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[ X¿k�_!XR^¼JLk�ÀU\�Á£VZk'Ta^PVLX�ÂAORKNÃcO¿KÄ^�T£Å
XZVg^!KUi¿k�OZ\

Æ ^PXRt3OZ\Ç\]X¿^¼È�\]\ÇXRMPKUTWVLX
x TaMPk�ÉUVLTWVZOEVZO�ÊËKNÌRQSMPKnTW\£VLT£Í©QSKNyÎO¿^&\UKnVÏTjVZOEVZO
JLKn\UfÏXgT



Ð Og\n_hOÑ_h^&TafÏTaÉNÒ¼X¿ÓLMcXRpÔOR`cTapwXg\>d'XR^@TafÏXR^PVLTa^@XÑd'TÇ^�TjVZKUijpwT�VZO¡Õ£Ö »�·¸¨¸×s¯c±s³P´©¬EØ Ö »�ª�×Ù­o¨Ä±3³P´ÚºW¬�Û�¾¿Ü
Ý ´c­!ÞË¯c±s³P´ O�TÇd�^{Og\nO¿Qu_!TapwXg\eTaÉnijk�p�Tj\eVLTW\e\Uk'TW\�McXRQSMP^{OR_hKNßzTÇ`²àROZ\�p�TÇKU\�^{O¿ÉÄO¿yáTaQS_hOZ\]â
ÁLp \UOZi¿k�KNã
VLTaÓcKNQu_h^PXgVZk�ßWKÄp�XZ\Ïk�päMcX¿Qcåæk�QS_!X@VZO
_hç¿MPQuKNMcTW\ÏMcTÇd'TaßWOZ\�VZO@Tak�p�O¿Qu_!Ta^�T>McTad'TÇMPKUVLTWVZO@VZOèOZ\UMcTÇÉUT
ORp \UKU\n_hORp�TW\�fÏTW\nOgTjVLXg\�QuOg\n_hOéd'TÇ^�TjVZKUijpwT�VZOéMcXRpÔk�QuKNMcTa`cbWXRÓ�êjk'TaQ�VLXÑk�_hKNÉNKNßzTjVLXg\�ORpë^{OZVZOZ\
TaÉUTÇ^PiÎTWVLTW\ËIhìÚí�î�Y3âRÈ�\Ç\nKNpÔÓgd�^PXRd'XRp�XZ\�T�MP^�KUTÇ`cbWX5VZO©k�pïp�XZVZORÉUX5VZO©OZ\Ud8Ta`cX�VZO;KNQut�XR^�pwTa`cbWX
fÏTW\UOZTWVLXðQuk�p�T@_!XRd'XRÉUXZijKUT�VZO ºW´cÞ©ñ¸¾Î¨½´PªµºW¬µò Ö »&·Ä¨¸×s¯c±3³P´ â�Á£\n_!T�XR^PigTaQSKNßÎTa`cbWXlVLT@^{OgVZO�O¿p VLXRã
pÔÀÄQuKUXg\�d�OR^�p�KN_hO©KNQS_h^PXZVZk�ßWKN^µX©M²XRQuMPO¿KN_oXðVZO ª Ö »�ª�×Ù­o¨Ä±3³P´PÜ3´c­!¨½¬&¾g®C¯PºW¯ TjXðVLXRpÔÀÄQSKnXgâ¼óAOZijk�Q¼VLXÚOZ\U_hO
McXRQSMPORKN_!XRÓË\ÇXRpÔORQu_hOôXZ\�OZVZKN_!XR^{OZ\ÚVZO¿Qu_h^PXôVZO�k�p VLXRpÔÀÄQSKUX5d'XZVZO¿põd�k�fgÉNKÄM²TÇ^µd'TÇ^�T�XZ\ÚTW\Ç\nkLQuã
_!XZ\�VZOZ\U_hOZâÏÊ©XRpwX;_!TaÉNÓÏXZ\�d�OZVZKUVLXZ\�VZO5\nk�fá\nMP^�KÄ`²bjX5\ÇbWX5VZKN^!KUi¿KUVLXg\¼d'TÇ^�TÚXg\ËVLXRpÔÀÄQSKUXZ\¼t�XRQS_hO5VLT
KNQut�XR^�pwTa`cbWX�^{ORt3OR^{O¿QuMPKUTWVLTaÓWORyÎKN_!TaQ�VLXETè\Uk'TeVZKU\nd�OR^�\]bWX�d'XR^�_!XZVLTeT£^{OZVgOZâ

ÈöTa^Pêjk�KN_hORMP_hk�^&TÑd�^PXRd'XZ\U_!T¡QSOZ\n_hO�_h^�TÇfÏTaÉNÒ�XlTW\Ç\nO¿Qu_!TÑQuk�p p�XZVZO¿ÉnX�ORp ^{OZVZO�VZO�Q¼÷Z\¡VZKU\nã
_h^!KNfgk�KUVLXR^oOZ\EVZO�ORyzORQS_!XZ\UÓ¼Oð^{ORMcX¿^!^{OôTWXg\�pÔORMcTaQSKU\np�XZ\EVZOlVZKÄt3k'\ÇbWX�O¿p ij^ok�d'XZ\ Û ÕùøúÖ ·¸®3¨¸×s¯Pª�®
d'Ta^&T�ORQu_h^{OgigTeVZO�Q�XR_hKNû�McTa`càROg\'TWXZ\£\Uk�fÏ\UMP^!KN_!XR^{OZ\LÉUXRMcTaKU\'T�k�päQ¼÷ZâWó²kL^Pi¿OETW\Ç\nKNp/T�QuORMPOg\]\UKUVLTWVZO
VZO$VgOZ\nO¿QuyüXRÉNyÎO¿^èk�p TaÉniÎXR^!KN_hp�X$êjk�OéO¿ÃcORM�k�_hO$XéO¿p�d'Ta^{ORÉNÒ�TÇpÔORQS_!XéORûLMPKNORQS_ýO�VZOéO¿Ãcd�^{OZ\Ç\ÇàROZ\
VZO�KNQu_hOR^{Og\]\UO�ORp i¿^!k�d'XZ\ÑVZOwVZKNthk'\ÇbWXZâ�È©_hORQ�VZORQ¼VÏX�þ$VZKNpÔORQ�\]bWXwVLX�OZ\nd'Ta`cXwVZO�ÒuKNd'÷R_hOZ\UOZ\
VZOéORpÔd'TÇ^{O¿ÉÄÒ�Tap�O¿Qu_!XRÓ>Xék'\]X$VZOé_hç¿MPQuKNMcTW\�ORÃSTak'\U_hKÄyüTW\;VZOéd�OZ\Çêjk�KU\]TÚ^{ORyzORÉUTÇã�\UOéKÄpÔd�^&Ta_hKNMcvayÎORÉUâ
È�\Ç\nKNpÔÓ²Q�T;\nOgi¿k�Q�VLT�pÔOR_!TjVgO¡VZOZ\U_!T�_hOZ\UORÓAKÄ^oORpwX¿ãhQ�XZ\áMcXRQSMPORQS_h^&Ta^8Q�T;Tad�^oOZ\nO¿Qu_!Ta`cbWX¡VZOek�pöTÇÉNã
iÎXR^!KN_hpwXEVZO
d�^�XRMPk�^&Tei¿O¿QuçR_hKNMcTaÓWO�p�XZ\U_h^&TapwXZ\L^{OZ\Uk�ÉN_!TWVLXZ\£VZk�pwTe\UKÄpÔk�ÉUTa`cbjX@VLX�p�Og\np�XZâ

ÁLQu_hORQ�VZORp�XZ\�êjk�O5TW\�_hçRMPQuKNMcTW\�TafÏXR^PVLTWVLTW\¼d�OR^�p�KN_hORpõT�MP^!KUTa`cbWX5VZO5\UKU\n_hORp�TW\ËVZO©d�k�fgÉNKÄM²TÇã



`cbWXðOl\Uk�fÏ\UMP^!KN`cbWXRÓ�p�TÇKU\
ORû�M�KÄO¿Qu_hOZ\UÓ�\UOZijk�^PXZ\
OðMcTad8TaßWOZ\@VZOðOZ\UMcTaÉUTÇ^!â�Á£\U_!T�VZKU\]\UOR^!_!Ta`cbWXðd�^{ORã
_hORQ�VZO�TW\Ç\nKNpÿMcX¿Qu_h^!KNfgk�KN^�d8Ta^&TéX�VZOZ\UORQSyáX¿ÉÄyzKNp�O¿Qu_!X�VZO�\UOR^!yzKN`cXZ\eVZO�VZKÄt3k'\ÇbWX�VZO¡KNQut�XR^�pwTa`cbWX
Q�T Û�¾g®C¬&­o¾j¬�® ÓzTW\]\UORQS_hOZ\LQ¼X�d'Ta^&TWVZKUi¿p�TeVZO�d�k�fgÉNKNMcTÇ`cbWX�OE\Uk�fÏ\UMP^!KN`cbWXEVZO�KNQSt�XR^!p�TÇ`cbWXZâ



q3Q�_hÒuKU\��$X¿^����5OEd�^{OZ\UORQS_¼_hÒuOEÕ£Ö »&·Ä¨½ª��Ñ¯c¾jº�Ø Ö »�ª�×Ù­o¨Ä»!¬ McXRpÔpÔk�QuKNMcTa_hKUXRQ$d'Ta^&TWVZKUijp TaQ¼V�\ÇXRpÔO
^{ORÉNORyüTaQu_'KNpÔd�ÉÄO¿p�O¿Qu_!Ta_hKUXRQ¼\Çâ���O$TaÉn\ÇXÑd�^PX¿d8Xg\nO$T©Quk�pÔfgOR^¡XRt£_hORMPÒSQuKNMc\;\ÇXÑ_hÒSKU\>_
	Îd�OÔXRtè\�	á\nã
_hORp�\uMcTaQ�\nMcTaÉNO�KNQ��5KUVZO;Ta^{OZT8QuO¿_
�$X¿^��Ï\�I
��È Ð Yhâ��ôO�fgOZijKNQ@d�^PXRd'XZ\UKNQ¼iÚTÇQ¡KNQut�XR^�pwTa_hKUXRQ�\Ud'TaMPO
p�XZVZORÉAfáTj\UOZVðXRQÔT£_!XRd'XRÉUXZi�	�XRt ò Ö »&·¸¨½ª��z¨¸¾��èºW´cÞË¯c¨¸¾¿ª â¿ÂÏÒuKU\�QSOR_
��XR^���X¿^PigTaQSKÄßzTa_hKUXRQÑKNQu_h^�XZVZk�MPOZ\
_hÒSOµQ�XR_hKUXRQ�XRt ´c­!¨½¬&¾g®C¬!ºjÜ3ª Ö »�ª�×Ù­o¨½òz®3¨½´c¾ â�ÂLÒSKU\¼McXRQSMPORd�_£\U_!TÇ_hOg\¼_hÒ¼Ta_£X¿QuÉ�	�d�k�fgÉNKU\nÒSOR^&\¼KNQ�\nKUVZO5TÚVLXRã
p�TÇKNQ5McTÇQ5d�k�fgÉNKU\nÒ5_!X�_hÒuOEVLX¿pwTaKNQ��Ä\'\Uk�f¿åæORMP_!\UÓzTÇQ�V�\ÇXRÓz\nk�fÏ\UMP^�KÄd�_hKUXRQ5^{OZêjk�OZ\U_!\'Ta^{OEVZKN^{O¿MP_hOZVE_!X
\ÇXRk�^{MPOEVLX¿pwTaKNQ¼\£TayáX¿KnVZKNQ�i
_hÒSORKN^ËVZKU\]\UORpÔKNQ¼Ta_hKUXRQ5_ýÒS^PXRk'ijÒ�XRk�_u_hÒuO�QSOR_
��XR^��áâ

ÂLÒuO@Ta^{MPÒSKÄ_hO¿MP_hk�^{O�d�^PX¿d8Xg\nOgVEKNQ5_hÒuKU\���XR^��¡k'\UOZ\£T�QSOR_
��XR^���XRtSO¿yÎO¿Qu_uQ�XZVZOg\£TÇQ�V�\Uk�d�d'XR^!_!\
q Æ�m k�ÉN_hKNMcTW\n_��éÒSORQ VZORÉNKNyzOR^!KNQ�i�Q�XR_hKNû�McTa_hKUXRQ�\è_!X�ÉUXRM²TÇÉè\Uk�fÏ\UMP^!KNfgO¿^&\¡Ta_©TÑQ�XZVZOZâ x X¿ÉÄÉUX��éKNQ�i
_hÒSKn\UÓ��5OeÒ�TayÎOµ_!XÑVZO¿yÎORÉUXRd�TÇQ�TaÉUigX¿^!KN_hÒup _hÒ¼Ta_�O¿t¶ûLMPKNORQu_hÉ�	5pwTad'\üORÃ²d�^{OZ\Ç\nKUX¿Q¼\�XRtLKNQS_hOR^{OZ\U_�KNQS_!X
pÔk�ÉÄ_hKNMcTW\U_�i¿^PX¿k�d8\ÇâèÊ©XRQ�\nKUVZO¿^!KNQ¼ié_hÒuO�\UOZTa^{MPÒ \nd'TaMPO�VZKNpÔORQ�\nKUXRQ XRt'd'XZ\Ç\nKNfgÉNO¡p�Tad�d�KNQ�ig\UÓ�_hÒSO
k'\UO©XRtüTaQÑORÃcÒ�Tak'\U_hKÄyzO©\UOZTa^{MPÒÑ_hORMPÒSQuKNM£^{ORyzOZTaÉU\�_!XËfgOËk�QSt3OZTW\nKNfgÉNOgâ¿È�\8\nk�MPÒSÓgX¿Q¡_hÒSO©\UORMcXRQ�V©Ò�TÇÉNt
XRt¼_hÒSKU\'_hÒuOg\nKU\��5OEd�^oOZ\nO¿Qu_ËT¡i¿O¿QuOR_hKNMé\nOgTÇ^oMPÒ TÇÉUiÎXR^!KN_hÒSp TaQ�VðORyüTaÉNk'TÇ_hOE_hÒSKU\
TÇÉUiÎXR^!KN_hÒup k£\nKNQ�i
\UKÄpÔk�ÉUTa_hKUXRQ¼\Çâ
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fgORÉNKNORyzO�_hÒSO�d�^PXRd'XZ\UOZV@_hORMPÒSQuKNMc\£\Uk�d�d'XR^!_u_hÒSO@VZORyzORÉUXRd�p�O¿Qu_¼X¿tSpwX¿^{O�ORtýû�M�KÄO¿Qu_hÓu\nORM�k�^{O
TaQ¼V�\UMcTaÉUTÇfÎÉÄO�Õ£Ö »&·Ä¨½ª��e¯c¾jº¡Ø Ö »�ª�×Ù­o¨Ä»!¬ \�	Ï\U_hORp�\]â
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È�i¿^�TjVgOR`cXlTWX Æ ^PXRt3OZ\Ç\]X¿^ [ X¿k�_!XR^;JLk�Àn\
Å�XgVZ^!KUi¿k�Og\�d�ORÉUXl\nO¿k#O¿p�d�ORQSÒ¼XðQ�T�XR^!KNORQS_!TÇ`cbWXlVZOg\nã
_!T�VZKU\]\UOR^!_!Ta`cbWXRÓ¼O5d�ORÉUTW\©\Uk'TW\�7�_hORKU\©\Uk'ijOZ\U_!àROZ\ÇâÑÈ�ij^&TWVZOR`cX5_!TapÔfgçRp þ Æ ^PXRt3OZ\Ç\]X¿^&T [ X¿k�_!XR^&T
8 ^�TÇ`cT 8 TW\Ud8Ta^¼d�ORÉUXg\�McXRpÔORQS_!va^!KUXZ\L^{ORÉUTÇ_hKNyüXZ\£TjX@TÇÉUiÎXR^!KN_hpwX@VZO�d�OZ\]êjkLKn\ÇTei¿ORQSçR_hKNMcTWâ
m k�KN_!XEXRfÎ^!KUigTWVLXETeTÇpÔfÏXZ\Çâ
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XZVZ^!KUijk�OZ\ 8 k�KNpwTa^&baOZ\
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�zâ � óAk�fÏ\UMP^!KN`cbWXEXR^�KÄO¿Qu_!TWVLTeTjX@VLXRpÔÀÄQuKUXõâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�
�zâ � Å'ORÉUTa`càROg\'VZO�M²XRfgOR^!_hk�^�TÚâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�W|

�zâ �zâ�� óAORp�¤aQS_hKÄM²TèVLXg\�ûLÉÄ_h^PXg\'VZOETa_h^!KNfgk�_!X¿Óx¥\¦�§¨ª© âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�W|
�zâ �zâ | óAORp�¤aQS_hKÄM²TèVLTW\£\nk�fá\nMP^�KÄ`²àROZ\UÓx«J¦ §¬]­ âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�-�
�zâ �zâ � óAORp�¤aQS_hKÄM²TèVLXg\'TaQ\7�QuMPKUXZ\UÓ¢®_¦ ¬¯ « âeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�-�

�zâ � Æ ^�KNp�KN_hKNyáTW\ âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�
�zâ �zâ�� È©QI7�QSMPKUXöâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�
�zâ �zâ | óAk�fÏ\nM�^!KN`cbjX)âeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�
�zâ �zâ � Æ k�fgÉNKNMcTa`cbWXúâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�-�
�zâ �zâ � JLKU\n_!TWijORp VZO@Tj\Ç\Uk�Qu_!Xg\£âeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�-�

�zâ�� ÁLQS_h^{OZiÎT£ûLQ¼TaÉLVLTW\�Q�XR_hKNû�McTa`càROg\ âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�W}
�zâ�� Ê©XRQS_h^PXRÉUXEVZOETaMPOZ\Ç\ÇX âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�W}
�zâ�� Â�TÇp�TaQuÒ�XEVLTW\�pÔORQ�\]TWijORQ�\¡âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�
�zâ � qsQ¼\U_!TaÉnTa`cbWX âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�W|
�zâ��a} JLKNpÔKN_!TÇ`cà¿OZ\ âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�-�
�zâ��-�ùóAk�p�vÇ^�KUX âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�-�

° ±��u²�v�t��
su�Dv�w���� �M��� t����
³¡� �D� r�s!v °¢�
�zâ�� m OgVZKUVLTèVZOEêjk'TaÉNKUVLTWVZO âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�
�zâ | x k�Q¼VÏTÇpÔORQS_!XZ\'VÏXETÇÉUiÎXR^!KN_hp�X âeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�
�zâ � Æ ^�XRMPOZ\Ç\ÇTÇpÔORQS_!XEVZOE\Uk�fÏ\UMP^!KN`càROZ\$âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�-�
�zâ � ´£X¿ÉÄkLp�OEVZOE\Uk�fÏ\UMP^!KN`cbWX�âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�

KNK



�zâ � Æ ^�XRfÏTafgKNÉNKnVLTWVZOEVZO�Q�XR_hKNû�M²TÇ`cbWXôâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�W|
�zâ�� m XgVZORÉUX�d�^PXRfÏTafgKNÉNÀn\U_hKNMcXEâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�-�

�zâ��Wâ�� x k�QS`cbWXEVZO�d�^PXRfÏTafgKNÉNKUVLTWVZO¶µ¸·º¹ âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�-�
�zâ�� Æ Og\]X@VZOE\nkLfÏ\nM�^!KN`cbjX âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�
�zâ�� Æ ^�XRMPk�^&Tei¿O¿QuçR_hKNMcTéâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�

�zâ��Wâ�� Ê©XZVZKNû�McTa`cbWX âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf�a}
�zâ��Wâ | Æ XRd�k�ÉUTa`cbWX�KNQuKNMPKUTaÉ�âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf�-�
�zâ��Wâ � Ê©vÇÉNMPk�ÉUXEVLX@VZOZ\UORp�d�ORQSÒ�X âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf�-�
�zâ��Wâ � óAORÉNORMP`cbWX âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf�a|
�zâ��Wâ � ÊË^ok�ßzTÇpÔORQS_!X�âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf�a|
�zâ��Wâ�� m k�_!Ta`cbWX âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf���
�zâ��Wâ�� È©MPORKN_!Ta`cbWX âeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf���
�zâ��Wâ�� Â²OZ\U_hOEVZO�ûLp VLXETaÉUiÎXR^!KN_hpwXõâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf���
�zâ��Wâ � q3QSKNMPKnTa`cbWXEVLT�d�^PXRMPk�^&T âeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf���

�zâ � �Úd�_hKNp�KNßzTa`càROZ\ âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf�-�
�zâ �zâ�� óAOZi¿pÔORQS_!TÇ`²bjXEVÏXEi¿^&Tat�XEVZO�M²XRfgOR^!_hk�^�Tj\�âeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf�-�
�zâ �zâ | [ Og\nMcTa^!^{OgigTapÔORQu_!X@VZOE\nk�fÎã!ij^&Tat�XZ\ âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf�-�
�zâ �zâ � Í©QuKUbWXEVZO�Q�÷Z\£VZOE\Uk�fÏ\UMP^!KN`cbWX âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf�-�
�zâ �zâ � Ê©XRp�kL_oTa`cbWX�O¿Qu_h^{O�p�XZVLXg\'VZO�O¿Qu_h^{OZiÎT âeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf���
�zâ �zâ � x KNÉN_h^&TWi¿O¿p VZOE\Uk�fÏ\UMP^!KN`càROg\'VZO�d�OZ\ÇX�^{OgVZk�ßWKnVLXõâeâèâeâeâèâeâeâèâeâeâèâeâeâf���

�zâ��a} óAk�p�vÇ^�KUX âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf���

� �z�u�My�����{_|-v�w�v'� �u²�v�t��us
�Dv�w��¡��t]v��cy�t���²�� r � su�u�_� »�p
�zâ�� x OR^!^�TÇpÔORQS_!T£k�_hKNÉNKNßzTjVLT âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf�-�
�zâ | Å'ORd�^{Og\nORQS_!Ta`cbWXEVLX�OZ\Ud'Ta`cXEVZOE\Uk�fÏ\UMP^!KN`cbWX âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf�a|
�zâ � Æ ^�XRMPOZ\Ç\ÇXEVZOE\UKÄpÔk�ÉUTa`cbWX âeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf���

KNKÄK



�zâ �zâ�� m ORMcTaQSKn\Up�XZ\£VZO�ORÃ²_h^&TaMP`cbWXEVZO�^{OZ\Uk�ÉN_!TWVLXZ\�âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf���
�zâ � Å'OZ\Uk�ÉN_!TWVLXZ\
âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf�-�

�zâ �zâ�� Â²OZ\U_hOZ\£VLXZ\Ld'TÇ^J¤ÇpÔOR_h^PXg\'ijORQuç¿_hKNMcXZ\ âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf�a}
�zâ �zâ | Â²OZ\U_hOZ\£VZOEêjk'TaÉNKUVLTjVgOÚVÏTj\£\ÇXRÉNk�`càROZ\wâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf���

�zâ � óAk�p�vÇ^�KUX âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�W|

¼ ½ v�r��c�uy��c|-v��¡¾¿y�s
y�t�v¿��ÀÁ�-�c��r�Â�v��
Âx�u�j��r�s!v¿� Ã¢�

± Ä�Å�Æ�ÇcÈ
Å�ÇcÆ¢ÉËÊxÌ
Æ�ÍuÎcÏ¿ÐcÆIÑYÌuÌuÒ¿ÎcÏxÆ�ÍuÒ�Å�ÑYÈ�ÎcÓ¿ÍuÆ�ÇcÎcÆ�ÊxÈÔÇ Ã¢»
È�â��/È�VZpÔKNQuKU\U_h^&Ta_hKNyÎO�óAMcXRd�KNQ¼i âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�
È�â | m kLÉÄ_hKNMcTW\U_hãhóAMcX¿d�O�Õ
XRQSO�È©QSQ¼X¿k�QuMPO¿p�ORQS_ Æ ^PXR_!X¿McXRÉôâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�-�
È�â � qsQu_hOR^�QuOR_ m kLÉÄ_hKNMcTW\U_zÈ©ÉNÉUXRMcTa_hKUXRQ5È©^{MPÒuKN_hORM�_hk�^{O âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ��Ç}W}
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|zâ�� Â�XRd'XRÉUXZijKnTW\£VZOE\UKn\U_hORp�TeVZO�ORyÎO¿Qu_!XZ\LMcXRpäQ�÷Z\'VZKU\U_h^!KNfgk�KUVLXR^oOZ\]âuâèâeâeâèâeâeâèâeâeâf�a|
�zâ�� [ XRpÔÀÄQSKnXg\'VZO�d�k�fgÉNKNMcTa`cbWX�Q¼T Û�¾g®C¬&­o¾j¬�® â âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ)|-�
�zâ | ÁLQS_hKUVLTWVZOZ\'VLXg\'VLX¿p�ÀÄQSKUXZ\£VZO�d�k�fgÉNKNMcTÇ`²bjXgâ âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ)|¢�
�zâ � ÁLÃ²ORpÔd�ÉUXEVZO�k�pwT�Q�XR_hKNû�McTa`cbWX�d'Ta^&TeXETj\Ç\Uk�Qu_!X�Ö�×ZpwX¿_!XR^�×Z_hORp�d�OR^�TÇ_hk�^�T�ÖWâ)âeâeâ)|-�
�zâ � óAKNQu_!TaÃ²OEVZO�^{O¿thO¿^!ÌRQSMPKUTèVLT�KNQut�XR^�pwTa`cbWXZâ�âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�W}
�zâ � ÁLÃ²ORpÔd�ÉUXZ\'VZO
^{ORt3OR^!ÌRQSMPKUTW\�d'Ta^&TeTj\Ç\Uk�Qu_!Xg\]â âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�
�zâ�� ÁLÃ²ORpÔd�ÉUXEVLT£^{O¿ÉUTÇ`cbWXEVZO�M²XRfgOR^!_hkL^&Tb«J¦�§¬ ­ â âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�-�
�zâ�� ÁLÃ²ORpÔd�ÉUXEVLT£^{O¿ÉUTÇ`cbWXEVZO�M²XRfgOR^!_hkL^&Tb«J¦ ¬¬L«!ØNâäâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�-�
�zâ�� ÁLÃ²ORpÔd�ÉUXEVLT£^{O¿ÉUTÇ`cbWXEVZO�M²XRfgOR^!_hkL^&Tb®ª¦ ¬¯ «&â²âeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�-�
�zâ � ÁLÃ²ORpÔd�ÉUXEVLT£^{O¿ÉUTÇ`cbWXEVZO�M²XRfgOR^!_hkL^&Tb®ª¦

