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Í×Ø�Æ�Â~Ò�� ÊÓÂ
Ò��~ÊÌÒÓÍ	�(þ
���
�Æ�Ç��~ÇÎÍ×÷	ÃÎÔ Å
Í×Ø;Ë��~ÇðÆ�Â ÇÎÔÓÖ Ã ï ÊÌÏQÍ�ÊÓÂ~ÊÓØ��yÇQÆ�ÇÿÊÓÂ~÷ ÷
Í×ÇQÆ;ÒbÂ�û�� Æ;ÏÉÇÎÃ î ÊÓÂ Ô��ÓÍ0Ï��yÆ;Í ï ÔÓÖlÃQÅ~ÍÄþÿÂ~Æ��~Í×÷��#Ôy÷��Í×Ø�ÆÐÂ
Ò��àÊÓÂ~Ò��~ÊÌÒÓÍ��(þ
���
�iÆÐÇiÒbÆ��ÓÍ×ÂvÃQÅ
Í×Â Ê	÷
Í×ÇQÈ�ÏÉÆ�Ë~ÃQÆ;ÔbÂ�ÔÓÖ!÷
Í×ÇÉÆ;ÒbÂ~Æ�Â
Ò ÃQÅ~Í Æ�ÂöÃÎÍ0ÒÓÏÉÊÌÃQÆ;ÔbÂvÔÓÖ§ÒÓÍ×Â
Í0ÃQÆ�ÈÊÓØ;ÒÓÔÓÏCÆ;ÃQÅ~Ù�ÇpÆ�Â�ÚÀÛÜÞÝàßáàâyã��på áÌæÉæüèCéÎáÌêAÜ�ë*ìÓéÉí Æ�ÇàÒbÆ��ÓÍ×Â��~ÇQÆ�Â
ÒÿÈ0Ø�ÊÓÇQÇ ÷~Æ�ÊÌÒÓÏCÊÓÙ�Ç ÊÓÂN÷ÄÇQÍ����
Í×ÂNÈ�Í§÷NÆ�ÊÌÒÓÏÉÊÓÙ�Ç0û
� �"! #%$�&('*)�+-,/.0&*1�)�$

ý!Å~Í Ë2�~ÏQË�ÔbÇÎÍAÔÓÖ�ÃQÅ
Í43§ÔbÂ~È�Í0Ë~ÃQÆ;ÔbÂ8ÊÓÂ~÷dÃQÅ
Í Æ�ÂöÃÎÍ0ÒÓÏÉÊÌÃQÆ;ÔbÂdÔÓÖ�ÒÓÍ×Â~Í0ÃQÆ�È�ÊÓØ;ÒÓÔÓÏÉÆ;ÃQÅ~ÙAÇDÆ�ÂvÃQÅ
Í�Í65
Æ�ÇÎÃQÆ�Â
ÒÚ»ÛÜ(Ý ßá�âyã ÇQÈCÅ
Í×÷%�~Ø�ÆÐÂ
Ò Ö ÏÉÊÓÙ�Í ï ÔÓÏQñ ò^øÓùçõiÆ�Ç ÃÎÔ7�NÂ~÷»Â
Í×ÊÌÏ�ÔÓË~ÃQÆ�Ù�ÊÓØðÇÎÔbØ��~ÃQÆ;ÔbÂ�ÔÓÏ�ÃQÅ
Í�ú�Í×ÇÎÃ�ÇÎÔbØ��
ÃQÆ;ÔbÂÖ ÔÓÏ ÃQÅ~Í ÇQÈCÅ
Í×÷%�~ØÐÆ�Â
Ò�Ë~ÏQÔÓú Ø;Í×Ù ûgý Ôv÷
Í×ÇÉÆ;ÒbÂ»ÊÓÂ»Í98AÈ0Æ;Í×ÂöÃHÒÓÍ×Â
Í0ÃQÆ�È ÊÓØ;ÒÓÔÓÏÉÆ;ÃQÅ~Ù¢ÖrÔÓÏ�ÃQÅ
Í ÇQÈÉÅ~Í×÷%�~Ø�Æ�Â~ÒË~ÏÉÔÓúNØ;Í×Ù ï Í*ÇQÅ
Ô��~ØÐ÷
�~ÏÉÇÎÃ�÷
Í×ÇÉÆ;ÒbÂðÃQÅ
ÍlÏQÍ0ËNÏQÍ×ÇÎÍ×ÂöÃQÊÌÃQÆ;ÔbÂiÔÓÖyÃQÅ
ÍlÇÎÔbØ:�
ÃQÆ;ÔbÂ Ö ÏQÔbÙ6ÊÓÂiÆÐÂ~Æ;ÃQÆ�ÊÓØÌÇQÈCÅ
Í×÷%�~Ø;Í î ÃQÅ~Æ�ÇÙ�Í×ÊÓÂNÇ
�NÂ~÷~Æ�Â~Ò ï Å~ÆÐÈÉÅ	ÏQÍ0Ë~ÏQÍ×ÇÎÍ×ÂöÃQÊÌÃQÆ;ÔbÂ�ÒbÆ��ÓÍ×Ç �NÇðÃQÅ
ÍÕú�Í×ÇQÃÿÇÎÔbØ:�
ÃQÆ;ÔbÂ ÖrÔÓÏðÃQÅ
Í�ÇÉÈÉÅ
Í×÷%�NØ�Æ�Â
Ò�ËNÏQÔÓúNØ;Í×Ù û
;	<



= ô
ý!Å~Í×ÇÎÍ%ÏQÍ0Ë~ÏQÍ×ÇQÍ×ÂÑÃQÊÌÃQÆ;ÔbÂNÇlÊÌÏQÍ�È0ÊÓØ�Ø�Í×÷�ÈÉÅ
ÏQÔbÙ�ÔbÇÎÔbÙ�Í×ÇªÔÓÏlÒÓÍ×Â
ÔbÙ�Í×ÇªÆ�ÂÕÒÓÍ×Â
Í0ÃQÆ�È!ÊÓØ�ÒÓÔÓÏÉÆ;ÃQÅ~Ù ÃÎÍ0ÏÉÙAÆ�Â
ÔbØ;ÔÓÒ>�Óû
? Í×È�ÔbÂN÷ î ÒÓÍ×Â
Í0ÃQÆ�ÈHÔÓË�Í0ÏÉÊÌÃÎÔÓÏÉÇÕÊÌÏQÍ ÈCÅ
ÔbÇÎÍ×Â8ÃÎÔ�È�ÏQÍ×ÊÌÃÎÍ#Â
Í ï ÔA@üÇÎË~ÏÉÆ�Â~Ò	÷%�
ÏCÆ�Â
Ò ÃQÅ~Í Í9�ÓÔbØ��~ÃQÆ;ÔbÂdÔÓÖ�ÃQÅ
ÍÒÓÍ×Â
Í0ÃQÆÐÈ%ÊÓØ;ÒÓÔÓÏÉÆ;ÃQÅ~Ù#ûàÁ3ÂDÃQÅNÆ�ÇpÃQÅ
Í×ÇQÆ�Ç î ÇÎÍ9�ÓÍ0ÏCÊÓØyÒÓÍ×Â
Í0ÃQÆ�È%ÊÓØ;ÒÓÔÓÏÉÆ�ÃQÅ~Ù�ÇpÊÌÏQÍ§ÃÎÍ×ÇÎÃÎÍ×÷�ÊÓÂ~÷ÕÈ�ÔbÙ�ËNÊÌÏÉÍ×÷ÕÃÎÔÿÍ×ÊÓÈCÅÔÓÃQÅ
Í0ÏÄÃÎÔ	ÇQÍ0Í ï ÅNÆ�ÈÉÅ�ÔÓË�Í0ÏÉÊÌÃÎÔÓÏÄÒbÆ��ÓÍ×ÇB�~Ç Ê ú�Í0ÃÎÃÎÍ0ÏDÇÎÔbØ��~ÃQÆ;ÔbÂüû�ý!Å
ÍAËNÏQÔÓúNØ;Í×Ù�ÆÐÇiÅ
Ô ï±ï Í Æ�ÂöÃÎÍ0ÒÓÏÉÊÌÃÎÍÒÓÍ×Â
Í0ÃQÆÐÈ	ÊÓØ;ÒÓÔÓÏCÆ;ÃQÅ~Ù�ÇHÆ�Â�ÃQÅ~Í	Í65
Æ�ÇÎÃQÆ�Â~ÒDCFEÍHGJIÊAKL�6ÇM�yÇÎÃÎÍ×ÙON ý ÔvÊÓÂNÇ ï Í0Ï�ÃQÅ~ÆÐÇP�Q�
Í×ÇÎÃQÆ;ÔbÂ î%ï Í�ÇQÅ
Ô��~Ø�÷ÊÓÂ~ÊÓØ���R0Í�ÊÓÂ~÷e÷
Í×ÇQÆ�ÒbÂ»Å
Ô ï ÒÓÍ×Â
Í0ÃQÆ�È�ÊÓØ;ÒÓÔÓÏÉÆ�ÃQÅ~Ù�ÇHÈ�ÔbÙ�ÙS�NÂ~Æ�È0ÊÌÃÎÍ ï Æ;ÃQÅ»ÔÓÃQÅ
Í0Ï#È�ÔbÙ�Ë�ÔbÂ
Í×ÂöÃQÇHÔÓÖ ÃQÅ
ÍÇM�yÇÎÃÎÍ×Ù û!ý Ô ÷~ÔAÃQÅ~ÊÌÃ î�ï Í ï ÔÓÏÉñ ï Æ;ÃQÅ ÃQÅ
ÍÄþ�ÂNÆ��~Í×÷�� Ô ÷~Í×Ø�Æ�Â
ÒP� ÊÓÂ
Ò��~ÊÌÒÓÍT�(þ��U�0� î�ï Å~Æ�ÈCÅ Å
Í×Ø�ËNÇV�~ÇÃÎÔ�Æ�Ø�Ø��NÇÎÃÎÏÉÊÌÃÎÍiÃQÅ
ÍÄÊÓÂ~ÊÓØ��yÇQÆ�Ç�ÊÓÂ~÷	÷~Í×ÇQÆ;ÒbÂ#ÔÓÖªÊ ÇM�yÇÎÃÎÍ×Ù ûÿý!Å
Í þ
�U�6òXW×øÓøÌõ î òXW�Y><Ìõ î òZY = õ ÆÐÇ�ÊHØ�ÊÓÂ
Ò��~ÊÌÒÓÍ
�~ÇQÍ×÷'ÃÎÔ	ÇQË�Í×È0Æ�Ö[� î � Æ�Ç"�~ÊÓØ�Æ�R0Í î ÊÓÂ~÷ ÷
ÔyÈ9�~Ù�Í×ÂöÃiÃQÅ
ÍHÊÌÏQÃQÆ;Ö(ÊÓÈ�ÃQÇ ÔÓÖ%ÊÓÂvÔÓú�GÎÍ×È�Ã\��ÔÓÏÉÆ;Í×ÂöÃÎÍ×÷vÇM�yÇÎÃÎÍ×Ù]�~Â~÷
Í0Ï÷
Í9�ÓÍ×Ø�ÔÓËNÙ�Í×ÂöÃ0û�Á Ã*ÆÐÇ�ÊÓÂAÊÌÃÎÃÎÍ×Ù�Ë~Ã*ÃÎÔDÇÎÃQÊÓÂ~÷NÊÌÏÉ÷~Æ�R0Í%ÃQÅ
Í�ÊÌÏQÃQÆ;Ö(ÊÓÈ�ÃQÇlÔÓÖ�ÊÓÂ~ÊÓØ��yÇQÆ�ÇlÊÓÂ~÷A÷
Í×ÇQÆ;ÒbÂ*^pÇÎÍ×Ù�ÊÓÂöÃQÆ�È0ÇÙ�Ôy÷
Í×Ø�Ç î ÇM� ÂöÃQÊÓÈ�ÃQÆ�ÈiÂ~ÔÓÃQÊÌÃQÆ;ÔbÂ î ÊÓÂ~÷ ÷~Æ�ÊÌÒÓÏÉÊÓÙ�Ç×û
_�Í��NÇÎÍ×÷8ÊÓÇ�Ê�÷
Í×ÇQÆ;ÒbÂ8ÃÎÔ ÔbØ§ÃQÅ
Í4`�ÊÌÃQÆ;ÔbÂNÊÓØa`!ÔbÇÎÍ òXW×øÓøÓõ�ûbCFEÍHG�IÊAKL� ÇQÈÉÅ~Í×÷%�~Ø�Æ�Â~Ò	Æ�ÇÕÊ�ÇÎÍ×Ù�Æ��c�NÂ~Æ�ÇQÅ~Í×÷ÊÌË~Ë Ø�Æ�È0ÊÌÃQÆ;ÔbÂ�Ö ÏÉÊÓÙ�Í ï ÔÓÏQñ�ò^óÌôÓõ î
ï Å~ÆÐÈÉÅ ï ÊÓÇ�÷
Í×ÇQÆ�ÒbÂ
Í×÷�ú��4CÿÔÓÏÉÂ Í0Ã�ÊÓØÞû�ò^ø�dçõ î ò^øÓøÓõ î ò^øÓùÌõ�û
� �\e fhg�iL'jgB1�ilk fnmpoq$�1Mr-iL+ts )�+�ivuw1"$/xzyF{V$/x�,/{ax�i

