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²&³(´5µ·¶(¸8¹i´8º�»1µ·¶(¼Z½W¾�¿?´8¹À¾ÂÁÃ¸A¾�Ä5½WÅ(ÆR´8¹i»�»	³(¾(Å(ÇÉÈ�ÊW´+Å(»1´AÈË¶(¾�ÆÍÌÎÅ(»1ÆÀÆR¾+»1¾�ÇxÏ�´5Ç·º�¹i¼�´8¹�Ä�¾�¹Î´�¸A¾(Ä5½(Çx´AÐ
½W¹i¾�Ê(Çx´8Ä�»5ÊWÅ(Æ�º�Çx»1¾+ÆR¾!½W¹i¾�ÈHÅ(¸A´+Ä�¾�¹Î´]º�Æ1Æ	¹Rº�¸AÆ1µxÏ�´�½W¹Î¾�¼�¹1º�ÄÑÄ�µ·¶(¼!´8¶�Ï�µ·¹i¾�¶WÄÒ´8¶�Æ1»JÓ5²&³(µx»Ò½W¹Î¾�½W¾�»Nº�Ç
´AÐÔ½(Çx¾�¹i´A»PÆ	³(´.¸A¾�¶(¸A´8½(ÆrÆN³Wº�Æ&´8¶�Ï�µ·¹i¾�¶WÄÒ´8¶�Æ1»PÆ	³Wº�ÆÍµÕ¶�Æ1´A¼�¹Rº�Æ1´Àµ·¶�ÆR´8¹1½W¹i´AÆ	º�ÆRµÉÏ�´�º�¶(È+¸A¾�ÄÑ½(µÉÇx´AÈZ»NÅWÊ(»1Ö�»Î×
Æ1´8Ä�»�º�¹i´5º�¶Zº�Æ1ÆN¹1º�¸AÆ1µxÏ�´�¿&ºJÖ+¾�Á&¸A¾�Ä�Ê(µÕ¶(µ·¶(¼Z½W¹i¾(ÈHÅ(¸AÆ1µxÏ�µxÆiÖZ¿&µxÆ	³Ø³(µÉ¼(³Z½W´8¹ÙÁI¾�¹1ÄÑº�¶(¸A´�Ó5ÚZ´ÑµÕ¶�Æ1´8¶(È
Æ1¾�Å(»1´PÚZ´8ÊqÆ1´A¸A³W¶(¾�Çx¾�¼�Ö�Û�´A»	½W´A¸Aµ·º�ÇxÇxÖ!Ü(º8Ï�ºWÛ(Æ1¾�ÊWÅ(µxÇxÈ!½W¹i¾�ÆR¾�ÆiÖÔ½X´&»1Ö(»1Æ1´8Ä�»?¿r³(µx¸A³5´AÐW½(Çx¾�¹i´ÀÆ	³(´Pµ·¶�Æ1´8¹Ý×
½W¹i´AÆ1´8¹1Þ�¸A¾(Ä5½(µxÇÉ´8¹Íµ·¶�ÆR´A¼�¹1º�Æ1µx¾�¶ÑÁI¾�¹&ÊX¾�Æ	³q»1´AßWÅ(´8¶�Æ1µ·º�Ç-º�¶(È!½Wº�¹1º�ÇxÇx´AÇ�»RÖ�»1ÆR´8Ä�»8Ó

à ÅW¹À¸A´8¶�Æ	¹1ºÂÇ�µxÈW´8º+µx»�ºÑÁ:¹i¾(¶�ÆÀ´8¶(ÈZ¸A¾(Ä5½(µxÇÉ´8¹.Æ	³WºÂÆ@½W¹i¾(ÈHÅ(¸A´A»�µ·¶�Æ1´8¹1Ä�´AÈWµ·º�ÆR´]¸A¾(ÈW´�ÁI¾�¹P¿r³Wº�ÆP¿?´
¸8º�ÇxÇráiáLÞ�â?ãPä åIáL¶�Æ1´A¼�¹Rº�Æ1´AÈæáL¶�Æ1´8¹1½W¹Î´AÆ	º�Æ1µxÏ�´8Þ�âç¾�Ä5½(µxÇx´AÈ|ãrµ·¹iÆ	ÅWºÂÇ&äZº�¸V³(µ·¶(´8è�¿P³(µÉ¸A³|¸8º�¶|ÊW´+µ·Ä5½(Çx´N×
Ä�´8¶�ÆR´AÈSÊ�Ö�´AµÉÆN³(´8¹Ãº.³(µx¼�³]½X´8¹ÙÁI¾�¹1Ä5º�¶(¸A´P¹1ÅW¶�ÆRµÕÄÒ´r¾�¹�éH´AÐ(µ·Ê(Çx´�µ·¶�ÆR´8¹1½W¹i´AÆ	º�ÆRµÉÏ�´rÄ�¾(ÈW´�Ó-²Í³(µÉ»&¹i´A»R´8º�¹i¸A³
¸A¾�Ä5½(Çx´8Ä�´8¶�Æ1»Ãº�¶(ÈqÊWÅ(µÉÇxÈW»&¾(¶�´AÐ(µx»1Æ1µ·¶(¼�¸A¾�Ä5Ä�´8¹Î¸AµÕºÂÇHº�¸AÆ1µxÏ�µxÆiÖ5º�»�¿?´~Á�¾(¸8Å(»#¾�¶ÒÆÝ¿?¾Àº�¹i´8º�»�×�»1¸Aµx´8¶�Æ1µoêH¸
¸A¾�Ä5½WÅ(Æ1µ·¶(¼!º�¶(È�»	ÅW½W½X¾�¹iÆP¾�ÁÃÇ·º�¹i¼�´�»1¸8º�Çx´�ÈHº�Æ	ºq½Wº�¹1ºÂÇÉÇx´AÇxµx»	Äë×&¿r³(µx¸A³�º�¹i´�¾�Å(Æ1»1µxÈW´�Æ	³(´.¸A¾�Ä5Ä�´8¹i¸Aµ·º�Ç
Ä5º�µ·¶(»1Æ	¹i´8º�Ä+Ó�ÚØ´]³WºJÏ�´5º�Ç·¹i´8º�ÈWÖ�µ·¶(µÉÆRµÕºÂÆ1´AÈìºq¸A¾(Ä5Ä�ÅW¶(µÉÆiÖ�º�¸AÆ1µxÏ�µxÆiÖ�»1Æ	Å(ÈWÖ(µ·¶(¼!Æ	³(´5Å(»1´5¾ÂÁÃÜ�ºJÏ�ºqµ·¶
»1¸Aµx´8¶�Æ1µoêH¸�º�¶(È|´8¶(¼�µ·¶(´A´8¹iµ·¶(¼Ë¸A¾(Ä5½WÅ(Æ	º�Æ1µx¾�¶�¿P³(µÉ¸A³�¿&µxÇxÇr³(´AÇ·½æÅ(»]ÄÑº�í�´q¸A´8¹iÆ	º�µ·¶�Æ	³Wº�Æ�¾�ÅW¹.¿?¾�¹1íîµÉ»
»1ÖÔ¶(´8¹Î¼�µx»1Æ1µx¸5¿&µxÆ	³Zº�¶(ÈË¶(¾�ÆP¸A¾�Ä5½W´AÆRµÉÆRµÉÏ�´]¿&µxÆ	³ï¸A¾�ÄÑÄ�´8¹i¸Aµ·º�Ç#´Nð�¾�¹ÎÆ1»8Ó�ñÀÅWº�ÇxµxÆ	º�ÆRµÉÏ�´AÇÉÖØ¾�¶(´�¸8º�¶�Ï(µÉ´A¿
¾�ÅW¹.ÁL¹i¾�¶�Æ�´8¶(È|¸A¾(Ä5½(µxÇÉ´8¹qº�»5»RµÕÄÒµÉÇ·º�¹ÑÆ1¾�Æ	³(´�Ì1ºJÏ�º�¸q¸A¾�Ä5½(µxÇx´8¹Aò�»ÑÁ:ÅW¶(¸AÆRµÉ¾(¶|¾�Á@½W¹Î¾�ÈHÅ(¸Aµ·¶(¼�Ü�ºJÏ�º�ãPä
Ê�Ö(Æ1´A¸A¾(ÈW´A»8Ó#²&³(´ráiáÙÞ�â?ãPä°¿&µxÇÉÇ�¶Wº�Æ	ÅW¹1ºÂÇÉÇxÖ]¶(´A´AÈqÆ	³(´&»RÆ	Å(ÈWÖ�¾�Á)»	Å(¸A³�µx»1»	Å(´A»&º�»�Ü(Å(»1Æ#µ·¶q²?µ·Ä�´&¸A¾�Ä5½(µo×
ÇÕºÂÆ1µx¾�¶�Û(ÈWÖÔ¶Wº�ÄÒµÉ¸ÀÇxµ·¶Wí�µÕ¶(¼MÛ)¹i´8ÄÒ¾�Æ1´&Çx¾�º�ÈWµ·¶(¼HÛ(¼�º�¹1ÊWº�¼�´&¸A¾�ÇÉÇx´A¸AÆ1µx¾�¶�ÛX»1Æ	º�¸Aí�³Wº�¶(ÈWÇxµÕ¶(¼MÛW¸A¾�Ä5Ä�ÅW¶(µx¸8º�Æ1µx¾�¶
ÇÕºÂÆ1´8¶(¸AÖS³(µxÈWµ·¶(¼+º�¶(È+Æ	³(´PµÕ¶�Ï�¾(¸8º�Æ1µx¾�¶q¾�Á�³(µÉ¼(³+½W´8¹ÙÁI¾�¹1Ä5º�¶(¸A´@½W¹i´N×L¸A¾(Ä5½(µxÇÉ´AÈZ¹1ÅW¶�Æ1µ·Ä�´�Ó à ÅW¹?¹i´A»R´8º�¹i¸A³
¿&µxÇÉÇMÇx´8º�È�Æ1¾Àµ·¶(»1µx¼�³�ÆR»�¾�¶.Æ	³(´?Æ	¹1º�ÈW´A¾�ð�»�µ·¶�½(Ç·º�¸Aµ·¶(¼.¾�½(Æ1µ·Ä�µxó8º�Æ1µx¾�¶(»~´AµÉÆN³(´8¹�µ·¶.Æ	³(´~Á:¹i¾(¶�Æ�´8¶(È5¸A¾�Ä5½(µxÇx´8¹
¾�¹?µ·¶+Æ	³(´ÀÈWÖW¶Wº�Ä�µx¸�¹1ÅW¶�ÆRµÕÄÒ´�»	ÅW½W½X¾�¹iÆ1µ·¶(¼qÆ	³(´�¶(´A¿ô³�ÖÔÊW¹iµxÈ�ãPµÕ¹ÎÆ	ÅWº�Ç�äZº�¸V³(µ·¶(´�Ó