¯¯ ® Ø â âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�
�zâ��a} Æ ^�KNp�KN_hKNyáTW\'VÏXE\nKU\U_hORp�Tjâ âeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�
�zâ��-�ùóAKNQu_!TaÃ²OEVZO�ORQ�VZOR^{O¿`cTap�ORQS_!XEVLT�KNQut�XR^�pwTa`cbWX�yá\Çâjd�^!KNpÔKÄ_hKNyüTW\'VLXE\UKU\n_hORp�TWâ¼âèâeâeâ£�¢�
�zâ��a| Ê©XRQSORÃSàROZ\LÉU÷ZijKÄMcTW\�Ù ¬�­hª Ö ª McXRQSORÃSàROZ\Lt3Àn\UKÄM²Tj\£TWX�QuÀNyÎO¿É�VZO�^oOZVZOZâeâèâeâeâèâeâeâèâeâeâ£�-�
�zâ�� 8 ^&Tat!XEVgO�McXRfgOR^�_hk�^&TW\�¦ ¬¬�ORQS_h^{OE\Uk�fÏ\UMP^!KN`càROg\'VZO¶Ö-×ZpwXR_!X¿^�×,_hO¿p�d�OR^&Ta_hk�^&T-ÖWâ
âeâeâ£�W}
�zâ | ÊËk'\U_!XZ\¼KÄQSMcXR^�^!KUVLXZ\üM²XRp ^{O¿k�_hKÄÉNKNßzTa`cbWXé\nKNpÔd�ÉNOZ\ËVZOµORQ�VZOR^{O¿`cXZ\ËIhTWYCÓZOµMcXRp XéTaÉÄã

iÎXR^!KN_hp�X�d�^PXRd'XZ\U_!XEICfÏY3â�âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�
�zâ � È©ÉUiÎXR^!KN_hpwX@i¿ORQSçR_hKNMcXZâüâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�-�
�zâ � Ê©XZVZKNûLMcTÇ`²bjXEVZO
k�pwTe\ÇXRÉNk�`cbWXEVZO�ORpÔd'TÇ^{O¿ÉÄÒ�Tap�O¿Qu_!XZâëâeâèâeâeâèâeâeâèâeâeâèâeâeâf�a}

y



�zâ � ÊË^ok�ßzTapÔORQu_!X
ORQu_h^{O@Tj\£\ÇXRÉNk�`càROZ\���O�|è^{Og\nk�ÉN_!T�Q¼TW\£\ÇXRÉNk�`càROZ\��-�&O�|¢�¸â
âèâeâeâèâeâeâf���
�zâ�� m kL_!TÇ`cbWXEVZO�kLpwTe\]X¿ÉNk�`cbjXgâ âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf���
�zâ�� ´£X¿ÉÄkLp�OZ\£Ta_!÷Rp�KNMcXg\'VZk�p/TW\]\Uk�QS_!X�O�yáX¿ÉNk�p�OZ\£VZk�p�Tè\Uk�fÏ\UMP^!KN`cbWXZâ8âeâèâeâeâèâeâeâf���
�zâ | ÁLÃ²ORpÔd�ÉUXEVZO�û�MPÒSORKN^PXEVZO�_hOg\n_hOZâ âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf���
�zâ � x ÉNk�ÃuXgi¿^&Tap�TèVLX�d�^PX¿MPOZ\Ç\]X@VZOE\nKNpÔk�ÉUTa`cbjXgâAâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf�-�
�zâ � ÁLt3ORKN_!XEVLTeTaÉN_hOR^&Ta`cbWXEVLXZ\Ld'TÇ^J¤ÇpÔOR_h^PXZ\£ijORQuç¿_hKÄM²XZ\nÓWORpäd'XR^{ã�TW\]\Uk�QS_!XZâôâèâeâeâèâeâeâf�a}
�zâ � ÁLt3ORKN_!XEVLTeTaÉN_hOR^&Ta`cbWXEVLXZ\Ld'TÇ^J¤ÇpÔOR_h^PXZ\£ijORQuç¿_hKÄM²XZ\nÓWORpäd'XR^{ã3McXRQS_hOg7'VLXgâlâeâeâèâeâeâf�-�
�zâ�� �Úk'TaÉNKUVLTWVZOEVZOEVZKNt3OR^{ORQS_hOZ\Lt!X¿^!pwTW\£VZO�ORpÔd'TÇ^{O¿ÉNÒ¼Tap�O¿Qu_!XRÓWO¿prd'XR^{ã�TW\]\Uk�QS_!XZâWâeâeâf���
�zâ�� �Úk'TaÉNKUVLTWVZO5VLTÚ\ÇXRÉNk�`cbWX5i¿ORQSçR_hKNMcT�d'Ta^&T�yáva^!KUTW\¼McTa_hOZiÎXR^!KUTW\¼O;_!TaÃuTW\ËVgOµ_h^�vÇt3OZiÎXRÓ

O¿prd'XR^{ã�TW\]\Uk�QS_!XZâéâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf���
�zâ�� �Úk'TaÉNKUVLTWVZOEVZOEVZKNt3OR^{ORQS_hOZ\Lt!X¿^!pwTW\£VZO�ORpÔd'TÇ^{O¿ÉNÒ¼Tap�O¿Qu_!XRÓWO¿prd'XR^{ã3McXRQS_hOg7'VLXgâ²âeâf�-�
�zâ � �Úk'TaÉNKUVLTWVZO5VLTÚ\ÇXRÉNk�`cbWX5i¿ORQSçR_hKNMcT�d'Ta^&T�yáva^!KUTW\¼McTa_hOZiÎXR^!KUTW\¼O;_!TaÃuTW\ËVgOµ_h^�vÇt3OZiÎXRÓ

O¿prd'XR^{ã3McXRQS_hOg7'VLXZâ�âeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf�-�
�zâ��a} ÁLt3ORKN_!XEVLX@TÇk�pÔORQS_!XEVLX�Q\7�p�O¿^PXEVZOEij^ok�d'XZ\£VZOEVZKNt3k'\]bWXZâÎâèâeâeâèâeâeâèâeâeâèâeâeâf���
�zâ��-�Ú�Úk'TaÉNKUVLTWVZO
VLTj\ÏVZKNt3OR^{ORQS_hOZ\Zt�XR^�pwTW\LVZO'O¿p�d'Ta^{ORÉNÒ¼TapÔORQS_!X'd'TÇ^�T�VZKNt3OR^{ORQS_hOZ\Ïi¿^ok�ã

d'XZ\UÓWORpäd8X¿^{ã3McXRQu_hO�7'VLXZâ âeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf���
�zâ��a| Á£\U_!TafgKNÉNKnVÏTjVZOEVLT�_!TaÃuTeVZO�Q�XR_hKNû�McTa`càROg\�O¿Qu_h^{OZijk�OZ\LMcXR^!^{O¿MP_!Tap�ORQS_hOZâïâèâeâeâèâeâeâ£�W}
�zâ���� qsQIÛLk�ÌRQSMPKUTèVLX
QI7�pÔOR^PXEVZOETW\Ç\Uk�Qu_!XZ\LQ�Tèêjk'TaÉNKUVLTWVZOEVLTW\'\ÇXRÉNk�`càROg\'ijORQSçR_hKNMcTj\Çâuâeâ£�¢�
È�â��/È Û�¾g®C¬&­o¾j¬�® øúÖ ·Ä®h¨Ä×3¯Pª&® í ·¸·½´c×s¯c®3¨½´c¾ í ­ ×5�z¨¸®C¬�×Ù® Ö ­¶¬ â>âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ��Ç}¢�

yÎK



�zâ�� JLKU\U_!T£ÒSKNd'XR_hçR_hKNMcTeVZOE\Uk�fÏ\UMP^!KN`càROZ\Çâ âèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�
�zâ | È©ÉUijk�pwTW\LÒuKNd'÷R_hOZ\UOZ\£VZO�^{OZ\ÇXRÉNk�`cbWXZâ âeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâ£�¢�
�zâ�� Æ Ta^J¤ÇpÔOR_h^PXZ\£VLXEijk�KUbjX ­ Ö ¾g®C¬oª&®uÜÞÝ â�âeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâèâeâeâf���
�zâ | Á£\U_h^ok�_hk�^�TèVZO
û�MPÒSORKN^PXZ\'VgOR^!KNyáTWVLXg\'VLX�d�^PXRMPOg\]\ÇXEVZO@\nKNpÔk�ÉUTÇ`cbWXZâ>âeâeâèâeâeâèâeâeâf���
�zâ � JLKU\U_!TèVZO@i¿k�KUàROg\�d'Ta^&T�yÎKU\Uk'TaÉÄKNßzTa`cbWXEVLXZ\L^{OZ\Uk�ÉÄ_!TWVLXg\'VLXZ\L_hOZ\U_hOZ\Çâ�âeâeâèâeâeâèâeâeâf�-�

yzKNK



yzKÄKNK



Ð Xg\x7�ÉN_hKNpwXZ\üTÇQ�XZ\z_hORpwXg\áTW\Ç\nKU\U_hKnVÏXèT¼k�p MP^{Og\nMPKNpÔORQS_oX�O¿Q¼XR^�p�OeVLTW\Î^{OgVZOZ\áVZO�McXRpÔd�k�_!TWVLXR^{OZ\UÓ
ORp/d8Ta^!_hKNMPk�ÉUTa^©VLT Û�¾Î®°¬&­o¾j¬�® ÓSOZ\Ud�O¿MPKnTaÉNpÔORQu_hO�VZO¿d'XRKU\
VLX�TWVZyÎO¿Qu_!X�VLT¡ì ´c­!·½º ì ¨½ºW¬ ì ¬&» â>Ê;TWVLT
yzORß©çep�TÇKUX¿^
XeQ\7�pÔOR^PXéVZOÑ\UKn\U_hORp�TW\�VZKn\U_h^!KNfgk�ÀUVLXZ\�êjk�OeKNQS_hOR^!ÉNKUigTWVLXZ\UÓ,MP^!KUTap�Ó,_h^&TaQ�\nt�XR^�pwTap O
McXRQ�\ÇXRp�O¿pöKÄQSt�XR^!p�Ta`cbjXgâeó�XRfg^{OÑOZ\U_hOZ\µ\UKn\U_hORp�TW\>KNQu_hOR^�ÉÄKUiÎTjVÏXZ\>_hÌRp \nKUVLXÑMcXRÉUXRMcTWVLTW\µi¿^�TÇQ�VZOZ\
ORÃ²KUi¿ÌRQSMPKUTW\Úêjk'TÇQS_!X�þ�\nk'TEMcTad'TaMPKUVLTWVZO5ORyüXRÉNk�_hKNyáTEOôTWVLTÇd�_!Ta_hKNyáTaÓ¼t!X¿McTÇQ�VLX�Q¼TEt�TaMPKNÉNKnVLTWVZOôVZO
KNQu_hOgi¿^&Ta^¼O�_h^�TÇQ�\Ut!X¿^!pwTa^¼KNQSt�XR^!p�TÇ`cbWXZâ

Ð OZ\U_hOeMcXRQS_hORÃ²_oXeO¿pöêjk�OÑT�KNQut�X¿^!pwTa`cbWXÑTW\]\Uk�pÔOèkLp d'TÇd�ORÉzMPORQS_h^&TaÉNÓ�Xèd'Ta^&TWVZKUi¿p�T;VZOed�k�ã
fgÉNKNMcTa`cbWX>O;\Uk�fÏ\UMP^!KN`cbWXµVZO�KNQut�XR^�pwTa`cbWX;IhVLX�KNQ�i¿ÉNÌZ\ ò Ö »&·¸¨½ª���¯c¾jº�ª Ö »!ª&×Ù­o¨¸»�¬ Y¿ßu�aÓ�|¢à¿_hO¿p MP^!KUTWVLX>k�p
KNQu_hO¿^{OZ\Ç\nOµMP^{OZ\UMPORQS_hOµORp yÎKN^!_hk'VgOÑVLTW\üd'XZ\Ç\nKNfgKNÉNKUVLTWVZOZ\�êjk�OeKNQS_h^PXZVZk�ß©Q�XµMcTÇpÔd'XÑVÏTËMcXRp�d�k�_!Taã
`cbWXðVZKU\n_h^�KÄfÎk�ÀnVLTWâ8È�XÚMcXRQS_h^&va^!KUXðVLT
McX¿p�k�QSKNMcTÇ`²bjXÚd'XRQS_!XRã�Taãhd'XRQS_!XSáhÓ¼XRQ¼VgO©M²TjVLTèd�^PXRMPOZ\Ç\ÇXðVLX
d'Ta^èMcX¿p�k�QSKNMcTÇQS_hO5_hORp XRfg^�KniÎTa_!XR^!KUTap�O¿Qu_hO�VZOéMcX¿QuÒSORMPOR^ÑTÚKUVZORQS_hKUVLTWVZO$XRk�TÚÉUXRMcTaÉNKNßÎTa`cbWX�VLX
\UORkwKNQu_hOR^�ÉnX¿MPk�_!XR^ýÓ�X¡d'Ta^&TWVZKUi¿p�T5VZOÑd�k�fgÉNKNMcTa`cbWX¡OÔ\Uk�fÏ\UMP^!KN`cbWXÑd�OR^!pÔKÄ_hOÔêjk�OÔT©McXRpÔk�QuKNMcTa`cbWX
\UOÙå T@^oOZTaÉÄKNßzTWVLT�TWXðpÔOZ\UpwXð_hORpÔd'XðORQS_h^{OlVLXRKU\EX¿k#p�TaKU\�d�^PXRMPOg\]\ÇXZ\@VZOðt�XR^!p�T�VZKU\U_h^!KNfgk�ÀnVLT¡O
TaQ¼÷¿QuKNp�Tjâ¿Á£\U_!TW\ud�^PX¿d�^�KÄOgVLTWVZOZ\¼VgORyÎO¿p�ã�\UO;TWX�t�TÇMP_!X©VZO�Q¼bWX�O¿ÃcKU\U_hKN^{ORpïêjk£TÇKU\Çêjk�OR^ÏÉNKUigTa`càROg\uORÃ²ã
d�ÉNÀÄMPKN_!TW\zORQS_h^{O>McXRpÔd'XRQSORQu_hOg\üVLXµ\UKU\n_hO¿pwTaÓZVZOZ\nM²XRQuÒSORMPO¿Q¼VLX>McTWVLT�k�pwT�VZOZ\U_!TW\üT�ORÃ²KU\n_hÌRQSMPKUTËVÏTj\
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^{OZ\U_!TaQu_hOg\]â8Ê©XRQ¼\UOZêjk�O¿Qu_hORpÔORQS_hOÚMcTafgO�þèKÄQSt3^&Taã3OZ\n_h^!k�_hk�^&T@êjk�OÚ^{OZTaÉNKNßzT
OZ\U_hO©d'Ta^&TWVZKUi¿p�T@VZOÚMcXRã
pÔk�QuKNMcTa`cbWXRÓ�\UOR^!yzKN^
VZOeKNQS_hOR^!pÔOZVZKUva^!KUTËQ¼TË_h^PX¿McT©VZOeKNQSt�XR^!p�TÇ`cbWXµORQS_h^{OÑXZ\�VZKNyzOR^&\ÇXZ\üKNQu_hO¿^!ÉUXRMPk�ã
_!XR^{Og\]âjÈ�\Ç\nKNpÔÓjQSOZ\n_hO�d'Ta^&TWVZKUi¿p�TÇÓzT£KÄQSt�XR^!p�Ta`cbjX�McXRQ�\U_hKÄ_hk�KLT�7�QuKNMcT£KNQu_hO¿^!t�TÇM�OÚVZO�ÉÄKUiÎTa`cbjX�ORQS_h^{O
TW\¼p`7�ÉN_hKÄd�ÉUTW\¼McXRpÔd'XRQSORQu_hOg\ËVZk�p \UKU\n_hO¿pwTEVZKU\n_h^!KNfgkLÀnVLXZâLÈ�\ËTad�ÉNKNMcTa`càROZ\¼d'TW\Ç\]Tap T�McXRQ�\nk�pÔKN^
KNQut�XR^�pwTa`cbWXÑVZOÑTaMcXR^�VLXeMcXRpëXZ\üKÄQS_hOR^{Og\]\UOZ\üpwTaQSKNthOg\n_!TWVLXZ\üd�OR^&TaQS_hOÑXÑ\UKU\n_hO¿pwTaÓ�VgOZ\nM²XRQuÒSORMPO¿Quã
VLXEêjk�ORp/T�d�^PXgVZk�ßzâ

Á£\n_hOÑ_h^&TafÏTaÉNÒ¼XÑd�^PXRd'àROÑk�p�T;Q�XRyüT5TWVLTad�_!Ta`cbWXÔVLXÑd'TÇ^�TjVZKUijpwT�VZOÑd�k�fÎÉÄKNMcTa`cbWXÑOÔ\nk�fÏ\UMP^!KNã
`cbWX@VZO
KNQSt�XR^!p�TÇ`cbWXZâAÁ£\U_oT>p�XZVZKNû�McTa`cbWX
ç
QSORMPOZ\Ç\Çva^!KUTeVgO
t�XR^!p�TeT>_!XR^�Q¼Ta^�ORÃ²OZêjk�ÀNyÎORÉÏT>MP^!KUTa`cbWX
VZOèkLpÿ\UOR^!yzKN`cX¡VZOed�k�fgÉNKNMcTÇ`²bjXeO¡\Uk�fÏ\UMP^!KN`cbWXèQ�T Û!¾Î®C¬�­!¾¿¬&® ÓSþ;\UORpÔORÉNÒ¼TaQS`cT;VLT�OZ\nM²TÇÉUT;VZOÑXRk�_h^PXZ\
\UOR^!yzKN`cXZ\�_!TaKn\�McX¿pwXlT�ì ´²­o·½º ì ¨½ºW¬ ì ¬&» X¿k X-, ÞË¯c¨¸· âðÊ©X¿Q¼\UOZêjk�ORQS_hORpÔORQu_hO¿Ó�d�ORQ¼\ÇTapwXg\Eêjk�O
T
^{OgTÇÉNKNßzTa`cbWX�VZOÚk�p \UOR^�yÎKN`cXðVZOZ\U_!T@VZKNpÔORQ¼\ÇbWXÚ^{ORMcXR^�^{ORQ�VLX�þW\8_hç¿MPQuKNMcTW\�TaMP_hk'TaÉNp�O¿Qu_hOÚk'\ÇTjVÏTj\
ßu�aÓ��ÇÓ��aÓ¿�¢àzQ¼bWXÚç©yÎKUvayzORÉNÓÎd'XRKU\�T
t!X¿^{`cT
d�^!KNQuMPKNd'TaÉ8VZOZ\U_hO©d'TÇ^�TjVgKnijpwTaÓüT
d�^PX¿d�^!KNOZVLTWVZO�VLXðTÇQ�XRã
QSKÄp�Ta_!X@VLT>t!X¿Qu_hO@VgO
KNQut�XR^!p�Ta`cbWXRÓc^{OZVZk�ßµfÏTW\U_!TaQu_hO@T>McTad'TÇM�KnVLTWVZO@VZOèOZ\UMcTÇÉUTµVZO
k�p�T>d8Xg\]\UÀÄyzORÉ
ORÃ²ORMPk�`cbWX£Q¼T Û�¾Î®°¬&­!¾¿¬&® Ó&O'KNpÔd8Xg\]\UKNfgKNÉNKN_oT>TáyzOR^!KNûLMcTÇ`²bjXèVLTáKNQu_hOZij^!KUVLTWVZO
VLTát�XRQS_hO
VgO'KNQut�XR^�pwTa`cbWXRÓ
_!bWX�KNp�d'XR^�_!TÇQS_hOEêjk'TaQ¼VÏXE\nO
d�^PX¿MPk�^&T�ORÃ²d�ÉUX¿^&Ta^Ë\nO¿^!yÎKN`cXg\'TafgOR^�_!XZ\'þ�OZ\UMcTaÉUT£d�^{OR_hO¿Q¼VZKUVLTWâ

Ê;X¿pwXl_!TÇÉNÓ
d�^PX¿d'XRpwXg\EORp d�^!KNpÔORKN^PXôÉNk'iÎTa^$T�VZORû�QSKN`cbWXùVZO ºW´cÞ©ñ¸¾Î¨½´Pªéºj¬éò Ö »�·¸¨¸×s¯c±3³�´ Q¼T
Û�¾g®C¬&­o¾j¬�® ÓWfÏTW\nOgTjVLXg\�ORpäQ�XRp�Og\ § î Ø ß
�a}WÓ¢�-��àSI §Ë´cÞË¯c¨¸¾ î ¯cÞË¬�Ø/.jª&®C¬�Þ Y²OEijOR^!KUVLXZ\Ld'XR^¼k�p�TèTak�ã
_!XR^!KUVLTWVZO
VZO'd�k�fgÉNKNMcTa`cbWX8Q�X
VLXRpÔÀÄQSKUXZâ�óAOZijk�KUVLTap�ORQS_hO'ç'KNQu_h^PXgVZk�ßWKnVÏX�X'McX¿QuMPO¿KÄ_!X
VZO ª Ö »�ª�×Ù­!¨¸±3³�´PÜ
´c­!¨½¬�¾Î®C¯PºW¯ TWXÑVÏXRp�ÀNQuKUXZâSÈ�MP^�KUTÇ`cbWXéVZOéVLXRp�ÀNQuKUXZ\ËVZOed�k�fgÉNKNMcTa`cbWXÑTaÉNKUTjVÏT©TËOZ\U_hOµQ¼XRyüXµMcXRQSMPORKN_!X
VZO;d�k�fgÉNKNMcTa`cbjX;O5\Uk�fÏ\UMP^!KN`cbWXRÓgd�O¿^!pÔKÄ_hO5TaÉNMcTaQu`cTa^�QSÀÄyÎO¿Kn\�VZO;OZ\UMcTaÉnTE\nkLd�O¿^!KUXR^{OZ\�O5VZOZ\UORQuyüXRÉNyzOR^
pÔORMcTaQuKU\UpwXg\�ORû�MPKNORQS_hOZ\�VZO©McXRQS_h^PXRÉUX5VZO�TaMPOZ\Ç\]X�þ�KNQut�X¿^!pwTa`cbWX©ORp McTWVLTEVLXRpÔÀÄQuKUXZâ4�ð\�\nk�fá\nã
MP^!KN_!XR^{Og\8McXRQu_hKNQSk'TapõT@VZOg\nMcX¿QuÒSORMPOR^;T
KUVZORQS_hKnVÏTjVZOðVLXZ\8d�^PXZVZk�_!XR^oOZ\�VZO©KNQSt!X¿^!pwTa`cbWXRÓzpwTW\8Q�X
TaMP_!XéVZOé\Uk�fÏ\nM�^!KN`cbWXed'TW\Ç\]TapëT�^{ORt3OR^�KÄ^èXµQ�XRpÔOéVLXéVLXRpÔÀÄQSKnXéVZOµd�k�fgÉNKNMcTa`cbWXµt�XRQu_hOgâSÊ©XRQS_hk'VLXRÓ
d�ORQ�\]Tap�XZ\'êjk�O�OZ\U_!T£d'Ta^{MPKUTaÉ,d�OR^PVLTèVZOETaQ¼X¿QuKNp�TÇ_!XEVLT�t!X¿Qu_hOEVZO�KNQut�XR^!p�Ta`cbWX�Q�bWX�^oOZVZk�ß¡X�d'XRã
_hORQSMPKUTÇÉáVZOg\n_!T�Q�XRyüTµ\ÇXRÉNk�`cbWXZâ10wXèMPk'\U_!X¡êjk�Oè_hO¿pwXZ\>VZOÑTj\Ç\Uk�p�KN^8O¿p yzKN^!_hk'VZO¡VLXÑTÇkLp�ORQS_!X¡VLT
McTad'TÇM�KnVLTWVZOEVZO
OZ\UMcTÇÉUT�OEVLT�d'XZ\]\UKNfgKNÉNKUVLTjVZO@VZOETÇkL_hORQu_hKNMcTa`cbWXEVLT�t!X¿Qu_hOEVgO�KNQut�XR^!p�Ta`cbWXZâ



�
Á£\n_hOg\>M²XRQuMPO¿KN_oXg\�OZ\U_!bjXéQ¼T©fáTj\UOÔVÏXÔVZOZ\UORQSyáX¿ÉÄyzKNp�O¿Qu_!X$VZOÑk�p�T©Q¼X¿yáT�Ta^Pêjk�KN_hORMP_hk�^�T;d'Ta^&T