ý!Å~ÍDþÿÂ~Æ��~Í×÷�� Ôy÷
Í×Ø�Æ�Â
ÒO�àÊÓÂ
Ò��~ÊÌÒÓÍF�(þ
���
� òXW×øÓøÌõ î òXW�Y><Ìõ Æ�Ç�ÊAÙ�Ôy÷
Í0ÏÉÂ	ÊÌË~Ë~ÏQÔbÊÓÈCÅ ÃQÅ~ÊÌÃÿÅ~Í×Ø;ËNÇ!ÇÎÔÓÖ Ã\�ï ÊÌÏQÍ�÷
Í×ÇQÆ;ÒbÂ~Í0Ï ÃÎÔ ÊÓÂ~ÊÓØ��yÇQÆ�ÇHÊÓÂ~÷e÷
Í×ÇQÆ�ÒbÂ»È�ÔbÙ�Ë Ø;Í65»ÇÎÔÓÖ Ã ï ÊÌÏQÍÓû�þ
����ÊÓÇH÷~Í×ÇQÈ�ÏÉÆ;ú�Í×÷ Æ�ÂKòZY = õðÆ�Ç�ÊÒÓÏÉÊÌË Å~Æ�È0ÊÓØpØ�ÊÓÂ
Ò��~ÊÌÒÓÍÄÖrÔÓÏ��yÆ�Ç��~ÊÓØ�Æ�R×Æ�Â
Ò î ÇÎË�Í×È0Æ;Ö|� ÆÐÂ
Ò î È�ÔbÂ~ÇQÃÎÏ"�~È�ÃQÆ�Â
Ò î ÊÓÂ~÷ ÷
Ô È9�NÙ�Í×ÂÑÃQÆÐÂ
ÒAÃQÅ
ÍÕÊÌÏQÃQÆ;Ö(ÊÓÈ�ÃQÇÔÓÖ¾Ê ÇÎÔÓÖrÃ ï ÊÌÏÉÍ6� Æ�ÂÑÃÎÍ×ÂNÇQÆ��ÓÍ�ÇM�yÇÎÃÎÍ×Ù û þ
�U�ÀÆ�ÇðÂ
ÔÓÃ ÊHË~ÏQÔÓÒÓÏÉÊÓÙAÙ�Æ�Â
Ò�Ø�ÊÓÂ
Ò��~ÊÌÒÓÍÕú2�~ÃÿÆ;Ã Æ�ÇðÊ�Ù�Ôy÷
Í×Ø�Æ�Â~ÒØ�ÊÓÂ~Ò��~ÊÌÒÓÍÓûL�
ÏQÔbÙ�þ��U� ï Í�È0ÊÓÂAÒÓÍ×Â
Í0ÏÉÊÌÃÎÍÿÊiÈ�Ô ÷~Í�Æ�Â�÷~Æ�@�Í0ÏQÍ×ÂöÃ�Ë~ÏQÔÓÒÓÏCÊÓÙ�Ù�Æ�Â
ÒiØÐÊÓÂ
Ò��~ÊÌÒÓÍ×Ç*ØÐÆ;ñÓÍ�3V}�}ÔÓÏ
~bÊ��ÌÊ�ÃQÅNÆ�Ç!Æ�Ç�È0ÊÓØ�Ø;Í×÷ Ö ÔÓÏ ï ÊÌÏÉ÷#Í×Â
ÒbÆÐÂ
Í0Í0ÏÉÆ�Â
Ò#òZY = õ*û�_�ÍÄÈ0ÊÓÂ	ÊÓØÐÇÎÔ�ÒÓÍ×Â
Í0ÏÉÊÌÃÎÍÄÊÓÂ þ
���8Ù�Ôy÷
Í×ØüÖ ÏQÔbÙÊ�ËNÏQÔÓÒÓÏÉÊÓÙ�Ù�ÆÐÂ
Ò�Ø�ÊÓÂ
Ò��~ÊÌÒÓÍ î ÃQÅNÆ�Ç%Æ�Ç!È0ÊÓØ�Ø�Í×÷4`!Í9�ÓÍ0ÏÉÇÎÍDÍ×Â
ÒbÆ�Â
Í0Í0ÏCÆ�Â
Ò#òZY = õ�ûý!Å~ÍiÈ�ÔbÂ~È�Í0Ë~Ã��~ÊÓØ Ù�Ô ÷~Í×Ø�ÔÓÖ ÃQÅ
ÍDþ��U�vÆÐÇ%È�ÔbÙ�Ë�ÔbÇÎÍ×÷ ÔÓÖlùÕÙ�ÊJGÎÔÓÏ�Í×Ø;Í×Ù�Í×ÂöÃQÇ9^
� ý!Å
Í��§ÊÓÇQÆ�È����~ÆÐØ�÷~Æ�Â
ÒDúNØ;ÔyÈQñyÇ%ÔÓÖ�þ��U�þ��U�vÆÐÇ!È�ÔbÙ�Ë�ÔbÇÎÍ×÷ ÔÓÖ�ùÕñyÆ�Â~÷~Ç¾ÔÓÖ ú2�~Æ�ØÐ÷~Æ�Â
Òiú Ø;Ô ÈÉñ Ç�^

WÌû�ý!Å~Æ�Â
ÒbÇ�^ ý�Å
Í0ÏQÍiÊÌÏQÍiÖ Ô��
Ï!ñyÆ�Â~÷HÔÓÖ ÃQÅ~Æ�Â~ÒbÇ%Æ�Â�ÃQÅ
Í þ
���
� ? ÃÎÏ"�~È�Ã��
ÏCÊÓØ�ÃQÅ~Æ�Â
ÒbÇý!Å
Í×ÇÎÍ#ÏÉÍ0Ë~ÏQÍ×ÇÎÍ×ÂöÃ�ÃQÅ
Í ÇÎÃQÊÌÃQÆÐÈ ËNÊÌÏQÃQÇAÔÓÖðþ
�U� î ÃQÅ
Í×ÇQÍ#ÃQÅ~Æ�Â
ÒbÇÕÏÉÍ0Ë~ÏQÍ×ÇÎÍ×ÂöÃ�Í×Ø;Í×Ù�Í×ÂöÃQÇÃQÅ~ÊÌÃ�ÊÌÏQÍDÍ×Æ;ÃQÅ
Í0Ï�È�ÔbÂNÈ�Í0Ë~Ã��~ÊÓØ ÔÓÏ�ËNÅ�� ÇÉÆ�È0ÊÓØÞû*Á3Â#þ
��� ï Í Å~Ê��ÓÍÄÇÎÍ9�ÓÍ×Â úNÊÓÇQÆ�ÈiÃQÅ~Æ�Â
ÒbÇ9^È0Ø�ÊÓÇQÇ î ÆÐÂÑÃÎÍ0ÏQÖ(ÊÓÈ�Í î È�ÔbØ�ØÐÊÌú�ÔÓÏCÊÌÃQÆ;ÔbÂ î �~ÇÎÍiÈ0ÊÓÇQÍ î ÊÓÈ�ÃQÆ��ÓÍDÈ0ØÐÊÓÇQÇ î È�ÔbÙ�Ë�ÔbÂ
Í×ÂöÃ î Â
Ôy÷
ÍÓû
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Class
+Attributes
+Operations()

� Æ;Ò��
ÏQÍ = û�WA^a3§Ø�ÊÓÇQÇ×û
Name of the Interface

� Æ;Ò��
ÏÉÍ = û�YQ^*Á3ÂÑÃÎÍ0ÏQÖ(ÊÓÈ�ÍÓû
�����[�2��� î �~Ò��~ÏQÍ = û�WiÆ�Ç%Ê�÷
Í×ÇÉÈ�ÏÉÆ;Ë~ÃQÆ;ÔbÂHÔÓÖ Ê�ÇÎÍ0Ã!ÔÓÖpÔÓú�GÎÍ×È�ÃQÇ î~ï Å~ÆÐÈÉÅ ÇQÅ~ÊÌÏÉÍ ÃQÅ
ÍiÇQÊÓÙ�ÍÊÌÃÎÃÎÏÉÆ;ú2�
ÃÎÍ×Ç î ÔÓË�Í0ÏÉÊÌÃQÆ;ÔbÂ~Ç î ÏÉÍ×Ø�ÊÌÃQÆ;ÔbÂ~ÇQÅNÆ;ËNÇ î ÊÓÂ~÷#ÇÎÍ×Ù�ÊÓÂöÃQÆ�È0Ç9^
� ÂT���(������� �2� � î �~Ò��
ÏÉÍ = û�Y ÆÐÇ*ÊÄÈ�ÔbØ�Ø;Í×È�ÃQÆ;ÔbÂAÔÓÖüÔÓË�Í0ÏCÊÌÃQÆ;ÔbÂ~Ç î ï Å~Æ�ÈCÅ�ÇÎË�Í×È0Æ;Ö|��Ê ÇÎÍ0Ï��yÆ�È�ÍÔÓÖ ÊAÈ0Ø�ÊÓÇQÇ0û
�h��� � ���%� � î �|�~Ò��
ÏQÍ = û ù��ªÆ�ÇªÊÄ÷
Í×ÇQÈ�ÏCÆ;Ë~ÃQÆ;ÔbÂAÔÓÖàÊDÇQÍ0Ã¾ÔÓÖ ÇÎÍ����~Í×Â~È�Í×Ç¾ÔÓÖàÊÓÈ�ÃQÆ;ÔbÂ~Ç¾ÃQÅ~ÊÌÃÊ#ÇM�yÇÎÃÎÍ×Ù¤Ë�Í0ÏQÖ ÔÓÏÉÙ�ÇðÃQÅ~ÊÌÃ �yÆ;Í×Ø�÷~Ç ÊÓÂ�ÔÓú ÇÎÍ0Ï��ÌÊÌúNØ;Í�ÏQÍ×Ç��NØ;ÃðÔÓÖ��ÌÊÓØ��
Í�ÃÎÔ#Ê Ë ÊÌÏQÃQÆ�È9�~Ø�ÊÌÏÊÓÈ�ÃÎÔÓÏ×û � Â#ÊÓÈ�ÃÎÔÓÏðÈ0ÊÓÂ#ú�Í Ê-�~ÇÎÍ0Ï!ÔÓÏ�ÊÓÂ
ÔÓÃQÅ
Í0Ï�Ç�� ÇÎÃÎÍ×Ù#û

