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

( )!��*�+��$-,.!� ( �+�/�+��$10

2436587�9�:�9/;�<6=>745@?BA@<65C2D5@AE36F6GHAJILKM;N9�OPOQGSR�RT5@5
UV<6KSWYX�Z\[V]�]V]

^�_a`cb�dLef_hgiajkjml gonEnTpkqErsqEt�uwvyx v�z+x|{@qErsu+}�~�x|�EvTx � l nTpkqEr�q@vw~ l }�pkuwzkv�~su
��ds�������*e��S���+��g

pkuwzkvw~LuB�Dz��Jt�rJ��qJx ��z j x|�EqJx � l�� ��� l �E�su�zkuB�
p�}�pkuwzkv��M��z���x u��s~

�



�������¡ D���¡¢
£¥¤%¦ _@§�dL¨©_ ª
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ÈÉ qyrVq©¶�~ l } É uwzkvw~LuµÊË��� ° ��dJ�B� ® �ÌÊVÍ/�+��_J� Î

Âax � ¼ j pk~sv j ~Lpku¾qT¸ jmi uN¼@��t�~JÀ�� j ��qE�·¼@�Jz j u�t�½¾½¾½'½¾½¾½D½¾½¾½D½¾½%½D½¾½¾½D½¾½ Ï
Âax ² º\pmqy�EpkuwzmzMqT¸ jÐi uN¼@��tµ~aÀ�� j ��qE�c½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½D½¾½%½D½¾½¾½D½¾½¾½'½ �wÑ
Âax|ÂÒ´cqypÃÀ���ÓCqJ�suÔÀÕ���s��½¾½¾½D½¾½%½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½D½¾½¾½'½ �B²
Âax|Ä l pkq j qavwqTÀQ½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½D½%½¾½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½'½¾½¾½¾½D½ � Â

ÂJx|Äax � ¶�qEt�t��E�s�LzÖ½D½¾½¾½'½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½'½ � Ä
ÂJx|Äax ² �Ev j ��qE�·v�qyt�t��E�L�×½¾½¾½D½%½¾½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½'½¾½¾½D½¾½ � Ä
ÂJx|Äax|Â zmuw�szmqyp��
���a¸Hqypkt�� j ��qE� ½'½¾½¾½D½¾½¾½D½¾½%½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½ � ¿

ÂaxØ¿Òt���zmvwz���t�~aÀ�� j qyp�½¾½¾½¾½D½%½¾½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½D½¾½%½D½ � Á
ª Ùµ`VÚB_a¨y�B�4���Q�yÛ/_������ ° ��dJ�B_ ¯ ^ ®V¦ � ¯ £fÜ

Äax � ´cqypÃÀ��Ý½¾½D½%½¾½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½D½¾½%½D½¾½¾½D½¾½¾½'½ � Ç
Äax ² ¶»�ÞÅa�ÕÀÞ���E� � �E�Euw� j ��½¾½D½%½¾½D½¾½¾½D½¾½¾½'½¾½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½'½¾½¾½D½ � Ï
Äax|Â ¶��yp � �E�Euw� j �ß½D½¾½¾½D½%½¾½D½¾½¾½D½¾½¾½%½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½D½%½¾½D½ �+à
Äax|Ä á ��pku�â�p����E�E�su � �E�Euw� j �»½D½¾½¾½'½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½D½%½¾½D½¾½¾½D½¾½¾½'½ �wà
ÄaxØ¿Òã�t�rL~aÀ��E�svwu�ä/u��Et � �E�yu�� j ��½¾½D½¾½¾½'½¾½¾½D½¾½¾½D½%½¾½D½¾½¾½D½¾½¾½'½¾½¾½ �+à
Äax|Á º\qTÀÕ��vwuwáLqEpkvwu � �E�yu�� j ��½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½D½¾½%½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½ �wà
ÄaxØÇ É qE�E� � uw�L�yu'qT¸\pkqy�E�&�su jÃå qypk{s�×½D½¾½¾½'½¾½¾½D½¾½¾½D½%½¾½D½¾½¾½D½¾½¾½'½ �wà
Äax|Ï ³ qJ�su � ÅJuwp j uÔæ�q�¸\pkqE�E�&�su jkå qEpk{s�ç½D½%½¾½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½'½¾½¾½ ²J�
Äax à É �ÕÅJu�p � uw�L�yu%qT¸�pÃ�ÞÅsuwp��su j�å qEpk{s�è½¾½D½%½¾½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½'½¾½¾½ ²J�
Äax �wÑ É �ÕÅauwp ³ q©�Lu � Åsuwp j uÔæ4qT¸6p��ÕÅJuwp��su jÃå qEpk{J�é½'½¾½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½D½%½ ²E²
Äax �E� â�~J�ÞÀ��J���L� � rL~a�ÕÀ��a���s�EzMqEpêrL~a�ÕÀ��J���L�µz�� j uwzÐ� ½¾½¾½'½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½ ²E²
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Äax � ÄÌã¹t�rs~JÀ��E�sv�uB¶�uw� j u�p)½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½D½%½¾½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½ ² Â
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Äax � ÁÌzkuw�L�a���s�µqEpMpku�vwuÔ�ÕÅa���L�N¸�qEpkt�� j qT¸»ìDrJ��uwv j ���a¸�qEpkt�� j ��qE��½D½¾½%½D½¾½¾½D½¾½ ² Â
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Áax � vwqE�s�su�v j ��qE� j q�û�üm¼ ½%½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½D½%½¾½D½¾½¾½D½¾½¾½'½¾½¾½ýÂ Ñ
Áax ² vwqE�s�su�v j ��qE� j q�þLÿ����aù����	�T÷ ½'½¾½¾½D½¾½¾½D½¾½%½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½¾½�Â ²
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ÁaxØÇÒvwqEt�t��E�s� j pk�E�szÃ¸�uwp j q�¼©��t�~aÀ�� j qEpkzç½D½¾½¾½D½%½¾½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½ýÂ@Ç
Áax|Ï pkuwvwu+�ÞÅa���L��~ l �L� j u��
���a¸Hqypkt�� j ��qy��¸Hpkqyt z���t�~aÀ�� j qEpkz ½¾½D½%½¾½D½¾½¾½D½¾½ýÂEÏ
Áax à t��E�s�E�����L� l pkq l uwp j ��uwzMqT¸6�E�Euw� j z�½¾½D½¾½%½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½'½¾½¾½.Â à
Áax �wÑ zkuw�L�a���s�µ~ l �s� j uD�L� j � j q�z���t�~JÀ�� j qEpkzÝ½¾½D½¾½¾½'½¾½¾½D½¾½¾½D½%½¾½D½¾½¾½ýÂ à
Áax �E� zkuw�L�a���s�µ~ l �s� j uD�L� j � j qµÅa��u å uwpkzY½¾½¾½D½%½¾½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½'½.Ä �
Áax �B² zkuw�L�a���s�µ~ l �s� j uD�L� j � j q�û�üm¼ ½¾½¾½D½%½¾½D½¾½¾½D½¾½¾½'½¾½¾½D½¾½¾½'½¾½¾½.Ä �
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ä i u É qErfq@¶�~ l } É uwzkv�~su¹º»pkqT��u�v j ��z»z j �Ep j ���s�¾¸HqEp jÐi u�pkuwzkuw�Epkv i qT¸*�a��zk�Ez j uwp»t�� j ���E� j ��qE�%$
zku��Epkv i �E�s�&pkuwzkv�~su l pkqEraÀ�uwt�z+x\ü j zMqErJ��u�v j �ÞÅauwz)�Epku

� x jmi u¹pkqyrVq j ��vwz j uwv i �sqTÀ�qy�T�N��z�� lsl ÀÞ��uw� j q�zkuwp���qE~sz�zkq@vÔ����À l pkqEraÀ�uwt�z j qNv�qy� j p���rL~ j ui ~st��E��zkq@vÔ���TÀ å uÔÀÕ¸��Epku&$
² x��su å l pk�Ev j ��vw�TÀ l pkqEraÀ�uwt�z¹�Epku l pkq l qEzku��C�Ez'v i ��ÀÕÀ�uw�s�Euwz�qT¸�pkqEr�q j ��vwzD�y�L�8ãMü j q
���J� j ��� j u'���sqBÅauÔÀ*pkuwzku��ypkv i(' uÔÀ��)$V�E�s�

ÂJx��¾�Lu å É qErfq@¶�~ l vwqEt l u j � j ��qE�µ��z¡���a� j ��� j uw�µ����qEpk�suwp j q l pkqEt�q j uê��� j u�pk�s� j ��qE�s�TÀ
pkuwzkuw�Epkv i vwqTÀÞÀ��ErfqEpk� j ��qE��x

É qyrfq@¶�~ l } É u�zkvw~Lu¾z���t�~aÀ�� j qEpê�T��t�z j q�rfu¾��v�qyt l pku i u��sz��ÕÅsuD~Lpkrs�E�·�J��zm�yz j uwpMz���t�~JÀ��T}j qEp*$L�E�s�&��z)vwqE�sz j pk~Lv j uw�&qE�·�J��z j p���rs~ j u��
v�qyt l ~ j uwpkzwx
+-,¹u j uwpkqE�Euw�su�qy~Lz¹��� j uÔÀÕÀÞ���Euw� j �E�Euw� j zDzk~sv i �Ez ' pku ' � iaj uwpkz*$ËÅ@��v j ��t�z'�E�s�CÅaqTÀ�~s�a}j u�uwpkz)vwqE�s�s~Lv j zku��ypkv i �y�L�
pmuwzkvw~Lu¾�Ev j �ÕÅ@� j ��u�z���� jmi ��z�Åa��p j ~s�TÀ��a��zk�Ez j u�p å qEp�À���x
+�ãhpkuw�TÀ å qyp�À������ j uwp�¸H�EvwuM��� j uw�Epk� j u�z¡Å©�Ep���qE~sz�zmuw�szmqyp�z��sz j uwt�z��E�s��vwqE� j pkqTÀÕÀ�uwpkz»qT¸
���J¸�pk�Ez j pk~sv j ~Lpkuwz»��� jÐi u�pku��TÀ/vÔ� j ��uwz å � jÐi�jÐi u)Åa��p j ~L�TÀ å qEp�À��Ëx É uw�TÀÕ} j ��t�u�zÃ��tµ~aÀ���}j ��qE�¾��z6z��J�Lv i pkqE�J�/.�uw� å � jÐi �Ev j ~L��Às�J��zm�yz j u�pkz*$yvwqEt l ~ j ���L�¹vwqEt l À�uÔæµpkuÔÀ�� j ��qE�sz i � l
r�u j�å uwuw��Å©�Ep���qE~sz��s�Et��E�EuD¸H�yv j qypkz)�E�s���E�yu�� j rfu i �TÅ@��qEpkz+x

+�ã t���zkzÃ��qE�a} vwp�� j ��vw�TÀ/t��E�a} t��yv i ���suê��� j u�p�¸��Evwu l pkqBÅa���suwz l qEp j �Era�ÕÀÞ� j ���E�L�4pkqErL~sz j }
�suwzmzµqT¸��a��zk�Ez j uwpµt�� j ���E� j ��qE�cvwuw� j uwpkz*$\�E�s�c�E~s�Et�uw� j uw�J}�pkuw�TÀÕ� j ����� j uwp�¸��Evwu�z¾¸HqEp
pkuwzkvw~Lu l �Ep j ��uwz)���
pku���À��J��zm�yz j u�pkz+x