\UKn\U_hORp�TW\ÏVZO'd�k�fgÉNKNMcTÇ`²bjX£O
\Uk�fÏ\nM�^!KN`cbjXèVZO'KNQSt!X¿^!pwTa`cbWXRÓAêjk�O
Tad�^{OZ\UORQu_!Tap�XZ\Çâ�Á£\U_!T>Ta^Pêjk�KN_hORMP_hk�^&T
ç�t�XR^�pwTWVLTÑd'XR^©k�p�TÑ_!XRd'XRÉUXZijKnTÑORp ^{OZVgO�VZO�Q�÷Z\¡VZKU\n_h^�KÄfÎk�KnVÏXR^{OZ\¡VZO�ORyzORQS_!XZ\UÓ'O�^{ORMcX¿^!^{O�þ
VZKNt3k'\]bWX>ÉUX¿McTÇÉcORpïij^ok�d'XZ\ Û Õ5ø
Ö ·¸¨¸×s¯Pª&® ßu�a|¢àCÓ�d'Ta^&T�VZKU\n_h^�KNfgk�KN`cbjX�ORû�MPKNORQS_hOµVLT�KNQut�XR^�pwTa`cbWX>d�ORÉUXZ\
\Uk�fÏ\UMP^!KN_!XR^{OZ\ÇâRÈ5\Ç\UKNp�Ó�Q�T�\UOZijk�Q¼VÏTÏpÔOR_!TWVZO
VZOZ\U_!T�VZKU\Ç\nO¿^!_!Ta`cbWXRÓ²Tad�^�XRt3k�Q¼VLTap�XZ\ZkLpäTaÉniÎXR^!KN_hp�X
VZO¡O¿p�d'Ta^{ORÉNÒ¼TapÔORQS_!X�VZO�\Uk�fÏ\UMP^!KN`càROg\�O¿p ij^ok�d'XZ\µVZO�VZKNt3k'\ÇbWXRÓ�OÔTÇd�^{OZ\UORQS_!TapwXZ\>^{Og\nk�ÉN_!TWVLXZ\
VZk�p�Tè\UKNp�kLÉnTa`cbWXEVLX�pÔOZ\UpwXgâ

Æ ORQ�\]Tap�XZ\Ñêjk�O�TW\è_hçRMPQSKNMcTW\èd�^PXRd'XZ\U_!TW\ed�O¿^!p�KN_hORp TéMP^!KUTa`cbjXwVZO�k�p \UKU\n_hO¿pwTépwTaKU\eORû�ã
MPKNORQS_hORÓz\UOZijk�^PX
O�McTad'TaßÑVZO�Og\nMcTaÉUTa^oâcÁ£\n_hO
_h^&TafÏTaÉNÒ¼X
d�^{OR_hORQ�VZOETW\Ç\nKNpäMcX¿Qu_h^!KNfgk�KN^�d'TÇ^�TeXEVZOg\nO¿Quã
yüXRÉNyÎKNpÔORQu_!XÚVZOÚ\nO¿^!yÎKN`cXg\8VZO©VZKNt3k'\ÇbjXÚVZO�KNQut�XR^!p�Ta`cbWXËQ�T Û�¾g®C¬&­o¾j¬�® ÓgTW\Ç\UORQu_hOg\�Q¼X�d'Ta^&TWVZKUi¿p�T
VZO
d�k�fgÉNKNMcTa`cbjX�O@\nk�fá\nMP^�KÄ`²bjXEVZO
KÄQSt�XR^!p�Ta`cbjXgâ

�)^{Og\n_!X5VLTÚVgKn\Ç\UOR^!_!Ta`cbWX;OZ\U_!vÚXR^PiÎTaQuKNßzTWVLXéVLTE\UOZi¿k�KNQS_hO;t!X¿^!pwTWâ Ð X;Ê;Tad�ÀÄ_hk�ÉUX5VLXRKU\UÓZKNQS_h^PXRã
VZk�ßWKNpwXg\ËX;d'TÇ^�TjVgKnijpwTEVZO;d�k�fgÉNKNMcTa`cbjX;O5\Uk�fÏ\UMP^!KN`cbWX5VZO;KNQut�XR^!p�Ta`cbWX;O5TÇd�^{OZ\UORQS_!TapwXg\ËTaÉUi¿k�ã
p�Tj\Î^{OZTaÉNKNßzTÇ`cà¿OZ\áVLX£pÔOZ\UpwXRÓ�fgORp McXRp�XèTW\g^{Og\nd�ORMP_hKNyüTW\gÉNKNpÔKÄ_!Ta`cà¿OZ\ÎQ¼T�\Uk'T�TÇd�ÉNKNMcTa`cbjXeþüOZ\UMcTÇÉUT
VLT Û�¾g®C¬&­o¾j¬�® â Ð XµÊ©Tad�ÀÄ_hk�ÉUXµ_h^!Ìg\nÓLTad�^{OZ\UORQS_!TÇp�XZ\¼k�pïMcXRQ²åæk�QS_!XéVZOµ_hç¿MPQuKNMcTW\¼d'TÇ^�T©Tak�pÔORQS_!XéVLT
McTad'TÇM�KnVLTWVZOeVZO�Og\nMcTaÉUTüOµVZOe\nOgi¿k�^&TaQS`cT�VZOg\n_hO�_hKNd'XeVZOe\UKU\n_hORp�TW\ÎORp ^{OZVZOZ\üTafgOR^!_!TW\zOeVZOei¿^&TaQ�VZO
VZKNp�O¿Q¼\ÇbWXèIhì ¨«ºj¬ í ­¶¬o¯ î ¬&®!2�´c­43Pª Y3â Ð X�Ê;Tad�ÀÄ_hk�ÉUXeêjk'TÇ_h^�XèTad�^PXRt3k�Q¼VLTap�XZ\Îk�pwT�VZOg\n_!TW\Î_hçRMPQSKNMcTj\UÓ
Q�XRp�OgTjVLTapÔORQS_hO�k�p TaÉUigX¿^!KN_hpwX�d'Ta^&TËTWi¿^okLd8TapÔORQu_!XµVZOe\nkLfÏ\nMP^�KN`càROZ\zORp O¿Q¼VZO¿^{OR`cXZ\üVZOeij^ok�d'X
Û Õ�øúÖ ·¸®3¨¸×3¯�ª�® ÓWO
Q¼X
Ê©TÇd�ÀN_ýkLÉnX
MPKNQuM²X�t�TaßjO¿pwXg\£Te\nk'TµTÇyüTaÉNKnTa`cbWXRÓc^{ORMcXR^!^oORQ¼VLX@Te\UKNp�k�ÉUTa`càROZ\Çâ Æ X¿^
û�pÔÓ²Q�XèÊ©Tad�ÀÄ_hk�ÉUX¡\UORKU\áMcXRQSMPÉNk�ÀÄp�XZ\ÏOg\n_hOe_h^&TafÏTaÉÄÒ�XèOÑTÇfÏX¿^PVLTapwXZ\áyüva^!KUXZ\ád8X¿Qu_!XZ\ád'Ta^&T�t3k�_hk�^PXZ\
VZOZ\UORQSyáX¿ÉÄyzKNp�O¿Qu_!XZ\Çâ

5 í:ä�î�ð!�ïí:ë6�ïðuä87gë�ðuè%éLê9�_ë�è�ò
ëNòþð
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ò
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Ð T�ijORQSOR^&TaÉNKUVLTjVZO©VLXZ\�\UKU\n_hORp�TW\�VZKU\n_h^!KNfgkLÀnVLXZ\UÓZT8t�XR^�pwT�VZOËMcXRpÔk�QuKNMcTa`cbWX;VLX¿p�KNQ�TÇQS_hO;TW\Ç\nO¿Qu_!T
Q�Tµ_h^PX¿McTéVZO�VLTWVLXg\�d'XRQS_!XRã�TÇã3d'XRQS_!X�I3VLX¡KNQ¼ijÉNÌZ\UÓ8Ö ¾Î¨¸×s¯Pª�® Y�ORQS_h^{O�VLXRKU\�d�^PXRM�OZ\]\ÇXZ\Çâ Ð Og\n_hOZ\µ\UKU\nã
_hORp�TW\nÓgTW\8Tad�ÉNKNMcTa`càROg\�\ÇbWX©VZOZ\UORQSÒ¼TWVLTW\SQ�XR^!p�TaÉNp�ORQS_hO©\UOZijk�Q¼VLX©X�pwXgVZORÉUXËd�OZVZKUVLXz×Z^{OZ\Ud8Xg\n_!TaÓ
p�TÇKU\'McXRQSÒSORMPKUVLXÚd'XR^ËMPÉNKNORQS_hOz×�\UOR^!yzKUVLXR^!â'Ê©X¿Qu_hk'VLXEOðTad�OZ\ÇTa^;VLXg\
\nORk£\'p�çR^�KÄ_!Xg\nÓuk�p \UKU\n_hO¿pwT
d�k�^&Tap�O¿Qu_hO
MPÉNKNORQu_hO¿×�\UOR^!yzKUVLXR^ËVZO¿pwX¿Q¼\U_h^&T�d'XRk�McT¡ÛLORÃ²KNfgKNÉNKnVLTWVZO
O�^{OgVZk�ßjKUVLT�McTad'TaMPKUVLTWVZO�ORyüXRã
ÉNk�_hKNyáTaÓjMcX¿Q¼VZk�ßWKNQ�VLXÚT�MPk'\U_oXg\'TaMP^{OZ\UMPKUVLXZ\'VZO�pwTaQSk�_hORQS`cbWXZâjq�\U_!XÚTaMcXRQS_hORMPO�d'XR^Pêjk�OEXZ\LMPÉÄKNO¿Qu_hOZ\
OZ\U_!bWX�VZORd�ORQ�VZORQu_hOg\©VLTEKnVgORQu_hKUVLTWVZO�VLX�\UOR^!yzKnVÏXR^ÑI°O¿yÎORQS_hk'TaÉNp�ORQS_hORÓü_!Tap�fgç¿p VLTð\Uk'TEÉUXRMcTaÉÄKNã
ßzTa`cbjXgYhâðÁLp X¿k�_h^&TW\ETÇd�ÉNKNMcTa`càROZ\UÓ¼çðpwTaKU\ÚTWVZOZêjk'TWVLXðt!TaßWOR^µM²XRp êjk�OðMcTWVLTEM�ÉÄKNORQS_hOôVZO¿d�O¿Q¼VLT
\ÇXRp�O¿Qu_hOEVÏT£KNQSt!X¿^!pwTa`cbWX�d�^{OR_hO¿Q¼VZKUVLTaÓWKÄQ�VZORd�ORQ�VZORQS_hORpÔORQu_hO@VZOEêjk�ORp/T£d�^PXZVgk�ßÎâ

Ê�ÉUTa^!KNû'êjk�O¿pwXg\áOZ\n_!TËKUVZORKUT�McXRp k�p ORÃ²ORp�d�ÉUXÑ\UKÄpÔd�ÉNOZ\ÇâgÊ©XRQ�\UKUVZOR^{ORã�\UOèkLpö\nKU\U_hORp�T;VZOeKNQuã
t�XR^!p�Ta`cbjX�VZk�p�T�k�QuKUVLTWVZO�TÇk�_!X¿pwTa_hKNßzTjVLTEVgO;t�Tafg^!KNMcX5VZO�Tak�_!XRp�÷RyÎO¿KU\]â��Úk'TaQ�VLX5VLv�O¿Qu_h^&TWVLT
k�p�T;Q�XRyüT;ORQSMcXRpÔORQ�VLTaÓ£XÔ\UOR^!yzKN`cXÔVZOÑORQSMcXRpÔORQ�VLTj\�d'XZVZOÑORQSyzKnTa^
k�pëd�OgVZKUVLXÔVZOÑpwTa_hOR^�KnTaÉ
d'Ta^&T5XÔ\UKU\n_hO¿pwT�VZO¡KNQSt�XR^!p�Ta`cbjXÔVLXÔTa^!p�Taßjç¿pöOÑ_!Tap�fgç¿pök�p TayÎKU\ÇXÑd'TÇ^�T5XÔ\UORMP_!XR^@VZOÑd�^PXRã
VZk�`cbWXéd8Ta^&T�êjkLOÑd'XZ\Ç\]Tap \UOR^èd�^{ORd'Ta^&TWVLTj\;TW\�p�vWê¿kLKÄQ�TW\�d'TÇ^�T�T©ORÃ²ORMPk�`cbWX$VLT©ORQuM²XRp�O¿Q¼VLTWâ
Ê©XRQ�\nKUVZOR^oORã�\nOE_!TÇpÔfgçRp êjk�OEçðVZOZ\UORQSyáX¿ÉÄyzKUVLXÚd'XZ\U_hOR^!KUX¿^!p�O¿Qu_hOEk�p \nKU\U_hORpwT¡VgOðTaMcXRpÔd8TaQSÒ¼Taã
pÔORQu_!X�VZOEORQSMcXRp�O¿Q¼VLTW\
VZOEMPÉNKNORQu_hOg\nÓuOEçEMP^!KUTWVLXÚk�p Ta^!p�TÇßWçRp VZO�VLTWVLXZ\
I §Ë¯c®C¯ ì ¯c­æ¬��W´ Ö ª!¬ Y
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Q�Xéêjk'TÇÉuçµQuO¿MPOZ\Ç\]va^!KUXµKNQS_hOZi¿^�TÇ^èVLTWVLXZ\ËVLTW\üORQSMcXRpÔORQ�VLTj\Çâ�ó²OéXé\UKU\n_hO¿pwT�fÏTW\nOµ_hKNyzOR^è\nKUVLXµMcX¿Quã
MP^{OR_hKNßzTWVLX@QSk�pwTé÷¿d�_hKNMcTµMPÉNKNORQS_hOz×�\UOR^�yÎKUVLXR^hÓ8X�\UOR^!yzKN`cX�VZO¡ORQuM²XRp�O¿Q¼VLTW\�_hOR^&véVZO�\nOR^ETaÉÄ_hO¿^&TWVLX
d'Ta^&T�d8TW\Ç\ÇTÇ^�T£O¿p�KN_hKN^ËTayÎKU\ÇXZ\Ld'TÇ^�T£M²TjVLT�k�p/VLXZ\LQ¼X¿yáXZ\£\UKU\n_hO¿pwTW\Çâjq�\U_!X�d'XR^Pêjk�ORÓcQuk�p�TèTa^Pêjk�KNã
_hORMP_hk�^�T'MPÉNKÄO¿Qu_hOz×L\UOR^!yzKnVÏXR^áç�QuORM�OZ\]\Çva^!KUX�KnVZO¿Qu_hKNû�M²TÇ^üMcTjVÏT8kLp VLXg\8\nO¿^!yÎKUVLX¿^{OZ\8êjk�OËQSORMPOZ\Ç\UKN_!TÇp
VLT�KNQut�XR^!p�Ta`cbWXZâ

Æ XR^'McXRpÔd'TÇ^�TÇ`²bjX¿ÓAQ¼Xg\>\UKU\n_hORp�TW\>VZOed�k�fgÉNKNMcTa`cbWXèOÑ\Uk�fÏ\UMP^!KN`cbWXÑVZOeKNQut�XR^!p�Ta`cbWXÑXed8Tad�ORÉüVZO
MPÉNKNORQS_hO©çð\nk�fá\n_hKN_hk�ÀnVLXÚd�ORÉUX�VgO ª Ö »!ª&×Ù­o¨¸®C´c­ ÓzMcXRQ¼\Uk�pÔKUVLXR^µVgO©KNQSt!X¿^!pwTa`cbWXRÓzOðX©d'Tad�ORÉ8VZOð\nO¿^!yÎKNã
VLXR^>ç�\nk�fá\n_hKN_hk�ÀnVÏX;d�ORÉUX�VZO ¬oºz¨¸®C´c­ Ógd�^PXZVgk�_!XR^µVZO;KNQSt�XR^!p�TÇ`cbWXZâüÁ£VZKN_!XR^oOZ\�ORQSyÎKUTap KNQut�XR^�pwTa`cbWX
Q�T't�XR^�pwTèVZO�Q�XR_hKNû�McTa`càROg\8VZO�ORyÎO¿Qu_!XZ\�d'Ta^&TèXÚ\UKn\U_hORp�TaÓÎêjk�OÚTèVZKU\n_h^�KÄfÎk�KAd'XR^Ëêjk�ORp Tè\Uk�fÏ\UMP^{ORã
yzOZâ¿Í©p ¬ Ù ¬&¾g®C´ _h^&TWVZk�ß�k�p�T�pÔk'VLTaQu`²T�VZO�OZ\U_!TWVLX;VLX;\nKU\U_hORpwTaÓRO¿Q¼êjk'TaQS_!X;êjk�O�k�pwT ¾¿´c®3¨ f�×s¯c±s³P´
ç>k�p�T¼pÔORQ�\]TWi¿O¿p ^{ORd'XR^�_!TÇQ�VLXµT�XRMcXR^!^�ÌRQuM�KnT�VZO>k�p ORyzORQS_!X á â��©kLORp OZVZKN_!T�KÄQSt�XR^!p�Ta`cbWX>d8XgVZO
TaQuk�QSMPKUTa^�TWXE\UKn\U_hORp�Tèêjk'TaÉ,çEX�_hKNd'XÚVgO�KNQSt!X¿^!p�TÇ`cbWXEêjk�O�d�^PXZVZk�ßWÓjO¿Q¼êjk'TaQS_oXEêjk�OEêjk�ORp/\nk�fá\nã
MP^{ORyzO@d�^oORMPKU\]TÑVgO�TayÎKU\ÇTa^©X�\UKn\U_hORp�TÑTe^{OZ\Ud�ORKN_!X�VLXE_hKNd'X�VZOEKNQSt!X¿^!pwTa`cbWX�êjk�O�VZOg\nO]å Te^{ORMPORfÎOR^oâ
óAORpÔd�^{Oôêjk�O�Og\n_!T@ç�d�k�fÎÉÄKNMcTWVLTaÓËXô\nKU\U_hORp�TEç�^{OZ\Ud'XRQ�\]vayzORÉ�d'X¿^ÑT@ORQS_h^{OZiÎTÇ^éTWXZ\�^{OZ\Ud�O¿MP_hKÄyüXZ\
\Uk�fÏ\UMP^!KN_!XR^{OZ\LQ¼T�t�XR^!p�TeVZO�k�pwT�Q�XR_hKNû�McTa`cbWXZâ

È _oX¿_!TÇÉ�Tak'\UÌRQSMPKnT�VZOÑÉNKUiÎTÇ`²bjXÑO¿Ãcd�ÉNÀÄMPKN_!T©ORQS_h^{OÑOZVZKN_!XR^{Og\>OÔ\Uk�fÏ\UMP^!KN_!XR^{Og\>_!XR^�Q¼T�TaQ¼÷¿QuKNp�T5T
McXRpÔk�QSKÄM²TÇ`cbWX©O¿Qu_h^{OÚOZ\n_hOg\nÓü\UORQ¼VÏX©OZ\U_!T
ORt3ORMP_hk'TWVLT@\]X¿p�O¿Qu_hO©O¿p t3k�QS`cbWX�VLT
KNQut�XR^!p�Ta`cbWX©d�^{ORã
_hORQ�VZKUVLTWâ [ OZ\U_hO�pwXgVLXRÓzigTaQSÒ¼Taã�\nO�KNQ�VZORd�ORQ�VZÌRQSMPKUTèVZO�KUVZORQS_hKUVLTjVgO�ORQu_h^{O�O¿p�KU\Ç\]X¿^{OZ\LOE\nk�fÏ\UMP^!KNã
_!XR^{Og\nÓSKU\n_!XEç¿ÓuMcTWVLTek�p VZORÉNOZ\£Q¼bWXEd�^{ORMPKU\ÇT¡VgOð\ÇTafgOR^©VLTeORÃ²KU\n_hÌRQSMPKUTÑVZOEQuORQSÒSk�p VLXZ\èXRk�_h^PXZ\Çâ
q�\U_!Xðd�OR^!pÔKÄ_hOlêjk�Oðd'XZ\Ç\ÇT@yüTÇ^�KnTa^5XðMcXRQ²åæk�Qu_!XlVZOðOZVZKN_!XR^{Og\�Ol\nkLfÏ\nMP^�KN_oX¿^{OZ\EVZOðMcTWVLT�ÛLk�ÃSXlVZO
KNQut�XR^�pwTa`cbWXRÓz\UORp êjk�O�KU\Ç\ÇXETathO¿MP_hOEX�t3k�QSMPKnX¿Q¼TapÔORQu_!X@VLXE\nKU\U_hORp�TWâ

È�\]\UKNp�ÓSX
d'Ta^&TWVZKnijp�TeVZOèd�k�fgÉNKÄM²TÇ`cbWX
O¡\nkLfÏ\nMP^�KN`cbjX¡VZO
KNQut�XR^�pwTa`cbWX
Og\n_!v>d'Ta^&TµT>McXRpÔd8Xg\nKNã
`cbWXèVZO£d�^�XZi¿^�TÇp�TW\ÏI ªo´ Ý ®428¯c­æ¬ YCÓ²TW\Ç\nKNp M²XRpwXèXZ\ÎfÏTa^!^&TapÔORQu_!Xg\gORÉNORMP_h^&÷¿QuKNMcXZ\áI » Ö ª!¬!ª Y&Og\n_!bWX£d'Ta^&T>T
McXRpÔd'XZ\UKÄ`²bjXÑVZOèOZêjk�KNd'Tap�O¿Qu_!X¡I �W¯c­hºK28¯c­æ¬ Y°ÓA_!XR^!Q�TaQ¼VLXèd'Xg\]\UÀÄyzORÉáTWVZKNMPKUXRQ¼Ta^8OÑ\nk�fÏ\U_hKN_hk�KN^8_h^&TaQ¼\Uã
âhgGî-ë�è�ä�ð��-ä\è%æ-äM�i�ïè%òj�;�>kÔéLê�ýI��ë!è%òþëK�_ê]ó�æ-í:ë6��òþê�ê]èªòþë�ðuí:ê]èl@Lë�7Jë���ò
ê?@\ëX@C��ê�òj�;m-ó�äCk�é�êG@Iè�é�ê�î�ê�ð/7Jë�nLë�èªæ-òo�ïç;�;nLäC�_ê�èë!íËè��ïò
æ-ä�k�p�ë�è4è%ë!í:ë�ç;��ä���òþë�èq��T6ê�ë���ò
ä���òþê]ý-är�;��ò
ë!ð
î-ðºë�òþä�kÔéLê�ó�ê]ð
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d'Ta^{ORQu_hO¿p�ORQS_hOèMcXRp�d'XRQSORQS_hOZ\�VZO
Mc÷gVZKUigX@VZkLp/\UKU\n_hORp�TµVZKU\n_h^�KNfgk�ÀnVLXRÓu\UORpÿêjk�O
KU\Ç\ÇX
KNp�d�ÉNKUêjk�O
XRfg^�KniÎTa_!XR^!KUTap�O¿Qu_hOðT¡\Uk'T
d'Ta^&TWi¿O¿p pÔOZ\UpwXðêjkLOÚ_hORp�d'X¿^&va^!KUTÇÓud'XZ\Ç\nKNfgKNÉNKN_!TaQ¼VLXðXðVZOg\nO¿QuyüXRÉNyÎKNã
pÔORQu_!X�VZO�\nKU\U_hORp�TW\]~ Õ · Ö �K�Ä¾1� Õ ·«¯�. ~Pâ$È p�TÇQSk�_hORQS`cbWX�VLXZ\¡\UKn\U_hORp�TW\
_!XR^�Q¼Taã�\nO�VZOZ\U_hO�pwXgVLX
p�TÇKU\�t�vaMPKNÉNÓjOETW\'Tad�ÉNKNMcTa`càROg\�d'XZVZORp \UOR^¼pÔKnij^&TWVLTW\'XRkð^{ORd�ÉNKNMcTjVÏTj\UÓjpÔOZ\Up�X�Og\n_!TaQ¼VÏXÚXE\UKU\n_hO¿pwT
ORpïORÃ²d�ÉUXR^�TÇ`²bjXgâSÅ'OR_!X¿pwTaQ�VLXéXµORÃ²ORpÔd�ÉUXµKNQS_h^PXZVZk�_!÷R^�KUXéVLTËt�vafg^!KNMcTÚVZOéTÇkL_!XRpw÷¿yÎORKU\¼OéVLXé\UORk
\UKn\U_hORp�TèVZO�ORQSMcXRp�O¿Q¼VLTW\UÓÎ\UOÚTèTa^Pêjk�KN_hORMP_hkL^&T£k�_hKNÉÄKNßzTWVLT£t�XZ\Ç\nOEVZO�d�k�fÎÉÄKNMcTa`cbWX�OE\Uk�fÏ\UMP^!KN`cbWX�ORp
yzORß�VLXðp�XZVZO¿ÉnX�MPÉÄKNO¿Qu_hOz×L\nO¿^!yÎKUVLX¿^ýÓ�Q�bWXl\nO¿^!KUT@QSORMPOZ\Ç\Çva^!KUXlTÇÉN_hOR^�TÇ^5X�\nOR^�yÎKN`cXlVZOðORQS_h^&TWVLT�VZO
ORQSMcXRpÔORQ�VLTj\8\UORpÔd�^{O©êjk�OÚ\Uk�^Pi¿KU\Ç\nO�k�p Q¼X¿yáXÚ\nKU\U_hORp�T'KNQu_hOR^{Og\]\ÇTWVLXËQSOZ\Ç\nO�ORyzORQS_!XZâ Ð k�pwT
Ta^{ã
êjk�KN_hORMP_hk�^&T@VZO;d�k�fgÉNKNMcTa`cbWX;O�\nkLfÏ\nMP^�KN`cbjX�VZO©KÄQSt�XR^!p�Ta`cbWX;fÏTW\U_!Ta^!KUTEêjk�O5TWêjk'TaQ¼VÏX5VLT�O¿Qu_h^&TWVLT
VZk�p�T�Q�XRyüT�O¿QuMcX¿p�ORQ�VLT8t!Xg\]\UO�O¿p�KN_hKUVLT�k�p�T8Q¼X¿_hKÄûLMcTa`cbjXËd8Ta^&T�X;\UKU\n_hO¿pwTaÓZêjk�O©T�ORQSMcTap�KNQSÒ¼Taã
^!KUT�d8Ta^&TeXZ\£\Uk�fÏ\UMP^!KN_!XR^{OZ\LKNQu_hOR^oOZ\]\ÇTWVLXZ\Çâ

óAORQ�VLXÔT©KNQSt!X¿^!pwTa`cbWX$T�7�QuKNMcT©d'XRQS_hO$VZOÑÉNKUigTa`cbWXÑO¿Qu_h^{Oéd�^PXZVZk�_!XR^oOZ\�OÑMcX¿Q¼\Uk�pÔKnVÏXR^{OZ\UÓÏçÑQSORã
MPOZ\Ç\ÇvÇ^�KUX5TaÉUijk�p p�O¿McTaQuKU\UpwX©d'Ta^&TET
^{ORt3OR^{O¿QuMPKUTa^ýÓÎ_!TaQS_!X©Q¼X�TaMP_!X�VZO©d�k�fgÉNKNMcTÇ`²bjX©McX¿pwX©Q�X�VZO
\Uk�fÏ\UMP^!KN`cbWXZâ