� �ªÍ×ÅNÊ��yÆ;ÔÓÏÉÊÓØ�ÃQÅNÆ�Â
ÒbÇ

�pÆ�Ò��
ÏQÍ = û ùQ^ªþÿÇÎÍB3%ÊÓÇÎÍÓû
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message

�pÆ�Ò��
ÏQÍ = ûZ;�^�� Í×ÇQÇQÊÌÒÓÍ×Ç×û

state

� Æ;Ò��
ÏQÍ = û = ^ ? ÃQÊÌÃÎÍDÙ�ÊÓÈCÅ~Æ�Â
Í×Ç×û
ý!Å
Í×ÇÎÍ ÊÌÏÉÍ ÃQÅ
Í ÷��yÂ~ÊÓÙ�Æ�ÈÿËNÊÌÏÉÃQÇ%ÔÓÖ�þ��U�lûNý�Å
Í×ÇÎÍ ÃQÅ~Æ�Â~ÒbÇ§ÏQÍ0Ë~ÏQÍ×ÇÎÍ×ÂöÃ%ú�Í×Å~Ê��yÆ;ÔÓÏ!ÔJ�ÓÍ0ÏÃQÆ�Ù�Í ÊÓÂ~÷ ÇQËNÊÓÈ�ÍÓûªý!Å~Í0ÏQÍ ÊÌÏQÍiÃ ï ÔAñyÆ�Â~÷NÇªÔÓÖ ú�Í×Å~Ê�� Æ;ÔÓÏCÊÓØ�ÃQÅ~Æ�Â
ÒbÇ0û
�pÆ�ÏÉÇÎÃ î ÊÓÂ��|�(�J��� �%� �J�|�(� î �|�NÒ��
ÏQÍ = ûZ;�� îHï Å~Æ�ÈCÅ ÏQÍ0Ë~ÏQÍ×ÇQÍ×ÂÑÃQÇvÊgÇÎÍ0Ã'ÔÓÖ Ù�Í×ÇÉÇQÊÌÒÓÍ×ÇÍ65yÈCÅ~ÊÓÂ
ÒÓÍ×÷ ÊÓÙ�ÔbÂ
ÒAÊ�ÇQÍ0Ã%ÔÓÖpÔÓú�G3Í×È�ÃQÇ0û
? Í×È�ÔbÂ~÷ î Ê � � � ����� �%�A� �|��� î �|�~Ò��
ÏÉÍ = û = � î�ï Å~Æ�ÈCÅ ÇÎË�Í×È0Æ��~Í×Ç�ÊAÇÎÍ��Q�
Í×Â~È�ÍDÔÓÖlÇÎÃQÊÌÃÎÍ×ÇÃQÅ~ÊÌÃ�ÊÓÂ#ÔÓú�G3Í×È�Ã!ÒÓÔ Í×Ç!ÃQÅ~ÏQÔ��
ÒbÅ#÷%�~ÏÉÆ�Â
ÒÕÆ;ÃQÇ!Ø�Æ�ÖrÍ0ÃQÆ�Ù�ÍÿÆ�Â�ÏÉÍ×ÇÎË�ÔbÂ~ÇÎÍ ÃÎÔ�Í9�ÓÍ×ÂöÃQÇ0û

��� ÏQÔ��
ËNÆÐÂ
ÒÕÃQÅ~Æ�Â
ÒbÇ
� ���2�J���%  � î �|�NÒ��
ÏQÍ = û ø�� Æ�ÇgÒÓÍ×Â
Í0ÏÉÊÓØX��Ë¡�
ÏQË�ÔbÇÎÍ�Ù�Í×ÈCÅ~ÊÓÂ~Æ�ÇÉÙ Ö ÔÓÏ ÔÓÏÉÒbÊÓÂ~Æ�R×Æ�Â
ÒÍ×Ø;Í×Ù�Í×ÂöÃQÇÀÆ�ÂöÃÎÔ ÒÓÏQÔ��
ËNÇ×û ? ÃÎÏ"�~È�Ã��
ÏÉÊÓØ�ÃQÅNÆ�Â
ÒbÇ î ú�Í×Å~Ê�� Æ;ÔÓÏCÊÓØ�ÃQÅ~Æ�Â
ÒbÇ î ÊÓÂN÷=ÔÓÃQÅ
Í0ÏÒÓÏQÔ��
ËNÆ�Â~Ò�ÃQÅ~Æ�Â
ÒbÇ%È0ÊÓÂ ú�Í ËNØÐÊÓÈ�Í×÷#Æ�Â Ê�ËNÊÓÈÉñçÊÌÒÓÍÓû

� � Â~Â~ÔÓÃQÊÌÃQÆ;ÔbÂ#ÃQÅ~ÆÐÂ
ÒbÇ
¢��%�J� � î �|�~Ò��
ÏQÍ = û£d>�ÄÊÌÏQÍ�ÃQÅ
Í�Í65yËNØ�ÊÓÂ~ÊÌÃÎÔÓÏ��vËNÊÌÏQÃQÇÄÔÓÖ�þ
�U�6Ù�Ôy÷
Í×Ø�Ç0ûp¤�ÔÓÃÎÍ×Ç�ÊÌÏQÍÈ�ÔbÙ�Ù�Í×ÂöÃQÇ ÃQÅ~ÊÌÃ ÊÌÏQÍ'ÊÌË~ËNØÐÆ;Í×÷�ÃÎÔ�÷
Í×ÇÉÈ�ÏÉÆ;ú�Í ÔÓÏ Æ�Ø�Ø:�~Ù�Æ�Â~ÊÌÃÎÍ ÃQÅ
Í�Í×Ø;Í×Ù�Í×ÂöÃQÇ�ÔÓÖ ÃQÅ
ÍÙ�Ô ÷~Í×ØÞû



= ù

Package

�pÆ�Ò��
ÏQÍ = û øQ^�¥ ÊÓÈÉñçÊÌÒÓÍ×Ç0û

Note   

� Æ;Ò��~ÏQÍ = û£d�^�¤�ÔÓÃÎÍ×Ç0û

Y û�`!Í×Ø�ÊÌÃQÆ;ÔbÂNÇQÅ~Æ;ËNÇ
¦4� � ����§���� ��¨ î �|�~Ò��
ÏQÍ = û ó��iÆ�ÇDÊU�NÇQÆ�Â
Ò ÏQÍ×ØÐÊÌÃQÆ;ÔbÂ~ÇQÅ~Æ�Ë'ÃQÅ~ÊÌÃDÇQÃQÊÌÃÎÍ×ÇDÃQÅNÊÌÃÄÊ	ÈÉÅ~ÊÓÂ
ÒÓÍ�Æ�ÂÇÎË�Í×È0Æ��NÈ0ÊÌÃQÆ;ÔbÂ ÔÓÖ�ÔbÂ
Í ÃQÅ~ÆÐÂ
Ò2�(Ø�Æ;ñÓÍ Ê È0Ø�ÊÓÇQÇ�©L�ÓÍ×ÂöÃw��ÙAÊ��#Ê�@�Í×È�ÃÿÊÓÂ
ÔÓÃQÅ~Í0Ï�ÃQÅ~ÆÐÂ
Ò�ÃQÅ~ÊÌÃ
�~ÇÎÍ×ÇÆ;Ã��(Ø�Æ;ñÓÍiÈ0Ø�ÊÓÇÉÇa_ ÆÐÂ~÷
Ô ï �Cû
ª ��� � � � � �J�|�¡� î �|�~Ò��
ÏQÍ = û�<��lÆ�ÇlÊDÇÎÃÎÏ"�~È�Ã��
ÏCÊÓØyÏQÍ×Ø�ÊÌÃQÆ;ÔbÂ~ÇÉÅ~Æ;ËÕÃQÅ~ÊÌÃ*Í65
Æ�ÇÎÃQÇ*Æ�Â ä0å;áçæCæ�«A¬Þá�­ÓéÎáÌêÊÓÂ~÷�ÇÎË�Í×È0Æ��~Í×Ç!ÃQÅNÊÌÃÿÔÓú�G3Í×È�ÃQÇðÔÓÖlÔbÂ~ÍDÃQÅ~ÆÐÂ
Ò ÊÌÏQÍÕÈ�ÔbÂ~Â
Í×È�ÃÎÍ×÷�ÃÎÔ�ÔÓú�GÎÍ×È�ÃQÇðÔÓÖ*ÊÓÂ
ÔÓÃQÅ~Í0Ï×û � ÂÊÓÇQÇÎÔyÈ0Æ�ÊÌÃQÆ;ÔbÂ#ÃQÅNÊÌÃ�Æ�Ça�~Ç��NÊÓØ�Ø��AÙ�ÊÓ÷~Íiú�Í0Ã ï Í0Í×Â#Ã ï ÔAÈ0Ø�ÊÓÇÉÇÎÍ×Ç0û
® �����Q� �¡� �|¯ � �J�|�¡� î �|�~Ò��~ÏQÍ = û�W0ô	�HÆÐÇ°�NÇÎÍ×÷eÆ�Â»Ê ä×å áçæCæ�«A¬Þá�­bé3áÌê ÊÓÂ~÷eÆ;Ã�È�ÔÓÏQÏQÍ×ÇÎË�ÔbÂ~÷~ÇÃÎÔ ÃQÅ
Í ÏQÍ×Ø�ÊÌÃQÆ;ÔbÂ~ÇÉÅ~Æ;Ë�ú�Í0Ã ï Í0Í×ÂvÊ ÒÓÍ×Â~Í0ÏÉÊÓØlÃQÅ~ÆÐÂ
ÒD�(È0ÊÓØ�Ø;Í×÷ ÃQÅ
ÍAÇ��
Ë�Í0ÏÉÈ0ØÐÊÓÇQÇw�ÿÊÓÂ~÷vÊ#Ù�ÔÓÏQÍÇÎË�Í×È0Æ��NÈðñyÆ�Â~÷HÔÓÖ ÃQÅ~ÊÌÃ!ÃQÅ~Æ�Â~Ò4�(È0ÊÓØÐØ;Í×÷#Ç��
úüÈ0Ø�ÊÓÇÉÇ§ÔÓÏ�ÈÉÅ~ÆÐØ�÷¡�Cû



= ;

� Æ;Ò��
ÏÉÍ = û óQ^�CÿÍ0Ë�Í×Â~÷
Í×Â~È6�Óû

employer
0..1

employes
*

� Æ;Ò��
ÏÉÍ = û�<Q^ � ÇQÇÎÔyÈ0Æ�ÊÌÃQÆ;ÔbÂüû



=>=

�pÆ�Ò��
ÏQÍ = û�W0ô�^ � Í×Â
Í0ÏÉÊÓØ�Æ�R×ÊÌÃQÆ�ÔbÂüû

� Æ;Ò��
ÏQÍ = û�W>WA^�`!Í×ÊÓØ�Æ�R×ÊÌÃQÆ�ÔbÂüû

±O� �2� �|¯ � �J�|�¡� î �~Ò��
ÏÉÍ = û�W>W Æ�Ç�Ê ÇÎÍ×Ù�ÊÓÂöÃQÆ�È ÏQÍ×Ø�ÊÌÃQÆ�ÔbÂ~ÇQÅ~Æ;Ë8ú�Í0Ã ï Í0Í×Â ä0å;áçæÉæ²¬ ³¾Ü0éÉæ�î%ï Å
Í0ÏQÍÔbÂ
Í È0Ø�ÊÓÇQÇÉÆ��~Í0Ï!ÇÎË�Í×È0Æ��~Í×Ç%ÊAÈ�ÔbÂÑÃÎÏÉÊÓÈ�Ã�ÃQÅ~ÊÌÃ�ÊÓÂ
ÔÓÃQÅ~Í0Ï ä0å;áçæCæw¬ ³¾Ü�é Ò��~ÊÌÏÉÊÓÂöÃQÆ;Í×Ç%ÃÎÔHÈ0ÊÌÏQÏ��HÔ��
Ã0û