+�ü j·å �ÕÀÞÀ l pkqBÅ@���su8�QÅ@��p j ~s�TÀÕ}�pkuw�TÀÕ� j � j pk�T���a���s�P¸H~s�sv j ��qE�Ì¸�qEp jÐi u l ~sraÀÕ��vTx ä i ��z
�a�ÕÅJuwpkzmu�z l uwv j pk~Lt�qT¸ É qEr�q@¶�~ l } É uwzkv�~su�vwqE� j p���rL~ j uwz j q jÐi u&vwpkuw� j ��qE�QqT¸ jmi u
zk�T¸�uwp)zkqJvÔ����À/zÃ�Jz j u�t
x

ì¹�Cã l pÃ�ÞÀ¡Â ÑC�wàEàEà $*��t�uwu j ���s� å �Ez i uÔÀ��C� j �
v�qypk�Luwp¹qT¸ jÐi u i �TÀÞÀ å�i u�pku l uwq l À�uå u�pkuCrs~szÃ����� l pku l �yp����s� É qEr�q@¶�~ l10 � l �E� ì l uw�32 àyà x ã j4jÐi u8t�uwu j ���s�4$�� j
å �Ez
�LuwvÔ���suw� j qµt��E{©u¹� l pkq j q j � l u¹qT¸ É qErfq@¶�~ l } É uwzmvw~su'z���t�~JÀ�� j qEp�r@� jÐi u'uw�s��qT¸ �wàEàyà x
áVqEpkt jÐi � jµj ��t�u&$�t��E�@� l uwq l À�u i �BÅ@u�r�uwu��C�Ãq����su�� jÐi ��z l pkqT��u�v j �E�s�c� l pkq j q j � l uå �ÕÀÞÀ)r�u4pkuÔÀ�uw�Ezmuwz jmi ��z�z l p����s�Jx�´Qu i q l u jÐi ��zµt��E�J~s�TÀ å �ÞÀÕÀ i uÔÀ l t�qEpku l uwq l À�u%��qT���É qyrfq@¶�~ l } É u�zkvw~Lu l pkqT��uwv j x

Ä



5 6 �&� � �(7989#ê��:B�µ�

ä i u�,¹�E�sz i ���a}�ã å �B� ��;»�yp jÐi=< ~s�E{©u8{E�ÕÀÕÀ�u��>t�qypmu jÐi �E� Á4$o¿ ÑEÑ v+� j ��.wuw�Lz
���?>'qErfu qE�0 �E�J~s�Ep�� � $ �wàyà ¿@x�Ï Ñ $ ÑEÑEÑ å qEqJ�suw� i qE~szmuwz å uwpkuµ¸H~aÀÕÀÞ��vwqTÀÕÀ�� l zkuw� �E�s� jÐi u��J~st�rsu�p
qT¸\zk~A@Ëu�pkuwpkz å u�pku¾t�qEpku jmi �y� � t��ÕÀÞÀÕ��qy�Ëx�ä i u%�s�Et��E�yu�q�¸ jÐi uNrL�Ez���vD���a¸�pm�yz j pk~Lv j ~spkuwz
uÔæsvwu�uw�su�� �wÑEÑ ra�ÕÀÕÀÞ��qE�
ò'¼��sqTÀÕÀ��Epkzwx

ä i uµuÔæ l uwp���uw�sv�uwz%� jDjÐi u(,¹�E�sz i ���J}�ã å �B� �B;»�yp jmiC< ~L�y{auNvwqE�LvÔÀ�~s�su�� jmi � j%jmi uN¸�qTÀÕ}
À�q å ���s�N¸H~s�sv j ��qE�sz å uwpku¹�suwv�uwzkzm�yp�� j qµ���a¸Hqypkt�� j ��qE�
zÃ�Jz j uwt�zê¸�qEp)�a��zk�Ez j uwpkz+x

� xD¶�q�ÀÕÀ�uwv j ��qE�)$@�Evwv�~st�~aÀ�� j ��qE�%$Epku+À��T�"$EzmuÔÀ�u�v j ��qE�%$Jzk~Lt�t��yp���.w� j ��qy�4�y�L�µ�a��z j p���rs~ j ��qE�
q�¸6�Luwvwuwzmzk�Ep��
���J¸�qEpkt�� j ��qE��x

² x�º\pmqyt lJj zk~ lsl qEp j ¸HqEp
�Ev j ��qE� l À��E�L�a���s�PqT¸%�J��zm�Ez j uwp&t�� j ���y� j ��qy�%$Dzkuw�Epkv i �E�s�
pkuwzkvw~LuTx

ÂJx É uÔÀÕ���yrJ�ÞÀÕ� j �
�E�s�&pkqyrL~sz j �Luwzkz�q�¸ jÐi u%z��sz j uwt
x
ÄJxD¶�qy� j ���J~a� j �4¸Hpkqyt qEpk�a���s�Ep�� j ��t�uwz j q�uwt�uwpk�Euw�LvÔ�©x

DBEGF HJI�KLINM=I3OPIRQ=SUT�I�VAW?XZY[Q]\9Q=YRM=YRM�^`_ WbaB^`V�M4Wdc
ä i u É qErfq©¶�~ l } É uwzkv�~su l pkqT�Ãuwv j�å �ÞÀÕÀËzm~ lsl qEp j�jÐi uM¸H~s�sv j ��qE�sz»¸Hqyp»�J��zm�yz j u�p��E�s��pku�zkvw~Lu
z���t�~JÀ�� j ��qy�Lz+x ³ u�vwuwzmzk�Ep���v�qy�L�a� j ��qE�sz�¸�qEp'pkuwzkv�~su l pkqT��uwv j �ypkuµv�qE�sz����suwpku��Cra�
���aÅ©u�z j �Þ}
�E� j ���L�
�J��zm�yz j u�pkz'��� ³ �E�E� j �
´P�ypk�%$ qE�su�qT¸�t�qEz j �s�Et��E�yu�� �Epkuw�Ez%q�¸ jmi u(,��E�sz i ���a}
ã å �B� �d;»�yp jÐiC< ~s�E{©uTx

� x������ ° ��dJ�B� ® �ëb\_ ¦ � ®*¯PÉ u�zkvw~Lu¾�Ev j �ÕÅ@� j ��u�zMz j �Ep j¹å�i uw��uw�Ep jÐi=< ~s�E{©uwz)qavwvw~Lp*$V�E�s�j q�rVu¾vwqE� j ���J~suw��¸�qEp��Juw�Epkzwx¡ä i u l ~sp l qEzkuwz�qT¸¡pku�zkvw~LuD�Ev j �ÕÅ@� j ��uwzMv i �E�s�Eu¹�EzMpkuÔ}
vwqE�sz j pk~sv j ��qE�sz»v�qy� j ���@~LuTx6ä i uMpku�zkvw~su)�Ev j �ÞÅa� j ��uwz»�Epkuêv+À��EzkzÃ� ' uw�µ��� j q ' Åauêz j �E�Euwzwx
ÓC�T��� l ~sp l qEzmuµq�¸êpkuwzkv�~suN�Ev j �ÕÅ@� j ��u�z'� j�jÐi u ' pkz j z j �y�Eu%��z'zm�BÅ@���s� jÐi uNÅa��v j ��t�z+x
ä i u l uwp���q@� j q%r�uMz���t�~JÀ�� j uw�N��z»zku j\jÐi u ' pkz j Üs« i qE~Lpkz*$JvwqE�Lz����suwp����s� jÐi � j �T¸ j u�pjmi � jMl uwp���qa�&zk~sp�Åa�ÕÅ©��À*pk� j u%�suwv�pkuw�EzkuTx

² x ¦ _@�B¨ ° _hdseV_J�V���yg�´ i u��ëuw�Ep jÐi=< ~s�E{@u�z�q@vwvw~Lpkpkuw�)$ jÐi u�pkuC�EpkuCt��y�@�ëvw�TÀÞÀ�z�¸Hqyp
�yzm{E���s� ' pku't�uw��xê¼aqµpku�zkvw~LuDzÃ��t�~JÀ�� j ��qy� å �ÕÀÕÀ/rfu¾�Lqy�LuDr@��À�qav���À/pku�zkvw~LuD�E�Euw� j zwx
ä i uwpku å u�pku j q j �TÀ Ü pkuwzmvw~su)�y�Euw� j z�e�¿ ' pkuwrsp����E� j uwz¡� j\jÐi uêt��T��� ' pkuêqTí4vwuê�E�L�² ' pkuwrLp����E� j uwz�� j ��rspk�E�sv if' pkuDqTí4vwu efx

ÂJx���b�ds¨©_ ¦ _@� ® � ° ��� ® �¡g ü j ��z&pku < ~a��pkuw� j qc�a��z l À��B� jÐi ���s�Ez�� j�jmi u8z���.wuCqT¸�vw�Epkz
���8qEpk�Luwp j q&pku l pkuwzku�� j �a��zk�Ez j uwp'z�� j ~s� j ��qE�Lz'qyp'pku�zkvw~su��Ev j �ÞÅa� j ��uwzwx�û�üm¼C�s� j ����z
t������ j �T���suw� å � jÐi ±V� t�u�z i x
ä i u'�ypku���qT¸ � xØ¿(gihkj'vwu�� j uwpkuw� 0 É ³ �E�y� j ��pk�T�ÕÀ å �B��z j � j ��qE�
��z)zkuÔÀ�uwv j uw� j q�rfu
� j �ypk�Eu j ¸HqEp jÐi u l pkq j q j � l u'z��sz j uwt�¸Hpkqyt jÐi u¾�Et�qE~s� j qT¸\û�üm¼��s� j �ax

É u l À��EvÔ���s� ³ �y�E� j � å �Epk�%2 zD�s� j � å � jmi �s� j �&¸�qEp ñ qEz'ã¹�s�EuÔÀ�uwzl$ ä6~spk{©uÔ�"$*ä\��� å �E�%$É qyrfq@¶�~ l É u�zkvw~LuDzÃ��t�~JÀ�� j qEp å �ÕÀÕÀ/z���t�~aÀ�� j u jÐi u%�a��zk�Ez j uwp)pkuwz l uwv j �ÕÅauÔÀÕ�©x

¿



ä6�yrJÀ�u � gê¼ j � j ��z j ��vw�TÀ/óD� j ��q�¸ ³ �E�E� j �µ´Q�Epk� � � j �+àEà Ä�ìDv j x � �
�Epkuw� �y� $|Ä@Ç(g�hmji qE~szmu i qTÀ�� ¿�Â4$ ² ÏEÄl q l ~aÀ�� j ��qE� � Â Ñ $ ÄEÁEÁ

DBEnD XZY[Qocbp`qrINM=srYBt
« � « � £ ® �/_ ¯ ����ds�w�B_ ¦ ����� ° ��dJ�B� ® �
ó���zk�Ez j uwp�z�� j ~s� j ��qE�sz�v i �E�s�Euwz»u+ÅJuwp���t�qEt�uw� j x6ä i u ' uÔÀ���vw�TÀÞÀ�uw�&�a�s�s�Et���v¹z���t�~aÀ�� j ��qE�i �y�L�aÀ�uwz)t�u jÐi qa�Lz i q åÌj qµz���t�~JÀ�� j u¹v i �E�s�T���s��z�� j ~L� j ��qE�sz)���&vwqEt l ~ j uwpkz+x

ó��J�L�yt���v'z���t�~aÀ�� j ��qE����z�t�q@�suÔÀ�uw�&ra��¸HqTÀÞÀ�q å ���L�Nu < ~s� j ��qy�Lz+x
u �wv �yx z �w{)�wv �}|�~ �wv �}| v � � � �

{)��v%����v ��x � �w{ê�wv �Z|�u �wv �Ã� � ² �
v ��z j ��t�u&$ ��v ��z'�&z j u l z���.wu j q�¸HqEp å �ypk� jÐi uµz���t�~JÀ�� j ��qE���a��zkvwpku j u+ÀÞ�ax � zkuwv�qy�L�8qEp �
t��ÕÀÕÀ/zkuwvwqE�L�·�Epku'~szku��4����vwqEt l ~ j � j ��qE�Ëx{ê�wv �ê��zDvw�TÀÞÀ�uw��z j � j ~LzMÅ©�Ep����ErJÀ�uyxMü j pku l pkuwzku�� j zM�J��zm�yz j u�p¹z�� j ~L� j ��qE�C� j'j ��t�u v xD¸�qEp
uÔæs�Et l À�u&$ jÐi u8z j pku��s� jmi qT¸ ' pku&$ jÐi uCz l uwu��>q�¸Nvw�Epkz���� j pk�Tí4vTx ä i u+��p�Å©�TÀ�~Luwz��Epku
�J��@Ëu�pkuw� j � j%l À��yv�uwz*$�zkq {)�wv �)¸HqEpkt�z'�4Åauwv j qEp+xNü j z'u+À�u�t�uw� j z¹�EpkuNÅ©�TÀ�~suwzD� j �a��@Ëuwpmuw� jl À��Evwu�z*$L�E�s� jmi uDzÃ�/.�uDr�u�vwqEt�uwz�À��Epk�Eu¾�Ez jÐi u%z���tµ~aÀ�� j u��
�Epkuw��r�uwvwqEt�u¹À��Epk�EuTx
~ �wv ����z»��� l ~ j � j»j ��t�u v x\ä i uêÅsuwv j qEp¡pku l pkuwzkuw� j z»u�@Ëuwv j z¡¸HpkqEt jÐi uMqE~ j zÃ���LuTx\ä i uÔ�

pku l pkuwzku�� j �Et�qy~L� j qT¸ å � j u�p»z l pk�T�©uw�µ¸HpkqEt ' pku¹uw�s�T���suwzl$ jÐi u¹�a��pkuwv j ��qE���E�s��z j pkuw�L� jÐi
qT¸ å ���L�)$Vu j vTx
z&��z �M¸�~s�Lv j ��qE� jÐi � j �suwzmvwp���rVuwz i q å�{)�wv �/�E�L��~ �wv �/� j j ��t�u v u�@Ëuwv j�jmi u\zÃ��t�~JÀ�� j uw�å qEp�À��)$Ëv i �E�s�Eu¾� j zDz j � j ~Lz+x¾ä i uNu�@*uwv j vw�TÀ�v�~aÀ�� j u��Cr©�·¸�~L�sv j ��qE��zc��z'pku l pkuwzku�� j uw���Ez

ufx
�Ì��z4��À�zkq8�8¸H~s�sv j ��qE� jÐi � j �su�zkvwp���r�uwz jmi u
Å©�TÀ�~suwz�qT¸'z j � j ~sz {)�wv �N� j �LuÔæ jµj ��t�u�wv%�]��v �mx

DBE	� S�srVAI�V�M4W�Q�VAs}cbp`qrIdM4srYBt`V
;»�Ev i �s�Et��E�Eu l pkuw�J��v j ��qE� � z l pkuw�E�
qT¸ ' pku�$LvwqTÀÞÀ�� l zmu¾qT¸6rs~a�ÕÀ��a���s�Ez*$LÀÕ�Þ¸Hu¹ÀÞ���su%vw~ j $Lu j vTxØ�
�Luwuw�sz»À��Epk�EuDv�qyt l ~ j � j ��qE�s�TÀ < ~s�E� j � j ��qE� jÐi u¹rs�Ez���z)qT¸*À��Epk�Eu¹zkvw�TÀ�uD�L� j �JxL;»�Ev i �s�Et�}
�E�Eu i �yzD��pkuÔÀ�� j ��qE� j q��E�sq jÐi uwp+x�ä i u¾�Ev j �ÕÅ@� j ��u�z¹qT¸¡�J��zm�yz j u�p¹t�� j ���E� j ��qE�)$Vzkuw�Epkv i �E�L�
pkuwzmvw~su'�TÀ�zkq i �TÅ©u'� j ��� i@j pkuÔÀ�� j ��qE� j q jmi u¾pku��s~sv j ��qE�&q�¸6�L�yt��E�EuTxê¶�qTÀÞÀ�� l zmuDqT¸\rs~a�ÕÀ��a}
���s�Ez���@Ëu�v j zMz l pkuw�E��q�¸ ' pku�$ ' pku ' � i©j uwpkz)uÔæ j ���s�E~J��z i
jÐi u ' pku&$ jÐi u ' pku%z l pku��y�&¸�qEpkvwu�zj q'v i �E�L�yu jÐi u j pk�Tí4vêvwqE�s�J� j ��qE�)$@�E�L� j pk��í4v\���Et�z i �Et l u�p jmi uM�Epkp��ÞÅ©�TÀsqT¸ ' pku ' � iaj uwpl �yp j ��uwz+x

¼a~sv iMjÐi u»t�~ j ~s�TÀ©pku+À�� j ��qy�Lz i � l �Et�qE�s�ê�J��zm�Ez j uwpkz*z i qE~JÀ��%rfu»pku��fu�v j uw�'z��s�sv i pkqE�sqE~szÃÀÞ�j q jÐi u�v�qy�L�a� j ��qE�sz%qT¸)z���t�~JÀ�� j ��qy�Ëx�ä i uµ¸�qTÀÞÀ�q å ���s�&u < ~s� j ��qE�sz%pku l pkuwzku�� j'jmi uµ¸�~s�L�s�T}

Á



t�uw� j �TÀË¸�qEpkt�� j ��qE� j q�vw�TÀ�v�~aÀ�� j u jÐi u'u�@Ëuwv j qT¸ jÐi uwzmu¾�J��zm�yz j u�pkz+x
u4� �wv ��x z � ��{)�wv �}|}~ �wv �Z| v �
u j �wv ��x z j ��{)�wv �}|}~ �wv �Z| v � � Â@�

xxx
u=� �wv ��x z � ��{)�wv �}|�~ �wv �}| v �

;»�Ev i z � |�z j |l���l�l|�z � pku l pku�zkuw� j z/qE�su��a��zk�Ez j uwp6z���t�~aÀ�� j ��qE�)$yzk~Lv i �Ez ' pku�z���t�~aÀ�� j ��qE�%qEpj pk�Tí4vêz���t�~aÀ�� j ��qE��x�u=��|�u j |l���l�l|�uC�%�EpkuM�Ezkzkq@vÔ��� j u���u�@Ëu�v j z+x6ä i uM�LuÔæ j¡j ��t�uMz�� j ~L� j ��qE�sz�Epku'vw�TÀ�v�~aÀ�� j u��·r@�
{)�wv)�]��v �[x]� �w{)��v �Z|%u � �wv �Z|lu j �wv �}|��l�l�l|*u � �wv �k�Ð½ � Ä@�

DBE�� VAs}cbp`qrINM=srYBt�YLX�IRKLWdt[M=V-��Wd��Id��srY[Q
ä i u å qEpk�����Eö+ø��Ë��z�~szku��
���
Å©�Ep���qE~sz)vwqE� j uÔæ j z+x�ü�� jÐi ��zMt��E�J~s�TÀ	$L�y�Euw� j zê�Epku'~szku�� j q
pkuÔ¸Huwp¡�E~ j qE�sqEt�qE~sz\uw� j � j ��uwz ��� jÐi uMz���t�~JÀ�� j uw� å qyp�À��)$©zk~Lv i �Ez»vÔ�ÕÅ@�ÕÀÕ���E�szl$ ' pku)rsp����E�y�Luwz*$
�Et�rL~aÀ��y�Lvwu j u��Et�z*$Lu j vTx�ä i uÔ�·�LuwvÔ���su jÐi uÔ��pM�Ev j ��qy�Lzê�Ev�vwqEpk�a���s� j q�z�� j ~s� j ��qE�szwg¡�Eq j q
pkuÔ¸H~s�Euwzl$L�Ezk{4¸�qEp i uÔÀ l z*$Lu+æ j ���s�E~a��z ik' pkuwzl$Lpkuwzkvw~LuDÅa��v j ��t�zl$Lu j vTx

ã����y�Eu�� j 2|z�r�u i �BÅ@��qEp���z\�suwzmvwp���rfuw�N���µ�'¸�qEpktYqT¸��TÀ��EqEp�� jÐi t�z å � jÐi z j pk� j uw�T�©x¡ä i uÔ�
�Epku'z j ~s�a��uw����� ' uÔÀ��sz�ÀÕ��{au¹ã¹p j � ' v+���TÀVüÃ� j u+ÀÞÀÕ���Euw�sv�u&$ É qErfq j ��vwz*$V¶�qE�E�a� j �ÞÅsu¹zkvÔ��uw�Lvwu&$Lu j vTx
ä i u'r�u i �BÅ@��qEpêqT¸6�E�
�E�Euw� j ��zM�Luwzkvwp���rfu��·�Ez

u4� �wv ��x?z � �w{ � �wv �Z|�� �w{)�wv �Ã�Z|�~B� ��v �Z| v �Ð½ � ¿E�
{ ��pku l pkuwzku�� j z jÐi u»�E�Euw� j 2|z*�yrJ�ÞÀÕ� j �Dzk~sv i �yz6{@�Lq å À�u��s�Eu&$�¸�~L�sv j ��qE�sz*$ jÐi u�zkuw�Lzku»q�¸LÅ©�TÀ�~su&$
u j vTxBu � �wv �6��z jÐi u��E�Euw� j 2 z å qEpk{ j q jÐi u¹qE~ j z����su å qEp�À��ËxL�%��z»�%¸�~s�Lv j ��qE� jÐi � j pku�z j p���v j zjÐi u¹��� l ~ j zkuw�LzkqEp��
�s� j � j q��s� j ��qT¸6vÔ��pkvw~Lt�z j �E�svwuwz��EpkqE~s�s� jÐi u%�y�Euw� j xL~ � �wv ����z jÐi u
��� l ~ jêj q jÐi u'�y�Euw� j ¸Hpkqyt jÐi u¾qE~ j zÃ���Lu å qEp�À���x

ä i u'�y�Euw� j 2 z��Ev j ��qy��v i �E�s�Euwz�qE~ j z����su å qEp�À�� {)��v%�]��v �Ðx
{)��v �]��v ��x � �w{ê�wv �Z|�u � �wv �}|�u j �wv �Z|l�l���l|�u � �wv �}|u � � ��v �Z|l�l�l��|�u �l¡ �wv �k� � Á@�

ä i u¾�E�Euw� j 2 z��Era�ÕÀÞ� j �·v i �E�L�yu�z jÐi pmqy~L� i vwqEt�t�~s�J��vw� j ��qE� å � jÐi q jÐi uwp��E�yu�� j z*$L�E�s�
r@�4� j z�À�uw�Epk�a���s�Jx