È©MP_hk'TÇÉNpÔORQS_hORÓ²çèd'XZ\Ç\nÀNyÎO¿ÉgKUVZORQS_hKNû�McTa^8_h^!ÌZ\á_ýç¿MPQuKNMcTW\Ïd�^�KÄQSMPKNd'TÇKU\>VZOèORQ¼VZO¿^{OR`cTap�O¿Qu_!X¡VLT�KNQuã
t�XR^!p�Ta`cbjX
ORp/\UKn\U_hORp�TW\£VZO�d�k�fgÉNKNMcTa`cbjX
OE\Uk�fÏ\UMP^!KN`cbWXRÓzTe\ÇTÇfÎOR^ýÓzTW\Lt�XR^!p�TW\£VZO�ORQ�VZOR^{OR`²TÇpÔORQS_!X
òW´c­ýÜ�×s¯c¾¿¯²· I3VLXéKNQ�i¿ÉNÌZ\z� �j¯²¾g¾j¬�·½Ü��Z¯Pª!¬oº YCÓ òW´c­ýÜ3¯Pª!ª Ö ¾g®C´ I3VLX5KÄQ�i¿ÉNÌg\ Ø Ö »!�s¬�×Ù®CÜ��Z¯Pªo¬!º YLO òW´c­ýÜ�×s´c¾g®C¬��¿ºW´
I3VLX�KNQ¼ijÉNÌZ\U� ´c¾Î®C¬�¾Î®°Ü��Z¯Pª!¬oº Y3â
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Æ ORÉUTÔ\nk'TÔ\UKÄpÔd�ÉNKNMPKnVÏTjVZO¿Ó�X�ORQ�VZOR^{O¿`cTÇpÔORQS_!X òj´²­ýÜ�×s¯c¾¿¯c· ç�X�pÔçR_!XZVLX�p�TaKn\èMcXRQSMP^{OR_hKNßzTjVLX¿Ó8OZ\Uã
_!TaQ¼VLX'Q�TÏfáTj\UO
VLXZ\Ï\nKU\U_hORp�Tj\Ïêjk�O'^{OZTaÉNKNßÎTapäTáOZ\Ud�ORMPKNû�McTa`cbWX
VLX
\UOR^!yzKÄ`²X�VgO8O¿yÎO¿Qu_!XZ\ÏVLT|�U��� � íc�
� ´cÞ©ÞË´c¾ � »4�n¬�×Ù® � ¬?� Ö ¬!ª�®^�L­æ´�3P¬&­ í ­ ×5�z¨¸®C¬�×Ù® Ö ­¶¬ ßu���WÓ����¢àhâ�ÁÏp TÇ^PêjkLKÄ_hO¿MP_hk�^&TW\ òW´c­ýÜ�×s¯c¾¿¯c· Ó¼XZ\è\nk�fá\nã



� 
V�������������"WX���%��Y��Z��
��+)�*+�"[]\^��YZ\O
�#U��)�*+��&_[]�` ba8�c#Ude�+)�*+�

MP^!KN_!XR^{Og\�ÉÄÌ¿ORp ORyÎO¿Qu_!XZ\8VZO�k�p McTÇQ�TaÉAORQ�VZOR^{OR`cTWVLXÚTÇ_h^�TÇyzçZ\8VLXÚ\nORk�KUVZORQu_hKNûLMcTjVÏXR^áOÚXZ\�OZVZKN_!XR^{OZ\
ORQSyÎKUTap Q�XR_hKNû�McTa`càROg\�d'Ta^&T@X©McTaQ¼TaÉ�k'\]TaQ�VLX�X©p�Og\np�X©KUVZORQS_hKNû�McTWVLXR^!âüÊ©XRQ�\]XgTÇQS_hO�X©Q\7�p�O¿^PX
VZO�McTaQ�TÇKU\Ld�^{OR_hORQ�VZKUVLXZ\UÓÎTW\Ç\nKNpä_!TÇQS_!XZ\Ld�OZVZKUVLXZ\£VZOE\Uk�fÏ\UMP^!KN`cbWX�_hOR^&bWXEVZOE\UOR^¼O¿thO¿MP_hk'TjVÏXZ\]â
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��ORQ�VZOR^{OR`cTapÔORQS_oX òW´c­ýÜ3¯Pª!ª Ö ¾g®C´ ç¡Tµ\UOZijk�Q�VLT>t�XR^�pwT;VZOèORQ�VZOR^{OR`²TÇpÔORQS_!XèpwTaKU\ák�_hKNÉÄKNßzTWVLT>d�ORÉUT
ijORQuO¿^&TaÉÄKUVLTWVZO�VLXZ\
\UKU\n_hO¿pwTW\
VZOEd�k�fgÉNKNMcTÇ`²bjXEO�\nk�fá\nMP^�KÄ`²bjX�VZOEKNQut�XR^!p�Ta`cbWXUßu�aÓ��-�aÓ��-�aÓ��-�-àhâ¡�
ORQ�VZOR^{OR`²TÇpÔORQS_!X òW´c­ýÜ3¯Pª!ª Ö ¾g®C´ ^{ORMcX¿^!^{O©þ'Q¼X¿`cbWX©VZOËOZ\Ud'TÇ`²X©VZOËKNQut�XR^�pwTa`cbWX©ijÉnX¿fÏTaÉ²O�k�QuKUVZKNp�O¿Quã
\UKnX¿Q¼TaÉNÓ�Q�Xeêjk'TaÉzT�McTjVÏT¼Q¼X¿_hKÄûLMcTa`cbjX>OZ\U_!vËTW\Ç\]X¿MPKnTWVLX>k�p 7�QSKNMcXeTa_h^!KNfgk�_!XµVZOZ\UKUi¿Q�TWVLX�d'XR^ ¯Pª!ª Ö ¾¿Ü
®C´ I3VLXµKNQ¼ijÉÄÌg\nÓ ª Ö »!�s¬�×Ù® YCÓ,ORQ¼êjk£TÇQS_!XÑêjkLOÑXµ^{OZ\U_!TÇQS_hOµMcXRQS_hOg7'VLXéVLTËQ¼X¿_ýKNûLMcTa`cbjX¿Ó,OZ\U_h^ok�_hk�^&TWVLXéXRk
Q�bjX¿Ógç5XRM�k�ÉÄ_!TWVLX�TjX�\nKU\U_hORp�Tjâ 8 OR^�TÇÉNpÔORQS_hO5X5TW\Ç\nk�QS_!X;_!X¿pwTET�t�XR^!p�TÚVgO;k�p�T�ÒSKNOR^&Ta^Pêjk�KUTEVZO
Q�XRp�Og\�I �z¨½¬�­h¯c­ ×5�z¨¸×s¯c·Z¾¿¯cÞË¬8ªoòW¯c×s¬ YCÓSêjk�ORÓSTWXèMcX¿Qu_h^&va^!KUX¡VZOèk�p t!X¿^!p�TÇ_!Xèd�ÉUTaQ¼X¡I � ¯c®�¾¿¯²ÞË¬�ªoòW¯c×s¬ YCÓ
d�OR^!pÔKN_hO�MPÉnTW\Ç\UKÄûLMcTa^ÑT@KNQut�XR^�pwTa`cbWXRÓ¼t�TÇM�KÄÉNKN_!TaQ¼VLXôT�\nk'T�\UORÉNORMP`cbWX�d�O¿ÉUXZ\Ú\Uk�fÏ\UMP^!KN_!XR^{Og\�d'XRKU\ÚXZ\
TW\]\Uk�QS_!XZ\Ïd'XZVgORpÿ\UOR^�Tad�^oOZ\nO¿Qu_!TWVLXZ\áQ¼T�t!X¿^!p�TµVZOèk�p�Tµva^!yüXR^{Oèt�TÇM�KÄÉNpÔORQS_hO
d�OZ\Çêjk�KU\ÇvÇyzORÉUâ Æ X¿^
ORÃ²ORpÔd�ÉnX¿Ógk�p�TETad�ÉNKÄM²TÇ`cbWX�VZO©yÎKU\Uk'TÇÉNKNßzTa`cbWX5VLX©OZ\U_!TjVLX�VLXZ\�TÇMP_hKNyüXZ\�û�Q�TaQuMPO¿KÄ^�XZ\�QSk�pwT�fÏX¿ÉU\]T
d'XZVZOR^�v�\Uk�fÏ\UMP^{ORyzOR^áKNQSt!X¿^!pwTa`cbWXË^{ORÉUTa_hKNyáT
TWXËMcXRpÔd8X¿^!_!Tap�O¿Qu_!XËfÏX¿Én\UKU\U_!T�VLTW\�TaMP`cà¿OZ\�VLTU� Æ ÂQ�ÚÓ
fÏTW\U_!TÇQ�VLXèd'Ta^&T�_!TÇÉÎKNQ¼VZKNMcTa^�êjk�Oèd�^{OR_hO¿Q¼VZOè^oORMPORfgO¿^8KÄQSt�XR^!p�Ta`cbjXÑTj\Ç\ÇXRMPKUTWVLTµTWX¡TW\Ç\nk�QS_!X���×,fÏXRÉNã
\ÇT�×LTaMP`càROZ\ ×y� Æ ÂQ���h�!ÓSd'TÇ^�T¡X�êjk'TaÉLORÃcKU\U_hOEk�p�TÑXRk�_h^&TÑTad�ÉNKNMcTÇ`²bjX�Tèd�k�fgÉNKNMcTa^Ëd�OR^�KnXgVZKNMcTÇpÔORQS_hO
Q�XR_hKNû�McTa`càROZ\8VZO©TaÉN_hOR^�TÇ`cbWX©VÏX©\UORk5OZ\U_!TWVLXZâ Ð k�pwT
XRk�_h^�T
\nKN_hk'Ta`cbWXRÓgT
Tad�ÉNKÄMcTa`cbWXËd'XZVZO¿^!KUT
\nk�fá\nã
MP^{ORyzOR^éX�OZ\U_oTWVLXôVZO�_!XZVLTW\ÚTW\ÚTaMP`càROZ\�Og\nd�ORM�KÄûLMcTaQ¼VLXôXôTj\Ç\Uk�Qu_!X�McXRpõM²TÇ^�TÇMP_hO¿^{OZ\ÚVZOô\Uk�fÏ\n_hKNã
_hk�KN`cbWXéI 2�¨¸·«ºÎ×s¯c­hºWª YCÓZKU\U_!XµçRÓgKÄQ�VZKNMcTaQ¼VLX;d'XR^£ORÃ²ORpÔd�ÉUX Ö-×,fáXRÉU\]T-×LTÇMP`cà¿OZ\ ×� �Öjâ�Å'ORÉUTa_hKNyáTapÔORQu_hO5TWX
ORQ�VZOR^{OR`²TÇpÔORQS_!X òj´²­ýÜ�×s¯c¾¿¯c· Ó�TÚd�^�KÄQSMPKNd'TÇÉ�VZKNt3OR^{ORQS`cTÚMcX¿Q¼\UKU\n_hO5Q�TÚd'XZ\Ç\UKÄfÎKÄÉNKUVLTWVZO�VZO5k�pwT¶7�QuKNã
McT5\Uk�fÏ\UMP^!KN`cbWXÑd8XgVZOR^
ORQ�VZOR^{OR`cTa^
k�pöMcXRQ²åæk�QS_!X�TaÉUTa^PigTWVLXÔVZOÔTW\]\Uk�QS_oXg\nÓÏp�OZVZKUTaQS_hO�XÑk'\ÇXÔVZO
_hçRMPQSKNMcTW\'VZO�O¿p�d'Ta^{ORÉNÒ¼TapÔORQS_!XEVZO�ORÃ²d�^{OZ\Ç\]à¿OZ\LMcXRprQ�XRpÔOZ\£VZOETW\]\Uk�QS_!XZâ
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Æ XR^�\Uk'T£yÎORßWÓÎXZ\8\UKU\U_hORpwTW\ òj´c­hÜ�×3´c¾Î®C¬]�jºW´ VZORûLQuO¿p k�p OZ\Ud'Ta`cXÚVZO�KÄQSt�XR^!p�Ta`cbjX ­ ã�VZKNp�O¿Q¼\UKUXRQ�TÇÉNÓ
KNQu_h^PXgVZk�ßWKÄQ�VLXðTèd'XZ\Ç\nKNfgKNÉNKUVLTWVZOðVZOÚû�ÉN_h^&Ta^;TèKÄQSt�XR^!p�Ta`cbjX�VZKNthk�Q�VZKUVLTaÓzQ�Tj\
\Uk'TW\8p`7�ÉN_hKÄd�ÉUTW\�VZKNã
pÔORQ¼\ÇàROg\.ß
�aÓQ�WÓ����WÓ�|W}jÓ�|x�aÓ�|W|¢àhâÚÈ KNQut�XR^!p�Ta`cbWXÑçéMcTÇ^�TÇM�_hOR^!KNßzTjVLT©d'XR^èk�pëMcXRQ²åæk�Qu_!X$VZOÔTa_h^!KNã
fgk�_!XZ\Y®GªoÓ)®l«hÓ�â�â!â3Ó)® §>¬ «ýÓËê¿kLO5d�OR^!pÔKÄ_hO¿p ORQ�VZOR^{O¿`cTÇ^J×�\UORÉNORMPMPKUXRQ�Ta^Ñêjk'TaÉUêjk�OR^Ñ\Uk�fgMcXRQ²åæk�QS_oXôVZO
Q�XR_hKNû�McTa`càROZ\ÚVLX5OZ\Ud'Ta`cX�i¿ÉUX¿fÏTÇÉNÓüORpõt3k�Qu`cbWX�VLTEMcXRpÔfgKNQ�TÇ`cbWX5ÉU÷ZijKNMcTðI!­ O{®8Y>VZO�X¿d�O¿^&Ta`càROZ\
^{ORÉUTaMPKUXRQ�TÇKU\�ORQS_h^{O�McTWVLT£k�p VLXZ\'Ta_h^!KNfgk�_!XZ\�®?ª!Óx®l«hÓÎâ�â!â3Óx® §>¬ «ýÓWO�^{OZ\Ud�ORMP_hKNyüXZ\�yáTaÉUXR^{OZ\'VZO�McXRpÔd8Taã
^&Ta`cbWXZâ 8 O¿^&TaÉÄpÔORQS_hOlXg\@XRd�OR^&TWVLXR^{Og\
Én÷gi¿KNMcXZ\
McX¿Q¼\UKUVZOR^&TWVLXZ\@\ÇbWX°¯ZÓ²±³ Ó�´>Ó�µ>Ó�¶ O°·ËÓ8_!TaQS_!X
d'Ta^&T>yüTaÉUXR^{OZ\áOZ\UMcTaÉnTa^{OZ\áMcXRp�Xèd'Ta^&T�McTjVZO¿KUTj\>VZOèMcTa^&TaMP_hOR^{Og\]âZÈ©ÉUi¿k�p�TW\ÏMcX¿QuMP^{O¿_hKÄßzTa`càROg\�VZOèO¿Quã
VZOR^{O¿`cTap�ORQS_!X òW´c­hÜ!×s´c¾Î®C¬]�jºj´ d8Xg\]\UKNfgKNÉNKÄ_!Tap Xµk'\ÇXéVgOµORÃ²d�^{OZ\Ç\]à¿OZ\¼^{OZijk�ÉUTÇ^{Og\üd'Ta^&T�McX¿p�d'Ta^&Ta`cbWX
VZOEMcTWVZORKUTW\
VgOEMcTa^&TaMP_hOR^{OZ\UÓSORp�fáXR^&TeOZ\Ç\]Tet3k�QuMPKUX¿Q¼TaÉNKUVLTjVZOEd'XZ\Ç\ÇTe^{OZVZk�ßWKN^©XEd'XR_hORQSMPKUTÇÉ£VZOEOZ\Uã
McTaÉUT�VLX;\UKU\U_hORpwTWâ��Úk�_h^�Tj\�\ÇXRÉNk�`cà¿OZ\nÓ¿d�OR^�p�KN_hORp êjk�O©XZ\SOZVZKN_!XR^{Og\Sd8Xg\]\ÇTap OZ\Ud�ORMPKNû�McTa^�XËOZ\Ud'Ta`cX
VZO�KÄQSt�XR^!p�Ta`cbjX�êjk�O�d�^PXZVZk�ßWORp VZORQS_h^PX�VZO�k�p TW\]\Uk�QS_!XRÓ'k'\ÇTaQ¼VÏX�ORQ�VZOR^{O¿`cXZ\ òW´c­ýÜ�×s´c¾g®C¬��¿ºW´
McXRp k�p X¿k pwTaKU\¡TÇ_h^�KÄfÎk�_!XZ\
M²XRQ¼VZKNMPKUXRQ�TWVLXZ\¡T¡M�OR^!_!XZ\èyüTÇÉUXR^{Og\@ICóAq3Á Ð È=ßÞ�¢à3Y3â$Ê©TjVÏT¡Q�XR_hKNû�ã
McTa`cbWX�d'XZVZO¿^&vèTaKNQ¼VLT£M²XRQu_hO¿^�XRkL_h^PXZ\'VLTWVLXZ\�d'Ta^&TèTaÉNçRp VLXZ\'\UORk'\'Ta_h^!KNfgk�_!Xg\nÓjQ�bWXÚTaMPOg\]\UÀÄyzORKU\'TWX
\UKn\U_hORp�T5VZOÑd�k�fgÉNKNMcTa`cbWX¡OÔ\Uk�fÏ\UMP^!KN`cbWXZâµÁ£\Ç\nOZ\;VLTWVLXZ\UÓLORyÎO¿Qu_hk'TaÉNpÔORQu_hOÑOZ\U_h^ok�_hk�^�TjVÏXZ\nÓ�VZKÄßWORp
Tad�ORQ¼TW\è^{OZ\Ud�ORKN_!X�þ�Tad�ÉNKNMcTa`cbjX�êjk�O�t�TaßÔk'\ÇX�VLX�\nKU\U_hORp�TjâÁ´£X¿ÉN_oTaQ�VLX�TWX�ORÃcO¿p�d�ÉUX�VÏT¡fáXRÉU\]TaÓ
k�p�T�Tad�ÉNKÄMcTa`cbWX©VZO©\Uk�d�OR^!yzKU\]bWX©VLXËpÔOR^{McTWVLXËd8XgVZOR^!KUT'OZ\U_!TÇ^>\ÇXRpÔORQS_hOËKÄQS_hOR^{OZ\Ç\ÇTWVLT8ORp ^{ORMPORfÎOR^
X¡OZ\U_!TWVLX�VZk�p�T5TÇMP`cbWX�êjk'TaQ�VLX�X¡yüTaÉnX¿^EVZOZ\U_!Tµt�XZ\Ç\UO¡p�TÇKUXR^@êjk�O¡k�pÿMPO¿^!_!X¡ÉNKNp�KN_hOZâèÁLp òW´c­ýÜ
×s´c¾g®C¬��¿ºW´ KU\U_!X@d'XgVZOR^!KUTé\UOR^�thO¿KN_oX�\Uk�fÏ\UMP^{ORyzORQ�VLXRÓ�d8X¿^�O¿ÃcO¿p�d�ÉUXRÓ'X@O¿Q¼VZO¿^{OR`cX�I°_hÀN_hk�ÉUX�¯¸��×,fÏXRÉNã
\ÇT�×LTaMP`càROZ\ ×� 6�æÓWyüTaÉnX¿^G¹Oº�»½¼/¼>¼/¾>¼/¼jY3â
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m TaKU\�^oORMPORQS_hORp�O¿Qu_hORÓ�XéóAq3Á Ð È ß
�¢àÏKNQu_h^PXgVZk�ß�kLpëQ�XRyüXépÔçR_!XZVLX$VgOZ\nKUijQ¼TWVLXéd'X¿^èORQ�VZOR^{OR`cTaã
pÔORQu_!X òW´c­hÜ3òj¯Pºz­h³P´ I3VLXèKNQ�i¿ÉNÌZ\UÓcÕ ¯c®3®C¬�­!¾¿Ü��Z¯Pª!¬oº Y3â Ð Og\n_hOèpÔçR_!XZVLXèçèd'XZ\Ç\UÀÄyzORÉgKNQ�VZKNMcTa^�TWX¡\UKU\n_hO¿pwT
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XEKÄQS_hOR^{Og\]\UOEd8X¿^�k�p�T¡VZOR_hO¿^!p�KNQ�TWVLT¡\nOgêjk�ÌRQuM�KnTÑVZOÚO¿yÎORQS_!XZ\Çâ£È�\Ç\nKNpÔÓ¼êjk'TaQ¼VÏXðX�\nKU\U_hORp�T¡VZORã
_hORMP_!T;T;\nOgê¿kLÌRQuMPKUT�OZ\Ud�ORMPKNû�McTWVLT�McXRpÔk�QuKNMcT;T;\nk'T;XRMcX¿^!^!ÌRQSMPKUT;TjXg\�\Uk�fÏ\UMP^!KN_!XR^{OZ\áKNQu_hO¿^{OZ\Ç\]TWVLXZ\UÓ
Ta_h^&TayÎçg\'VLTei¿O¿^&Ta`cbjX@VZO�k�pwT�Q�XR_hKNû�McTa`cbWXZâ

�ÅÄZÕ Ø I4Ä .WòW¬oÜ��Z¯Pª!¬oº Õ£Ö »&·¸¨«ª���ÆUØ Ö »�ª�×Ù­o¨Ä»!¬ Y�ßC|��¢à�ç�k�p�TÑyüTa^!KUTÇQS_hO�VZO�d�k�fÎÉÄKNMcTa`cbWX�O�\nk�fÏ\UMP^!KNã
`cbWXÑX¿^!KNORQS_!TjVLT�d'XR^
X¿f¿åæORMP_!XZ\Çâ\�ÇÄZÕ Ø \Uk�d8X¿^!_!T©XZ\¼p�çR_!XgVLXZ\�VZOµORQ�VZOR^{OR`cTapÔORQS_oX òW´c­hÜh¯Pª!ª Ö ¾Î®°´ O
òW´c­ýÜ�×s´c¾g®C¬��¿ºW´ \]X¿fg^{OËOZ\U_h^ok�_hk�^&TW\�VgO;VÏTjVLXg\St�XR^!_hORpÔORQS_hOË_hKNd�KNûLMcTjVÏTj\UÓ¿McXRQ�\U_hKÄ_hk�KNQ�VLXRã�\UO�M²XRpwXËk�p
pÔORMcTaQuKU\UpwXETWX�QSÀÄyzORÉLVLT£ÉNKNQ�i¿k'TWijORp VZO�d�^PXgi¿^&Tap�TÇ`cbWXZâ

Ð OZ\U_hOé_h^&TafÏTaÉÄÒ�XRÓáKN^{ORpwXg\�McXRQ�\UKnVZO¿^&Ta^¡TÇd�ORQ�TW\;\ÇXRÉNk�`càROg\;êjk�O$VLbWXÔ\Uk�d'XR^�_hOÔTWXZ\ËORQ�VZOR^{OR`cTaã
pÔORQu_!Xg\ òW´c­hÜh¯Pª!ª Ö ¾Î®°´ O òW´c­hÜ!×s´c¾Î®C¬]�jºj´ âz� òW´c­ýÜ�×s¯c¾¿¯²· çèk�pwT�t�XR^!p�Tµ\UKNpÔd�ÉNKNû�McTWVLT;VLX òW´c­ýÜ3¯Pª!ª Ö ¾g®C´ Ó
Q�bjX@\nORQ�VLX�d'XR^�_!TÇQS_!X�^{ORÉNORyüTaQu_hO�d'Ta^&T�OZ\U_hO�OZ\U_hk'VLXZâ

ÂSXgVLXZ\©XZ\©\UKU\U_hORpwTW\©VZO5d�k�fgÉNKNMcTa`cbjX5O�\nk�fá\nMP^�KÄ`²bjX�VZO5KÄQSt�XR^!p�Ta`cbjX�VZKU\Ud'XRQuKNfgKNÉNKNßzTÇp k�p McX¿Quã
åæk�QS_!X�VZO¡thk�QS`càROg\eI í òjòz·¸¨Ä×3¯c®3¨½´²¾ Õ ­¶´c�z­ý¯cÞ©Þ©¨¸¾��éÛ�¾g®C¬�­ Ý ¯c×s¬ YCÓ'Tµk�_hKÄÉNKNßzTa^�d�ORÉUX@McX¿Qcåæk�QS_!X�VZO¡OZVZKN_!XRã
^{OZ\£O�\nk�fÏ\UMP^!KN_!X¿^{OZ\'McX¿p�k�QSKNMcTÇQS_hOZ\Çâ�q3Q�VZORd�ORQ�VZORQS_hORpÔORQu_hO�VÏXð\UKU\U_hORpwTaÓS_!XZVLXZ\£ORÃcd'X¿^!_!TÇp/_h^!ÌZ\
t3k�Qu`²àROZ\LOZ\Ç\nORQSMPKUTaKU\nÓ