²&³(µx»5½W¹i¾�Ìi´A¸AÆ�ÊWÅ(µxÇxÈW»5¾�¶Ø¾�ÅW¹.½W¹i´AÏ�µx¾�Å(»q¹i´A»1´8º�¹i¸A³�µ·¶|õPö�÷ø¿r³(´8¹Î´]¿?´]³WºJÏ�´]½W¹Î¾�ÈHÅ(¸A´AÈæºùÏ�´8¹iÖ
¹i¾�ÊWÅ(»1Æ5½WÅWÊ(Çxµx¸úÈW¾(Ä5º�µ·¶ØÁ:¹Î¾�¶�Æ�´8¶(È|¿r³(µx¸A³|¿?´q¿&µxÇÉÇÀÄ�¾(ÈWµoÁ�Ö�Æ1¾�»	ÅW½W½W¾(¹iÆ5Æ	³(´!áiáLÞ�â?ãräûÁL¹i¾�¶�Æ�´8¶(È
¸A¾�Ä5½(µxÇx´8¹AÓ�÷)ÅW¹ÎÆ	³(´8¹�¾�ÅW¹�ü�º�¹1½WºÍÁ:ÅW¶(ÈW´AÈ+ö#âÍýÃâ|ºÂ¸AÆ1µxÏ�µxÆiÖ5³Wº�»#½W¹i¾(ÈHÅ(¸A´AÈS½Wº�¹Rº�ÇxÇÉ´AÇM¸A¾�Ä5½(µxÇx´8¹?¹1ÅW¶�ÆRµÕÄÒ´
¿r³(µx¸V³Ø¸8º�¶Ø»	ÅW½W½W¾�¹ÎÆ�÷M¾�¹iÆ	¹Rº�¶�Û�â&þÀþëº�¶(ÈËÜ(º8Ï�ºïÈH¹iµxÏ�´8¹i»�º�¶(ÈËÆ	³(µx»�¿&µxÇxÇ&ÊW´+º+¸A´8¶�Æ	¹1º�Ç?½Wº�¹iÆ�¾ÂÁçÆN³(´
¹1ÅW¶�ÆRµÕÄÒ´�»	ÅW½W½X¾�¹iÆ?ÁI¾�¹?Æ	³(´�áiáLÞ�â?ãPä|ÓHÿÍ¾�Æ1´ÀÆ	³Wº�ÆÍÇÕº�¶(¼�ÅWº�¼�´A»&»NÅ(¸V³ïº�»rõPö�÷æº�¹i´�¶WºÂÆ	ÅW¹1º�ÇMÁI¾�¹&³�ÖÔÊW¹iµxÈ
´8¶�Ï(µ·¹i¾�¶WÄ�´8¶�Æ1»�º�»�Æ	³(´AÖÀÇ·º�¹i¼�´AÇxÖÀº�¸V³(µx´AÏ�´?½Wº�¹1º�ÇxÇx´AÇxµx»	Ä Ê�ÖÀµxÈW´8¶�Æ1µoÁ�Ö(µ·¶(¼]åIÊ�Ö&´AµxÆ	³(´8¹�º�Å(Æ1¾�Ä5º�ÆRµÉ¸#ÄÒ´AÆ	³(¾�ÈW»
¾�¹5Å(»1´8¹�»N½W´A¸AµoêH¸8º�Æ1µx¾�¶WèÑ¸A¾�º�¹i»R´+¼�¹1º�µ·¶|½Wº�¹1ºÂÇÉÇx´AÇP¸A¾�¶(»1Æ	¹RÅ(¸AÆ1»�»	Å(¸V³,º�»5º�¹1¹1ºJÖË½W¹ÎµÕÄÒµÉÆRµÉÏ�´A»!º�¶(È�Á�¾(¹1º�ÇxÇ
»1Æ	º�Æ1´8ÄÒ´8¶�Æ1»Í¿r³(µx¸V³Zº�¹i´�Æ	³(´8¶ùµ·Ä5½(Çx´8Ä�´8¶�ÆR´AÈìÊ�Ö+´ � ¸Aµx´8¶�Æ�¹RÅW¶�Æ1µ·Ä�´�Ó��WÅ(¸A³�º5¸A¾�º�¹i»1´�¼(¹1º�µ·¶!º�¶WºÂÇÉÖ(»1µx»
¸8º�¶�µ·¶�Æ	³(´&»N½(µÕ¹ÎµÉÆ~¾�Á)ä��#²����
	�¾�¹��Àö�� Û�ÊW´PµÕÄÑ½(ÇÉ´8ÄÒ´8¶�Æ1´AÈq¿&µxÆ	³5º�¶�µ·¶�Æ1´8¹1½W¹i´AÆR´8¹#º�»�Æ	³(µx»~¿Ã¾(Å(ÇÉÈq¶(¾�Æ
³Wº8Ï�´r»1µx¼�¶(µoêH¸8º�¶�ÆP¾�Ï�´8¹1³(´8º�È�Ó�ÚZ´Àµ·¶qÁLº�¸AÆ&ÊWÅ(µxÇÉÆÀº.»	Å(¸A¸A´A»1»iÁLÅ(Ç�ÊWÅ(Ær¶(¾�Æ&»	Å(»1Æ	ºÂµÕ¶Wº�Ê(ÇÉ´�½W¹Î¾�Æ1¾�ÆiÖW½W´Àõrö ÷
µÕ¶�Æ1´8¹1½W¹Î´AÆ1´8¹�µ·¶ ��
�
�� × 
�� ¿P³(µÉ¸A³�¿?´?µ·¶�Æ1´8¶(ÈÑÆ1¾r´A»R»1´8¶�ÆRµÕºÂÇÉÇxÖ5¼�´8¶(´8¹1º�ÇxµxóA´r³(´8¹i´�Ó�ÚZ´&»1´A´?¿?´8Ê.Æ1´A¸A³W¶(¾�Çx¾�¼�Ö
¶(¾�¿|¼�µÉÏ�´A»ÃÅ(»#º�½W½W¹i¾(½W¹iµ·º�Æ1´?µ·¶�Á:¹1ºÂ»1Æ	¹1Å(¸AÆ	ÅW¹Î´&¿r³(µx¸V³Ò¿Ã´?¸8º�¶ÑÅ(»1´?Æ1¾�ÊWÅ(µxÇÉÈÑÁLº�¹�Ä�¾�¹i´?´Nð�´A¸AÆ1µxÏ�´&»RÖ�»1ÆR´8Ä�»
Æ	³Wº�¶q¿&º�»r½X¾�»1»1µ·Ê(Çx´ � Ö�´8º�¹i»rº�¼�¾HÓ�áL¶+»NÅWÄ5Ä5º�¹iÖ�Û(Æ	³(´.¾�Ê(Ìi´A¸AÆ1µxÏ�´A»&¾�Á�Æ	³(µx»@¹i´A»R´8º�¹i¸A³qµÕ¶(¸AÇ·Å(ÈW´��
� áIÈW´8¶�Æ1µoêH¸8º�Æ1µx¾�¶ ¾�ÁÀµx»1»	Å(´A»+µ·¶,¾�½(Æ1µ·Ä5º�ÇPµ·¶�ÆR´A¼�¹1º�Æ1µx¾�¶¥¾�ÁÀµÕ¶�Æ1´8¹1½W¹Î´AÆ	º�Æ1µx¾�¶,º�¶(È ¸A¾�Ä5½(µxÇ·º�Æ1µx¾�¶,Æ1´A¸A³�×
¶(µÉßWÅ(´A»PÁI¾�¹?½Wº�¹1º�ÇxÇx´AÇ�Ç·º�¶(¼(ÅWº�¼�´À»1Ö(»1Æ1´8Ä�»JÓ