{ � �wv%�]��v �¢x � � �w{ � �wv �Z|�� ��{)�wv �k�}|%u � ��v �Z|�u j �wv �}|l���l�l|uC� �wv �}|%u � � ��v �Z|l�l�l�l|*u �l¡ �wv �k� � ÇE�
ä i u�zku'u < ~s� j ��qE�sz i �TÅ©u jmi uDzm�Et�u¾z j pk~sv j ~Lpku¾�Ez��a��zk�Ez j uwpêzÃ��t�~JÀ�� j ��qE�sz jmi � j �ypku%t�q@�a}
uÔÀ�uw� �yz lLi �sz���vw�TÀ lLi uw�LqEt�uw�s�JxYáVpkqEt t�u jÐi qJ�sqTÀ�qE�T��vw�TÀ�Åa��u å q�¸��QvwqEt l pku i uw�Lz��ÕÅau
�J��zm�yz j u�pNz���t�~JÀ�� j qEp*$ jmi u4zÃ��tµ~aÀ�� j ��qE�sz%r�u j�å u�uw� �a��zk�Ez j uwpkz%�E�s�Q�E�Euw� j rfu i �TÅa��qEpkz%�Epku
�Lq j �a��@Ëuwpku�� j x'ü j ��z l qyzmz���raÀ�u j q4zÃ��t�~JÀ�� j uN�E~ j qE�sqEt�qE~sz'�E�Euw� j z å�i ��v i t�qBÅau'��� jmi u
z���t�~JÀ�� j uw� å qEp�À��4���&z���t��ÞÀ��Ep å ���Jz)�Ez j q�z���t�~JÀ�� j u'�a��zk�Ez j uwpkz���� jÐi u å qEp�À��Ëx
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ä i u É qErfq©¶�~ l } É uwzkv�~su�z���t�~aÀ�� j ��qE�C��z¾rL~a�ÕÀ j qT¸)�·�L~st%rVuwp¾qT¸)t�q@�s~JÀ�u�z åMi ��v i vwqEt�}
t�~L�a��vw� j u å � jÐi uw�Ev i q jmi uwp�~sz����s�C� l pkq j qavwqTÀêrs�Ezmuw�Q~ l qE�Qò�óDº\x ä i u l pkq j q@vwqTÀ���z
�Euw�Luwp���vM�y�L���sq@uwz��sq j �su l uw�L��qE���E�©� l �Ep j ��vw~JÀ��Ep�z���t�~aÀ�� j ��qE���TÀ��yqEp�� jÐi t
x\ä i uMt�qJ�a}
~JÀ�uwz¾vwqE�sz���z j q�¸�·�_ ¦ �*_a�n$*dLef_s�V�B��$�¨ ® �8b ® �/_J�V������� ° ��da� ®f¦ �"$ ��¬ Ê � ûDuwqE�Epk� lsi ��vw�TÀ
üÃ�J¸�qEpkt�� j ��qE��¼©�sz j uwt4�ê�E�s�¹¸/��_©^µ_ ¦ � � á����Jx � �mx

üÃ� jÐi u É qErfq@¶�~ l } É u�zkvw~Lu¹¼©��t�~aÀ�� j ��qE�µ¼@�Jz j u�t�$ jÐi uwpkuMu+æ@��z j z»qE�aÀÕ�µqy�LuM{©uwpk�su+ÀL�E�s�
qE�su�û�üm¼�$T�E�L� jÐi u�pku�t��B�¾rfu�t�qEpku jÐi �E��qE�su»�y�Eu�� j $�vwqEt l qE�suw� j z���t�~aÀ�� j qyp qEpËÅa��u å uwp+x

ä i u j uwpkt�z eD�E�Euw� j $yz���t�~JÀ�� j qEp*$Tt�q@�s~JÀ�u�z�e¾�Epku�~szkuw�%��� jÐi u»¸�qTÀÕÀ�q å ���s�Ez �su ' �a� j ��qE��x
ã¹�s� jÐi u j u�pktºe4t�qJ�s~aÀ�u»e4��z)~szmuw� j q�pkuÔ¸�u�p jÐi uwt
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á ���E~spku � gêìMÅauwp�Åa��u å qT¸6pkuwzkv�~su¾zÃ��tµ~aÀ�� j qEp
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ä i u'�E�Euw� j t�q©�L~aÀ�uDv�qE� j pkq�À�z��E����� j u+ÀÞÀÕ���yu�� j ���L�a�ÕÅ@���s~L�TÀ jÐi � j �suwvÔ���su�z�� j z)q å ���Ev j ��qE�
�Evwv�qypk�J���L� j q'z�� j ~s� j ��qE�Lz�x\¶»�ÕÅ@�ÕÀÞ���E�szl$ ' pku)t�uw�)$ ' pkuêzmuwp�Åa��v�uwz¡�E�s��zkq'qE�µ�Epkuê�E�Euw� j z � x
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üÃ�L�a�ÕÅ@���s~s�TÀ�z��EpkuMÅ@��p j ~s�TÀËuw� j � j ��uwz¡��� jÐi u�zÃ��tµ~aÀ�� j uw� å qyp�À���x6ä i uÔ��p�â å �ÕÀÞÀ�ã��y�L���yv j ��qE�sz
�Epku8vwqE� j pkqTÀÕÀ�u��Ìra� jÐi u�vwqEpkpku�z l qE�s�J���L�ë�E�yu�� j z*$ å�i ��v i �ypku jÐi u É qErfq@¶�~ l } É uwzmvw~su
¼@��t�~JÀ�� j ��qy��¼@�Jz j uwtk2 z)vÔÀÕ��u�� j z l pkqE�Epk�Et�z+x
>'uwpk�LuÔÀ�qT¸�zÃ��t�~JÀ�� j qEp¹��z'��zkuwp�Åsuwp l pkqy�Epk�Et j q jÐi u�vÔÀÕ��u�� j z+x4ä i u�{©uwpk�LuÔÀ\t�qJ�s~JÀ�u

v i uwv+{@z jÐi u��Ev j ��qE�sz+x�áËqyp�u+æJ�Et l À�u&$D� ' pkuÔ} ' � iaj uwp��E�yu�� j �suwv+���Luwz jÐi � j � j z i qE~aÀ��
uÔæ j ���L�E~a��z i � ' pku&$�rs~ j zkqEt�u j pkqE~srJÀ�u�t��T� l pkuÔÅauw� jNjÐi u ' pku l À�~s�·¸HpkqEt l pkqBÅa���J���L�å � j uwp+x

¶�~spkpkuw� j ÀÞ�i$��E�8�E�Euw� j ��z'�&~s�a� j ÀÞ��{©uN��¸��Et��ÕÀÞ�CqEp'� ' pku�rsp����y�E�LuN���8qEpk�Luwp¹�sq j'j q
t��E{©u jmi u4zÃ��tµ~aÀ�� j ��qE� z��sz j uwt j q@q·À��Epk�EuTx·üÃ��¸H~ j ~spku�$¡��z����s�TÀ�u l u�pkzkqE� � qEp��Cz����s�TÀ�u
pkqErfq j � å �ÞÀÕÀ/r�u'pku l pku�zkuw� j u��4r@�
�E�����L�a�ÕÅ@���s~L��À��E�Euw� j x
ä ® ��b ® �/_s��������� ° ��dJ� ®f¦ �
¶�qEt l qE�su�� j z���t�~aÀ�� j qypkz vwqEpkpku�z l qE�s� j qMÅ©�Ep���qE~sz�zÃ��tµ~aÀ�� j ��qE�N�Lqyt��T���sz*$©zk~Lv i �Ez�uw�Ep jÐi }< ~s�E{©uwz*$ ' pku�z*$�À�qE����z j ��vwz�qyp j pk�Tí4vµ�Ã�Et�z+x�ä i u�vwqEt l qy�Luw� j z���tµ~aÀ�� j qEpkz*$ å�i ��v i �Epkul À�~L�y�Euw����� j q jÐi u�z��Jz j u�t�$)vwqEt l ~ j u å�i � j4å �ÕÀÕÀ i � lLl uw�P��� jÐi u å qEp�À��)$»���sv+À�~L�a���s�å�i � j¹jÐi u¾���s�J�ÞÅa���s~s�TÀ�z¹��� jÐi u å qEp�À�� å �ÕÀÕÀ\�sq��E�s� å�i � jDjÐi uNu�@Ëuwv j z¹qT¸ jÐi uÔ��p¹�Ev j ��qE�Lzå �ÕÀÞÀ r�uTx

ì¹�aÀÕ�4qE�su¹v�qyt l qE�Luw� j z���t�~aÀ�� j qEp»vw�E�&rfu l À�~s�E�Euw����� j q jÐi u¹zÃ�Jz j uwt ¸Hqyp jÐi u'zk�Et�u
z���t�~JÀ�� j ��qy�Q�Lqyt��T����x�áVqEpNuÔæs�Et l À�u&$\qE�su ' pku�z���t�~aÀ�� j qEp%z���t�~aÀ�� j u�z ' pku4�J��zm�Ez j uwpkz�j
��� jÐi u%�Epkuw�Jx�ü j z i qE~aÀ��Crfu��sq j u�� jÐi � j vwqEt l qE�suw� j z���t�~aÀ�� j qEpkz jÐi uwt�zku+ÀÞÅsuwz�t��B�·rful �yp j ��vÔ� l �E� j z�q�¸ jÐi uNzÃ��t�~JÀ�� j ��qE�·vwqEt l u j � j ��qE��x�ä i uNz���t�~aÀ�� j qypkz)vwqEt l u j u å � jÐi u��yv i
q jÐi uwp�¸�pkqEt jÐi u'�Evwvw~Lpk�EvÔ�
qT¸¡zÃ��t�~JÀ�� j ��qE�
�E�s��� j zMpkuw�TÀ j ��t�u l u�p�¸�qEpkt��E�svwuyx
��¬ Ê
ä i u�û¹üm¼�t�qJ�s~aÀ�u l pkqTÅa���Luwz jÐi u����a� j ���TÀêvwqE� ' �y~Lpk� j ��qE� qT¸ jÐi u å qEp�À��)$ å�i uwpku�pkqy�E�Lz*$
rL~a�ÕÀ��J���L�yz��y�L�����L�a�ÕÅ@���s~L��À�z��EpkuêÀ�qavw� j uw��� j\jÐi u¹r�u������s�J���L�¾qT¸ jÐi u¹z���t�~JÀ�� j ��qy�Ëx ü j �TÀ�zkq
pkuwv�qEpk�sz jmi u4zÃ��tµ~aÀ�� j ��qE��À�qE�4$ jmi uwpkuwr@��q&å����Lu
zmvwpk~ j ���©��qT¸ jÐi u�z���t�~aÀ�� j ��qE� l pkqE�Epkuwzkzå �ÕÀÞÀ r�u l qEzkzÃ��rJÀ�uyx
� ��_E^�_ ¦ �

¹��u å uwpkz6Å@��zk~L��ÀÕ��.wu jÐi u É qErfq©¶�~ l } É uwzkv�~suMz���t�~aÀ�� j ��qE��Å@���'z j � j uÔ} q�¸S} jÐi u+}��Ep j vwqEt l ~ j uwp
�Epk� lsi ��vwzwx\ä i uÔ�·t��B�
�TÀ�zkqµr�u'uÔÅ©�TÀ�~L� j u���� jMjÐi u'vwqEt l u j � j ��qE��x
æ _ ¦ �*_a�
ä i u�{©uwpk�LuÔÀ»vwqE� j pkqTÀ�z jÐi u�zÃ��t�~JÀ�� j ��qE� l pkq©v�uwzkz%�E�s�8¸H�EvÔ�ÕÀÞ� j � j uwz'���a¸HqEpkt�� j ��qE� z i �Ep����s�
�Et�qE�s� jmi uDt�qJ�s~aÀ�uwzwx6üÃ� jÐi u¹¸H~ j ~spku&$ jmi uD{auwpk�LuÔÀVz i qE~aÀ��&t��y�L�y�Eu j uw�sz�qT¸ jÐi qE~szk�E�L�sz
t�q@�s~JÀ�uwz��E�s� jÐi uÔ��p%vwqEt�t�~s�J��v�� j ��qE�C���Qpkuw�TÀ j ��t�uTx�ä i ��z å �ÕÀÞÀ�rVu�qE�su�qT¸ jÐi u�t�qyz j
v i �TÀÕÀ�uw�L�T���L� l pkqEraÀ�uwt�z���� jÐi u¾z���t�~JÀ�� j ��qE�&z��sz j uwt vwqE�sz j pk~sv j ��qE��x
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á ���E~spku ² gê¶�qEt�t�~s�J��v�� j ��qE�
� jêjÐi u¾rfuw�T���s�J���L�ax