È ò Ö »&·Ä¨¸×3¯²­�Ü
Ý Ójk�p�T�Q¼XR_hKNûLMcTÇ`²bjX�d'Ta^&TeXE\UKU\n_hO¿pwTEÉ

È ª Ö »!ª&×�­¶¬ Ù ¬�­�Ü
Ý Ó¿k�prMcXRQ²åæk�Qu_!XÚVZO�Q¼XR_hKNû�M²TÇ`cà¿OZ\8êjkLOÚ\]Ta_hKU\nt�Ta`cT£k�pwTèVZOR_hO¿^!p�KNQ�TjVÏT'McXRQ�VZKN`cbWX
VZO�û�ÉN_h^PXZâ Ð X�McTW\ÇX;VLX�ORQ�VZOR^{O¿`cTÇpÔORQS_!X òW´c­ýÜ�×s¯c¾j¯c· X�û�ÉN_h^PX;\UOR^�v�XËKnVgORQu_hKNûLMcTjVLX¿^�VLX�McTaQ�TÇÉNÓ
ORp òW´c­ýÜ3¯Pª!ª Ö ¾g®C´ ^{ORd�^{Og\nO¿Qu_!Tèk�p�TèORÃ²d�^{OZ\Ç\]bWX�VZOÚO¿p�d'Ta^{ORÉNÒ¼TapÔORQS_!XÚMcX¿p Q�XRpÔOZ\
VZO�Tj\Uã
\nk�QS_!XRÓgO;Q�X;McTW\]X�VLX;ORQ¼VZO¿^{OR`cTap�O¿Qu_!X òW´c­hÜ�×3´c¾Î®C¬]�jºj´ k�p�T�McX¿Q¼VZKN`cbWX5\ÇXRfg^{O5Xg\ËTa_h^!KNfgk�_!XZ\
VLXE\UKn\U_hORp�TèVgO�ORyzORQu_!Xg\�É

È ×3¯c¾Î×s¬�·½¯²­�Ü
Ý Ójk�p�Te\nk�fÏ\UMP^!KN`cbWXETaQS_hOR^!KUXR^!pÔORQS_hOE\Uk�fgp�O¿_hKnVÏTqÉ
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Æ Ta^&T�TaÉNçRpäVZOg\n_!TW\gthk�QS`càROg\ZfÏvW\UKÄM²Tj\UÓ�McTWVLT�\UKU\U_hORpwTád'XZVZOR^&v>VZKU\Ud8X¿QuKNfgKNÉNKNßÎTa^St3k�QuMPKUX¿Q¼TaÉNKUVLTjVZOg\

TWVZKNMPKUXRQ¼TaKU\Çâ¼Á�\n_!TW\8d'XZVZOR^&bWXÚOZ\U_oTa^�^{ORÉUTaMPKUXRQ¼TWVLTW\UÓÎd'XR^�ORÃ²ORp�d�ÉUXRÓzMcX¿põêjk'TaÉNKUVLTWVZOZ\�VZO�\UOR^!yzKN`cX
I4Ï ´cØ YüX¿thO¿^{ORMPKUVLTW\�I°ÂÏq!Ð�×ZÅ8O¿Q¼VZORßWyüXRk'\�ßu�-à3Y°ÓzORÃ²_hORQ�\]à¿OZ\�VZO�\Uk�d'XR^�_ýOðþ
pwX¿fgKNÉNKnVLTWVZOðVZO©McXRpÔd'XRã
QSORQu_hOg\'ICóAq3Á Ð È ß
�¢à3YCÓÎX¿kðMcXRprM²TÇ^�TÇMP_hO¿^!Àn\U_hKNMcTj\Ld'Ta^!_hKNMPk�ÉUTÇ^oOZ\'VLX@VZOZ\nO¿QuÒ�XEVLXE\UKU\n_hO¿pwTWâ

È©MP_hk'TaÉNp�O¿Qu_hORÓüTad�OZ\ÇTa^µVLT
pÔk�ÉN_hKNd�ÉÄKNMPKUVLTWVZO�VgO�\ÇXRÉNk�`càROg\8d8Ta^�T@X©d'Ta^&TWVZKUi¿p�T@VZOÚd�k�fgÉNKÄM²TÇ`cbWXÚO
\Uk�fÏ\UMP^!KN`cbWXðVgOEKÄQSt�XR^!p�Ta`cbjX¿ÓuORyzKUVZORQSMPKUTÇpÔã�\nO�VLX¿Kn\£pwXgVZORÉUXZ\
VgOðTa^Pêjk�KN_hORMP_hkL^&Tèt3k�Q�VLTÇpÔORQS_!TaKn\UÓ
Q�XRp�OgTjVLTapÔORQS_hORÓzX�pwXgVZORÉUXEVZO�Q�÷Z\£VZKn\U_h^!KNfgk�KUVLX¿^{OZ\`ÑüOEX�p�XZVZO¿ÉnX@VZOEVZKNthk£\]bWXZâ
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Ð Xµd�^!KNp�ORKN^PXµMcTj\ÇXRÓ,O¿ÃcKU\U_hOek�p�TË^{OZVZOÑVZOµQ¼÷g\>VZKU\U_h^!KNfgk�KUVLXR^oOZ\áÉNKUiÎTjVLXg\áO¿Qu_h^{Oé\nKNÓ�VZOep�XZVLXµÒuKNORã
^&va^Pêjk�KNMcXRÓ�TÇMPÀNMPÉNKNMcXðX¿kôÉNKNyÎ^oORÓuMcXRQ�\ÇXZTaQu_hO�TèMcX¿p�d�ÉNORÃ²KUVLTjVgOÚO�X�VZOZ\UORQSÒ¼X�VLX�\UKU\n_hORp�TWâ�È McTWVLT
k�p VZOZ\U_hOZ\eVZKU\n_h^!KNfgkLKnVLX¿^{OZ\£d'XgVZOR^&bWX@OZ\U_!Ta^�ÉNKUigTWVLXZ\�OZVZKN_!XR^{Og\£O�\nk�fá\nMP^�KÄ_!X¿^{OZ\eVZO@KNQut�XR^�pwTa`cbWXRÓ
êjk�O�ORpäMcXRQ²åæk�QS_oX
McXRp Xg\�d�^!KNpÔORKN^PXZ\LMcXRpÔd�ÉNOR_!Tap/XE\UKn\U_hORp�TèVgO�ORyÎO¿Qu_!Xg\]â

Ê;X¿pwX©\nOËd'XZVZO©XRfÏ\UOR^!yüTÇ^áQ¼T x KUigâÙ|zâ��aÓROgVZKN_!XR^{OZ\SO;\Uk�fÏ\UMP^!KN_!XR^oOZ\SQuk�QSMcT8_h^PXRMcTap Q¼X¿_hKNû�McTa`càROZ\
VZKN^{ORMP_!TapÔORQu_hOgâ$Â�XZVLTW\¡TW\
Q�XR_hKNû�McTa`cà¿OZ\bÛ�kLORp VLXZ\èd�^!KNp�ORKN^PXg\
d'Ta^&TÔXZ\b7�ÉN_hKNp�XZ\¡Ta_ý^�TÇyzçZ\¡VLT
^{OZVZOéVZOÑVgKn\U_h^!KNfgk�KUVLX¿^{OZ\�VZOÑTaMcXR^PVLXµMcXRpëTaÉUi¿k�pëTaÉniÎXR^�KÄ_hp�XÑVZOµORQSMcTap�KNQSÒ¼Tap�O¿Qu_!XRÓLTjVLTad�_!TWVLX
T>McTWVLT>k�pwTµVLTW\Ï_!XRd'XRÉUXZi¿KUTW\Çâ 8 OR^&TaÉNp�ORQS_hORÓuT>KNQSt!X¿^!pwTa`cbWX@VgO
ORQSMcTap�KNQuÒ�Tap�O¿Qu_!X
O¿päM²TjVLT>Q�÷
VZOR^�KÄyüT�VLT©d�^PXRd'TWiÎTÇ`cbWX$VLXZ\�d�OZVZKUVLXg\;VZOÔ\Uk�fÏ\UMP^!KN`cbWXéd�O¿ÉnTÚ^{OZVZORÓ>VZOZ\ÇVZOÔXZ\©\nk�fá\nMP^�KÄ_!X¿^{OZ\;Ta_hç
TWXZ\£VZKU\n_h^!KNfgkLKnVLX¿^{OZ\�ÉNKUiÎTjVLXg\'TWXZ\LOZVZKN_!XR^{OZ\£VLT�KÄQSt�XR^!p�Ta`cbjX
^{OZêjk�OR^�KnVLTWâ

È VZKU\Ç\nO¿p�KNQ�TÇ`cbWXè_!XR_!TaÉÏVZO¡\Uk�fÏ\UMP^!KN`càROZ\áç
QSORMPOg\]\Çva^!KUTµ\UOèO@\Ç÷¡\UO@T�KÄQSt�XR^!p�Ta`cbjX¡VZOèORQSMcTap�KNã
QSÒ¼Tap�O¿Qu_!XÑO¿pöMcTWVLT;Q�÷Ñ^{OZ\Uk�ÉÄ_!Ta^@Tad�ORQ�Tj\;VLTW\µ\nkLfÏ\nMP^�KN`càROZ\>OÑQ�TWVLT;p�TaKn\ÇâµÈ©ÉUijk�Q¼\;\nKU\U_hORpwTW\
Õ¢@�TrÖ]èK�i�ïè%òþð4�;:�æ��;�_ê�ðñë!è�@Lý�@��>Ö]èxè�ë�ð!7��;�_ê]ðºë�è�@Lý�@��i�ïè%òþð4�;:�æ��;�_ê]ðºë�è¢@�ýq@�è�ë�ð!7��;�_ê]ðºë�è¢@�ýLê�æÿè��ïí:î-çïë�è�í:ë6��òþë�@C�>Ö�è�@>�
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(a) hierárquico

(b) acíclico (c) livre

x KUi¿k�^�T£|zâ���×jÂSXRd'XRÉUXZijKUTj\£VZOE\UKU\n_hO¿pwTeVZO�ORyzORQS_!XZ\LMcXRprQ�÷Z\£VZKU\n_h^�KÄfÎk�KnVÏXR^{OZ\Çâ

k�_hKNÉNKNßÎTap _!Tap�fgç¿p pÔORQ�\]TWijORQ�\
VZOðTaQ\7�QuMPKUX�VZOÚd�k�fgÉNKNMcTa`cbWXRÓuORpÔKN_hKnVÏTj\'d�ORÉUXZ\£OZVZKN_!XR^{OZ\
VZOEKNQuã
t�XR^!p�Ta`cbjX¿Ó£VZOÑpwTaQSORKN^&T5T�XRd�_hKNp�KNßzTa^ET©d�^PXRd'TWigTa`cbWXÔVLXZ\>d�OZVZKUVLXZ\;VZOÔ\nk�fá\nMP^�KÄ`cbWXÑd�ORÉUT;^{OgVZO
ICóAq3Á Ð ÈfßÞ�¢à3Y3â�Á£\U_!TW\nÓÏ\UORQ¼VLX5VZKNt3k�Q¼VZKUVLTW\¼ORpï_!XgVLTÚT�^{OZVZO;d�OR^!pÔKN_hORp êjk�O;pwTaKU\¼_!TÇ^�VZOµQ�bWXé\UORã
å TEQSORMPOZ\Ç\Çva^!KUXôVZKn\Ud�OR^&\ÇTa^µ_!XR_!TaÉÄpÔORQS_hOôXZ\�d�OZVZKUVLXZ\EVZOô\nk�fá\nMP^�KÄ`²bjX¿ÓüfÏTW\U_!TaQ¼VLXôVZKN^!KUijKÄã3ÉUXZ\�d'Ta^&T
XZ\�VZKU\U_h^!KNfgk�KUVLXR^{Og\�d�^�÷RÃ²KÄp�XZ\�VLTW\�t�XRQS_hOZ\�VZO©KNQut�XR^�pwTa`cbWX�ê¿kLO;ûLßjO¿^&TapõTÇQ\7�QSMPKUXZ\�McXR^!^oOZ\nd'X¿Quã
VZORQS_hOZ\ÇâjÁ£\n_hO
p�ORMcTaQSKU\np�X�k'\ÇTèTW\Lp�O¿Q¼\ÇTWi¿ORQ�\'VZO@TÇQ\7�QSMPKUX�d8Ta^&T�OZ\U_!TafgORÉNORMPOR^�X�McTap�KNQSÒ¼X�p�TÇKU\
MPk�^!_!XÚVLTW\8\nk�fá\nMP^�KÄ`²àROZ\8Ta_hç©TWXZ\�OZVZKN_!X¿^{OZ\�ORp McTak'\]TaÓjOËOZ\U_!TW\�d'XR^�\nk'T'yzORß
OZ\U_!TafgORÉNORMPO¿p X�McTap�KNã
QSÒ¼X�KNQSyÎO¿^&\ÇX�d8Ta^&TeTW\�Q�XR_hKNû�McTa`cà¿OZ\Çâ

ÈrMcTad'TaMPKUVLTWVZO�VZO5^{OR_hORQS`cbWX�VZO5McXRQSÒuO¿MPKÄpÔORQS_!X�VLTW\©\Uk�fÏ\UMP^!KN`càROZ\�ORp M²TjVLT�VZKU\U_ý^�KNfgk�KUVLXR^ýÓ
d�OR^!pÔKN_hOEpwTaKU\'t�TaMPKNÉÄpÔORQS_hO�TèOZ\U_hOZ\è\nKU\U_hORp�Tj\£^{OZTaÉNKNßÎTa^©XEORQ�VZOR^{OR`cTapÔORQS_!X òj´²­ýÜ�×s´c¾g®C¬]�jºW´ â Ð k�p
\UKn\U_hORp�T
êjk�OÚVZÌ©\Uk�d'XR^!_hOÚT'OZ\U_!T't�XR^!p�T
VZO�ORQ�VZOR^{OR`cTapÔORQu_!X¿Ó¿McTWVLT
VZKU\U_h^!KNfgk�KUVLXR^üKÄQ�\Ud�ORMPMPKUXRQ�T
X
McXRQS_hOg7'VLXEVZO�McTWVLT£Q¼X¿_ýKNûLMcTa`cbjX�^{ORMPORfÎKnVLT£O�O¿Qu_h^{OgigTaã�T
VgOÚTaMcXR^PVLX�McX¿p Xg\�KNQS_hOR^{OZ\Ç\UOZ\�pwTaQSKÄt3OZ\Uã
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_!TWVLXZ\�d�ORÉUXZ\8\UORk'\�yÎKNßWKNQuÒ�XZ\UÓg\UOÙå Tap OZ\U_hOZ\8XRk�_h^PXZ\8VZKU\U_h^!KNfgk�KUVLXR^{Og\�X¿k�\UKÄpÔd�ÉNOZ\npÔORQS_hO©\Uk�fÏ\UMP^!KN_!XRã
^{OZ\Çâ

ÁLQu_h^{O¡XZ\Ïyáva^!KUXg\£\UKU\n_hO¿pwTW\ÏORÃ²KU\n_hO¿Qu_hOZ\�êjk�Oè^{OZTaÉNKÄßzTapÿX
p�XZVZORÉUX@VgO
^{OZVZO¡VZO
Q�÷Z\�ICÁLÉNyÎKNQ ß
�-àCÓ
óAq3Á Ð È£ß
�xàCÓ$Ø�OR^!	gÃ�ßC|W}¢à°Ó 8 ^�	gd�Ò�XRQ�ßC|-�xà3YCÓROZ\U_!v�T8d8X¿d�k�ÉUTa^Ï^{OZVZObÙ Ø ,Zî+,8Ä�VZO;\nO¿^!yÎKUVLX¿^{OZ\zî©î+ÄZÕ
I°î ¬�®!2�´c­43 î ¬G2�ª Ä ­ý¯c¾jªoòW´c­!® Õ ­æ´c®C´c×s´c· Yußu�-��à3â Ð OZ\n_!T¡^oOZVZOlXg\@\nO¿^!yÎKUVLX¿^{OZ\@\]bWX�XR^PiÎTÇQSKNßzTjVLXg\
ÒuKNORã
^&Ta^Pêjk�KNMcTap�O¿Qu_hORÓ,t�XR^!p�TjVLXe^oORÉUTÇ`²àROZ\ápÔOZ\U_h^{Oz×ZOZ\UMP^&TayáXeO¿Qu_h^{OÑ\UKUâx�ð\�\nO¿^!yÎKUVLX¿^{OZ\Ïî©î+ÄZÕ$_h^PX¿McTÇp
KNQut�XR^�pwTa`cbWXµQ�T�t�XR^!p�TÚVZOéTa^!_hKUigXg\�\ÇXRfÎ^{OéVZOR_hO¿^!p�KNQ�TWVLXZ\¼_!÷Rd�KNMcXZ\UÓL\nO¿Q¼VLX;d'XZ\]\UÀÄyzORÉuKNQ�VZKNMcTÇ^e\nKNã
pÔk�ÉÄ_!TaQSOZTap�O¿Qu_hO;X�KNQu_hOR^{Og\]\UO�d'XR^Ïk�p McXRQ²åæk�Qu_!X;VZO�_!÷Rd�KNMcXZ\u^{O¿McXR^!^{O¿Q¼VLX;T�ORÃ²d�^{OZ\Ç\]à¿OZ\¼\UKNp�d�ÉNOZ\
VZOEO¿p�d'Ta^{ORÉNÒ¼TapÔORQS_!XRÓSMcXRp�XEd'XR^ËORÃ²ORpÔd�ÉUXRÓGÖaMcXRp�d'â ÉUTaQ¼iÎâw �ÖWâ>Ê©XRQS_hk'VLXRÓSk�p VLXZ\£d�^�XRfgÉNORp�Tj\
McXRp OZ\U_hO©\nKU\U_hORp�T8McX¿Q¼\UKU\n_hOËQ�T8ÉNKNpÔKÄ_!Ta`cbWX©VLXZ\8\UORk'\SpÔORMcTaQSKn\Up�XZ\�VZO�û�ÉN_h^&TWi¿ORp VZO©Ta^!_hKUigXZ\Çâ [ O
t�TaMP_!XRÓ�\ÇbWXµyáva^!KUTW\�TW\�Tad�ÉNKÄM²TÇ`cà¿OZ\üMPÉNKNORQS_hOéVZOéTÇMPOg\]\ÇXéTWXé\nO¿^!yÎKN`cXéVZOeî ¬G2�ª êjk�Oµ^{OZTaÉNKNßzTÇpïp�ORMcTaã
QSKn\Up�XZ\Ë\ÇXRû'\U_hKNMcTWVLXZ\¼d'Ta^&T�û�ÉN_h^&TWijORp VZOµpÔORQ�\]TWijORQ¼\UÓÏTÇd'÷Z\¼Og\n_!TW\¼_hOR^{O¿p \nKUVLX5VZOZ\UMcTa^!^{OZiÎTjVÏTj\
T�d'TÇ^�_hKÄ^µVLX5\UOR^!yzKUVLXR^£î©î+ÄZÕ�âRÁ�\n_!T�ÉNKNp�KN_!Ta`cbWXRÓgd�^PXRyüXRMcTET�_h^PXRMcTEVZO5ij^&TaQ�VZOZ\�êjk'TÇQS_hKUVLTWVZOZ\�VZO
KNQut�XR^�pwTa`cbWX
ORQu_h^{O@\UOR^!yzKUVLXR^{OZ\UÓzêjk�O
d'XZ\U_hOR^!KUXR^!pÔORQS_hO�Q�bWX�ç@VLX
KÄQS_hOR^{Og\]\UO@VLXZ\Lk�_hKNÉNKNßÎTWVLXR^oOZ\£VLX
\UOR^!yzKN`cXZâ [ Oðt!TaMP_!X¿Ó�JLORyzKNQ�OR_;TÇÉUâ�ßC|-�xà¼McXRQSMPÉNk�ORp êjk�Ol\UOlXZ\@\nO¿^!yÎKUVLX¿^{OZ\�^{ORM�ORfgOZ\Ç\UORp Tad�ORQ¼TW\
Ta^!_hKUigXg\�VZOe_!÷Rd�KNMcXZ\üd'Ta^&T©Xg\�êjk'TÇKU\ü_hKNyzOZ\Ç\nOµÒ¼TayzKUVLXek�p KNQu_hO¿^{OZ\Ç\nOµ^{ORMPO¿Qu_hORÓLTË^{OZVZk�`cbWXéVLTj\üQSORã
MPOZ\Ç\UKUVLTjVZOg\'VZOETa^!p�TaßWORQ¼TapÔORQu_!X
OEVZO�ÉUTa^Pi¿k�^�TèVZO�fÏTaQ�VLTè\UOR^�KnTeVZO�p�TaKn\£VZO¶�a}XÚ5â
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Ð Og\n_hO
pwXgVZORÉUXETeVZKU\U_h^!KNfgk�KN`cbWXEVZO�Q�XR_hKNû�McTa`càROg\�Og\n_!v�_!X¿_!TÇÉNpÔORQS_hOEVZORd�ORQ�VZORQS_hOEVLXg\�d�^PX¿_!XRMcXRÉUXZ\
VZOèVZKNthk'\ÇbWX£k�_hKNÉÄKNßzTWVLXZ\ÏTWX£QuÀÄyzORÉÎVLTá^{OZVZORÓ&Q�bjX£ORÃ²KU\U_hKÄQ�VLXèêjk'TaÉnêjk�O¿^S^{OgVZO
VZO£Q�÷Z\ÏVZKU\U_h^!KNfgk�KUVLXR^{OZ\
KNQu_hO¿^!p�çgVZKUXZ\gORQS_h^{O£OZVZKN_!XR^{OZ\ÎOè\nk�fÏ\UMP^!KN_!X¿^{OZ\UÓ�d�ORÉUXèêjk�OèTáKNQS_h^PXZVZk�`cbWX£ORû�MPKNO¿Qu_hOèVZO£p�O¿McTÇQSKU\UpwXZ\
VZOÑû�ÉN_h^&TWi¿O¿p òj´²­ýÜ�×s´c¾g®C¬]�jºW´ \UOÑ_!XR^!Q�T5VZKNt3ÀÄMPKNÉUâeÈ�\Ç\UKNp�ÓLOZ\U_hOZ\;\nKU\U_hORp�Tj\�McXRQSMP^{OR_hKNßzTÇp Tad�ORQ�Tj\;X
ORQ�VZOR^{OR`²TÇpÔORQS_!X òW´c­ýÜ3¯Pª!ª Ö ¾g®C´ Óz\nO¿Q¼VLX�pÔORQ�XZ\LMcXRpÔd�ÉNO¿ÃuXZ\£êjk�OEXg\'TaQu_hO¿^!KUXR^{OZ\Çâ

� q5� Ð È.�¸\6�Ú^!fgKNÃcÂ�TÇÉ���ßu�ÇÓG�-��à�ç¡k�pÿO¿ÃcORpÔd�ÉUX�VZO¡k�p \UKU\n_hORp�T;McXRpÿORQ�VZOR^{O¿`cTÇpÔORQS_!X òW´c­ýÜ
¯Pª!ª Ö ¾g®C´ ^{OZTaÉNKNßÎTWVLX�\ÇXRfÎ^{OÔk�p d�^�XR_!XRMcXRÉUX VZO�VZKNthk£\]bWXRÓ;X Û Õ øúÖ ·Ä®h¨Ä×3¯Pª&® â#Á£\U_hO�\UKU\n_hORp�T�t�TÇßùT
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_h^&TWVZk�`cbWXèVZO£ORQ�VZOR^{OR`cXg\ òW´c­hÜh¯Pª!ª Ö ¾Î®°´ ORp O¿Q¼VZO¿^{OR`cXZ\áVZOèi¿^okLd8X Û Õ¡øúÖ ·¸®3¨¸×s¯Pª&® McX¿p fÏTW\nO£QSk�p VZKNã
^{ORMP_!÷¿^!KUX@VZOèQ�XRp�Og\�VZO¡Tj\Ç\Uk�Qu_!Xg\ÏMPORQS_h^&TaÉÄKNßzTWVLXRÓSêjk�O@TW\Ç\Uk�p�O¡T>^{OZ\Ud'XRQ�\]TafgKNÉNKUVLTWVZO@VZO¡Ta_h^!KNfgk�KN^
k�p i¿^okLd8XéÉÄKNyz^{OÔ\UORpÔd�^oOÔêjk�OÔ\UOÙå T©MP^!KUTWVLXÑk�p TW\]\Uk�QS_!XÑQ�XRyáXgâ.�Úk'TaQ¼VLXéMPÒSOZigT©k�pëd�OZVZKUVLX
VZO�\Uk�fÏ\UMP^!KN`cbWX�VgO@k�pÿMPÉNKNORQu_hO¡d'TÇ^�Tµk�p TW\Ç\nkLQu_!X¡ORÃcKU\U_hORQS_hORÓ8X�\UOR^!yzKÄ`²X@^{OZ\Ud'XRQ�VZORã3ÉNÒuO¡McXRp X
ORQ�VZOR^{OR`²X�VLX�ij^ok�d'X�Ta_h^!KNfgk�ÀnVÏXRÓüQSORMPOZ\Ç\]va^!KUX�d8Ta^&T�êjk�O�OZ\]\UO�\Uk�fÏ\UMP^!KN_!XR^é\nO�_!XR^!QSO5p�O¿p�fg^PX�O
d'TW\]\UO5T�^{ORMPORfÎOR^èTW\¼Q�XR_hKNû�McTa`càROg\¼McXR^!^{Og\nd'XRQ�VZORQS_hOZ\ËTWX5Tj\Ç\Uk�Qu_!X;ORQ�VZOR^{OR`²TjVLXgâ Ð X.�Ú^!fgKNÃ²ÂSTaÉ��gÓ
XETaÉUiÎXR^!KN_hpwX@VZOETa_h^!KNfgk�KN`cbWXEVZO
ORQ�VZOR^{OR`cXg\ Û Õ�øúÖ ·¸®3¨¸×s¯Pª�® t3k�QSMPKUXRQ¼TeVgO�t�XR^!p�T�MPÀÄMPÉNKNMcTeêjk'TaQ¼VLX@X
Q\7�p�OR^�X;VZO©TW\]\Uk�QS_!XZ\�T8ORpÔd'Ta^{ORÉNÒ¼Ta^áORÃ²MPOZVZO©X�Q\7�pÔOR^PX©VZO�O¿Q¼VZO¿^{OR`cXZ\�VZO©i¿^!k�d'X;VZKU\Ud'XRQuÀNyÎO¿Kn\UÓ
t�TaßjO¿Q¼VLX5p�k�ÉN_hKNd�ÉÄKNMcTa^¡X5QI7�pÔOR^PX$VgO$TW\]\Uk�QS_!XZ\ËORp McTjVLTðij^ok�d'X$VZO�VZKÄt3k'\ÇbWXZâEÊ©XRQ�\UOZêjk�ORQS_hORã
pÔORQu_hO¿Ó²M²TjVLT;TW\Ç\Uk�Qu_!Xed'XZ\Ç\nk�KÎkLp KUVZO¿Qu_hKNû�McTWVLXR^'QSk�p�çR^�KÄM²X¡VZOet!X¿^!p�T;T�_!XR^!Q�TÇ^'p�TÇKU\áMPç¿ÉÄO¿^{O¡T
û�ÉN_h^&TWijORp VLTW\LQ¼XR_hKNûLMcTa`càROZ\L^{ORMPORfgKUVLTW\Ld'XR^¼k�p \Uk�fÏ\UMP^!KN_!XR^!â

