&õ�ô�ô��Îï0�Íÿ�ý�ëAú�ì(ópë�í�ûèõ�ü7ë
ô��Û÷�ï�ô*ë/ë�ý�ë��±ë�ìÍóöôÛõ�	�	dë
õ
ítú�ìFóp÷8ë/ü7ï�ì(ópíöõ�ü7ótõ
ípë�	dõ�í�Ñ
ó�ú&õ�ý�ý �É�{õ
ú�ì(ónõ
ú�ì�ë��Ê��ú]/Cë�/ �,ï�	dë�íöõ�ópï?ínô/õ�ì��µ�Îë4óp÷�ï0��ôAõ�	�	dë
õ�í�ú�ì��Fú�ìMóp÷�ë{ü9ï�ì(ópínõ?ü7ó/õ�í�ë�	�ípë7Ñ
ô�ë�í
�;ë��O�Ûú�óp÷ ó�÷�ë±ôpõ��±ëÎõ
ípú�óa� õ�ôT�}ë4ý�ý�õ?ôPô*óöõ�ó�ú&üAï��E¹pë
ü7óöôaì�ë�ë��Íë!�Hú�ì óp÷�ë±ü7ï?ìÍó�ínõ�ü9ó��Y�Û÷8ú�ý�ë
ï�	|ë4ínõ�ó�ï�íöô��.�Îë�ó�÷�ï0��ôaõ
ì�� ô�ónõ�ó�ú&üAï��E¹pë
ü9ónôaóp÷dõ
ó1�Íï`ì�ï?ó�õ�	�	dë
õ
íPú�ì óp÷8ëÎü7ï?ìÍó�ínõ?ü7ó��{õ����dë
í�ë��Îï��;ë����



¨uªì±"ªÃ¡�¬Q­®¬�¤�¯�°u±n§�¦�²V³a¯R¦�´�¦`¯�¥ ��ÌE�
= óp÷�ë�ô�ÿ��ÍÑèó3�0	�ú�ì��/õ�ì��{ô�ÿ��ÍÑxô*ï�í�ópú�ì��Xí�ë�ý&õ
ópú�ï�ìdô}ï
ûUó�÷�ëa÷�úA��÷�ë�í�Ñ�ý�ë��;ë�ýª�ÛÚÛÑpÚuÜ�Ý¨ÞlßAü7ï�ì(ópíöõ�ü7ó�ÿdõ�ý
ôc	dë
ü7ú ¸ ü�õ
ópú�ï?ìDõ�ípë1�{õ�ú�ìÍóöõ�ú�ì�ë��Aï�ì`óa�0	dë
ôÛõ�ì��Dô*ï?ípónôÛóp÷ õ�óNõ�í�ë��{õ
ú�ì(ónõ
ú�ì�ë��Ê�

= óp÷�ë{ý�ï/�Äë�í*Ñèý�ë&�;ë�ý~�ÛÚÛÑpÚuÜ�Ý¨ÞlßFü7ï�ì(ópíöõ�ü7ó�ÿdõ�ý�ôc	dë
ü7ú ¸ ü�õ�ó�ú�ï?ì�ü4õ�ì õ���� ì�ë&� û�ÿ�ìdü7ó�ú�ï�ì ôPópï õ�ì��¬R���±ï0�Íÿ�ý�ë
�Íõ
ì��$ì8ë����±ë�óp÷�ï0�8ôÛõ�ì��Dô*ónõ
ópúþü�ï��E¹pë
ü7óöô}ópï±õ"��ý&õ�ô�ôË�±ï0�Íÿ�ý�ë
�
= óp÷�ë±ý�ï��}ë�í�Ñ�ý�ë��;ë�ý.�ÛÚÛÑ�ÚaÜ�Ý¨ÞlßFü7ï�ì(ópíöõ�ü7ó�ÿdõ�ýÄô�	|ëlü7ú ¸ ü4õ�ópú�ï�ìMü4õ�ì õ����1ì8ë�� ��¬R� õ
ì��¾��ý&õ?ôpô

�Îï0�Íÿ�ý�ë
ô�/

�}÷�úþôaô*ï?ý�ÿ�ó�ú�ï?ìFï�.�ë�ínôtõ{ô*úA��	�ý�ëaópíöõ�ìdô�ý&õ�ó�ú�ï?ì1ï
ûÛóp÷8ëP÷�úA��÷ÍÑèý�ë��;ë4ý û�ï?í��/ÿ�ý&õ
ë¨ú�ìÍó�ïÎý�ï��Äë�í*Ñèý�ë��;ë4ý�ï�ì8ë
ô��
ô�ú�ìdü7ë±ì�ï õ��"�8ú ��ÿ8ú�óa�Fú&ôAõ
ÿ�óp÷�ï?ípúþô*ë���/o��ì õ����Íú�ó�ú�ï�ì�� û�í�ï�� õFóp÷�ë4ï�ípë4ópú&ü4õ�ý~	dï?ú�ì(óAï�û��(ú�ë����Uú¾ûaó�÷�ë
ô�	|ëlü7ú ¸ ë4íUì�ë�ë��8ô�ópï2ôc	�ý�ú�óUï?í û�ÿ ô*ú�ï?ì!�§¬R��õ
ì��Ì��ýþõ�ô�ô¹�Îï0�Íÿ8ý�ë
ôP��óp÷�úþô.�Îë
õ�ì ô�óp÷dõ
ó�óp÷�ëÛ÷�úA��÷�ë4í*Ñèý�ë��;ë�ý
ü7ï?ìÍó�ínõ?ü7ópÿdõ
ýÛô�	|ëlü7ú ¸ ü4õ�ópú�ï�ì úþô¨ì�ï?ó/ü7ï�í�ípë
ü9ó���ô*ú�ìdü7ëÎ÷8ë{ô*÷�ï?ÿ�ý#� ÷dõ��;ë±õ�ý�ípë
õ��"�1û�ï�í�ë
ô*ë4ë�ì óp÷8ú&ôPü4õ�ô*ë
û�í�ï�� óp÷8ëa÷�ú �?÷�ë�í�Ñ�ý�ë��;ë�ý8ü7ï�ì(ópíöõ�ü7ó�ÿdõ�ý ôc	dë
ü7ú ¸ ü�õ�ó�ú�ï?ìª/���ìÎõ����Íú�ó�ú�ï?ìª�Íó�÷�ú&ô�ô*ï?ý�ÿ�ó�ú�ï?ì¸�(ï;ë
ôhì�ï?óÛõ
ý�ý�ï���õ
�Îë4óp÷�ï0�Îópï��|ë�ípë ¸ ì�ë����E�{óa�}ï��Îë4óp÷�ï0��ô}ú�ìÉ	dõ�íöõ�ý�ý�ë�ý���ï�íaú�ìFô*ëW� ÿ�ë4ìdü7ë��dõ?ôaõXì�ï?ìÍÑ��(ë�ópë�í��Îú�ì8ú&ô*ó�ú&ü
ün÷�ï�úþü7ëp�|ë4ó3�Äë�ë�ìÎóa�Äï$�Îë�óp÷8ï0��ôhï?íNõXü7ï��"�8ú�ìdõ
ópú�ï?ìXï
ûUó�÷�ë
ô�ëPü4õ�ô*ëlô®�_/��}÷8ë!ø9úEÐ3¾6¿6úDÁ*ÂÍ�|ë4÷dõ��Íú�ï�ÿ�íÛï
û
ó�÷�ë��Îï�í�ëtü7ï�ì ü7ípë�ó�ë��Îë�óp÷8ï0�n�Ûú�ý�ý ôc	dë
ü7ú¾û)�Îóp÷dõ
ó�	 õ�ípó�ú&ü7ÿ8ý&õ�íNü4õ�ô*ë
/��"ï��}ë��;ë4í��;óp÷�úþô"ô�ï�ý�ÿ�ópú�ï�ì`ï
.�ë�ínô
ô�ï��Îë��Íúþôpõ��"�?õ�ì(ónõ��?ë
ôAõ�ô��}ë�ý�ý]�,ô*ú�ìdü7ëPû�í�ï��²õ�	�íöõ�ü7ó�ú&ü�õ
ý¹	dï?ú�ì(ó¨ï
û��Íú�ë���� óp÷�ëZôc	dë
ü7ú ¸ ë�í��Íï;ëlôPì�ï�ó
õ
ý �Ûõ��8ôK�Ûõ
ìÍótó�ï`ípë!�Íë
ô*úA��ì õÎ÷�ú �?÷ÍÑ�ý�ë��;ë�ýTü7ï�ì(ópíöõ�ü7ó�ÿdõ�ýÄô�	|ëlü7ú ¸ ü4õ�ópú�ï�ìª� ï?í���ú¾ûÄ÷�ëXÿ ô*ë
ô�	�ípë7Ñ*�Íë ¸ ì�ë��
�Îï0�(ÿ�ý�ë
ôP�;÷�ët÷dõ�ôÛì�ï�óuõ�ý�ý óp÷�ëtì�ëlü7ë
ôpô�õ�í'���Îï0�Íÿ�ý�ë
ô}õ
ó"÷8ú&ô%�Íúþôc	dï;ô�õ�ý]/
};ú�ìdü7ë{óp÷8ë¸	�ÿ�í�	dï;ô*ë ï�û�óp÷�ëDípë ¸ ì8ë`ípë4ý&õ�ó�ú�ï?ì�ú&ô/ópï��{õ�	äô3�(ìÍóöõ�ü7ó�ú&ü�õ
ýÛë�ý�ë��±ë�ìÍóöô¨ï
ûAõ
ì�õ��dô�ópíöõ�ü7ó
ü7ï?ìÍó�ínõ?ü7ópÿdõ
ýNôc	dë
ü7ú ¸ ü�õ
ópú�ï?ì�ó�ï1ó�÷�ï;ô�ë`ï�û¨õÅ�Îï?ípëDü7ï?ìdü7ípë4ópëDü7ï�ì(ópíöõ�ü7ó�ÿdõ�ýuôc	dë
ü9ú ¸ ü�õ
ópú�ï�ìª���}ë-�Ûú�ý�ý¸ íöô*ó��Íë ¸ ì�ëÎë�ý�ë��Îë�ì(ónôNï�û�õ-�ÛÚWÑ�ÚuÜ�Ý¨Þ
ß ôc	dë
ü7ú ¸ ü�õ
ópú�ï?ì õ�ì�� óp÷8ë�ìl��ú �;ë±óp÷�ëÎí�ë ¸ ì�ë±ípë�ýþõ�ópú�ï�ìMï�ì
ó�÷�ë
ô*ëuë�ý�ë��±ë�ìÍóöô�/
�"ìFë4ý�ë��Îë4ìÍóÛï
ûNõ{ü7ï�ì(ópíöõ�ü7ó�ÿdõ�ý%�ÛÚÛÑ�ÚaÜ�Ý¨Þlß{ôc	dë
ü7ú ¸ ü�õ�ó�ú�ï?ì1úþôaõB�?õ�í�ú&õ���ý�ëAìdõ��Îë�� õ
ì1ë4ý�ë��Îë4ìÍóÛï
û
ó�÷�ë%��ý�ï��dõ
ý ô*úA��ìdõ
ópÿ�í�ë��;ï�íÄõ�ì±ë�ý�ë��±ë�ìÍó ï
û ó�÷�ë��?ý�ï��dõ�ýdú�ì(ópë4í*ûèõ�ü9ëÛï�û ó�÷�ë��ÛÚWÑ�ÚuÜ�Ý¨Þ
ß�ôc	dë
ü7ú ¸ ü�õ�ó�ú�ï?ìª/

ã×»�äVËtÉ ÇWÉÊÆ�ËgÌ1Í ¼1Í�b ¾QÂ ¾6ïH¾6ú"Ð9½C»3í�ÁOð�»^ú"Ð?¿
Á^÷NÐ��"Á*Â�ð�ñQëbñ`ò�óLô�õ ³ ö�¾'÷�ø ùQ÷bÁ*Ð?ø9»^ú¤ Ïc¾bÐ~ÄTÑ1ÒvÓ&ÔTÕ ð3Ñ1ÒvÓ&Ô 
 ,ÛòI¼N¾CÁ�÷b»^ú"Ð?¿
Á^÷NÐ��EÁ*Â�ð�ñLëbñ`ò�óQô�õ�½aö�¾'÷�ø ù`÷bÁ*Ð$ø9»^úZûKè Õ �rè�é
��éqêSëo¼N¾�ÁBÑLëÙ^ø
½�ì&»^ø9ú"Ð)Âgí�ëÊ½&»^¿®Ða¾'Ù@½�¾bÐw»3í À�Á^¿6ø9Á^¼NÂ ¾'½bû$, ã , ëa÷Áønù Ü ð Áo÷b»^ú"Ð?¿
Á^÷NÐ�»^ú·Ñ1ÒvÓ&Ô�Á^úDÙ+èç ñc��¾!½�¾bÐ�»3í¾bÂ8¾6ïH¾6ú"Ð9½C»3í�ÄeÑ1ÒvÓ&ÔWû`úD»*Ð3¾'Ù"ÎpÏ(e�Ð & ëÙ÷:ønù®ûQø
½�½Ù�"÷ �pÐ��;Á*Ð
ÎpÏ(e�Ð & ëa÷:ørù`Õ�Ñ $ äOÑ & ä+� $ ä+� & ä � ä � ä-è �

�"ìAë4ý�ë��Îë4ìÍó ï
û.ÎpÏ(e�Ð & ëa÷:ørù�úþô�õ�ì/ë�ý�ë��±ë�ìÍó ï
û,óp÷�ëNü9ï�ì(ópínõ?ü7ó�ú�û ú�óUúþôhõR�?õ�í�ú&õ���ý�ë��(õ"û�ÿ�ìdü9ópú�ï?ìXì õ��Îë��
õ��Îë4óp÷�ï0�Îìdõ��Îëaï�íNõ/ô*óöõ�ó�ú&üaï��E¹pë
ü9óÛìdõ��Îëuóp÷dõ
óNõ�	�	dë
õ
ínô"ú�ì`õ�	8ípï�	dë�í�óa�$ï
ûUó�÷�ë�ü7ï�ì(ópíöõ�ü7ó4/

ã×»�äVËtÉ ÇWÉÊÆ�ËgÌ1Í ¼1Í)ÎÍs ¾LÂ8¾6ïH¾6ú"Ð9½C»3íeÁpð�»^ú"Ð$¿'Á^÷NÐ� Ïc¾bÐ�ÄTÑ1Ò�Ó�Ô�Õ ð3Ñ1Ò�Ó�Ô 
 ,Ûòe¼N¾¶Á!÷b»^ú"Ð?¿
Á^÷NÐ��EÁ*Â�ð�ñLëbñ`ò�óQô�õn½aö�¾'÷�ø ù`÷bÁ*Ð$ø9»^úZû`Á^úDÙ$Ñ ú-ÎpÏ(e�Ð & ëa÷:ørù ûQÁ^ú¾bÂ8¾6ïH¾6ú"Ð�»3í�ÄeÑlÒ�Ó&Ô! ×ñc��¾C¾bÂ ¾6ïH¾®ú"Ð%ÑR¼N¾]Â#»^ú�¡/½IÐ$»!Ð���¾w÷b»^úEÐ$¿'Á^÷NÐ~,�û�úD»*Ða¾'Ù"Ñ ú¾,�û�ø íté8V ú¾, Á^ú;ÙÁ^ú@¾6À�¾6ú"Ð�Ó ú ó)õDÓ&â¤ö��H½Ù�"÷Á��Ð��;Á*Ð.ÑR¼N¾]Â#»^ú�¡/½CÐ?»HÓ� a~�ú�¾bÂ ¾®ïH¾6ú"ÐÒÑR¼N¾bÂ#»^ú�¡/½CÐ$»-Á^ú�¾6À/¾6úEÐPÓ�ûmúD»*Ða¾'Ù
Ñ%ú@Ó�ûQø íe»^úv¾e»3íeÐ���¾Ví&»*Â Â#» ê ø9ú�¡ �;»*Â#Ù/½S#



��Ì?ß ¡V¢�£�¤K¥V¦�§©¨uª«¡�¬Q­®¬�¤�¯�°u±n§�¦�²V³a¯R¦�´�¦`¯�¥
= Ó�Õ ö � é×Á^úDÙ$Ñ ú+ö
= Ó�Õ ö � é×Á^úDÙ$ÑXÕJé
= Ó�Õ ö � é��rö � 
 ���Ù� 
 ö2ÿW�¶Á^úDÙ$Ñ ú+ö
= Ó�Õ ö � é��rö � 
 ���Ù� 
 ö ÿ �¶Á^úDÙ$Ñ ú+ö Þ í&»^¿K½&»^ïH¾�á'ú � � 
 �Ù��� 
 � �
= Ó�Õ ö � é��rö � 
 ���Ù� 
 ö ÿ �¶Á^úDÙ$ÑXÕJé
= Ó�Õ ö � ü7í�ë
õ�ó�ëIÁ^úDÙ$Ñ ú+ö
= Ó�Õ ö � �Íëlô*ópí�ï���Á^ú;Ù�Ñ%ú+ö
= Ó�Õ©Ó �P��� ���Ù� ��� Ó � Á^úDÙ1Ñ'ú@Ó Þ í&»^¿K½&»^ïH¾�áKú � � 
 ����� 
 â �  

�"ìÐë�ý�ë��Îë�ì(ó�Ñ��dë�ý�ï�ì���ôÎópï õ ópë�í�� ö/ú�û�ú�ó{õ�	�	dë
õ�íöô$ú�ìÐóp÷dõ
ó$ó�ë�í��Ó�}ú]/Cë�/ �%Ñ ú öXú¾û ö>Õ Ñ��Ûï�íö�ÕÕÔY�nö � 
 ����� 
 ö � ��õ�ì���ÑYÕÕÔÍ��ï�ípÑ'ú+ö Þ û�ï?íNô*ï��±ëTá'ú � � 
 ���Ù� 
 â � /

´[µtÈL¶ ¸%ºr»-ÌlÍ�¼1ÍÊÎ�Î6¾QÂ ¾®ïH¾6ú"Ð9½C»3í�ÄeÑlÒ�Ó&Ô ÀX ñc��¾O¾]Â ¾6ïH¾6ú"Ð9½ »3í-Ð���¾-÷b»^ú"Ð?¿
Á^÷NÐ��EÁ*ÂRð�ñLëbñ�ò`óQô�õ@½aö�¾'÷�ø ùQ÷bÁ*Ð?ø9»^úÖÄeÑ1ÒvÓ&Ô À »3í�¾�¿/Á^ïKö�Â ¾D5� #õL A×@Á^¿b¾
¡^ø9À/¾®ú@¼�í�#

ÎpÏÍe�Ð & ëa÷:ørù�< Õ � ü�÷8ï(ü7ï�ýþõ�ópë 
 	�ínõ
ý�ú�ì�ë 
 ópípÿ0ØÎë 
 �dï;ï�ý�ë
õ�ì 
 ìdõ
ópÿ�íöõ�ý � ä� ÷�ë
õ�	 
 	dõ?ü®�?õ��?ú�ì�� � ä� Ü 
 � 
 	�íöõ�ý�ú�ì�ë7Ñxü�õ�	 õ�ü7ú�ó3� 
 ópípÿ0ØÎë7Ñxü�õ�	dõ�ü7ú�óa� 
ñYö�¾6¿'Á*Ð$ø9»^úZ½¶»3ít~"! ñ@ó�Á*Ð��E¿
Á*Âî½ 
 ñtöv¾®¿
Á*Ð?ø9»^úZ½e»3ía~N!×ñ-ÙP»/»*Â8¾'Á^úZ½ � ä� ú�ì�ú�ó�ÃÁÉrÇ�Ê 
 ì�ë�� ÃÁÉnÇ�Ê 
 ú�ì�ú�ó�ÊÁÇ�Å�ÔqÇ�Õ�ËjÎÁÕ 
 ì�ë&�[ÊÁÇ�Å�ÔqÇ�Õ�ËjÎÁÕ � ä� 	�ÿ�ó ÃÁÉrÇ�Ê Ü ÊÁÇ�Å�ÔqÇ�Õ�ËjÎÁÕ 
 �?ë�ó ÃÁÉnÇ�Ê Ü ÊÁÇ�Å�Ô�Ç�Õ�ËjÎÁÕ 
¸ ý�ý ÊÁÇ�Å�ÔqÇ�Õ�ËjÎÁÕ Ü Å�ÃÁÄ_ÅnÄ�ÆjÇ�ÈsÉ 
 û�ÿ�ý�ý�Ñi	�ínõ
ý�ú�ì8ë ÊÁÇ�Å�ÔqÇ�Õ�ËjÎÁÕ � ä� óp÷�ë9Ñ�÷�ëlõ�	 ÃÁÉnÇ�Ê � ä��Ú 
 â 
 Ò86"Ô9� � 
 Ò�6EÔ7�;: � �
ñc��¾T¾]Â ¾6ïH¾6ú"Ð9½I¼N¾bÂ#»^ú�¡^ø9ú�¡OÐ?»HÐ���¾e÷b»^ú"Ð$¿'Á^÷NÐ�Á^¿b¾�#

� Ü � ä � 	8ÿ�ó ÃÁÉnÇ�Ê Ü ÊÁÇ�Å�ÔqÇ�Õ�ËjÎÁÕ 
 ��ë4ó ÃÁÉnÇ�Ê Ü ÊÁÇ�Å�ÔqÇ�Õ�ËjÎÁÕ 
 ¸ ý�ýgÊÁÇ�Å�ÔqÇ�Õ�ËjÎÁÕ Ü Å�ÃÁÄ_ÅnÄ�ÆjÇ�ÈsÉ � ä� óp÷�ë7Ñè÷�ë
õ�	 ÃÁÉnÇ�Ê � ä � Ò�6EÔ9� � 
 Ò�6EÔ7�;: � �
�6ú;Ù"¾b¾'Ù/ûQ»^ú"ÂgíHÐ���¾
½�¾w¾bÂ8¾6ïH¾6ú"Ð9½IÁNö^ö�¾'Á^¿Rø9úOÐ ��¾¶÷b»^ú"Ð?¿
Á^÷NÐ�, À »3í)¾�¿/Á^ïKö�Â ¾�5� #õL A×� 
�}÷�ë�û�ï�ý�ý�ï��Ûú�ì����Íë ¸ ì8ú�ópú�ï�ì�	�í�ë
ô*ë�ì(ónô óp÷8ë}ípë ¸ ì�ë�ípë�ýþõ�ó�ú�ï�ì�ï�ìAë�ý�ë��Îë�ì(ónô�ï
û~�ÛÚÛÑ�ÚaÜ�Ý¨Þlßaü7ï?ìÍó�ínõ�ü9ópÿdõ
ý
ôc	dë
ü9ú ¸ ü�õ
ópú�ï�ìdôP/��xóÛúþô}õ
ì`ú�ìW¹pë
ü7ópú8�;ë���	dõ
ípó�ú&õ�ý�û�ÿ8ìdü7ópú�ï�ì{óp÷ õ�ó%�{õ
ú�ì(ónõ�ú�ìdôhó�÷�ë�	dõ
ípóNï�ûTóp÷�ë�ô�ópípÿ ü7ópÿ�í�ë
ï�ûTóp÷8ë¨÷8ú ��÷(Ñ�ý�ë��;ë�ý ü9ï�ì(ópínõ?ü7ópÿ õ�ý,ôc	dë
ü9ú ¸ ü�õ
ópú�ï�ì{óp÷dõ
ó"óöõ/�;ë
ô~	 õ�ípóÛú�ì{óp÷�ë�ü7ï?ìÍó�ínõ�ü9ó�/



¨uªì±"ªÃ¡�¬Q­®¬�¤�¯�°u±n§�¦�²V³a¯R¦�´�¦`¯�¥ ��Ì?Ì
ã×»�äVËtÉ ÇWÉÊÆ�ËgÌ1Í ¼1Í)Î¨¼ ð�ñLëbñ`ò�óQô�õ ½�¾ ùQúv¾�½�¾bÂ#Á*Ð?ø9»^ú¤ Ïc¾bÐ�ÄTÑ1Ò�Ó�Ô-Õ ð3Ñ1ÒvÓ&Ô 
 ,Ûò
û�ÄTÑ1Ò�Ó�Ô ê Õ ð3Ñ1ÒvÓ&Ô ê 
 , ê òn¼N¾!Ð ê »�÷b»^úEÐ$¿'Á^÷NÐq�EÁ*ÂRð�ñQëbñ`ò�óLô�õ�½aö�¾'÷�ø ùQ÷bÁ*ëÐ?ø9»^úZ½S j~ ð�ñQëbñ`ò�óLô�õJ¿b¾ ùQúv¾p¿b¾bÂ#Á*Ð?ø9»^ú »^úÈÄTÑ1Ò�Ó�Ô>Á^úDÙµÄTÑ1ÒvÓ&Ô ê û�úD»*Ða¾'ÙÖÛ�ûIø
½ Á·¿b¾bÂ#Á*Ð?ø9»^ú »^ú¾bÂ8¾6ïH¾6ú"Ð9½C»3í�ÄeÑ1ÒvÓ&ÔCÁ^úDÙO¾bÂ ¾6ïH¾6úEÐ ½�»3í�ÄeÑ1ÒvÓ&Ô ê #

Û ã ÎËÏÍe�Ð & ëa÷:ønù åÉÎpÏ(e�Ð & ëa÷:ønù#Ü 
½Ù�E÷ �-Ð��;Á*Ð[#~Û-ÕÕÛ ë�Ý äÉÛ ë�� äÉÛ0Þ Ý ä
Û�Þ � ä¸Û � ä
Û0ßBäÉÛ ð û ê ��¾6¿®¾Ù#
Û ë�Ý ã Ñ $ å�Ñ $ Ü Û � ã � å � ê
Û ë � ã Ñ & å�Ñ & Ü Û ß ã � å � êÛ Þ Ý ã � $ å � $ Ü Û ð ã è å×è ê 

Û Þ � ã � & å � & Ü

Á^úDÙ �iÔ 
 Ô ê � ú-Û Þ Ý � �]Ô�Ä(� � 
 ���Ù� 
 � � ¤ � 
 Ô ê ÄÍ� ê � 
 ����� 
 � ê� ¤¦� ê »^¿
Ô>Ä�¤²� 
 Ô|ê1Ä�¤²��ê
�mÁ^úDÙ�è� 
 � ê � 
 �è� Þ�
 � êÞ �Kú�Û ë�à ä¸Û ë � �'��à áVàJâ\��]Ô 
 Ôdê
� ú-Û Þ � � �]ÔOÕÐú�ì�ú�ó2ù 
 ÔdêvÕäú�ì�ú�ó_ù Ü »^¿
Ô�Õ�ì�ë&��ù 
 Ô|ê�ÕÐì�ë��§ù#Ü�»^¿
Ô�ÕÐô�ÿ�� ù Ü ù�� 
 Ô ê Õ�ô�ÿ�� ù Ü Ü ù Ü � »^¿
Ô�ÕÐô�ÿ�	dë�í ù Ü ù�� 
 Ô|êDÕ�ô*ÿ�	dë�í ù#Ü Ü ù Ü � �mÁ^úDÙ�?Ô 
 Ônê � 
 �$Ô � 
 Ônê � � ú-Û ë ��?é 
 é ê � ú-Û � � é×ù`Ä;� � 
 �Ù��� 
 �Sÿ 
 é ê ù Ü Ä;� ê � 
 ���Ù� 
 � ê ÿ Á^úDÙ�?Ô 
 Ô ê � ú-Û ë � 
 ��� Þq
 � êÞ � ú-Û ë!à ä¸Û ë � �
�eà=á�àÐ�v���+Sù 
 +�ê ù Ü � ú-Û ß � +TÄEÔ 
 +�ê1ÄEÔ�ê1Á^úDÙ��$Ô 
 Ônê �Kú-Û ë ��]á 
 á ê �3ú�Û ð � á+ú+è�é 
 á ê ú+è êé Ü Á^úDÙ��è� 
 � ê �3ú�Û ë Ý ä¸Û ë ���� 
 � ê � 
 ��� � 
 � ê � � ú-Û ë Ý ä
Û ë � E �TàÐ� � � � ê à ê � ê ��iÑ 
 Ñ&êì� 
 �]Ñ 
 Ñ\ê ê �Kú-Û � Ñ\êDÕâÑ\ê ê�]Ñ 
 Ñ ê � 
 �]Ñ ê ê 
 Ñ ê �Kú-Û � ÑXÕÕÑ ê ê

Ñ'ú-, � é�Ñ\ê�ú-ÎËÏÍe�Ð & ëa÷Áønù Ü ½S #Ð\�iÑ 
 Ñ\êì� ú-Û �

�}÷�ëÉ�ÛÚÛÑ�ÚaÜ�Ý¨ÞlßHí�ë ¸ ì�ë{í�ë�ý&õ
ópú�ï?ìMípë�ýþõ�ópëlôAô*ï�í�ónôP�}óa��	dë
ôP� û�ÿ�ì ü7ópú�ï�ìdôP�¹�Îë4óp÷�ï0��ôP�}ô�ónõ
ópú&üÎï��E¹pë
ü7ónôP�
õ
ì��!��õ
ípúþõ���ý�ë
ô}ï�û%ÄeÑ1ÒvÓ&Ô"õ
ì��`ô�ï�í�ónô��dóa��	dë
ôP� û�ÿ�ì ü7ópú�ï�ìdôP���Îë�óp÷8ï0��ô��8ô*ónõ
ópúþü�ï��E¹pë
ü7óöôÛõ�ì��!�?õ�í�ú&õ��8ý�ë
ô
ï
û�ÄeÑ1ÒvÓ&Ô ê ípë
ô�	dë
ü7ópú8�;ë�ý �
/\� óa�0	|ë���ú�ìCÑ & � ü�õ�ì�ì8ï�ó��dëÛípë�ýþõ�ópë!�¨ópï�õaô�ï�í�óK��ú�ìCÑ $ �,õ�ì+�T�Íúþü7ë7Ñ?�;ë�ínô�õ"õ
ô�ï�ípóÄü�õ
ì�ì�ï?ó~�dë"í�ë�ý&õ
ópë��Pó�ïAõaóa��	dë��(õ"û�ÿ�ìdü9ópú�ï?ìÎü4õ�ì�ì�ï?ó~�dëNípë�ýþõ�ópë!�PópïAõ��Îë4óp÷�ï0�/õ�ì��w�(ú&ü7ë7Ñ?�;ë�íöôpõ�/
�}÷�ëDípë ¸ ì�ëFípë�ýþõ�ó�ú�ï�ì ípë
ô�	dë
ü7ónô/óp÷�ëDó3�0	dë
ôÎõ
ì��Ðô*ï?ípónôÎï
ûPó�÷�ëÉ�Îë�ó�÷�ï0��ô/õ�ì�� û�ÿ8ìdü7ópú�ï�ìdôP�"úi/îë�/A�}õ
û�ÿ�ì ü7ópú�ï�ì
Ô`ï�íuõ��±ë�óp÷�ï0�Ié ï�ûãÄTÑ1ÒvÓ&Ô"úþô}ípë�ýþõ�ópë!�Zó�ï/õ2û�ÿ8ìdü7ópú�ï�ì
ÔFï�íuõ��Îë�óp÷8ï0�Bé ê ï�ûÒÄTÑ1Ò�Ó�Ô ê