ì¹�su�t�qa�s~JÀ�uN��z'pku l pkuwzku�� j uw�CrJ��qE�su l pkqav�uwzkz*î i q å uÔÅ©u�p*$�� j ��z l qEzkz���raÀ�u j q
t��E{au
��z����s�TÀ�u l pkqJvwuwzmz'pku l pku�zkuw� j t�qEpku jÐi �E��qy�Luµt�qa�L~aÀ�uNra�C~sz����s��t�~JÀ j � l À�u jÐi pkuw�E�Lz'qyp
uÔÅau�� j }��sp��ÕÅ©uw� l zku�~s�sqT} l pkq©v�uwzkzku�z+x%üÃ� l �Ep j ��vw~JÀ��Ep*$ jmi uN��� j uwp�}�t�qE�s~JÀ�uµv�qyt�tµ~s�a��vw� j ��qE�l pkq j q@vwqTÀ å �Ezê�Luwz����E�suw��zkq jÐi � j t�qEpku jmi �E�·qE�su%�y�Eu�� j t�qJ�s~aÀ�u'vw�E�·z i �Epku¾��zmq©v�{yu j $
z����Lvwu jÐi u¾�J~st�rsu�pêqT¸\�y�Eu�� j z å �ÕÀÕÀ/r�u¹À��Epk�EuTx³ q jÃå qC�E�yu�� j z�vw�E�QvwqEt�t�~s�J��v�� j u��a��pkuwv j ÀÕ� å � jÐi uw�Ev i q jÐi uwp+x�ä i � j ��z*$��E�yu�� j
t�q@�s~JÀ�uwz%v��y��vwqEt�t�~s�J��v�� j u å � jÐi uw�Ev i q jÐi u�pDqE�JÀÞ��r@� å �w��qT¸ jÐi uµ{auwpk�LuÔÀ¡t�qa�s~JÀ�u�$å�i ��v i �Evwv�u laj z�t�u�zkzk�E�Euwz\�y�Lt���zmz���raÀ�u���� jÐi u)vwqEt�t�~s�J��vw� j ��qE� l pkq j q@vwqTÀw$a�Ez/��z jÐi uêv��Ezku
��� jÐi u É qEr�q@¶�~ l z���t�~aÀ�� j ��qE��x�ì jÐi u�p/{©���L�'t�q©�L~aÀ�uwz t��B�DvwqEt�t�~s�J��v�� j u��J��pku�v j ÀÞ� å � jÐi
uw�Ev i q jÐi uwplî i q å u+Åauwp*$V¸�qEp jÐi uNzk�E{au¾qT¸�t�qa�s~JÀ��Ep�� j ��$ l À�~s�T}H���Cv�qEt l qy�Luw� j zÃ��t�~JÀ�� j qEpkz
�Epku'uÔæ l uwv j uw� j q�vwqEt�t�~s�J��v�� j u å � jmi q jmi uwpkz)qE�aÀÕ�&r@� å �B�4qT¸ jmi uD{©u�pk�suÔÀ�x
��EnD \9Q=YLK[Q4W VAV�YLX(Mo��W�aµs}cbp`qrINM=srYBt
ã j»jmi u¹rfuw�T���s�a���s��q�¸ jmi uMz���t�~aÀ�� j ��qE� � á ���Jx ² �Z$ jÐi u'û�üm¼µzku��s�sz jÐi u¹{©uwpk�LuÔÀ jÐi uM���a� j ���TÀ
vwqE� ' �E~spk� j ��qE��q�¸ jmi uMz���t�~aÀ�� j uw� å qEp�À���x6ä i uê{@u�pk�suÔÀ jÐi u��µ¸�qEp å �Epk�sz jmi ��z¡���a¸HqEpkt�� j ��qE�j q jÐi u»vwqEt l qE�su�� j zÃ��t�~JÀ�� j qEpkz*$��E�s�%zku��s�sz j qMuw�Ev i �y�Euw� j t�q@�s~JÀ�uwz �TÀÕÀ jmi uÔ��p/{a�sq å �EraÀ�u
���a¸Hqypkt�� j ��qE��x

üÃ� jÐi u l pkq j q j � l u%z��sz j uwt qy�LuDv+�Jv+À�u j �E{©���s�µqE�su'zkuwv�qE�s�·qT¸6vwqEt l ~ j uwp j ��t�u¾zÃ��t�}
~JÀ�� j uwz�qE�LuCt����L~ j u
qT¸ jÐi uCpku��TÀ å qEp�À�� j ��t�uyx ä i u�z���t�~aÀ�� j ��qE�ëvÔ�svÔÀ�u·� j u�pk� j u�z jÐi u
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á ���E~spku¾ÂJgê¶�qEt�t�~s�J��vw� j ��qE�4�Et�qE�s��t�q@�s~JÀ�u�z+x

¸Hq�ÀÕÀ�q å ���L�µz j u l z � á ���Jx»Â@�Ðg
� x�ã j�jmi u�r�uw�T���s�J���L�¹q�¸VuÔÅsuwp��¾vÔ�svÔÀ�u&$ jÐi u�{auwpk�LuÔÀazku��s�sz\��_J�/� ®f¦ ÍC���*§ ®V¦ �8dJ��� ® � j q
uw�Ev i �E�Euw� j t�qJ�s~aÀ�uTx\ä i ��z�zkuw�LzkqEp��4���a¸�qEpkt�� j ��qE��v�qy�Lz���z j z�q�¸*���a¸HqEpkt�� j ��qE� jmi � jjmi u����s�a�ÕÅa���L~s�TÀ � vwqE� j pkqTÀÕÀ�uw�Nr@� jÐi uê�E�yu�� j t�qJ�s~aÀ�uB��vw�E�µzmuw�szmu���� jÐi uêzÃ��t�~JÀ�� j uw�å qyp�À��8� j¾jÐi � jNj ��t�uTx�ä i u�t�qyz j qT¸ jmi ��z'���a¸HqEpkt�� j ��qE����z'Åa��zm~s�TÀ����J¸�qEpkt�� j ��qE��x
ä i uN���a¸�qEpkt�� j ��qy��t��T��vwqE� j �T���C��vwu�p j �T���8�Et�qE~s� j qT¸�u�pkpkqEpD�EzM��z jÐi uµv��yzmu¾���jmi u É qErfq@¶�~ l zkqav�vwuwp�zÃ��t�~JÀ�� j ��qE��x*üÃ� jÐi u l pkq j q j � l u�z��sz j uwt�$ jÐi u){©uwpk�suÔÀszmuw�s�Lzj q��y�Euw� j t�qJ�s~aÀ�uwz)�s� j ��qE�
�TÀÕÀ�qEra�Ãuwv j z å � jÐi �����µvwuwp j �T���·pk�E�a��~sz`ï�x

² x»;\�Ev i �E�Euw� j t�qa�s~JÀ�u��suwvÔ���Luwz å�i � j �Ev j ��qE�Lz jÐi u¾���s�J�ÞÅa���s~s�TÀ¡z i qE~JÀ�� j �E{au&$V�E�s�
zkuw�L�P� j4j q jmi u·{auwpk�su+ÀHx ä i ��z�t�u�zkzk�E�Eu
��z�vw�TÀÕÀ�uw�Ì¨ ® ���8dV� ¯ � uÔæ l À������Luw�P���
zkuwv j ��qE�
ÂJx|ÄJx � �Ðx

ÂJx�ä i u'{@u�pk�suÔÀË�E� jÐi uwpkz)�TÀÕÀ/t�uwzkzm�y�Euwz)zku�� j ¸HpkqEt��E�Euw� j t�qa�L~aÀ�uwz*$L�E�L�
rLpkqy�E�Lvw�Ez j zjmi uwt j q jmi u·vwqEt l qE�Luw� j zÃ��t�~JÀ�� j qEpkz+x�¶�qEt�t��E�s�Lzµ�Epku·zkqEt�u j ��t�uwz ' À j uwpkuw��x
áfqEp�uÔæs�yt l À�u�$�vwqEt�t��E�s�Lzµzmuw� j ra���E�P�E�Euw� j t�qa�L~aÀ�u å�i qEzku&vwqEpkpkuwz l qE�s�a���s�
���L�a�ÕÅ@���s~L��À���z��TÀ�pkuw�E�a�4�Luw�E���Epku��J��zmvw�Epk�suw�Ëx�¼©���svwu jÐi u¹z���t�~JÀ�� j ��qy� l pkqav�uwuw�Lz\���
pkuw�TÀ j ��t�u � z��Õæ j � j ��t�uwz6¸��Ez j uwp jÐi �E� jmi uêpkuw�TÀ å qEp�À��Nv+À�q@vw{o$ i q å uÔÅ©u�pÐ�}$ jÐi u){Eu�pk�suÔÀ
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���E�sqEpku�z'vwqEt�t��E�s�sz jmi � j �sq��Lq j �Epkp��ÞÅau¾��� j ��t�uTxµì¹�aÀÕ�C�Evwvwu lJj u��8vwqEt�t��E�s�Lz
�ypku'rspkqE�E�sv��Ez jMj q jmi u¾v�qyt l qy�Luw� j z���t�~aÀ�� j qEpkz+x

ÄJx�ä i u»vwqEt l qE�suw� j zÃ��t�~JÀ�� j qEpkzf���L�a�ÕÅ@���s~L�TÀÞÀÕ�¾vwqEt l ~ j u i q å�jÐi u å qEp�À�� å �ÕÀÕÀ©v i �E�s�Eu
rs�Ezkuw��~ l qE�N� j z/��� j uwpk�L�TÀsz j � j ~sz6�E�s� jÐi u�vwqEt�t��E�s�Lz¡pkuwv�uÔ�ÞÅau��¾¸Hpkqyt jmi uê{©uwpk�su+ÀHx
ä i uwzku'pkuwzm~aÀ j zM�Epku jmi uw�·zmuw� j rs�EvÔ{ j q jÐi u%{©uwpk�su+ÀHx

¿@x�ä i u¹{©uwpk�su+ÀL��� j uw�Epk� j uwz jÐi uMpkuwzm~aÀ j z�pku�vwuÔ�ÕÅsuw�N¸Hpkqyt jÐi uMv�qyt l qE�su�� j z���t�~aÀ�� j qEpkzl$
�y�L�>rspkqE�E�svw�Ez j z jÐi uwt j q jÐi u û�üm¼Ì�E�s� jÐi u8v�qyt l qE�Luw� j z���t�~aÀ�� j qEpkzwxÆä i u
{@uwpk�LuÔÀ å �ÞÀÕÀËqE�JÀÞ����� j u��ypk� j u jÐi qEzku¹pkuwzm~aÀ j z å�i ��v i �EpkuMpkuwvwu+�ÞÅsuw� å � jÐi �����Nv�uwp j �����
�suw�E�aÀÕ���suTx�ä i u%{©uwpk�su+À jmi uw�����Lvwpkuw�Ezku�z jÐi u'z���t�~aÀ�� j ��qE��vÔÀ�qav+{C$L�E�L�·�sq j � ' uwz jÐi u
Å@��u å uwpkz��ErfqE~ jMjÐi u'~ l �L� j uyx

ÁJx�ä i u¡Å@��u å uwpkz*pku < ~Luwz j/jÐi u�û�üm¼ j qMzkuw�L�%~ l �s� j uw�'���J¸�qEpkt�� j ��qE�%qT¸ jmi u å qEp�À��)$��E�L�
�a��z l À��T��Åa��zk~L�TÀÞÀÕ� jÐi u'���J¸�qEpkt�� j ��qE�&�yv�vwqEpk�a���s� j qNÅ©�Ep���qy~Lzêu+Å©�TÀ�~L� j ��qE��vwp�� j u�p����Jx

Ç@x�ä i uµû�üm¼&{auwu l z j pk�Evw{4qT¸ jÐi u%z���t�~aÀ�� j ��qE�&pkuwzk~JÀ j z*$Ë�E�s�Czmuw�s�Lz jÐi u'Å@��u å uwpkz jÐi u
���J¸�qEpkt�� j ��qE� jmi uÔ�·pku < ~suwz j x