�Úk�_h^PX�ORÃ²ORp�d�ÉUXôVZOô\UKU\n_hO¿pwT�VZO�d�k�fgÉNKÄM²TÇ`cbWX�Oô\Uk�fÏ\UMP^!KN`cbWXôVZO�KÄQSt�XR^!p�Ta`cbjXðfÏTj\UOZTWVLX�ORp
_hORMPQ�XRÉUXZijKUTj\�VZO@VZKNt3k'\]bWXRÓcç@X
ÂÏq!ÐLÊÿ�U�¸\LÂÏq!Ð�×ZÅ8O¿Q¼VZO¿ßjyüXRk'\ ßu��à3âª� ÂLq!Ð�×ZÅ'ORQ¼VgORßWyáXRk'\UÓct3k�QuM�KnX¿Q¼T
ORpöVZKNthk£\]bWXè_!XR_!TaÉáI3VLXèKNQ¼ijÉNÌZ\UÓ »&­¶´P¯PºÎ×s¯Pª&® YAORpö\UOZi¿pÔORQS_!XZ\>VZOè^{OZVZOèÉUXRM²TÇÉoÜ&âZÊ©TWVLT>p�vWêjk�KÄQ�T;êjk�O
d'Ta^!_hKNMPKNd8T�Q�X�\nKU\U_hORp�T�McXR^!^{O©k�p pw÷gVZk�ÉUX5VZO©Mc÷ZVZKUiÎX5êjk�O©OZ\UMPk�_!T�_!XZVLX�X;_h^�vÇt3OZiÎX�VZKNthk�Q�VZKUVLXRÓ
d�^PXRMPk�^�TÇQ�VLX
pÔORQ¼\ÇTWi¿O¿Q¼\�êjk�O
d�OR^!_hORQS`cTap/TµTj\Ç\Uk�Qu_!Xg\£\Uk�fÏ\UMP^{ORyzKUVLXZ\Ld�ORÉUTW\�TÇd�ÉNKNMcTa`càROZ\ÏÉnX¿McTaKn\Çâ
m TaKU\�k�pwT;yÎORß5ç@^{OgTÇÉNKNßzTjVÏX�X¡ORQ�VZOR^{OR`cTapÔORQS_oX òW´c­hÜh¯�ªoª Ö ¾Î®°´ â:� ÂLq`Ð�×,Å'ORQ�VZORßWyüXRk'\�d'XZVZO�\nO¿^
k�_hKNÉNKNßÎTWVLX>ORp ^{OZVZOZ\¼TaÉUTÇ^PiÎTWVLTj\¼IhìÚí�î�Yg\nO¿Q¼VLX>QSORMPOg\]\Çva^!KUX>McXRQSû'ijk�^&Ta^LpwTaQSk'TÇÉNpÔORQS_hOµXZ\ud8Ta^�¤aã
pÔOR_h^PXZ\�VZOèORQSMcTap�KNQuÒ�Tap�O¿Qu_!XèORQS_h^{O@TW\Ï^{OgVZOZ\UÓuêjk�OR^8OZ\U_!TW\�\nO]å TÇpÿijOZXZij^&Taû�McTapÔORQS_hO
d�^&÷RÃ²KNpwTW\
XRk5^{ORp�XR_!TW\Çâ Ð OZ\U_hOËd�^PXRMPOZ\Ç\ÇX©VZOËMcXRQSORÃSbjX©\ÇbWXËk�_hKNÉÄKNßzTWVLXZ\Sp�÷ZVZk�ÉUXZ\8VZOËMc÷ZVZKUigXËOZ\Ud�ORMPKUTaKU\�I3VZORã
\UKnijQ�TjVLXg\�d8X¿^ ­¶´ Ö ®3¨¸¾��Eºj¯�¬�ÞË´c¾jª Yáêjk�O©ORÃ²ORMPk�_!TapõX;O¿QuMcTapÔKNQuÒ�TÇpÔORQS_!X5VLTW\�Q�XR_hKNû�McTa`càROg\�d�O¿ÉnTW\
^{OZVZOg\�ÉNKUigTWVLTW\Çâ

Ý¢T6êrÞißáàâ£EJxë6�>�_ë�n�7Jê]æ-èQê6æ-è%ê_�-êrã ö|ä�å�æQçoèêé`ë�ì4çl¤4è%æ�t�ë!ð4�;�_ê)óÔê]í:ê6æ-í:ä9=þê]ð
í:ä9�_ë4ê]î-òo�ïí%�;n�äLð¢ä9m-çïòþð
ä�t�ë!í"�_ë
��ê]òo�;m-óÔä�k�p�ë�è¢ðñë!óÔê]ðuðñë��>�_ê9í�è%ë!çïë!ó�kÔéLê�äLê9�>î;7Jë!ç?�_ä�ðñë��_ëG�
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�Úk'TaÉUêjk�OR^ð\nKU\U_hORpwTé^{OZTaÉ£KNp�d�ÉNORpÔORQS_!TÔTaÉnijk�p�Tj\ed�^PX¿d�^�KNOZVLTWVZOZ\¡TWVZKNMPKUXRQ¼TaKU\¡þÔ\Uk'TÑt3k�QSMPKUXRQ¼Taã
ÉNKUVLTjVgOéfávj\UKNMcTaÓüQuORM�OZ\]\Çva^!KUTW\©TWX5fÏXRpõthkLQuMPKUXRQ�Tap�ORQS_!X�VLX�\UKU\n_hO¿pwT�VZk�^&TaQu_hOôTÚ^{OZTaÉNKNßzTÇ`cbWX�VLT
\Uk'T;p�KU\Ç\ÇbjXgâ Ð X¡McX¿Qu_hORÃ²_!XÔVZOÑk�p \nO¿^!yÎKN`cXÔVZOÑORyÎO¿Qu_!XZ\UÓLORQS_hORQ�VZORã�\nOÔTbÏ©Ö ¯c·¸¨½ºW¯PºW¬�ºW¬EØ¿¬&­ Ù ¨¸±s´
d'XR^ek�põMcXRQ²åæk�QS_!X�VZO5d�^PXRd�^!KNOgVLTjVZOg\ËQ�bWX5t3k�QSMPKnX¿Q¼TaKU\UÓ�êjk�O5Q�bjXôTathO¿MP_!TÇQ�VLX�T�\UORpj¤ÇQS_hKNMcT�VLX
\UOR^!yzKN`cX5VZO;ORyzORQS_!XZ\UÓÏ\ÇbjX�VZO5i¿^�TÇQ�VZO;KNpÔd8X¿^!_�¤aQuMPKUT�Q¼TE\Uk'T�^{OZTaÉNKÄßzTa`cbWX;O;k�_hKNÉNKNßÎTa`cbWX ß
�¢à3âÏÁ£\U_!Tj\
d�^PXRd�^!KNOZVLTWVZOZ\uQ�bWXRã3thkLQuMPKUXRQ�TaKn\uMcTa^&TaMP_hOR^�KNßÎTapïXµ\UOR^!yzKN`cXµVZO�ORyÎO¿Qu_!Xg\zO�d'XZVZORp ^{OZ\Ud�ORKN_!Ta^ýÓRORQS_h^{O
XRk�_h^PXg\nÓ

È þ�\UOZijk�^&TaQu`cT�×ÚTak�_hO¿Qu_hKNMcTa`cbWX�VgO5OgVZKN_!XR^{OZ\�Oô\Uk�fÏ\UMP^!KN_!XR^{Og\�É£KÄQS_hOZij^!KUVLTWVZO5O�McX¿Quû£VZORQSMPKnTaã
ÉNKnVLTWVZOEVLT�KNQut�XR^�pwTa`cbWX�_h^PXRMcTWVLTEÉ

È þj\Ld�^PXRd�^!KNOZVLTWVZOZ\£VZO�ORQS_h^{OZiÎT�×jû'vayÎORÉhÉziÎTÇ^�TÇQS_hKUVLTEÉj_h^&TaQ�\]TaMPMPKUXRQ�TaÉhÉ

È þ>McTad'TÇMPKUVLTWVZO¡VZOè_hORpÔd8X¿ãh^oOZTaÉ�×�igTa^&TaQu_hKUTW\Ï_hORpÔd'XR^&TaKU\ÏQ�T>ORQS_h^{OZiÎTµVZOèQ¼X¿_ýKNûLMcTa`càROZ\¢É²d�^!KUXRã
^!KUVLTWVZOZ\¢É

È þ£pÔORp�÷R^!KUT�×j_!TÇp�TaQuÒ�XEVLXZ\L_!Tap�d'àROg\�KNQS_hOR^!Q�XZ\£I » Ö Ý¸Ý ¬�­hª Y²OEVLTW\�ûLÉUTj\£VZO�OZ\Ud�OR^&TeI � Ö ¬ Ö ¬oª YjÉ

È TjX
fÏTÇÉUTaQSMPOZTap�O¿Qu_!XEVZO
McTÇ^PiÎTWâ

Å8O¿û�^&Taã�\nOEêjk�OETei¿ORQSOR^&TaÉNKUVLTWVZOÚVLXg\'\UKn\U_hORp�TW\'VZO�d�kLfgÉNKÄMcTa`cbWX�OE\nk�fá\nMP^�KÄ`²bjXEVZO�KNQut�XR^�pwTa`cbWX
McXRpÔOR^{MPKUTaKU\èXRt3OR^{ORM�ORp VZKNt3OR^{ORQS_hOZ\èij^&Tak'\èVZO�êjk'TaÉÄKUVLTWVZO�VZO�\nO¿^!yÎKN`cXgâ [ OZ\U_hOZ\UÓ�\ÇTaÉNKÄO¿Qu_!Tap�XZ\èXZ\
yüvÇ^�KnXg\'QuÀNyÎORKU\
VZOEORQS_h^{OZiÎT¡VZOÚQ�XR_hKNû�McTa`cà¿OZ\
VZKU\nd'XRQSÀÄyzORKU\:ßu�aÓÎ|¢��à3â�È ORQS_h^{OZiÎTèç fUñ Ù ¬&· Ó¼êjk'TaQ�VLX
Tad�OZ\]Ta^©VZOÚd�^PXRfÎÉÄO¿pwTW\'_h^&TaQ�\nKN_!÷R^!KUXg\'Q¼X�\nKU\U_hORp�T¡Tj\'Q�XR_hKNû�McTa`càROg\
\]bWXEORQu_h^oOZi¿k�Og\
TjXg\
\nk�fÏ\UMP^!KNã
_!XR^{Og\eI3þé\UORpÔORÉNÒ�TÇQS`cT5VLX¡d�^PXR_!XRMcX¿ÉnXòÄ���Õ�Y3â²È ORQS_h^{OZigT5VZO¡Q�XR_hKNû�McTa`càROg\�ç �W¯c­h¯c¾g®3¨½ºW¯ Ó'êjk'TaQ�VLX
Tad�OZ\]Ta^ÑVLXZ\Ëd�^PXRM�OZ\]\ÇXZ\Ú\nk�fÏ\UMP^!KN_!XR^oOZ\ËOZ\U_!TÇ^oORp \nk,åæO¿KN_!XZ\©TÚt�TaÉÄÒ�TW\ËOé^{O¿KNQuKNMPKUTaÉÄKNßzTa`càROZ\UÓáOg\n_hOZ\ÚTj\
^{ORMPO¿fgORp Tad'÷Z\
^{ORMPk�d�OR^&Ta`cbWXZâ�ÈÿiÎTa^&TaQu_hKUT¡çlVLTjVLT�VZOZ\ÇVZOlêjk�Ol\nO�^{OZ\Ud�O¿KÄ_hO¿p MPOR^�_oXg\�ÉNKNp�KN_hOZ\
_hORpÔd'XR^&TaKU\
O�VZOlTa^!p�TaßjO¿Q¼TapÔORQu_!X�KNpÔd8Xg\n_!Xg\
d�ORÉUT¡McXRQSû'ijk�^&Ta`cbWXlVLX�\UKU\n_hORp�TWâ Æ XR^�7�ÉN_hKÄp�XRÓ
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VZKNßWã!\UOéêjk�OéTËORQS_h^{OZiÎTËç ®3­ý¯c¾jªo¯c×Ù×Ù¨½´c¾j¯c· Ó�êjk'TaQ¼VÏXÑXé\UKU\n_hO¿pwTÚTj\Ç\UOZi¿kL^&T©êjk�Oµ_!XZVLXg\�XZ\�\Uk�fÏ\UMP^!KN_!XRã
^{OZ\eVZk�p/McX¿Qcåæk�QS_!X@^{ORMPORfÎORp/k�p�TÑ\UOZêjk�Ì¿QuMPKUTéVZO@Q¼X¿_ýKNûLMcTa`càROZ\UÓ8XRk�êjk�O@QSORQuÒSk�p/^{O¿MPORfgO@ORp
McTW\ÇXEVZO�t�TÇÉNÒ�T�Q¼T�ORQS_h^{OZigTeT�k�p VZO¿ÉÄOg\]â
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�Úk'TaÉUêjk�OR^�VLXZ\epÔçR_!XgVLXZ\ÑVZO�ORQ�VZOR^{O¿`cTap�ORQS_!XwTad�^oOZ\nO¿Qu_!TWVLXZ\µQ¼bWX�d'XZ\Ç\nkLKeT5McTÇd'TaMPKUVLTWVZOwVZO
OZ\Ud�ORMPKNû�McTa^'k�p�T�^{OZijKUbjXed'Ta^&T;VZKNt3k'\ÇbWXÑVZORÉNKÄpÔKN_!TWVLT;VZOeQ¼X¿_hKÄûLMcTa`càROZ\Çâx�Úkw\nO]å TÇÓAQ�bWXeçed8Xg\]\UÀÄyzORÉ
k�p OZVZKN_!XR^ÚORpÔKN_hKN^Úk�p�TÑQ�XR_hKNû�McTa`cbWX�O�KÄQ�VZKNMcTa^Úk�p�TÑßzXRQ�TéÉNKÄpÔKN_hO�d'TÇ^�T$TÔ\Uk'Téd�^PXRd'TWigTa`cbWXZâ
Ð X¿_hORã�\nOEêjkLO�OZ\U_!T£ÉNKNp�KN_!Ta`cbWX�ç�KNQ�VZORd�ORQ�VZORQu_hOEVÏX�pwXgVZORÉUXEVZOETa^Pêjk�KN_hORMP_hk�^&T�k�_hKNÉNKNßÎTWVLXZâ

È t�TÇÉN_!TÑVZOg\n_!TeMcTad'TaMPKUVLTjVgO�VZO�VZORû�QSKN`cbWX�VZO@ßÎX¿Q¼TW\èVZORÉNKNp�KN_!TWVLTW\èVZO�VZKNt3k'\ÇbjX@Q�XZ\èTaMP_hk'TÇKU\
pÔçR_!XZVLXZ\�VZO©O¿Q¼VZOR^oOR`cTap�ORQS_!XRÓzt�TÇß@McX¿põêjk�O©QSk�p�T�KNQ�\n_!TaÉUTa`cbWX©ORp ^{OZVZO©d�^!KNyüTWVLTE\UO©_hORQSÒ�TÇp
VZO�KNQS_ý^�XZVZk�ßWKN^áp�XZVZKNûLMcTÇ`²àROZ\8þèTa^Pêjk�KN_hORMP_hk�^&TèXR^!KUijKNQ¼TaÉNÓgêjk�O�d8X¿^üORÃ²ORp�d�ÉUXRÓjKU\ÇXRÉNORp d'XR^ËVZORt3ORKN_!X
X�\UKU\n_hORp�T�VLX5ORÃ²_hOR^!KUXR^ep�TW\©êjk�O�VZÌ¿ORp \Uk�d'XR^�_ýOôþÚO¿Ãcd'XR^!_!Ta`cbWX5ORÃ²d�ÉNÀÄMPKN_!T�VZO�Tj\Ç\Uk�Qu_!Xg\Ëd'Ta^&T
t�XR^&T�VLT©^{OZVZO¿ÓL^oOÙåæORKN_!TaQ¼VLX¿ã!\UOÔêjk'TaÉUêjk�OR^èd�OgVZKUVLXÔVZOÔ\Uk�fÏ\UMP^!KN`cbWXÑyzKNQ¼VLXÔVÏXÑORÃ²_hOR^!KUXR^èd8Ta^&T©k�p
TW\]\Uk�QS_!XÚQ¼bWXÚORÃ²d'XR^!_!TWVLXZâ Æ X¿^�ORÃcO¿p�d�ÉUXRÓzk�p�T
O¿p�d�^{OZ\ÇT
d'XZVgOR^&v
d�^{O¿_hORQ¼VZO¿^;VZKÄt3k�Q�VZKN^�d8Ta^&T¡X
\UORk�O¿Ãc_hOR^�KnX¿^�Q�XR_hÀÄMPKUTW\�\ÇXRfg^{O¡XZ\�\UORk'\Ïd�^PXZVZk�_!XZ\UÓ²pwTW\ÏMPOR^�_!TÇpÔORQS_hO
Q�bWX@êjk�OR^{O¿^&vµVZORKNÃSTÇ^8d'TW\]\ÇTa^
KNQut�XR^�pwTa`cbWXéd�^!KNyzKNÉNOZi¿KUTWVLTðêjk�OéMPKN^{MPk�ÉNO5d�O¿ÉUX$\UKU\n_hORp�TðVZO5d�kLfgÉNKÄMcTa`cbWXéKNQS_hOR^!Q�XZâ 8 O¿^&TaÉNp�ORQS_hORÓ
ORÃ²KU\n_hO¿p p�O¿McTÇQSKU\np�XZ\áTjX£QSÀÄyzORÉgVLTü^{OZVZOèêjk�O£d�OR^!pÔKÄ_hO¿p VZORÉNKNp�KN_!Ta^8Tád�^PXRd'TWigTa`cbWXèVLXZ\gd'TaMcXR_hOZ\Çâ
Æ XR^�ORÃcO¿p�d�ÉUXRÓZORp Û Õ�ç;d8Xg\]\UÀÄyzORÉu^{ORMcXR^�^{OR^èþ�McXRQSû'ijk�^&Ta`cbWXéVLXµMcTap�d'XöÄ�ÄZ÷lIuÄ ¨¸ÞË¬!Ü Ä ´PÜ ÷ ¨ Ù ¬ YÏVZO
McTWVLT�d8TaMcX¿_ýOgâ ø

Ê;X¿QuyzçRpr^oORt3OR^!KN^Ëêjk�O�QSORQSÒuk�p/VLXZ\£\nKU\U_hORp�Tj\£TaQ¼TaÉNKU\]TWVLXZ\£Tad�^{OZ\UORQu_!T�OZ\U_!T�McTad8TaMPKUVLTWVZOZâ
ù¢ú¶äC�ïè�ðºë�ó�ë6��òþë!í�ë���òþë�ý¢ä%ãoû�çoü4ýuû�üuçyä�å�æQçoèêé`ë�ì4çyþ9ÿ�ÿ�ý ü4ì4ìâþUæêæ � é`ë�çoè � ûcþUý é���èQçáüué`çoå�ý üÿù	P��LüO�_ë�m���ë�=þê]ð
í:äLè�í:ä��ïè�ë6miLó��ïë���ò
ë!è|�_ë�ó��ïðñóÔæ���è�óÔð4�;kÔéLê'�-ë�î-äLóÔê]òþë�è�äbðºë6t��;p]ë!è|�_ä:ðºë��-ë��_ê�åJæ-ë�äbæ-òj�ïç;�;nLä�kÔéLê��_ê�óÔäLí:î-ê�ô�è��^ü	�þô � ��
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È©d�OZ\ÇTÇ^èVÏTj\¼yáTaQu_!TWijORQ�\�VLXµpwXgVZORÉUXéVZOµ^{OZVZOéVZOµQ¼÷g\�VZKU\U_ý^�KNfgk�KUVLXR^{OZ\UÓ,d'Ta^!_hKNMPk�ÉUTa^!p�O¿Qu_hOéT©\Uk'T
McTad'TÇM�KnVLTWVZOEVZO�^{OR_hORQS`cbjXEVZKU\U_h^!KNfgk�ÀnVLTèVZO�McXRQSÒuO¿MPKNp�ORQS_!XEVLTW\'\nk�fÏ\UMP^!KN`cà¿OZ\�OÚVgOÚ\Uk�d'XR^!_hOETè\UKU\nã
_hORp�TW\ òW´c­hÜ!×s´c¾Î®°¬��¿ºW´ ÓWOZ\U_!Te\]XRÉNk�`cbWXETad�^{OZ\UORQS_!T�yáva^!KUTW\�ÉNKNp�KN_!Ta`càROg\]â

È d�^!KNp�O¿KÄ^�T�^{OZ\UKnVZOeQ¼XÑVZKNÉNORp�T>O¿Qu_h^{OÑT�ORÃ²d�^{OZ\Ç\nKNyzKUVLTjVgO¡TWXèQSÀÄyzORÉáVLXeORQ¼VZO¿^{OR`cTap�O¿Qu_!X òW´c­ýÜ
×s´c¾g®C¬��¿ºW´ ÓÏKU\U_!XéçRÓ�TÚ^!KUêjk�ORßzT�VÏXZ\;XRd�OR^�TjVÏXR^{OZ\©VZKn\Ud'XRQSÀÄyzORKU\�d'Ta^&T�\UORÉNORMP`cbWX$VLXéMcX¿Qu_hOg7'VLX¿ÓÏO$T
McTad'TÇM�KnVLTWVZO©VZO�Og\nMcTaÉUT�VLX©\UKn\U_hORp�TWâ¿ÁLp ^{ORÉUTa`cbWX;T8Og\n_hOËd'XRQu_!X¿Ó¿McXRQuyzçRp ^{O¿ÉÄO¿p�fg^�TÇ^>êjk�OËQuOZ\U_hOZ\
\UKn\U_hORp�TW\�_!XZVLXZ\;XZ\;VZKU\U_h^!KNfgk�KUVLXR^{OZ\�^{OZTaÉNKNßÎTapë_!Ta^{ORt�TW\µVgOÑû�ÉN_h^&TWi¿O¿pöOéORQSMcTÇpÔKNQuÒ�Tap�ORQS_!XÔVÏTj\
Q�XR_hKNû�McTa`càROZ\�^{O¿MPORfgKUVLTW\UÓgO©McXRpwX©_!TaÉNÓÏêjk'TaQS_!X;p�TÇKUXR^>t�XR^µX;d�OZ\ÇX�VLT�ORÃ²ORMPk�`cbWX�VLTj\�X¿d�O¿^&Ta`càROZ\
VZO5ûLÉÄ_h^�TjijORp pÔORQ�XR^Ñ\UOR^&v�TEMcTad8TaMPKUVLTWVZO�VZO�Ta_hORQ�VZOR^ÑTEk�p Q\7�pÔOR^PX5MP^{OZ\UMPO¿Qu_hO�VZO5O¿yÎORQS_!XZ\
VZORQS_h^PXEVLXE\UKU\n_hO¿pwTWâ

Èr\nOZijk�Q�VLTËÉNKNpÔKÄ_!Ta`cbWXµOZ\U_!v�^{ORÉUTaMPKUXRQ�TjVLT�McXRp XZ\¼p�O¿McTaQuKU\UpwXZ\ËVZOµO¿QuMcTapÔKÄQSÒ�TÇpÔORQS_!XéVLXZ\
d�OZVZKUVLXZ\>VZOÑ\nkLfÏ\nMP^�KN`cbjXgâgÁLpöi¿OR^�TÇÉáT;\ÇXRÉNk�`cbWXed8TW\Ç\ÇT�Q¼XR^�pwTaÉNp�O¿Qu_hOed�ORÉUT;VZKU\]\UORpÔKNQ¼Ta`cbWXè_!XR_!TaÉ
VLTW\8\Uk�fÏ\nM�^!KN`càROZ\�d'Ta^&T'_!XZVÏXZ\8XZ\8VZKU\U_h^!KNfgk�KUVLXR^{Og\�VÏX©\UKU\n_hO¿pwTaÓjk�pwT'yzORß@êjk�OÚêjk'TaÉUêjk�OR^üORp�KU\Ç\]X¿^
ÉNKUigTWVLX©T�êjk'TaÉUêjk�OR^ák�p VLXZ\8VZKn\U_h^!KNfgk�KUVLX¿^{OZ\Sd'XZVZOËd�k�fgÉNKNMcTa^Ïd'Ta^&T�êjk£TÇÉUêjk�OR^>TW\Ç\nk�QS_!XRÓ¿d'XRKU\SQ�bWX
ORÃ²KU\n_hO¿pr^{OZ\U_h^!KN`cà¿OZ\�Q�T�d�k�fÎÉÄKNMcTa`cbWX�ORpät3k�Qu`cbWXEVLT�ÉUXRMcTaÉNKNßÎTa`cbWXEVLT�t�XRQu_hO@VZO�KNQut�XR^!p�Ta`cbWXZâ