ù û�CÿÆÐÊÌÒÓÏÉÊÓÙ�Ç
� ý!Å
Í Ï"�~Ø�Í×Ç î
ï Å~Æ�ÈCÅ�ÃÎÍ×Ø�Ø*�~Ç!Å~Ô ï ÃQÅ
Í ú2�~Æ�Ø�÷NÆ�Â
ÒiúNØ�Ô ÈÉñ Ç!ÊÌÏÉÍ È�ÔbÂ~Â
Í×È�ÃÎÍ×÷üû
� ? ÔbÙ�Í È�ÔbÙ�Ù�ÔbÂ Ù�Í×ÈCÅ~ÊÓÂ~Æ�ÇQÙAÇ§ÃQÅ~ÊÌÃ�ÊÌË~ËNØ��AÃQÅ
ÏQÔ��~ÒbÅ
Ô��
Ã%ÃQÅ
Í þ
�U�lû



= ø
? Í9�ÓÍ0ÏCÊÓØ�CðÆ�ÊÌÒÓÏÉÊÓÙ�Ç´�~ÇÎÍ×÷#Æ�Â þ
�U� ÊÌÏQÍ>^
�på;áçæÉæ Ú ¬Þá�­bé3áÌêÄæwµ/¶´·ÞÝ0ÜÉä�¸�«>¬(á�­bé3áÓêDæwµ4¹àæ×Ü äCáçæ0ÜT«>¬(á�­bé3áÓêDæwµ º�Ü�»×ã~Ü9¼ äCÜ°«A¬Þá�­bé3áÌêÄæwµ
º¡¸�á>¸ ÜQä9½ áÌé6¸�«A¬(á>¾
­bé3áÌêÄæwµV¿�ä�¸�¬|À�¬�¸�ÁU«A¬Þá�­ÓéÎáÌêÄæ"µP��ìÌê�Âyì>¼�Ü6¼2¸ «A¬Þá�­bé3áÌêÄæwµiá>¼¡« Ú ÜHÂ å;ìAÁÌê�Ü9¼2¸
«A¬(á�­ÓéÎáÌêÄæ ûT_�Í ï Æ�ØÐØ ÔbÂNØ��ú�ÍÿÍ65 ËNØÐÊÓÆ�Â~Æ�Â
Ò ÃQÅ
ÍðÃÃ� Ë�ÍÿÔÓÖ ÷NÆ�ÊÌÒÓÏÉÊÓÙ�Ç ï Å~Æ�ÈCÅ�ÊÌÏQÍ��NÇÎÍ×÷�Æ�ÂAÔ��~Ï§ÊÓÂNÊÓØ�� ÇÉÆ�ÇªÊÓÂN÷H÷~Í×ÇQÆ;ÒbÂüû Á�Ö�ÃQÅ
ÍÿÏQÍ×ÊÓ÷
Í0ÏÆ�Ç�Æ�ÂÑÃÎÍ0ÏÉÍ×ÇÎÃÎÍ×÷#Æ�Â ÷
Í0ÃQÊÓÆÐØ�Ç!È�ÔbÂ~È�Í0ÏÉÂNÆ�Â
ÒÕÃQÅ
ÍiÏQÍ×ÇQÃ%ÔÓÖpÃQÅ~Íi÷~Æ�ÊÌÒÓÏÉÊÓÙ�Ç�ÇÎÍ0Í òZY = õ�û
Ä
Å|Æ
ÅÃÇ È°ÉcÊ*ËAËFÌpÍÃÊjÎÐÏ�Ê*ÑÒË
3§ØÐÊÓÇQÇi÷~Æ�ÊÌÒÓÏCÊÓÙ�Ç ÏQÍ0Ë~ÏÉÍ×ÇÎÍ×ÂÑÃ ÃQÅ
Í ÇÎÃQÊÌÃQÆÐÈ�÷
Í×ÇQÆ;ÒbÂp� Æ;Í ï ÔÓÖ§Ê	ÇM�yÇÎÃÎÍ×Ù û ý�Å
Í9��ÇQÅ
Ô ï ÇiÊ ÇÎÍ0Ã ÔÓÖ§È0ØÐÊÓÇQÇÎÍ×Ç
�(ÇÎÍ0ÍP�~Ò��
ÏQÍPdöû = � î ÆÐÂÑÃÎÍ0ÏQÖ(ÊÓÈ�Í×Ç î ÊÓÂN÷�È�ÔbØ�Ø�ÊÌú�ÔÓÏÉÊÌÃQÆ;ÔbÂ~ÇðÊÓÂ~÷�ÃQÅ~Í×Æ;Ï ÏQÍ×Ø�ÊÌÃQÆ;ÔbÂNÇQÅ~Æ;ËNÇ×ûS3§Ø�ÊÓÇQÇ ÷~ÆÐÊÌÒÓÏÉÊÓÙ�Ç ÊÌÏQÍÃQÅ
ÍDÙ�ÔbÇÎÃ´�~ÇQÍ×÷ Æ�Â Ù�Ôy÷
Í×Ø�Æ�Â
ÒÕÔÓú�GÎÍ×È�Ã!ÔÓÏÉÆ�Í×ÂÑÃÎÍ×÷#Ç�� ÇÎÃÎÍ×ÙAÇ0û
Ä
Å|Æ
Å[Æ Ó0Ô2Õ
ÖvÔ2×vØ�ÔÙÌpÍÃÊ(Î�Ï�Ê*ÑÚË
? Í��Q�
Í×Â~È�Í�CðÆ�ÊÌÒÓÏCÊÓÙ�Ç%ÏQÍ0Ë~ÏÉÍ×ÇÎÍ×ÂÑÃ%ÃQÅ~Íi÷�� ÂNÊÓÙ�Æ�Èð÷
Í×ÇQÆ;ÒbÂT�yÆ;Í ï ÔÓÖ Ê�ÇM�yÇÎÃÎÍ×Ù û*ý!Å~Í9� ÇQÅ
Ô ï ÊÓÂ Æ�ÂöÃÎÍ0ÏÉÊÓÈ²�ÃQÆ;ÔbÂ î È�ÔbÂNÇQÆ�ÇÎÃQÆ�Â~ÒDÔÓÖpÊ�ÇÎÍ0Ã§ÔÓÖàÔÓú�GÎÍ×È�ÃQÇ!ÊÓÂ~÷HÃQÅ
Í×Æ;Ï%ÏÉÍ×Ø�ÊÌÃQÆ;ÔbÂ~ÇQÅNÆ;ËNÇ î ÆÐÂ~È0Ø��~÷~ÆÐÂ
ÒiÃQÅ
Í Ù�Í×ÇQÇÉÊÌÒÓÍ×Ç%ÃQÅ~ÊÌÃ!Ù�Ê��ú�Í�÷~ÆÐÇÎËNÊÌÃQÈÉÅ~Í×÷�ÊÓÙ�ÔbÂ
ÒDÃQÅ
Í×Ù û ? Í��Q�
Í×Â~È�Í�÷NÆ�ÊÌÒÓÏÉÊÓÙ�ÇlÊÌÏÉÍ�Æ�ÂöÃÎÍ0ÏÉÇÎÍ×È�ÃQÆ;ÔbÂ ÷~Æ�ÊÌÒÓÏÉÊÓÙAÇ îÑï ÅNÆ�ÈÉÅ�Í×Ù�ËNÅ~ÊÓÇQÆ�R0ÍÃQÅ
Í ÃQÆ�Ù�Í6��ÔÓÏÉ÷
Í0ÏCÆ�Â
ÒÕÔÓÖpÙ�Í×ÇQÇQÊÌÒÓÍ×Ç0û
Ä
Å|Æ
Å[Û ÜpË�ÔÝÈOÊ*ËJÔÙÌpÍÃÊjÎÐÏ�Ê*ÑÒË
� �~ÇÎÍ�È0ÊÓÇQÍ ÷~Æ�ÊÌÒÓÏCÊÓÙ�ÇQÅ
Ô ï ÇiÊ#ÇÎÍ0Ã ÔÓÖ��NÇÎÍ�È0ÊÓÇÎÍ ÊÓÂN÷'ÊÓÈ�ÃÎÔÓÏÉÇO�(Ê	ÇÎË�Í×È0Æ�ÊÓØ ñyÆ�Â~÷�ÔÓÖ§È0Ø�ÊÓÇQÇw�ðÊÓÂN÷�ÃQÅ
Í×Æ;ÏÏQÍ×ØÐÊÌÃQÆ;ÔbÂ~ÇQÅ~Æ�ËNÇ0ûBþ�ÇQÍ È0ÊÓÇÎÍ�÷~Æ�ÊÌÒÓÏCÊÓÙ�Ç ÇÉÅ
Ô ï ÃQÅ
Í	ÇQÃQÊÌÃQÆ�ÈU�NÇÎÍ	È0ÊÓÇÎÍ��yÆ;Í ï ÔÓÖDÊ ÇM�yÇÎÃÎÍ×Ù ûKý!Å
Í9��ÊÌÏQÍÆ�Ù�Ë�ÔÓÏÉÃQÊÓÂÑÃiÆ�Â�ÔÓÏÉÒbÊÓÂ~Æ�R×Æ�Â
Ò#ÊÓÂN÷'Ù�Ôy÷
Í×Ø�Æ�Â
ÒHÃQÅ
Í�ú�Í×Å~Ê�� Æ�ÔÓÏÉÇ ÔÓÖ§Ê#ÇM�yÇÎÃÎÍ×Ù ÊÓÂ~÷'ÃQÅ
ÍAÆ�ÂöÃÎÍ0ÏÉÊÓÈ�ÃQÆ;ÔbÂ�ÔÓÖ%ÊÇM�yÇÎÃÎÍ×Ù ï Æ;ÃQÅ Æ;ÃQÇ%Í×Â��yÆ;ÏQÔbÂ~Ù�Í×ÂöÃ0û
� �HÞ #%$�&(iLx�'*{�&j1")�$ßf�m�àáiv$/il&j1�.Úâ�u"x´)´'Ð1M&jã�äæåp1"$èçêéi�ëLì{�íÝ,ïîB'*{VäæilkÒ)´'*ð

Á3Â�ÃQÅ~Æ�Ç§ÇÎÍ×È�ÃQÆ;ÔbÂ ï Í ï ÆÐØ�ØNÙ�ÊÌñÓÍDÊÓÂ ÊÓÂ~ÊÓØ��yÇQÆ�Ç§ÊÓÂ~÷ ÷
Í×ÇQÆ�ÒbÂ ÔÓÖpÃQÅ
Í Æ�ÂöÃÎÍ0ÒÓÏÉÊÌÃQÆ;ÔbÂ ÔÓÖ ÒÓÍ×Â
Í0ÃQÆ�È ÊÓØ;ÒÓÔÓÏCÆ;ÃQÅ~Ù�ÇÆ�Â�ÃQÅ~Í Í65yÆ�ÇQÃQÆ�Â
Ò�CFEÍHGJIÊAKL�	ÖrÏÉÊÓÙ�Í ï ÔÓÏQñ'ò^ø�d{õ î ò^øÓøÌõ î ò^øÓùçõ��~ÇQÆÐÂ
Ò�þ�Â~Æ��~Í×÷4�#Ôy÷
Í×Ø�Æ�Â~Ò/� ÊÓÂ
Ò��~ÊÌÒÓÍO�(þ
�U�0�Cû
Ä
Å|Û
ÅÃÇ ñOòvÔbÔ%ólÍôËJõ>Íô×LÎÚÌáöÔ�÷%øÊ(ùOÖûú\Ï�Ê*ÑÝÔ%ü°ýÐÏ	þ
ý!Å~ÍdÚÀÛÜ(Ý ßá�âyã�è�é3áÌêAÜ0ë*ìÌéÉí È�ÔbÂöÃQÊÓÆ�Â~Ç ÃQÅ
Í0ÔÓÏQÍ0ÃQÆ�È0ÊÓØiÈ0ØÐÊÓÇQÇÎÍ×Ç ØÐÆ;ñÓÍ'ÇQÈÉÅ~Í×÷%�~Ø;Í�È0Ø�ÊÓÇQÇ î ÔÓÏC÷
Í0Ï È0Ø�ÊÓÇQÇ î GÎÔÓúÈ0Ø�ÊÓÇÉÇ î ÔÓË�Í0ÏCÊÌÃQÆ;ÔbÂ	È0ØÐÊÓÇQÇ î ÏQÍ×ÇÎÔ��
ÏCÈ�ÍÄÈ0Ø�ÊÓÇÉÇ î ÊÓÂ~÷	ÊÓØÐØ;Ô È0ÊÌÃQÆ�ÔbÂ	È0Ø�ÊÓÇÉÇ î ÊÓØ�ØàÔÓÖ ï Å~Æ�ÈCÅ	ÊÌÏQÍÕÊÌúNÇÎÃÎÏCÊÓÈ�ÃðÈ0ØÐÊÓÇQÇÎÍ×Ç