��Ì�� ¡V¢�£�¤K¥V¦�§©¨uª«¡�¬Q­®¬�¤�¯�°u±n§�¦�²V³a¯R¦�´�¦`¯�¥
ípëlôc	dë
ü7ó�ú �;ë�ý8���,ô*ÿdün÷Móp÷dõ
óXó�÷�ëDô*ú ä4ëÎï�ûuóp÷�ëDõ
ípú�óa� ï
û�ÔÐï�íCé ú&ôPó�÷�ëDôpõ��±ë{õ�ôAóp÷dõ
óAï�û1Ô ê ï�íCé êípëlôc	dë
ü7ó�ú �;ë�ý8���(õ�ì��`ë
õ?ü�÷Dóa��	dëtï�ítô�ï�í�ó"ï
û}ó�÷�ëAõ
ípú�ó3�±ï�ûÒÔ1ï?íRé úþôWí�ë�ý&õ
ópë��Îó�ïÎóp÷�ë2ü7ï�í�ípë
ô�	dï�ì��Íú�ì��
óa��	dëÄï�í�ô�ï�ípó�ï
û�ó�÷�ëNõ�í�ú�óa�tï�û�Ô ê ï?í�é ê í�ë
ôc	dë
ü7ó�ú �;ë�ý8��/\�}÷�ëÄípë ¸ ì�ëÛípë�ýþõ�ó�ú�ï�ì�ú ��	dï�ô*ë
ô óp÷dõ
óUû�ÿ�ìdü7ó�ú�ï�ì ô
ï�û)� & õ
ípë/ípë�ýþõ�ópë!�1ópï ü7ï�í�ípë
ô�	|ï?ì��Íú�ì��`û�ÿ�ìdü7ó�ú�ï?ìdôaï�û)� & Ü /�|�ï�í�ú�ìdô�ónõ�ì ü7ë���ú�ótú&ô¨ì8ï�óAõ
ý�ý�ï/�Äë��Fópï
ípë4ý&õ�ó�ëtõ�ìDú�ì�ú�ó ù û�ÿ�ìdü9ópú�ï?ì-�Ûú�óp÷DõAì�ë�� ù#Ü û�ÿ�ì ü7ópú�ï�ìª��ú�óÛü�õ
ì`ï�ì8ý ���dëtípë�ýþõ�ó�ë��Îópï±õPú�ì�ú�ó ù#Ü û�ÿ8ìdü7ópú�ï�ìª/
� ô*óöõ�ó�ú&üPï��E¹pëlü7ót+Xúþô�í�ë�ý&õ
ópë��`ó�ïDõ$ô�ónõ
ópú&üPï��E¹pë
ü7ót+ ê 	�ípï��(ú#�Íë!�$óp÷8ëXóa�0	|ëAï
ûN+Xúþô"ípë4ý&õ�ó�ë��`ópï{ó�÷�ë
óa��	dëNï�û + ê /~};ú �Îú�ý&õ
ípý �Nû�ï�í}ó�÷�ë���õ
ípúþõ���ý�ë
ô��(õ��?õ
ípú&õ���ý�ë�áXï
û óa��	dëNï�í�ô*ï�í�óÛ�"úþôUípë�ýþõ�ópë!��ó�ïPõ��?õ�ípúþõ���ý�ë
á ê ï�û ó3�0	dëtï�íNô*ï?ípóu� ê 	8ípï��Íú��Íë��{�¨úþô}ípë�ýþõ�ó�ë��Xópï±� ê /
�}÷�ëDô*ÿ���óa��	�ú�ì�� õ�ì��Móp÷�ëDô*ÿ��ÍÑ�ô�ï�í�ópú�ì�� ípë�ýþõ�ó�ú�ï�ì ôPï�û$ÄeÑlÒ�Ó&ÔÎõ�í�ë¸	�í�ë
ô*ë�í'�;ë����Uúi/îë�/A�Uó3�Äï ô*ï?ípónôAï�û
ÄTÑ1Ò�Ó�Ô��Uóp÷ õ�ó/õ�í�ë{ú�ì õFô*ÿ��(Ñ�ô�ï�ípó�ú�ì�� ï�í/ô�ÿ���óa�0	�ú�ì��Fí�ë�ý&õ
ópú�ï�ìdô�÷�ú 	ª��õ
ípë{ípë4ý&õ�ó�ë�� ópïFóa�}ï ô�ï�í�ónôPï�û
ÄTÑ1Ò�Ó�Ô ê ��óp÷dõ
óNõ�ípë2õ�ýþô*ï/ú�ì{õ/ô*ÿ��(Ñ�ô�ï�ípó�ú�ì��±ípë�ýþõ�ópú�ï�ìdô�÷�ú 	�/
�}÷�ë{ípë ¸ ì�ë{ípë�ýþõ�ó�ú�ï�ìMúþô¨û�ÿ�ìdü7ó�ú�ï�ì õ�ý]��ú]/Cë�/ �Tõ�ì ë�ý�ë��±ë�ìÍó1Ñ"ï
û�ÄeÑ1ÒvÓ&ÔÎü�õ
ì�ì�ï�ó��dë{ípë�ýþõ�ópë!� ó�ï1óa�Äï
�Íú¾.�ë4ípë�ì(óXë4ý�ë��Îë4ìÍóöô¨ï�û�ÄeÑlÒ�Ó&Ô ê �aõ
ì���ú�óXúþô�ú�ì�¹pë
ü7ó�ú �;ë���ú]/Cë�/ ��óa�}ï��Íú�.�ë�í�ë�ì(óXë�ý�ë��Îë�ì(ónôtï�û�ÄTÑ1Ò�Ó�Ô
ü�õ
ì�ì�ï�óp�dëtípë�ýþõ�ópë!�Zó�ïAóp÷�ë�ô�õ��Îëtë�ý�ë��Îë�ì;ó�ï�ûÒÄTÑ1Ò�Ó�Ô ê /
|�ú�ìdõ�ý�ý ��� óp÷8ëXí�ë ¸ ì�ëÎí�ë�ý&õ
ópú�ï�ì��{õ��¸�dë�	dõ
ípópúþõ�ýi����ÿ�ó1�Xÿ ô*ó��dëÎópï?ónõ�ýÄï�ì ë4ý�ë��Îë4ìÍóöôË�dë�ý�ï�ì��?ú�ì��Dópï
óp÷8ëAü7ï?ìÍó�ínõ�ü9ó�/���ûÄõ�ìFë�ý�ë��Îë�ì(ó�ï�ûpÄTÑ1Ò�Ó�Ôtõ�	�	dë
õ�íöô�ú�ì`ó�÷�ëAü7ï?ìÍó�ínõ?ü7ó�,p�dóp÷8ë�ì`ó�÷�ú&ô"ë4ý�ë��Îë4ìÍó��/ÿdô*ó
�dëtípë�ýþõ�ópë!�Zó�ï/ô*ï��Îëtë�ý�ë��±ë�ìÍóTï�ûÒÄTÑ1ÒvÓ&Ô ê /
	-»�¶oÈ�

� Ì1Í�¼lÍ)Î�å ð�ñLëbñ�ò`óQô�õ-½R¾ ù`úv¾�½�¾bÂ#Á*Ð?ø9»^úOø
½�Á ½�¾ ùQúv¾�½�¾bÂ#Á*Ð?ø9»^ú¤ 
~ ð�ñLë]ñ`ò�óLô�õp¿®¾8ùQúv¾�¿®¾bÂ Á*Ð$ø9»^úZûåÛvû{¡^ø9À/¾6ú�ø9úX!w¾ ù`úDø Ð$ø9»^úF5� #õL &%�õCø
½�Á^÷NÐq�EÁ*Â ÂyíHÁC¿®¾ ù`úv¾�¿b¾bÂ#Á*Ð?ø9»^úOÁ/½½6Ð?Á*Ð3¾'Ù!¼Ùí�!w¾ ùQú;ø Ð$ø9»^ú ç  &%� A×/ûV½&ø9úD÷N¾�Û ø
½�Ð?»*Ð$Á*Ât»^ú@¾bÂ8¾6ïH¾6ú"Ð9½C»3í�Ð���¾e÷b»^ú"Ð?¿
Á^÷NÐ� 
.0/qÚ0/�� 465�7�798:79;=<�>0?3@BA�C�D
�}÷�ëtü9ï�ì(ópínõ?ü7ópÿ õ�ý��ÛÚÛÑ�ÚuÜhÝtÞ
ßPô�	dë
ü7ú ¸ ü�õ�ó�ú�ï�ì
ÄTÑ1ÒvÓ&ÔÁÀ����(ë ¸ ì�ë��/ú�ì E �8õ���	�ý�ë§F�/Æß�/vØ0�Íúþôhípë ¸ ì�ë��$�"�
óp÷8ëNü7ï�ì(ópíöõ�ü7ó�ÿdõ�ýª�ÛÚÛÑpÚuÜ�Ý¨ÞlßPôc	dë
ü9ú ¸ ü�õ
ópú�ï�ì�ÄTÑ1Ò�Ó�Ô � Õ ð3Ñ1Ò�Ó�Ô � 
 , � òå�Íë ¸ ì�ë��Pú�ì E.��õ���	�ý�ë F�/Æß�/8���
�dë�ý�ï���/LÑ1ÒvÓ&Ô � úþô~�dõ�ô�ë��$ï?ì`ó�÷�ë$�ÛÚWÑ�ÚuÜ�Ý¨Þ
ß���ý&õ?ôpô%�Îï0�Íÿ�ý�ëaï�û |�ú �?ÿ�ípëGF0/¸Ì"Ä



¨uªì±"ªÃ¡�¬Q­®¬�¤�¯�°u±n§�¦�²V³a¯R¦�´�¦`¯�¥ ��ÌXF

T'UsVXW_W[T.æ�ç�èXZ�é�æ�êPë�Z�U ]

]_^ Za`�ì_æ�ç0è�Z4é�æ�ê_`ií�Z�U ] bÍì_æ�ç0è�Z4é�æ�ê_`ií�Z�U ]

d�e�f�h î�ïXð�f�ñAò mhvh�ð&ó ôIe�ñym õ.ösk#÷�ø�eAù�k#ï&úûö ü�o]ü#ö?ó fwù�ýf?ïvp�eIm�ý�õKoqprf hji�kIlnm
þ ÿ

� |��vu�} �n��� w���~gzs���szI{�� ��{
ñAò

ó ÷]ðveAï�fXi�ksl@ñ eIl�f?ïwü#ögf�ñAò
ñ

Class ConveyorBelt;
Interface
Use Packaging;
Type conveyor-belt;
Object the-conveyor-belt;
Methods put _, get _ : packaging;

Body
Use FifoPackaging;
Place belt _ : fifo-packaging;
Initial belt [];
Axioms
put box ::

(size f)>conveyor-capacity = true =>
belt f -> belt (insert box f);

get (first f’) ::
belt f’ -> belt (extract f’);

Where
f : fifo-packaging;
f’ : ne-fifo-packaging;
box : packaging;

End ConveyorBelt;
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Õ fpo ä qgm1fØ× fsr Ù�å Ùìâ t ÛvuÜÛ
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ê Ñ�Ã-Ô6ËQÆ�À å �ÐÆ�É�Í6Æ-ÎcÃ ËBÑ6ÆJÁ>ÀQç¶Á-Ö^ÀQÆ�É�ÍÕÆSîcÆJÍÒË�ÁmÖWÖ�ÁMÀ�î�ÃmÓ7ÎKÔ�Æ-ÊIÈ�ÉGÊJÃ-ËQÈÌÁMÍ�Îrß�ÃMÎKÆ*�¶ÁMÍäËQÑÕÆ�Ï�ÎKÆ�Á-Ö
Ê�Á>ÍÐËBÀ9Ã>Ê�Ë9ÎIÛx0�ÊJÊ�Á>Ày�ÐÈÌÍ6ÂuËQÁuËQÑ6Æ-Î&Æ�Ô6ÀBÈ=Í�ÊIÈ=Ô6ÓÌÆ-Î�ï ê Ñ�ÃmÔ6ËBÆJÀ9ÎkërÃ-Í&��Þ��ÒÆ�É�Í6Æ�Ã·ËBÑ6ÆJÁMÀBç�ÁmÖ1ÀQÆ�É�Í6ÆSîcÆJÍÒË
Ã-Í&��È�îcÔ6Ó=Æ7îrÆJÍÒË9Ã-ËQÈÌÁMÍuÁmÖ ê�× � × ð�Ø�Ù-ÚcÎ&Ô�Æ-Ê�È�ÉXÊJÃmËBÈ=ÁMÍ�Î�Ûx)�Ñ6Æ^Ô6Ï6ÀBÔXÁHÎKÆ�Á-Ö�ËQÑ6Æ�Ê�Ï6ÀBÀQÆJÍÒË�Ê+Ñ�ÃmÔ6ËBÆJÀ�È�Î
ËBÁuÃmÔ6Ô6ÓÌçcËQÑÕÈ�Î�ËQÑÕÆJÁMÀBçcËQÁ�ÃrÊIÁMÍ�Ê�ÀBÆJËQÆ7Æ�;6Ã3îcÔ6ÓÌÆÇÛ
0´í�ÑÕÁMÓ=ÆíÎKËQÆ�Ô	í�È¸ÎKÆ�ÀBÆ�É�Í6ÆSî�ÆJÍÐË!Ô6ÀQÁÒÊ�ÆÝÎQÎ�È�Î1Ê�ÁMÍA�ÐÏ�Ê�ËBÆ��Né�ÎKË�ÃmÀBËQÈ=ÍÕÂ�Ö�ÀQÁ�î ÀQÆÝû¤Ï6ÈÌÀQÆSî�ÆJÍÐË�Î#ÈÌÍÐÖ�ÁMÀ�î�ÃmÓÌÓ=ç
Î&Ë9ÃmËBÆ���ï!ÃmÍ¬È=Í6ÈÌËQÈ¸ÃmÓ1Ê�ÁMÍÒËQÀ�ÃMÊ�ËBÏ�ÃmÓ ê�× � × ð�Ø�Ù-Ú�Î&Ô�Æ-Ê�È�ÉXÊJÃmËBÈ=ÁMÍ�È�ÎWÀQÆ-Ã-Ó=È�òJÆ���ï!ÃmÍ&� ËBÑ6ÀQÆ�ÆcÀQÆ�É�Í6ÆSîcÆJÍÒË
Î&ËQÆJÔ�ÎWÃ-ÀQÆ�Ê�Á>Í&�ÐÏ�ÊIËQÆ��NÛz�6ÁMÀWÆ-ÃMÊ9ÑLÎKËQÆ�Ô5ï�ËBÑ6ÆrÀBÆ�É�Í6ÆuÀQÆ�Ó�ÃmËBÈ=Á>Í È¸ÎíÂ>È=ÄÇÆJÍ¢ï�Ã-Í&� ËBÑ6ÆrÔÕÀQÁÇÁmÖ7ËQÑ�ÃmË�ËBÑ6Æ
ÀBÆ�É�Í6ÆSî�ÆJÍÐË�È�Î^Ê�ÁMÀBÀQÆ-ÊIË�È¸Î�Î�ûÇÆJË9Ê9Ñ6Æ��NÛ × Í�Ê�Æ�ÃB�ÐÆJË9Ã-È=ÓÌÆ�� ÊIÁMÍÒËQÀ9Ã>Ê�ËQÏ�ÃmÓ ê�× � × ðeØWÙ-Ú�ÎKÔ�Æ-ÊIÈ�ÉGÊJÃ-ËQÈÌÁMÍ
Ê�ÓÌÁÇÎ&Æ�ËQÁ°Ã|{ÇÃÝÄ>ÃcÔ6ÀBÁMÂMÀ�Ã�îëÑ�ÃMÎ�ß�ÆJÆJÍ�ÀQÆÝÃMÊ9Ñ6Æ���ï
Ã>ÊJÊ�Á>Ày�ÐÈÌÍ6Â�ËQÁ ê Ñ�ÃmÔÕËQÆJÀ+=aï
ËQÑ6Æ�È�îcÔ6ÓÌÆSîrÆ�ÍÐË�ÃmËQÈÌÁMÍ
Ô6Ñ�ÃMÎKÆWÈ¸Î�ÔXÆ�ÀKÖ�ÁMÀ�îcÆ���ïÕÃmÍ&��È=Ë�Î�Ê�ÁMÀBÀQÆ-Ê�ËBÍ6Æ-ÎBÎ�È�Î�ÎKÑÕÁ�í1Æ��NÛ

}���� ~ ¿B�Ç¢�¡�½ ������~T����z�¡�~�½ ~W¿r¾��

)�Ñ6ÆT�7Ã�îvî­Ã«Ô�ÃmÀ�Ã2�ÐÈÌÂ�î $�ì���&NÃ��ÐÄÇÁÒÊJÃ-ËQÆ-Î1Ã�í�ÃJçuÁmÖ�Ô6ÀBÁMÂ>À9Ã�î îcÈ=Í6Â7ËQÑ�Ã-Ë�È�Î1Ê�Ó=ÁHÎKÆ�ËQÁ^ËQÑ6Æ7Ê+ÑÕÆSîcÈ�Ê�ÃmÓ
ÀBÆ-ÃMÊ�ËBÈ=Á>Í�Î�Û × Í6ÆWÁMÀ�îcÁMÀBÆWÊ+ÑÕÆSîcÈ�Ê�ÃmÓ6ÀBÆ-ÃMÊ�ËBÈ=Á>Í�Î«Ã-ÀQÆ^ÃmÔÕÔ6Ó=ÈÌÆ��cËQÁ�Ã îuÏ6Ó=ËBÈ�Î&ÆJËJé�ÃuÊ+Ñ6Æ7îcÈ�ÊJÃ-Ó�ÀQÆ-Ã>Ê�ËQÈÌÁMÍ
ÀBÆSîcÁ-ÄÇÆ-Î�ÎKÁ�î�Æ�ÄMÃ-Ó=Ï6ÆÝÎíÖ�ÀQÁ�îëÃ)îuÏ6Ó=ËBÈ�Î&ÆJËSïGÊ�Á�î�Ô6Ï6ËQÆÝÎ�ÎKÁ�îcÆrÀBÆ-ÎKÏÕÓ=Ë9ÎWÃ-Í&� È=Í�ÎKÆJÀBË9Î�ËQÑ6Æ7î�È=ÍÒËQÁ�ËBÑ6Æ
îuÏ6Ó=ËBÈ�Î&ÆJËJÛ<��Æ�Ê�Á>Í�ÎKÈ��ÐÆJÀ�ËQÑÕÆ�Ö�ÁMÓÌÓ=Á3í�È=ÍÕÂ�Æ�;6Ã3îcÔ6ÓÌÆÇé�Ê�Á�îcÔ6Ï6ËBÈ=Í6Â^ËQÑ6Æ�ÎKÏ�î�Á-Ö�ËQÑ6ÆWÈÌÍÐËBÆJÂMÆJÀ�Î�Ô6ÀQÆÝÎKÆJÍÒË
ÈÌÍuÃ�îuÏ6ÓÌËQÈ�Î&ÆJËJÛ:��È=Â>Ï6ÀQÆ��ÐÛÌì��ÒÆJÔ6È�ÊIË9Î�Ã�îrÏ6ÓÌËQÈ¸ÎKÆJË�Ã-Í&�rÃWÔ�ÁÇÎQÎ&È=ß6ÓÌÆ5�7Ã3îvî�Ã�Ê�Á�îcÔÕÏ6Ë9Ã-ËQÈ=Á>ÍuÃMÊ9Ñ6È=Æ�ÄÐÈÌÍ6Â
ËBÑ6ÆWÀQÆ-Î&Ï6Ó=Ë	hÐÛ
��Æ�È=ÍÒËQÆJÍ&��ËBÁ/�ÐÆ�ÄÇÆJÓ=Á>Ô�Ã-Í�Ã-Ô6Ô6Ó=È¸ÊJÃmËBÈ=Á>Í�ÃmÓÌÓ=Á3í�È=ÍÕÂ�Î&ÆJÄÇÆJÀ9Ã-ÓMÏ�Î&ÆJÀ9Î�ËQÁ�È=Í�Î&ÆJÀQË
ÈÌÍÐËBÆJÂMÆJÀ�ÎNÈ=ÍÒËQÁ7Ã�îuÏ6ÓÌËQÈ�Î&ÆJË
ËBÑ�ÃmË�È�Î<�ÐÈ¸ÎKËBÀQÈ=ßÕÏ6ËQÆ��WÃ>Ê�ÀQÁHÎQÎ
ËQÑ6Æ3� ÆJßãÛg07ÊJÊ�ÁMÀ��ÐÈ=ÍÕÂ�ËQÁ�ËQÑ6Æx�7Ã�îvî­ÃeÔ�Ã-À9Ã2�ÒÈ=Â�î¾ïMÊ9Ñ6ÆSîcÈ¸ÊJÃmÓ�ÀQÆ-Ã>Ê�ËQÈÌÁMÍ�Î
Ã-ÀQÆ�Ã-Ô6Ô6ÓÌÈ=Æ���ÁMÍ�ËQÑÕÆNîuÏ6Ó=ËBÈ�ÎKÆ�Ë 4 ËBÑ6ÆJç�Ñ�ÃJÄÇÆWËQÁcÔ�ÆJÀ&Ö�ÁMÀ�î�ËQÑÕÆ�ÎKÏ�î Á-Ö	ÃmÓ=Ó�ËQÑÕÆ�È=ÍÒËQÆ�ÂMÆJÀ�Î�ÆJÍÒËQÆ�ÀQÆ��cßÒç
Ã-Ó=Ó
ËQÑÕÆ�Ï�ÎKÆJÀ�Î�Ûx��ÆuÊJÃmÓÌÓ�s Ü �7Ã�îvî­Ã ù s«È¸ÎKËQÀBÈ=ß6ÏÕËQÆ��8��Ã3îvî�ÃÇú1ÎKçÕÎKËQÆ7î�ï6ËQÑ6Æ�ÎKçÕÎKËBÆSî î�Ã2�ÐÆWÁ-Ö�ËBÑ6Æ
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Global Multiset

��È=ÂMÏÕÀQÆT�ÒÛ=ìMéx�7Ã�îvî­Ã�Ã2���ÐÈ=ËBÈ=ÁMÍ

Ï�Î&ÆJÀ9ÎAïXËBÑ6ÆNîuÏ6Ó=ËBÈ�Î&ÆJË�Ã-Í&��ËQÑ6Æ�Ê+ÑÕÆSîcÈ�Ê�ÃmÓ�ÀQÆ-Ã>Ê�ËQÈÌÁMÍ�ÎIÛ���Æ�Ô6ÀBÆ-ÎKÆ�ÍÐË�ËQÑ6Æ^È=ÍÐÖ�Á>À�î�Ã-Ó
ÀQÆ-ûÇÏ6ÈÌÀQÆSîcÆ�ÍÇË9ÎeÈÌÍ
ËQÑÕÀQÆJÆ�Ô�Ã-ÀQË�Î�Û+)�Ñ6Æ�É�À9Î&Ë�Á>Í6Æ�Ô6ÀBÆ-ÎKÆJÍÒË9Î�ËBÑ6ÆuÎKçÕÎKËBÆSî�Á>ÔXÆ�À9ÃmËBÈ=Á>Í�Î�ËBÑ�ÃmË�îuÏ�ÎKË�ß�ÆrÔ6ÀBÁ-ÄÐÈ��ÐÆ���ËQÁ�ËBÑ6Æ
Ï�Î&ÆJÀ9ÎAïMËQÑ6Æ�Î&Æ-Ê�Á>Í&�·Á>Í6ÆaïMËBÑ6ÆE�ÐÆJË�ÃmÈÌÓ�Î�Ã-ßXÁ>Ï6Ë�ËQÑ6ÆE�ÕÃmË9ÃWÃ-Í&�·ÈÌÍÐËBÆJÀQÍ�ÃmÓÕÊ�Á�îcÔÕÏ6Ë9Ã-ËQÈ=Á>Í�Î�ïHÃmÍ&��ËQÑ6Æ�ËBÑ6È=À��
ÁMÍÕÆaï6È=ÍÐÖ�Á>À�î�Ã-ËQÈÌÁMÍ�Î1Ãmß�ÁMÏ6Ë7ËQÑ6Æ-�ÐÆ-Î&È=ÀBÆ��rÈ�î�Ô6Ó=ÆSî�Æ�ÍÒË9Ã-ËQÈ=Á>Í
Û
�S��ð�ò��N÷ ï�d��oö��Ðò-ñ�ï�ó�ð��T��WP�U0"Í6ÆSíqÏ�ÎKÆJÀ�Ê�ÃmÍ�ß�Æ^Ã2���ÐÆ���ËBÁ�ËQÑ6Æ^Î&ç6Î&ËQÆSî�Ã-Ë�Ã-ÍÐç îcÁ�îcÆ�ÍÐË 4 � ���U0
Ï�Î&ÆJÀ�î�ÃJç�Ã2��� Í6ÆSí ÈÌÍÐËBÆJÂMÆJÀ�Î«È=ÍÒËQÁ�ËBÑ6ÆcÎ&ç6Î&ËQÆSî¾ï�Ã-Ë^ÃmÍÒçìîcÁ�îcÆJÍÒËSï�ß�ÆJË-í�ÆJÆJÍ�ÑÕÈ�Î�ÆJÍÒËQÆJÀBÈ=Í6Â�ËQÈ�îcÆ
ÃmÍA�}ÑÕÈ�Î�Æ>;ÐÈÌË�ËQÈ�îcÆ 4 �Û�A��0�Ë�ÃmÍÒçGîcÁ�îcÆ�ÍÐË7ïNËQÑ6Æ­ÃmÔ6Ô6ÓÌÈ�ÊJÃ-ËQÈÌÁMÍ5ÆJÄÇÆ�ÍÐËBÏ�ÃmÓÌÓ=ç�ÂMÈÌÄÇÆ-Î�ËQÑ6Æ�ÀBÆ-ÎKÏ6ÓÌËWËQÁ�Ã
Ï�Î&ÆJÀSï
È;Û ÆÇÛ�ï�ËQÑÕÆcÎ&Ï�î�Á-Ö�ËQÑÕÆrÈÌÍÐËBÆJÂMÆJÀ�Î«ÆJÍÒËQÆJÀBÆ���È=Í�ËBÑ6Æ�ÎKçÕÎKËQÆ7î�ÎKÈÌÍ�Ê�Æ�ËBÑ6Æ�ß�ÆJÂMÈÌÍ6Í6È=ÍÕÂ 4 �ÛÍ'�x0 Ï�ÎKÆ�À
î�ÃJçuÆ�;ÐÈÌË�ËBÑ6Æ^ÎKçÕÎKËQÆ7îÅÔ6ÀQÁ-ÄÒÈ6�ÐÆ*�rÑ6ÆWÑ�ÃMÎ�ÆJÍÒËQÆJÀBÆ��rÈÌËJÛ
�Gò��Ðò��1�Õóg�±ñ�óXò��Nö-óg�'�E���7���2��ñ�ï��!öP�|��æ7�3)�Ñ6ÆuÈ=ÍÒËQÆ�ÂMÆJÀ�Î«ÆJÍÒËQÆJÀBÆ���ßÒç�ËBÑ6ÆrÏ�ÎKÆJÀ�Î�ÃmÀBÆcÎ&ËQÁMÀBÆ���È=Í�Ã
îuÏ6Ó=ËBÈ�ÎKÆ�Ë 4 �Ûî'��)�Ñ6Æ^ÃmÔ6ÔÕÓ=È�Ê�ÃmËQÈÌÁMÍ�ÀQÆÝÃmÓ=È�òJÆ-Î�ËBÑ6Æ^ÎKÏ�îÅÁ-Ö1ÃmÓÌÓ
ËQÑ6ÆWÈÌÍÐËBÆJÂMÆJÀ�Î�ÆJÍÒËQÆJÀBÆ��rßÒç�ÃmÓÌÓ
ËQÑ6ÆWÏ�Î&ÆJÀ9Î 4
��ü7�:)�Ñ6Æ�ÎKÏ�î È�Î�Ô�ÆJÀKÖ�Á>À�îcÆ��WßÐçuÊ9Ñ6ÆSî�È�ÊIÃmÓÇÀQÆÝÃMÊ�ËBÈ=ÁMÍ�ÎeÃ>ÊJÊ�Á>Ày�ÐÈÌÍ6ÂWËQÁWËQÑ6Æ/�7Ã3îvî�Ã«Ô�Ã-À9Ã��ÐÈ=Â�î 4 �ÛSA�:0
Ê9Ñ6ÆSîcÈ¸ÊJÃmÓ6ÀBÆ-ÃMÊIËQÈ=Á>Í�ÀBÆSîcÁ-ÄÇÆ-Î�Ë-í�Á�È=ÍÒËQÆ�ÂMÆJÀ�ÎeÖ�ÀQÁ�î ËQÑ6Æ�îuÏ6Ó=ËBÈ�ÎKÆ�ËSïÒÃ2�'�ÕÎ�ËBÑ6ÆSîÅÏ6Ô¢ïNÃ-Í&��ÈÌÍ�ÎKÆJÀBË9Î�ËBÑ6Æ
ÎKÏ�î È=ÍÒËQÁ�ËBÑ6Æ+îrÏÕÓ=ËQÈ¸ÎKÆJË 4 ���'�<)�Ñ6Æ�ÀQÆ�È�Î�Á>Í6Ó=ç^ÁMÍ6Æ�Ë&çÐÔ�Æ�ÁmÖ#Ê+ÑÕÆSîcÈ�Ê�ÃmÓÇÀQÆÝÃMÊ�ËBÈ=ÁMÍ¢ï¤ßÕÏ6Ë1ÎKÆJÄÇÆJÀ�ÃmÓÒÁmÖãËQÑ6ÆSî
ÊJÃ-ÍrÁÒÊJÊIÏ6À1ÎKÈ�îuÏ6ÓÌË9ÃmÍÕÆJÁMÏ�Î&Ó=ç�ÃmÍ&�uÊ�ÁMÍ�Ê�Ï6ÀQÀBÆJÍÒËQÓ=ç^ÁMÍcËBÑ6Æ+îuÏ6Ó=ËBÈ�ÎKÆ�Ë 4 ��W��'��0äÊ+ÑÕÆSîcÈ�Ê�ÃmÓÇÀQÆÝÃMÊ�ËBÈ=ÁMÍCî�ÃJç
ÁÒÊJÊ�ÏÕÀ�Ã>ÎWÎKÁÇÁMÍ�Ã>ÎíËBÑ6Æ�ÎKË9Ã-ËQÆuÁmÖ	ËQÑ6Æ
îuÏ6Ó=ËBÈ�Î&ÆJË«È¸Î�ÎKÏ�Ê+Ñ�ËQÑ�Ã-ËWËQÑ6Æ�Ê+ÑÕÆSîcÈ�Ê�ÃmÓNÀBÆ-ÃMÊIËQÈ=Á>Í5Ê�ÃmÍ�ÁÒÊJÊ�Ï6À7ï
È;Û ÆÇÛ�ïÒÃ>Î«Î&ÁÇÁMÍ�ÃMÎ�ËBÑ6ÆJÀBÆ�Ã-ÀQÆ^ÃmË�Ó=ÆÝÃMÎKË�Ë-í1Á�È=ÍÒËQÆJÂ>ÆJÀ9Î�ÈÌÍ�ËBÑ6Æ�îrÏÕÓ=ËQÈ¸ÎKÆJË�Û
��÷èd��
�o÷1�ÒóXò*�Ðò-ñ�ïXó��/)�ÑÕÆcÎ&ç6Î&ËQÆSîµÈ�Î«È�îcÔ6Ó=Æ7îcÆ�ÍÒËQÆ*�rßÐç�ËBÑ6Æ
îcÆ-Ã-Í�Î«Á-Ö�ËQÑÕÆ+{ÇÃÝÄ>ÃcÔ6ÀBÁMÂMÀ�Ã�îvî�È=Í6Â
Ó�Ã-Í6ÂMÏ�ÃmÂMÆhïNÃ-Í&�ví�È=ËQÑ§ÃmÍ°ÃmÀ�Ê+ÑÕÈ=ËQÆÝÊ�ËQÏ6ÀBÆ�Ï�Î&È=Í6Âz{ÇÃJÄMÃ�0�Ô6Ô6Ó=Æ�Ë9Î�Û