��E	� OPYLQ=qGSöõ÷Y�S�W�qrs}t`K
¶�qEt l qE�su�� j z���t�~aÀ�� j qypkz�t��T�·t�qa�su+À jÐi u�z���t�~aÀ�� j ��qE� å qEp�À��·rJ� jmi uÔ��p¹q å �Ct�u jÐi q@�a}
qTÀ�qy�T��uwzwx�á�qEp%uÔæs�yt l À�u�$\zkqEt�u ' pku4zÃ��t�~JÀ�� j qEpkz%t��B��z l ÀÞ� jNjÐi u å qEp�À��8��� j q8¿ Ñ }�t�u j u�pl À��E�s�EpM�Ep����szl$f�E�L�·zkqEt�u%q jmi uwp ' pku�z���t�~aÀ�� j qypkz)t��T� i �BÅau'��ÂEóYt�qa�LuÔÀ�qT¸ jÐi u j q å �
�E�s� i qy~LzkuwzwxL,�q å u+Å©uwp*$E� j ��z��sq j uw�Ez���¸Hqyp�q jÐi uwp�t�qa�L~aÀ�uwz j q��E�s� laj�j q�uÔÅauwp���Å©�Ep����E� j
qEpµ~ l �Epk�E�su
qT¸ jmi u
vwqEt l qE�su�� j zÃ��t�~JÀ�� j qEpNt�qJ�suÔÀ�z+xcä i uwpkuÔ¸HqEpku&$ jÐi u���� j uwp�}�t�q@�s~JÀ�u
vwqEt�tµ~s�a��vw� j ��qE� l pkq j qJvwqTÀ6��z'rL�yzmuw�8~ l qy���
z���t l À�u l À��E�s�Ep'�Epk� lsi z j pk~Lv j ~spkuµt�qa�LuÔÀå � jÐi ;»~svÔÀÕ���suw�E�8t�u j p���vwzwx%áËqyp�uÔæs�yt l À�u�$*pkqE�E�sz'�Epkuµ�Luwzkvwp���rfuw���yz¾uw�s�EuwzDq�¸ê�
�Epk� lsiå � jÐi Å©�Ep���qE~sz�~LzkuÔ¸H~aÀ¹���J¸�qEpkt�� j ��qE�>zk~Lv i �Ez�pkqE�E� å ��� jmi $��E�s� å�i u jÐi uwp jÐi uwpku·��z&�
t�uw�J���y��z j p�� l qEp�z����su å �TÀ�{@z*$a�Ezkzkq@vÔ��� j u�� å � jÐi uw�Ev i uw�s�EuTxL;»�Ev i t�qa�s~JÀ�u i �yz j q%vwqEt�}
t�~L�a��vw� j u å � jÐi q jÐi uwpkz»rL�yzmuw��~ l qE� jÐi ��z�z���t l ÀÕ� ' uw� å qEp�À���t�qa�LuÔÀ	$ å�i u jmi uwp»qEp��sq j � j
~Lzkuwz)��t�qEpkuDzmq lLi ��z j ��vw� j u��
qEp ' �suwp�} �ypk�T���su��
t�qJ�suÔÀ�x

ä i u�z���t l À�u å qyp�À��8t�qJ�suÔÀ�q�¸ jÐi u l pkq j q j � l u�zÃ�Jz j u�tÖvwqE�Lz���z j z¾qT¸�Å©�Ep���qE~sz%{E���s�Lz
qT¸ ® `ËÚB_@¨y���'À�q@vw� j u��·qE� jmi uD�Epk� lsi $Vuw�Ev i qT¸ å�i ��v i&i �EzM��v�uwp j �����&�s~stNrfuwp�q�¸6b ¦�® b ø
_ ¦ �B��_a�yxQáËqEpNu+æJ�Et l À�u&$ê�E�Puw�L�Eu
qErJ��uwv jµjmi � j pku l pkuwzmuw� j z��8pkqE�y�cqE� jÐi u&t�� lëi �Ezl pkq l uwp j ��u�z'zk~sv i �Ez å ��� jÐi �E�s��üÃóDz¹qT¸��E�T�Ãq���� j �Lq©�LuµqEra�Ãuwv j z*$ å�i �ÕÀ�u��
�Lq©�LuµqEra�Ãuwv ji �yz)� j z)vwqJqypk�J���s� j u�zM�E�s��üÃóDz�q�¸\uw�L�Euwzê� j ��zMvwqE�L�suwv j uw� j qJx ³ qa�LuDqErL��uwv j z)pku l pkuwzku�� j
vwpkqEzmzkpkqE�E�sz*$)qE~ j z j �E�L�a���s�Qvw~sp�Åsuwz�qyp�ÀÕ���s{y�E�yu l qT��� j z4rfu jkå u�uw�ëpkqE�E�sz��E�s��rs~a�ÕÀ��a���s�
qErJ��uwv j zwx

ÓCq@�s~aÀ�uwz%�sq��sq j zku��s� �TÀÞÀ jmi u l pkq l uwp j ��uwz%qT¸)uw�Ev i qErJ��u�v j uÔÅauwp�� j ��t�u&î\zmuw�s�J���L�
qE�aÀÕ���su�vwuwzkzm�Ep���qyp%ÀÞ��t�� j uw� l �Ep j qT¸ l pkq l uwp j ��uwzµqT¸�qErJ��uwv j zwx�áVqyp%uÔæs�Et l À�u&$�zkuw�LzkqEp��
���a¸Hqypkt�� j ��qE��zmuw� j rJ� jÐi u�{©uwpk�su+À j q·uw�Ev i �E�Euw� j vwqE� j �T���sz'qE�aÀÕ�����a¸�qEpkt�� j ��qy� å�i ��v ijÐi u'���L�a�ÕÅ@���s~L�TÀ v��E�Czkuw�Lzku'Å@��zk~s�TÀÕÀÕ��$V�E~spk�TÀÕÀÞ� å � jmi ���&� j z)Å@��vÔ���a� j �yxM¼©��t�~aÀ�� j ��qE�&pkuwzk~JÀ j z
zku�� jMj q jÐi uN{auwpk�LuÔÀË¸�pkqEt v�qyt l qy�Luw� j zÃ��t�~JÀ�� j qEpkzMv�qy� j �T����qE�aÀÕ� jÐi u l pkq l uwp j ��uwz jÐi � j
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å �ÕÀÞÀ*v i �y�L�Eu�� j�jmi u¹�suÔæ j vÔÀ�q©v�{LxR,¹q å u+Å©uwp*$J�TÀÕÀ l pkq l uwp j ��uwz��Epku¹qy�JÀÞ�
rLpkqE�y�Lvw�Ez j � j�jmi u
rfu������s�J���L��qT¸ jÐi u¾z���t�~JÀ�� j ��qE�Ëx

ì¹rJ��u�v j z���� jÐi u l pkq j q j � l u¾z��sz j uwt q jmi uwp jÐi �E��uw�s�Eu�zê�E�s���sq@�suwz��EpkuD�Ez)¸�qTÀÕÀ�q å zwg
ù ° ��� ¯ �H�/eYg���rs~a�ÕÀ��a���s�4$ å�i ��v i t��B��vwqTÀÕÀ�� l zku&$ qErLz j pk~sv j �·pkqE�E�)$6qEp¾rL~sp�� l uwpkzkqE�sz

��ÀÕ�ÕÅJuyx ü j zÌâÐuw� j pk�E�svwulã l pkq l u�p j �µ���L�a��vw� j uwz��N�Lq©�Lu)��� jÐi u¹�Epk� lsi�å�i uwpmu�pkqE�E����z
vwqE�s�su�v j uw� j q jÐi uDu�� j pk�y�Lvwu¹qT¸ jÐi u'rs~J�ÕÀ��J���L�ax

ä ��¸/������df��g&�·¸H�Et��ÞÀÕ� å�i ��v iQi �Ez�uw�svwqE~L� j uwpkuw� jÐi u&�a��zk�Ez j uwp*$��E�s�Q��z�r�uÔ���s�8u+Å©�yv�~a}
� j uw�Ëx¡ü j�i �Ez l pkq l uwp j ��u�zêzm~sv i �Ez)vwq@qEpk�a���s� j u�z*$VqE� å�i � j � j ��z*$o,�º �Hi � jMl q���� j �Z$
z j �yt����s�4$L�L�Et��y�Eu&$Vu j vyx

ä d ¦ g��Qvw�Ep å�i ��v i ��z��sp��ÕÅsuw�ër@�c�QvÔ�ÕÅ@�ÕÀÕ���y�ËxYä i u l pkq l u�p j ��uwz��Epku jÐi uCzm�yt�uC�yz
vÔ�ÕÅ@�ÕÀÞ���E�)2|z l pkq l uwp j ��uwz+x

�)� ¦ _C` ¦ ��eVd ¯ _hg j uw�Et jmi � j uÔæ j ���L�y~J��z i uwz ' pkuwz+x4ü jNi �yz l pkq l uwp j ��u�z¾zm~sv i �Ez å � j uwp< ~L�y� j � j �D� j vw�E�N�Ev�vwuwzkzl$ i qEzku�À�uw�s� jÐi � j¡i �Ezl$Eu j vyx6q jÐi uwp jÐi �E� jÐi qyzmuêqT¸fv+�ÞÅa�ÕÀÞ���E�sz+x
�)� ¦ _C�+�BdJ��� ® � g z j � j ��qy� q�¸ ' pkuCrspÃ���E�E�suwzwx ü j ��z���{©���s�ÌqT¸%rL~a�ÕÀ��J���L� å � jmi q jÐi uwp

z l uwvÔ� ' v l pkq l uwp j ��uwz å�i ��v i�jmi uµ�E�yu�� j vw�E�8v�qy� j pkqTÀHx¾ü j t��B�CvwqE� j pkqTÀ jmi uÔ��p ' pku
rsp����y�E�Luwz)ra�4t�uw�E�LzMqT¸ å ��pku+À�u�zkz j uÔÀ�u lLi qE�su&$fpk�y�J��q4$VqEpêzm~sv i x

�·�C` ° ��df�/¨©_���_@dV� g j u��Et jÐi � j pkuwzkv�~suwz l uwpkzkqE�sz�rL~sp���uw�Ì�TÀÕ�ÞÅsu·�E�s�Ìv��Epkp���u�z����J}
��~spku�� l uwpkzkqE�sz j q i qyz l � j �TÀ�z+x\ü j�å �ÕÀÞÀ i �BÅau l pkq l uwp j ��uwz)pku l pkuwzmuw� j ���s�%� j z�vw~Lpkpkuw� j
vw� l �Era�ÕÀÕ� j �Ex