� �(Æ	Å(ÈWÖ+¾�Á#Æ	³(´.µÕÄÑ½Wº�¸AÆr¾ÂÁ#Æ	³(´�³�ÖÔÊW¹ÎµÉÈï´8¶�Ï(µ·¹i¾�¶WÄ�´8¶�Æ1»P¾�¶!½X´8¹ÙÁI¾�¹1Ä5º�¶(¸A´ Á�¾(¹&»1¸Aµx´8¶�Æ1µoêH¸5º�¶(È!´8¶(¼�µo×¶(´A´8¹iµ·¶(¼Sº�½W½(Çxµx¸8º�Æ1µx¾�¶(»JÓ
� üÀ´AÏ�´AÇx¾�½WÄ�´8¶�Æ�¾�Á&º+»1´AÆÀ¾�Á&Æ1´A¸A³W¶(¾�Çx¾�¼�µx´A».Æ	³Wº�Æ�º�µ·Ä`ºÂÆ�º+³(µx¼�³�½W´8¹ÙÁI¾�¹1Ä5º�¶(¸A´5Ç·º�¶(¼�ÅWº�¼�´Ñ»1Ö�»RÆ1´8Ä
¿&µxÆ	³|µ·¶�Æ1´8¹1½W¹i´AÆ1´AÈ å�Ü�ºJÏ�º�è.Á:¹Î¾�¶�Æ�´8¶(È,»	ÅW½W½W¾�¹ÎÆ1´AÈ Ê�Ö|¸A¾�Ä5½(µxÇx´AÈø½Wº�¹1º�ÇxÇx´AÇ@¹RÅW¶�Æ1µ·Ä�´qÁI¾�¹�»R¾�ÇxÏ�µ·¶(¼
»1¸Aµx´8¶�Æ1µoêH¸]º�¶(È!´8¶(¼�µ·¶(´A´8¹iµ·¶(¼ú½W¹Î¾�Ê(Çx´8Ä�»8Ó��PÇxÆ	³(¾�Å(¼�³�¶(¾�ÆÍÆ	³(´�¸A´8¶�Æ	¹1º�Ç�Æ	³(´8Ä�´�ÛMÆ	³(µx»À½W¹i¾�½W¾�»	º�Ç�¿&µxÇxÇ
¸A¾�¶�ÆN¹iµ·ÊWÅ(Æ1´�Æ1¾]ÆN³(´ÒÅW¶(ÈW´8¹Î»1Æ	º�¶(ÈWµ·¶(¼!¾ÂÁÃÆ	³(´�ÈWµoð�´8¹i´8¶�ÆÀ¿&ºJÖ(»&¾�ÁÃµ·¶(¸A¾�¹R½W¾�¹1ºÂÆ1µ·¶(¼+ÈHº�Æ	ºq½Wº�¹1º�ÇxÇx´AÇxµÉ»NÄ
µÕ¶ùÜ�ºJÏ�ºWÓ
²&³(µx»r½W¹i¾(½W¾�»	ºÂÇHÁLÅW¶(ÈW»&¿?¾�¹1íÑº�Æ��(ÖÔ¹1ºÂ¸8Å(»1´��r¶(µxÏ�´8¹Î»1µxÆÝÖ+¿P³(µÉ¸A³qµx»r¸A¾�ÇÉÇ·º�ÊX¾�¹1º�ÆRµÉÏ�´À¿&µxÆ	³qÆ	³(´À»1Æ	¹Î¾�¶(¼

â?¾�Ä5½(µxÇx´8¹~¼�¹i¾�ÅW½(»#º�Æ#ö�´8í�µ·¶(¼��P¶(µxÏ�´8¹i»1µxÆiÖ5º�¶(È]õPº�¹1Ê(µ·¶5áL¶(»RÆ1µxÆ	Å(Æ1´&¾�Á�²�´A¸A³W¶(¾�Çx¾�¼�Ö�¿r³(¾�»1´&Çx¾�¸8ºÂÇ(Á:ÅW¶(È(×
µÕ¶(¼+ÊW¹iµ·¶(¼�»Àº5Ä5ºÂÌÝ¾�¹ ¾�Å(Æ1»1µxÈW´.¸A¾�¶�ÆN¹iµ·ÊWÅ(Æ1µx¾�¶+Æ1¾ÑÆ	³(µx»r½W¹i¾�½X¾�»1´AÈ!¿?¾�¹RíHÓ
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�(´A¸AÆ1µx¾�¶ ÿPÅWÄ�ÊW´8¹Í¾�Á#ö�º�¼�´A»
� ö#¹Î¾�Ìi´A¸AÆ#�WÅWÄÑÄ5º�¹iÖ �
	 ²�º�Ê(Çx´�¾�Á#â?¾�¶�Æ1´8¶�Æ1» �
â ö#¹Î¾�Ìi´A¸AÆÃüÀ´A»R¸8¹iµ·½(Æ1µx¾�¶ ��$
ü ý?´NÁI´8¹i´8¶(¸A´A» $
% 	~µx¾�¼�¹1º�½W³(µx¸8º�Ç&�Wí�´AÆ1¸A³(´A» '
÷ �WÅWÄ5Ä5º�¹iÖSö~¹i¾�½X¾�»	º�Ç(	?Å(ÈW¼�´AÆ $
) â&ÅW¹1¹Î´8¶�Ærº�¶(È!ö�´8¶(ÈWµÕ¶(¼*�WÅW½W½W¾(¹iÆ $
õ ÷)ºÂ¸AµÉÇxµxÆ1µx´A»8Û(% ßÔÅ(µ·½WÄ�´8¶�Æ@º�¶(È à Æ	³(´8¹rýç´A»1¾�ÅW¹i¸A´A» �
á �W½W´A¸Aµ·º�Ç�áL¶�ÁI¾�¹1ÄÑº�Æ1µx¾�¶WÞ��WÅW½W½(Çx´8Ä�´8¶�Æ	º�¹iÖ+üÀ¾(¸8ÅWÄ�´8¶�Æ	º�Æ1µx¾�¶ +
Ü �À½W½W´8¶(ÈWµxÐ +
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²�¹i´8ÄÒ´8¶(ÈW¾�Å(»#º�ÈWÏ�º�¶(¸A´A»#µ·¶�Ä�µx¸8¹i¾�½W¹i¾(¸A´A»1»1¾�¹�½X´8¹ÙÁI¾�¹1Ä5º�¶(¸A´&º�¶(È�¶(´AÆi¿Ã¾(¹1í�µ·¶(¼ÀÆ1´A¸A³W¶(¾�Çx¾�¼�ÖÀµ·¶�ÆN³(´ç½WºÂ»1Æ
ÈW´A¸8º�ÈW´A»S³WºÂ»Ò½W¹Î¾�ÈHÅ(¸A´AÈ,Æ	³(´qÁ�¾�ÇÉÇx¾�¿&µ·¶(¼Z»1¸A´8¶Wº�¹iµx¾O�!º�½W´8¹i»R¾�¶Wº�Ç&¸A¾�ÄÑ½WÅ(Æ1´8¹.Æ1¾�ÈHºJÖZÈW´AÇxµxÏ�´8¹i»+³(µx¼�³(´8¹
½W´8¹ÙÁI¾�¹1Ä5º�¶(¸A´�ÆN³Wº�¶!ºqÄ5º�µ·¶�ÁL¹1º�Ä�´.¸A¾�Å(ÇxÈZÈW¾UTV+5Ö�´8º�¹i»rº�¼�¾AW)ºÑÏ�º�»RÆr»	ÅWÄ ¾�ÁÃº�¸A¸A´A»R»1µ·Ê(ÇÉ´q¸A¾�Ä5½WÅ(ÆRµÕ¶(¼
½W¾�¿?´8¹?´AÐ�µx»1ÆR»&¿?¾�¹iÇxÈ+¿&µxÈW´�Ó