}��9x ~ ¿�zI¾�z>�����|�5~���zI�5�x�W¾ez�¢r¿� ¢¡ ~�¿u¾�¡����-z���~5£ | z�~/¤

)�Ñ6ÆWÈ=ÍÕÈ=ËQÈ¸ÃmÓ ê�× � × ð�Ø�Ù-ÚuÎKÔ�Æ-Ê�È`ÉGÊJÃ-ËQÈ=Á>ÍB�íÔÕÀQÁ-ÄÐÈ��ÐÆ-Î�ËQÑ6Æ�îcÁHÎKË�Ãmß�ÎKËQÀ�ÃMÊ�Ë�ÄÒÈ=ÆSíäÁ-Ö�ËQÑ6Æ^s Ü ��Ã3îvî�Ã
ÎKçÕÎKËBÆSî"ËBÑ�ÃmË
Ö�Ï6Ó�É�Ó�ÎNËQÑÕÆ�È=ÍÒÖ�ÁMÀ�î­ÃmÓMÀBÆ-ûÇÏ6È=ÀBÆSîcÆJÍÒË9ÎIÛV)�Ñ6Æ�ÀQÆ�È�Î
Ã�ÂMÓÌÁMß�Ã-Ó	îuÏ6Ó=ËBÈ�Î&ÆJË�í�ÈÌËQÑ^ÎKÆJÄÇÆ�À9ÃmÓÒÊ9Ñ6ÆSî+�
È�Ê�ÃmÓÒÀQÆ-Ã>Ê�ËQÈÌÁMÍ�Î�ÁÒÊ�Ê�Ï6ÀQÀBÈ=Í6ÂíÊ�ÁMÍ�ÊIÏ6ÀQÀBÆJÍÐËBÓ=çWÁMÍuÈ=Ë�Û<� Æ�Ñ�ÃJÄÇÆ	ÃíÍÕÁMÍz�ÐÈ�Î&ËQÀQÈÌß6Ï6ËBÆ����6Ã-Ë9Ã ù ËBÑ6Æ+îuÏ6Ó=ËBÈ�ÎKÆ�Ë�úóï
ÎKÆ�ÄÇÆJÀ9Ã-ÓXÔÕÀQÁÒÊ�Æ-ÎBÎKÆ-Î ù ËQÑ6ÆíÊ+Ñ6Æ7îcÈ�ÊJÃ-ÓÐÀBÆ-ÃMÊIËQÈ=Á>Í�Î+ú±ï6Ã-Í&�cÆ-ÃMÊ9ÑcÔ6ÀBÁÒÊ�Æ-ÎQÎAï�Ê�ÁMÍ�ÎKÈ6�ÒÆJÀQÆ��uÎKÆ�Ô�ÃmÀ�ÃmËQÆ�Ó=çaïÒÈ�ÎeÍÕÁMË
�ÐÈ¸ÎKËQÀBÈ=ß6ÏÕËQÆ��NÛ
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)�Ñ6Æ�ÈÌÍ6È=ËBÈ�Ã-Ó ê�× � × ð�Ø�ÙÝÚ�Î&ÔXÆÝÊ�È�ÉGÊ�ÃmËQÈÌÁMÍ+��È�Î�ÂMÈÌÄÇÆJÍ�ßÒç�ËBÑ6Æ�Ó=Æ-Ã>ÎKË1Ê�Á�îcÔ6Ó=Æ�ËQÆ ê�× � × ð�Ø�Ù-ÚWÎ&ÔXÆÝÊ�È�ÉGÊ�Ã*�
ËBÈ=ÁMÍ�ËBÑ�ÃmË�ÆJÍ�Ãmß6ÓÌÆ-Î�ËQÁ-�ÐÆIÉ�Í6Æ ê Ó�Ã>ÎQÎ%îcÁ��ÐÏÕÓ=Æ-Î<±V²P³�´V²�ï2�ÒÆ�É�Í6ÈÌÍ6Â�Ë&çÐÔ�ÆxµS²¶³�´[ïMÃ-Í&��·�¸�¹Aº�»7»Sº¼¸¶½S²Z¾'³�»:¿
�ÐÆIÉ�Í6È=ÍÕÂrË&çÒÔXÆ+À&²�Á�º�»7»Sº�Â'²�½S²Z¾'³�»­ÃmÍ&��Î&Ë9ÃmËBÈ�Ê�Á>ßÒwQÆ-Ê�ËE·'¸�¹XÛ&)�ÑÕÆ-ÎKÆ�Ã�Ó¸ÃMÎQÎ/ÄcÁ��ÒÏ6Ó=Æ-Î�ÃmÀBÆ��ÐÆ�Ô6È�Ê�ËBÆ��
ßÒç·É�ÂMÏ6ÀBÆ-Î��ÒÛ/Ú�¿�ÃmÍ&�B�ÐÛ å ÀQÆÝÎKÔ�Æ-Ê�ËBÈ=ÄÇÆJÓÌçÇÛ

ÅUÆRÇ�ÈÉÈxÊ/È�Ë�ÌÍÈ
ÎRÏ6Ð Ñ2ÒPÓÕÔ×ÖØ�ÙÛÚ�Ü ÝÛÞ Î×ß ÎRÏ6Ð Ñ�à Þ Îâá ã�ä

Ð å Þ ÎRß Ñ6à Ð ä2ÒPÓÕÔ×ÖØ�ÙÛÚ�Ü ÝÛÞ Î×ß æ6çâÑ¦Ð è6åÉà Ð é Þ Îâá ã�äß¦Î Þ¦Ý á Ñ6à Ð ä�ÒPÓÕÔRÖØ�ÙÛÚ�Ü ß¦Î Þ¦Ý á Ñ6à Ð é Þ Îâá ã�ä
Ð åKÐ Ñ2ÒPÓÕÔ×ÖØ�ÙÛÚ�Ü åÛÎ×ê ÝÛÞ ÎRßRà Þ Îâá ã�ä
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��È=ÂMÏÕÀQÆT�ÒÛ/ÚÐéxÃ × � ×�ú Ø�ÙÝÚ Ü Ô�Æ-ÊIÈ�ÉGÊJÃ-ËQÈÌÁMÍB�mé&û7ÎKÆJÀ�Î
Ã�Ó¸ÃMÎQÎ�Ä�Á��ÐÏ6Ó=Æz±V²P³2´S²B�ÐÆ�É�Í6ÆÝÎ�ËQÑ6ÀBÆJÆ�ÄcÆJËBÑ6Á��6ÎIé8üZýS²¶³�´�¾Mþ>ü7ÿP¿<´&³'²�µ��2¾�þ�ü�ÿ�¿�Ã-Í&� ³��SüZ¾GÛ()�Ñ6Æ-ÎKÆ
ÄcÆ�ËQÑ6Á��6Î�Î&ÈRÄcÔÕÓ=ç�Ö�ÁMÀ��	ÃmÀ��èËQÑÕÆ�ÀQÆÝû¤Ï6ÆÝÎKË�ÁmÖíËQÑ6Æ°Ï�ÎKÆJÀuËQÁ�ËQÑÕÆ�ÏÕÍ&�ÐÆJÀBÓ=çÒÈ=Í6ÂLs Ü �7ÃZÄzÄ�Ã�Î&ç6Î&ËQÆ�Ä8¿
·�¸7¹�Û�0�Î�Î&ÁÇÁMÍ�Ã>Î�Ã�Í6Æ��qÏ�ÎKÆJÀ�È¸Î�Ê�ÀBÆ-ÃmËBÆ��V¿ÒËQÑ6ÆWÍ6Æ��qÏ�Î&ÆJÀ�Ã-Í6Í6ÁMÏÕÍ�Ê�Æ-Î�È=Ë�ÎKÆJÓ`Ö�ËQÁ�ËQÑÕÆWÎKçÕÎKËBÆ�Ä8¿ÇÈ=Í°ÃmÍ
Ï6ÍÕÁMß�Î&ÆJÀQÄÇÆ��+Ä�ÃmÍ6ÍÕÆJÀ�¿ÒßÐçcËBÑ6ÆTÄcÆ-Ã-Í�ÎeÁ-Ö�ËQÀ�ÃmÍ�Î&È=ËQÈÌÁMÍ(ü�ýVü�¾ ù É�À9Ã-ß6Ó=ÆWÁ>Í6Ó=çcÁ>Í�Ê�ÆMú�Û
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��ÈÌÂMÏ6ÀBÆ��ÒÛ),Òé^Ã × � ×/ú Ø�ÙÝÚ Ü ÔXÆÝÊ�È�ÉGÊ�ÃmËQÈÌÁMÍB�-é�Ã�ÆJÍÒËQÀ�ÃmÓ=È!-JÆ�� Ü ç6Î&ËQÆ�Ä
Ã�Ó¸ÃMÎQÎ�Ä�Á��ÐÏ6Ó=Æ�·'¸�¹Aº�»�»Vº¼¸¶½S²�¾&³�»+�ÐÆ�É�Í6Æ-ÎeÉ�ÄÇÆ/Ä�ÆJËQÑ6Á��ÕÎ�Û/.�ÆJËBÑ6Á��8üZýSüZ¾�þ ·'¸�¹Aº�»�»Sº10�2&º�´Vÿ�È¸Î�Ï�ÎKÆ��
ËBÁ�Ã>Ê�ËQÏ�ÃmÓ=ÓÌçuÎKË�ÃmÀQË�ËBÑ6Æ�Î&ç6Î&ËQÆ�Ä§Ûg·�¸7¹'ºZ»�»Sº�È�Î�ÁmÖ�Ë&çÒÔ�Æ�²�¾7´Sü�ý7ÁS¿MÃ-Í&��2�º�´�È¸Î²Á-Ö�Ë&çÐÔ�ÆTº2´�´�º�½S²Z¾�´Vü�ý�ÁS¿
�ÐÆIÉ�Í6Æ��cÀQÆÝÎKÔ�Æ-Ê�ËBÈ=ÄÇÆJÓÌç�È=Í8Ã�Ó¸ÃMÎQÎxÄcÁ��ÐÏÕÓ=Æ-Î3¸¶¾�´Vü�ý�ÁV²WÃ-Í&�43�´7´&º�½'¸P¾7´Sü�ýPÁV²ÒÛ5.�ÆJËBÑ6Á��
ü�ýVü�¾�þÉ·�¸7¹'º�»�»&º6072'º2´SÿWÈ�Î«Ï�Î&Æ���ËQÁ°Î&Ë9ÃmÀBËWËQÑ6ÆuÎ&ç6Î&ËQÆ�Ä8��È=ËBÑ Ô�ÃmÀ9Ã�ÄcÆJËBÆJÀ9Î�2�º�´ 4 È=Ë7ÎKÈ×ÄcÔ6Ó=ç�ÆJÍ�Ãmß6ÓÌÆ-Î
ËBÑ6ÆrÉ�ÀBÈ=Í6Â�ÁmÖ�ÄcÆJËBÑ6Á��hý&³:9 µV²P³2´�þ µV²�´VÿÇÛ 0�Î�Æ�;ÒÔ6Ó�Ã-È=Í6Æ���È=Í Ü Æ-Ê�ËBÈ=Á>Í =ÇÛ;, ËBÑ6È�Î�ÄcÆ�ËQÑ6Á��<��ÈÌÓ=Ó1ßXÆ
Ä�Ã-Ô6Ô�Æ��cÃ-Ë«ËBÑ6ÆWÈRÄcÔ6ÓÌÆ�ÄuÆJÍÇË9Ã-ËQÈ=Á>ÍrÔÕÑ�ÃMÎ&Æ�ËQÁ�ËBÑ6Æ>=Aº�?&º�Ê�Á�Ä�Ä�Ã-Í&�NÛ
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.�ÆJËBÑ6Á��6Î�ý�³�9 µV²P³�´Mþ µV²�´Sÿ7¿�µS²¶³�´ ºML�¾Sü�N�ýMþ>ü10Dµ&²�´VÿP¿�´&³'²�µO��¾�þ�ü10ÛµV²�´&ÿ�¿�ÃmÍ&�§µV²P³�´ ³��SüZ¾�þÉµS²�´Vÿ
ÀQÆÝÃmÓ=È!-JÆ^ÃMÊ�ËBÏ�ÃmÓÌÓ=ç°ËQÑ6Æ�Ö�Á>Ï6ÀWÎKÆ�ÀQÄÒÈ�Ê�Æ-ÎÍ¿NÎ&ç6Î&ËQÆ�Ä�Á>ÔXÆ�À9ÃmËBÈ=Á>Í�Î���PP�eËBÁ(�#QA� ¿�ËQÑ�Ã-Ë�ËBÑ6ÆuÎKçÕÎKËBÆ�Ä�Ô6ÀQÁ-ÄÒÈ6�ÐÆÝÎ
ËQÁ�ËBÑ6ÆWÏ�ÎKÆ�À9Î�Û

)�Ñ6ÆTý&³:9 µS²¶³�´Mþ µS²Z´Sÿ�ÄcÆ�ËQÑ6Á��rÈÌÍ�ÎKÆ�ÀQË9Î�ËQÑ6ÆWÏ�Î&ÆJÀ9ÎSRÐÈ��ÐÆJÍÒËQÈ=Ë&ç�ÈÌÍÐËBÁ�ËQÑ6Æ/µS²P³2´S²�Ô6Ó�Ã>Ê�ÆWÁmÖ!Ë&çÐÔ�Æ/µS²¶³�´
ù �ÒÆ�É�Í6Æ��¶ßÒç Ã�Ó¸ÃMÎBÎ Ä�Á��ÐÏ6Ó=ÆB±V²P³�´V²Çú9Û�Ã × � ×�ú Ø�Ù-ÚUT'¸�VZý�¾5Ô6Ó¸ÃMÊ�Æ�È¸ÎrÁmÖ�Ë&çÐÔ�Æ1ü�ý�¾�³�Á�³�´ ù ËKçÒÔ�Æ
ü�ý7¾&³2Á&³�´�È�Î�ÎKÔ�Æ-ÊIÈ�É�Æ��5Ï�Î&È=Í6Â 0XW/)sÄcÁ��ÐÏÕÓ=ÆKV�ý7¾&³�Á�³�´V²�Î&Ô�Æ-Ê�È�Ö�çÒÈ=ÍÕÂ�ÎKÈ=Â>Í6Æ��5È=ÍÒËQÆ�ÂMÆJÀ�ÍÒÏ'ÄußXÆ�À9Î+ú�Û
)�Ñ6È¸Î«Ô6Ó�Ã>Ê�Æ�Ä�Á��ÐÆJÓ�Î�ËBÑ6Æ�ÄuÏ6Ó=ËBÈ�ÎKÆ�Ë�ÁmÖ²È=ÍÒËQÆJÂ>ÆJÀ9Î�ÆJÍÒËQÆJÀBÆ���ßÒç�ËQÑ6Æ^Ï�ÎKÆJÀ�Î«È=Í°ËQÑ6ÆuÎ&ç6Î&ËQÆ�Ä§Û�)�ÑÕÆ�Ã × �
×�ú Ø�Ù-Ú�Î&Æ�Ä�ÃmÍÒËQÈ¸ÊJÎ�ÁmÖ�ÔÕÓ�ÃMÊIÆ-ÎeÈ¸Î�ÎKÏ�Ê9Ñ�ËQÑ�Ã-Ë�ËQÑ6Æ^Ê�Á>ÍÐËBÆJÍÐË1ÁmÖ!Ô6Ó�Ã>Ê�ÆDT'¸�V�ý7¾�È¸Î�ÃMÊIËQÏ�Ã-Ó=Ó=ç�ÂMÈ=ÄÇÆ�ÍcßÐç�Ã
ÄuÏ6Ó=ËBÈ�ÎKÆ�ËJÛ<)�Ñ6Æ�µV²P³2´ º�L2¾SüYN2ý�þ�ü10ÛµS²Z´&ÿxÄcÆJËBÑ6Á��uÊ+Ñ6ÆÝÊ[ZÕÎ�È�Ö:µV²�´�Ñ�Ã>Î�ÃmÓÌÀQÆ-Ã��ÐçuÆJÍÐËBÆJÀQÆ*�·ËBÑ6Æ�Î&ç6Î&ËQÆ�Ä
ù È)Û@ÆÇÛ×¿ÇÈ�Ö�µS²Z´�È¸Î�È=ÍcËBÑ6ÆWÔ6Ó�Ã>Ê�Æ/µS²¶³�´V²Çúy¿ÒÃ-Í&�cÈ=Í�Î&ÆJÀQË�Î�È=ÍÒËQÆJÂ>ÆJÀEü7¿ÒÈ=ÍÒËQÁ�ËQÑÕÆ�Ô6Ó�Ã>Ê�ÆDT'¸�V�ý7¾GÛ1\)Ö�ËBÑ6ÆWÏ�ÎKÆ�À
µS²Z´cÑ�ÃMÎ«Í6Á>Ë�çÇÆJË�ÆJÍÒËQÆ�ÀQÆ���ËQÑ6Æ�ÎKçÕÎKËQÆ>Ä8¿ÐËBÑ6Æ�ÄcÆ�ËQÑ6Á��°ÊJÃmÍ6ÍÕÁMË�ß�Æ�É�ÀQÆ��V¿�ËQÑÒÏ�Î«ËBÑ6Æ�ü�Ä>ÃmÓÌÏ6Æ�È¸Î�ÍÕÁMË
È=Í�ÎKÆJÀBËQÆ��WÈ=ÍÒËQÁ�ËBÑ6ÆxÄrÏÕÓ=ËQÈ¸ÎKÆJËS]&Û�)�ÑÕÆx´�³�²Zµ���¾Mþ>ü^0�µS²�´Vÿ�ÄcÆJËBÑ6Á���Ê9Ñ6Æ-Ê+Z6ÎNÈ`ÖSµV²�´WÑ�ÃMÎ�ÃmÓÌÀQÆ-Ã��Ðç�Æ�ÍÐËBÆJÀQÆ��
ËQÑÕÆ�Î&ç6Î&ËQÆ�Ä ¿ÐÃ-Í&��ÀBÆ-Ã2�ÕÎ�Á>Í6ÆWÈ=ÍÒËQÆJÂ>ÆJÀTü�ÈÌÍ�ËQÑ6ÆWÔ6Ó¸ÃMÊ�ÆDT�¸OV�ý7¾GÛ6\�Ö µV²�´rÈ¸Î�È=Í�ËQÑÕÆ5µS²P³2´S²�ÔÕÓ�ÃMÊIÆP¿ÐËBÑ6Æ
µS²¶³�´ ³:�SüZ¾�þ µV²�´VÿEÄcÆJËBÑ6Á��rÀQÆ>ÄcÁ-ÄÇÆ-Î�µV²�´NÛ

)�Ñ6Æ/Ã × � ×/ú Ø�ÙÝÚD_�`&³Z»:üYL7º��:a&³Pº�L2¾&üYN2ý�ËQÀ�ÃmÍ�Î&È=ËBÈ=ÁMÍ�Ä�Á��ÐÆJÓ�Î
ËQÑÕÆ�Ê+Ñ6Æ>ÄcÈ�ÊJÃ-ÓMÀBÆ-ÃMÊ�ËBÈ=Á>Í
Û6\;Ë�Ë�ÃbZÇÆ-Î�Ë7�1Á
È=ÍÒËQÆ�ÂMÆJÀ�Î/ü^0c=·Ö�ÀQÁ�Ä�ËQÑ6Æ>T'¸�VZý�¾uÔ6Ó�Ã>Ê�ÆP¿GÃmÍ&��È=Í�Î&ÆJÀQË�Î�ËBÑ6ÆJÈ=À7ÎKÏ�Ä ü�d�=rÈ=ÍeT'¸�VZý�¾GÛfW«ÏÕÆ�ËQÁuËQÑÕÆ�Ã × �
×�ú Ø�Ù-Ú^ÎKÆ�Ä�Ã-ÍÐËBÈ�ÊJÎ ù Î&Ë9Ã-ß6È=ÓÌÈ�ÎQÃ-ËQÈÌÁMÍcÔ6ÀBÁÒÊ�Æ-ÎBÎ+úy¿ÒËQÀ�ÃmÍ�Î&È=ËQÈÌÁMÍg_�`&³�»<üYL7º���a�³Pº�L2¾&üYN�ý�È�Î�É�ÀBÆ��rÃ>ÎeÓÌÁMÍ6Â�ÃMÎ
È=Ë!È�Î#É�À�Ãmß6ÓÌÆP¿MÈ)Û@ÆÇÛ×¿MÃ>Î�Ó=Á>Í6Â^ÃMÎ�ËQÑ6Æ�ÀQÆ�ÃmÀBÆ�ÃmË�Ó=ÆÝÃMÎKË!Ë��1Á�È=ÍÒËQÆ�ÂMÆJÀ�Î#ÈÌÍ�T'¸�VZý�¾GÛ^.�ÆÝÃmÍ���Ñ6È=ÓÌÆP¿mÍÕÁ/ÄcÆJËBÑ6Á��
ÊJÃ-Í ß�Æ�É�ÀQÆ��GÛ�)�ÑÕÆJÀQÆ�Ö�Á>ÀQÆP¿<ÄcÆ�ËQÑ6Á�� ´&³'²�µ��2¾�þ�ü10ÛµS²Z´&ÿ�È¸Î�É�À�Ãmß6ÓÌÆcÃJÖ�ËQÆJÀ>_Y`�³�»<üYL�ºM��a�³Pº�L�¾Sü�N�ýcÑ�ÃMÎ
É�ÀBÆ��V¿�Ã-Í&�èËBÑÐÏ�ÎuÃmÓ!��ÃJçÕÎ·ÀBÆJËQÏ6ÀBÍ�Î�ËQÑÕÆ�ÎKÏ�Ä Á-Ö^ÃmÓÌÓ�È=ÍÒËQÆJÂ>ÆJÀ9Î�ÆJÍÒËQÆJÀBÆ�� ÈÌÍ¶ËQÑÕÆ�Î&ç6Î&ËQÆ�Ä Î&È=Í�Ê�Æ�ËBÑ6Æ
ÎKçÕÎKËBÆ�ÄÅÑ�Ã>Î�ß�ÆJÆ�Í�Î&Ë9Ã-ÀQËQÆ*�NÛ

Ã × � ×�ú Ø�ÙÝÚrÎ&ÔXÆÝÊ�È�ÉGÊ�ÃmËQÈÌÁMÍB�«È¸Î�ÂMÈ=ÄÇÆ�Í�ßÒçGé

�Fhji ù�k ÷Mlm^n o²úqp#r�s�tvu7txw!y{z ù7k ÷Ylm^n o²úq|M}7s�~+w!}7��y{z ù7k ÷Mlm�n o�ú{�Y���7��tv}7r+y{z ù7k ÷�lm5n oeú{�Y��}7���c�������7tvr+yxz
ù�k ÷��m^n o²ú���s�w!��r+u�yqz ù�k ÷��m�n o�ú{��w�w!}{�+��s!w���r+u7yvz ù�k ÷��m�n oeúq�My!txw!y7z ù�k ÷��m�n oeúq���+��}��5�5}c�7��y�s!t��^���

\;Í&�ÐÆJÆ*�V¿ÇÈ=Í�ÁMÀ��ÐÆJÀ�ËQÁuÎ&Ô�Æ-Ê�È�Ö�ç|Ã�Ó�Ã>ÎQÎ�ÄcÁ��ÒÏ6Ó=Æ-Î3û�ÎKÆ�À9Î�Ã-Í&��W Ü �7ÃZÄ�Ä�Ã Ü çÕÎKËQÆ>Ä�¿ÐÈÌË�È¸Î�Í6Æ-Ê�Æ-ÎBÎQÃ-ÀQçuËQÁ
Ï�Î&Æ�ÃMÎ6��ÆJÓÌÓ�Ã�Ó¸ÃMÎBÎ%Ä�Á��ÐÏ6Ó=Æ Ü ËQÀBÈ=Í6ÂHÎ ¿P0�ÀQÀ9ÃJç Ü ËQÀBÈ=Í6ÂHÎ�ÃmÍA��0XW�) Ä�Á��ÐÏ6Ó=ÆÝÎ^��Ó¸ÃMÊ+Z')
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��Ñ6È¸Ê+ÑcÍÕÆJÆ��6Î�ËBÑ6Æ^Ø�ÃmËBÏ6À9Ã-Ó�Î�ÃmÍ&��ËQÑ6Æ>��ÁÇÁMÓÌÆ-ÃmÍ�Î�0XW�) ÄcÁ��ÒÏ6Ó=Æ-ÎIÛ

�{�v���B�7���:�7�f�v���[�B���/ S¡��D��¢;���B�7¡���¡��7��£��7£K��¤g�¥�B�7�x�� �£g ����v�{�+¡�¦x�;�x�) S¡§�7¨��7¡��B�)¦B¡b S�©��¨S�[�)¢ª�[��¢)�S«��v�b�7¡e�)�x¦
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)�Ñ6ÆíÊ�ÁMÍÒËQÀ�ÃMÊ�Ë�Á-ÖTÃ × � ×�ú Ø�Ù-Ú�Î&ÔXÆÝÊ�È�ÉGÊ�ÃmËQÈÌÁMÍB�«È¸ÎeÂMÈÌÄÇÆJÍcßÒç�º¼»6h½i�¾¯»x¿Àz������5z+¾Á»�Â��^ß�ÆJÓ=Á��T¿¤Ö�Á>À«ËBÑ6Æ
Î&ÆJË�ÁmÖ!Ä>ÃmÀQÈ¸Ãmß6ÓÌÆ-ÎfÃÄ»Åh½i�Æ�Ç�È ] z+Æ�ÇbÈ�É[��~+y�tvw�ÊKi�Ë�z{Ì�����r�s!txu7tvw�é
¾ »x¿ h�,/W Ü �U�QÈ=ÍÕÈ=Ë ù W Ü �7ÃZÄzÄ�ÃMz�Í�Î�ú . ,/Æ�ÇbÈ ] �9Ê�ÀBÆ-ÃmËBÆ . ,/Æ�Ç�È É �9ÊIÀQÆ-Ã-ËQÆ . �
¾¯»�Ï�h�,/W Ü �U�QÈ=ÍÕÈ=Ë ù W Ü �7ÃZÄzÄ�ÃMz�Í�Î�ú . ,/Æ�ÇbÈ ] �9Ê�ÀBÆ-ÃmËBÆ . ,/Æ�Ç�È ] �QÈÌÍ�ÎKÆ�ÀQË ù ËKú . �
¾ »�Ð h�,/W Ü �U�QÈ=ÍÕÈ=Ë ù W Ü �7ÃZÄzÄ�ÃMz�Í�Î�ú . ,/Æ�ÇbÈ ] �9Ê�ÀBÆ-ÃmËBÆ . ,/Æ�Ç�È ] �QÈÌÍ�ÎKÆ�ÀQË ù ËKú . ,/Æ�Ç�È ] �QÀQÆ-Î&Ï6Ó=Ë ù ËKú . �
¾¯»�Ñ�h�,/W Ü �U�QÈ=ÍÕÈ=Ë ù W Ü �7ÃZÄzÄ�ÃMz�Í�Î�ú . ,/Æ�ÇbÈ ] �9Ê�ÀBÆ-ÃmËBÆ . ,/Æ�Ç�È�É��9ÊIÀQÆ-Ã-ËQÆ .

,/Æ�Ç�È ] �QÈÌÍ�ÎKÆJÀBË ù ËKúDÒvÒ§Æ�Ç�È É �QÈÌÍ�ÎKÆ�ÀQË ù Ì6ú . ,/Æ�Ç�È ] �QÀBÆ-ÎKÏÕÓ=Ë ù Ë¯ÓKÌ6ú . �
¾¯»�Ô�h�,/W Ü �U�QÈ=ÍÕÈ=Ë ù W Ü �7ÃZÄzÄ�ÃMz�Í�Î�ú . ,/Æ�ÇbÈ ] �9Ê�ÀBÆ-ÃmËBÆ . ,/Æ�Ç�È�É��9ÊIÀQÆ-Ã-ËQÆ .

,/Æ�Ç�È ] �QÈÌÍ�ÎKÆJÀBË ù ËKú . ,/ÆOÇ�È É �QÈ=Í�ÎKÆJÀBË ù Ì6ú . ,/ÆOÇ�È ] �QÀQÆÝÎKÏ6ÓÌË ù Ë�ÓKÌ6ú . �
¾¯»�Â�h�,/W Ü �U�QÈ=ÍÕÈ=Ë ù W Ü �7ÃZÄzÄ�ÃMz�Í�Î�ú . ùBù ,/Æ�Ç�È ] �9ÊIÀQÆ-Ã-ËQÆ . ,/Æ�Ç�È ] �BÆ�;ÐÈÌË . ú5Õ

Ö ù ,/Æ�Ç�È ] �QÆ�;ÒÈ=Ë . ,/Æ�Ç�È ] �9ÊIÀQÆ-Ã-ËQÆ . úBú��×�
Ü çÕÎKËBÆ�Ä�Á>Ô�ÆJÀ9Ã-ËQÈ=Á>Í�Î���PP��ËQÁ �#QA��Ã-ÀQÆuÔ�ÃmÀBËQÈ¸ÃmÓ=ÓÌç�Ê�Á-ÄÇÆJÀQÆ*��ßÒç�ËQÑ6È¸Î�ÊIÁMÍÒËQÀ9Ã>Ê�ËJÛg\;Í&�ÐÆJÆ��S¿�Î&ç6Î&ËQÆ�Ä�Á>Ô7�
ÆJÀ�ÃmËBÈ=ÁMÍ�Î��ØPP�1ËQÁ(�#Ù'��ÀQÆÝû¤Ï6ÈÌÀQÆ^È=ËQÆ>Ä�Î�ËBÑ�ÃmË7Ñ�ÃJÄÇÆ�ËQÁ�ß�Æ�ËQÀQÏÕÆ°öMô�öYÚ�Û§Ü�ÝYÜ×ÞSÚÒô 4 ÎKçÕÎKËBÆ�Ä�Á>Ô�ÆJÀ9Ã-ËQÈ=Á>Í
�#Q'�
ÀQÆ-ûÇÏ6È=ÀBÆ-Î�ËQÑ�Ã-Ë^öYÚ�Û�Ï�ÎKÆ�À�Ä�ÃJç�Æ�;ÒÈ=Ë�Ô6ÀBÁmÄÒÈ6�ÒÆ��·ÑÕÆ�Ñ�ÃMÎ�Æ�ÍÐËBÆJÀQÆ���ËQÑÕÆWÎKçÕÎKËBÆ�Ä�Û6\;ÍuÁMÀ��ÐÆJÀ�ËQÁ�Ê�Á2Ä+�
Ô6ÓÌÆJËQÆ�Ó=ç�ÊIÁmÄÇÆ�À�ËQÑ6ÆÝÎKÆWÎ&ç6Î&ËQÆ�Ä Á>ÔXÆ�À9ÃmËBÈ=Á>Í�Î ¿6ÈÌË�È�Î�Í6ÆÝÊ�Æ-ÎQÎBÃmÀBçrËBÁ�Ñ�ÃJÄÇÆ7ÃmÍ�È=ÍÐÉ�Í6È=ËBÆ�Ê�Á>ÍÐËBÀ9Ã>Ê�Ë1Ê�Á-ÄÇÆJÀQÈÌÍ6Â
ÆJÄÇÆ�ÀQç7ÊJÃMÎ&ÆP¿ÇÎKÈÌÍ�Ê�Æ1ËQÑ6Æ	Ê+Ñ6ÁHÎKÆJÍ�ÓÌÁMÂ>È�Ê��ÒÁÇÆ-Î�Í6Á>Ë�ÃmÓÌÓ=Á��5ËQÁ7Æ�;ÐÔÕÀQÆ-ÎBÎ�Î&ÆJÄÇÆJÀ9Ã-ÓÇÔ6ÀQÁ>Ô�ÆJÀQËBÈ=Æ-Î�ßÒçWËQÑ6Æ3ÄcÆ-Ã-Í�Î
Á-Ö!Ã�ÎKÈÌÍ6ÂMÓÌÆ�Ö�Á>ÀÉÄuÏ6Ó�ÃÒÛ�)�ÑÐÏ�ÎÍ¿ÐÈÌÍrÁ>Ày�ÐÆJÀ1ËQÁ^ÀQÆ�Ä�Ã-È=ÍuÎ&ÈRÄcÔ6ÓÌÆ�È=ÍuËQÑ6È¸ÎeÆ�;ÕÃZÄ�Ô6Ó=ÆP¿���Æ�Ñ�ÃJÄÇÆ7Ê+Ñ6ÁHÎKÆJÍuÁMÍÕÓ=ç
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ú ÀQÁ>Ô�ÆJÀQË&çK¾Á»x¿7Ê�ÁMÀBÀQÆ-Î&ÔXÁ>Í&�6ÎWËQÁ°ÎKçÕÎKËBÆ�Ä�Á>ÔXÆ�À9ÃmËBÈ=Á>Í§��PP� 4 ÈÌËWÎKË�ÃmËBÆ-Î�ËQÑ�Ã-ËßW Ü �7ÃZÄ�Ä�ÃuÎKçÕÎKËBÆ�Ä ·�¸�¹
È¸Î�ÎKË�ÃmÀQËBÆ�����È=ËBÑ�Í6Á�Ô�ÃmÀ�ÃZÄcÆ�ËQÆJÀ�Î ¿
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Ï�Î&ÆJÀ9Î�Æ�ÍÐËBÆJÀ�ÎKÆ-ûÇÏ6ÆJÍÒËQÈ¸ÃmÓÌÓ=ç�ÃmÍ�ÈÌÍÐËBÆJÂMÆ�À�ÃmÍA��ÁMÍ6ÆWÁmÖ²ËQÑ6Æ�Ä ÂMÆJË�Î�ËBÑ6Æ�ÀBÆ-ÎKÏ6ÓÌËJÛ���ÈÌÍ�ÃmÓÌÓ=çP¿ÒÔ6ÀQÁ>Ô�ÆJÀQË&çe¾¯»�Â
Î&Ë9ÃmÍA�6ÎíÖ�Á>À�Î&ç6Î&ËQÆ�ÄµÁMÔ�ÆJÀ�ÃmËQÈÌÁMÍv�#Q'� 4 ÈÌË�Î&Ë9Ã-ËQÆ-ÎWËQÑ�Ã-Ë�ÃcÏ�Î&ÆJÀTÄ�ÃJç�Æ�;ÒÈ=ËíÃÝÖ�ËQÆ�À�Ñ�ÃÝÄÒÈ=ÍÕÂ�Æ�ÍÐËBÆJÀQÆ���ËBÑ6Æ
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)�Ñ6ÆÝÎKÆ«Ö�Á>ÀÉÄuÏ6Ó�Ã-ÆWÃmÀBÆ�Ã>Ê�ËQÏ�ÃmÓ=ÓÌçrÔÕÀQÁMÔ�ÆJÀBËQÈÌÆ-Î�ÁmÖ���¿6Î&È=Í�Ê�ÆWÆJÄÇÆ�ÀQç�Ö�ÁMÀ ÄrÏÕÓ�Ã�È¸Î�Ã�Ô�ÁÇÎQÎ&È=ß6ÓÌÆWÔ�ÃmËBÑ�ß�ÆJÂMÈÌÍ7�
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º1·�	 Æ ¸(º1ô
º1ÄWµ ½
K A�ûTA
�d� : ® ¹ ½ µ<¸�¸(ºo¸�¸ Ç ºo¹q¶�¼ Æ ¶�·:ü � µ1ô<µ?	Jµ=¸(¶ ¹1¸�¹ ½ µ<¸/¸�ºo¸ þ µE9�»=·:ü÷»=³/´:ºÚÄ&¸�³/´:º � µ1ô<µë¹ ½ µ=¸/¸(ºV¸t·:º1ºo¾�ºo¾¼�»<Ä ´Jµ5·G¾ ½ ¶�·:üP¸(»�¹��
º1³&¸&ÿ�=¯¸�º1ô
º1ÄWµ ½ K A�û�A7�d� : ® ¹ ½ µ<¸�¸(ºo¸ ¸ Ç ºo¹_¶8¼ Æ ¶�·:ü�³/´:ºë¸(º1Ä�ô
º1Ä[¸�¶-¾�ºJ= µ5·J¾ ¸(º1ô
º1ÄWµ ½
K A�ûTA
�d� : ® ¹ ½ µ=¸/¸�ºo¸�¸ Ç ºo¹_¶8¼ Æ ¶�·:ü ³/´lº ¹ ½ ¶�º1·�³�¸�¶-¾�º þ ¶ Á º Á =:µ Ç:Ç ½ ºÚ³�¸�¶-¾�º<ÿ�=Jµ5·J¾Pµ÷¹ ½ µ<¸�¸ ¼�»=Ä�¸ Ç ºo¹_¶�¼ Æ ¶�·lü³/´lºR¿l·J¾�º1Ä ½�Æ ¶�·:ü � µVô=µ@��¶�Ä�³/¿Jµ ½>� µ=¹�´:¶�·:º Á
 n¡�¢;£M¤C¥§¦ K ½ µ=¸/¸i9�»�¾�¿ ½ º-e v�Æ Ä�º Ç ½ µ=¹_ºo¸iK ½ µ=¸/¸i9�»�¾�¿ ½ ºo� ` r XM[^[nXJ`J_nmElc\M[�~ »5¼±Ä/ºqõJ·:º#9�ºÚ·�³ À1ÁÈÁd¨ ³
¾�º_õG·:ºo¸Z³ Æ Ç ºf© �ª[ µ5·J¾P¸(³Wµ5³/¶ ¹�»
	C{/ºo¹_³
e v6Æ ^ Á