Ð X�ORQS_!TÇQS_!XRÓ£McXRp�X�yzKNpwXg\nÓ£ç�d'XZ\Ç\nÀNyÎORÉ�ORyzKÄ_!Ta^ðTÑQSORMPOZ\Ç\UKnVÏTjVZO�VLTéd�^�XRd'TjiÎTa`cbjX�_!X¿_!TÇÉeVZO
\Uk�fÏ\UMP^!KN`càROZ\UÓuTÇ_h^�TÇyzçZ\�VLT�k�_hKNÉNKNßÎTa`cbWX@VZO
p�O¿Q¼\ÇTWi¿ORQ�\£VZO@TaQ\7�QuMPKUX@VZO
Q�XRyáTW\Ld�k�fÎÉÄKNMcTa`càROg\]â²Á£\n_!T
_hçRMPQSKNMcTÚ^{OZVgk�ßðORt3ORMP_hKNyüTap�ORQS_hO�X5QI7�pÔOR^PX�VZO5pÔORQ¼\ÇTWi¿O¿Q¼\ÚVZO�\nk�fÏ\UMP^!KN`cbWX5_h^PXRMcTWVLTW\ËORQS_h^{O�XZ\
VZKU\U_h^!KNfgk�KUVLXR^{OZ\ËVLXÑ\UKU\U_hORpwTÚþËMPk£\n_!TÚVLT©VZKU\Ud�OR^&\ÇbjXµ_!X¿_!TÇÉ¼VLTW\üpÔORQ¼\ÇTWi¿O¿Q¼\ËVZOéTÇQ\7�QSMPKUXZâSÊ©XRp�X
OZ\U_!TW\�\]bWXeO¿p d�^�KÄQSMPÀÄd�KUXeO¿p Q\7�pÔOR^PXepÔk�KN_!Xep�TaKn\ü^{OgVZk�ßWKnVLXéVLXÑêjk�OéXZ\üd�OZVZKUVLXZ\�VZOé\nk�fÏ\UMP^!KNã
`cbWXRÓ�\nO¿Q¼VLX�ijOR^&TaÉNpÔORQu_hOEO¿p�KN_hKUVLTW\'k�p�Tb7�QSKNMcTèyzORßÑd8X¿^ËMcTjVLTeQ�XRyáTet�XRQS_ýO�VZOEk�p TW\]\Uk�QS_!XRÓ�X
\ÇTÇÉUVLX;ûLQ¼TaÉ¼VZOg\n_hO;pÔORMcTaQuKU\Up�Xµç;d'Xg\nKN_hKNyáXgâLÈ©KNQ¼VLTETj\Ç\UKNp�ÓgQSk�p \UKn\U_hORp�TÚVZO5ij^&TaQ¼VZOg\ËVZKNp�O¿Quã
\ÇàROZ\©ICd'XR^eORÃ²ORpÔd�ÉUXéO¿p ìÚí�î�Y�X¿Q¼VZO�Tðêjk£TÇQS_hKUVLTWVZO$VZO�TW\Ç\nk�QS_!XZ\�d8XgVZO�\nOR^eQ�TðXR^�VZORp VLXZ\
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pÔKÄÉNÒ�Ta^{OZ\'XRkðpwTaKU\UÓÎX�MPk'\U_!X�d'Ta^&TèXg\'VZKU\n_h^�KNfgk�KUVLXR^{OZ\'VLX�McXRQSÒuO¿MPKNp�ORQS_!XEVZO�_!XgVLTW\'Tj\Lt!X¿Qu_hOZ\£VZO
KNQut�XR^�pwTa`cbWX�d'XZVZOE\UOR^Ë\UKUi¿QSKNû�McTa_hKNyáXgâ

Í©pwT©_hOR^{MPORKN^&T�VZOZ\UyáTaQS_!TjijORp VZOg\n_hOÑp�XZVZORÉUX¿ÓL^{OZ\UKUVZOÑQ¼XÑt�TaMP_!XÔVLT5ijORQSOR^&TaÉNKUVLTjVZOÔVLXg\µ\UKU\nã
_hORp�TW\�QSORÉNOéfÏTW\nOgTjVÏXZ\�Q�bWXét�TÇßWOR^oORpëk'\ÇX$VLXZ\©TayáTaQS`cXZ\ËQ¼Tðva^{OZTðVLT�VZKNt3k'\ÇbWX$VZOéKNQut�XR^�pwTa`cbWX
Q�T Û�¾g®C¬&­o¾j¬�® ÓLQ�XRp�OgTjVLTapÔORQS_hO�Xg\>^{ORÉUTaMPKUXRQ�TjVLXg\>McXRp X Û Õ�ø
Ö ·¸®3¨¸×s¯Pª�® âµÁLpöyüva^!KUXZ\µ\UKU\n_hO¿pwTW\µT
ORQS_h^{OZiÎTÚVZOµQ�XR_hKNû�M²TÇ`cà¿OZ\ËTWXZ\Ë\Uk�fÏ\UMP^!KN_!XR^{OZ\¼ÉUX¿McTÇKU\ËT�k�pïQ�÷;çµt3ORKN_!T�d'XRQS_!XRã�Taãhd'X¿Qu_!X;O;Q¼bWX;d8X¿^
VZKNt3k'\]bWXRÓcd�ORÉUX@êjk�OETµ\Uk'T�McTad'TÇMPKUVLTWVZO@VZO
OZ\UMcTÇÉUTµ\nO
^{OZVZkLßÑêjk'TaQ¼VLX
p`7�ÉN_ýKNd�ÉUTW\LMc÷Rd�KUTW\£VZO
k�pwT
Q�XR_hKNû�McTa`cbWXÑ_hÌRp VZOÔ\UOR^
ORQSyÎKUTWVLTW\µT;kLpöQI7�pÔOR^PXÑMP^{Og\nMPO¿Qu_hOÔVZOÔ\Uk�fÏ\UMP^!KN_!XR^{OZ\ÇâµóAOÔT©ORQu_h^{OgigT
t�XZ\Ç\nO
ORt3ORMP_hk'TWVLT�d8X¿^ËVZKNt3k'\]bWXRÓWk�pf7�QuKNMcX�d'TaMcXR_hOE\UOR^�KnTe\Uk�û�MPKNORQS_hOZâ

}�� ° � }�� } �£v¿w����!v�w���wz�u��y¡�c|�v
�ð\>\UKn\U_hORp�TW\>VZOèd�k�fgÉNKNMcTa`cbWXèOÑ\nkLfÏ\nMP^�KN`cbjXÑVZOeKÄQSt�XR^!p�Ta`cbjXe^{OZTaÉNKNßzTjVLXg\>\nOZijk�Q�VLXèOZ\U_hOepwXgVZORÉUX
_hKN^&Tapõd'Ta^!_hKUVLX�KÄpÔOZVZKUTa_!XôVLTEORyüXRÉNk�`cbWXôVLXZ\�d�^�XR_!XRMcXRÉUXZ\EVZOôVZKNt3k'\]bWX�Q�T Û�¾g®C¬&­o¾j¬�® Ó¼Q¼X¿p�OgTjVLTaã
pÔORQu_hO5VLX Û Õ$øúÖ ·¸®3¨¸×3¯�ª�® ÓLX5êjk�O;ÉNÒuOZ\�VLvÚTaÉUi¿k�p�Tj\�yáTaQS_oTWijORQ�\¼ORpï^{ORÉUTa`cbWXéTWXg\Ë\nKU\U_hORp�Tj\�TÇQS_hORã
^!KUXR^{Og\]â Æ XR^8ORÃ²ORpÔd�ÉUXRÓ²QSOZ\n_hOg\�\UKU\n_hO¿pwTW\Ïçèd'XZ\Ç\UÀÄyzORÉgO¿thO¿MP_hk'Ta^�VZKNthk'\ÇàROg\ÏMPKN^{MPk�Q�\nM�^!KN_!Tj\>T>^{OZijKUàROZ\
VLT;^oOZVZOZâµÂSTapÔfgçRpöçÑd'XZ\Ç\nÀNyÎO¿ÉáORQ�VZOR^{OR`²TÇ^
k�p ij^ok�d'XÔVZOÔ\nkLfÏ\nMP^�KN_oX¿^{OZ\>OÑORQS_h^{OZiÎTa^�k�p�T;Q�XRã
_hKNû�McTa`cbWXôTWXôi¿^ok�d'X�QSk�pwT�7�QSKÄM²TEp�O¿Q¼\ÇTWi¿ORpÔÓ¼d'XRk�d'TaQ¼VÏXRã�\nO�^oORMPk�^&\ÇXZ\EVLTE^{OZVZOgâ5Ê©XRQS_hk'VLXRÓ
ORpÔfÏXR^&T$TÔ\Uk'TÑM²TÇd'TaMPKUVLTWVZO�VZO�OZ\nM²TÇÉUT$\nOÙå TépwTaKUXR^hÓ'Og\n_!TW\¡\ÇXRÉNk�`cà¿OZ\è_hÌRp McXRQSMP^{OR_hKNßzTjVLX�Tad�ORã
Q�Tj\>XeORQ�VZOR^{OR`cTapÔORQS_!X òW´c­ýÜ3¯Pª!ª Ö ¾g®C´ ÓAd�^!KNQuM�KÄd'TaÉNp�O¿Qu_hOÑVZORyÎKUVLXÑþ;\UKÄpÔd�ÉNKÄM�KnVLTWVZOeOè^{OZVZkLßjKUVLT�ORÃ²ã
d�^{OZ\Ç\nKNyzKUVLTWVZO5VLXg\�p�O¿McTÇQSKU\UpwXZ\�VZO;O¿Q¼VZO¿^{OR`cTap�O¿Qu_!X�TWX;QSÀÄyzORÉ�VÏT�^{OZVZO�ICd'XR^>ORÃ²ORp�d�ÉUX©ORp Û Õ
øúÖ ·Ä®h¨Ä×3¯Pª&® XRkl\nO@\nk�fá\nMP^{O¿yÎOEXEij^ok�d'X�_!XgVLXEXRkðQ�bjX@\nOE\Uk�fÏ\UMP^{ORyzO�Q�TjVÏTjY3â

�Úk�_h^PXÚd�^PXRfgÉNORp�T¡êjk�OÚOZ\U_!TW\�\ÇXRÉNk�`cà¿OZ\8_hÌ¿p�Óu^{OZ\UKUVZOÚQ�T
t�X¿^!pwTèMcXRp�XÚ^{OgTÇÉNKNßzTap XÚO¿p�d'Ta^{ORã
ÉNÒ¼TapÔORQS_!XèVZOèTW\]\Uk�QS_!XZ\ÎORp ij^ok�d'XZ\UÓ&OZ\U_!TaQ¼VLXeT>\Uk'T�êjk'TaÉNKnVLTWVZO£pÔk�KN_!XèVZORd�ORQ�VZORQS_hOèVLTüORû�M�KÄÌ¿Quã
MPKUT@VLX�TaÉniÎXR^!KN_hp�X©k�_hKNÉNKÄßzTWVLXZâ 8 O¿^&TaÉÄpÔORQS_hORÓáT
McTWVLT@Tj\Ç\Uk�Qu_!X©çðTÇ_h^�KNfgk�ÀnVLX©k�p i¿^okLd8XÚ^{OR_hKN^&TWVLX
VZOÚk�p�T
ÉNKn\U_!T@VZOðij^ok�d'XZ\�VZKU\Ud'XRQSÀÄyzORKU\]â8Ê©XRQS_hk'VLXRÓzQSk�pwT¡\]X¿ÉNk�`cbjXðVZOg\n_!TW\UÓzd'TÇ^�T
k�p Q\7�p�O¿^PX
pÔk�KÄ_!X�ORÉNORyüTWVLXèVgOèTW\Ç\nk�QS_!XZ\Îç�d�^{ORMPKU\ÇX£kLpwTüKUijk'TÇÉzêjk'TÇQS_hKUVLTWVZOèVZOei¿^!k�d'XZ\Çâg�ÚfÏ\nO¿^!yüTÇQ�VLXeX£OZ\Uã
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_!TWVLXµ_hORMPQ�XRÉU÷ZijKÄMcXéTaMP_hk'TaÉNÓZOZ\n_!TÚ\ÇXRÉNk�`cbWXµd'XZVZOµMcXRQ�\U_hKÄ_hk�KN^£k�p�T©\UKN_hk'Ta`cbWXµKÄQSMcXRpÔd'XR^!_!vayzORÉzd'Ta^&T
TW\z_!TafgO¿ÉnTW\¼VZO>ORQSMcTap�KNQSÒ¼TapÔORQu_!X;TjX�QuÀNyÎORÉuVLT�^{OZVZO¿Ó�^{Og\nk�ÉN_!TaQ¼VÏX>ORpï\]XRfÎ^{ORMcTa^PigT�OµVZOgi¿^&TWVLTa`cbWX
VLXE\UKU\n_hO¿pwTWâ

Ð XR^!p�TaÉNp�ORQS_hORÓ�T�\ÇXRÉNk�`cbWX�d'TW\Ç\]T@d'XR^5TaÉUi¿k�p�T@t!X¿^!p�T�VZO�^{O¿k�_hKÄÉNKNßzTa`cbWXôVZOli¿^ok�d'XZ\Çâ Æ X¿^
ORÃ²ORpÔd�ÉnX¿ÓLX.�Ú^!fÎKÄÃ²ÂSTaÉ���d�^{OR_hORQ�VZO;^{OZ\Ud'XRQ¼VgOR^eT�OZ\U_hO;d�^PXRfgÉNORp�TÚTa_h^&TayÎçg\ËVLT�ÉNKNp�KN_!Ta`cbWX5VLX;QI7�ã
pÔOR^PXÑVZOéi¿^okLd8Xg\>Ta_h^!KNfgk�ÀNyÎO¿Kn\ÇâuÁ£\n_!TËÉNKNp�KN_!Ta`cbWXed'XZVZOµ^{OZ\Uk�ÉÄ_!Ta^
TËd'Ta^!_hKN^
VZOµMPOR^!_!XµpwXRpÔORQS_!XeQ�X
OZ\ÇigX¿_!TÇpÔORQS_!X
VLXZ\gORQ�VZOR^{O¿`cXZ\ Û Õ¡ø
Ö ·¸®3¨¸×s¯Pª�® ÉNKNyz^{OZ\UÓ�t�TÇMPOèTÏkLpwT>êjk'TaQu_hKUVLTWVZO'p�TaKnX¿^�VZO
TW\Ç\nk�QS_!XZ\
d'XR^ÏO¿p�d'Ta^{ORÉNÒ�TÇ^!â��Úk'TaQ¼VLXËKn\U_!X;TaMcX¿Qu_hORMPO¿ÓZX©TÇÉUiÎXR^!KN_hp�X;VZKU\U_h^!KNfgk�K²yáva^!KUXZ\�TW\]\Uk�QS_!XZ\SQuk�p 7�QSKNMcX
ij^ok�d'X Û ÕúøúÖ ·¸®3¨¸×s¯Pª�® âwÁLp�fáXR^&TéOg\n_!T5_hçRMPQSKNMcT$T åæk'VZOwT5^{OZ\ÇXRÉNyzOR^�X�d�^PXRfgÉNORp�T$VZOw\ÇXRfg^oORMcTa^PigT
VLTW\�_!TÇfgO¿ÉUTj\'VZO�O¿QuMcTapÔKÄQSÒ�TÇpÔORQS_!XRÓÎXRkL_h^PX�ç�MP^�KnTWVLX¿Ójd8X¿Kn\�yüva^!KUXZ\'\nk�fá\nMP^�KÄ_!X¿^{OZ\�d8XgVZORpr^{ORMPORfgO¿^
KNQut�XR^�pwTa`cbWXEêjk�O�Q�bWX�d�^{OR_hORQ�VZKUTÇp�â

�Úk'TÇQS_!X TjXlÂLq`Ð�×,Å'ORQ�VZORßWyáX¿k'\nÓ@TwVZKNthk'\ÇbWXô_!X¿_!TÇÉ@VLTj\@Q¼XR_hKNûLMcTÇ`cà¿OZ\EKNp�d�ÉNKNMcT�QSORMPOZ\Ç\ÇTÇ^�KnTaã
pÔORQu_hO�êjk�O�êjk'TaÉUêjk�OR^�pwvWêjk�KNQ�Tµd'XZVZO¡^{ORM�ORfgOR^�ORyzORQS_!XZ\eêjk�O¡Q�bjX¡ÉNÒSO¡KÄQS_hOR^{OZ\Ç\ÇTaÓ'\nORQ�VLX¡d'XR^{ã
_!TaQu_!X�d'XRk�McXËO¿û�MPKNORQS_hOË^{ORÉUTa_hKNyáTapÔORQu_hOÚTjXg\S^{O¿MPk�^&\ÇXZ\�McXRpÔd�k�_!TÇM�KnX¿Q¼TaKU\�O©VZOË^{OgVZOËMcXRQ�\Uk�p�KUVLXZ\UÓ
ORpäd'Ta^!_hKNMPk�ÉUTa^�êjk'TÇQ�VLX@X
QI7�pÔOR^PX@VZO@\Uk�fÏ\UMP^!KN_!XR^{Og\LKNQu_hOR^{Og\]\ÇTWVLXZ\LQSk�p�T�Q�XR_hKNû�McTa`cbWX
t!X¿^�k�pwT
d�OR^{MPORQS_!TWi¿O¿p ^{OZVZk�ßWKUVLTµVLXè_!XR_!TaÉÏVLXg\�\Uk�fÏ\UMP^!KN_!XR^{OZ\Çâ,Í©p d�^PXRfgÉNORp�TµVZOèOZ\UMcTaÉUTµ\Uk�^Pi¿O¡êjk'TaQ�VLX
\UOèd�^{OR_hO¿Q¼VZOeKNQu_hOR^�ÉNKniÎTa^�\UKU\n_hO¿pwTW\á^{ORp�XR_!XZ\á^{O¿McXR^!^{O¿Q¼VLXÑþW\áMcXRp�d'X¿QuORQS_hOZ\>VZOeMc÷ZVZKUiÎX¡VZKU\Ud'XRQuKNã
fgKNÉNKNßÎTWVLTW\Çâ Ð Og\n_!TE\nKN_hk'Ta`cbWX;ç;OZ\U_!TÇfÎORÉNORMPKUVLT�p�TaQuk'TaÉNp�O¿Qu_hO;k�p�T�ÉNKUigTa`cbWX;d'XRQS_!XRã�TÇã3d'XRQS_!X;d�OR^{ã
\UKn\U_hORQS_hO�ORp t!X¿^!pwT
VgOË_
7�QSORÉ�I ® Ö ¾Î¾¿¬&·¸¨¸¾�� YWO¿Qu_h^{OÚVZk'TW\�^{OZVZOZ\�^{O¿pwXR_!TW\UÓ¿d'XZ\Ç\UKNfgKNÉÄKN_!TaQ¼VÏX©T'ORÃ²d'XR^{ã
_!Ta`cbWX¡O¡KNp�d'XR^!_!Ta`cbWX�VZO�TW\Ç\nk�QS_!XZ\>ORQu_h^oO�TÇpÔfÏTW\]â Ð OZ\n_hO¡M²Tj\ÇXRÓ'êjk'TaÉUêjk�OR^�pÔORQ�\]TWijORp VZO¡k�p
TW\]\Uk�QS_!X©O¿Ãcd'XR^�_!TjVLXÚçðVZKNt3k�Q¼VZKUVLT
_!XR_!TaÉNpÔORQu_hOÚd'XR^�_!XZVLTW\�TW\8^{OZVZOg\8^{ORpwX¿_!Tj\
VZKÄ^oORMP_!Tap�ORQS_hOÚÉÄKNã
iÎTjVLTW\UÓ'êjk�O¡_hORQSÒ¼TapöKÄpÔd'XR^!_!TWVLX¡OZ\Ç\UO�TW\]\Uk�QS_!XZâb�Úk�\UOÙå TaÓ'T5VZKNt3k'\]bWX¡_!XR_!TaÉáMcXRQS_hKNQuk'T5Ta_ý^�TÇyzçZ\
VLXZ\8_
7�QSORKU\8OZ\U_!TÇfgO¿ÉÄO¿MPKUVLXZ\�Ta_ýçðþW\�^oOZVZOZ\8^{ORp�XR_!TW\]â x TÇMPOðþW\�\Uk'TW\8McTa^&TaMP_hOR^!Àn\U_hKNMcTW\nÓüT
k�_hKNÉNKÄßzTa`cbWX
VLXµÂLq!Ð�×ZÅ'ORQ�VZORßWyáXRk£\üçep�TaKU\üKÄQ�VZKNMcTWVLTËd'Ta^&TËKNQu_hO¿^!ÉNKUigTa^'^{OgVZOZ\üÉUXRMcTaKU\�XRk�\nÀN_hKUXZ\üfgORp KUVZO¿Qu_hKNû�ã
McTWVLXZ\UÓzVLXEêjk�O�d'Ta^&T�k'\]XEijORQSOR^&TaÉNKNßÎTWVLX�Q�T Û!¾Î®C¬�­!¾¿¬&® â
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Ð Og\n_hOéMcTÇd�ÀÄ_hkLÉnX$TÇd�^{OZ\UORQS_!vapwXg\µXéd8Ta^&TWVZKUijpwT�VZOÑd�k�fgÉNKNMcTa`cbWXÑOÔ\Uk�fÏ\nM�^!KN`cbWXÔVZOÑKNQut�XR^�pwTa`cbWXZâ
Ð Og\n_hOèd'TÇ^�TjVZKUijpwT>OZVZKN_!XR^oOZ\Ïd�^�XZVZk�ßWORp Q¼XR_hKNûLMcTÇ`²àROZ\�VZO
O¿yÎORQS_!XZ\Ïd'Ta^&TµX@\UKU\n_hO¿pwTaÓuêjk�O¡TW\LO¿Quã
_h^{OZiÎT;TjXg\�\Uk�fÏ\UMP^!KN_!XR^{Og\�VZOÑTÇM²XR^PVLXèMcX¿pÿXZ\áKNQS_hOR^{OZ\Ç\nOg\ápwTaQuKNt3OZ\U_!TWVLXZ\ád'XR^8OZ\U_hOZ\ÇâZÊ©X¿p�d'Ta^&TWVLX
McXRp/T>McXRpÔk�QuKNMcTa`cbWX�M�ÉÄKNORQS_hOz×L\nO¿^!yÎKUVLX¿^ýÓWOg\n_hO
d'Ta^&TWVZKnijp�T�d�OR^!pÔKÄ_hO@T�_h^PX¿McTeVZO
p�O¿Q¼\ÇTWi¿ORQ�\LORp
\UKÄpÔk�ÉN_�¤aQuOgX©O¿Qu_h^{OÚyüvÇ^�KnXg\8d�^PXRMPOZ\Ç\ÇXZ\UÓüVZOÚt�XR^!p�T@VZOZ\UÉNKUigTWVLT
OðTaQ¼÷¿QuKNp�Tjâ [ OZ\U_hOÚpwXgVLX�Xg\�\UKU\nã
_hORp�TW\�ûLMcTÇpäpwTaKU\NÛLORÃ²ÀÄyzORKU\UÓWt!TaMPKNÉNKN_!TÇQ�VLXETe\nk'T�p�TÇQSk�_hORQS`cbWX�O�ORyüXRÉNk�`cbWXZâ

È t!X¿^!pwT@VZOð\nk�fá\nMP^�KÄ`²bjX�VÏT�KNQSt�XR^!p�TÇ`cbWX©OðT
^!KUêjk�ORßzTEVÏXZ\8p�ORMcTaQSKU\np�XZ\�VZO�\UORÉNORMP`cbWXRÓüVZORã
d�ORQ�VZORp VÏXðp�çR_!XgVLXlVZOðORQ�VZOR^{O¿`cTÇpÔORQS_!Xðk�_hKNÉNKÄßzTWVLXZâ�È�\Ç\nKNpÔÓ�Tad�^{OZ\UORQS_!vÇp�XZ\@XZ\
ORQ�VZOR^{OR`cTaã
pÔORQu_!Xg\ òW´c­ýÜ�×s¯c¾j¯c· Ó òj´c­hÜ3¯Pªoª Ö ¾Î®C´ Ó,O òW´c­hÜ�×3´c¾Î®C¬]�jºj´ â�Á£\U_hO 7�ÉN_hKÄp�XµçéXµp�TÇKU\¼yÎO¿^&\ÇvÇ_hKNÉ¼VLXZ\ü_h^�ÌZ\üd'XRKU\
d�OR^!pÔKN_hO5\UORÉNORMPMPKUXRQ�TÇ^µTj\�Q¼X¿_hKÄûLMcTa`càROZ\�VZO5TaMcXR^PVLX;M²XRp Xg\ËTa_h^!KNfgk�_!XZ\�VZOZ\U_!TW\]â Ð X;ORQS_!TÇQS_!XRÓgQSORã
QSÒuk�p VZOZ\U_ýOg\8pÔçR_!XZVLXg\�VZOÚORQ�VZOR^{OR`²TÇpÔORQS_!XÚd�OR^!pÔKÄ_hOðT¡VZORûLQuKN`cbWXðVZOÚßÎX¿Q¼TW\
VZORÉNKÄpÔKN_!TWVLTj\
VZO
VZKNt3k'\]bWXEVZO
Q¼XR_hKNûLMcTÇ`cà¿OZ\Çâ