äZº�¶�ÖZ¸A¾�¶(»1´AßWÅ(´8¶(¸A´A»S¹Î´A»	Å(ÇxÆ5ÁL¹i¾�Ä Æ	³(µx»q»1¸A´8¶Wº�¹iµx¾HÓ �PÇxÆ	³(¾�Å(¼�³�ÆN³(´+ÈW´8ÊWº�Æ1´!¾�Ï�´8¹.¸A¾�ÄÑ½(µÉÇx´8¹ÑÏ�»
µÕ¶�Æ1´8¹1½W¹Î´AÆ1´8¹�Çx´AÈqÆ1¾�ºPÁI¾�¸8Å(» Á�¾(¹�»1¸Aµx´8¶�Æ1µoêH¸À¸A¾�ÄÑ½WÅ(Æ1µ·¶(¼�µ·¶5¸A¾(Ä5½(µxÇÕºÂÆ1µx¾�¶]º�ÊW¾�Å(Æ~ÆÝ¿?¾PÈW´A¸8º�ÈW´A»&º�¼�¾HÛ�ÆN³(´
Á:º�¸AÆ~Æ	³Wº�Æ?º�¶�µ·¶�ÆR´8¹1½W¹i´AÆ1´AÈ+½W¹i¾�¼�¹Rº�Ä ¹1ÅW¶(»~Á:ºÂ»1Æ�Æ1¾(ÈHº8Ö�Æ	³Wº�¶5ºÀ¸A¾�ÄÑ½(µÉÇx´AÈ!½W¹i¾�¼�¹1º�Ä ¹1º�¶RT�+PÖ�´8º�¹i»ÃºÂ¼�¾
»	Å(¼�¼�´A»1ÆR»ÃÆN³Wº�Æ?Æ	³(´@Å(»R´À¾�Á�µ·¶�ÆR´8¹1½W¹i´AÆ	º�ÆRµÉ¾(¶qÆ1´A¸V³W¶(¾�ÇÉ¾�¼�Ö]Ä5ºJÖ]ÊX´�¹i´AÏ�µx»1µxÆ1´AÈ�ÓX	~´A»1µxÈW´A»rÆN³(´@½X¾�½WÅ(Ç·º�¹iµxÆiÖ
¾�Á�ö�´8¹iÇIÛÔ²ç¸AÇ�Û(º�¶(È+ö�Ö(Æ	³(¾�¶�Û�´AÆR¸�Ó·Û�Æ	³(µx»?´AÏ(µÉÈW´8¶(¸A´Àµx»&ÊW´A»RÆÃÄ5º�¶(µoÁI´A»1Æ1´AÈ+Ê�Ö�Æ	³(´P¾�Ï�´8¹i¿r³(´AÇ·Ä�µ·¶(¼�»	Å(¸A¸A´A»1»
¾�Á-Ü(º8Ï�º5½W¹i¾�¼(¹1º�Ä5Ä�µ·¶(¼5Ç·º�¶(¼(ÅWº�¼�´�ÛW¿r³(µx¸A³+µx»&Ç·º�¹i¼�´AÇÉÖ+ÈHÅ(´.Æ1¾5µxÆ1»rÅW¶(ÈW´8¹ÎÇÉÖ(µ·¶(¼+µ·¶�Æ1´8¹R½W¹i´AÆ1´AÈú¶WºÂÆ	ÅW¹i´�Ó

ÿÍ´AÏ�´8¹iÆ	³(´AÇx´A»1»8ÛXµÉÆÀ¹i´8Ä5ºÂµÕ¶(»Pº.Á:ºÂ¸AÆ&Æ	³Wº�Æ&µ·¶�Æ1´8¹1½W¹i´AÆNº�Æ1µx¾�¶qµx»r»RÇÉ¾�¿?´8¹~Æ	³Wº�¶ù¸A¾�Ä5½(µxÇ·º�Æ1µx¾�¶�×L´AÐ(´A¸8Å(Æ1µx¾�¶
Ä�¾�ÈW´AÇ�¿&µxÆ	³(µ·¶+Æ	³(´À»	º�Ä�´@³Wº�¹iÈW¿&º�¹i´PÆ1´A¸V³W¶(¾�ÇÉ¾�¼�Ö�Ó#²&³(Å(»8ÛHº.Æ	¹i´8¶(È+µx»&ÆR¾ÒÄÒ´8¹i¼�´]å�µ·¶�Æ1´A¼�¹1º�ÆR´8è#ÆN³(´rÆi¿?¾
Æ1´A¸V³W¶(¾�ÇÉ¾�¼�µx´A»8Û)ºÂ»Ã´AÐWº�Ä5½(Çx´AÈ�Ê�ÖqÜ�áL²¬¸A¾�Ä5½(µxÇx´8¹&µ·¶+Ü(º8Ï�º�Ï(µÕ¹ÎÆ	ÅWº�Ç�Ä5º�¸A³(µ·¶(´�Û)ÊWÅ(µxÇxÆi×Lµ·¶ï¸A¾�Ä5½WÅ(Æ	º�ÆRµÉ¾(¶Wº�Ç
Á:ÅW¶(¸AÆ1µx¾�¶(»~µ·¶�ä��#²��1��	rÛ(º�¶(È5º�»�¿?´AÇxÇHº�»#º�¶.´8º�¹iÇxµx´8¹~µÕ¶(»RÆ	º�¶(¸A´XY µ·¶�ÆR´8¹1½W¹i´AÆ1´AÈ�ÁL¹i¾�¶�Æi×L´8¶(È5»NÅW½W½W¾�¹iÆR´AÈ
Ê�ÖqÈHº�Æ	º5½Wº�¹1º�ÇxÇx´AÇ-¹1ÅW¶�Æ1µ·Ä�´.µÕ¶[Z6��á\�Wöæ¾(¶+â?ä]TWÓ#ö�º�¹1ºÂÇÉÇx´AÇ�¸A¾(Ä5½WÅ(Æ1µ·¶(¼S¹Î´A»1´8º�¹i¸A³+³Wº�»&µ·¶ùÁ:ºÂ¸AÆÃ»N³(¾�¿P¶
Æ	³(´Àµ·Ä5½W¾�¹ÎÆ	º�¶(¸A´�¾ÂÁ ¹i´AÇ·º�ÆRµÉÏ�´À¸A¾�º�¹i»1´À¼(¹1º�µ·¶+ÅW¶(µxÆ1»r»NÅ(¸V³+º�»Pº�¹1¹1ºJÖ]½W¹iµ·Ä�µxÆ1µxÏ�´A»Pµ·¶!õPö�÷æº�¶(È+ÆN³(´AÖSº�¹Î´
¶Wº�Æ	ÅW¹1º�ÇxÇxÖ+»	ÅW½W½X¾�¹iÆ1´AÈ�Ê�Öqµ·¶�Æ1´8¹R½W¹i´AÆ1µxÏ�´ÀÁL¹i¾�¶�Æ?´8¶(ÈW»8Ó
�À¶(¾�Æ	³(´8¹ÍµÕÄÑ½W¾�¹iÆNº�¶�ÆÍÆ	¹i´8¶(È!µx»ÀÆ	³(´.¼�¹i¾�¿&µ·¶(¼]ºJÏ�ºÂµÉÇ·º�Ê(µxÇxµxÆiÖú¾ÂÁ#´AÐ�¸A´AÇxÇx´8¶�ÆÀÈWµx»1ÆN¹iµ·ÊWÅ(Æ1´AÈZ¸A¾�Ä5½WÅ(ÆRµÕ¶(¼

»1¾�ÁIÆÝ¿&º�¹Î´ÒºÂµÕÄÒ´AÈËº�Æ�¿?´8ÊZº�½W½(ÇÉµx¸8º�ÆRµÉ¾(¶(»�Y ÆN³(µÉ».µ·¶(¸AÇÕÅ(ÈW´A»qÜ�ºJÏ�ºùÇ·º�¶(¼�ÅWº�¼�´Ñ»	ÅW½W½W¾�¹ÎÆÒºÂ»À¿Ã´AÇxÇ&º�»À»1¾Â×
½W³(µÉ»RÆ1µx¸8º�Æ1´AÈZ»1´8¹ÎÏ�´8¹i»P»	Å(¸V³ïº�»PÜ�´A´AÏ�´A»�º�¶(È�Ü�µx¼�»	ºJ¿�ÓÍÚZ´�³WºJÏ�´.»	Å(¼�¼�´A»RÆ1´AÈ!Æ	³WºÂÆrÆ	³(µx»À½W¹i¾�Ï�µxÈW´A»À¼�¾(¾(È
µÕ¶�ÁL¹1º�»RÆ	¹1Å(¸AÆ	ÅW¹i´.¾�¶q¿r³(µx¸A³!ÆR¾]ÊWÅ(µxÇÉÈ�»1¸Aµx´8¶�Æ1µoêH¸�¸A¾�Ä5½WÅ(Æ1µ·¶(¼q´8¶�Ï(µ·¹i¾�¶WÄ�´8¶�Æ1»PÆ	³Wº�Æ&¸A¾�Ä�Ê(µ·¶(´5Å(»1´8¹&½W¹i¾Â×
ÈHÅ(¸AÆ1µxÏ�µxÆiÖ º�¶(È ³(µx¼�³ ½W´8¹ÙÁI¾�¹1Ä5º�¶(¸A´!´AÐ(´A¸8Å(Æ1µx¾�¶_^ � 'a`ÝÓb�r»+½Wº�¹iÆq¾�Á�ºZ»1´AÆÑ¾�Á�»1Æ	Å(ÈWµx´A»q¾�Á�³(µx¼�³|´8¶(È
¸A¾�Ä5½WÅ(Æ1µ·¶(¼�Æ1´8¶|Ö�´8º�¹i».Á:¹i¾(Ä ¶(¾�¿ å�Æ	³(´+»1¾Ø¸8º�ÇxÇÉ´AÈøö�´AÆ	º�éH¾�½�»1Æ	Å(ÈWµx´A»	èAÛ?¿?´!½W¹i¾(½W¾�»1´AÈ,Æ	³(´!³�ÖÔÊW¹iµxÈ
´8¶�Ï(µ·¹i¾�¶WÄ�´8¶�Æ&»	³(¾�¿r¶Ñµ·¶+÷�µx¼�ÅW¹i´ � ¿r³(µx¸A³+Çxµ·¶Wí�»Àº.»1¾�½W³(µx»1Æ1µx¸8º�Æ1´AÈ+µ·¶�Æ1´8¹1½W¹i´AÆR´AÈú½W¹i¾�Ê(Çx´8Ä »R¾�ÇxÏ�µ·¶(¼q´8¶�×
Ï�µ·¹i¾�¶WÄÒ´8¶�Æ~Æ1¾�º�Ä5ºÂ¸V³(µ·¶(´P»	½W´A¸AµoêH¸À¾�½(Æ1µ·Ä�µxóA´AÈ+¹1ÅW¶�Æ1µ·Ä�´�^ $�c `ÝÓ�áÙ¶5Æ	³(µx»?½W¹i¾�Ìi´A¸AÆ8Û�¿?´?ÁI¾�¸8Å(»~¾�¶5ºP»	Ä5ºÂÇÉÇ
½Wº�¹iÆ&¾�Á�Æ	³(µx»P´8¶�Ï(µ·¹i¾�¶WÄ�´8¶�Æ�Y ¿r³Wº�Ærº�¹i´ÀÆ	³(´�íÂ´AÖ+µÉ»R»	Å(´A»@¹Rº�µx»1´AÈúÊ�Ö!³�ÖWÊW¹iµxÈ!µ·¶�Æ1´8¹1½W¹i´AÆR´AÈHÞ�¸A¾�Ä5½(µxÇx´AÈ
´8¶�Ï(µ·¹i¾�¶WÄ�´8¶�Æ1»PÆ1¾�»	ÅW½W½W¾�¹ÎÆ&¸A¾�Ä5½WÅ(Æ	ºÂÆ1µx¾�¶Wº�Ç�»1¸Aµx´8¶(¸A´�Ó