«­¬D®Z¯T¯i°J±
²
Û´³o¨U³�µ Ö ³·¶H×�¸�� Ö#¹»º ³U¼�½ ¹D¾ ¨ ¹U¾»¿ ¼ ½ÁÀ

Â�¹DÃDÄ ¶"¡�¢¤£o¥Ø;¸·Å�¶ÇÆ ¹U¾ ¦ Ã·¹ Æ·µÁÈU¶ÇÆ À ¦ ¦Ö ³·¶(×�¸�� Ö4¹�º ³D¼�½ ¹D¾ ¨ ¹D¾ ¦ ¾´¹DÃDÄ É Æ ¹U¾ µ´Ê �^³ Ä ¶ ¿ ¼ ½ ¿ Ê#ÈU¶ÇÆ ¿ Ö ³·¶H×�¸�� Ö4¹�º ³D¼�½ ¹D¾ ¨ ¹D¾DËZË À ¦ ¦Ö ³·¶(×�¸�� Ö4¹�º ³D¼�½ ¹D¾ ¨ ¹D¾ ¦ �^³ Ä ¶Tµ ¼ ½ÁÀ

Ï»ÌUÍ´Î�Ï�ÐÑ ­·ÒÓÎ Ò»Ô ­»Õ§­DÍ´Ö Ô ÏU×ØÌ§­»ÎDÎ§­»ÙUÚ�Ì»Î·ÒÓÛ ¬

Ê Ö ³·¶H×�¸�� Ö#¹»º ³U¼�½ ¹D¾ ¨ ¹U¾»¿ ¼ ½ Ë

Ê Ö ³·¶H×�¸�� Ö#¹»º ³U¼�½ ¹D¾ ¨ ¹U¾»¿ ¼ ½ Ë

� ¶�ü=¿:Ä/º ö Á�ø�Ç�ýi� º_õJ·:º49�º1·�³ À?IKýi� µ1ô=µ���¶�Ä/³/¿Gµ ½�� µ<¹&´:¶�·:º
Ü/���(������¦<���±¤��=�&¤®���q���ÞÝàß«�8�����@�t�Ú�5�o�¡�@��©<��¬�£ú§UÝ1£¡�o¥ �'áÚ�/�q�t¬��8�����@�o�ãâ=�o�����t��¤���¤�£¡¬��q¦FäB��¬�¤Z�=�/�1£7�5¥�¤��5�����&�t��=����� ���K¤��o�¯�=�������&§l¤��o�¯¬��8�&����²�åK�5£7�K�_¦Fä!��¬�¤K��¤����o�o�K§��q�K¤��5�­á1�/�q��ß«�8�����K�q¦FäB��¬�¤±��§l¤��o�¯¬��8�&���/²



� ����� �N|7æ�~qçè~q}déNæI�7}d�!}��q�dê��,�o�!�Pë��7æ����8�Næ��,��Ê�����}�~ ®
ìZí
� º1³�´:»�¾�© X���XRîC��XZYM� �#[M��\J]CXZ_C`a\Mb6��\Mb�ïM²�³�ð º1·JµE	 ½ ºo¸Z³�´:º�õJÄ/¶�·:ü »5¼@³�´:º s�\Zñn�EY ³�Ä&µ5·G¸(¶�³�¶�»=·>=c<�´:¶-¹&´
¸�³&µ5Ä�³&¸�³/´lº [�XS�EY 9�ºÚ³/´:»�¾f»o¼ � µ1ô=µòK ½ µ<¸�¸R»
	C{/ºV¹_³ ��X
YM� �M[M��\C]JX
_S`^\Zb��c\Zb <�¶�³/´ µ5· º#9 Ç ³ Æ ¸�³/Ä�¶�·:ü»o¼@µoÄ/ü<¿S9�º1·�³&¸ Á
 �¤^ó#ôn¤Có/¢#õ÷ö�¤�¦ K ½ µ<¸�¸ø9�»�¾�¿ ½ º ��X
YM� �M[M��\C]^XM_S`c\Mb��c\Zb ¾�ºqõJ·:ºo¸�³ Æ Ç º b�XZYM� �M[cb�\C]^XM_nmª\Mb6��\Mb«Á�¨ ³�¶-¸
Ç µoÄ/³�¶-µ ½�½�Æ ü<¶�ô
ºÚ·!	 Æ õJü=¿:Ä/ºwö Á�ø=ø =±¶-¸[µf¸�¿c	 û ¹ ½ µ=¸/¸R»o¼-K ½ µ=¸/¸,9ë»�¾�¿ ½ º�e X���XZg^hCb�\^X �cm�þ ¸�º1º � ¿c	J¸�ºo¹ û³�¶�»<·�L Á�ø=Á´ù ÿ Á!¨ ³ ¾�º_õJ·:ºo¸ µ�9�µo¶�·u9�º1³�´:»�¾Ó³�´Jµ5³�¹qÄ/ºoµo³/ºo¸ µ5· ¶�·J¸(³Wµ5·J¹_ºë»5¼ � µo·J¾�»
9 � º ½ µ Æ � ºÚÄ/ô
º1Ä Á
Â ´:¶ ¸Z³/´:Ä�ºoµ<¾�¶ ¸�µ<¹_³�¿Jµ ½�½�Æ ³�´:º ¸(º1Ä�ô
º1ÄZ»o¼Àµ ½�½ µ ÇlÇ ½ º1³W¸ Á

«N¬D®Z¯�¯V¸o®Eúaû�µ���¸oü#¬D® �N�Jü#ý�þ
ü4ý

�C³ Ä ¶�µÁ³ ¾´Ã·É À ¡�¢¤£¶¥É´¹»º ºÜ¦ É Æ»³ ¾ Æ �C³ Ä ¶TµÁ³ ¾´Ã·É»¿ Ê#ÈU¶ÇÆ ¿ Æ Ë À ¦ ¦É´¹»º ºÜ¦ ¹ ¶H× �^³ Ä ¶Tµ´Ê4ÈD¶·Æ ¿ Æ Ë À

É ÆØ³ ¾ Æ �^³ Ä ¶Tµ ¼ ½ ¿ Ê#ÈD¶·Æ ¿ Æ Ë À

¶ ¹Dÿ Æ
¡�¢¤£o¥Ø;¸·Å�¶·Æ ¹D¾ ¦ Ã·¹ Æ·µ ÈD¶·Æ¶» À ¦ ¦Ö ³·¶H×�¸�� Ö#¹�º ³U¼�½ ¹U¾ ¨ ¹D¾ ¦ ¾´¹UÃDÄ É Æ ¹D¾ µÊ�× ¹ ºÓ³·Å º Æ��è �¸ ¾ Æ ¿¶ ¹ ��� Ö ³·¶H×�¸�� Ö#¹�º ³D¼�½ ¹U¾ ¨ ¹D¾»¿Ê#ÈD¶·Æ¶» ¿ Æ ËZË À

¶ ¹Uÿ Æ
¡�¢¤£¶¥¸ ¦ ¶ ¹ ��� Ö ³·¶(×�¸�� Ö4¹�º ³D¼�½ ¹D¾ ¨ ¹D¾ µ× ¹ ºÓ³·Å º Æ��è �¸ ¾ Æ À

¹ ¶H× �^³ Ä ¶Tµ´Ê4ÈD¶·Æ ¿ Æ Ë À

¾´¹UÃDÄ É Æ ¹D¾ µ´Ê ÿ�¿ � ¿ Ê4ÈD¶·Æ ¿ Æ ËZË À
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Ê#ÈD¶·Æ ¿ Æ Ë
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� ¶�ü=¿:Ä/º ö Á�ø<ø=ýi� º_õJ·:º49�º1·�³ ÀHI2ý � º1Ä/ô
º1Ä
� »=· û ¾�º_¼�µ5¿ ½ ³�¹_»=·J¸(³�Ä/¿J¹_³�»<Ä Y�\�������X
Y����#[��c\C]^XM_S`c\Mb���\Mb�î@���ZbJl�ð ¹_Ä/ºoµo³/ºo¸�µo·f¶�·J¸(³Wµ5·J¹_º ñCb »o¼oK ½ µ=¸/¸
9�»�¾�¿ ½ º r ]��Zs�XC]���\C]JX
_nm µ5·G¾|µ5·|¶�·G¸(³&µo·J¹_º »5¼ µ�e X���Xj`a\Zb���\Zbc`����Zkc\
lnm »<· Ç »<Ä�³ ���
bCl«Áx� º1³/´:»�¾
b y Y »5¼ ��XZY����E[���\^]JXZ_c`^\Zb��c\
b < µ5¶�³W¸�¶�·G¾�º_õJ·:¶�³/º ½�Æ ¼�»<Ä@¹_»=·:·:ºo¹q³/¶�»=·J¸�»=· ³/´:º-e X���Xj`a\Zb���\ZbC` ���Mk�\Mlnm =
µo·J¾[µ<¸K¸(»
»=·�µ<¸Kµo·�µ Ç:Ç ½ º1³±¹_»<·l·:ºo¹_³W¸;=1¶�³±¹qÄ/ºoµo³/ºo¸J³z<À»�³/´:Ä�ºoµ<¾l¸«»5¼G¹ ½ µ=¸/¸RwZy l�� y l���\C]^XZ_ = ±EY�� y l���\C]CXM_Ä�ºo¸ Ç ºo¹_³�¶�ô
º ½�Æ ¹_»=·:·:ºo¹q³/ºo¾�³/»�³/´lº�µ Ç:Ç ½ º1³P¡7¸Z¸(»�¹��
º1³ Á
¢?ö�ö�õÇ£Mõn£�¤¦¥�§©¨ª§n¥c¢#¢u¥«£>ö¦¬­§÷¤^¢®¥C£  �¤^ó#ôn¤Có!¢#õÞö�¤�¦ K ½ µ=¸/¸�9�»�¾�¿ ½ º ±MY�� y l���\^]CXZ_ ¾�º_õJ·:ºo¸[³ Æ Ç º
�MY�� y l^b�\^]CXM_ =/¶�³K¶ ¸«µ�¸(¿c	 û ¹ ½ µ<¸/¸«»o¼�K ½ µ<¸�¸ 9�»�¾�¿ ½ º�e X���X
gCh^b�\CX¯��m
Á«Â ´lºZ¹qÄ/ºoµo³/¶�»=·�»5¼Gµ5· ±EY�� y l���\C]CXM_
³�´:Ä/ºoµ=¾�¶U9 Ç ½ ¶�ºo¸®³�´:º ¹qÄ/ºoµo³/¶�»=·f»o¼�µo·|¶�·J¸�³&µo·J¹_º�»o¼qe X���X � XZl�XM±EY�� y lc`
lCb�\JXM[nm�ÁZÂ ´:ºf9�µ5¶�·�³&µ<¸��f»o¼³�´:¶-¸K³/´:Ä�ºoµ<¾�¶ ¸�³/»ÅÄ/ºoµ=¾R¶�·�³/ºÚü<º1ÄW¸�¼�Ä�»
9 µo· ¶�·J¸�³&µo·J¹_º�»5¼­e X���X � XZl�XM±#Y�� y lS`ªlJb�\JXM[>m =Úµ5·J¾ ³/»t¼�»=ÄT< µ5Ä&¾
³�´:º#9 ³/» ñCb�þ Ç » ¸(¶�³�¶�»=·J¸ ì »=· õGü<¿:Ä�º�ö Á ö"ÿ ÁN¨ ³¯¶ ¸®µ ½ ¸�»RÄ�ºo¸ Ç »=·J¸(¶U	 ½ ºZ¼�»=Ä®³�´:º�´Jµo·J¾ ½ ¶�·:ü[»5¼Èº1·J¾�¸(¶�ü<·Jµ ½ ¸¶�·J¹_»
9ë¶�·:ü�¼�Ä/»Z9 ³/´lº�µ Ç:Ç ½ º1³ Á
K ½ µ<¸/¸79�»�¾�¿ ½ º8w
y l�� y l���\^]CXM_ ¾�ºqõJ·:ºo¸t³ Æ Ç º � y l�� y l^b�\^]CXM_ =:¶�³�¶ ¸�µ�¸(¿c	 û ¹ ½ µ<¸/¸�»o¼7K ½ µ=¸/¸79�»�¾�¿ ½ º
e X���XZg^hCb�\CX���m
ÁKÂ ´:ºÅ¹_Ä/ºoµo³/¶�»<·�»5¼±µo·GwZy l�� y l���\C]^XM_ ³/´:Ä�ºoµ<¾ ¶D9 Ç ½ ¶�ºV¸2³�´:º�¹qÄ/ºoµo³/¶�»=·÷»o¼±µo·�¶�·J¸�³&µo·J¹_º»o¼qe X���X � X
l�X w
y l¯� y lC`JlJb�\CX#[KÁÀÂ ´:ºf9�µ5¶�·f³&µ=¸z��»5¼À³�´:¶-¸t³�´:Ä/ºVµ<¾�¶ ¸t³/»�Ä/º49�»oô
º�¶�·�³/º1ü=º1Ä&¸Z¼�Ä/»Z9 ñ^b =



®
ìZù °N|²±[È´³N}d~���µ¶±·°¹¸o�4È�Ê>}²³N}�}��º±,�4È�Ê>}
³/»-<�Ä�¶�³/º�³/´lº#9ñ³�»?e X���X � XZl�X wMy l�� y lc`
lCbc\^XM[�þ Ç »
¸�¶�³/¶�»<·J¸ ù »=· õJü=¿:Ä/º ö Á ö
ÿ Ád¨ ³¯¶ ¸®µ ½ ¸�»�Ä/ºV¸ Ç »<·J¸�¶D	 ½ º¼�»<Ä�´Gµ5·J¾ ½ ¶�·:ü�º1·J¾�¸�¶�ü<·Gµ ½ ¸ Á
K ½ µ=¸/¸-9�»�¾�¿ ½ º r ]��Zs�XC]���\C]^XZ_�m ¾�ºqõJ·:ºo¸�³ Æ Ç º ñ�]��Zs�XC]
b�\C]JX
_ÈÁ-¨ ³,9wµ5¶�·�³&µo¶�·J¸�µ �­¨z�NA 	:¿^BÈº1Ä-	 Æ
³/´lº@9�ºoµ5·G¸t»5¼Ãµ5· ¶�·J¸�³&µ5·G¹_º »5¼He X���X
v�\��
l��Mb�m�Á7¨ ³�´Gµ<¸�³/´:ºë¸/µM9�º�9ëº1³/´:»�¾l¸ � y l µo·J¾ ñ�\Zl µ=¸ ¶�·
Ä/ºqõJ·:º#9�ºÚ·�³ À1ÁÈÁ Â ´:ºo¸(ºo9ëº1³/´:»�¾l¸¯µ5Ä�º mE_CYy�ZhCb»�ZY���¼c\�� 9�ºÚ³/´:»�¾:¸F=<¶�· »=Ä&¾�ºÚÄ®³�» Ç Ä�»<³/ºV¹_³@³/´:º�µ=¹1¹_ºo¸�¸³/» ³�´:º �N¨���A 	:¿^BÈº1Ä Á
¢®½­½¦§÷¤J£!¢#õ÷öR¤�¦ K ½ µ<¸�¸�9�»�¾�¿ ½ º/� ` r XM[^[nXJ�c]C�J\
YJl�¾¯��� ¾�ºqõJ·:ºo¸�³ Æ Ç º ��mMñ�XM[^[nX��^]S�
\
YClcX��¯�«Á8¨ ³�¶ ¸
Ç µoÄ/³/¶ µ ½�½�Æ ü=¶�ô
º1·P	 Æ õJü=¿:Ä/º ö Á�ø�® =�¶ ¸�µ�¸(¿S	 û ¹ ½ µ<¸�¸�»o¼?K ½ µ=¸/¸�9�»�¾�¿ ½ º)e X���X�¾�����]C\
lnm þ ¸(ºÚº � ¿S	 û
¸(ºV¹_³/¶�»<·VL Á�ø<Á L<ÿ Á|Â ´:º �MY��Ml 9ëº1³/´:»�¾ ¹_Ä/ºoµo³/ºo¸�¶�·J¸(³Wµ5·J¹_ºV¸R»5¼Å³/´lº÷¼�» ½�½ »M<�¶�·:üuK ½ µ=¸/¸,9ë»�¾�¿ ½ ºV¸ ý�þ�ø ÿ
e X���XJ`����
k�\
l�m =#e X���X � XZl�XM±MY�� y lc`
lCbc\CXE[nm µ5·J¾@e X���X � XZl�X w
y l¯� y lc`JlJb�\CX#[�m®þ ¸ Ç ºo¹_¶8¼ Æ ¶�·:üZ³�´:ºÀ¸(»�¹��
º1³¸(³�Ä/ºoµM9fÿ�p þH® ÿqe X���XZv�\��Zl»�Zb�m�þ ¸ Ç ºo¹_¶8¼ Æ ¶�·:ü ½ »�¹Úµ ½ 9�¿ ½ ³�¶-¸(ºÚ³ ÆS`"±EYCl ÿ�p þ�ì ÿ g�XZk�\���¿�¿C�»���JX^] =
g�X
k�\���¿�¿ r ]��Ms�XJ] =_³/´lÄ/ºoµ=¾:¸ þ Ä/ºVµ ½ ¶�À1¶�·lüt³�´:º�¹�´lº#9�¶-¹Úµ ½ Ä�ºoµ<¹q³/¶�»=·>=<³�´:º�³/¶U9�º1»<¿l³#==µ5·J¾�µ7�
¿:¶�³�³/¶�·lü Ç Ä/» û³/»�¹q» ½ ÿ�p:µo·J¾ þ�ù ÿqe X���X
g�\�ÁClM¯c�ª\C]���m =Ce X���X
g�\�Á^l�¾^b�\JXSm =<µo·J¾!e X���XÃÂ y lCl»�MYnm�þ ¸ Ç ºo¹_¶8¼ Æ ¶�·:ü[º ½ º#9ëº1·�³W¸
»5¼ ³/´lº ó � ¨ ÿ Á
� ¸@¾�ºo¸�¹_Ä/¶U	Jºo¾�¶�·�L Á�ø<Á Lj=�¸(º1ô
º1ÄWµ ½ º4��³�Ä&µ79�º1³�´:»�¾:¸;=
·:»=³À¾�º_õJ·:ºV¾ ¶�·÷³�´:º � µ1ô=µ Ç Ä/»<ü=Ä&µM9!=�µ5Ä/º�¿J¸�ºo¾ ¶�·»<ÄW¾�º1Ä�³�»�¸ Ç ºV¹_¶�¼ Æ 	J»<³/´P³/´:º ¹1µ Ç ³/¿lÄ/º[»5¼Àµo·�º1ô
º1·�³#=:µo·J¾�¶�³W¸Z´Jµ5·J¾ ½ ¶�·lü/	 Æ ³/´lº�µ Ç:Ç ½ º1³ Á Â ´:º1Ä/ºq¼�»<Ä/ºj=
K ½ µ=¸/¸o9�»�¾�¿ ½ º7� ` r XE[C[nXJ�c]c�
\ZYJl�¾��¯� ¾�º_õJ·:ºV¸Z³/´:Ä�º1º-9�º1³/´l»�¾:¸ X��Zln�Ä�ZY l�\�ÁCl�¿n�J\^]Ã��îF�Cð =
X��
ln�Ä�ZY mMl»��� s y lCl»�ZY ==µ5·G¾ X��Zln�Ä�ZY b�\cm y ]Zldî#�Cð
ÁKÂ ´:ºo¸�º'9ëº1³/´:»�¾l¸�Ä/º Ç ½ µ<¹qº�Ä/ºo¸ Ç ºV¹_³/¶�ô
º ½�Æ 9�º1³�´ û»�¾:¸ �MYnmª\Zb^ldî4�^ð = \�Á��Ml =oµo·J¾ b�\Sm y ]
ldî4�^ð »o¼>K ½ µ=¸/¸>9�»�¾�¿ ½ º ¾�����]C\
lnm »5¼GÄ/º_õJ·lº#9�º1·�³ À1ÁÈÁR� ºÚ³/´:»�¾
X��
ln�Ä�ZY l�\�ÁCl�¿��J\^]Ã�NîF�^ð ¶ ¸Z¹1µ ½�½ ºo¾�<�´:º1·�µo·�¶�·�³/ºÚü<º1Ä@¶-¸¯º1·�³/ºÚÄ/ºo¾@	 Æ ³�´:º�¿J¸�º1Ä@¶�·�³/» ³/´:ºÅ¸ Æ ¸(³�º#9�	 Æ
³/´lºN9�ºoµo·J¸y»o¼:³�´:º@¶�·J¸�³&µ5·G¹_º@»5¼ g�\�Á^lM¯��J\C]¯� Ç Ä/»oô�¶-¾�ºo¾�¶�·�³�´:º ó � ¨�Á4� º1³/´l»�¾ X��Zl��¯�
Y l�\�Á^l�¿n�ª\C]¯�NîF�Cð
¸(¶U9 Ç ½�Æ ¹1µ ½�½ ¸�9�º1³/´l»�¾ X��
ln�Ä�ZY =;<�´:¶ ¹�´[³/´lº1· ¹_»=Ä/Ä�ºo¹_³ ½�Æ ü<ºÚ³&¸K³/´:ºÀ¶�·�³/º1ü=º1Ä±µ5·J¾ ¸�³/»=Ä/ºo¸�¶�³K¶�·�³/» Æc`"±MY^lÈÁ
� ¶U9�¶ ½ µ5Ä ½�Æ =#9�º1³�´:»�¾ X��Zl��¯�ZY mMl���� s y lCl»�ZY ¶-¸À¹1µ ½�½ ºo¾�<�´:ºÚ·�³/´:ºÅ¿J¸(º1Äd< µ5·�³&¸®³�» ½ ºoµ1ô
º�³�´:º�¸ Æ ¸�³/º#9
µ5·G¾ Ç Ä/ºV¸/¸(ºV¸¨³�´:º mEl���� s y lCl��
YÈÁ>� º1³�´:»�¾ X��
ln�Ä�ZY mMl»��� s y lCl»�ZY ¸(¶D9 Ç ½�Æ ¹1µ ½�½ ¸N9�ºÚ³/´:»�¾ X��
ln�¯�
Y =
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ñ Class PackagingUnit;ò Interfaceó Type packaging-unit;ô Method take;õ Bodyö Use Chocolate, ConveyorBelt, Packaging, PralineContainer;÷ Transitionsø filling, store;ù PlaceñQú work-bench _ : packaging;ñ4ñ AxiomsñQò take with the-conveyor-belt.get box ::ñQó -> work-bench box;ñQô filling withñQõ the-praline-container. get choc .. box.fill choc ::ñQö work-bench box -> work-bench box;ñ ÷ store with box.full-praline choc ::ñQø work-bench box -> ;ñQù whereò4ú box: packaging;ò�ñ choc: chocolate;ò4ò End PackagingUnit;ò4óò4ô Class PackagingProducer;ò4õ Interfaceò4ö Use Packaging;ò ÷ Type packaging-procuder;ò4ø Object the-packaging-producer;ò4ù Methodó4ú produce;ó�ñ Bodyó4ò Axiomó4ó produce with
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ó4ô box.create-packaging .. the-conveyor-belt.put box :: -> ;ó4õ whereó4ö box: packaging;ó ÷ End PackagingProducer;ó4øó4ù Class PralineContainer;ô4ú Interfaceô�ñ Use Chocolate;ô4ò Type praline-container;ô4ó Object the-praline-container;ô4ô Method get _ : praline;ô4õ Bodyô4ö Use Natural, Capacity;ô ÷ Placeô4ø amount > : natural;ô4ù Initialõ4ú amount container-capcity;õ�ñ Axiomõ4ò get p :: amount n -> amount (n-1);õ4ó Whereõ4ô p : praline;õ4õ n : natural;õ4ö End PralineContainer;õ ÷õ4ø Class Heap;õ4ù Interfaceö4ú Use Packaging;ö�ñ Type heap;ö4ò Object the-heap;ö4ó Methods put _, get _ : packaging;ö4ô Bodyö4õ Place storage _ : packaging;ö4ö Axiomsö ÷ put box :: -> storage box;ö4ø get box :: storage box -> ;ö4ù Where÷ ú box : packaging;÷ ñ End Heap;÷ ò÷ ó Class ConveyorBelt;÷ ô Interface÷ õ Use Packaging;÷ ö Type conveyor-belt;÷4÷ Object the-conveyor-belt;÷ ø Methods put _, get _ : packaging;÷ ù Bodyø4ú Use FifoPackaging;ø�ñ Place belt _ : fifo-packaging;ø4ò Initial belt [];ø4ó Axiomsø4ô put box ::ø4õ (size f)>conveyor-capacity = true =>ø4ö belt f -> belt (insert box f);ø ÷ get (first f’) ::ø4ø belt f’ -> belt (extract f’);ø4ù whereù4ú f : fifo-packaging;ù�ñ f’ : ne-fifo-packaging;ù4ò box : packaging;
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ù4ó End ConveyorBelt;ù4ôù4õ Class Packaging;ù4ö Interfaceù ÷ Use Chocolate;ù4ø Type packaging;ù4ù MethodsñQú4ú fill _ : chocolate;ñQú�ñ full-praline;ñQú4ò CreationñQú4ó create-packaging;ñQú4ô BodyñQú4õ Use Naturals, Capacity;ñQú4ö PlaceñQú ÷ #square-holes _ : natural;ñQú4ø InitialñQú4ù #square-holes praline-capacity;ñ4ñQú Axiomsñ4ñ4ñ fill P :: #square-holes n -> #square-holes (n-1);ñ4ñQò full-praline :: #square-holes 0 -> #square-holes 0;ñ4ñQó where n: nz-natural;ñ4ñQô End Packaging;ñ4ñQõñ4ñQö Class DeluxePackaging;ñ4ñ ÷ Inherit Packaging;ñ4ñQø Rename packaging -> deluxe-packaging;ñ4ñQù InterfaceñQò4ú Use Packaging;ñQò�ñ Subtype deluxe-packaging < packaging;ñQò4ò MethodñQò4ó full-truffle;ñQò4ô CreationñQò4õ create-packaging;ñQò4ö BodyñQò ÷ PlaceñQò4ø #round-holes _ : natural;ñQò4ù InitialñQó4ú #square-holes praline-capacity;ñQó�ñ #round-holes truffle-capacity;ñQó4ò AxiomsñQó4ó fill T :: #round-holes n -> #round-holes (n-1);ñQó4ô full-truffle :: #round-holes 0 -> #round-holes 0;ñQó4õ create-packaging :: ->ñQó4ö where n : nz-natural;ñQó ÷ End DeluxePackaging;ñQó4øñQó4ù Adt FifoPackaging;ñQô4ú InterfaceñQô�ñ Use Naturals, Packaging;ñQô4ò Sorts ne-fifo-packaging, fifo-packaging;ñQô4ó Subsort ne-fifo-packaging < fifo-packaging;ñQô4ô GeneratorsñQô4õ [] : -> fifo-packaging;ñQô4ö insert _ _ : packaging fifo-packaging ->ñQô ÷ ne-fifo-packaging;ñQô4ø OperationsñQô4ù first _ : ne-fifo-packaging -> packaging;ñQõ4ú extract _ : ne-fifo-packaging -> fifo-packaging;ñQõ�ñ size _ : ne-fifo-packaging -> natural;
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ñQõ4ò BodyñQõ4ó AxiomsñQõ4ô first (insert box []) = box;ñQõ4õ first (insert box f) = first f;ñQõ4öñQõ ÷ extract (insert box []) = [];ñQõ4ø extract (insert box f) =ñQõ4ù insert box (extract f);ñQö4úñQö�ñ size [] = 0;ñQö4ò size (insert box f) = 1 + (size f);ñQö4óñQö4ô whereñQö4õ box : packaging;ñQö4ö f : ne-fifo-packaging;ñQö ÷ End FifoPackaging;ñQö4øñQö4ù Adt Chocolate;ñ ÷ ú Interfaceñ ÷ ñ Sorts chocolate, praline, truffle;ñ ÷ ò Subsortñ ÷ ó praline < chocolate;ñ ÷ ô truffle < chocolate;ñ ÷ õ Generatorsñ ÷ ö P : praline;ñ ÷4÷ T : truffle;ñ ÷ ø End Chocolate;ñ ÷ ùñQø4ú Adt Capacity;ñQø�ñ InterfaceñQø4ò Use Naturals;ñQø4ó OperationsñQø4ô praline-capacity : -> natural;ñQø4õ truffle-capacity : -> natural;ñQø4ö conveyor-capacity : -> natural;ñQø ÷ BodyñQø4ø AxiomsñQø4ù praline-capacity = 16;ñQù4ú truffle-capacity = 8;ñQù�ñ conveyor-capacity = 50;ñQù4ò End Capacity;ñQù4óñQù4ô Adt Naturals;ñQù4õ InterfaceñQù4ö Use Booleans;ñQù ÷ Sort natural;ñQù4ø GeneratorsñQù4ù 0 : -> natural;ò4ú4ú succ _ : natural -> natural;ò4ú�ñ Operationsò4ú4ò _ + _ ,ò4ú4ó _ - _ ,ò4ú4ô _ * _ ,ò4ú4õ _ / _ ,ò4ú4ö _ % _ : natural natural -> natural;ò4ú ÷ _ = _ ,ò4ú4ø _ <= _ ,ò4ú4ù _ < _ ,ò�ñQú _ > _ ,