= d

ÊÓÂ~÷8ÏÉÍ0Ë~ÏQÍ×ÇÎÍ×ÂöÃÕÃQÅ
Í�ÃQÅ
Í0ÔÓÏQÍ0ÃQÆ�È0ÊÓØ§ËNÊÌÏÉÃÄÔÓÖ�ÃQÅ
Í�ÖrÏCÊÓÙ�Í ï ÔÓÏÉñ ûdý!Å
Í�÷
Í×ÇQÆ;ÒbÂdÔÓÖ�ÃQÅ~ÍHÍ65
Æ�ÇÎÃQÆÐÂ
Ò�C�EÍHGJIÊAKL�Ö ÏÉÊÓÙ�Í ï ÔÓÏQñ ï ÊÓÇ�÷~Æ;ÏQÍ×È�ÃÎÍ×÷ úQ�HÃQÅ
ÍiÖ ÔbØ�Ø;Ô ï Æ�Â
Ò�È�ÏÉÆ;ÃÎÍ0ÏÉÆÐÊ�ò^øÓùÓõc^
� ý!Å
Í ÇQÈÉÅ~Í×÷%�~Ø;Í0Ï�ÿ Ç§Í9�ÌÊÓØ��~ÊÌÃQÆ�ÔbÂ�ÔÓÖpÊÕÇQÈCÅ
Í×÷%�~Ø;Í Æ�Ç§ú ÊÓÇÎÍ×÷�ÔbÂ�ÃQÅ
Í Í9�ÌÊÓØ��~ÊÌÃQÆ;ÔbÂ�ÔÓÖ Æ�Â~÷~Æ�� Æ�÷2�~ÊÓØ~È�ÔbÂ��ÇÎÃÎÏÉÊÓÆ�ÂöÃQÇ�ÊÓÂ~÷�ÃQÅ~Í×Æ;Ï ï Í×Æ;ÒbÅÑÃÎÍ×÷ ÊÌÒÓÒÓÏQÍ0ÒbÊÌÃQÆ;ÔbÂüû
� ý!Å
Í-�~ÇÎÍ0ÏiÅNÊÓÇðÖ|�~ØÐØ È�ÔbÂöÃÎÏQÔbØlÔJ�ÓÍ0Ï ÃQÅ
Í�ÇQÈCÅ
Í×÷%�~ØÐÆ�Â
ÒHË~ÏQÔyÈ�Í×ÇQÇ ï Æ;ÃQÅ�ÃQÅ
Í�ÊÌú Æ�Ø�Æ;Ãô�#ÃÎÔ Í65 Ë�Í0ÏÉÆÐÙ�Í×ÂÑÃï Æ;ÃQÅ#÷~Æ�@�Í0ÏQÍ×ÂöÃ%ÇÎÍ0ÃÎÃQÆ�Â
ÒbÇ
� ý!Å
ÍiÇQÈCÅ
Í×÷%�~Ø;Í0Ï�ÊÌË~ËNØ�Æ;Í×Ç§Æ;ÃÎÍ0ÏCÊÌÃQÆ��ÓÍ Æ�Ù�ËNÏQÔ��ÓÍ×Ù�Í×ÂöÃ�Ù�Í0ÃQÅ~Ô ÷~Ç§ÃÎÔAÔÓË~ÃQÆ�Ù�Æ�R0ÍiÇQÔbØ��
ÃQÆ;ÔbÂ~Ç×û
� ý!Å
Í Ö ÏÉÊÓÙ�Í ï ÔÓÏQñ ÇQÅ
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Í�È0Ø�ÊÓÇQÇ ÷NÆ�ÊÌÒÓÏÉÊÓÙ�Ç ï Å~ÆÐÈÉÅ ÏQÍ0Ë~ÏQÍ×ÇQÍ×ÂÑÃðÃQÅ
Í�ÇÎÃQÊÌÃQÆ�È0ÊÓØ
�yÆ;Í ïÔÓÖlÔ��~Ïÿ÷
Í×ÇÉÆ;ÒbÂ	ÊÓÂN÷ ÃQÅ
ÍÕÇÎÍ��Q�
Í×Â~È�ÍÕ÷~Æ�ÊÌÒÓÏÉÊÓÙAÇ ï ÅNÆ�ÈÉÅ	ÏQÍ0Ë~ÏQÍ×ÇQÍ×ÂÑÃ�ÃQÅ
ÍÄ÷%� Â~ÊÓÙAÆ�È��yÆ;Í ï ÔÓÖlÔ��
Ïð÷
Í×ÇQÆ;ÒbÂüûý ÔÄÊÓØÐØ;Ô ï ÃQÅ
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Í×ÂÑÃQÇ î ÷
Í9�ÓÍ×Ø;ÔÓË�Í×÷Hú��O_'ÊÓØ�ØlòXW6; = õ î òXW6;ÑøÌõ�Æ�Ç��~ÇQÍ×÷ ï Å~Æ�ÈÉÅHÈ�ÔbÂöÃQÊÓÆ�Â~Ç§ÃQÅ
Í úNÊÓÇÉÆ�È�È0ØÐÊÓÇQÇÎÍ×Ç îÃQÅ~ÊÌÃiÊÌÏÉÍÕÂ~Í0Í×÷
Í×÷ ÃÎÔ ú2�~Æ�Ø�÷ ÒÓÍ×Â
Í0ÃQÆ�ÈÕÊÓØ;ÒÓÔÓÏÉÆ�ÃQÅ~Ù�Ç��(ÇÎÍ0Í��~Ò��
ÏÉÍ = û�W6;��CûÕý!Å
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Ò�Æ;ÃQÇ!È0ØÐÊÓÇQÇÎÍ×Ç%úQ�H÷~Í0ÏÉÆ��yÆ�Â
ÒÕÂ
Í ï ÔbÂ
Í×Ç0û
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Í0ÃQÆ�È ÊÓØ;ÒÓÔÓÏCÆ;ÃQÅ~Ù�Ç¾È0Ø�ÊÓÇQÇÎÍ×Ç%ÊÌÏÉÍðÆÐÂÑÃÎÍ0ÒÓÏÉÊÌÃÎÍ×÷ î ÃQÅ
Í ÇQÆ�Ù�ËNØ�ÍÒÓÍ×Â
Í0ÃQÆÐÈ�ÊÓØ;ÒÓÔÓÏCÆ;ÃQÅ~Ù±È0Ø�ÊÓÇQÇðòZ<Óùçõ�ÊÓÂN÷�ÃQÅ
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Í0ÏlÈ0Ø�ÊÓÇQÇÎÍ×ÇlÏQÍ0Ë~ÏQÍ×ÇÎÍ×ÂöÃQÆ�Â
ÒðÂ
Í ï ÒÓÍ×Â
Í0ÃQÆÐÈ%ÊÓØ;ÒÓÔÓÏÉÆ;ÃQÅ~ÙAÇ0�NÇQÆ�Â
ÒÿÃQÅ
Í%Ë~ÏÉÆÐÂ~È0Æ;ËNØ;Í*ÔÓÖNÒÓÍ×Â
Í0ÏÉÊÓØÐÆ�R×ÊÌÃQÆ;ÔbÂüûÁ3ÂB�~Ò��
ÏQÍ = û�W = ÊðÈ�ÔbÙ�Ë�ÔbÂ
Í×ÂöÃ ÷NÆ�ÊÌÒÓÏÉÊÓÙ Æ�ÇpË~ÏQÍ×ÇÎÍ×ÂöÃÎÍ×÷ÕÇQÅ
Ô ï Æ�Â
ÒðÅ
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Í×È�ÃÎÍ×÷#ÃÎÔAÔÓÃQÅ
Í0Ï�È�ÔbÙ�Ë�ÔbÂ
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GAScalingSchemeGAGeneticAlgorithm GASelectionScheme

GA1DArrayGenome

GARouletteWheelSelector

GATournamentSelector

GAUniformSelector

GASimpleGA

GASigmaTruncationScaling GASharing

GARankSelector

GAPowerLawScaling

GAPopulation

GAGenome

GANoScaling

GALinearScaling

GAIncrementalGA

GADSSelector

GADetCrowdGA

GAArray

GASteadyStateGA
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Á3ÂB�~Ò��
ÏQÍ = û�W×øðÊÿÈ0ØÐÊÓÇQÇ ÷~Æ�ÊÌÒÓÏÉÊÓÙKÇQÅ
Ô ï Ç Å
Ô ï ÃQÅ
Í¾ÒÓÍ×Â
Í0ÃQÆ�È§ÊÓØ;ÒÓÔÓÏCÆ;ÃQÅ~Ù�ÇpÊÌÏQÍ%Æ�ÂöÃÎÍ0ÒÓÏÉÊÌÃÎÍ×÷�Æ�ÂDÃQÅ
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SimpleGeneticAlgorithmC
omponent

(from optimization)

TaskComponent

ScheduleComponent

GALibComponent
(from Logical View)

Order

core

GUI Framework
<<framework>>

(from Logical View)

� Æ;Ò��
ÏQÍ = û�W = ^a3¾ÔbÙ�Ë�ÔbÂ
Í×ÂöÃVCðÆ�ÊÌÒÓÏÉÊÓÙ4^ � Í×Â
Í0ÃQÆ�È � Ø;ÒÓÔÓÏÉÆ;ÃQÅNÙ
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GeneticSetting
(from preferencesetting)

SteelOrder
(from schedulingFramework)...)

SteelDemoScheduler
(from schedulingFramework)

SteelScheduler
(from schedulingFramework)

Optimizationsettings
(from preferencesetting)

SteelDemoOrder
(from schedulingFramework)

ScheduleDirector
(from optimization)

Scheduler
(from supervision) itsScheduleDirector

CDOrder
(from Order)

chosenmethod=itsoptimizationmethod

SwapMutation
(from operators)

OrderList
(from schedulingFramework)

1

1..n

1

1..n

PartialMatchCross
(from operators)

OrderDirector
(from supervision)

itsOrderDirector

reads

JobList
(from schedulingFramework)

OrderCross
(from operators)

ProgressReporter
(from supervision)

Schedule
(from ScheduleComponent)

GA1DArrayGenome
(from GALibComponent)

GASimpleGA
(from GALibComponent)

GASelectionScheme
(from GALibComponent)

Genome

0..1

0..1

0..1

0..1

itsMutator

1

1

1

1

NthItem

1

1

1

1

theOrderList

0..2

0..1

0..2

0..1

itsCrossover

0..n

1

0..n

1

theOrderDirector

0..1

0..2

0..1

0..2

itsCrossover

1

1

1

1

theSchedule

GAPopulation
(from GALibComponent)

1..n

1

1..n

1

GeneticAlgorithm
<<single>>

1
0..n

1
0..n

theGeneticAlgorithm

n
1

n
1

constructgenome

0..1

0..1

0..1

0..1

1

0..1

1

0..1

0...