ÚZ´?µ·¶�ÆR´8¶(È5Æ1¾ÀÊWº�»1´?¾�ÅW¹�µ·Ä5½(Çx´8Ä�´8¶�Æ	º�Æ1µx¾�¶(»~¾�¶�º�ÈHº�½(Æ1µ·¶(¼Àµ·¶�Á:¹Rº�»1Æ	¹1Å(¸AÆNÅW¹i´?ÈW´AÏ�´AÇx¾�½W´AÈ�ÁI¾�¹�½Wº�¹Rº�ÇxÇÉ´AÇ
÷H¾�¹iÆN¹1º�¶|åIõPö�÷#èPÆ1¾�ºqÜ�ºJÏ�º�ÊWº�»1´AÈZ´8¶�Ï(µÕ¹Î¾�¶WÄ�´8¶�Æ8ÓqÚZ´]º�¹i´Ñ´8¶(¸A¾�ÅW¹1º�¼�´AÈ�Ê�Ö�Æ	³(´+¹i´A¸A´8¶�Æ�Ä�´A´AÆ1µ·¶(¼�»
åI³�ÆRÆ	½1��Þ�Þ�¿Í¿&¿�Ó�¶W½Wº�¸�Ó »1ÖÔ¹FÓ�´AÈHÅWÞ�½W¹i¾�ÌÝ´A¸AÆ1»NÞ1Ì1ºJÏ�ºJÁI¾�¹Ù¸A»1´8è�º�Æ��WÅW½X´8¹i¸A¾�Ä5½WÅ(Æ1µ·¶(¼Hò 
�c º�¶(ÈR�(ÖW¹1º�¸8Å(»1´�Ó�²&³(´8¹Î´
»1´AÏ�´8¹1º�Ç�½Wº�½W´8¹i»Í»	Å(¼�¼�´A»1ÆR´AÈ!Ü�ºJÏ�ºÒ¸8º�¶+¾�ð�´8¹?º�¸A¾�Ä�Ê(µ·¶Wº�Æ1µx¾�¶ù¾�Á#º�¶+º�Æ1Æ	¹Rº�¸AÆ1µxÏ�´À¾�Ê(Ìi´A¸AÆ&¾�¹ÎµÉ´8¶�Æ1´AÈ+Ç·º�¶�×
¼�ÅWº�¼�´�ÛH³(µx¼�³ï½W´8¹ÙÁI¾�¹1ÄÑº�¶(¸A´À¸A¾�Ä5½(µxÇx´8¹i»8Û�º�¶(È+µ·¶�ÆR´8¹1½W¹i´AÆ1´AÈ�º�½W½(Çx´AÆ@Ä�¾(ÈW´�Ó

õÍ¾�¿?´AÏ�´8¹.¾�ÅW¹�¹i´A»R´8º�¹i¸A³�¿&µxÇÉÇçÁ�¾(¸8Å(»5¾�¶�Æ	³(´+¼�´8¶(´8¹1º�Ç&µx»1»	Å(´A»Ñ¾�Á ³�ÖWÊW¹iµxÈôå�¸A¾�Ä5½(µxÇx´AÈøº�¶(È|µ·¶�Æ1´8¹Ý×
½W¹i´AÆ1´AÈHè�´8¶�Ï�µ·¹i¾(¶WÄ�´8¶�ÆR»]Å(»1µ·¶(¼ZÆ	³(´+Ü�ºJÏ�ºúÊWºÂ»1´AÈ|»1Ö(»1Æ1´8Ä º�»5ºZ½Wº�¹iÆRµÉ¸8Å(Ç·º�¹Ò´AÐÔº�ÄÑ½(ÇÉ´8¹FÓ]�P»5¿?´AÇÉÇPº�»
¶Wº�Æ1µxÏ�´q¸A¾�Ä5½(µxÇx´8¹i»8Û�¿?´q¿&µxÇÉÇ&º�Çx»1¾�µ·¶�Æ1´A¼�¹1º�ÆR´5Ü�Å(»1Æ�µ·¶Ë²çµÕÄÒ´îå�Ü(áL²&è.¸A¾�¶(¸A´8½(Æ1»5º�».Æ	³(´AÖË³WºJÏ�´5»N³(¾�¿P¶
º�Ç·¹i´8º�ÈWÖqÈH¹1º�Ä5º�ÆRµÉ¸�½X´8¹ÙÁI¾�¹1Ä5º�¶(¸A´Àµ·¶(¸8¹i´8ºÂ»1´A»rµ·¶(¸AÇ·Å(ÈWµ·¶(¼!Ä�¾�¹i´ÀÆN³Wº�¶]º�¶q¾�¹iÈW´8¹?¾�Á�Ä5º�¼�¶(µxÆ	Å(ÈW´À¾�¶qÆN³(´
��µ·¶W½Wº�¸VíïÊW´8¶(¸A³WÄ5º�¹1íMÓ

�



Meta figure

(II/CVM)
Virtual Machine

Integrated Interpreter/Compiler

÷�µÉ¼(ÅW¹i´ � �&�E�(¾�ÁIÆÝ¿&º�¹Î´
�(Æ	¹RÅ(¸AÆ	ÅW¹i´
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²&³(´�¾�ÊÔÌÝ´A¸AÆ1µxÏ�´A»Í¾�Á�Æ	³(µx»À¹i´A»1´8º�¹i¸A³qµ·¶(¸AÇ·Å(ÈW´��
� á:ÈW´8¶�Æ1µoÁIÖ]µx»1»NÅ(´A»Ãµ·¶q¾�½(ÆRµÕÄÑº�ÇHµ·¶�Æ1´A¼�¹1º�ÆRµÉ¾(¶5¾�Á�µ·¶�Æ1´8¹1½W¹i´AÆ	ºÂÆ1µx¾�¶]º�¶(È]¸A¾�ÄÑ½(µÉÇ·º�ÆRµÉ¾(¶qÆ1´A¸V³W¶(µxßWÅ(´A»?ÁI¾�¹
½Wº�¹Rº�ÇxÇÉ´AÇ�Ç·º�¶(¼�ÅWº�¼�´À»1Ö�»RÆ1´8Ä�»8Ó

� �(Æ	Å(ÈWÖ+ÆN³(´�µ·Ä5½Wº�¸AÆP¾�Á#Æ	³(´A»1´.µx»1»	Å(´A»P¾�¶!½X´8¹ÙÁ�¾(¹1Ä5º�¶(¸A´ Á�¾�¹ç»1¸Aµx´8¶�Æ1µoêH¸]º�¶(È!´8¶(¼�µ·¶(´A´8¹iµ·¶(¼úº�½W½(ÇÉµo×
¸8º�ÆRµÉ¾(¶(»8Ó

� üÀ´AÏ�´AÇx¾�½ÑºP»1´AÆ�¾�Á)ÆR´A¸V³W¶(¾�Çx¾�¼�µÉ´A»~Æ	³Wº�Æ�º�µ·Ä º�Æ�ºÀ³(µx¼�³q½W´8¹ÙÁI¾�¹1Ä5º�¶(¸A´ÃÇ·º�¶(¼(ÅWº�¼�´&»1Ö(»1Æ1´8Ä ¿&µxÆ	³�µ·¶�×
Æ1´8¹R½W¹i´AÆ1´AÈSå�Ü�ºJÏ�º�è/Á:¹Î¾�¶�Æ�´8¶(È�»NÅW½W½W¾�¹iÆR´AÈÒÊ�Ö�¸A¾(Ä5½(µxÇÉ´AÈq½Wº�¹1º�ÇxÇx´AÇH¹1ÅW¶�Æ1µ·Ä�´�ÁI¾�¹�»1¾�ÇxÏ�µ·¶(¼À»1¸Aµx´8¶�Æ1µoêH¸
º�¶(È+´8¶(¼�µÕ¶(´A´8¹ÎµÕ¶(¼!½W¹Î¾�Ê(Çx´8Ä�»8Ó