�·�C` ° ��df�/¨©_&¨©_s�V�B_ ¦ g�vwu�� j uwp)qT¸��Et�rL~aÀ��E�svwu j uw�Et�z*$Lz���t��ÕÀ��Ep j q jÐi u ' pku'z j � j ��qE��x
¤'® ����¨©_&§ ®f¦ ¨E_hg j u��yt jÐi � j¹j p���uwz j q�q l uw�CpkqE�E�szDqyrLz j pk~sv j uw��r©�·�su�rsp���z*$ ' zkzm~spkuwzDqyp

q jÐi uwpê{©���L�sz�q�¸6qErsz j �Ev+À�u�z+x
¤'® ����¨©_ ®=ú ¨©_hg\vwuw� j uwp�qT¸ l q�ÀÕ��vwu'¸�qEpkvwuwzl$Lz���t��ÞÀ��Ep j q jÐi u ' pku'z j � j ��qE��x
��E�� _�Q=YRM4Y�´%YLq
ä i u l pkq j qavwqTÀ¡z l uwv+� ' uwz¹v�qyt�t�~L�a��vw� j ��qE�sz��Et�qE�s�&t�q©�s~JÀ�uwz»e·{@u�pk�suÔÀ	$Ë�y�Euw� j z*$Ëz���t�~a}
À�� j qEpkzl$Lû�üm¼µ�E�s�µÅa��u å uwpkzdeLx�ìD�su¹{©uwpk�su+ÀVvwqEt l qE�su�� j �E�s��qE�su¹û�üm¼�v�qyt l qy�Luw� j uÔæa��z j
��� jÐi u¹z���t�~aÀ�� j qyp*$ å�i �ÕÀ�u¹vwqEt l qE�Luw� j z»qT¸ q jmi uwp�{E���s��t��T��u+æ@��z j x\ã¹�yu�� j vwqEt l qE�suw� j z
pku l pkuwzku�� j vÔ�ÕÅa�ÞÀÕ���y�fû�$ ' pku ' � i@j uwpkz)x|u j vTx å�i q�t�qBÅauê�E~ j qE�sqEt�qE~sz�ÀÕ����� jÐi uMz���t�~JÀ�� j uw�
�EpkuTx�û�üm¼ � û'uwqE�Epk� lLi ��vw�TÀLüÃ�J¸�qEpkt�� j ��qE��z��sz j uwt4� l pkqTÅ@���su�z»�TÀÞÀ��EuwqE�ypk� lLi ��vw�TÀË�s� j �¾zm~sv i
�Ez»pkqE�E�sz*$srsp����s�Euwz*$ i qE~szmuwz*$Ju j vyx\q�¸ jÐi u å qEp�À���x6ó¹��zk�Ez j u�pkz�q©vwv�~spkpkuw����� jÐi u¹z���t�~aÀ�� j uw�å qEp�À��%qyp jÐi uÔ��p6u�@Ëuwv j qy� jmi u�v+�ÞÅa�Õ�ÞÀ��E�¾ÀÕ�Õ¸�u j pk�Tí4vwz¡�Epku�z���t�~aÀ�� j u��¾r@�Nz���t�~aÀ�� j qEp vwqEt l qT}
�Luw� j z+xN
¹��u å u�p¡vwqEt l qE�suw� j z\�a��z l À��B�µz�� j ~L� j ��qE�µqT¸ jÐi u å qEp�À��µã¹�s��{@u�pk�suÔÀsvwqEt l qE�su�� j
zku�p�Åauwz)�s� j ��z i �Ep����s�µ�E�L�·vwqE� j pkqTÀ�z jmi uDzÃ��t�~JÀ�� j qEpkz+x

ä i u l pkq j qavwqTÀ�z'��z�pku l pkuwzku�� j uw� �Evwv�qypk�J���L� j q É á¡¶ �+ÑL� Ä �Õü ó É gd;6æ j uwpk�s�TÀêóD� j �É u l pkuwzmuw� j � j ��qy��¼ j �E�s�L�Epk�f�Ðx[ý�þ���z)� l pku ' æ j q�pku l pku�zkuw� j)i uÔæs�E�suwv+��t��TÀ��sq j � j ��qE��x
ÿZìwÓ�Ç}Ë�Ø Ø àÙË*ÎÙËZÍ�Ç}Î�ÏNÐëÑ Ë`Ú�Ò�É�Ë�Î�Ý&Ú�Ô*Þ)ÇGÜZÇÆÈ ÐëÎÙê�ÈÕÔ*ÏwÔ�Ïwà�ê�ÇµË�Î�Ë}Í*ÇÆÎlÏNÐëÑdË�ÍlÈÕÔlÒ�ê�Ñ	Ò�éÛÚ Ë*ÑdËµÖ�Ë*ÉµÐëØ à�ÝËLô"ÈÕÇ[ß�ÈwÐ ÍlË�Ó�Çlá
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ä\�EraÀ�u ² g�vwqEt�t��E�s�Lz����&�E�yu�� j 2 z l pkq j qJvwqTÀHx
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È �Õª � £ ä ® ���8dV� ¯ �
ä i u��y�Euw� j t�qa�s~JÀ�u�z't��E{@uN�LuwvÔ��z���qE� qT¸ jÐi uÔ��p¾q å ��rfu i �TÅa��qEpkzD�yv�vwqEpk�a���s� j q&�a�ÕÅJu�pkzku
qErJ��uwv j �ÕÅauwzwxYä i uCqErJ��uwv j �ÕÅsuwz��Epku8t��T���JÀÞ�Ì�a��zk�Ez j uwp&t�� j ���E� j ��qE��xYä i u+� zkuw�Epkv iëjÐi u
Åa��v j ��t�z*$êpkuwzmvw~su jmi uwt�$�u+Å©�Evw~s� j u jÐi uwt j q8zk�T¸�u l À��Evwu�z*$ l pkqTÅ@���Lu4zkqEt�u&¸�q@qa�szl$�u j vTx
ä i u+��p��Ev j ��qE�LzN�Epku j pk�E�Lzkt�� jÃj uw� j q jÐi u��a��z j p���rs~ j uw�Q{auwpk�su+À�z j qCpkuw�Lu å�jÐi u å qEp�À��)2|z
vwqE�L�a� j ��qE�szwx(
¹��zk~s�TÀ��E�s���y~L�a� j qyp��8���J¸�qEpkt�� j ��qE�8��z¾�TÀ�zkq�uÔæJv i �E�s�Eu��CÅ@��� jÐi u�{auwpk�LuÔÀHx
ã À�qav���À/À��E�s�E~s�E�EuD��z)�su ' �suw�&¸�qEp jÐi u¾�E�Euw� j }��E�Euw� j vwqEt�t�~L�a��vw� j ��qE��x\ã¹�·u+æJ�Et l À�u%q�¸
�E�Euw� jMl pkq j q©v�q�À/��z)z i q å �����
ä\�EraÀ�u ²\a x
È �Õª � « dL¨y�B� ® �Ì¨ ® � ��df� ¯
+�t�qTÅ©u�b����C��ö
ÓCqTÅ©u¾�TÀ�qy�L�Cb»�&�=��ö+x[b»�&�C��öê��z¹�E�·üÃóYÀÕ��z j vwqE�sz���z j ���s��qT¸»vwqE�L�suwv j u��CpkqE�E�szM�E�L�
�sqa�Luwz+x

+�zk�T�dc)�y÷Û�©öl�0e�öKfKfl���©ö
¼a�T�Pe�öKfXf����©ö j q&�E�C���s�a�ÕÅ@���s~L�TÀ å�i qEzmuNüÃóÆ��zBco�y÷r�Eö��SxMe�öKfKf����Eö¹��z'�E�a�Cz j p����L�jmi � j ��z��TÀÞÀ�q å uw��rJ� jÐi u l pkq j q@vwqTÀ�z l u�vÔ� ' vw� j ��qE�Ëx

g'h�ÔlÉµÉ�Ë�Î�Ó�Ñ`ÐëÎfÏÛÚ�Ð ÑBÏÛË*ß�Ø ÇÙÞ ÇÆÈÕÇ Ó�Ç}ÑwÐ Í�Î�ÇÆÓ�Ë}Ïji*Ò&Î�Ç\k�l'lSl�á ñdØ Ø�ÔZÖRÏÛÚ�ÇÌénÔlÉ�ÉµË*Î�Ó�Ñ�Þ)Ç}ÈÕÇÙÎ�Ô*ÏÐëÉµê�Ø ÇÆÉBÇ}Î*ÏwÇ}ÓÙÐëÎÙÜ*Ç}ÈwÑwÐ ÔlÎ�ó�á[Å�Ú�ÇµénÔlÉ�É�Ë�Î�Ó�ÑdÏÛÚ�Ë}Ï�Ú�Ë}Ü*Ç[ß�ÇGÇÆÎ�Ð É�ê�Ø ÇÆÉBÇÆÎ�ÏwÇ}Ó�ÈÕÇÆË*Ø Ø àÙË�ÈÕÇµÇ�m�ê�Ø Ë*Ð Î�Ç}ÓÐëÎ»ÑÕÇ}éÛÏÛÐ ÔlÎJl�áUn=Ø ÇÆË*ÑÕÇBÈÕÇnÖ�Ç}È�ÏwÔ�ÏÛÚ�Ç[Ñ�ÇÆénÏÛÐ Ô�Î»Ë}Ïdê�ÈÕÔ�Í�ÈwË�É�ÉµÐëÎ�Í&á
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+ j uÔÀÕÀHe�öKfXf����©ö
â�pkqE�E�svw�Ez j e�öKfKfl���©öMr@�
pk�y�J��q�qyp�q jmi uwpêt�u��y�Lz+x

+�uÔæ j ���L�y~J��z i c)�y÷Û�©öl�
;6æ j ���L�E~a��z i � ' pkuTx8co�y÷Û�Eö��V��z jÐi u'üÃó qT¸\�µrs~spk�J���s��rs~J�ÞÀ��a���s�4$LqEpMuÔÀ�zkuyx

+�pkuwzmvw~suQc)�y÷	�©ö��
É uwzmvw~su'�E�
���s�J�ÞÅa���L~s�TÀ/rs~Lp���u��·�TÀÕ�ÞÅauTxMc)�y÷Û�©öl�L��z jÐi u¹üÃóYqT¸ jÐi u'���L�a�ÕÅ@���s~L��À�x

+�À�qy�E�oc)�y÷	�©ö��
ä��E{©uCqE�>�E�Ì���L�a�ÕÅ@���s~L��À�xAc)�y÷Û�©ö��ê��z jÐi uCüÃó�qT¸ jÐi uC���s�J�ÞÅa���s~s�TÀ�x�ìD�aÀÕ� qE�su
���L�a�ÕÅ@���s~L��À/v��E�·rfu%�EvwvwqEt�t�q@�s� j u��
��� jmi u¾�Et�rL~aÀ��y�LvwuTx

+�~s�JÀ�qE�E�
óDpkq l4jÐi u'���s�a�ÕÅ@���s~L�TÀHx

+�vÔÀ�uw�Ep2c)�y÷Û�©öl�
É uwz j qEpku��&raÀ�qavÔ{T�y�Luw�8pkqE�E� zkq jmi � j vw�Epkz%vw�E� l �yzmz+xpc)�T÷Û�©ö��*��z jÐi uµüÃó�qT¸ jÐi u
pkqy�E�Ëx