1

0...

1

create 
evaluateschedule

1

1

1

1

del...
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GeneticAlgorithm

Pc : float
Pm : float
nconv : float
NumOfGenomes : long
NumSelGenomes : long
GeneticAlgType : enum
GenomeType : enum
MutationMehod : enum
Num-Of-Offspring : long
CrossOverMethod : enum

Improve()
initialize()
GreatestConstraintViolation()
bestNeighbor()
stop()()
EvaluateGenomes()
NewSchedule(const CDScheduler *, bool)()
EvaluateGenomes()()

<<single>>
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Í ÒÓÍ×Â
ÔbÙ�ÍÄÆ�Ç�÷
Í×È�Ôy÷
Í×÷ ÃÎÔ�ÊHÇQÈÉÅ
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agenalgorithm itsgenome populationitsJobitsorderdirector itsjoblist cdschedule scheduledirorderliststeelDemoScheduler

agenalgorithm itsgenome populationitsJobitsorderdirector itsjoblist cdschedule scheduledirorderliststeelDemoSch
eduler

Add N genomes in the 
population

if Better(schedule)
then {bestevaluation=evaluation}

if Better(schedule) 
then { copy 
schedule in bestschedule}

17: AppendOrder()

1: CodedToGenome (PointerArray)

22: assign eval. to fitness(genome)

12: decode(genome)

10: Append(genome)

20: assign evaluation to bestevaluation

21: CopySchedule

15: Append(Order)

4: createpopulation(genome, popsize)

loop begin 2 
(for o =2; o<=popsize)

loop end 2

loop begin 4
for o<=popsize

end loop 4

23: evaluation()

loop begin 3

End loop3

8: CreateGenome ( )

9: copy (Genome )

16: FirstItem()

18: DeleteItem(1)

begin 5  (for o 
<=numorders)

end loop 5

3: * NthItem(o)

13: [gene=NthItem (index().ID  *)

14: GetOrder()

19: evaluate schedule

11: NthItem(o)

6: clone (cloneMethod() *)

7: copy(genome)

5: creategenomes *

2: GetNumItems()

� Æ;Ò��~ÏQÍ = û�W×óQ^ ? Í��Q�
Í×Â~È�ÍSCÿÆÐÊÌÒÓÏÉÊÓÙ ÔÓÖpÃQÅ
Í Ù�Í0ÃQÅ~Ô ÷ Á3Â~Æ;ÃQÆÐÊÓØ�Æ�R0ÍðÆ�Â�ÒÓÍ×Â
Í×Â
Í0ÃQÆ�È ÊÓØ;ÒÓÔÓÏÉÆ;ÃQÅ~Ù=È0ØÐÊÓÇQÇ
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agenalgorithm itsgenome populationcdscheduleorderlist twopointXover swapmutation roulettewheelselectornewpop

agenalgorithm itsgenome populationcdscheduleorderlist twopointXover swapmutation roulettewheelselectornewpop

23: AppendOrder(Order)

28: assign eval. to fitness

25: evaluate schedule

26: assign evaluation to bestevaluation

27: CopySchedule

29: evaluation()

3: select()

10: Do()

11: twopointcrossver(p1, p2, c1, c2)

13: mutator(swapmutation)

14: Do()

15: swapmutation(c1, pmut)

21: decode(o)

bestevaluation=
Evaluation()

loop begin 1
(for o<=populationsize)

12: mutate(pm)

1: createnewpopulation()

18: append(c1)

19: append(c2)

17: swapmutation(c2, pmut)

9: crossover(twopointcross)

6: select()

if crossoverMethod=twopointcross.

16: Do()

end loop 1

first parent is 
selected

second parent is 
selected

append first 
offspring

append second 
offspring

30: Elitism()

22: FirstItem()

24: DeleteItem(1)

20: NthItem(o)

31: deleteoldpopulation

2: selector()

4: select()

5: select()

7: select()

8: select()

� Æ;Ò��
ÏÉÍ = û�W�<Q^ ? Í��Q�
Í×Â~È�Í�CðÆ�ÊÌÒÓÏCÊÓÙ ÔÓÖpÃQÅ
Í Ù�Í0ÃQÅ
Ôy÷F�¾Í×ÇÎÃ´¤�Í×Æ;ÒbÅöú�ÔÓÏ�Æ�Â�ÒÓÍ×Â
Í×Â
Í0ÃQÆÐÈiÊÓØ;ÒÓÔÓÏÉÆ;ÃQÅNÙ=È0Ø�ÊÓÇQÇ
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geneticAlgorithm itsgenomeitsScheduleitsUnscheduledOrders itsScheduler

geneticAlgorithm itsgenomeitsScheduleitsUnscheduled
Orders

itsScheduler

1: decodegenome(itsUnscheduledOrders)

9:  * AppendOrders(anOrder, false)

14: EvaluateSchedule

15: evaluation

16: genome.theEvaluation=evaluation

2:  * DeleteItem(o)

3: DeleteSchedule

6: NewSchedule(itsScheduler, false)

4: getScheduler

5: itsScheduler

7: CreateSchedule(this,isResourceS.)

8: itsSchedule

10: *Append(NthItem(o))

11: createSchedule(this)

12: itsSchedule

13: genome.theSchedule=itsSchedule

� Æ;Ò��
ÏÉÍ = û�YÌô�^ ? Í��Q�
Í×Â~È�Í�CðÆ�ÊÌÒÓÏÉÊÓÙVÔÓÖ ÃQÅ
Í�©L�ÌÊÓØ��~ÊÌÃÎÍiÒÓÍ×Â~ÔbÙ�Í×Ç�Ù�Í0ÃQÅ~Ô ÷
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agenalgorithm steelDemoScheduler itsgenomescheduledir cdschedule population progressreporter

agenalgorithm

4: initialize()

12: stop()

10: bestNeighbor ( )

steelDemoSch
eduler

itsgenomescheduledir cdschedule population progressreporter

1: visualscheduling(()[True])

2: create CDProgressReporter

3: createschedule()

begin Loop 
while not stop

11: Report()

end Loop

an initial schedule must 
exist

one generation is 
created

the stoping 
criterias a...

5: First individual

6: Evaluation

7: CopySchedule

8: theEvaluation=Evaluation

9: theSchdule=itsSchedule
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Ô ÷
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Genome

Decoding Genome to Schedule

Order

List Of Orders

Schedule
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Genome

gene : *int
genomesize : long
fitness : float
evaluated : bool
itsOrderList : CDOrderList
itsSchedule : CDSchedule
geneticAlgorithm : GeneticAlgorithm
itsMutator : Mutator
itsCrossover : Crossover
decoded : bool
nmut : integer
itsJobList : JobList
theEvaluation : float

GetGenomeSize()
CodedToGenome()
Decodegenome()
AssignEvalToGenome()
CreateGenome()
clone()
copy()
mutate()
 WichCrossover(CrossoverType);()
WichMutator(MutationType);()
AlternatingPosCrossover(const GAGenome&, const GAGenome&, GAGenome*, GAGenome*);()
 EdgeRecombCrossover(const GAGenome&, const GAGenome&, GAGenome*, GAGenome*);()
HeuristicCrossover(const GAGenome&, const GAGenome&, GAGenome*, GAGenome* );()
OrderBasedCrossover(const GAGenome&, const GAGenome&, GAGenome*, GAGenome* );()
 PositionBasedCrossover(const GAGenome&, const GAGenome&, GAGenome*, GAGenome* );()
MaximalPreservativeCrossover(const GAGenome&, const GAGenome&, GAGenome*, GAGenome*);()...
 UniformOrderBasedCrossover(const GAGenome&, const GAGenome&, GAGenome*, GAGenome*);()...
spoperator(SpecOperator f)()
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ÏQÍ = û�Y�;�^ � Í×Â
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itsgenom orderdirector theorderlistscheduler

itsgenom orderdirector theorderlistscheduler

1: GetOrderDirector()

2: itsOrderDirector

3: NthOrder(gene(i))

4: Order[found]

Begin Loop
For(i=0; i<genomelength;i++)

5: Append(Order)

End Loop
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Í×Â~È�Í CðÆ�ÊÌÒÓÏÉÊÓÙ ÔÓÖpÃQÅ~Í�C�Í×È�Ôy÷
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ÔbÙ�Í Ù�Í0ÃQÅ
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PartialMatchCross

SwapMutation

FlipMutation TwoPointCross

OrderCross

UniformCross

EvenOddCross

OnePointCross

CycleCross

Do()

OrderBasedCross

PositionBasedCross

Do()

HeuristicCross
EdgeRecombCross

DisplacementMutation

Do()
ExchangeMutation

Do()()

AlternatingPosCross

Do()()

CDTask
(from TaskComponent)

MaximalPreservative
Cross

Do()

UniformOrderB
asedCross

Do()
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twopointXoveritsgenomeitsgenalgorithm swapmutation uniformXover pmXover orderXoverflipmutator

twopointXoveritsgenomeitsgenalgorithm swapmutation uniformXover pmXover orderXoverflipmutator

if 
(mutationmetho...

3: Do()

if 
(crossovermetho...

if (crossovermethod=
uniformcrossover)

if (crossovermethod= 
PMX)

if (crossovermethod=
Ordercrossover)

if 
(mutationmetho...

5: Do()

7: crossover(crossoverMethod)

8: Do()

9: twopointcrossover()

10: Do()

11: Uniformcrossover()

12: Do()

13: pmCrossover()

14: Do()

15: orderCrossover()

4: swapmutation (GAGenome, float)

2: mutator(mutationMethod)

6: flipmutator()

1: mutate (float)
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ScheduleDirector
(from optimization)

GADetCrowdGA
(from GALibComponent)

TwoPointCross
(from operators)

UniformCross
(from operators)

OrderCross
(from operators)

OnePointCross
(from operators)

EvenOddCross
(from operators)

PartialMatchCross
(from operators)

CycleCross
(from operators)

FlipMutation
(from operators)

SwapMutation
(from operators)

CDSStateGeneticAlgorithm

1

1

1

1
twopointcr

1

1

1

1
uniformcr

1

1

1

1

ordercr

11 11

onepointcr

1

1

1

1

evenoddcr

1

1

1

1

partialmatchcr

1

1

1

1

cyclecr

1 11 1

1
1

1
1
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CDDirector
(from supervision)

DirectorOwner

DoCommand(COMMAND)()...

(from supervision)

Handler

Notify(reason, info)()
DoCommand(COMMAND )()...

(from supervision) itsSupervisor

CDObject

Attach(CDObject)()
Detach(CDObject)()...
Notify(reason, info)()...

(from basic)

Application

DoCommand(COMMAND)()...