ÐL×dÔ�× Î¿Ù�þ�ÙSkMlIÿ�£�ÑvÒ�ý&Ñ�Ú�Ð`m8Û�k�ÒRÎvÜ3¥vÜ�ÎrÐ�ÑvÜ�ÙSlpÛ Ì�¸ ¬

ò�ñ4ñ _ >= _ : natural natural -> boolean;ò�ñQò max _ _ : natural natural -> natural;ò�ñQó min _ _ : natural natural -> natural;ò�ñQô even _ : natural -> boolean;ò�ñQõ 2** _ ,ò�ñQö _ ** 2 : natural -> natural;ò�ñ ÷ò�ñQø ;; constantsò�ñQù 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20 : -> natural;ò4ò4ú Bodyò4ò�ñ Axiomsò4ò4ò 0+natVar1 = natVar1;ò4ò4ó (succ natVar1)+natVar2 = succ (natVar1+natVar2);ò4ò4ôò4ò4õ ;; substraction, if natVar2 > natVar1 then natVar1-natVar2 = 0ò4ò4ö 0-natVar1 = 0;ò4ò ÷ (succ natVar2)-0 = succ natVar2;ò4ò4ø (succ natVar2)-succ natVar1 = natVar2-natVar1;ò4ò4ùò4ó4ú 0*natVar1 = 0;ò4ó�ñ (succ natVar1)*natVar2 = (natVar1*natVar2)+natVar2;ò4ó4òò4ó4ó ;; division, if natVar2 = 0 then div natVar1 natVar2 = 0ò4ó4ô natVar1/0 = 0;ò4ó4õ natVar1<natVar2 = true => natVar1/natVar2 = 0;ò4ó4ö natVar1>=natVar2 = true => natVar1/natVar2 =ò4ó ÷ succ ((natVar1-natVar2)/natVar2);ò4ó4øò4ó4ù ;; modulo, if natVar2 = 0 then mod natVar1 natVar2 = 0ò4ô4ú natVar1%natVar2 = natVar1-(natVar2*(natVar1/natVar2));ò4ô�ñò4ô4ò 0=0 = true;ò4ô4ó 0=succ natVar1 = false;ò4ô4ô succ natVar1=0 = false;ò4ô4õ (succ natVar1)=succ natVar2 = natVar1=natVar2;ò4ô4öò4ô ÷ natVar1<=natVar2 = not natVar2<natVar1;ò4ô4øò4ô4ù 0<0 = false;ò4õ4ú 0<succ natVar1 = true;ò4õ�ñ succ natVar1 < 0 = false;ò4õ4ò succ natVar1 < succ natVar2 = natVar1<natVar2;ò4õ4óò4õ4ô natVar1>natVar2 = not natVar1<=natVar2;ò4õ4õò4õ4ö natVar1>=natVar2 = not natVar1<natVar2;ò4õ ÷ò4õ4ø even 0 = true;ò4õ4ù even succ natVar1 = not even natVar1;ò4ö4úò4ö�ñ 2**0 = succ 0;ò4ö4ò 2**succ natVar1 = (succ succ 0)*(2**natVar1) ;ò4ö4óò4ö4ô (natVar1<=natVar2)=true => max natVar1 natVar2 = natVar2 ;ò4ö4õ (natVar1<=natVar2)=false => max natVar1 natVar2 = natVar1 ;ò4ö4ö (natVar1<=natVar2)=true => min natVar1 natVar2 = natVar1 ;ò4ö ÷ (natVar1<=natVar2)=false => min natVar1 natVar2 = natVar2 ;ò4ö4øò4ö4ù natVar1**2 = natVar1*natVar1;
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ò ÷ úò ÷ ñ 1 = succ 0; 2 = succ 1; 3 = succ 2; 4 = succ 3;ò ÷ ò 5 = succ 4; 6 = succ 5; 7 = succ 6; 8 = succ 7;ò ÷ ó 9 = succ 8; 10 = succ 9; 11 = succ 10; 12 = succ 11;ò ÷ ô 13 = succ 12; 14 = succ 13; 15 = succ 14; 16 = succ 15;ò ÷ õ 17 = succ 16; 18 = succ 17; 19 = succ 18; 20 = succ 19;ò ÷ öò ÷4÷ Theoremsò ÷ øò ÷ ù ;; various properties for division and moduloò4ø4ú 0 / natVar1 = 0;ò4ø�ñ (natVar1 % natVar2) / natVar2 = 0;ò4ø4ò 0 % natVar1 = 0;ò4ø4ó (natVar1 % natVar2) % natVar2 = natVar1 % natVar2;ò4ø4ôò4ø4õò4ø4ö Whereò4ø ÷ natVar1, natVar2: natural;ò4ø4øò4ø4ù Inherit EquivalenceRelation; ;; "=" is an equivalenceò4ù4ú Renameò4ù�ñ theSort -> natural;ò4ù4òò4ù4ó Inherit TotalOrderRelation; ;; "<=" is a total orderò4ù4ô Renameò4ù4õ theSort -> natural;ò4ù4öò4ù ÷ Inherit TotalOrderRelation; ;; ">=" is a total orderò4ù4ø Renameò4ù4ù theSort -> natural;ó4ú4ú _ <= _ -> _ >= _;ó4ú�ñ max _ _ -> min _ _;ó4ú4ò min _ _ -> max _ _;ó4ú4óó4ú4ô Inherit StrictTotalOrderRelation; ;; "<" is a strict total orderó4ú4õ Renameó4ú4ö theSort -> natural;ó4ú ÷ó4ú4ø Inherit StrictTotalOrderRelation; ;; ">" is a strict total orderó4ú4ù Renameó�ñQú theSort -> natural;ó�ñ4ñ _ < _ -> _ > _;ó�ñQòó�ñQó Inherit AssociativityCommutativity;ó�ñQô Rename ;; "+" is associative and commutativeó�ñQõ theSort -> natural;ó�ñQö _ theOp _ -> _ + _;ó�ñ ÷ Inherit NeutralElement; ;; "+" has "0" as neutral elementó�ñQø Renameó�ñQù theSort -> natural;ó4ò4ú 1 -> 0;ó4ò�ñ Undefine 1;ó4ò4òó4ò4ó Inherit AssociativityCommutativity;ó4ò4ô Rename ;; "*" is associative and commutativeó4ò4õ theSort -> natural;ó4ò4ö _ theOp _ -> _ * _;ó4ò ÷ Inherit NeutralElement; ;; "*" has "1" as neutral elementó4ò4ø Rename theSort -> natural;
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ó4ò4ùó4ó4ú Inherit ZeroElement; ;; "*" has "0" as zero elementó4ó�ñ Rename theSort -> natural;ó4ó4ò Undefine 0;ó4ó4óó4ó4ô Inherit AssociativityCommutativity;ó4ó4õ Rename ;; "max" is associative and commutativeó4ó4ö theSort -> natural;ó4ó ÷ _ theOp _ -> max _ _;ó4ó4ø End Naturals;ó4ó4ùó4ô4ú Adt Booleans;ó4ô�ñ Interfaceó4ô4ò Sort boolean;ó4ô4ó Generatorsó4ô4ô true : -> boolean;ó4ô4õ false : -> boolean;ó4ô4ö Operationsó4ô ÷ not _ : boolean -> boolean;ó4ô4ø _ and _ : boolean boolean -> boolean;ó4ô4ù _ or _ : boolean boolean -> boolean;ó4õ4ú _ xor _ : boolean boolean -> boolean;ó4õ�ñ _ = _ : boolean boolean -> boolean;ó4õ4ò Bodyó4õ4ó Axiomsó4õ4ô not true = false;ó4õ4õ not false = true;ó4õ4öó4õ ÷ true and booleanVar1 = booleanVar1;ó4õ4ø false and booleanVar1 = false;ó4õ4ùó4ö4ú true or booleanVar1 = true;ó4ö�ñ false or booleanVar1 = booleanVar1;ó4ö4òó4ö4ó false xor booleanVar1 = booleanVar1;ó4ö4ô true xor booleanVar1 = not booleanVar1;ó4ö4õó4ö4ö (true=true) = true;ó4ö ÷ (true=false) = false;ó4ö4ø (false=true) = false;ó4ö4ù (false=false) = true;ó ÷ úó ÷ ñ Theoremsó ÷ ò ;; reflexivityó ÷ ó (booleanVar1 = booleanVar1) = true;ó ÷ ôó ÷ õ ;; symetryó ÷ ö (booleanVar1 = booleanVar2) = true =>ó ÷4÷ (booleanVar2 = booleanVar1) = true;ó ÷ øó ÷ ù ;; transitivityó4ø4ú (booleanVar1 = booleanVar2) = true &ó4ø�ñ (booleanVar2 = booleanVar3) = true =>ó4ø4ò (booleanVar1 = booleanVar3) = true;ó4ø4óó4ø4ô Whereó4ø4õ booleanVar1, booleanVar2, booleanVar3 : boolean;ó4ø4öó4ø ÷ Inherit AssociativityCommutativity;
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ó4ø4ø Rename ;; "and" is associative and commutativeó4ø4ù theSort -> boolean;ó4ù4ú _ theOp _ -> _ and _;ó4ù�ñó4ù4ò Inherit AssociativityCommutativity;ó4ù4ó Rename ;; "or" is associative and commutativeó4ù4ô theSort -> boolean;ó4ù4õ _ theOp _ -> _ or _;ó4ù4öó4ù ÷ Inherit AssociativityCommutativity;ó4ù4ø Rename ;; "xor" is associative and commutativeó4ù4ù theSort -> boolean;ô4ú4ú _ theOp _ -> _ xor _;ô4ú�ñ End Booleans;
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	 Õ
)�Ú�Û�Ñ�ÒIÚ à Øzê á æGîIÚÎí�ÕÊÚ�×�Õ îvÑ á ÕÎÑ�îñÚ�×9Õ�ØvÛ ò ÕzÛ Ø
	 à êGî�ÕzÛ�Ú à Øvêé�ÿ 	�ØzÛ ó à ê7Ú à � �dÝ à � ���-Ý à ��� ÷�ïé�� Õ ç Õ á � �7Ñzä�Ñ�Ö�Øvê�ä�ÕzÜ�ØvÛ�*�Õ ç Ú,ågÚ�×9Õ�ÒIØvê�ä�ÕzÜ7ØzÛ�í�Õ ç Ú:åÂÛ�Õ á Øzä�Õ
# ç Õ á ÕvêzÚdó�÷GÝë%� ôzÜGîIÚ�Õ á å+Øzæ�Ú3ågÐ�Û à ê7Ú ç êdó_Õ ç Õ á ÷GÝë�Ï $ë�Þ $ë ß $ë�éë�ë Ò ç Ñ�î�î���Ñzä9Ñ"��Õ�ÑzÐãÕ
)�Ú�Õzê ò î98�Õ�Ò£Ú�ØzÛ�ïë ì �:�;�7æ�í çGà Ò'ôzÚ9ÑzÚ à Ò/8�ÑzÛ à Ñzí ç Õ�îë�ð Ð7æ�í çGà ÒÎîIÚ9ÑzÚ à Ò/�7Ñzä�Ñ"��Õ7ÑzÐÊÚ�×�Õv×�Õ�ÑzÐ � ê�Õ
����Ñzä9Ñ"��Õ�ÑzÐ-óv÷GÝë�ÿë%� �:�<�£êGîvÕzÛ�Ú�îÊÑ���Ñ�Ò8Ó�ÑzÔ à ê�ÔÊí�Ø
) ÑzÚ Ú�×�ÕÎÕzê ò Ø
	 Ú�×�Õz×9Õ�ÑzÐì � Ð7æ�í çGà ÒÎîIÚ9ÑzÚ à Ò�ä9Ø à8ò¡à êGîvÕvÛ�Ú�# ç Õ á Õzê�Údó=��Ñzä�Ñ
��Ñ�Ò8Ó�Ñ�Ô à ê�Ô�í�Ø
)n÷�ïì Ï Ú�×�Õz×9Õ�ÑzÐ:å à êGîvÕzÛ�Ú:# ç Õ á Õzê�Ú�>�Údó[í7Ø
)?2+Ú�×�Õv×�Õ�ÑzÐ,å[î à @ ÕYóv÷7÷GÝ



� û�û �BACA �CDeü � ý �1��� § �P�d�¨��©������¿þ3��� �t¥ �ª��������«ì Þ $ì�ßì é ����&�Õ á Øvä�Õ�îñÑ7��Ñ�Ò8Ó�ÑvÔ à ê�ÔÊí9Ø
) ÑzÚ Ñ;&�Ñzê ò Ø á ��Ø�î à Ú à Øvêì ë Ð�æ7í çGà ÒÎîIÚ�ÑvÚ à Ò���Ñzä�Ñ���Ñ�Ò8Ó�ÑvÔ à ê�ÔñÛ�Õ á Øvä�Õ
# ç Õ á Õzê�Údó�÷8ïì�ì ��Ñzä�Ñ
�9Ñ�Ò8Ó�ÑzÔ à ê�Ô'Õ ç Õ á Ýì ð à ê�Ú à Ýì ÿ à � ó à ê�ÚY÷ óFE�ÑzÚ�×:åÂÛ�Ñzê ò Ø á óv÷1èÈÚ7×�Õz×�Õ�ÑvÐ:å[î à @ Õ@óv÷�÷HG�Ú�×9Õz×�Õ�ÑzÐ3å[î à @ Õnóv÷GÝì � Õ ç Õ á � ó=��Ñzä�Ñ
�9Ñ�Ò8Ó�ÑzÔ à ê�Ôn÷ Ú�×9Õz×�Õ�ÑzÐ3å+Õ ç Õ á Õzê�Ú�>�Ú-ó à ÷�Ýð%� Ú�×�Õz×�Õ7ÑzÐ:ågÛ�Õ á Øzä�Õ
# ç Õ á Õzê�Ú�>vÚdó à ÷�Ýð�Ï Û�ÕzÚ�æ�Û7ê�Õ ç Õ á Ýð�Þ $ð ß $ð�éð�ë Ò ç Ñ�î�îI��Ñzä�Ñ
�9Ñ�Ò8Ó�ÑzÔ à ê�Ô'Õ
)�Ú�Õzê ò î�Jzí�â�Õ�Ò£ÚÎïð ì �:��ô àLá æ ç ÑvÚ�Õ�î�Ú�×9Õ<�£êGîvÕzÛ�Ú à ØzêÎØ
	 Ñ���Û�Ñ çGà ê�Õ à ê�Ú�ØÎÑ���Ñ�Ò8Ó�ÑzÔ à ê�Ô'í�Ø
)ð�ð Ð�æ7í çGà Òñä�Ø à�ò 	 àIç�ç ó[í9Ø�Ø ç Õ�Ñvê��n÷�ïð�ÿ à 	 ó5� ��� Ú�Û7æ�Õ�÷�ïð%� ôzÜGî£Ú�Õ á å+Øvæ�Ú:ågÐ�Û à êzÚ ç êdó
�KJzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�Õ���÷GÝ5$ÿ%� $ÿ�Ï $ÿ�Þÿ ß Ò ç Ñ�î�î���Ñzä�Ñ7Ö�Øzê�ä�ÕvÜ�ØzÛ�*�Õ ç ÚÊÕ�)�Ú�Õzê ò î98�Õ�ÒIÚ9ØzÛ�ïÿ�é ���7��æ�í ç�à ÒñôzÚ�ÑvÚ à Ò/8�ÑzÛ à Ñzí ç Õ�îÿ�ë Ð�æ7í çGà ÒÎîIÚ�ÑvÚ à Ò���Ñzä�Ñ7Ö�Øzê�ä�ÕvÜ�ØzÛ�*�Õ ç ÚñÚ�×�Õ�Ò�Øzê�ä�ÕzÜ9ØzÛ�í�Õ ç Ú � ê�Õ
����Ñvä�Ñ�Ö�Øzê7ä�ÕzÜ�ØzÛ:*�Õ ç Údó�÷GÝÿ ìÿ�ð ���L�IêGîvÕvÛ�ÚGî9��Ñ�Ò8Ó�ÑzÔ à ê�ÔÊí�Ø
) ÑzÚ Ú�×�ÕÎÕzê ò Ø
	ÎÚ�×9Õ�ÒvØzê�ä9ÕzÜ�ØzÛ�í9Õ ç Úÿ�ÿ Ð�æ7í çGà ÒÎîIÚ�ÑvÚ à Òñä�Ø à8ò à êGîvÕzÛ7Ú�# ç Õ á Õzê�ÚdóM�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê7ÔÈí�Ø�)n÷8ïÿ%� �:��N àLáYà Ú�Õ ò î à @ Õ�%� à 	 ó[Ú�×�Õ�Ò�Øzê�ä�ÕzÜ9ØzÛ�í�Õ ç Ú:å[î à @ Õ@óv÷ � .���÷�ï��Ï Ú�×�Õ�ÒvØzê�ä�ÕvÜ�ØzÛ�í�Õ ç Ú5å à êGîvÕIÛ�Ú�# ç Õ á Õvê�Ú�>vÚdó[í�Ø
)O2%Ú�×9Õ�ÒIØvê�ä�ÕIÜ�ØzÛ�í�Õ ç Ú:å_î à @ Õ@óv÷�÷�Ý5$��Þ $� ß��é ����&�Õ á Øvä�Õ�î9��Ñ�Ò8Ó�ÑzÔ à ê�ÔÊí�Ø
) ÑzÚ Ú�×�ÕÊí�ÕzÔ à ê�ê à ê7ÔÎØ
	ÎÚ�×�Õ�Ò�Øzê�ä�ÕzÜ9ØzÛ�í�Õ ç Ú��ë Ð�æ7í çGà ÒÎîIÚ�ÑvÚ à Ò���Ñzä�Ñ���Ñ�Ò8Ó�ÑvÔ à ê�ÔñÛ�Õ á Øvä�Õ
# ç Õ á Õzê�Údó�÷8ï� ì ��Ñzä�Ñ
�9Ñ�Ò8Ó�ÑzÔ à ê�Ô'Õ ç Õ á Ý��ð Õ ç Õ á � ó=��Ñzä�Ñ
�9Ñ�Ò8Ó�ÑzÔ à ê�Ôn÷ Ú�×9Õ�ÒvØzê�ä9ÕzÜ�ØzÛ�í9Õ ç Ú:å+Õ ç Õ á Õzê�Ú�>�ÚdóM��÷�Ý��ÿ Ú�×�Õ�ÒvØvê�ä�ÕzÜ�ØvÛ�í�Õ ç Ú3ågÛ�Õ á Øzä�Õ
# ç Õ á Õ�ê�Ú:>�ÚdóF��÷GÝ�%� Û�ÕzÚ�æ�Û7ê�Õ ç Õ á ÝÏ��%� $Ï���ÏP$Ï���ÞÏ�� ß Ò ç Ñ�î�îI��Ñzä�Ñ"+�Õ ç æ�)�Õ���Ñ�Ò8Ó�ÑvÔ à ê�ÔñÕ
)7Ú�Õzê ò î���Ñvä�Ñ
��Ñ�Ò�Ó�ÑzÔ à ê7ÔÊïÏ���é ��� ô àLá æ ç ÑzÚ�Õ�î�Ú�×�Õ à êGîvÕvÛ�Ú à ØzêãØ
	 Ñ���Û�Ñ çGà ê�ÕÊÑvê ò Ñ���Û�æ:	�	 ç ÕÏ���ë ��� à ê�Ú�Ø�+�Õ ç æ�)�Õ
�9Ñ�Ò8Ó�ÑzÔ à ê�Ô�í�Ø
)Ï�� ì Ð�æ7í çGà Òñä�Ø à�ò 	 àIç�ç ó[í9Ø�Ø ç Õ�Ñvê��n÷�ïÏ���ð à 	 ó5� ��� Ú�Û7æ�Õ�÷�ï7������Û9Ñ çGà ê�ÕÏ���ÿ îIæ�Ð9ÕzÛ:å!	 à£ç�ç ó5�n÷�Ý5$Ï��%� Õ ç îvÕ7������Û�æ:	�	 ç ÕÏ�Ï�� ôzÜGî£Ú�Õ á å+Øvæ�Ú:ågÐ�Û à êzÚ ç êdó
�KJzê�Õ á ØzÛ�Õ���Û7æ�	�	 ç Õ���÷GÝÏ�Ï�Ï $Ï�ÏvÞ $
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Y ²7¹8²���¹8²�¼8¾d² 
 ��¼8¾d² 
 ��¼ µ ´���»,±@²
Z ¶-µ ¼ µ · ¶,À ·�Á\[���É�� ½ ¹8·�ÌG¹I� 
ÎÀ�½ ¹8² À ² ¶ ¼8²�± µR¶ 
�¾,� ½ ¼�²�¹ û@Ë
� �"!-�^] #+$�_/(%*,(3`).Tacbed
f��
	�¾d²{� Í,À ¼�¹I�G´v¼�±@²�Z ¶dµ ¼ µ · ¶ ·�Á ½ ¹8·GÌ�¹I� 
gacb%d
f � ·�Á�¢ � � 
Ê½ »a² ûnË!µGË��1µgÀ Ì µ É�² ¶ÊÍ ¸ih

aHb%d
f���<�=kjLi � ?A)B Cml[�vH8HPKNQ+ML\ S jLi¡� ?ATB Cnl_VN\8O S
jLi � cA)B CmlMo[M[j[M e MPJgf[MPhPVN\Ih S jLi � cA)B CmlMo[M[j[M ¢ Q%MPU�lnm

	�¾d²�Ì�»a· Í ��» ÀLµ Ì ¶ ��¼ ³ ¹�²1·�Á acbed
f � µÂÀ Ì µ É�² ¶ÊÍ ¸ih
oCpOqMrts ú <qp�="Í ·�·G»R²�� ¶ S µa¶ ¼ lts = [���É��G����´�u���Ì µa¶ Ì,S
[���ÉG��Y ²�� ½ l Sz��S= ¼�¹ ³ ² �vH8HPKNQ+MP\ SLÁ_��» À ² �zH�HLKNQ+MP\ S�u �vH8HPKNQ+MP\ S
v �vH8HPKNQ%MP\ S
vTv �vH8HPKNQ%MP\ S1w �vH8HPKNQ+ML\ S1x �vH8HPKNQ%MP\ S m7m�m Sm�m7m S�y�� VN\8O S�y µ VN\8O S � VN\8O S µ VN\8O SI� VN\�O Szy VN\8O S�y VN\8O S m�m7m S="µR¶dµ ¼ oEM_j[M e MPJgf[MPhPVN\8h S ¶ ² | o[M[j[M e MLJgf_MLhPVN\Ih S µa¶dµ ¼ o[M[j_M ¢ Q+MLU S ¶ ² | oEM_j[M ¢ Q+MPU�ln��m

	�¾d²�Ì�»a· Í ��» µa¶ ¼8²7¹LÁ_�G´v²�·�Á acb%d
f���µgÀ Ì µ É�² ¶ÊÍ ¸ih
� pzqMrts ú <qp�= [���É��G� �G´IuG��Ì µR¶ Ì:S{[��9É���Y ²�� ½ l Sz��S= Zû»a»!o[M[j_M e MPJgf[MPhPVN\8h B �vHLHPKNQ+M[\�S ¶ ·G¼ µ Á+¸ oEM_j[M e MPJgf[MPhPVN\Ih S m7m�m SµR¶,À ²7¹8¼?¢�»R² 
 ² ¶ ¼ o[M[j_M ¢ Q+MLU B o[M[j_M e MPJgf[M[hPVN\�h S8¹8² 
 ·�É�²�¢�»a² 
 ² ¶ ¼ oEM_j[M ¢ Q+MPU B oEM_j[M e MPJgf+MPhLVN\�h SµR¶,À ²7¹8¼?¢�»R² 
 ² ¶ ¼ � ¼Fo[M[j[M ¢ Q+MPU B | ��}RQ%J+O[S�¹8² 
 ·�É�²�¢�»R² 
 ² ¶ ¼ � ¼~o[M[j[M ¢ Q%MPU B | ��}RQ+J%O_SÀPµ ¸�² o[M[j[M ¢ Q%MPU B VN\8O S ¶ ·�¼ µ Á+¸ o[M[j[M ¢ Q%MPU S m�m�mIl S= ¼�¾d²�¾d²9� ½ o[M[j[M ¢ Q%MPU l � m

� �"!-�^] #+$�_/(%*,(3`).Tacbed
fn§
	�¾d²{� Í,À ¼�¹I�G´v¼�±@²�Z ¶dµ ¼ µ · ¶ ·�Á ½ ¹8·GÌ�¹I� 
gacb%d
fn§ ·�Á�¢ � � 
Ê½ »a² ûnË!µGË��1µgÀ Ì µ É�² ¶ÊÍ ¸ih

acb%d
fn§�< =kjPi¡� ?A)B CCl[�vH8HPKNQ%MP\ S jLi � ?A)B Cml[VN\8O S
jPi¡� cA)B CClMo[M[j[M e MPJgf[MPhLVN\�h S jLi � cATB CmlMo[M[j[M ¬ Q+KN`I­8Q e MLJRf[MPh[VN\Ih S jPi¡� cA/B Cnl=oEM_j[M�DGHL\�jPQ%WPHPbaZ�Q+KNOglnm



� û�� �BACA �CDeü � ý �1��� § �P�d�¨��©������¿þ3��� �t¥ �ª��������«
	�¾d²�ÌG»R· Í ��» ÀPµ Ì ¶ ��¼ ³ ¹8²�·�Á aHb%d
fn§�µgÀ Ì µ É�² ¶ÎÍ ¸(h
o pzqMrts ñ < p ="Í ·�·G»R²�� ¶ S µR¶ ¼ lts = [��9É������G´Iu���Ì µR¶ Ì3S
[���ÉG� ½ ²�» ³d� ²9���G´Iu���Ì µR¶ ÌdS{[��9É���
�· ¶ É�²�¸�·G¹FÁ�²�»a¼ l S�= ¼�¹ ³ ²��vH8HPKNQ+MP\�SLÁ_��» À ²7�zH�HLKNQ+MP\�S�u �vH8HPKNQ+MP\�S
v��vH8HPKNQ%MP\7S
vTv¥�vH8HPKNQ+MP\�S1w �zH�HLKNQ+MP\�S1xI�vH8HPKNQ%MP\7S m�m�m Sm�m7m S�y�� VN\8O S�y µ VN\8O S � VN\8O S µ VN\8O SI� VN\8O Szy VN\8O S�y VN\8O S m�m�m S="µR¶dµ ¼ o[M[j[M e MPJgf[MPhLVN\Ih S ¶ ² | o[M[j[M e MLJgf_MLhPVN\�h SµR¶dµ ¼ o[M[j[M ¬ Q+KN`I­8Q e MLJgf+MPhPVN\8h S ¶ ² | o[M[j_M ¬ Q%KN`I­�Q e MPJgf%MPhPV \Ih SµR¶dµ ¼Ko[M[j[M�DGHP\8jPQ+WLHPbRZ�Q%KNO+S ¶ ² | oEM_j[M�DGHL\�jPQ%WPHPbaZ�Q+KNO ln��m
	�¾d²�ÌG»R· Í ��» µR¶ ¼�²�¹LÁ_��´z²�·�Á acb%d
f § µgÀ Ì µ É�² ¶ÎÍ ¸ih
� pzqMr!s ñ <qp�= [���É��G� �G´IuG��Ì µR¶ Ì,S
[���É�� ½ ²�» ³d� ²����G´Iu���Ì µa¶ Ì,S
[���É��Y
�· ¶ É�²7¸�·G¹?Á�²7»a¼ l Sz��S= Zû»a» o[M[j[M e MLJgf_MLhPVN\Ih B �vH8H_KNQ%MP\ S�Z,»R» o[M[j_M ¬ Q%KN`I­�Q e MPJgf[M[hPVN\8h B �vH8H[KNQ+M[\ S¶ ·G¼ µ Á+¸ o[M[j_M e MPJgf[MPhPVN\Ih S ¶ ·�¼ µ Á+¸ o[M[j[M ¬ Q+KN`I­8Q e MPJgf[M[hPVN\8h S m�m�m SµR¶,À ²7¹8¼?¢�»R² 
 ² ¶ ¼ o[M[j_M8DGHP\�jLQ+WPHPbaZ�QgKNO B o[M[j+M e MLJRf[MPh[VN\Ih S8¹�² 
 ·�É�²�¢�»a² 
 ² ¶ ¼ o[M[j_M8DGHP\�jLQ+WPHPbaZ�Q+KNO B o[M%j_M e M[Jgf_M[hPVN\8h SµR¶,À ²7¹8¼?¢�»R² 
 ² ¶ ¼ � ¼Fo[M[j[M�DGHP\8jPQ%WPHPbaZ�Q+K O B | ��}RQgJ%O+S8¹�² 
 ·�É�²�¢�»a² 
 ² ¶ ¼ � ¼5o[M[j_M8DGHP\�jLQ+WPHPbaZ�Q+K O B | ��}aQgJ+O+SÀPµ ¸�² o[M[j[M�DGHP\8jPQ+WLHPbRZ�Q%K O B VN\PO S ¶ ·G¼ µ Á+¸ o[M[j[M�DGHP\8jPQ%WPHPbaZ�Q+KNO S m�m�mIl S= ¼�¾d²�´z· ¶ É�²7¸�·G¹ Í ²�»R¼ o[M[j[M�DGHP\8jPQ+WLHPbRZ�Q%K O ln��m
Ü Ý
� Ü âä�M�9W;�MêIX �Çèjç`í Ç.é�îx�5ð
	�¾ µÂÀ�µgÀ ¼�¾d² ½ ¹8·�ÌG¹£� 
 ² � ²�´ ³ ¼ µ · ¶ ´z·�¹8¹8² ÀL½ · ¶ ± µa¶ Ìñ¼8·ñ� ½ · À�ÀLµRÍ »a²�² � ²�´ ³ ¼ µ · ¶ ·�Á acbed
f�� � ¶ ± acb%d
f@§� À ¹8²�� ³ ² À ¼8²9± Í ¸ 
�»g� À�À 
�¾-·n´��,�G´z¼�·G¹8¸ Ë Æ ²�· ÍûÀ ²�¹�É�²�¼�¾,��¼ ¼8¾-²�Zû¹ À ¼�¼�² À ¼ »a²9�G± À ¼�·ñ� ¶ ² � ¼�¹I�G´v¼ µ · ¶·G¹£±@²�¹�·�Á"¼8¾-² ½ ��´�u���Ì µa¶ Ì�¼8¾,��¼ µgÀ ± µ�� ²�¹�² ¶ ¼ Á+¹�· 
 ¼�¾d² µa¶ûÀ ²�¹�¼ µ · ¶ ·�¹I±@²7¹�� | ¾ µ »a² ¼8¾-² À ²�´z· ¶ ±È¼8² À ¼�¼�¾d²µa¶ûÀ ²�¹�¼ µ · ¶ � ¶ ±Ê² � ¼8¹£�G´z¼ µ · ¶ ·�¹I±@²�¹ À ��¹8²�¼8¾-² À � 
 ² Ë
Ï �9Õ�îIÚ���Õ�ÑzÐÞ Jvê�Õ á ØzÛ�Õ���Û�Ñ çGà ê�Õß Jvê�Õ á ØzÛ�Õ���Û�Ñ çGà ê�Õé Jvê�Õ á ØzÛ�Õ���Û�Ñ çGà ê�Õë Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ���Ñ�Ò�Ó�Ñ�Ô à ê�Ô%��� ò Ò��:�
��Ñ:�ì Jvê�Õ á ØzÛ�Õ���Û�Ñ çGà ê�Õð Jvê�Õ á ØzÛ�Õ���Û�Ñ çGà ê�Õÿ Jvê�Õ á ØzÛ�Õ���Û�Ñ çGà ê�Õ� Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ���Ñ�Ò�Ó�Ñ�Ô à ê�Ô%��� ò Ò��:�
��Õ��Ï�� Jvê�Õ á ØzÛ�Õ���Û�Ñ çGà ê�ÕÏ�Ï Jvê�Õ á ØzÛ�Õ���Û�Ñ çGà ê�Õ
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ÏvÞ Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�ÕÏ ß Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{����� ò .ÏIé Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�ÕÏvë Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�ÕÏ ì Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�ÕÏvð Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{������Ò��Ïvÿ Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�ÕÏ�� Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�ÕÞ%� Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�ÕÞ�Ï Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{�����:��ÒÞ�Þ Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�ÕÞ ß Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�ÕÞ�é Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�ÕÞ�ë Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{������	 òÞ ì Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�ÕÞ�ð Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�ÕÞ�ÿ Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�ÕÞ%� Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{�������%�ß � Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�Õß Ï Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�Õß Þ Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�Õß�ß Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{�����:�
�ß é Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�Õß ë Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�Õß�ì Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�Õß ð Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{����� , .ß ÿ Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�Õß � Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�Õé�� Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�ÕénÏ Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{�����:�zíé�Þ Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{�����:�
�é ß Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{����� ò .é�é Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{�������%�é�ë Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{�����7Ñ��é ì Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{������Ò��é�ð Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{������	 òé�ÿ Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{�����:��Òé�� Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{�����7Õ
�ë%� Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{����� , .ë�Ï Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{�����:�zíë�Þ ��Õ�î£Ú�Ö7Øzê�ä�ÕzÜ9ØzÛ�*�Õ ç Úë ß Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�Õë�é Jzê�Õ á ØzÛ�Õ���Û7æ�	�	 ç Õë�ë Jzê�Õ á ØzÛ�Õ���Û7æ�	�	 ç Õë ì Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ"+�Õ ç æ
)9Õ
��Ñ�ÒPÓ�ÑzÔ à ê�Ô%�-� ò Ò"������Ñ
	ë�ð Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�Õë�ÿ Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{�����7Õ òë%� Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�Õì � Jzê�Õ á ØzÛ�Õ���Û7æ�	�	 ç Õì Ï Jzê�Õ á ØzÛ�Õ���Û7æ�	�	 ç Õì Þ Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ"+�Õ ç æ
)9Õ
��Ñ�ÒPÓ�ÑzÔ à ê�Ô%�-� ò Ò"������Õ ,ì�ß Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�Õì é Öz×�Ø�ÒIÙ�Ñ�ÒIÚ9ØzÛ�Ü:å~�7Ñzä�Ñ
��Ñ�Ò8Ó�ÑvÔ à ê�Ô:��� ò Ò{����� ò �ì ë Jzê�Õ á ØzÛ�Õ���Û9Ñ çGà ê�Õ