È �Õª � È ��_s�*� ®f¦ ÍÌ���/§ ®f¦ ��da��� ® �
ä i u'�E�Euw� j t�qa�L~aÀ�uwz���� jÐi u l pkq j q j � l u'z��sz j uwt�pkuwvwu+�ÞÅsu jÐi u¹¸�qTÀÞÀ�q å ���s��zkuw�szmqEp��4���J¸�qEp�}
t�� j ��qE�Ëg
+�zku��szku\b�öXqÐöÔÿ�ryö+÷sc/ÿÕ��öDþ�öÔù tsuwvyxwö'ql�zf
üÃ�a¸�qEpkt jÐi u��E�Euw� j t�qa�s~JÀ�u�z/qT¸LÅ@��zk~L��Às�E�L�N�E~s�J� j qEp��¾���J¸�qEpkt�� j ��qE�%zkuw�Lzkuw��ra� jÐi u
vwqEpkpkuwz l qE�s�J���L�ê���s�a�ÕÅa���L~s�TÀHx{b�öXqmö+ÿ�ryöÔ÷V��z jÐi u\üÃócqT¸ jÐi u¡���s�a�ÕÅa���L~s�TÀavwqE� j pkqTÀÞÀ�uw�'rJ�jmi u��E�Euw� j t�qa�s~JÀ�uyx�c/ÿÕ��ö/���s�a��vw� j uwz jmi u�v�~spkpkuw� j/j ��t�uTx�þ�ö+ù t*��z jÐi u\���a¸Hqypkt�� j ��qy�
�yr�qE~ jêjmi uM���L�a�ÕÅ@���s~L��À�xMuwvyx�öSq��|f\��z jÐi u¹���a¸Hqypkt�� j ��qy�&�ErfqE~ jêjÐi uDqErJ��u�v j zêzmuw�szku��
� j%jmi u j ��t�uTx
ü j ��z%�·ÀÞ��z j qT¸ jmi u����a¸HqEpkt�� j ��qE� å�i qEzkuµ¸�qEpkt�� j ��z jÐi u�zk�Et�u��Ezjmi � j q�¸êþ�ö+ù tÔx
ä i u¹¸�qEpkt�� j qT¸»þ�ö+ù t»��zwg-}�~���÷*�K�Lö+÷l������÷��K�sö+÷l���%xÕxÞxw}�~>��zê�E��üÃó �J~stNrfuwp)q�¸ jÐi u
qyrJ�Ãuwv j x�ä i uN¸HqEpkt�� j qT¸���÷��K�sö+÷l���%��zwg\��÷Z�K�sö+÷l���6}�~��)�yù �fö+xs��÷Z�K�sö+÷l���6}�~h��z jÐi u
�s~stNrfuwp å�i ��v i �suw�Lq j u�z jÐi u%{E���s�&qT¸ jÐi u l pkq l u�p j �©xs���yù×�Lö»��z jÐi uDÅ©�TÀ�~su¹qT¸ jmi ul pkq l uwp j �Ex

+ i u��ypJb�öXqÐöÔÿ�ryö+÷sc/ÿÕ��öDþ�öÔøG�@ö+÷[e öKfXf����©ö
üÃ�a¸�qEpkt jmi uD�E�Euw� j t�q@�s~aÀ�u'q�¸6��t�u�zkzk�E�EuDzm�T���&qEp j qTÀ��&r@�4�E�sq jÐi uwp����L�a�ÕÅ@���s~L�TÀHx
c/ÿ��4öM���L�a��vw� j uwz jÐi uµv�~spkpkuw� jMj ��t�uTxµþ�ö+øG�@ö+÷)��z jmi u¾üÃó qT¸ jÐi u%���L�a�ÕÅ@���s~L��À jÐi � j
zk�T���&qEp j qTÀ��Be�öKfKf����Eö+x
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��E�� cbsGVA´%VAsÆcbp`qrIdM4YLQ
ã j ÓC�Epkv i ²TÑEÑyÑ å�i u�� É u�zkvw~Lu·z���t�~aÀ�� j qEp å �Ez j u�z j uw�)$êÅ©�yp���qE~sz�{E���s�Lz�qT¸ jÐi uwt�u�zkzå u�pku4�J��zmvw~szmzkuw��x � zmuwuTx|zkuwv j ��qE� �y� �¾ä i u
pkqTÀ�u4qT¸D{©uwpk�su+À���z�qE�su�qT¸ jÐi u jÐi uwt�u�z+x�üÃ�
�J��zmvw~szkzÃ���L�¾� j $@� j ��zêv�qy�LvÔÀ�~s�su�� jmi � j�jÐi u¹t��E�s�E�Euwt�uw� j qT¸ t�q©�L~aÀ�uwz��E�s� jÐi u¹t��E�s�E�EuÔ}
t�uw� j q�¸6�E�Euw� j zl2@z j � j ~sz)�Epku¹�a��@Ëuwpkuw� j x6ã �su å z���t�~aÀ�� j qEpRe�t���zkv�uÔÀÕÀ��E�LuwqE~sz)z���t�~aÀ�� j qEp� t���zkvwzÃ��t�~JÀ�� j qEpÐ��e8��z'��� j pkq@�s~sv�uw� j q l À��T� jÐi u�pkqTÀ�u4qT¸)v+�ÞÅa�ÞÀ��E� �E�Euw� j z%z j � j ~sz+x·ä i u
t���zkvÔ} z���t�~aÀ�� j qEp i �Ez)rVu�uw����t l À�u�t�uw� j u��4¸HpkqEt�{auwpk�su+ÀËpkuÔÀ�uw�Ezku'Å@u�p���qE� Ñ x ² ÂJx

áfqEp'uÔæs�Et l À�u&$ å�i u�� jÐi u�v+�ÞÅa�ÕÀÞ���E�8��z'��� jÐi u�vwqTÀÕÀ�� l zmuw� i qE~szmu�qEp'� j zk~4@Ëuwpkz'¸�pkqEt' pku&$ jmi u
t���zkvÔ} z���t�~aÀ�� j qEpNzmu j z l pkq l u�p j ��uwz�¸�q v+�ÞÅa�ÞÀÕ���E�sz+xPä i u l pkuwzku�� j �TÀ��yqEp�� jÐi tÖ��z
��ÀÞ���Luwp't�q©�LuÔÀ�g4�<��x��"��h��<�;�\��� � �wÑEÑyÑEÑ $ å�i uwpkuµ�s�Et��E�EuµvwqJuÔí4vwv+���Lu j �EpkuN} �+ÑEÑ� ��� i qy~Lzku¾v�qTÀÞÀ�� l zku��f�M�E�s�
} �+ÑEÑEÑ �Õ' pkuB�Z$Ëä>��zDuÔÀ�� l zkuw� j ��t�uyx�´ i uw� jÐi u%vÔ�ÕÅ@�ÕÀÕ���E� l �EzkzjÐi u ¦ _@§ ° ef_o$L� j z��s�Et��E�yu%��z�zku j Ñ xMã��L�)$V� ' pkuwrLp����y�E�su'��zM�E�C�E�Euw� j �su�p��ÞÅsuw�&vÔÀ��EzkzMqT¸
vÔ�ÕÅa�ÞÀÕ���E��x\ã ' pkuwrLp����E�E�su'�TÀ�zkq�zk~A@*uwpkz�¸�pkqEt �s�Et��E�Euwz)� jMl �Epkuwzmuw� j x

ä i u¹¸�qTÀÕÀ�q å ���s�Ez��ypku'� j u�t�zêqT¸6t���zkvwzÃ��t�~JÀ�� j qEp i �y�L�aÀ�uwz
+�vwqEt�t��E�s�Lz+g � zmuwu'Âax|ÄJx ² �
� ® d ¯
° �/� ® d ¯
¦ _@��¨ ° _ rs~Lp���u��s�su�zkz)q�¸Mco�y÷n�©ö��L��z)�Luwvwpkuw�Ezku��·r@� � x
�+� ¦ _E��¨©ÛYã ' pku�rsp����E�y�Lu l ~aÀÕÀ�z�� ' pku i qEzku j q�� ' pku l À�~s�Jx�ã j)l pkuwzmuw� j $ ' pku l À�~s�Ez

�Epku'�sq j z l u�vÔ� ' uw�)$Vzmq jÐi ��zMqE�su¹��zêpku�zkuwp�Åsuw��¸�qEp jÐi u�¸H~ j ~spkuTx
� ® ¸Ë_
¨©�S_ad ¦

+ l pkq l uwp j � � zku�uDÄJx ² �
Û*b üÃ�J� j �ÕÀ��TÀ/Å©�TÀ�~suD��z �+ÑEÑEÑEÑ x�ä i uDÅ©�TÀ�~su'��z��su�vwpkuw�Ezkuw��r©�·�s�Et��E�Eu¾u+ÅJu�p��
z j u l x


��TÀ�~Lu�2 Ñ 2Lt�uw�E�sz��suw�E�Ëx
¯ dV�8dLef_ ä i u�Å©�TÀ�~suN��z%zku j¾å�i uw� jÐi u�v+�ÞÅa�ÕÀÞ���E� zk~A@Ëu�pkz'¸�pkqEt ' pku�qEp¾rs~J�ÕÀ��J���L�

vwqTÀÕÀ�� l zkuwzwx � ä6uw� j � j �ÕÅ©uÔÀÕ��$VÄ Ñ ��z¹zku j �����
vw�EzmuNqT¸ ' pku��E�s�8Ä ÑEÑ ��z¹zmu j �����
vw�EzmuNqT¸¡rL~a�ÕÀ��J���L��vwqTÀÞÀ�� l zku�z*$Ë� jÙ0 ~L�su ²TÑEÑEÑ xo�4´ i uw� jÐi uNvÔ�ÕÅa�ÞÀÕ���E�C�Eq©u�z j q
�µpku+¸�~s�Eu�$ jÐi u�Å©�TÀ�~su¹��z)zku j 2 Ñ 2Õx
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ä i ��z�v i � laj uwp»�su�zkvwp���rfuwz�qErJ��uwv j z»��� jÐi u¹z���t�~aÀ�� j uw� å qEp�À���xR>'u�pk�suÔÀ�t�qa�LuÔÀ�z jÐi u�zÃ��tµ~a}
À�� j u�� å qyp�À����Ez��µvwqTÀÕÀ�u�v j ��qE�&qT¸6qyrJ�Ãuwv j z+x\ä i u'qErJ��uwv j z)�Epku¹¸��Et��ÞÀÕ��uwz*$ ' pku ' � iaj uwpkz»�E�L�
�TÀ�zkq i qE~szku�z'�E�s�CpkqE�E�szwx�ä i u i qy~Lzkuwz'�E�L�8pkqE�y�Lz'�Epkuµpku l pku�zkuw� j u��C�Ez¹�&�ypk� lLi $ �E�s�i qy~LzkuêqErJ��u�v j z»�y�L��pkqE�E�µqErJ��uwv j z»�EpkuM�Lq©�Luwz»�E�s��u��s�Euwz¡qT¸ jÐi uM�Epk� lsi x\ì jÐi u�p»vwqEt l qT}
�Luw� j zY��z i qE~aÀ���~szku jÐi u¹t�q@�su+Àw$ jmi u�v�qTÀÞÀ�uwv j ��qE��qT¸ qEra�Ãuwv j z*$ å�i uw� jÐi u+��vwqEt�t�~L�a��vw� j u
�L� j � å � jÐi {©uwpk�LuÔÀËvwqEt l qE�su�� j x

ã j >'uwpk�LuÔÀ/Åauwpkz���qE��x Ñ $ jmi uD¸HqTÀÞÀ�q å ���L�µqEra�Ãuwv j z��¾�EpkuD��t l À�uwt�uw� j u���x�ãh~s�J� < ~su ¬ ð� � l qEz�� j �ÞÅau¹��� j uw�EuwpÐ�6��z��yzmz����E�suw� j q�uw�Ev i qEra�Ãuwv j

�`EGF OPYLQ=qGS
ä i u�pkuw�TÀ�À�qE�s�T� j ~s�suµ�E�L�·À�� j � j ~s�su��ypkuµ~Lzkuw� j q�À�qav�� j u l qEz�� j ��qy�Lz¹qT¸»qErJ��u�v j z¹����û�üm¼fx
ä i u l qEz�� j ��qE�·�L� j ��qT¸\z���t�~aÀ�� j uw�&�Epku j pk�E�szÃÀ�� j uw�&��� j q����su å vwq@qEpk�a���s� j u jÐi u%qyp����T���
qT¸ å�i ��v i ��zêz l uwvÔ� ' u�� j q�� l qT��� j ��� jÐi u¾zÃ��tµ~aÀ�� j uw�&�Epkuw�Jx
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ä i u l pkq l uwp j ��uwz»e islc�Hi � jNl q���� j �M�E�s�8�L�yt��E�EuÌe��Epkuµzmu j rJ��������¨�øm����� ° ��dJ� ®V¦� zku�uTx\zku j ��qy��ÂJxo¿E�Ðx
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SET initial Event-Queue

SORT Event-Queue chronologically

SELECT an Event from Event-Queue

EXECUTE the Event
   (generation of new Events,

   kill of old Events)
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