(from supervision)ScheduleDirector supervises

Schedule

evaluateschedule()
CopySchedule()
Createschedule()

(from ScheduleComponent)

create

�pÆ�Ò��
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agenalgorithm scheduledir itsgenome itsorderdirectorsteelDemoScheduler

agenalgorithm scheduledir itsgenome itsorderdirectorsteelDemoSch
eduler

1: createscheduledirector

6: create CDGeneticAlgorithm(genome)

8: improveschedule

9: improve()

The Object GeneticAlgorithm 
is created

5: creategenome(NumOrders)

7: create

3: GetOrderDirector()

4: NumOrders()

2: createscheduledirector
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3Ã�?>H� 5 ØAT1w�dHj�R´��T�d�s M d��Ùl`T<j�R���VzT<j�R�s[hOj<w M d���f�hOj4�KV8VOZ�rÒf�T<oSuvQS��h�ROVzj�uæl�UWhOf�V é dOU$#�l�dOU�f�V8V8uvQBj�R
iv_W{<Vzw<T<oBQBj<RIT<ivQBj<RIl`T¸uau8ì4_ÈdHj<i@u@U�hOQBj�uvizZ��Ká1[nâÈÔ�ã^y�Û1Ô�Õ8â�Û�ÖOÔ`Ü`áOÛ9Ö�ß7]�á�Û=_zÕÈâvÕÈÛ�Ý�Õçá�Û½¹�[[ßÃÔ`ÜLÞ
à[ÕÈÛ1Ô
Ó<Ø´ò¨Ô�Õ8ätò¨s<g1h�ROVzi7>H� � }A><�8�ns.8��O�O�nZ

3Ã�?><� 5 mnhOf�QSUI
 Z�~4hO{�l�dHT<w&Z�beUvd é w<QBj<R�hOj<w$g<UWVzi@Vzj�uvh�uvQBdHjëUvV8ÑnQBivQSu@Vzw&Z��cÖ�â@Ö�ß�ßSÕ8ßÂ��â@áA�ÈßBÕÈäöÓ9á�ß��-Ü�Û�à
��â@á�äõ¢YÖOÔW[nâvÕ����v�@Æ§�Z¹óÖOÛ<Û�ÕÈâ�Ö�Û9×�ÞI�Z¹óÖ�Û�×�ÕÈâ¨Ü`ÝabQÎ�ÕW×´òtÏ��Bs9g1h�ROVzi:8 � }[�OX[s�� �O� 8[Z

3Ã�?>A8 5 mnhOf�QSU�
 Z�~DhO{�l�dHT<w&Z�mnQBf�g1oSV�hOj<hOoSì[uvQB_8hOo�f�dnw�VzoBiCdOl�ROVzj�V8uvQB_�hOoBROdOUWQSuv{<f�iCl�dOUtf�T<oSuvQ(f�d[w1hOo
l�T1j<_ÈuvQSdHj»dOg<uvQBf�Qxuzh�uvQSdHj&Zèx�Vz_�{<j<QB_8hOo7scV8g�dOUvu � ���O����s R V8g1h�Uvuvf�Vzj�uIdOl	bedHf�g1T<u@V8U�mn_8QSVzj<_ÈVOs
ªîj1QSÑOV8UWivQSu�ì4dOl�Í¿oBoBQBj�dHQ(i«h�u�ªîUvy1hOj1h´��b�{<hOf�g1hOQBRHj&Z��z���1>Q
ëVzi@u�mng<UWQBj�ROÎ1VzoBwDrîÑOVzj[T�VÒªîUvy1hOj<hns
ÍÖ�5Xn�z������s�P�V8y1UWT<h�Uvì$� �O� �[Z

3Ã�?>�� 5 M h�UWg1hOoæ~DhOQBj&sK°	QBiW{<hOj5~4Vz{�UvdOu@UWhnsæb/{<QBoBT¸#nT�UWQ�~4dH{<hOj&s�hOj<wèmnhOj´Çvhzì�sîhOj¸#´hnZ½°	j�d é oSVzw�ROVÈ�
y1hOi@Vzw$j�dHj[T<j<QSl�dOUWf¾_ÈUvdHivi@dqÑOV8UzZÒy����	�ò¡4á�â¨ßS×ä]�á�Û[àOâvÕ¨òWò�áOÛ�]�á�äîï|[�ÔÙÖOÔ`Üðá�Û9Ö�ß�y�Û1Ô�Õ8ß�ß�ÜÃà[ÕÈÛ9Ý¨Õ=�x�
��â@ázÝ�Õ�Õv×�Ü�Û�àOòDáC_4Ô�ãnÕÑ�
Ü�â�ò¨Ô�y����	�Í]�á�Û~_8Õ8â@Õ8Û9Ý�Õ$á�Û�����á�ß�[nÔ`Üðá�Û9ÖOâ�Øk]�á�äîï|[�ÔÙÖOÔ`Üðá�Û|�(s	��]È8�8~}v8 � s
� �O� >�Z

3Ã�?>�> 5 rYZ M Ze~DhOj�uvh é ì�s/¯LdHT<ivV8l´�LZer«y&w�VzoÃ��~Dh�RHQBw&s/hOj<w>mn{�dOU$#nQ:º�Z/m[VzoBQBf:ZÐÍ¿j�u@V8ROUWh�uvQBj�R5ROVzj�V8uvQB_
hOoSROdOUWQSuv{1f�i8s<uvh�y1T�i@Vzh�UW_�{&s�hOj<w4ivQ(ftT<o(h�u@Vzw4hOj<j�VzhOo(QBj�R�l�dOU«uv{�V�T<j<QBuc_ÈdHf�f�QSuvf�Vzj�u«g1UvdOy1oSVzf�Z
{�â@Ö�Û�ò8ÖHÝzÔ`Üðá�Û�ò�á�ÛQ�cá1`æÕ8â	Ó<Ø´ò¨Ô�Õ8ä�ò�s��?>1^ð�Ha�s�rîT<RHT<i@u	� �O�O� Z

3Ã�?>�Ï 5 
óhOoBo�|eh�UWuviv_W{<Q�~Dh�u@uv{�V é ZYpChOoBQByK]/r°b/öÓö±��QSy1UWh�UvìkdOlepAVzj�V8uvQ(_trAoSROdOUWQSuv{1fñbedHf�g�dHj<Vzj�uvi8Z
x�Vz_�{<j<QB_8hOo1UvV8g�dOUvu8s R V8g9h�Uvuvf�Vzj�uædOl�~4Vz_W{<hOj1QB_8hOor�
j�RHQBj<V8V8UWQBj�R�Z�~DhOivivhOiv_�{�T1i@V8u@uvi/Í¿j<i@uvQSuvT�u@V«dOl
x�Vz_�{<j�dHoSdOROìó^ð~4Í�xAa�ZSs9~4hOiWivhOiv_W{[T<i@V8u@uviîÍ¿j<i@uvQSuvT�u@V�dOl�x�Vz_W{<j<dHoSdOROìOs9rAT�RHT<i@u	� �O� X[Z



�O� �

3Ã�?>�X 5 
óhOoBo
|�h�UvuviW_W{<Q/~Dh�u@uv{�V é Z$Þ½à�ÕÈÛ�Õ8Ô`ÜðÝ�ÞAß à�á�â¨Ü�Ô�ã�äó_8á�â�Æ«Õ¨òÈá�[[â@Ý�Õaµ?]�áOÛ�ò¨Ô`â@Ö�Ü�Û�Õv×5Ó9Ý8ãnÕv×1[nß�Ü�Û[àOZ
�
{ R uv{�VzivQBizs R V8g1h�UWuvf�Vzj�u�dOl�~:Vz_�{<hOj<QB_8hOo¸�æj�RHQBj�V8V8U�QBj�R�Z´~DhOivivhOiW_W{[T<i@V8u@uviLÍ¿j<i@uvQBuvT�u@VædOl�x�Vz_�{n�
j�dHoSdOROìë^ð~:Í¿xîa�ZSs9~DhOivivhOiW_W{[T<i@V8u@uviAÍ�j1i@uvQSuvT�u@VCdOl�x�Vz_�{<j�dHoSdOROìOs�� �O� X[Z

3Ã�?> �~5 ©CoSV p Zc~4Vzj�RHiv{�d[Vzo�hOj<w R hzÑnQBwk�cZ«pAdHo(w�y�V8UvR�Z±�LUWdOy1h�y1QBoBQ(i@uvQB_4_ÈUWd é w<Q(j�R�] R V8u@V8UWf�Q(j<QBi@uvQB_
_ÈUvd é w<QBj�R é QSuv{èg<UvdOy9h�y1QBoBQBivuvQB_IUWV8g1oBhO_ÈVzf�Vzj�u8Zêx�Vz_�{<j<QB_8hOoIscV8g�dOUvu �O� �O�1>�s«Í¿oBoBQBj�dHQ(iIpAVzj�V8uvQB_
rîoBROdOUWQSuv{<f÷��h�y�dOUWh�u@dOUWìOZ R V8g1h�Uvuvf�Vzj�u	dOlcpAVzj�V8UWhOo��æj�RHQBj�V8V8U�QBj�R�sZªAj<QSÑOV8UWivQBu�ì4dOleÍ¿oBoBQBj�dHQ(i«h�u
ª«UWy1hOj<h´��b�{<hOf�g1hOQSRHj&ZL�O� � x�U�hOj<i@g�dOUvuvh�uvQSdHj5|eT1QBoBw<QBj<R�Z��8�1>óm[dHT�uv{»~4h�uv{<V é itrîÑOVzj[T<i8Z;ªîU@�
y1hOj<hns�ÍC�5Xn�z������s p hOj[T<h�Uvì$� �O�O� Z

3Ã�?>�� 5 º�Z�~4Q(_W{<hOoSV é QB_?uOZ ÚcÕÈÛ�ÕzÔ`Ü`ÝÐÞAß à�á�â¨Ü�Ô�ã�ä�òáôiS�ÖOÔÙÖ�Ó1Ô`â�[<ÝzÔW[nâvÕ¨òzøù���´áOß�[�Ô`Üðá�Û�ï9â@ávàHâ¿Ö�ä�ò¨Z
m[g<UWQ(j�ROV8Uzs�� �O� 8[Z

3Ã�?> �®5 º�y1QSRHj1QSV é ~4Q(_W{<hOoSV é QB_?uOZApAVzj�V8uvQ(_YhOoSROdOUWQBuv{<f�i8s�j�T<f�V8UWQB_8hOoKdOg1uvQBf�Q0uzh�uvQSdHjKs1hOj<w�_ÈdHj<i@u@UWhOQBj�uvi8Z
�/ÔÙázÝ¨ÕWÕW×�Ü�Û[à�òIáC_�Ô�ãnÕ4Û�Ô�ãQy�Û1Ô�ÕÈâ¨Û9ÖOÔ`Üðá�Û9Ö�ßI]�á�Û=_zÕÈâvÕÈÛ9Ý¨Õ�áOÛÐÚcÕÈÛ�Õ8Ô`ÜðÝ�ÞAßËà�áOâ�Ü`Ô�ã�ä�ò(�2�/Ü�ÔðÔ�ò=�?[nâ`àOã�s
g1h�ROVziY�zÏn��}9�zÏO�[s�ÇvT<oSìD� �O� Ï[Z

3Ã�zÏ�� 5 º�y1QSRHj1QSV é ~4QB_�{<hOoSV é Q(_?uOZ"xc{�V4iWQSRHj<QSÎ1_8hOj1_ÈVçdOlCuv{�V4V8Ñ´hOoBT1h�uvQSdHj6l`T<j<_ÈuvQSdHjèQ(jèV8ÑOdHoBT�uvQSdHj1h�Uvì
hOoSROdOUWQSuv{1f�i8ZZ��â@ázÝ�Õ�Õv×�Ü�Û�à�ò	áC_AÔ�ãnÕÑ¡4á�â�b-ò�ã[á�ïóá�Û4����á�ß�[nÔ`Üðá�Û9ÖOâ�ØYÞAßËà�á�â¨Ü`Ô�ã�ä�ò�sng1h�ROVziA�zÏn��}9�zXOX[s
� �O� �[Z