� �9� �BACA �CDeü � ý �1��� § �P�d�¨��©������¿þ3��� �t¥ �ª��������«ì�ì Jvê�Õ á ØzÛ�Õ���Û�æ:	�	 ç Õì ð Jvê�Õ á ØzÛ�Õ���Û�æ:	�	 ç Õì ÿ Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ
+�Õ ç æ�)�Õ���Ñ�Ò8Ó9ÑzÔ à ê7Ô���� ò Ò�������Ò��ì � Jvê�Õ á ØzÛ�Õ���Û�Ñ çGà ê�Õð%� Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ���Ñ�Ò�Ó�Ñ�Ô à ê�Ô%��� ò Ò��:�
���7Õð�Ï Jvê�Õ á ØzÛ�Õ���Û�Ñ çGà ê�Õð�Þ Jvê�Õ á ØzÛ�Õ���Û�æ:	�	 ç Õð ß Jvê�Õ á ØzÛ�Õ���Û�æ:	�	 ç Õð�é Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ
+�Õ ç æ�)�Õ���Ñ�Ò8Ó9ÑzÔ à ê7Ô���� ò Ò����������ð�ë Jvê�Õ á ØzÛ�Õ���Û�Ñ çGà ê�Õð ì Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ���Ñ�Ò�Ó�Ñ�Ô à ê�Ô%��� ò Ò��:�
�
	:�ð�ð Jvê�Õ á ØzÛ�Õ���Û�Ñ çGà ê�Õð�ÿ Jvê�Õ á ØzÛ�Õ���Û�æ:	�	 ç Õð%� Jvê�Õ á ØzÛ�Õ���Û�æ:	�	 ç Õÿ%� Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ
+�Õ ç æ�)�Õ���Ñ�Ò8Ó9ÑzÔ à ê7Ô���� ò Ò�������� òÿ�Ï Jvê�Õ á ØzÛ�Õ���Û�Ñ çGà ê�Õÿ�Þ Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ���Ñ�Ò�Ó�Ñ�Ô à ê�Ô%��� ò Ò��:�
� , Õÿ ß Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ
+�Õ ç æ�)�Õ���Ñ�Ò8Ó9ÑzÔ à ê7Ô���� ò Ò�������Ñ
	ÿ�é Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ���Ñ�Ò�Ó�Ñ�Ô à ê�Ô%��� ò Ò��:�
��Õ òÿ�ë Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ
+�Õ ç æ�)�Õ���Ñ�Ò8Ó9ÑzÔ à ê7Ô���� ò Ò�������Õ ,ÿ ì Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ���Ñ�Ò�Ó�Ñ�Ô à ê�Ô%��� ò Ò��:�
� ò �ÿ�ð Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ
+�Õ ç æ�)�Õ���Ñ�Ò8Ó9ÑzÔ à ê7Ô���� ò Ò�������Ò��ÿ�ÿ Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ���Ñ�Ò�Ó�Ñ�Ô à ê�Ô%��� ò Ò��:�
���7Õÿ%� Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ
+�Õ ç æ�)�Õ���Ñ�Ò8Ó9ÑzÔ à ê7Ô���� ò Ò�����������%� Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ���Ñ�Ò�Ó�Ñ�Ô à ê�Ô%��� ò Ò��:�
�
	:���Ï Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ
+�Õ ç æ�)�Õ���Ñ�Ò8Ó9ÑzÔ à ê7Ô���� ò Ò�������� ò��Þ Öv×�Ø�ÒIÙ�Ñ�ÒIÚ�ØzÛ�Ü3å~��Ñzä�Ñ���Ñ�Ò�Ó�Ñ�Ô à ê�Ô%��� ò Ò��:�
� , Õ



É}ÊeÊ1ËÍÌJÎNÏ Ð��
� Ñ � Õ�� � Õ ÑÓÛ �HÖ�Ø��

�yÝ:� � ðBîLéMî�ê;ët�.ìfçGí2îLïfí^ê`éMî��5ð�� �

Y ²7¹8² µÂÀ ¼8¾d²�
���º8�������9� ÀP½ ²9´ µ Z3´7��¼ µ · ¶�� ±@² À ´z¹ µaÍ ²�± µa¶L� ²�´v¼ µ · ¶ ¬ Ë � Ë
ñ Class Users;ò Interfaceó Use Integers;ô Methodsõ insert _ : integer;ö result _ : integer;÷ exit;ø Type user;ù BodyñQú Use DSGammaSystem, BlackTockens;ñ4ñ PlaceñQò Init _ : blacktocken;ñQó InitialñQô Init @;ñQõ TransitionsñQö init;ñ ÷ AxiomsñQø init With DSG.new-user(Self)ñQù :: Init @ -> ;ò4ú insert(i) With DSG.user-action(i,Self):: -> ;ò�ñ result(i) With DSG.result(i,Self) :: ->;ò4ò exit With DSG.user-exit(Self) :: -> ;ò4ó Whereò4ô i : integer;ò4õ End Users;ò4öò ÷ Class DSGammaSystem;ò4ø Interfaceò4ù Use Integers, Users, String, ArrayStrings;ó4ú Methodsó�ñ init _ _ : string arraystring;ó4ò new-user _ : user;ó4ó user-action _ _ : integer, user;ó4ô result _ _ : integer, user;
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ó4õ user-exit _ : user;ó4ö Object DSG: dsgamma-system;ó ÷ Type dsgamma-system;ó4ø Bodyó4ù Use BlackTockens;ô4ú Placesô�ñ init _ : blacktocken;ô4ò MSInt _ : integer;ô4ó users _ : user;ô4ô Transitionô4õ ChemicalReaction;ô4ö Axiomsô ÷ init(D’(S’(G’(a’(m’(m’(a’[])))))),par)ô4ø :: -> init @;ô4ù new-user(usr)õ4ú :: init @ -> init @, users usr;õ�ñ user-action(i,usr)õ4ò :: users usr -> users usr, MSInt i;õ4ó result(i,usr)õ4ô :: users usr, MSInt i -> users usr, MSInt i;õ4õ user-exit(usr)õ4ö :: users usr -> ;õ ÷ ;; All the possible Chemical Reactionsõ4ø ChemicalReactionõ4ù :: MSInt i, MSInt j -> MSInt i+j;ö4ú Whereö�ñ i, j : integer;ö4ò usr : user;ö4ó par : arraystring;ö4ô End DSGammaSystem;ö4õö4ö Adt ArrayStrings As Array(String);ö ÷ Morphism elem -> string;ö4ø Rename array -> arraystring;ö4ù End ArrayStrings;÷ ú÷ ñ Adt BlackTockens;÷ ò Interface÷ ó Generator÷ ô @ : -> blacktocken;÷ õ Sort÷ ö blacktocken;÷4÷ End BlackTockens;

�yÝ
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Y ²�¹�² µgÀ ¼�¾d²�
���º8��������� ÀL½ ²�´ µ Z3´���¼ µ · ¶�¨�* ±n² À ´z¹ µaÍ ²�± µa¶L� ²9´z¼ µ · ¶ ¬ Ë   Ë
ñ Class DSGammaSystem1;ò Interfaceó Use Integers, Users, String, ArrayStrings;ô Methodsõ init _ _ : string arraystring;ö new-user _ : user;÷ user-action _ _ : integer user;