²&³(´�»1µx¼�¶(µoêH¸8º�¶(¸A´�¾�Á�Æ	³(´�½W¹i¾(½W¾�»1´AÈ!ºÂ¸AÆ1µxÏ�µxÆiÖ!Ä5ºJÖ]ÊW´.¾�Ê(»1´8¹iÏ�´AÈ+µÕ¶ùÆ	³(´ÀÁI¾�ÇxÇx¾�¿&µ·¶(¼5ÁLº�¸A´AÆ1»8Ó
� Úø³(µxÇx´ÃÆN³(´Ã´Nð�´A¸AÆ1µxÏ�´8¶(´A»R»�¾�ÁHµ·¶�Æ1´8¹R½W¹i´AÆ1´AÈ�Ç·º�¶(¼(ÅWº�¼�´A»�¾�¶ Æ1´AÐ�Æ�½W¹i¾(¸A´A»1»1µ·¶(¼ÀÆ	º�»Ní�»Ãå�¾�¹�µ·¶.¼�´8¶(´8¹1ºÂÇ�Û
u å?v�è�º�Çx¼�¾�¹iµxÆ	³WÄÒ»	è�µx»�¿?´AÇÉÇ(º�¸A¸A´8½(Æ1´AÈ�Û�³(¾�¿ËµxÆ�¸8º�¶�ÊX´A»1Æ�³(´AÇÕ½+å�¾(¹�¸8º�¶�¶(¾�Æ�³(´AÇ·½�ºÂÆ�º�ÇxÇ·è�»1¸Aµx´8¶�Æ1µoêH¸
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õÍ¾�ÇxÇ·º�¶(È�ÛO�ÀÄ�»1ÆR´8¹iÈHº�Ä+ÛW½W½�Ó 
�ù TJ× 
�ù�$ Ó

T



^ðT ù `�	PÓ&�(¸V³W¶(¾(¹]º�¶(Èæõ.Ó���º�¶(¼�´8¶(ÈH¹ÙÁI´8¹5º�¶(È ��Ó#ö�´AÆ	¹Îµ ��%�µ·¶(»	º�Æ1ó!¶(´8ÅW¹Î¾�¶Wº�Çx´8¹]ÿÍ´AÆ1óA´+ó8ÅW¹9��º�»1ÆNÊWº�Ço×
º�¶(¸Aµx´8¹1ÅW¶(¼�µ·¶�ÚZ¾�¹1íØ»1Æ	ºÂÆ1µx¾�¶(¸AÇ·Å(»1Æ1´8¹1¶�Ó#áÙ¶æö~¹1º�Ð(µÉ»R¾�¹iµx´8¶�ÆRµÉ´8¹ÎÆ1´!ö�º�¹1º�ÇxÇx´AÇxÏ�´8¹1º�¹RÊW´AµxÆ	ÅW¶(¼HÛ�%�È�Ó�õ�Ó
��º�¶(¼�´8¶(Èú¹ÙÁI´8¹AÛWõPº�¶(»1´8¹AÛWäZ¶(¸A³(´8¶�Û à ¸AÆ1¾�ÊX´8¹ �}
�
�� Û(½Wº�¼�´A» ��$o� × ��c�$ å�µ·¶ ) ´8¹1Ä5º�¶WèFÓ

^ðT 
 `�ü5Ó�ÚZ´A»1»1´AÇx»Àº�¶(È]ÜMÓWäZÅ(óAµÉ¾MÛn�@¶WºÂÇÉÖ(óAµ·¶(¼Sº�¶(È]µ·Ä5½W¹i¾�Ï(µ·¶(¼5ÈW´AÇ·º8ÖqÈW´NÁI´A¸AÆ&Æ1¾�Çx´8¹1º�¶(¸A´Àµ·¶ï½(µÕ½X´AÇxµÕ¶(´AÈ
¸A¾�Ä�Ê(µ·¶Wº�Æ1µx¾�¶WºÂÇ#¸Aµ·¹i¸8Å(µxÆ1»8Û�áB%t%�% áL¶�Æ1´8¹1¶Wº�ÆRµÉ¾(¶Wº�Ç#ÚZ¾(¹1í�»N³(¾�½ï¾�¶�üÀ´NÁI´A¸AÆ�º�¶(ÈZ÷�º�Å(ÇxÆ�²�¾�Çx´8¹1º�¶(¸A´
µ·¶+ã��(�WáX�(Ö(»1Æ1´8Ä�»8Û ��
�
�$ Û(½W½�Ó �}ùW� × ��ù�ù Ó

^ � +}`��WÅWí(ÅWÄ5º�¹ ) ³(¾�»	³�Û(�À¹i¾�Ê(µ·¶(ÈHº ) ÅW½(ÆNºWÛ�²�´AÈ�õ&´8¹1ÄÑº�¶�Û�º�¶(ÈJ�W¹iµ·¹1º�Ä°ã�Ó�ö�´8ÄÑÄ5º�¹1ºÂÌÎÅ�Ûtè1÷)º�Å(ÇÉÆÎ×
â?¾(¶�Æ	ºÂµÕ¶(µ·¶(¼ �(´AÇoÁC×Ü�(Æ	º�Ê(µÉÇxµxóAµC¶(¼p�PÇÉ¼�¾�¹iµxÆ	³WÄ�»8Û é ö#¹Î¾�¸A´A´AÈWµ·¶(¼�»+¾�Á�ÆN³(´ ��$ ÆN³ �râ?ä ö à ü�âÀÛÃ½W½�Ó
��$ × $�� Û�ö~³(µxÇÕºÂÈW´AÇÕ½W³(µ�ºWÛ ��
�
�c Ó

^ �W� `�ö ãrä ��ö�º�¹1ºÂÇÉÇx´AÇ?ãPµÕ¹ÎÆ	ÅWº�Ç#äZº�¸A³(µ·¶(´R� �&»1´8¹Î»8ò ) Å(µÉÈW´+º�¶(È|²�Å(ÆR¾�¹iµ·º�Ç�ÁI¾�¹.ÿ&´AÆi¿?¾�¹1í�´AÈZö�º�¹Rº�ÇxÇÉ´AÇ
â?¾(Ä5½WÅ(Æ1µ·¶(¼

^ � T}`�ä�´A»1»	ºÂ¼�´-ö�ºÂ»1»1µ·¶(¼@áÙ¶�ÆR´8¹ÙÁ:ºÂ¸A´�÷H¾�¹1ÅWÄùÛOè1äZö~á§����ä�´A»1»	º�¼�´N×Ýö�ºÂ»1»1µ·¶(¼ráL¶�Æ1´8¹ÙÁLº�¸A´X�(Æ	º�¶(ÈHº�¹iÈnéMÛAÜ�ÅW¶(´�Û
��
V
�$

^ ��� `�³�Æ1Æ	½1��Þ�Þ�¿&¿&¿?×LÇ·Ä5Ä�Ê�Ó�¶(¸AµoÁI¸8¹ÙÁ1Ó�¼�¾�ÏÔÞV%#ö 
Vc Þ(Û��Í»1´~¾�ÁÔÆN³(´ÃáL¶�Æ1´8¹1¶(´AÆ�ÁI¾�¹(�(¸Aµx´8¶�Æ1µoêH¸râ?¾�ÄÑÄ�ÅW¶(µx¸8º�ÆRµÉ¾(¶
º�¶(È+ü�ºÂÆ	º�ÊWº�»1µ·¶(¼

^ ��� `�ü5Óð	PÓHâÍº�¹1½W´8¶�Æ1´8¹AÛ1�À¶ à Å(Æ1Çxµ·¶(´]ö#¹i¾(½W¾�»	ºÂÇ�ÁI¾�¹ÍÆ	³(´5ö#â&ý?â_��µ·ÊW¹1º�¹iÖ�áL¶�Æ1´8¹ÙÁLº�¸A´�Û�²�´A¸A³W¶(µx¸8º�Ç#ý?´N×
½X¾�¹iÆ8ÛWÿÍ¾�¹iÆ	³(´8º�»RÆçö�º�¹1º�ÇxÇx´AÇ(�@¹Î¸V³(µxÆ1´A¸AÆ	ÅW¹Î´A»@â?´8¶�Æ1´8¹�å:ÿröA�râ&èÍº�Æ��(ÖÔ¹1ºÂ¸8Å(»1´��P¶(µxÏ�´8¹i»1µxÆiÖ�Û ��
�
Vc

^ ��$ `�ü5Óð	PÓ#âÍº�¹1½W´8¶�Æ1´8¹AÛ<�#ÅW³�×LÜ�Ö�´Zâ&³Wº�¶(¼HÛ?´AÆ+º�ÇIÛ�è«%�ÐW½W´8¹ÎµÉ´8ÄÑ¶�Æ1»q¿&µxÆ	³ õPö�Ü�ºJÏ�ºXÛ é|ÚZ¾�¹1í�»	³(¾�½�¾(¶
Ü�ºJÏ�º.Á�¾(¹s�(¸Aµx´8¶�Æ1µoêH¸]º�¶(Èi%~¶(¼�µ·¶(´A´8¹iµ·¶(¼*�@½W½(Çxµx¸8º�Æ1µx¾�¶(»8Û1�(ÖW¹1º�¸8Å(»1´�ÛMüÀ´A¸A´8Ä�ÊW´8¹AÛ �}
�
�c Ó