3Ã�zÏn� 5 º�y1QSRHj1QSV é ~DQB_W{1hOoSV é QB_?uOZÂ¯LdHT�U/y<U�hOQBj<iehOj<w�fYì�y�VzhOT�u�ì�]���h�UvVzj�uîf�h�uv_W{<Q(j�R�l�dOUc_ÈdHj<ivu@UWhOQBj�Vzw
dOg<uvQBf�Q(ivh�uvQSdHj&ZZ��â@ázÝ�Õ�Õv×�Ü�Û�àOò�áC_CÔ�ãnÕ´Ü�Ô�ã�y�Û1Ô�ÕÈâ¨Û9ÖOÔ`Üðá�Û9ÖOß�]�á�Û=_zÕÈâvÕÈÛ9Ý¨Õ	á�Û4���´á�ß�[�Ô`Ü`áOÛ9Ö�â¨ØQ]�á�ä�µ
ï|[�ÔÙÖOÔ`Üðá�Û|��ÞCÛ9ÝÈã[áOâ¿Özà[Õ���ÞCßÃÖ´ò�b�ÖP�(s<g1h�ROVziA�n�8�®}[�n�zÏ[s�~Dhzìó� �O� �[Z

3Ã�zÏ�8 5 |eUWhOw��LZH~4Q(oBoSV8U�hOj<w R h-Ñ[Q(wJ�cZ�pAdHoBw�y�V8UvR�Z1pAVzj<V8uvQB_/hOoSROdOUWQSuv{1f�i8s�u@dHT�UWj<hOf�Vzj�u�i@VzoSVz_ÈuvQBdHj&s�hOj<w
uv{�V�VÈõ�Vz_Èuvi	dOlæj�dHQBivVOZYx�Vz_�{<j<QB_8hOoKs«V8g�dOUvu � Ï��O�HX[s�Í¿oBoBQBj�dHQ(iîpAVzj�V8uvQB_�rAoSROdOUWQBuv{<f���h�y�dOUWh�u@dOUvìOZ
R V8g1h�Uvuvf�Vzj�uædOl�pCVzj�V8UWhOo��
j�RHQBj<V8V8UWQBj�R�sAªAj<QSÑOV8U�ivQSu�ì�dOlKÍ¿oBoBQ(j�dHQBi�h�u2ªîUvy1hOj1h´��b�{<hOf�g1hOQBRHj&Z1�O� �
x�U�hOj<i@g�dOUvuvh�uvQSdHj�|�T<QBo(w<QBj�R�Z��8�1>km[dHT�uv{D~4h�uv{�V é i«rîÑOVzj�T<izZÀª«UWy1hOj<hns�ÍC�5Xn�z������s p T<oSìD� �O� Ï[Z

3Ã�zÏO� 5 ��Q�~4QBj<RPw�QBhOj<R�s¥°�dHT p QBivdHj�R�s[hOj1w R hOQr��QBj&Z�pCh´�Ùy9hOi@VzwkftT<oBuvQÃ�ÙdOynÇ@Vz_ÈuvQSÑOV«dOg<uvQ(f�Q0uzh�uvQSdHj&Z;�/â¿á�µ
Ý�Õ�Õv×�Ü�Û�à�ò$áC_DÔ�ãnÕ�ÝOâ¿×±¡4á�â¨ßÃ×z]�á�Û�àOâvÕ¨ò�ò$á�Û¨y�Û9Ô�ÕÈß�ß¤ÜSà�Õ8Û1Ô�]�á�Û1Ô`â@á�ß	Ö�Û9×EÞI[�ÔÙá�ä�ÖOÔ`Üðá�Û<sîg1h�ROVzi
XO� � }[X6>H�nsr8��O�O�nZ



�=8��

3Ã�zÏ6> 5 °�d´ÇvQ�~4dOUWQ0#�h é hns�x�Va#OVziv{<Q�P<T�U�T<{<hOiv{<QÙs�hOj<w½¯LdHiW{<Q0#nQ;ªA_W{<Qx#´h é hnZ��LÑOdHoBT<uvQSdHj�dOlæ_8QBfñi@ìni@u@Vzf
é QSuv{4ROVzj�V8uvQB_�hOoSROdOUWQSuv{1f�Z�y��	���÷¡4áOâ�ßS×�]�á�Û[àOâvÕ¨òWò�á�Û�]�á�ä�[nÔÙÖHÔ`Ü`á�Û�Ö�ß;y�Û1Ô�ÕÈß�ß�ÜÃà[ÕÈÛ9Ý¨ÕÈsZ8[] � >�X~}
� > � s�� �O� >�Z

3Ã�zÏOÏ 5 M Z
~U¦T<{<oBVzj�y�VzQBj&s
~EZepAdOUWROVzi¿��mn_W{1oSVzT�u@V8Uzs/hOj<wU©�Z�°	U®¦hOf�V8UzZ��
ÑOdHoBT�uvQSdHj<h�UWì5hOoSROdOUWQBuv{<f�i�QBj
_ÈdHfYy9QBj<h�u@dOUWQBhOo�dOg1uvQBf�Q0uzh�uvQSdHjKZ	�cÖ�â@Ö�ß�ßSÕ8ß2]�á�äîï|[�Ô`Ü�Û�àOs � ]\XOÏ~}[�OÏ[s�� � �O�[Z

3Ã�zÏOX 5 M VzQ(j¸u:~�¦T<{1oSVzj�y�VzQBjKZ����´á�ß�[�Ô`Ü`á�Û�Ö�â�ØëÞAßËà�á�â¨Ü�Ô�ã�ätòa�k{�ãnÕvá�â¨Ø»ÖOÛ9×ëÞeï9ß�ß�Ü`Ý�ÖOÔ`Ü`áOÛ�ò�ZUÐîV é ¯LdOU(#
©îínl�dOUWwKse©Aí[l�dOUWw�ªAj<QSÑOV8UWivQBu�ìÑ�LUvVzivizsK� �O� X[Z

3Ã�zÏ �~5 x�Z�~�ªIs«r�x�rYs M Z�Ívm M Í�|�ª�b M Í�s�hOj<w M Z�x�rI°	rIÐîrtZEpAVzj�V8uvQB_çhOoSROdOUWQBuv{<f�itl�dOU�Á<d é iv{�dOg
iv_W{<Vzw<T<oBQBj<Rtg<UWdOy1oSVzf�i8ZÓ]�á�äîï|[�Ô�Õ8âWòYÜ�Û9×P�;��Û�àHÛ�àA�(s1���<^¾>�a�]B�8�HXn��}9�8� � ��sæ� �O� X[Z

3Ã�zÏO� 5 Ð«ìni@UvV8u�~4T<iWoBQBT&Zòy�Û1Ô�ÕÈß�ß¤ÜSà�Õ8Û1Ô�Ó�ÕvÖ�â@ÝÈã�¹5Õ8Ô�ã[á-×´ò�_ÈáOâê¡4á�â�bé_8á�â@Ý�Õ5Ó9Ý8ãnÕv×�[[ß�Ü�Û�àA�z¢�Õ?`�yÈ×�ÕvÖ�ò
Ö�Û9×^�/â¿ÖHÝ-Ô`Ü`Ý�Ö�ßLÞeïHï�ß¤ÜðÝWÖOÔ`Üðá�Û�ò¨Z��æ{ R uv{�VzivQBizs;�CQSVzj<j<hQªîj<QBÑOV8UWivQSu�ì�dOlcx�Vz_W{1j�dHoSdOROìOsLrAT<i@u@UWQBhnZSs
m[V8g<u@Vzfty�V8U78��O����Z

3Ã�zÏ �®5 s	Z.ÐAh1#´hOj�d�ZIbedHj�ÑOVzj�uvQSdHj<hOo�ROVzj�V8uvQB_�hOoBROdOUWQSuv{<fñl�dOUeÇ¿dOyóiW{�dOgëg<UvdOy1oBVzf�i8Z¼��á1[nâ¨Ô�ã�y�Û1Ô�Õ8â�Û9Ö�µ
Ô`Ü`áOÛ9Ö�ß	]�á�Û~_8Õ8â@Õ8Û9Ý�Õ�áOÛèÚcÕ8Û�Õ8Ô`ÜðÝ�ÞAßËà�á�â¨Ü�Ô�ã�ä��eÓ9Ö�ÛQSYÜ`Ö-à�á�s�� �O� ��Z

3Ã�zX�� 5 rîj1w�UvqVIÐîVzT�y1hOT<V8UzZ�xc{�VA_8QSUW_8T<o(h�Uæiv_�{�Vzf�h�uv{�V8dOUvVzf l�dOUeROVzj<V8uvQB_îhOoBROdOUWQSuv{<f�iehOj<w�u é d��Ùg<UvdHQBj�u
_ÈUvdHivi@dqÑOV8UzZeÚcÕ8Û�Õ8Ô`ÜðÝ/ÞAßËà�á�â¨Ü�Ô�ã�ätòcÜ�Û���Û�àHÜ�Û�Õ�ÕÈâ¨Ü�Û[àYÓ1ØqòÈÔ�ÕÈä�ò?��y�Û<Û9á��´ÖOÔ`Üðá�Û�òAÖOÛ9×�ÞeïHï�ß¤ÜðÝWÖOÔ`Üðá�Û�ò¨s
8q�³>1^¾>�>�XHa�]È8�� � }v8n�?>�sæ� �O�H� Z

3Ã�zXn� 5 ~4Q(_W{<h�Vzo:©�Z2©Cw�V8uvh-ìOd�Zk©Ag1uvQBf�Q0uzh�uvQSdHjGg�dOg1T1oBh�uvQSdHjGivQ0u8V:l�dOU�ROVzj�V8uvQ(_4hOoSROdOUWQBuv{<f�i8]:rAj6QBjn�
ÑOVzi@uvQSRHh�uvQSdHjKZGÚcÕ8Û�Õ8Ô`ÜðÝ�ÞAß à�á�â¨Ü�Ô�ã�ä�ò7_8á�â�]�á�Û1Ô`â@á�ßæÓ1ØqòÈÔ�ÕÈä�ò¼��Û[àOÜ�Û�ÕWÕ8â�Ü�Û�à1�/y����ï]�á�ß�ßÃá~ía[nÜ¶[nä�s
� �O� �[Z

3Ã�zX�8 5 b�{�UWQ(i@u@dOg1{�V8U�°�Z�©CVzQðs R hzÑnQBwQ�«Z�pAdHoBw<y�V8UWR�s<hOj<w�mn{1hOTn� p QBj:b�{1hOj�R�Zæx�dHT�UWj<hOf�Vzj�u«ivVzoSVz_ÈuvQSdHj
j<QB_�{<QBj�R�s�hOj<wEuv{<VIg<UvVzivV8UvÑ´h�uvQBdHjEdOlcw<QBÑOV8UWivQSu�ìOZ4x�Vz_�{<j<QB_8hOo	scV8g�dOUvu � �8���O��s
Í¿oBoBQBj�dHQ(iYpAVzj�V8uvQB_
rîoBROdOUWQSuv{<f÷��h�y�dOUWh�u@dOUWìOZ R V8g1h�Uvuvf�Vzj�u	dOlcpAVzj�V8UWhOo��æj�RHQBj�V8V8U�QBj�R�sZªAj<QSÑOV8UWivQBu�ì4dOleÍ¿oBoBQBj�dHQ(i«h�u
ª«UWy1hOj<h´��b�{<hOf�g1hOQSRHj&ZL�O� � x�U�hOj<i@g�dOUvuvh�uvQSdHj5|eT1QBoBw<QBj<R�Z��8�1>óm[dHT�uv{»~4h�uv{<V é itrîÑOVzj[T<i8Z;ªîU@�
y1hOj<hns�ÍC�5Xn�z������s�� �O� ��Z

3Ã�zXO� 5 m�Zv©CT1ivi@Vzw<Q0#�s R Z R VzoBhO{1hzìHhns�hOj<w�~EZnm�_W{@¦dHj<hOT<V8UzZ R ìnj<hOf�Q(_chOQSU
u@U�h1ðI_cg1o(hOj<j<QBj�RCy[ì�ROVzj�V8uvQB_
hOoSROdOUWQSuv{1f�i8Z/� �O�O� Z



�=8n�
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