��� £ � ¥ �P� �/� � �M¥ � D�� U �CD �C©zª¬« � �  
ø result _ _ : integer user;ù user-exit _ : user;ñQú Object DSG : dsgamma-system1;ñ4ñ Type dsgamma-system1;ñQò BodyñQó Use BagIntegers, PairUserBags, BlackTockens;ñQô PlacesñQõ init _ : blacktocken;ñQö UsrToExit _ : user;ñ ÷ MSInt _ : pairuserbag;ñQø MSIntToEmpty _ : pairuserbag;ñQù Transitionò4ú CR1, CR2, CR3, CR4, CR5, CR6, CR7, CR8;ò�ñ exit;ò4ò Axiomsò4ó init(D’(S’(G’(a’(m’(m’(a’[])))))),par)ò4ô :: -> init @;ò4õ new-user(usr)ò4ö :: init @ -> init @, MSInt <usr {}>;ò ÷ user-action(i,usr)ò4ø :: MSInt <usr bag> -> MSInt <usr bag ’ i>;ò4ù result(i,usr)ó4ú :: MSInt <usr {}’i> -> MSInt <usr {}’i>;ó�ñ user-exit(usr)ó4ò :: -> UsrToExit usr;ó4ó ;; All possible Chemical Reactionsó4ô CR1 :: MSInt <usr (bag ’ i) ’ j>ó4õ -> MSInt <usr bag ’(i+j)>;ó4ö CR2 :: MSInt <usr1 bag1 ’ i>, MSInt <usr2 bag2 ’ j>ó ÷ -> MSInt <usr1 bag1 ’ (i+j)>, MSInt <usr2 bag2>;ó4ø CR3 :: MSInt <usr1 (bag1 ’ i) ’ j>, MSInt <usr2 bag2>ó4ù -> MSInt <usr1 bag1>, MSInt <usr2 bag2 ’ (i+j)>;ô4ú CR4 :: MSInt <usr1 bag1 ’ i>, MSInt <usr2 bag2 ’ j>,ô�ñ MSInt <usr3 bag3>ô4ò -> MSInt <usr1 bag1>, MSInt <usr2 bag2>,ô4ó MSInt <usr3 bag3 ’ (i+j)>;ô4ô exit :: UsrToExit usr, MSInt <usr bag>ô4õ -> MSIntToEmpty <usr bag>;ô4ö ;; do not add integers in MSIntToEmptyô ÷ CR5 :: MSInt <usr1 bag1>, MSIntToEmpty <usr2 (bag2 ’ i) ’ j>ô4ø -> MSInt <usr1 bag1 ’ (i+j)>, MSIntToEmpty <usr2 bag2>;ô4ù CR6 :: MSInt <usr1 bag1 ’ i>, MSIntToEmpty <usr2 bag2 ’ j>õ4ú -> MSInt <usr1 bag1 ’ (i+j)>, MSIntToEmpty <usr2 bag2>;õ�ñ CR7 :: MSInt <usr1 bag1 ’ i>, MSInt <usr2 bag2>,õ4ò MSIntToEmpty <usr3 bag3 ’ j>õ4ó -> MSInt <usr1 bag1>, MSInt <usr2 (bag2 ’ i) ’ j>,õ4ô MSIntToEmpty <usr3 bag3>;õ4õ CR8 :: MSInt <usr1 bag1>, MSIntToEmpty <usr2 bag2 ’ i>,õ4ö MSIntToEmpty <usr3 bag3 ’ j>õ ÷ -> MSInt <usr1 bag1 ’ (i+j)>, MSIntToEmpty <usr2 bag2>õ4ø MSIntToEmpty <usr3 bag3>;õ4ù Whereö4ú bag, bag1, bag2, bag3 : baginteger;ö�ñ usr, usr1, usr2, usr3 : user;ö4ò i, j : integer;ö4ó par : arraystring;ö4ô End DSGammaSystem1;ö4õ
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ö4ö Adt BagIntegers As Bag(Integers);ö ÷ Morphismö4ø elem -> integer;ö4ù Rename÷ ú bag -> baginteger;÷ ñ End BagIntegers;÷ ò÷ ó Adt PairUserBags As Pair(Users,BagIntegers);÷ ô Morphism÷ õ elem -> user;÷ ö elem2 -> baginteger;÷4÷ Rename÷ ø pair -> pairuserbag;÷ ù End PairUserBags;
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Y ²�¹�² µgÀ ¼�¾d²�
���º8��������� ÀL½ ²�´ µ Z3´���¼ µ · ¶�¨�® ±n² À ´z¹ µaÍ ²�± µa¶L� ²9´z¼ µ · ¶ ¬ Ë´ÅdË
ñ Class DSGammaSystem2;ò Interfaceó Use String, ArrayStrings, GlobalRelays;ô Methodsõ init _ _ : string arraystring;ö get-server _ : globalrelay;÷ Object DSG : dsgamma-system2;ø Type dsgamma-system2;ù BodyñQú Placesñ4ñ GR _ : globalrelay;ñQò AxiomsñQó ;; create globarelay gr at initializationñQô init(D’(S’(G’(a’(m’(m’(a’[])))))),par) With gr.CreateñQõ :: -> GR gr;ñQö get-server(gr)ñ ÷ :: GR gr -> GR gr;ñQø WhereñQù gr : globalrelay;ò4ú par : arraystring;ò�ñ End DSGammaSystem2;ò4òò4ó Class GlobalRelays;ò4ô Interfaceò4õ Use Integers;ò4ö Methodsò ÷ put _ : integer;ò4ø get _ : integer;ò4ù Type globalrelay;ó4ú Bodyó�ñ Use FifoIntegers;ó4ò Placesó4ó buffer _ : fifointeger;ó4ô Initialó4õ buffer []; ;; empty-fifoó4ö Axioms
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ó ÷ put(i) :: buffer b -> buffer b ’ i;ó4ø get(next of (b’i)) :: buffer b ’ i -> buffer (remove from(b’i));ó4ù Whereô4ú i : integer;ô�ñ End GlobalRelays;ô4òô4ó Class Applets;ô4ô Interfaceô4õ Use DSGammaSystem2, Integers, GlobalRelays;ô4ö Methodsô ÷ insert _ : integer;ô4ø result _ : integer;ô4ù exit;õ4ú Type applet;õ�ñ Bodyõ4ò Use Booleans, Random, Clock, BlackTockens;õ4ó Placesõ4ô Init _ : blacktocken;õ4õ store-gr _ : globalrelay;õ4ö MSInt, first _ : integer;õ ÷ endp _ : boolean;õ4ø beginning _ : boolean;õ4ù timeout _ : integer;ö4ú Transitionsö�ñ getfirst, getsecond, tik, put, init;ö4ò Initialö4ó endp false;ö4ô beginning true;ö4õ Init @;ö4ö Axiomsö ÷ ;; retrieve grö4ø init With DSG.get-server(gr)ö4ù :: Init @ -> store-gr gr;÷ ú÷ ñ ;; add new integer to MSInt÷ ò insert(i)÷ ó :: endp false -> endp false, MSInt i;÷ ô ;; change flag÷ õ exit÷ ö :: endp false -> endp true;÷4÷ ;; get result taken from place first÷ ø result(i)÷ ù :: endp false, first iø4ú -> endp false, first i;ø�ñ ;; receives a first integer from systemø4ò ;; provided the user has not exitø4ó getfirst Withø4ô (gr.get(i) // R.random(millis) // C.clock(hour))ø4õ :: endp false, beginning true, store-gr grø4ö -> endp false, store-gr gr,ø ÷ first i, timeout (hour + millis);ø4ø ;; user has performed an exitø4ù getfirstù4ú :: endp true, beginning trueù�ñ -> ;ù4òù4ó ;; receive a second integer, adds it to first andù4ô ;; inserts into MSInt
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ù4õ getsecond With gr.get(j)ù4ö :: first i, timeout d, store-gr grù ÷ -> beginning true, MSInt i+j, store-gr gr;ù4ø ;; to prevent deadlock when no sufficient integers in theù4ù ;; system, add only first integer to MSInt.ñQú4ú tik With C.clock(hour)ñQú�ñ :: (hour > d) = trueñQú4ò => timeout d, first iñQú4ó -> beginning true, MSInt i;ñQú4ô ;; removes integer from MSInt until no more integerñQú4õ put With gr.put(i)ñQú4ö :: store-gr gr, MSInt iñQú ÷ -> store-gr gr;ñQú4ø WhereñQú4ù gr : globalrelay;ñ4ñQú i, j : integer;ñ4ñ4ñ hour, millis, d : integer;ñ4ñQò End Applets;ñ4ñQóñ4ñQô Adt FifoIntegers;ñ4ñQõ Interfaceñ4ñQö Use Integers, Naturals;ñ4ñ ÷ Sort fifointeger, ne-fifointeger;ñ4ñQø Subsort ne-fifointeger -> fifointeger;ñ4ñQù GeneratorsñQò4ú [] : -> fifointeger;ñQò�ñ _ ’ _ : integer, fifointeger -> ne-fifointeger;ñQò4ò OperationsñQò4ó insert _ to _ : integer, fifointegerñQò4ô -> ne-fifointeger;ñQò4õ next of _ : ne-fifointeger -> integer;ñQò4ö remove from _ : ne-fifointeger -> fifointeger;ñQò ÷ BodyñQò4ø AxiomsñQò4ù insert i to fifo = i ’ fifo;ñQó4úñQó�ñ next of (i ’ []) = i;ñQó4ò next of (i ’ j ’ fifoVar1)ñQó4ó = next of (j ’ fifoVar1);ñQó4ôñQó4õ remove from (i ’ []) = [];ñQó4ö remove from (i ’ j ’ fifoVar1)ñQó ÷ = i ’ (remove from (j ’ fifoVar1));ñQó4ø WhereñQó4ù fifo : fifo;ñQô4ú i, j : elem;ñQô�ñ End FifoIntegers;ñQô4òñQô4ó Class Random;ñQô4ô InterfaceñQô4õ Use Integers;ñQô4ö MethodsñQô ÷ random _ : integer;ñQô4ø ObjectñQô4ù R : random;ñQõ4ú Type random;ñQõ�ñ End Random;ñQõ4ò
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ñQõ4ó Class Clock;ñQõ4ô InterfaceñQõ4õ Use Integers;ñQõ4ö MethodsñQõ ÷ clock _ : integer;ñQõ4ø ObjectñQõ4ù C : clock;ñQö4ú Type clock;ñQö�ñ End Clock;
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ñ ;; RandomRelayServer classò ;; -----------------------------ó Class RandomRelayServer;ô Inherit JavaThreads;õ Renameö Thread -> RandomRelayServer;÷ javathread -> randomrelayserver;ø Interfaceù Use JavaThreads, Integers,ñQú JavaArrayStrings, RegisterParameters;ñ4ñ Subtype randomrelayserver -> javathread;ñQò MethodsñQó run;ñQô main _ : java-arraystring;ñQõ register _ : registerparameter;ñQö getregister _ : registerparameter;ñ ÷ CreationñQø new-RandomRelayServer _ : integer;ñQù Bodyò4ú Use JavaServerSockets, GlobalRelay, JavaSockets,ò�ñ InputRelay, OutputRelay, Defaults,ò4ò ThreadIdentity,ò4ó PairJavaSocketThreadIdentity,ò4ô PairOutputRelayThreadIdentity,ò4õ PairInputRelayThreadIdentity;ò4ö Methodsò ÷ start-run _ : threadidentity;ò4ø start-main _ _ : java-arraystring threadidentity;ò4ù End-main _ : threadidentity;ó4ú start-new-RandomRelayServer _ _ : integer threadidentity;ó�ñ End-new-RandomRelayServer _ : threadidentity;ó4ò Placesó4ó ;; Global Variablesó4ô port _ : integer;ó4õ listen-socket _ : javaserversocket;ó4ö globalrelay _ : globalrelay;
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ó ÷ ;; Local Variablesó4ø client-socket _ : pair-javasocketthreadidentity;ó4ù outputrelay _ : pair-outputrelaythreadidentity;ô4ú inputrelay _ : pair-inputrelaythreadidentity;ô�ñ id _ : registerparameter;ô4ò p1 _ , p2 _ , p3 _ ,ô4ó p11 _ , p12 _ , p13 _ , p14 _ , p15 _ , p16 _ , p17 _,ô4ô p21 _ , p22 _ , p23 _ , p24 _ , p25 _ : threadidentity;ô4õ Axiomsô4ö ;; Method register: put call into id placeô ÷ register(regpar)ô4ø :: -> id regpar;ô4ù ;; Remove call from id (for dynamic creations only)õ4ú getregister(regpar)õ�ñ :: id (regpar) -> ;õ4ò ;; Method main(): look for a call to main andõ4ó ;; actually start the main methodõ4ô main(args) With Self.start-main(args,<cnt t>) ..õ4õ Self.End-main(<cnt t>)õ4ö :: id (args,main,<cnt t>) -> ;õ ÷ ;; handles input parameters and local variablesõ4ø start-main([],<cnt t>)õ4ù ::ö4ú -> x (<[] <cnt t>), local (<PORT <cnt t>>),ö�ñ p1 <cnt t>;ö4ò ;; creation of an instanceö4ó next With Counter.get(cnt’) ..ö4ô RandomRelayServer.register(ö4õ <PORT new-RandomRelayServer <cnt’ t>>)ö4ö :: p1 <cnt t> , local (<PORT <cnt t>>)ö ÷ -> p2 <cnt t> , local (<PORT <cnt t>>);ö4ø next With o.new-RandomRelayserver(PORT)ö4ù :: p2 <cnt t>, local (<PORT <cnt t>>)÷ ú -> p3 <cnt t>, local (<PORT <cnt t>>);÷ ñ End-main(<cnt t>)÷ ò :: p3 <cnt t>, local (<PORT <cnt t>>),÷ ó x (<[] <cnt t>>)÷ ô -> ;÷ õ ;; Method new-RandomRelayServer÷ ö new-RandomRelayServer(port) ;;with÷4÷ RandomRelayServer.getregister(÷ ø <port new-RandomRelayServer <cnt t>>) ..÷ ù Self.start-new-RandomRelayServer(port, <cnt t>) ..ø4ú Self.End-new-RandomRelayServer(<cnt t>)ø�ñ :: -> ;ø4ò ;; replaces a non precised port with default portø4ó start-new-RandomRelayServer(port, <cnt t>)ø4ô :: (port = zero) = trueø4õ =>ø4ö -> p11 <cnt t>, port PORT;ø ÷ ;; stores the given portø4ø start-new-RandomRelayServer(port, <cnt t>)ø4ù :: (port = zero) = falseù4ú =>ù�ñ -> p11 <cnt t>, port port;ù4ò ;; Creation of a JavaServerSocket instanceù4ó next With Counter.get(cnt1) ;; ..ù4ô JavaServerSocket.register(
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ù4õ <port new-JavaServerSocket <cnt1 t>>)ù4ö :: p11 <cnt t>, port portù ÷ -> p12 <cnt t>, port port;ù4ø next With ls.new-JavaServerSocket(port)ù4ù :: p12 <cnt t>ñQú4ú -> p13 <cnt t>, listen-socket ls;ñQú�ñ ;; Creation of a GlobalRelay instanceñQú4ò next With Counter.get(cnt1) ..ñQú4ó GlobalRelay.register(ñQú4ô <[] new-GlobalRelay <cnt1 t>>)ñQú4õ :: p13 <cnt t>ñQú4ö -> p14 <cnt t>;ñQú ÷ next With gr.new-GlobalRelayñQú4ø :: p14 <cnt t>ñQú4ù -> p15 <cnt t>, globalrelay gr;ñ4ñQú ;; Activates its own method start (=> run)ñ4ñ4ñ next With Counter.get(cnt1) ..ñ4ñQò Self.register(<[] start <cnt1 t>>)ñ4ñQó :: p15 <cnt t>ñ4ñQô -> p16 <cnt t>;ñ4ñQõ next With Self.startñ4ñQö :: p16 <cnt t>ñ4ñ ÷ -> p17 <cnt t>;ñ4ñQø End-new-RandomRelayServer(<cnt t>)ñ4ñQù :: p17 <cnt t> -> ;ñQò4ú ;; Method run()ñQò�ñ run With Self.start-run(<cnt t>)ñQò4ò :: id <[] run <cnt t>> -> ;ñQò4ó start-run(<cnt t>)ñQò4ô ::ñQò4õ -> p21 <cnt t>;ñQò4ö ;; accepts a client connection and storesñQò ÷ ;; socketñQò4ø next With Counter.get(cnt1) ..ñQò4ù ls.register(<[] accept <cnt1 t>>)ñQó4ú :: p21 <cnt t>, listen-socket ls,ñQó�ñ -> p22 <cnt t>, listen-socket lsñQó4ò next With ls.accept(cs)ñQó4ó :: p22 <cnt t>, listen-socket lsñQó4ô -> p23 <cnt t>, listen-socket ls,ñQó4õ client-socket <cs <cnt t>>;ñQó4ö ;; Creation of an OutputRelay instanceñQó ÷ next With Counter.get(cnt1) ..ñQó4ø OutputRelay.register(ñQó4ù <[cs,gr,STOP-TRANSMIT] new-OutputRelay <cnt1 t>>)ñQô4ú :: p23 <cnt t>, client-socket <cs <cnt t>>,ñQô�ñ globalrelay grñQô4ò -> p24 <cnt t>, client-socket <cs <cnt t>>,ñQô4ó globalrelay <gr <cnt t>>;ñQô4ô next With or.new-OutputRelay(cs,gr,STOP-TRANSMIT)ñQô4õ :: p24 <cnt t>, client-socket <cs <cnt t>>,ñQô4ö globalrelay grñQô ÷ -> p25 <cnt t>, client-socket <cs <cnt t>>,ñQô4ø globalrelay gr,ñQô4ù outputrelay <or <cnt t>>;ñQõ4ú ;; Creation of an InputRelay instanceñQõ�ñ next With Counter.get(cnt1) ..ñQõ4ò InputRelay.register(
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ñQõ4ó <[cs,gr,or,STOP-TRANSMIT,STOP-CONNECTION]ñQõ4ô new-InputRelay <cnt1 t>>)ñQõ4õ :: p25 <cnt t>, client-socket <cs <cnt t>>,ñQõ4ö globalrelay gr, outputrelay <or <cnt t>>ñQõ ÷ -> p26 <cnt t>, client-socket <cs <cnt t>>,ñQõ4ø globalrelay gr, outputrelay <or <cnt t>>;ñQõ4ù next With ir.new-InputRelay(ñQö4ú cs,gr,or,STOP-TRANSMIT,STOP-CONNECTION)ñQö�ñ :: p26 <cnt t>, client-socket <cs <cnt t>>,ñQö4ò globalrelay gr, outputrelay <or <cnt t>>ñQö4ó -> p21 <cnt t>, client-socket <cs <cnt t>>,ñQö4ô globalrelay gr, outputrelay <or <cnt t>>,ñQö4õ inputrelay <ir <cnt t>>;ñQö4öñQö ÷ ;; this thread loops infinitely !ñQö4ø nextñQö4ù :: p21 <cnt t> -> ;ñ ÷ ú Whereñ ÷ ñ port : integer;ñ ÷ ò ls : javaserversocket;ñ ÷ ó cs : javasocket;ñ ÷ ô gr : globalrelay;ñ ÷ õ ir : inputrelay;ñ ÷ ö or : outputrelay;ñ ÷4÷ t : javathread;ñ ÷ ø args : java-arraystring;ñ ÷ ù cnt, cnt1, cnt’: integer;ñQø4ú End RandomRelayServer;ñQø�ññQø4ò ;; Defaults Used for ConnectionñQø4ó ;; ----------------------------ñQø4ô Adt Defaults;ñQø4õ InterfaceñQø4ö Sort default;ñQø ÷ GeneratorsñQø4ø PORT, REMOTE-HOST, STOP-TRANSMIT, STOP-CONNECTIONñQø4ù -> default;ñQù4ú BodyñQù�ñ End Defaults;ñQù4òñQù4ó ;; InputRelay classñQù4ô ;; ------------------------------ñQù4õ Class InputRelay;ñQù4ö Inherit JavaThreads;ñQù ÷ RenameñQù4ø Thread -> InputRelay;ñQù4ù javathread -> inputrelay;ò4ú4ú Interfaceò4ú�ñ Use JavaThreads, JavaSockets, GlobalRelay,ò4ú4ò OutputRelay, Integers;ò4ú4ó Subtype inputrelay -> javathread;ò4ú4ô Methodsò4ú4õ run;ò4ú4ö Creationò4ú ÷ new-InputRelay _ _ _ _ _ : javasocket globalrelay outputrelayò4ú4ø integer integer;ò4ú4ù Bodyò�ñQú Use JavaDataInputStreams, Booleans, ThreadIdentity,
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ò�ñ4ñ PairIntegerThreadIdentity;ò�ñQò Methodsò�ñQó start-run _ : threadidentity;ò�ñQô start-new-InputRelay _ _ _ _ _ _ : javasocket globalrelayò�ñQõ outputrelay integer integer threadidentity;ò�ñQö End-new-InputRelay _ : threadidentity;ò�ñ ÷ Placesò�ñQø ;; Global Variablesò�ñQù clientsocket _ : javasocket;ò4ò4ú globalrelay _ : globalrelay;ò4ò�ñ outputrelay _ : outputrelay;ò4ò4ò stop-transmit _ : integer;ò4ò4ó stop-connection _ : integer;ò4ò4ô datainputstream _ : javadatainputstream;ò4ò4õ inputstream _ : javainputstream;ò4ò4ö ;; Local Variablesò4ò ÷ elem _ : pair-integerthreadidentity;ò4ò4ø p11 _ , p12 _ , p13 _ , p14 _ , p15 _ , p16 _ , p17 _ ,ò4ò4ù p21 _ , p22 _ , p23 _ , p24 _ , p25 _ , p26 _ , p27 _ ,ò4ó4ú p28 _ , p29 _, p210 _ : threadidentity;ò4ó�ñ Axiomsò4ó4ò ;; Method new-InputRelayò4ó4ó new-InputRelay(cs,gr,or,stop-transmit,stop-connection) Withò4ó4ô InputRelay.getregister(ò4ó4õ <[cs,gr,or,stop-transmit,stop-connection]ò4ó4ö new-InputRelay <cnt t>>) ..ò4ó ÷ Self.start-new-InputRelay(ò4ó4ø cs,gr,or,stop-transmit,stop-connection,<cnt t>) ..ò4ó4ù Self.End-new-InputRelay(<cnt t>)ò4ô4ú :: -> ;ò4ô�ñ start-new-InputRelay(cs, gr, or,ò4ô4ò stop-transmit, stop-connection <cnt t>)ò4ô4ó ::ò4ô4ô -> clientsocket cs, globalrelay gr,ò4ô4õ outputrelay or, stop-transmit stop-transmit,ò4ô4ö stop-connection stop-connection,ò4ô ÷ p11 <cnt t>;ò4ô4ø ;; get inputstream from socketò4ô4ù next With Counter.get(cnt1) ..ò4õ4ú cs.register(<[] getInputStream <cnt1 t>>)ò4õ�ñ :: p11 <cnt t>, clientsocket csò4õ4ò -> p12 <cnt t>, clientsocket csò4õ4ó next With cs.getInputStream(In)ò4õ4ô :: p12 <cnt t>, clientsocket csò4õ4õ -> p13 <cnt t>, clientsocket cs,ò4õ4ö inputstream In;ò4õ ÷ ;; create an instance of JavaDataInputStream using inputstreamò4õ4ø next With Counter.get(cnt1) ..ò4õ4ù JavaDataInputStream.register(<In Create <cnt1 t>>)ò4ö4ú :: p13 <cnt t>, inputstream Inò4ö�ñ -> p14 <cnt t>, inputstream In;ò4ö4ò next With datain.Create(In)ò4ö4ó :: p14 <cnt t>, inputstream Inò4ö4ô -> p15 <cnt t>, inputstream In,ò4ö4õ datainputstream datain;ò4ö4ö ;; starts itselfò4ö ÷ next With Counter.get(cnt1) ..ò4ö4ø Self.register(<[] start <cnt1 t>>)
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ò4ö4ù :: p15 <cnt t>ò ÷ ú -> p16 <cnt t>;ò ÷ ñ next With Self.startò ÷ ò :: p16 <cnt t>ò ÷ ó -> p17 <cnt t>;ò ÷ ô End-new-InputRelay(<cnt t>)ò ÷ õ :: p17 <cnt t> -> ;ò ÷ ö ;; Method run()ò ÷4÷ run With Self.start-run(<cnt t>)ò ÷ ø :: id <[] run <cnt t>> -> ;ò ÷ ù start-run(<cnt t>)ò4ø4ú ::ò4ø�ñ -> p21 <cnt t>;ò4ø4ò ;; waits for an integer from datain.ò4ø4ó next With Counter.get(cnt1) ..ò4ø4ô datain.register(<[] readInt <cnt1 t>>)ò4ø4õ :: p21 <cnt t>, datainputstream datain,ò4ø4ö -> p22 <cnt t>, datainputstream datain;ò4ø ÷ next With datain.readInt(elem)ò4ø4ø :: p22 <cnt t>, datainputstream datainò4ø4ù -> p23 <cnt t>, datainputstream datain,ò4ù4ú elem <elem <cnt t>>;ò4ù�ñ ;; if the received integer is the stop-connectionò4ù4ò ;; signal then stopsò4ù4ó next With Counter.get(cnt1) ..ò4ù4ô Self.register(<[] stop <cnt1 t>>)ò4ù4õ :: (elem = stop-connection) = trueò4ù4ö => p23 <cnt t>, elem <elem <cnt t>>,ò4ù ÷ stop-connection stop-connectionò4ù4ø -> p24 <cnt t>, elem <elem <cnt t>>,ò4ù4ù stop-connection stop-connection;ó4ú4ú next With Self.stopó4ú�ñ :: p24 <cnt t>ó4ú4ò -> p25 <cnt t>;ó4ú4ó ;; if the received integer is the stop-transmit signaló4ú4ô ;; then forwards the signal to outputrelayó4ú4õ next With Counter.get(cnt1) ..ó4ú4ö or.register(<true setnotify-End-sending <cnt1 t>>)ó4ú ÷ :: (elem = stop-transmit) = trueó4ú4ø => p23 <cnt t>, elem <elem <cnt t>>,ó4ú4ù stop-transmit stop-transmit, outputrelay oró�ñQú -> p26 <cnt t>, elem <elem <cnt t>>,ó�ñ4ñ stop-transmit stop-transmit, outputrelay or;ó�ñQò next With or.End-setnotify-End-sending(true)ó�ñQó :: p26 <cnt t>, outputrelay oró�ñQô -> p21 <cnt t>, outputrelay or;ó�ñQõ ;; the received integer is not a stop signal,ó�ñQö ;; then forward it to globalrelayó�ñ ÷ next With Counter.get(cnt1) ..ó�ñQø gr.register(<elem put <cnt1 t>>)ó�ñQù :: ((elem = stop-transmit) = false ) andó4ò4ú ((elem = stop-connection) = false ) andó4ò�ñ => p23 <cnt t>, elem <elem <cnt t>>,ó4ò4ò stop-transmit stop-transmit,ó4ò4ó stop-connection stop-connection,ó4ò4ô globalrelay gró4ò4õ -> p27 <cnt t>, elem <elem <cnt t>>,ó4ò4ö stop-transmit stop-transmit,
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ó4ò ÷ stop-connection stop-connection,ó4ò4ø globalrelay gr;ó4ò4ù next With gr.put(elem)ó4ó4ú :: p27 <cnt t>, globalrelay gró4ó�ñ -> p21 <cnt t>, globalrelay gr;ó4ó4ò ;; close socketó4ó4ó next With Counter.get(cnt1) ..ó4ó4ô cs.register(<[] close <cnt1 t>>)ó4ó4õ :: p25 <cnt t>, clientsocket csó4ó4ö -> p28 <cnt t>, clientsocket cs;ó4ó ÷ next With cs.closeó4ó4ø :: p28 <cnt t>, clientsocket csó4ó4ù -> p29 <cnt t>, clientsocket csó4ô4ú next With Counter.get(cnt1) ..ó4ô�ñ Self.register(<[] stop <cnt1 t>>)ó4ô4ò :: p29 <cnt t>ó4ô4ó -> p210 <cnt t>;ó4ô4ô next With Self.stopó4ô4õ :: p210 <cnt t>ó4ô4ö -> ;ó4ô ÷ Whereó4ô4ø cs : javasocket;ó4ô4ù gr : globalrelay;ó4õ4ú or : outputrelay;ó4õ�ñ datain : javadatainputstream;ó4õ4ò In : javainputstream;ó4õ4ó elem : integer;ó4õ4ô t : javathread;ó4õ4õ cnt1, cnt : integer;ó4õ4ö stop-transmit, stop-connection : integer;ó4õ ÷ End InputRelay;ó4õ4øó4õ4ù ;; GlobalRelay classó4ö4ú ;; ----------------------------ó4ö�ñ Class GlobalRelay;ó4ö4ò Inherit JavaThreads;ó4ö4ó Renameó4ö4ô Thread -> GlobalRelay;ó4ö4õ javathread -> globalrelay;ó4ö4ö Interfaceó4ö ÷ Use JavaThreads, Integers;ó4ö4ø Methodsó4ö4ù put _ : integer;ó ÷ ú get _ : integer;ó ÷ ñ Creationó ÷ ò new-GlobalRelay;ó ÷ ó Bodyó ÷ ô Use ThreadIdentity, JavaVectors, PairIntegerThreadIdentity;ó ÷ õ Methodsó ÷ ö start-put _ _ : integer threadidentity;ó ÷4÷ End-put _ : threadidentity;ó ÷ ø start-get _ : threadidentity;ó ÷ ù End-get _ _ : integer threadidentity;ó4ø4ú start-new-GlobalRelay _ : threadidentity;ó4ø�ñ End-new-GlobalRelay _ : threadidentity;ó4ø4ò Placesó4ø4ó ;; Global Variablesó4ø4ô buffer _ : javavector;ó4ø4õ ;; Local Variables
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ó4ø4ö input-elem _ : pair-integerthreadidentity;ó4ø ÷ elem-to-relay _ : pair-integerthreadidentity;ó4ø4ø p11 _ , p12 _ , p13 _ ,ó4ø4ù p21 _ , p22 _ , p23 _ , p24 _ , p25 _ó4ù4ú p31 _ , p32 _ , p33 _ , p34 _ , p35 _ : threadidentity;ó4ù�ñ Axiomsó4ù4ò ;; Method new-GlobalRelayó4ù4ó new-GlobalRelay Withó4ù4ô GlobalRelay.getregister(<cnt t>) ..ó4ù4õ Self.start-new-GlobalRelay(<cnt t>) ..ó4ù4ö Self.End-new-GlobalRelay(<cnt t>)ó4ù ÷ :: -> ;ó4ù4ø start-new-GlobalRelay(<cnt t>) ::ó4ù4ù -> p11 <cnt t>;ô4ú4ú ;; create an instance of JavaVectorô4ú�ñ next With Counter.get(cnt1) ..ô4ú4ò JavaVector.register(<[] Create <cnt1 t>>)ô4ú4ó :: p11 <cnt t>ô4ú4ô -> p12 <cnt t>;ô4ú4õ next With b.Createô4ú4ö :: p12 <cnt t>ô4ú ÷ -> p13 <cnt t>, buffer b;ô4ú4ø End-new-GlobalRelay(<cnt t>)ô4ú4ù :: p13 <cnt t> -> ;ô�ñQúô�ñ4ñ ;; Method put(i)ô�ñQò put(input-elem) Withô�ñQó Self.start-put(input-elem,<cnt t>) ..ô�ñQô Self.End-put(<cnt t>)ô�ñQõ :: id <input-elem put <cnt t>> -> ;ô�ñQö ;; put is synchronized !!!ô�ñ ÷ start-put(input-elem <cnt t>)ô�ñQø :: -> p21 <cnt t>, input-elem <input-elem <cnt t>>;ô�ñQù ;; acquires the lockô4ò4ú next With Self.lock(t)ô4ò�ñ :: p21 <cnt t>ô4ò4ò -> p22 <cnt t>;ô4ò4ó ;; add input-elem at the end of bô4ò4ô next With Counter.get(cnt1) ..ô4ò4õ b.register(<input-elem addElement <cnt1 t>>)ô4ò4ö :: p22 <cnt t>, buffer b,ô4ò ÷ input-elem <input-elem <cnt t>>ô4ò4ø -> p23 <cnt t>, buffer b,ô4ò4ù input-elem <input-elem <cnt t>>;ô4ó4ú next With b.addElement(input-elem)ô4ó�ñ :: p23 <cnt t>, buffer b,ô4ó4ò input-elem <input-elem <cnt t>>ô4ó4ó -> p24 <cnt t>, buffer b;ô4ó4ô ;; releases the lockô4ó4õ next With Self.unlock(t)ô4ó4ö :: p24 <cnt t>ô4ó ÷ -> p25 <cnt t>;ô4ó4ø End-put(<cnt t>)ô4ó4ù :: p25 <cnt t> -> ;ô4ô4ú ;; Method get(i)ô4ô�ñ get(elem-to-relay) Withô4ô4ò Self.start-get(<cnt t>) ..ô4ô4ó Self.End-get(elem-to-relay,<cnt t>)
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ô4ô4ô :: id <[] get <cnt t>> -> ;ô4ô4õ ;; get is synchronized !!!ô4ô4ö start-get(<cnt t>)ô4ô ÷ ::ô4ô4ø -> p31 <cnt t>;ô4ô4ù ;; acquires the lockô4õ4ú next With Self.lock(t)ô4õ�ñ :: p31 <cnt t>ô4õ4ò -> p32 <cnt t>;ô4õ4ó ;; get first integer from bô4õ4ô next With Counter.get(cnt1) ..ô4õ4õ b.register(<0 elementAt <cnt1 t>>)ô4õ4ö :: p32 <cnt t>, buffer bô4õ ÷ -> p33 <cnt t>, buffer b;ô4õ4ø next With b.elementAt(0,elem-to-relay,<cnt1 t>))ô4õ4ù :: p33 <cnt t>, buffer bô4ö4ú -> p34 <cnt t>, elem-to-relay <elem-to-relay <cnt t>> ;ô4ö�ñ ;; releases the lockô4ö4ò next With Self.unlock(t)ô4ö4ó :: p34 <cnt t>ô4ö4ô -> p35 <cnt t>;ô4ö4õ End-get(elem-to-relay, <cnt t>)ô4ö4ö :: p35 <cnt t>,ô4ö ÷ elem-to-relay <elem-to-relay <cnt t>>ô4ö4ø -> ;ô4ö4ù Whereô ÷ ú b : javavector;ô ÷ ñ input-elem : integer;ô ÷ ò elem-to-relay : integer;ô ÷ ó t : javathread;ô ÷ ô cnt, cnt1 : integer;ô ÷ õ End GlobalRelay;ô ÷ öô ÷4÷ ;; OutputRelay classô ÷ ø ;; -----------------------ô ÷ ù Class OutputRelay;ô4ø4ú Inherit JavaThreads;ô4ø�ñ Renameô4ø4ò Thread -> OutputRelay;ô4ø4ó javathread -> outputrelay;ô4ø4ô Interfaceô4ø4õ Use JavaThreads, JavaSockets, GlobalRelay,ô4ø4ö Booleans, Integers;ô4ø ÷ Methodsô4ø4ø run;ô4ø4ù setnotify-End-sending _ : boolean;ô4ù4ú Creationô4ù�ñ new-OutputRelay _ _ _ : javasocket globalrelayô4ù4ò integer;ô4ù4ó Bodyô4ù4ô Use JavaDataOutputStream, ThreadIdentity,ô4ù4õ PairIntegerThreadIdentity;ô4ù4ö Methodsô4ù ÷ start-run _ : threadidentity;ô4ù4ø start-setnotify-End-sending _ _ : boolean threadidentityô4ù4ù End-setnotify-End-sending _ : threadidentity;õ4ú4ú start-new-OutputRelay _ _ _ _ : javasocket globalrelay integerõ4ú�ñ threadidentity;
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õ4ú4ò End-new-OutputRelay _ : threadidentity;õ4ú4ó Placesõ4ú4ô ;; Global Variablesõ4ú4õ client _ : javasocket;õ4ú4ö globalrelay _ : globalrelay;õ4ú ÷ stop-transmit _ : integer;õ4ú4ø End-sending _ : boolean;õ4ú4ù dataoutputstream _ : javadataoutputstream;õ�ñQú outputstream _ : javaoutputstream;õ�ñ4ñ ;; Local Variablesõ�ñQò elem _ : pair-integerthreadidentity;õ�ñQó p11 _ , p12 _ , p13 _ , p14 _ , p15 _ , p16 _ , p17 _,õ�ñQô p21 _ , p22 _ , p23 _ , p24 _ , p25 _ ,õ�ñQõ p31 _ : threadidentity;õ�ñQö Initialõ�ñ ÷ End-sending false;õ�ñQø Axiomsõ�ñQù ;; Method new-OutputRelayõ4ò4ú new-OutputRelay(cs,gr,stop-transmit) Withõ4ò�ñ OutputRelay.getregister(õ4ò4ò <[cs,gr,stop-transmit] new-OutputRelay <cnt t>>) ..õ4ò4ó Self.start-new-OutputRelay(õ4ò4ô cs,gr,stop-transmit,<cnt t>) ..õ4ò4õ Self.End-new-OutputRelay(<cnt t>)õ4ò4ö :: -> ;õ4ò ÷ start-new-OutputRelay(cs,gr,stop-transmit,<cnt t>)õ4ò4ø ::õ4ò4ù -> p11 <cnt t>, client cs, globalrelay gr,õ4ó4ú stop-transmit stop-transmit;õ4ó�ñ ;; get outputstream from socketõ4ó4ò next With Counter.get(cnt1) ..õ4ó4ó cs.register(<[] getOutputStream <cnt1 t>>)õ4ó4ô :: p11 <cnt t>, client csõ4ó4õ -> p12 <cnt t>, client csõ4ó4ö next With cs.getOutputStream(out)õ4ó ÷ :: p12 <cnt t>, client csõ4ó4ø -> p13 <cnt t>, client cs,õ4ó4ù outputstream out;õ4ô4ú ;; create an instance of DataOutputStreamõ4ô�ñ next With Counter.get(cnt1) ..õ4ô4ò JavaDataOutputStream.register(<out Create<cnt1 t>>)õ4ô4ó :: p13 <cnt t>, outputstream outõ4ô4ô -> p14 <cnt t>, outputstream outõ4ô4õ next With dataout.Create(out)õ4ô4ö :: p14 <cnt t>, outputstream outõ4ô ÷ -> p15 <cnt t>, outputstream out,õ4ô4ø dataoutputstream dataout;õ4ô4ù ;; starts itselfõ4õ4ú next With Counter.get(cnt1) ..õ4õ�ñ Self.register(<[] start <cnt1 t>>)õ4õ4ò :: p15 <cnt t>õ4õ4ó -> p16 <cnt t>;õ4õ4ô next With Self.startõ4õ4õ :: p16 <cnt t>õ4õ4ö -> p17 <cnt t>;õ4õ ÷ End-new-InputRelay(<cnt t>)õ4õ4ø :: p17 <cnt t> -> ;õ4õ4ù ;; Method run()
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õ4ö4ú run With Self.start-run(<cnt t>)õ4ö�ñ :: id <[] run <cnt t>> -> ;õ4ö4ò start-run(<cnt t>)õ4ö4ó ::õ4ö4ô -> p21 <cnt t>;õ4ö4õ ;; if stop-transmit then write it on dataout and stopõ4ö4ö next With Counter.get(cnt1) ..õ4ö ÷ dataout.register(<stop-transmit writeInt <cnt1 t>>)õ4ö4ø :: p21 <cnt t>, End-sending true, dataoutputstream dataout,õ4ö4ù stop-transmit stop-transmitõ ÷ ú -> p22 <cnt t>, End-sending true, dataoutputstream dataoutõ ÷ ñ stop-transmit stop-transmit;õ ÷ ò next With dataout.writeInt(stop-transmit)õ ÷ ó :: p22 <cnt t>, dataoutputstream dataout,õ ÷ ô stop-transmit stop-transmitõ ÷ õ -> p23 <cnt t>, dataoutputstream dataout,õ ÷ ö stop-transmit stop-transmit;õ ÷4÷ next With Counter.get(cnt1) ..õ ÷ ø Self.register(<[] stop <cnt1 t>>)õ ÷ ù :: p23 <cnt t>õ4ø4ú -> p24 <cnt t>;õ4ø�ñ next With Self.stopõ4ø4ò :: p24 <cnt t>õ4ø4ó -> ;õ4ø4ôõ4ø4õ ;; if not stop-transmit, then take integer fromõ4ø4ö ;; globalrelay and loop (go to p21)õ4ø ÷ next With Counter.get(cnt1) ..õ4ø4ø gr.register(<[] get <cnt1 t>>)õ4ø4ù :: p21 <cnt t>, End-sending false,õ4ù4ú globalrelay grõ4ù�ñ -> p25 <cnt t>, End-sending false,õ4ù4ò globalrelay gr;õ4ù4ó next With gr.get(elem)õ4ù4ô :: p25 <cnt t>, globalrelay grõ4ù4õ -> p21 <cnt t>, globalrelay gr,õ4ù4ö elem <elem <cnt t>>;õ4ù ÷ ;; Method setnotify-end-sending()õ4ù4ø setnotify-End-sending(value) Withõ4ù4ù Self.start-setnotify-End-sending(value, <cnt t>) ..ö4ú4ú Self.End-setnotify-End-sending(<cnt t>)ö4ú�ñ :: id <value setnotify-End-sending <cnt t>> -> ;ö4ú4ò start-setnotify-End-sending(value, <cnt t>)ö4ú4ó :: End-sending old-valueö4ú4ô -> p31 <cnt t>, End-sending value;ö4ú4õ End-setnotify-End-sending(<cnt t>)ö4ú4ö :: p31 <cnt t> -> ;ö4ú ÷ Whereö4ú4ø cs : javasocket;ö4ú4ù gr : globalrelay;ö�ñQú stop-transmit : integer;ö�ñ4ñ out : javaoutputstream;ö�ñQò dataout : javadataoutputstream;ö�ñQó value, old-value : noolean;ö�ñQô t : javathread;ö�ñQõ cnt1, cnt : integer;ö�ñQö End OutputRelay;
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º6»3Ï3Ë�ÌC¼¹¶IÏ3ÎeË
ñ ;; DSGammaClientApp Classò ;; -------------------------ó Class DSGammaClientApp;ô Inherit JavaApplets;õ Renameö Applet -> DSGammaClientApp;÷ javaapplet -> dsgammaclientapp;ø Interfaceù Use JavaApplets, Integers, JavaEvents, Booleans;ñQú Methodsñ4ñ action _ : javaevent javaobject boolean;ñQò ;; extra methodsñQó action-textfield _ : integer;ñQô action-result _ : integer;ñQõ action-stop-button;ñQö Bodyñ ÷ Use Defaults, TakeoffGlobal, TakeoffLocal,ñQø JavaSockets, JavaDataInputStreams, JavaDataOutputStreams,ñQù JavaInputStreams, JavaOutputStreams,ò4ú JavaVectors, ThreadIdentity,ò�ñ PairIntegerThreadIdentity;ò4ò Methodsò4ó start-action _ _ : javaevent javaobject threadidentity;ò4ô End-action _ : boolean threadidentity;ò4õ Placesò4ö ;; Global Variablesò ÷ socket _ : javasocket;ò4ø datainputstream _ : javadatainputstream;ò4ù dataoutputstream _ : javadataoutputstream;ó4ú inputstream _ : javainputstream;ó�ñ outputstream _ : javaoutputstream;ó4ò MSInt _ : javavector;ó4ó takeofflocal _ : takeofflocal;ó4ô takeoffglobal _ : takeoffglobal;ó4õó4ö port _ : integer;ó ÷ host _ : javastring;ó4ø stop-transmit _ : integer;ó4ù stop-connection _ : integer;ô4ú ;; Local Variablesô�ñ entering-int _ : pair-integerthreadidentity;ô4ò result _ : pair-integerthreadidentity;ô4ó p21 _ , p22 _ , p23 _ , p24 _ , p25 _ , p26 _ , p27 _ , p28 _ ,ô4ô p29 _ , p210 _ , p211 _ , p212 _ , p213 _ , p214 _ ,ô4õ p215 _ , p216 _ ,ô4ö p31 _ , p32 _ , p33 _ , p34 _ , p35 _ ,ô ÷ p41 _ , p42 _ , p43 _ ,ô4ø p51 _ , p52 _ , p53 _ , p54 _ ,ô4ù p61 _ , p62 _ , p63 _ : threadidentity;õ4ú Initialõ�ñ port PORT;õ4ò stop-transmit STOP-TRANSMIT;õ4ó stop-connection STOP-CONNECTION;õ4ô host REMOTE-HOST;õ4õ Axiomsõ4ö ;; respecify JavaApplet.init
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õ ÷ init With Self.start-init(<cnt t>) ..õ4ø Self.End-init(<cnt t>)õ4ù :: id <[] <cnt t>>ö4ú -> ;ö�ñ ;; respecify JavaApplet.start-initö4ò start-init(<cnt t>)ö4ó ::ö4ô -> p21 <cnt t>;ö4õ ;; creates a socketö4ö next With Counter.get(cnt1) ..ö ÷ JavaSocket.register(<[host,port] Create <cnt1 t>>)ö4ø :: p21 <cnt t>,ö4ù host host, port port÷ ú -> p22 <cnt t>,÷ ñ host host, port port;÷ ò next With s.Create(host,port)÷ ó :: p22 <cnt t>,÷ ô host host, port port÷ õ -> p22 <cnt t>,÷ ö host host, port port, socket s;÷4÷ ;; gets JavaInputStream associated to the socket÷ ø next With Counter.get(cnt1) ..÷ ù s.register(<[] getInputStream <cnt1 t>>)ø4ú :: p23 <cnt t>, socket sø�ñ -> p24 <cnt t>, socket s;ø4ò next With s.getInputStream(In)ø4ó :: p24 <cnt t>, socket sø4ô -> p25 <cnt t>, socket s, inputstream In;ø4õ ;; creates an instance of JavaDataInputStreamø4ö next With Counter.get(cnt1) ..ø ÷ JavaDataInputStream.register(<In Create <cnt1 t>>)ø4ø :: p25 <cnt t>, inputstream Inø4ù -> p26 <cnt t>, inputstream In;ù4ú next With datain.Create(In)ù�ñ :: p26 <cnt t>, inputstream Inù4ò -> p27 <cnt t>, inputstream In,ù4ó datainputstream datain;ù4ô ;; get JavaOutputStream associated to the socketù4õ next With Counter.get(cnt1) ..ù4ö s.register(<[] getOutputStream <cnt1 t>>)ù ÷ :: p27 <cnt t>, socket sù4ø -> p28 <cnt t>, socket s;ù4ù next With s.getOutputStream(out)ñQú4ú :: p28 <cnt t>, socket sñQú�ñ -> p29 <cnt t>, socket s, outputstream out;ñQú4ò ;; creates an instance of JavaDataOutputStreamñQú4ó next With Counter.get(cnt1) ..ñQú4ô JavaDataOutputStream.register(<out Create <cnt1 t>>)ñQú4õ :: p29 <cnt t>, outputstream outñQú4ö -> p210 <cnt t>, outputstream out;ñQú ÷ next With dataout.Create(out)ñQú4ø :: p210 <cnt t>, outputstream outñQú4ù -> p211 <cnt t>, outputstream out,ñ4ñQú dataoutputstream dataout;ñ4ñ4ññ4ñQò ;; Creates an instance of JavaVectorñ4ñQó next With Counter.get(cnt1) ..
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ñ4ñQô JavaVector.register(<[] Create <cnt1 t>>)ñ4ñQõ :: p211 <cnt t>ñ4ñQö -> p212 <cnt t>;ñ4ñ ÷ next With MSInt.Createñ4ñQø :: p212 <cnt t>ñ4ñQù -> p213 <cnt t>, MSInt MSInt;ñQò4ú ;; ... Creates an instance of JavaTextField,ñQò�ñ ;; JavaTextArea, and two instances of JavaButtonñQò4ò ;; Creates an instance of TakeoffLocalñQò4ó next With Counter.get(cnt1) ..ñQò4ô TakeoffLocal.register(ñQò4õ <[dataout,MSInt,textarea,stop-connection]ñQò4ö new-TakeoffLocal <cnt1 t>>)ñQò ÷ :: p212 <cnt t>, dataoutputstream dataout,ñQò4ø MSInt MSInt, textarea textarea,ñQò4ù stop-connection stop-connectionñQó4ú -> p213 <cnt t>, dataoutputstream dataout,ñQó�ñ MSInt MSInt, textarea textarea,ñQó4ò stop-connection stop-connection;ñQó4ó next With takeofflocal.new-TakeoffLocal(ñQó4ô dataout,MSInt,textarea,stop-connection)ñQó4õ :: p213 <cnt t>, dataoutputstream dataout,ñQó4ö MSInt MSInt, textarea textarea,ñQó ÷ stop-connection stop-connectionñQó4ø -> p214 <cnt t>, dataoutputstream dataout,ñQó4ù MSInt MSInt, textarea textarea,ñQô4ú stop-connection stop-connection,ñQô�ñ takeofflocal takeofflocal;ñQô4ò ;; Creates an instance of TakeoffGlobalñQô4ó next With Counter.get(cnt1) ..ñQô4ô TakeoffGlobal.register(ñQô4õ <[datain,MSInt,textarea,takeofflocal,stop-transmit]ñQô4ö new-TakeoffGlobal <cnt1 t>>)ñQô ÷ :: p214 <cnt t>, datainputstream datain,ñQô4ø MSInt MSInt, textarea textarea, takeofflocal takeofflocal,ñQô4ù stop-transmit stop-transmitñQõ4ú -> p215 <cnt t>, datainputstream datain,ñQõ�ñ MSInt MSInt, textarea textarea, takeofflocal takeofflocal,ñQõ4ò stop-transmit stop-transmit;ñQõ4ó next With takeoffglobal.new-TakeoffGlobal(ñQõ4ô datain,MSInt,textarea,takeofflocal,stop-transmit)ñQõ4õ :: p215 <cnt t>, datainputstream datain,ñQõ4ö MSInt MSInt, textarea textarea, takeofflocal takeofflocal,ñQõ ÷ stop-transmit stop-transmitñQõ4ø -> p216 <cnt t>, datainputstream datain,ñQõ4ù MSInt MSInt, textarea textarea, takeofflocal takeofflocal,ñQö4ú stop-transmit stop-transmit,ñQö�ñ takeoffglobal takeoffglobal;ñQö4ò ;; respecify JavaApplet.end-initñQö4ó End-init(<cnt t>)ñQö4ô :: p216 <cnt t>ñQö4õ -> ;ñQö4ö ;; respecify JavaApplet.start-stopñQö ÷ start-stop(<cnt t>)ñQö4ø :: -> p31 <cnt t>;ñQö4ù ;; close datainputstreamñ ÷ ú next With Counter.get(cnt1) ..
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ñ ÷ ñ datain.register(<[] close <cnt1 t>>)ñ ÷ ò :: p31 <cnt t>, datainputstream datainñ ÷ ó -> p32 <cnt t>, datainputstream datain;ñ ÷ ô next With datain.closeñ ÷ õ :: p32 <cnt t>, datainputstream datainñ ÷ ö -> p33 <cnt t>;ñ ÷4÷ ;; close dataoutputstreamñ ÷ ø next With Counter.get(cnt1) ..ñ ÷ ù dataout.register(<[] close <cnt1 t>>)ñQø4ú :: p33 <cnt t>, dataoutputstream dataoutñQø�ñ -> p34 <cnt t>, dataoutputstream dataout;ñQø4ò next With dataout.closeñQø4ó :: p34 <cnt t>, dataoutputstream dataoutñQø4ô -> p35 <cnt t>;ñQø4õ ;; close socketñQø4ö next With Counter.get(cnt1) ..ñQø ÷ s.register(<[] close <cnt1 t>>)ñQø4ø :: p33 <cnt t>, socket sñQø4ù -> p34 <cnt t>, socket s;ñQù4ú next With s.closeñQù�ñ :: p34 <cnt t>, socket sñQù4ò -> p35 <cnt t>;ñQù4óñQù4ô ;; respecify JavaApplet.end-stopñQù4õ End-stop(<cnt t>)ñQù4ö :: p35 <cnt t> -> ;ñQù ÷ ;; Method action-textfieldñQù4ø action-textfield(i) With Counter.get(cnt1) ..ñQù4ù Self.register(<[event-textfield,textfield]ò4ú4ú action <cnt1 Self>>) ..ò4ú�ñ Self.action(event-textfield,textfield,b)ò4ú4ò :: -> entering-int <i <cnt1,Self>>;ò4ú4ó ;; Method action-stop-buttonò4ú4ô action-stop-button With Counter.get(cnt1) ..ò4ú4õ Self.register(<[event-stop-button,ò4ú4ö stop-button] action <cnt1 Self>>) ..ò4ú ÷ Self.action(event-stop-button,stop-button,b)ò4ú4ø :: -> ;ò4ú4ù ;; Method action-resultò�ñQú action-result(i) With Counter.get(cnt1) ..ò�ñ4ñ Self.register(<[event-result-button,ò�ñQò result-button] action <cnt1 Self>>) ..ò�ñQó Self.action(event-result-button,result-button,b)ò�ñQô :: result <i<cnt1 Self>> -> ;ò�ñQõ ;; Method actionò�ñQö action(e,o,b) Withò�ñ ÷ Self.start-action(e,o,<cnt t>) ..ò�ñQø Self.End-action(b,<cnt t>)ò�ñQù :: id <[e,o] action <cnt t>>ò4ò4ú -> ;ò4ò�ñ ;; event coming from textfield: user enters an integerò4ò4ò start-action(event-textfield,textfield,<cnt t>)ò4ò4ó ::ò4ò4ô -> p41 <cnt t>;ò4ò4õ ;; add new integer to MSIntò4ò4ö next With Counter.get(cnt1) ..
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ò4ò ÷ MSInt.register(<i addElement <cnt1, t>))ò4ò4ø :: p41 <cnt t>, entering-int <i <cnt t>>,ò4ò4ù MSInt MSIntò4ó4ú -> p42 <cnt t>, entering-int <i <cnt t>>,ò4ó�ñ MSInt MSInt;ò4ó4ò next With MSInt.addElement(i)ò4ó4ó :: p42 <cnt t>, entering-int <i <cnt t>>,ò4ó4ô MSInt MSInt;ò4ó4õ -> p43 <cnt t>, MSInt MSInt;ò4ó4ö End-action(true,<cnt t>)ò4ó ÷ :: p43 <cnt t> -> ;ò4ó4ø ;; event coming from stop-button: user wants to exitò4ó4ù start-action(event-stop-button,stop-button,<cnt t>)ò4ô4ú :: -> p61 <cnt t>;ò4ô�ñ ;; send stop-transmit signal to serverò4ô4ò next With Counter.get(cnt1) ..ò4ô4ó dataout.register(<stop-transmit writeInt <cnt1 t>>)ò4ô4ô :: p61 <cnt t>, stop-transmit stop-transmit,ò4ô4õ dataoutputstream dataoutò4ô4ö -> p62 <cnt t>, stop-transmit stop-transmit,ò4ô ÷ dataoutputstream dataout;ò4ô4ø next With dataout.writeInt(stop-transmit)ò4ô4ù :: p62 <cnt t>, stop-transmit stop-transmit,ò4õ4ú dataoutputstream dataoutò4õ�ñ -> p63 <cnt t>, stop-transmit stop-transmit,ò4õ4ò dataoutputstream dataout;ò4õ4ó End-action(true,<cnt t>)ò4õ4ô :: p63 <cnt t> ->;ò4õ4õ ;; event coming from result-button: user wants to see resultò4õ4ö start-action(event-result-button,result-button,<cnt t>)ò4õ ÷ :: -> p51 <cnt t>;ò4õ4ø ;; reads an integer in MSIntò4õ4ù next With Counter.get(cnt1) ..ò4ö4ú MSInt.register(<0 elementAt <cnt1 t>>)ò4ö�ñ :: p52 <cnt t>, MSInt MSIntò4ö4ò -> p53 <cnt t>, MSInt MSInt;ò4ö4ó next With MSInt.elementAt(0,i)ò4ö4ô :: p53 <cnt t>, MSInt MSIntò4ö4õ -> p54 <cnt t>, MSInt MSInt, result <i <cnt t>>;ò4ö4ö End-action(true,<cnt t>)ò4ö ÷ :: p54 <cnt t> ->;ò4ö4ø Whereò4ö4ù t : javathread;ò ÷ ú s : javasocket;ò ÷ ñ In : javainputstream;ò ÷ ò out : javaoutputstream;ò ÷ ó datain : javadatainputstream;ò ÷ ô dataout : javadataoutputstream;ò ÷ õ takeofflocal : takeofflocal;ò ÷ ö takeoffglobal: takeoffglobal;ò ÷4÷ MSInt : javavector;ò ÷ ø cnt, cnt1 : integer;ò ÷ ù i : integer;ò4ø4ú host : javastring;ò4ø�ñ port : integer;ò4ø4ò b : boolean;ò4ø4ó End DSGammaClientApp;ò4ø4ô
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ò4ø4õ ;; TakeoffLocal classò4ø4ö ;; -------------------------ò4ø ÷ Class TakeoffLocal;ò4ø4ø Inherit JavaThreads;ò4ø4ù Renameò4ù4ú Thread -> TakeoffLocal;ò4ù�ñ javathread -> takeofflocal;ò4ù4ò Interfaceò4ù4ó Use JavaThreads, Integers, JavaDataOutputStreams,ò4ù4ô JavaVectors, JavaTextAreas, Booleans;ò4ù4õ Methodsò4ù4ö run;ò4ù ÷ set-End-reception _ : boolean;ò4ù4ø Creationò4ù4ù new-TakeoffLocal _ _ _ _ : javadataoutputstream javavectoró4ú4ú javatextarea integer;ó4ú�ñ Bodyó4ú4ò Use Random, PairIntegerThreadIdentity, ThreadIdentity;ó4ú4ó Methodsó4ú4ô start-run _ : threadidentity;ó4ú4õ start-set-End-reception _ _ : boolean threadidentity;ó4ú4ö End-set-End-reception _ : threadidentity;ó4ú ÷ start-new-TakeoffLocal _ _ _ - : javadataoutputstream javavectoró4ú4ø javatextarea integer threadidentity;ó4ú4ù End_new-TakeoffLocal _ : threadidentity;ó�ñQú Placesó�ñ4ñ ;; Global Variablesó�ñQò End-reception _ : boolean;ó�ñQó dataoutputstream _ : javadataoutputstream;ó�ñQô MSInt _ : javavector;ó�ñQõ textarea _ : javatextarea;ó�ñQö stop-connection _ : integer;ó�ñ ÷ ;; Local Variablesó�ñQø random, elem-to-send _ : pair-integerthreadidentity;ó�ñQù p11 _ , p12 _ , p13 _ ,ó4ò4ú p21 _ , p22 _ , p23 _ , p24 _ , p25 _ , p26 _ , p27 _ , p28 _ ,ó4ò�ñ p29 _ , p210 _ , p211 _ , p212 _ , p213 _ , p214 _ ,ó4ò4ò p31 __ : threadidentity;ó4ò4ó Initialó4ò4ô End-reception false;ó4ò4õ Axiomsó4ò4ö ;; Method new-TakeoffLocaló4ò ÷ new-TakeoffLocal(dataout, MSInt, textarea, stop-connection) Withó4ò4ø TakeoffLocal.getregister(ó4ò4ù <[dataout, MSInt, textarea, stop-connection]ó4ó4ú new-TakeoffLocal <cnt t>>) ..ó4ó�ñ Self.start-new-TakeoffLocal(dataout, MSInt, textarea,ó4ó4ò stop-connection,<cnt t>) ..ó4ó4ó Self.End-new-TakeoffLocal(<cnt t>)ó4ó4ô :: -> ;ó4ó4õ start-new-TakeoffLocal(dataout,MSInt,ó4ó4ö textarea,stop-connection,<cnt t>)ó4ó ÷ ::ó4ó4ø -> p11 <cnt t>,ó4ó4ù dataoutputstream dataout, MSInt MSInt,ó4ô4ú textarea textarea, stop-connection stop-connection;ó4ô�ñ ;; starts itselfó4ô4ò next With Counter.get(cnt1) ..
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ó4ô4ó Self.register(<[] start <cnt1 t>>)ó4ô4ô :: p11 <cnt t>ó4ô4õ -> p12 <cnt t>;ó4ô4ö next With Self.start(<cnt1 t>)ó4ô ÷ :: p12 <cnt t>ó4ô4ø -> p13 <cnt t>;ó4ô4ù End-new-TakeoffLocal(<cnt t>)ó4õ4ú :: p13 <cnt t>ó4õ�ñ -> ;ó4õ4ò ;; Method run()ó4õ4ó run With Self.start-run(<cnt t>)ó4õ4ô :: id <[] run <cnt t>> -> ;ó4õ4õ start-run(<cnt t>)ó4õ4ö ::ó4õ ÷ -> p21 <cnt t>, p29 <cnt t>;ó4õ4ø ;; the stop signal has been received,ó4õ4ù ;; then check if MSInt is emptyó4ö4ú next With Counter.get(cnt1) ..ó4ö�ñ MSInt.register(<[] isEmpty <cnt1 t>>)ó4ö4ò :: p21 <cnt t>ó4ö4ó End-reception true, MSInt MSIntó4ö4ô -> p22 <cnt t>, MSInt MSInt;ó4ö4õ ;; MSInt is emptyó4ö4ö next With MSInt.isEmpty(true)ó4ö ÷ :: p22 <cnt t>, MSInt MSIntó4ö4ø -> p23 <cnt t>, MSInt MSInt;ó4ö4ù ;; loops until MSInt is emptyó ÷ ú next With MSInt.isEmpty(false)ó ÷ ñ :: p22 <cnt t>, MSInt MSIntó ÷ ò -> p21 <cnt t>, MSInt MSInt;ó ÷ óó ÷ ô ;; stop signal has been received and MSInt is emptyó ÷ õ ;; then send the stop signal to server and ...ó ÷ ö next With Counter.get(cnt1) ..ó ÷4÷ dataout.register(<stop-connection writeInt <cnt1 t>>)ó ÷ ø :: p23 <cnt t>, stop-connection stop-connection,ó ÷ ù dataoutputstream dataoutó4ø4ú -> p24 <cnt t>, stop-connection stop-connection,ó4ø�ñ dataoutputstream dataout;ó4ø4ò next With dataout.writeInt(stop-connection)ó4ø4ó :: p24 <cnt t>, dataoutputstream dataout,ó4ø4ô stop-connection stop-connectionó4ø4õ -> p25 <cnt t>, dataoutputstream dataout,ó4ø4ö stop-connection stop-connection;ó4ø ÷ ;; .. and flush dataout ...ó4ø4ø next With Counter.get(cnt1) ..ó4ø4ù dataout.register(<[] flush <cnt1 t>>)ó4ù4ú :: p25 <cnt t>,ó4ù�ñ dataoutputstream dataoutó4ù4ò -> p26 <cnt t>,ó4ù4ó dataoutputstream dataout;ó4ù4ô next With dataout.flushó4ù4õ :: p26 <cnt t>, dataoutputstream dataoutó4ù4ö -> p27 <cnt t>, dataoutputstream dataout;ó4ù ÷ó4ù4ø ;; ... and stops itselfó4ù4ù next With Counter.get(cnt1) ..ô4ú4ú Self.register(<[] stop <cnt1 t>>)
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ô4ú�ñ :: p27 <cnt t>ô4ú4ò -> p28 <cnt t>;ô4ú4ó next With Self.stopô4ú4ô :: p28 <cnt t>ô4ú4õ -> ;ô4ú4öô4ú ÷ ;; MSInt has to be emptiedô4ú4ø ;; gets an integer from MSInt (random position)ô4ú4ù next With Random.get(random) ..ô�ñQú Counter.get(cnt1) ..ô�ñ4ñ MSInt.register(<random elementAt <cnt1 t>>)ô�ñQò :: p29 <cnt t>, MSInt MSIntô�ñQó -> p210 <cnt t>ô�ñQô MSInt MSInt, random <random <cnt t>>;ô�ñQõ next With MSInt.elementAt(random,i)ô�ñQö :: p210 <cnt t>, MSInt MSInt, random <random <cnt t>>ô�ñ ÷ -> p211 <cnt t>, MSInt MSInt, random <random <cnt t>>,ô�ñQø elem-to-send <i <cnt t>>;ô�ñQù next With Counter.get(cnt1) ..ô4ò4ú MSInt.register(<random removeElementAt <cnt1 t>>)ô4ò�ñ :: p211 <cnt t>, MSInt MSInt, random <random <cnt t>>ô4ò4ò -> p212 <cnt t>, MSInt MSInt, random <random <cnt t>>;ô4ò4ó next With MSInt.removeElementAt(random)ô4ò4ô :: p212 <cnt t>, MSInt MSInt, random <random <cnt t>>ô4ò4õ -> p213 <cnt t>, MSInt MSInt;ô4ò4ö ;; sends integer to server and loops until MSInt is emptyô4ò ÷ next With Counter.get(cnt1) ..ô4ò4ø dataout.register(<i writeInt <cnt1 t>>)ô4ò4ù :: p213 <cnt t>, elem-to-send <i <cnt t>>,ô4ó4ú dataoutputstream dataoutô4ó�ñ -> p214 <cnt t>, elem-to-send <i <cnt t>>,ô4ó4ò dataoutputstream dataout;ô4ó4ó next With dataout.writeInt(i)ô4ó4ô :: p214 <cnt t>, elem-to-send <i <cnt t>>,ô4ó4õ dataoutputstream dataoutô4ó4ö -> p29 <cnt t>, dataoutputstream dataout;ô4ó ÷ ;; Method set-end-receptionô4ó4ø set-End-reception(value) Withô4ó4ù Self.start-set-End-reception(value, <cnt t>) ..ô4ô4ú Self.set-End-reception(<cnt t>)ô4ô�ñ :: id <value set-End-reception <cnt t>> -> ;ô4ô4ò start-set-End-reception(value,<cnt t>)ô4ô4ó :: End-reception old-valueô4ô4ô -> p31 <cnt t>, End-reception value;ô4ô4õ End-set-End-reception(<cnt t>)ô4ô4ö :: p31 <cnt t> -> ;ô4ô ÷ Whereô4ô4ø value, old-value : boolean;ô4ô4ù stop-connection : integer;ô4õ4ú dataout : javadataoutputstream;ô4õ�ñ MSInt : javavector;ô4õ4ò textarea : javatextarea;ô4õ4ó t : javathread;ô4õ4ô cnt, cnt1 : integer;ô4õ4õ random : integer;ô4õ4ö End TakeoffLocal;ô4õ ÷ô4õ4ø ;; TakeoffGlobal classô4õ4ù ;;-----------------------
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ô4ö4ú Class TakeoffGlobalô4ö�ñ Inherit JavaThreads;ô4ö4ò Renameô4ö4ó Thread -> TakeoffGlobal;ô4ö4ô javathread -> takeoffglobal;ô4ö4õ Interfaceô4ö4ö Use JavaThreads, Integers, JavaDataInputStreams, JavaVectors,ô4ö ÷ JavaTextAreas, TakeoffLocal;ô4ö4ø Methodsô4ö4ù run;ô ÷ ú Creationô ÷ ñ new-TakeoffGlobal _ _ _ _ _ : javadatainputstream javavectorô ÷ ò javatextarea takeofflocal integer;ô ÷ ó Bodyô ÷ ô Use Booleans, Random, Clock, PairIntegerThreadIdentity,ô ÷ õ ThreadIdentity;ô ÷ ö Methodsô ÷4÷ start-run _ : threadidentity;ô ÷ ø start-new-TakeoffGlobal _ _ _ _ _ _ : javadatainputstreamô ÷ ù javavector javatextarea takeofflocalô4ø4ú integer threadidentity;ô4ø�ñ End-new-TakeoffGlobal _ : threadidentity;ô4ø4ò Transitionsô4ø4ó tik;ô4ø4ô Placesô4ø4õ ;; Global Variablesô4ø4ö datainputstream _ : javadatainputstream;ô4ø ÷ MSInt _ : javavector;ô4ø4ø textarea _ : javatextarea;ô4ø4ù takeofflocal _ : takeofflocal;ô4ù4ú stop-transmit _ : integer;ô4ù�ñ timeout _ : integer;ô4ù4ò ;; Local Variablesô4ù4ó first, second,ô4ù4ô result _ : pair-integerthreadidentity;ô4ù4õô4ù4ö p11 _ , p12 _ , p13 _ , p14 _ ,ô4ù ÷ p21 _ , p22 _ , p23 _ , p24 _ , p25 _ , p26 _ , p27 _ , p28 _ ,ô4ù4ø p29 _ , p210 _ , p211 _ , p212 _ , p213 _ ,ô4ù4ù p214 _ , p215 _ : threadidentity;õ4ú4ú Axiomsõ4ú�ñ ;; Method new-TakeoffGlobalõ4ú4ò new-TakeoffGlobal(datain, MSInt, textarea,õ4ú4ó tl,stop-transmit) Withõ4ú4ô TakeoffGlobal.getregister(õ4ú4õ <[datain,MSInt,textarea,tl,stop-transmit]õ4ú4ö new-TakeoffGlobal <cnt t>>) ..õ4ú ÷ Self.start-new-TakeoffGlobal(datain, MSInt, textarea,õ4ú4ø tl,stop-transmit,<cnt t>) ..õ4ú4ù Self.End-new-TakeoffGlobal(<cnt t>)õ�ñQú :: -> ;õ�ñ4ñ start-new-TakeoffGlobal(datain, MSInt, textarea, tl,õ�ñQò stop-transmit, <cnt t>)õ�ñQó ::õ�ñQô -> p11 <cnt t>, datainputstream datain, MSInt MSInt,õ�ñQõ textarea textarea, takeofflocal tl,õ�ñQö stop-transmit stop-transmit;õ�ñ ÷ ;; starts itselfõ�ñQø next With Counter.get(cnt1) ..
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õ�ñQù Self.register(<[] start <cnt1 t>>)õ4ò4ú :: p11 <cnt t>õ4ò�ñ -> p12 <cnt t>;õ4ò4ò next With Self.start(<cnt1 t>)õ4ò4ó :: p12 <cnt t>õ4ò4ô -> p13 <cnt t>;õ4ò4õ End-new-TakeoffGlobal(<cnt t>)õ4ò4ö :: p13 <cnt t>õ4ò ÷ -> ;õ4ò4ø ;; Method run()õ4ò4ù run With Self.start-run(<cnt t>)õ4ó4ú :: id <[] run <cnt t>> -> ;õ4ó�ñ start-run(<cnt t>)õ4ó4ò ::õ4ó4ó -> p21 <cnt t>;õ4ó4ôõ4ó4õ ;; get the first integerõ4ó4ö next With Counter.get(cnt1) ..õ4ó ÷ datain.register(<[] readInt <cnt1 t>>)õ4ó4ø :: p21 <cnt t>, datainputstream datainõ4ó4ù -> p22 <cnt t>, datainputstream datain;õ4ô4ú ;; first integer is not a stop signalõ4ô�ñ next With (datain.readInt(first) ..õ4ô4ò Random.get(millis) // C.clock(hour))õ4ô4ó :: (first = stop-transmit) = falseõ4ô4ô => p22 <cnt t>, datainputstream datain,õ4ô4õ stop-transmit stop-transmitõ4ô4ö -> p23 <cnt t>, datainputstream datain,õ4ô ÷ stop-transmit stop-transmit,õ4ô4ø first <first <cnt t>>, timeout (hour + millis);õ4ô4ù ;; first integer is a stop signalõ4õ4ú next With (datain.readInt(first)õ4õ�ñ :: (first = stop-transmit) = trueõ4õ4ò => p22 <cnt t>, datainputstream datain,õ4õ4ó stop-transmit stop-transmitõ4õ4ô -> p210 <cnt t>, datainputstream datain,õ4õ4õ stop-transmit stop-transmit,õ4õ4ö first <first <cnt t>>;õ4õ ÷ ;; get the second integerõ4õ4ø next With Counter.get(cnt1) ..õ4õ4ù datain.register(<[] readInt <cnt1 t>>)õ4ö4ú :: p23 <cnt t>, datainputstream datain, timeout dõ4ö�ñ -> p24 <cnt t>, datainputstream datain;õ4ö4ò ;; second integer is not a stop signalõ4ö4ó next With datain.readInt(second)õ4ö4ô :: (second = stop-transmit) = falseõ4ö4õ => p24 <cnt t>, datainputstream datain,õ4ö4ö stop-transmit stop-transmitõ4ö ÷ -> p25 <cnt t>, datainputstream datain,õ4ö4ø stop-transmit stop-transmit,õ4ö4ù second <second <cnt t>>;õ ÷ ú ;; add first+second to MSIntõ ÷ ñ next With Counter.get(cnt1) ..õ ÷ ò MSInt.register(<first + second addElement <cnt1 t>>)õ ÷ ó :: p25 <cnt t>, MSInt MSInt,õ ÷ ô first <first <cnt t>>,õ ÷ õ second <second <cnt t>>
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õ ÷ ö -> p26 <cnt t>, MSInt MSInt,õ ÷4÷ first <first <cnt t>>,õ ÷ ø second <second <cnt t>>;õ ÷ ù next With MSInt.addElement(first + second)õ4ø4ú :: p26 <cnt t>, MSInt MSInt,õ4ø�ñ first <first <cnt t>>,õ4ø4ò second <second <cnt t>>õ4ø4ó -> p27 <cnt t>, MSInt MSInt;õ4ø4ô ;; second integer is a stop signalõ4ø4õ next With datain.readInt(second)õ4ø4ö :: (second = stop-transmit) = trueõ4ø ÷ => p24 <cnt t>, datainputstream datain,õ4ø4ø stop-transmit stop-transmitõ4ø4ù -> p28 <cnt t>, datainputstream datain,õ4ù4ú stop-transmit stop-transmit;õ4ù�ñ ;; add only first integer to MSIntõ4ù4ò next With Counter.get(cnt1) ..õ4ù4ó MSInt.register(<first addElement <cnt1 t>>)õ4ù4ô :: p28 <cnt t>, MSInt MSInt,õ4ù4õ first <first <cnt t>>õ4ù4ö -> p29 <cnt t>, MSInt MSInt,õ4ù ÷ first <first <cnt t>>;õ4ù4ø next With MSInt.addElement(first)õ4ù4ù :: p29 <cnt t>, MSInt MSInt,ö4ú4ú first <first <cnt t>>ö4ú�ñ -> p210 <cnt t>, MSInt MSInt;ö4ú4ò ;; prevent deadlock when no sufficient integers.ö4ú4ó ;; tik adds only first to MSInt and loops for new integers.ö4ú4ô tik With C.clock(hour)ö4ú4õ :: (hour > d) = trueö4ú4ö => p23 <cnt t>, timeout dö4ú ÷ -> p214 <cnt t>;ö4ú4ø ;; adds only first to MSIntö4ú4ù next With Counter.get(cnt1) ..ö�ñQú MSInt.register(<first addElement <cnt1 t>>)ö�ñ4ñ :: p214 <cnt t>, MSInt MSInt,ö�ñQò first <first <cnt t>>ö�ñQó -> p215 <cnt t>, MSInt MSInt,ö�ñQô first <first <cnt t>>;ö�ñQõ next With MSInt.addElement(first)ö�ñQö :: p215 <cnt t>, MSInt MSInt,ö�ñ ÷ first <first <cnt t>>ö�ñQø -> p21 <cnt t>, MSInt MSInt;ö�ñQùö4ò4ú ;; a stop signal has been received, thenö4ò�ñ ;; forward it to tl ...ö4ò4ò next With Counter.get(cnt1) ..ö4ò4ó tl.register(<true set-End-reception <cnt1 t>>)ö4ò4ô :: p210 <cnt t>, takeofflocal tlö4ò4õ -> p211 <cnt t>, takeofflocal tl;ö4ò4ö next With tl.set-End-reception(true)ö4ò ÷ :: p211 <cnt t>, takeofflocal tlö4ò4ø -> p212 <cnt t>, takeofflocal tl, ;ö4ò4ùö4ó4ú ;;; ... and stopsö4ó�ñ next With Counter.get(cnt1) ..ö4ó4ò Self.register(<[] stop <cnt1 t>>)ö4ó4ó :: p212 <cnt t>
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ö4ó4ô -> p213 <cnt t>;ö4ó4õ next With Self.stopö4ó4ö :: p213 <cnt t>ö4ó ÷ -> ;ö4ó4ø Whereö4ó4ù datain : javadatainputstream;ö4ô4ú MSInt : javavector;ö4ô�ñ textarea : javatextarea;ö4ô4ò tl : takeofflocal;ö4ô4ó t : javathread;ö4ô4ô cnt1, cnt : integerö4ô4õ stop-transmit : integer;ö4ô4ö first, second : integer;ö4ô ÷ hour, millis, d : integer;ö4ô4ø End TakeoffGlobal;