^ ��c `�	?¹i¾�¿r¶�Û�ö�´8¹iÆR´8¹AÓ8ÜMÓ·Û�ÚË¹iµxÆ1µ·¶(¼�áÙ¶�ÆR´8¹1º�¸AÆ1µxÏ�´&¸A¾(Ä5½(µxÇÉ´8¹Î»Ãº�¶(È5áL¶�Æ1´8¹1½W¹Î´AÆ1´8¹i»8ÛV�æÚ µxÇÉ´AÖ�×ÝáL¶�Æ1´8¹i»R¸AµÉ´8¶(¸A´
ö~ÅWÊ(ÇÉµx¸8º�ÆRµÉ¾(¶�Û ��
 ' 


^ � '}`���´A¾(¶Wº�¹iÈ�	~¾�Çx¸�Û(²&³(´?üÀ´A»1µx¼�¶À¾�Á)áÙ¶�ÆR´8¹1½W¹i´AÆ1´8¹i»JÛ�â?¾�Ä5½(µxÇx´8¹i»8Û(º�¶(È�% ÈWµÉÆR¾�¹i»�ÁI¾�¹(�ÀÅ(¼�Ä�´8¶�Æ1´AÈ�²�¹1º�¶�×
»1µxÆ1µx¾�¶ïÿ&´AÆÍ¿Ã¾(¹1í�»JÛ��W½W¹iµ·¶(¼�´8¹Ù×Lã�´8¹ÎÇÕºÂ¼HÛ ��
�ù��

^ ��ù `�ö~â&ý?âÀÛ#â?¾�ÄÑÄ�¾�¶|ý&ÅW¶�Æ1µ·Ä�´]�WÅW½W½W¾�¹ÎÆ5ÁI¾�¹5õÍµx¼�³ ö�´8¹ÙÁ�¾(¹1Ä5º�¶(¸A´+ü�º�ÆNºZö�º�¹1º�ÇxÇx´AÇ���º�¶(¼�ÅWº�¼�´A»8Û
ö~¹i¾�Ìi´A¸AÆ&½W¹i¾�½W¾�»	º�ÇIÛWäZºJÖ�Û �}
�
�� Ó

^ ��
 `���ÓHã�Ón�À³(¾HÛ�ýÀÓ1�(´AÆ	³(µIÛ�º�¶(È�ÜHÓ1�&ÇxÇ·Ä5º�¶�ÛXè	âç¾�Ä5½(µxÇx´8¹i»��rö~¹iµ·¶(¸Aµ·½(ÇÉ´A»JÛ�²�´A¸V³W¶(µxßWÅ(´A»8Û�º�¶(È�²�¾(¾�Çx»§éHÛ
�PÈWÈWµx»1¾�¶�×LÚZ´A»1Çx´AÖ�Û�ý?´8ºÂÈWµÕ¶(¼MÛHä���Û�»R´A¸A¾�¶(È!´AÈWµxÆ1µx¾�¶�Û ��
�ù�c

^ � +}`�ýPµ·º�¾�Ä�µ·¶(¼���µIÛ ) ÅWº�¶(»1¾(¶(¼=��³Wº�¶(¼HÛ8´AÆ�º�ÇIÛ1è	õrö ÷�Á�´���ºÍ÷)¹Î¾�¶�ÆÎ×L´8¶(ÈPÁ�¾�¹�õPö�÷&éHÛA²�´A¸V³W¶(µx¸8º�ÇHý?´8½X¾�¹iÆ8Û
�Wâ&â���×Ü'�' � ÛWÿPöO�Pâøº�Æ��(ÖÔ¹Rº�¸8Å(»1´��P¶(µxÏ�´8¹i»1µxÆiÖ�Û ��
�
�c Ó � Ó

^ �H� `�ýPµ·º�¾�Ä�µ·¶(¼ ��µIÛ+ý&ÅW¶�Æ1µ·Ä�´ à ¹iµx´8¶�Æ1´AÈ õrö ÷ â?¾�ÄÑ½(µÉÇ·º�ÆRµÉ¾(¶�Ó5²�´A¸A³W¶(µx¸8º�Ç!ý?´8½W¾(¹iÆ8Û*�Wâ&â���×Ü'�' � Û
ÿPöA�râøº�Æ��(ÖW¹1º�¸8Å(»1´��r¶(µxÏ�´8¹i»RµÉÆiÖ�Û �}
�
 'WÓ � Ó

�



^ � T}`��.ÓO	?º�¶(´8¹�Ìi´A´�ÛHýÀÓO% µx¼�´8¶WÄ5º�¶W¶�ÛA��ÓMÿ&µx¸A¾�Ç·º�Å�º�¶(È+ü5Ón��ÓHö�º�ÈH¶WºXÛ&è��ÀÅ(Æ1¾�Ä5º�ÆRµÉ¸�ö~¹i¾�¼�¹Rº�Ä ö�º�¹Ù×
º�ÇxÇx´AÇxµxó8º�Æ1µx¾�¶LéHÛ�ö~¹i¾�¸A´A´AÈWµ·¶(¼�»P¾�Á�Æ	³(´�áB%t%�%ÍÛWÏ�¾�ÇIÛH¶(¾HÓºTWÛ ��
�
��

^ ��� `�ä|Ó�ÚZ¾�ÇoÁI´�Û�è à ½(Æ1µ·Ä�µxóAµ·¶(¼U�WÅW½X´8¹i¸A¾�Ä5½(µxÇx´8¹i»?ÁI¾�¹��WÅW½X´8¹i¸A¾�Ä5½WÅ(ÆR´8¹i»§éHÛWö�µxÆ	ÄÑº�¶]ö~ÅWÊ(ÇxµÉ»N³(µÕ¶(¼MÛ±��¾(¶�×
ÈW¾�¶�Û ��
�ù�


^ ��� `�õ.Ó>��µ·Ä5ºXÛ�º�¶(È 	PÓÀâ&³Wº�½WÄ5º�¶�Û*è«�WÅW½W´8¹Î¸A¾�Ä5½(µxÇx´8¹i»�ÁI¾�¹!ö�º�¹Rº�ÇxÇÉ´AÇ�º�¶(È ã�´A¸AÆ1¾�¹!âç¾�Ä5½WÅ(Æ1´8¹i»0éHÛ
�PÈWÈWµx»1¾�¶�×LÚZ´A»1Çx´AÖ�ö#ÅWÊ(Çxµx»	³(µ·¶(¼úâ?¾�ÄÑ½Wº�¶�Ö�Û ��
V
 +

^ ��$ `���Ó�õÍµ·¹1º�¶Wº�¶(ÈHº�¶(µIÛ?+�Ó@+P´8¶W¶(´AÈWÖ�Û�º�¶(ÈZâÀÓ�²?»1´8¶(¼MÛXè«%�Ï�º�Ç·ÅWº�Æ1µ·¶(¼úâ?¾(Ä5½(µxÇÉ´8¹ à ½(Æ1µ·Ä�µxó8º�Æ1µx¾�¶(».ÁI¾�¹
÷M¾�¹iÆ	¹1º�¶5ü�éHÛ(Ü�¾(ÅW¹1¶Wº�Ç�¾�Á#ö�º�¹1ºÂÇÉÇx´AÇ�º�¶(È+üÀµÉ»RÆ	¹iµ·ÊWÅ(Æ1´AÈúâç¾�Ä5½WÅ(Æ1µ·¶(¼HÛWÏ�¾�ÇIÓðT � ÛW½W½�ÓðT�'�× ��$ Û ��
�
��

^ ��c `�ä|Ó�Ú Ó(õrº�ÇxÇIÛO��Ó(õ&µ·¹1º�¶Wº�¶(ÈHº�¶(µIÛA+�Ó�+P´8¶W¶(´AÈWÖ!º�¶(ÈSâ Ó�²?»1´8¶(¼MÛ(è	áÙ¶�Æ1´8¹R½W¹i¾�¸A´AÈHÅW¹Rº�Ç�â?¾�Ä5½(µxÇ·º�Æ1µx¾�¶
¾�Á�÷H¾�¹iÆN¹1º�¶Ñü Á�¾�¹çäîá:ä�üôüÀµx»1Æ	¹ÎµÕÊWÅ(ÆR´AÈ(×Läú´8ÄÒ¾�¹iÖ+äZº�¸A³(µÕ¶(´A»0éHÛO�WÅW½W´8¹Î¸A¾�Ä5½WÅ(Æ1µ·¶(¼Hò 
 TWÛ �}
�
 TWÓ