�yÝ{� Þ�ß�á�ß âäã å ¢ �.ìfç`íJîLïfíIêGé�îx�5ðB� �9¾ Å ê�ÆRê � êI¿¿î&íÀ¿äÞ ëxêI¿Á¿�çB¿

ñ ;; JVM Classò :: ------------ó Class JVM;ô Interfaceõ Use JavaStrings, JavaArrayStrings;ö Method÷ java _ _ : javastring java-arraystring;ø Object JVM : jvm;ù Type jvm;ñQú Bodyñ4ñ Use JavaObject,ñQò PairJavaObjectArrayString, Counter;ñQó PlaceñQô Store _ : pair-javaobjectarraystring;ñQõ TransitionñQö begin;ñ ÷ AxiomsñQø java(ClassName,args)ñQù :: -> Store <ClassName args>;ò4ú begin with Counter.get(cnt) ..ò�ñ ClassName.register(<args main <cntClassName>>) ..ò4ò ClassName.main(args)ò4ó :: Store <ClassName args> -> ;ò4ô Whereò4õ cnt : integer;ò4ö args: java-arraystringò ÷ End JVM;ò4øò4ù ;; Java Object Classó4ú ;; ------------------------------------ó�ñ Class JavaObject;ó4ò Interfaceó4ó Use Integers, RegisterParameters;ó4ô Type javaobject;ó4õ Methodsó4ö wait, notify;ó ÷ register _ : registerparameter;
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ó4ø getregister _ : registerparameter;ó4ù Object JavaObject: javaobject;ô4ú Bodyô�ñ Use ThreadIdentity, BlackTockens, Counter,ô4ò PairLockIdentity, PairThreadInteger;ô4ó Methodsô4ô start-notify _ : threadidentity;ô4õ end-notify _ : threadidentity;ô4ö start-wait _ : threadidentity;ô ÷ end-wait _ : threadidentity;ô4ø lock _ , unlock _ : javathread;ô4ù Transitionsõ4ú next;õ�ñ Placesõ4ò ;; Global Variablesõ4ó ;; set of threads waiting on the current objectõ4ô wait-set _ : pairlockidentity;õ4õ ;; set of threads resumed by a notifyõ4ö resumed-set _ : pairlockidentity;õ ÷ ;; the Thread who is currently possessingõ4ø ;; the object’s lock, together withõ4ù ;; the number of current Integer locks itö4ú ;; possesses on the object.ö�ñ locker _ : pairthreadinteger;ö4ò locked _ : blacktocken;ö4óö4ô ;; stores the method callsö4õ id _ : registerparameter;ö4ö ;; execution flowö ÷ p11 _ , p12 _ , p13 _ ,ö4ø p21 _ , p22 _ , p23 _ : threadidentity;ö4ù Axioms÷ ú ;; Method register: put call into id place÷ ñ register(regpar)÷ ò :: -> id regpar;÷ ó ;; Remove call from id (for dynamic creations only)÷ ô getregister(regpar)÷ õ :: id (regpar) -> ;÷ ö÷4÷ ;; Method wait÷ ø wait with self.start-wait(<cnt t>) ..÷ ù self.end-wait(<cnt t>)ø4ú :: id <[] wait <cnt t>>ø�ñ -> ;ø4òø4ó start-wait(<cnt t>)ø4ô ::ø4õ -> p11 <cnt t>;ø4ö ;; it is necessary to have a lock on theø ÷ ;; object in order to continue andø4ø ;; to release all the locksø4ù nextù4ú :: p11 <cnt t>, locker <t i>ù�ñ -> p12 <cnt t>, locked @, wait-set <<t i> <cnt t>>;ù4ò ;; reacquires all the locks on the objectù4ó next with self.lock(t)ù4ô :: p12 <cnt t>, resumed-set <<t j+1> <cnt t>>ù4õ -> p12 <cnt t>, resumed-set <<t j><cnt t>>ù4ö end-wait(<cnt t>)
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ù ÷ :: p12 <cnt t>, resumed-set <<t0><cnt t>>ù4ø -> ;ù4ùñQú4úñQú�ñ ;; Method notifyñQú4ò notify with self.start-notify(<cnt t>) ..ñQú4ó self.end-notify(<cnt t>)ñQú4ô :: id <[] notify <cnt t>>ñQú4õ -> ;ñQú4ö ;;ñQú ÷ start-notify(<cnt1 t1>)ñQú4ø ::ñQú4ù -> p21 <cnt1 t1>;ñ4ñQú ;; it is necessary to have a lock on theñ4ñ4ñ ;; object in order to continueñ4ñQò nextñ4ñQó :: p21 <cnt1 t1>, locker <t1 i>ñ4ñQô -> p22 <cnt1 t1>, locker <t1 i>ñ4ñQõ ;; resume a thread that is in the wait-setñ4ñQö nextñ4ñ ÷ :: p22 <cnt1 t1>, wait-set <<t i> ,<cnt t>>ñ4ñQø -> p23 <cnt1 t1>, resumed-set <<t i> <cnt t>>ñ4ñQù end-notify(<cnt1 t1>)ñQò4ú :: p23 <cnt1 t1>ñQò�ñ -> ;ñQò4òñQò4ó ;; Method lockñQò4ô ;; the current locker increments the lockñQò4õ lock(t)ñQò4ö :: locker <t i>ñQò ÷ -> locker <t i+1>;ñQò4ø ;; no current locker, acquisition of the lockñQò4ù lock(t)ñQó4ú :: locked @;ñQó�ñ -> locker <t 1>;ñQó4òñQó4ó ;; Method unlockñQó4ô ;; the current locker decrements the lockñQó4õ unlock(t)ñQó4ö :: locker <t i+1>ñQó ÷ -> locker <t i>;ñQó4ø ;; the current locker releases the lockñQó4ù unlock(t)ñQô4ú :: locker <t 1>ñQô�ñ -> locked @;ñQô4òñQô4ó WhereñQô4ô t, t1 : javaobject;ñQô4õ cnt1, cnt : integer;ñQô4ö i : integer;ñQô ÷ regpar : registerparameter;ñQô4ø End JavaObject;ñQô4ùñQõ4ú Class Counter;ñQõ�ñ InterfaceñQõ4ò Use Integer;ñQõ4ó Type counter;ñQõ4ô MethodsñQõ4õ get _ : integer;
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ñQõ4ö Object Counter;ñQõ ÷ BodyñQõ4ø PlacesñQõ4ù counters : integer;ñQö4ú InitialñQö�ñ counters 1;ñQö4ò AxiomsñQö4ó get(cnt) :: counters cnt -> counters succ (cnt);ñQö4ô WhereñQö4õ cnt : integer;ñQö4ö End Counter;ñQö ÷ñQö4ø ;; Java Thread classñQö4ù ;; ------------------------ñ ÷ ú Class JavaThreads;ñ ÷ ñ Inherit JavaObject;ñ ÷ ò Renameñ ÷ ó JavaObject -> Thread;ñ ÷ ô javaobject -> javathread;ñ ÷ õ Interfaceñ ÷ ö Use JavaObject;ñ ÷4÷ Subtype javathread -> javaobject;ñ ÷ ø Methodsñ ÷ ù run, start;ñQø4ú BodyñQø�ñ Use ThreadIdentity;ñQø4ò MethodsñQø4ó start-run _ : threadidentity;ñQø4ô start-start _ : threadidentity;ñQø4õ end-start _ : threadidentity;ñQø4öñQø ÷ p11 _ , p12 _ , p13 _ , p14 _ , p15 _ : threadidentity;ñQø4ø AxiomsñQø4ù ;; Method runñQù4ú run with start-run(<cnt t>)ñQù�ñ :: id <[] run <cnt t>>ñQù4ò -> ;ñQù4ó ;; empty (to be redefined by sub-classes)ñQù4ô start-run(<cnt t>)ñQù4õ :: -> ;ñQù4öñQù ÷ ;; Method startñQù4ø start with start-start(<cnt t>) ..ñQù4ù end-start(<cnt t>)ò4ú4ú :: id <[] start <cnt t>>ò4ú�ñ -> ;ò4ú4ò ;; start is a synchronized methodò4ú4ó start-start(<cnt t>)ò4ú4ô ::ò4ú4õ -> p11 <cnt t>;ò4ú4ö next with self.lock(t)ò4ú ÷ :: p11 <cnt t>ò4ú4ø -> p12 <cnt t>;ò4ú4ù ;; start causes runò�ñQú next with Counter.get(cnt1) ..ò�ñ4ñ self.register(<[] run <cnt1 self>>)ò�ñQò :: p12 <cnt t>ò�ñQó -> p13 <cnt t>;ò�ñQô next with self.run
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ò�ñQõ :: p13 <cnt t>ò�ñQö -> p14 <cnt t>;ò�ñ ÷ ;; it is a new execution flow, thus there is no needò�ñQø ;; to wait for the end of the run methodò�ñQù next with self.unlock(t)ò4ò4ú :: p14 <cnt t>ò4ò�ñ -> p15 <cnt t>;ò4ò4ò end-start(<cnt t>)ò4ò4ó :: p15 <cnt t>ò4ò4ô -> ;ò4ò4õ Whereò4ò4ö t : javathread;ò4ò ÷ cnt, cnt1 : integer;ò4ò4ø End JavaThreads;
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