^ � '}`�÷M¾�Ð�Û ) ´A¾�ð�¹i´AÖrâÀÓ·ÛJ÷)ÅW¹RÄ5º�¶(»	í�µIÛ8ÚZ¾�ÌÝÆR´8íHÛ8âÍ³(´8¶�Û�äîº�¹iµ·¶WºWÛ�ýç´8ÊWÊ(µ�Û�âçÇÕº�Å(ÈWµÉ¾MÛ�º�¶(È�â?¾�¿&µx´�ÛJÜ�º�Ä�´A»
õ.Ó·Û&è1ÚØ´8Ê(ÚZ¾�¹1íA�&áL¶�Æ1´A¼�¹1ºÂÆ1´AÈúö~¹i¾�¼�¹1º�Ä5Ä�µ·¶(¼R%#¶�Ï(µÕ¹Î¾�¶WÄ�´8¶�Æ@²�¾�¾�ÇÉ»PÁI¾�¹&ÿPº�Æ1µx¾�¶WºÂÇ-º�¶(È ) ¹1º�¶(È
â&³WºÂÇÉÇx´8¶(¼�´A»JÛ éR�(ÖW¹1º�¸8Å(»1´��r¶(µxÏ�´8¹i»RµÉÆiÖ!²�´A¸V³W¶(µx¸8º�Ç�ý?´8½X¾�¹iÆ¹�Wâ&â���×Ü' ��$ ÛWÜ(ÅW¶(´�Û ��
�
�$ Ó

^ ��ù `�÷M¾�Ð�Û ) ´A¾�ð�¹i´AÖÀâÀÓ·Û�º�¶(È�÷)ÅW¹1ÄÑº�¶(»	í�µ�Û�ÚØ¾�ÌiÆ1´8íHÛ�è	²&³(´s�Í»1´?¾�ÁHÆ	³(´?ÿrºÂÆ1µx¾�¶Wº�ÇWáL¶�ÁI¾�¹1Ä5º�ÆRµÉ¾(¶�áL¶�ÁL¹1º�»Î×
Æ	¹RÅ(¸AÆ	ÅW¹i´Àº�¶(ÈSõÍµx¼�³+ö�´8¹ÙÁI¾�¹1Ä5º�¶(¸A´@â?¾(Ä5½WÅ(Æ1´8¹i»?µ·¶+áL¶(ÈHÅ(»1ÆN¹iÖ�Û é5µ·¶+ö#¹Î¾�¸A´A´AÈWµ·¶(¼�»P¾�Á�Æ	³(´��(´A¸A¾�¶(È
áÙ¶�Æ1´8¹R¶Wº�Æ1µx¾�¶Wº�Ç�â?¾�¶�ÁI´8¹i´8¶(¸A´�¾�¶ïäZº�»1»1µxÏ�´AÇxÖúö�º�¹1º�ÇxÇx´AÇ#ö#¹i¾(¸A´A»1»1µ·¶(¼!Å(»1µ·¶(¼ à ½(ÆRµÉ¸8ºÂÇ#áL¶�Æ1´8¹i¸A¾�¶W¶(´A¸N×
Æ1µx¾�¶(»JÛÔá\%�%t%æâ?¾�ÄÑ½WÅ(Æ1´8¹��(¾(¸AµÉ´AÆiÖ+ö#¹i´A»R»8Ûn��¾�»��PÇ·º�Ä�µxÆ1¾�»8ÛMâX��ÛnT 
Vù × �W� TWÓL�(ÖÔ¹Rº�¸8Å(»1´��P¶(µÉÏ�´8¹i»1µxÆiÖ
²�´A¸V³W¶(µx¸8º�Ç�ý?´8½X¾�¹iÆ¹�Wâ&â���×Ü' � TWÛ à ¸AÆ1¾�ÊX´8¹ �}
�
�$ Ó

^ ��
 `�÷M¾�Ð�Û ) ´A¾�ð�¹i´AÖ|âÀÓ·Û�è	õÍµÉ¼(³æö�´8¹ÙÁI¾�¹1Ä5º�¶(¸A´+üÀµÉ»RÆ	¹iµ·ÊWÅ(Æ1´AÈøâ?¾�Ä5½WÅ(ÆRµÕ¶(¼MÛ éx�(ÖW¹1º�¸8Å(»R´��P¶(µÉÏ�´8¹i»1µxÆiÖ
²�´A¸V³W¶(µx¸8º�Ç�ý?´8½W¾�¹ÎÆ¹�Wâ&â���×Ü' $ +WÛ(üÀ´A¸A´8Ä�ÊX´8¹ ��
�
�$ Ó(²�¾qº�½W½W´8º�¹~µ·¶i%~¶(¸AÖ�¸AÇx¾�½X´AÈWµ·º5¾�Á#â?¾�ÄÑ½WÅ(Æ1´8¹
�(¸Aµx´8¶(¸A´5º�¶(È!²�´A¸V³W¶(¾�Çx¾�¼�Ö�Ó

^ $ +}`�÷M¾�Ð�Û ) ´A¾�ð�¹i´AÖ�âÀÓ·ÛXè§�À¶��@½W½(Çxµx¸8º�Æ1µx¾�¶|ö�´8¹i»N½W´A¸AÆ1µxÏ�´5¾(¶úõÍµx¼�³�×Ýö�´8¹ÙÁI¾�¹1Ä5º�¶(¸A´Òâç¾�Ä5½WÅ(Æ1µ·¶(¼úº�¶(È
â?¾(Ä5Ä�ÅW¶(µÉ¸8ºÂÆ1µx¾�¶(»8Û é4�(ÖW¹1º�¸8Å(»1´��r¶(µxÏ�´8¹i»RµÉÆiÖ!²�´A¸V³W¶(µx¸8º�Ç�ý?´8½X¾�¹iÆ¹�Wâ&â���×Ü' $ 'WÛn�À½W¹iµxÇ ��
V
�c Ó

^ $W� `�÷M¾�Ð�Û ) ´A¾�ð�¹i´AÖ5âÀÓ·ÛDè§�ô²�º�Çx´À¾�Á�²?¿?¾��À½W½(Çxµx¸8º�Æ1µx¾�¶(»P¾�¶5ÆN³(´@ÿPáiá1Û é4�(ÖW¹1º�¸8Å(»1´��P¶(µxÏ�´8¹i»1µxÆiÖS²�´A¸A³�×
¶(µx¸8º�Ç�ý?´8½W¾(¹iÆ��Wâ&â���×Ü' $Vc ÓHáL¶ïÆ	³(´5½W¹i¾(¸A´A´AÈWµ·¶(¼�»À¾�Á#Æ	³(´ ��
V
�c �(µxÐ�ÆN³i�À¶W¶(ÅWº�Ç-á\%�%t%æü�ÅWºÂÇ�×Ü�Í»1´
²�´A¸V³W¶(¾�ÇÉ¾�¼�µx´A»@º�¶(È*�À½W½(Çxµx¸8º�Æ1µx¾�¶(»�âç¾�¶�Á�´8¹Î´8¶(¸A´�ÛWÜ�ÅW¶(´ �}
�
�c Ó

^ $ T}`�÷M¾�Ð�Û ) ´A¾Âð�¹Î´AÖ�âÀÓ·Û(º�¶(È5ÚZ¾�ÌÝÆR´8íHÛ�÷�ÅW¹1Ä5º�¶(»	í�µIÛ(è«�Wÿ��Àö�Û(â&¹1º�¸Aí�ÇÉ´�Û(ÚZ´8Ê(Ú µ·¶(ÈW¾�¿&»�w éMÛ�½WÅWÊ(Çxµx»	³(´AÈ
º�»Àý?â&á?äZº�¶Wº�¼�´8Ä�´8¶�ÆPÚø³(µxÆ1´]ö�º�½X´8¹ÀÿrÅWÄ�ÊW´8¹�T 
 Û±�(ÖW¹1º�¸8Å(»R´��P¶(µxÏ�´8¹i»1µxÆiÖZ²�´A¸A³W¶(µx¸8º�ÇÃýç´8½W¾�¹iÆ
�Wâ&â���×Ü' $�ù ÛL�À½W¹iµxÇ ��
�
�c Ó

^ $�� `�²�º�ÅWÊW´A»JÛ ) º�¹ÎÖ�Û�è1üÀ¾�×Ýá:Æi×B��¾�ÅW¹i»1´AÇoÁ
�WÅW½X´8¹i¸A¾�Ä5½WÅ(ÆR´8¹i»8Û é �(¸Aµx´8¶(¸A´�Û�T�' � � $ T 
�� Û ��ù�� +WÛ�üÀ´A¸A´8Ä�ÊW´8¹
��� Û �}
�
�c Ó

^ $�� `1+�Ó�üÀµ·¶(¸A´8¹]º�¶(È ) Ó�âÀÓ�÷H¾�Ð�Û�è«	?Å(µxÇÉÈWµ·¶(¼æºïÚZ¾�¹ÎÇÉÈ(×LÚ µxÈW´!ãPµ·¹iÆ	ÅWº�ÇÍäîºÂ¸V³(µ·¶(´i	?º�»1´AÈ|¾�¶�ÚØ´8Ê
º�¶(Èqõrö~â&â|²�´A¸A³W¶(¾�Çx¾�¼�µx´A»§éMÛÔáÙ¶5ÆN³(´rö#¹i¾(¸A´A´AÈWµ·¶(¼�»#¾ÂÁD�WÅW½X´8¹i¸A¾�Ä5½WÅ(ÆRµÕ¶(¼ 
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