È©d�Og\]Ta^ÔVLTðyüTa^!KNOZVLTWVZO#VZO \ÇXRÉNk�`cà¿OZ\�êjk�O�^{OZTaÉNKNßÎTap Og\n_hO�d'Ta^&TWVZKUi¿p�TlVZO�McXRpÔk�QuKNMcTa`cbWXRÓ
d'XZVZORp�XZ\�KUVZO¿Qu_hKNû�McTa^éVLXRKU\�pwXgVZORÉUXZ\�d�^!KNQSMPKNd'TÇKU\q×ÚX�VgO5^{OZVgO�VZO�Q�÷Z\ÚVZKU\U_h^!KNfgk�KUVLXR^{OZ\�OôXôVZO
VZKNt3k'\]bWXZâ Ð XÚd�^!KNp�O¿KÄ^PXÚMcTW\ÇXðT
McTad'TaMPKnVÏTjVZOðVZOÚ^{OR_hO¿Qu`cbWXðVZOÚMcXRQSÒuO¿MPKNp�ORQS_!XðVLTW\�\Uk�fÏ\UMP^!KN`càROZ\
ORp McTjVLT@Q�÷�d8Xg\]\UKNfgKNÉNKN_oT�TEk�_hKNÉNKNßzTÇ`²bjXôVZO�pÔORMcTaQSKn\Up�XZ\ÚVZO�ûLÉN_ý^�TjijORpõ^�KNMcXZ\UÓ¼d�O¿ÉnXlêjk�O�OZ\n_!TW\
\ÇXRÉNk�`càROZ\EXRt3OR^{ORMPO¿põORp ijOR^&TaÉ�X�ORQ�VZOR^{OR`cTapÔORQS_!X òW´c­hÜ�×3´c¾Î®C¬]�jºj´ â Ð X5O¿Qu_!TaQu_!X¿ÓËTEORQS_h^{OZigT�VZO
Q�XR_hKNû�McTa`càROZ\�TjXg\¼\Uk�fÏ\nM�^!KN_!XR^{OZ\uûLQ¼TaKU\uç�ORt3ORMP_hk'TWVLT�TÇ_h^&TayzçZ\¼VZO�ÉNKUigTa`càROg\ud'XRQu_!X¿ã!Taã3d'XRQS_!XRÓZ\UORQ�VLX
pÔORQ¼Xg\LO¿û�MPKNORQS_hO@êjk�O
d'XR^�VZKNt3k'\]bWXZâ Ð X
p�XZVZO¿ÉnX¡VZO@VZKNt3k'\ÇbjX¿ÓuT>ORQu_h^{OgigT>ç
O¿thO¿MP_hk'TWVLT>d8X¿^�d�^PXRã
_!XRMcX¿ÉnXg\¼VZO�McX¿p�k�QSKNMcTÇ`²bjX�O¿pïi¿^!k�d'XµTWX�QSÀÄyzORÉSVLT�^{OZVgORÓZ\UOÙå T�d'XR^>VZKÄt3k'\ÇbWX;VZO�k�p 7�QSKNMcX�d'TÇMcX¿_hO
d'Ta^&T8_!XZVLXg\�XZ\�\Uk�fÏ\UMP^!KN_!XR^{Og\�I »�­æ´P¯Pºz×s¯Pª�® YÎX¿kéd'Ta^&T8k�p \Uk�fgMcX¿Qcåæk�QS_!X©VZOZ\U_hOZ\�I Þ Ö ·¸®3¨¸×s¯Pª&® Yhâ¿Ê©XRQS_hk�ã
VLXRÓzOg\n_hOÚp�XZVZORÉUXðVZKNû�MPk�ÉN_!T@T
^{OgTÇÉNKNßzTÇ`²bjXðVZOÚp�ç¿_!XZVLXZ\�VZOÚORQ�VZOR^{O¿`cTÇpÔORQS_!XÚpwTaKU\8ORÉUTafÏXR^&TWVLXZ\UÓ
\UORQ¼VÏXðQ¼X¿^!pwTaÉNpÔORQu_hOl\Uk�d'XR^�_oTWVLX�TÇd�ORQ�TW\EX�ORQ¼VZO¿^{OR`cTap�O¿Qu_!X òW´c­hÜ3¯Pªoª Ö ¾Î®C´ â�Ê©X¿QuyzçRp ^{O¿thO¿^!KN^
QSOZ\n_hOEpwXgVZORÉUXðTèQSORMPOZ\Ç\nKUVLTWVZO�VZOÚORpÔd8Ta^{O¿ÉÄÒ�Ta^�ORÃ²d�^{OZ\Ç\ÇàROZ\
VZOð\Uk�fÏ\UMP^!KN`cbWXÚORp ORQ�VZOR^{O¿`cXZ\
VZO
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ij^ok�d'XZâ�Á£\U_!T�XRd�OR^&Ta`cbWXl\UORQ�VLXð_h^!KNyzKUTÇÉ'Q�XðMcTW\]X�VLT�VZKNthk'\ÇbWXð_!XR_!TaÉNÓ8Q¼bWXlX�çðQ¼T�VZKNt3k'\ÇbjX�d8X¿^
ij^ok�d'XZ\UÓj_!TaÉZMcXRp�X�yzOR^{ORp�XZ\�p�TaKU\'TWVZKUTaQu_hO�Q�X�Ê©Tad�ÀN_hk�ÉUX��Îâ

È�pwTaKUXR^�KnTeVLTW\£\ÇXRÉNk�`càROg\£TÇd�^{OZ\UORQS_!TWVLTW\£VZKU\n_h^!KNfgk�KLT�KNQSt�XR^!p�TÇ`²bjX@Ta_h^&TayÎçZ\£VgO�k�p�T�^{OZVZO@VZO
ÉNKUigTa`càROg\�d8X¿Qu_!XRã�Taã3d'XRQu_!X¡ORQS_h^{O¡Q¼÷g\e\nO¿^!yÎKUVLX¿^{OZ\eVZO¡ORyÎO¿Qu_!Xg\eI°ÁÏÉÄyzKNQ�ßu�-àCÓ�óAq3Á Ð È ßÞ�¢àCÓ 8 ^�	Îd�Ò¼XRQ
ßC|-�xà3Y3â��Úk�_h^&TW\SQ�bjXËk�_hKNÉNKNßÎTap êjk'TaÉUêjk�OR^�\UOR^!yzKUVLXR^áKNQu_hOR^�p�çZVZKUXËORQS_ý^oO�OZVgKÄ_!X¿^{OZ\SO;\Uk�fÏ\UMP^!KN_!XR^{Og\�VZO
KNQut�XR^�pwTa`cbWXRÓ,Oµ^{O¿McXR^!^{ORpëT�p�O¿McTÇQSKU\np�XZ\ËVZOÑVZKNt3k'\ÇbWXe_!XR_!TaÉuORp ÷gí�î ª I°ÂÏq!Ð�×ZÅ8O¿Q¼VZORßWyüXRk'\ ßu��à3Y3â
´'KNpwXZ\
_!TapÔfgçRp Tj\
^�TÇßzàROg\@VZOZ\Ç\]TW\@\ÇXRÉNk�`càROZ\@Tad�^{OZ\UORQS_!TÇ^oORp d�^�XRfgÉNORp�Tj\@VZO�OZ\UMcTaÉnT�êjk'TaQ�VLX
Tad�ÉÄKNMcTWVLTW\áQ¼T Û�¾Î®°¬&­o¾j¬�® ÓAQ¼Xed�^!KNp�O¿KÄ^PXeMcTW\]Xed�ORÉUT�QuO¿MPOZ\Ç\nKUVLTWVZO¡VZOÑVZKNt3k�Q¼VZKN^8d'X¿^8_!XZVLT;T�^{OgVZO¡XZ\
TaQI7�QSMPKUXZ\eVLXZ\eTW\]\Uk�QS_!XZ\nÓ�O@Q¼X�\nOgi¿k�Q�VLX@McTW\ÇX@d'XR^Pêjk�O�TéVZKNt3k'\ÇbjX¡_oX¿_!TÇÉ�\Ç÷@d'XZVZO�\nO¿^�d�^&Ta_hKÄMcTaã
VLTÚORp ^{OZVZOZ\ËÉUXRMcTaKU\ËMcXRQS_h^PXRÉUTWVLTj\Çâ@ÁLp ijOR^&TaÉNÓáOZ\U_!Tj\©\ÇXRÉNk�`càROg\ËKnijQ¼X¿^&Tap Xg\�pÔORMcTaQSKn\Up�XZ\©VZO
VZKNt3k'\]bWX�VLTè^{OZVZOÚfáTj\UOZTWVLXZ\'Q�X Û ÕløúÖ ·¸®3¨¸×3¯�ª�® ÓuQ¼X¿p�OZTWVLTapÔORQu_hOEMcXRp�XÚyzORÀÄMPk�ÉUX�VZOÚORQS_h^{OZiÎT¡VZO
Q�XR_hKNû�McTa`càROZ\Çâ
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ÁLp i¿O¿^&TaÉNÓ8TW\e\ÇXRÉNk�`càROZ\�fáTj\UOZTWVLTW\�Q¼Xg\�pwXgVZORÉUXZ\eTaQu_hOR^�KUXR^{OZ\e\Ç÷�\ÇbWX�TÇd�ÉNKNMcvayÎO¿Kn\�ORpÿ^oOZVZOZ\�ÉUXRã
McTaKU\nÓÏVZORyÎKUVLX5TjXg\¼McXRQ¼\U_h^&TaQ�i¿KNpÔORQu_!Xg\ËXRkÔd�^PXRfgÉNO¿pwTW\Ëêjk�OéX5\nO¿k�VZOZ\UORQSÒ¼X5Tad�^oOZ\nO¿Qu_!TÚêjk'TaQ�VLX
KNQ¼\UOR^�KnVLTW\uORp ^{OgVZOZ\üVZO>p�TaKUXR^LOZ\UMcTaÉnT�McXRp�XµT Û�¾Î®C¬�­!¾¿¬&® â¿È�\üêjk�O>_hÌ¿p _hKUVLXµTad�ÉÄKNMcTa`càROg\zORp ^{OZVZOZ\
p�TÇKU\�TÇÉUTa^PiÎTjVLTW\Ït!TaßWORpÔãhQ�X
ORpÿTÇpÔfgKNORQS_hOZ\LM²XRQu_h^PX¿ÉUTjVLXg\nÓcQ�XR^!p�TaÉÄpÔORQS_hO@Ta_h^&TayÎçZ\�VZO
McXRQSORÃSàROZ\
d'XRQS_!XRã�TÇã3d'XRQS_!X¡ORpöt�XR^!p�TéVgO¡_
7�QuORÉáORQS_h^{O¡KNÉNÒ¼TW\µVZO¡d�k�fgÉNKNMcTÇ`²bjX¡Q�T;^{OZVZOZâ áÔÊ©XRp�X¡_!TÇÉNÓLOZ\U_oTW\
\ÇXRÉNk�`càROZ\8Q�bjXðXRt3OR^{ORMPO¿p k�p�T�fÏTW\UO©d'Ta^&T
k�põ\UOR^!yzKN`cX�VZO©d�k�fgÉNKNMcTa`cbWX©O�\nkLfÏ\nMP^�KN`cbjX�VgO©KNQut�XR^{ã
p�TÇ`cbWXEVZO@i¿^&TaQ�VZO�OZ\UMcTaÉnTWâ

0 XRfjåæORMP_hKNyáXlVZOZ\U_hOðMcTad�ÀÄ_hk�ÉUXðd�^PXRd'XR^;k�p McXRQ²åæk�QS_!XlVZOð_hçRMPQuKNMcTW\UÓ�êjk�Oðd'XZ\Ç\]Tap \UOR^!yzKN^5VZO
fÏTW\UO�þ;MP^!KUTa`cbWX�VZOÑk�p \UOR^!yzKN`cX�ijORQuO¿^&TaÉÄKNßzTWVLX�VZOÑd�k�fgÉNKNMcTÇ`²bjXÑO�\Uk�fÏ\UMP^!KN`cbWX�VZOÑKNQut�XR^�pwTa`cbWXRÓ
McXRpëMcTad'TÇMPKUVLTWVZOÔVZOéOZ\nM²TÇÉUT©ORpë^{OZVZOZ\;TaÉnTa^PiÎTjVÏTj\;IhìÚí�î�Y3âAÈ�\>_hçRM�QuKNMcTW\>d�^PX¿d8Xg\n_!TW\;VZOR^!KNyüTap
VZO
_hçRMPQSKNMcTj\ÏthkLQ¼VLTapÔORQu_!TaKU\£VLXZ\�VLXRKU\Lp�XZVZORÉUXZ\�VZO
d�k�fÎÉÄKNMcTa`cbWX@TÇd�^{Og\nO¿Qu_!TWVLXZ\UÓcMcXRpwX@\UOÙå TapÔÓzT
McXRQ�\U_hKÄ_hk�KN`cbWXðVgOÚk�p�T
^oOZVZOðVZOEQ¼÷Z\
VZKU\U_h^!KNfgk�KUVLXR^{Og\�VZOEORyzORQu_!Xg\8O�XÚk'\ÇXðVZOEORpÔd8Ta^{O¿ÉÄÒ�Tap�O¿Quã
_!XZ\�VZO©ORÃ²d�^{OZ\Ç\]àROg\�VZO�\nk�fá\nMP^�KÄ`cbWX©ORp ORQ�VZOR^{OR`cXg\�VZO5ij^ok�d'X Û ÕôøúÖ ·¸®3¨¸×s¯Pª&® âáÈ�\�McXRQS_h^!KNfgk�KN`càROZ\
KNQu_h^PXgVZk�ßWKnVÏTj\�VZKÄßWORp ^{OZ\Ud�O¿KN_oXÑþËMcXRQ�\U_ýKN_hk�KN`cbWXÑVLT�^{OgVZOÑVZOeQ¼÷g\áORpöVLX¿p�ÀNQuKUXZ\�VZOed�k�fÎÉÄKNMcTa`cbWXRÓ
þ;\Uk�fÏ\nM�^!KN`cbWX¡XR^!KNORQS_!TWVLTµTWXZ\>TW\Ç\nk�QS_!XZ\>VZOèM²TjVLT;VLX¿p�ÀÄQSKUXRÓ�TjXÑ\nkLd8X¿^!_hOèfÏTW\U_!TÇQS_hOèO¿û�MPKNORQS_hO¡VLXZ\

â ��Þißoàâ£EJxë��>�-ë�n�7Jê�æ-èK¤�æ-íe:�ê]í�ë!ì ë!í:î-ç êU�i�ïè%è%êl��!�òþä�í%:G¤!í�æ-íe�_ê]è¢è��ïè%ò
ë!í:äLèxí:ä��ïèxæ-òo�ïç;�;n�ä��_ê]è��
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pÔçR_!XZVLXZ\ÚVZO5ORQ�VZOR^{OR`cTapÔORQS_!X5d8X¿^{ã!TW\Ç\Uk�Qu_!X5O5d'XR^{ã3McX¿Qu_hOg7'VÏXRÓ�TjX�TaÉUigX¿^!KN_hpwX�VZO5ORpÔd'Ta^{ORÉNÒ¼Taã
pÔORQu_!XÔVZOÔ\Uk�fÏ\nM�^!KN`càROZ\>O¿pöORQ¼VgOR^{OR`cXZ\;VZOÔi¿^ok�d'X Û ÕwøúÖ ·¸®3¨¸×s¯Pª�® ÓLOÔþ;t�TÇM�k�ÉnVÏTjVZOÔVZOÔ\UO¡d'XZVZO¿^
ORt3ORMP_hk'Ta^¼McX¿Qu_h^PX¿ÉnX@VZOETaMPOZ\Ç\]XETWXZ\£TW\Ç\nk�QS_!XZ\£VZO�McTWVLTèVÏXRp�ÀNQuKUXZâ

Ð Og\n_!Tá_hOZ\UO'd�^�XRd'XRpwXg\Zk�p pwXZVZO¿ÉUX
VZO'OZ\nd'Ta`cX
VZO'KNQSt!X¿^!p�TÇ`cbWX'McXRQSMP^{OR_hKNßzTWVLX'd'XR^Sk�pwTá_!XRd'XRÉUXRã
ijKnTeVZO�^{OZVZO@VZO�Q¼÷g\'TW\Ç\nO¿Qu_hO�Q�T�MP^!KUTa`cbjX@VZO ºj´²Þ©ñ¸¾g¨½´�ªüºW¬üò Ö »�·¸¨¸×s¯c±s³P´ Q¼T Û�¾g®C¬&­o¾j¬�® â

È�X�QuÀÄyzORÉeVLTÑKNQSth^�TÇã3Og\n_h^ok�_hkL^&TÑk�p VLXRpÔÀÄQuKUX�ç�t�XR^!p�TWVLX�d'XR^Úk�p XRk�yüva^!KUXZ\¡\UOZijp�ORQS_!XZ\
VZO�^{OZVZO�VZO�_!TÇÉ�pwXZVÏX�êjk�O�ORÃ²KU\n_!T$\nORpÔd�^{O�k�p McTap�KNQSÒ¼X�KNQu_hOR^�KUXR^�TéÉÄKUiÎTa^�êjk'TaKU\]êjk�O¿^�VZk£Tj\
p�vjêjk�KNQ�TW\�VZO¿Qu_h^PXðVLX�VLXRpÔÀÄQSKUXZâ¼Í©p VLXRpÔÀÄQSKUX©OZêjk�KNyüTaÉÄOðT
k�pwT ¹P´c¾j¯è¯PºzÞ©¨¸¾g¨«ª�®3­ý¯²®h¨ Ù ¯ IhVLXÚKNQuã
ijÉÄÌg\nÓ ¯PºzÞ©¨¸¾Î¨½ª�®3­h¯c®3¨ Ù ¬�ª�×s´PòW¬ Y�M²XRQuû£i¿k�^�TjVLT;^oORMcXR^!^{O¿Q¼VLXÔTWXÑd�^PX¿_!XRMcXRÉUX¡ø�"8í�Õ I°øúÖ ·Ä®h¨Ä×3¯Pª&®CÜ!ØÎ×s´PòW¬
" ´c¾¿¬ í ¾Î¾¿´ Ö ¾g×s¬&Þ�¬&¾Î® Õ ­¶´c®C´c×3´c· Y¢ßC|¢�-àCÓjk�p VÏXZ\�pÔORMcTaQSKU\np�XZ\�d�^{ORyzKn\U_!XZ\�Q�X�McXRQS_hORÃ²_!XÚVLT Û�¾g®C¬&­o¾j¬�®
øúÖ ·Ä®h¨Ä×3¯Pª&® í ºWºz­æ¬!ªoª í ·Ä·½´c×s¯c®h¨«´c¾ í ­ ×5�z¨¸®C¬�×Ù® Ö ­¶¬ ßC|¢�-à'ICÈ©d�Ì¿Q¼VZKNMPOÑÈ�Y3âeóAOZijk�Q¼VLXÑOZ\U_!T5Ta^Pêjk�KN_hORMP_hk�^&T
VZO�VZKNthk'\ÇbWX©Q¼T Û�¾Î®°¬&­o¾j¬�® ÓÎk�p�T�ßÎX¿Q¼T@TjVZpÔKNQuKU\U_h^&Ta_hKNyáT�McX¿Q¼\UKU\n_hO©QukLpwT�^{Ogi¿KUbWX5VLT
^{OZVZO©Q¼TEêjk'TaÉ
OZ\U_!vEVZO¿û�Q�T�k�pwT@igTap�TEVZO©ORQ�VZOR^{OR`cXg\�VZO�i¿^!k�d8X Û ÕôøúÖ ·¸®3¨¸×s¯Pª&® I Þ Ö ·¸®3¨¸×s¯Pª&®Îª&×3´PòW¬ YCÓg_!TaÉ�êjkLO;k�p
d'TaMcXR_hO�ORpÔKN_hKUVLX�d'Ta^&T¼k�p VZOg\]\UOZ\üij^ok�d'XZ\zç�McXRQSû�Q�TWVLXeþ¼t3^PXRQu_hO¿KN^&T¼_!XRd'XRÉU÷Zi¿KNMcTËVLT¼^{OZijKUbjXgâRÁ£\U_hO
pÔORMcTaQuKU\UpwXÑVZOèMcXRQS_h^PXRÉUXeçè^{OZTaÉNKNßzTjVLXed�O¿ÉUXZ\áORQSMcTÇpÔKNQuÒ�TWVLXR^{OZ\>VZOÑVZKÄt3k'\ÇbWX¡I Þ Ö ·Ä®h¨Ä×3¯Pª&®�­æ´ Ö ®C¬�­hª Y
Q�TËt3^PXRQS_hORKN^&TÚVLXéVÏXRp�ÀNQuKUXRÓLêjk�O5TjX;^{ORMPORfgO¿^{ORpïk�p d'TaMcXR_hO;ORp�KN_hKUVLXµd'Ta^&T�k�p VLXZ\Ëi¿^ok�d'XZ\ËVLT
iÎTÇp�T�Q�bWX5X5VZORKNÃSTÇp d8TW\Ç\ÇTÇ^�d'Ta^&TEX;ORÃ²_hOR^!KUXR^eVLT�^{OZijKnbWXZâÏÈ�\]\UKNpÔÓZk�p�T�ßÎX¿Q¼TETjVgp�KNQSKn\U_h^&Ta_hKNyáT
t�TaMPKÄÉNKN_!T;T;i¿Og\n_!bWX¡VLXÑVLXRpÔÀÄQSKnXÑICORp d8Ta^!_hKNMPk�ÉUTa^�T�McXRQSû'ijk�^&Ta`cbWX¡VLT;\Uk'T�t3^PXRQS_hORKN^&T�_!XRd'XRÉU÷ZijKÄM²TjYCÓ
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�ð\�Q�XRpÔOZ\;VZO$VLXRpÔÀÄQuKUXéd'XZVZORpë^{O¿d�^{OZ\UORQu_!Ta^èk�p�T©^{OZijKUbjXé^{ORp�XR_!T�VLTÚ^{OZVZO$XRkwkLpwT©^{Ogi¿KUbWX
ÉUXRMcTaÉUâ Ð OZ\n_hO 7�ÉN_hKNpwXÑMcTW\ÇXÔXéQ¼X¿p�OÑ_!X¿pwT©k�p \nO¿Qu_hKUVLXÔijOZXZij^&vaû�McX¿ÓL_h^�TÇQ�\UyÎOR^�\]TaÉ�T�êjk'TaÉUê¿kLOR^
XRk�_h^PX5VÏXRp�ÀNQuKUXZâÏÁ£\U_hOZ\�Q¼XRpÔOZ\�ÉUXRMcTaKU\ËVLbWX5\Uk�d'XR^!_hO5TWX5VZOZ\UORQSyáX¿ÉNyÎKNpÔORQu_!X5VZO�TÇd�ÉNKNMcTa`càROZ\�êjk�O
k'\UORp \UOR^�yÎKN`cXZ\'KNQ¼VZO¿d�O¿Q¼VZO¿Qu_hORpÔORQS_hOðVLT
^oOZi¿KUbWXðT¡êjk�OÚd�OR^!_hORQSMPORp McXRp�XÚçðXÚMcTW\ÇXðVLTj\
Tad�ÉÄKNã
McTa`càROZ\�p�÷RyzORKU\]âðÈ�\Ç\nKNpÔÓË\Uk'ijOR^!KNpwXg\ÚT@k�_hKNÉNKNßzTÇ`cbWXlVLXZ\�Q¼X¿p�OZ\ ·½´c×s¯c·û�W´Pª&® d8Ta^�TE^oORt3OR^{ORQSMPKUTÇ^5X
VLXRpÔÀÄQSKUX�VLTèp�vjêjk�KNQ�TèÉUXRM²TÇÉNÓSO ·½´c×s¯c·½ºW´cÞË¯c¨¸¾ d'Ta^&Te^{ORt3OR^{ORQSMPKUTa^©X�VLXRp�ÀNQuKUX�VLTe^{OZVZOEÉUXRMcTaÉUâ [ O
p�XZVLX�Té\nk�d'XR^�_!TÇ^�t3k�_hk�^&TW\èTad�ÉÄKNMcTa`càROg\nÓ�_!XZVLXZ\èXZ\�Q¼XRpÔOZ\£McX¿p \UORQS_hKUVLX�ijOZXZij^&vaû�McX@OEd�^{O¿û�ÃSX
·½´c×s¯c· ÓzVZORyzOR^&bWXE\UOR^¼^{Og\nO¿^!yáTWVLXg\]â
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ÁLp McTWVLT©VLXRp�ÀNQuKUXeORÃ²KU\n_hOek�p McXRQcåækLQu_!XÑVZOeORQS_hKUVLTjVgOZ\ápÔORp�fÎ^PX¡êjk�Oe^{OgTÇÉNKNßzTapöXed'TÇ^�TjVZKUijpwT
VZO�d�k�fgÉNKNMcTÇ`cbWX�Oô\nk�fá\nMP^�KÄ`²bjXôVZO�KNQut�XR^!p�Ta`cbWXZâ5Á£\n_!TW\�O¿Qu_hKUVLTWVZOZ\�O¿ÃcORM�k�_!TÇp Tj\�_ý^�ÌZ\�t3k�QS`càROZ\
QSk�MPÉNOZTa^{OZ\�VZOZ\U_hOed'Ta^&TWVZKUi¿p�T;VgOeMcXRpÔk�QSKÄMcTa`cbWXRÓ�T©\ÇTafgOR^ýÓ�TËd�k�fgÉNKNMcTa`cbjX¿Ó�T;\Uk�fÏ\UMP^!KN`cbWXeOéT©VZKU\nã
_h^!KNfgk�KN`cbWXEVZO�KNQSt!X¿^!pwTa`cbWXZâjÁ£\U_!TW\�O¿Qu_hKUVLTWVZOZ\£VLXE\UKn\U_hORp�Te\]bWX�Q�XR^!p�TÇÉNpÔORQS_hO�McXRQSÒuO¿MPKUVLTj\Ld'XR^ýÓ

È Ç<;¿ÍuÆ�Ò¿ÈÔÇ]Ð ÓAd�k�fgÉNKNMcTap KNQut�XR^�pwTa`cbWXeQ�XÑ\UKn\U_hORp�TËyÎKUT;TËKNQSyáXRMcTa`cbWXÑVLTËd�^!KNp�KN_hKNyüT ò Ö »�·¸¨¸×s¯c­�ÜÞÝ â
ó²KNpÔk�ÉN_!TÇQSOZTapÔORQu_hO¿ÓÎd�^PX¿d8X¿pwXZ\�XÚk'\ÇX�VZOÚp�O¿Q¼\ÇTWi¿ORQ�\�VZO�TaQ\7�QuM�KnXÚO�T
KNQS_h^PXZVZk�`cbWX�VÏTj\
d�^�KNp�KN_hKNyáTW\ ¯²¾ Ö ¾g×Ù¨½¯c­�ÜÞÝ O ×s¯c¾g×s¬&·½¯c­ í ¾¿�Î¾g×Ù¨½´_Ü
Ý I>=-�zâ �ÎYjÉ

È ÐcÊ@?�Ð]ÎcÈ�ÍuÆ�ÒxÈÔÇcÐ ÓµKÄQSyüXRMcTap KNQS_hOR^{OZ\Ç\nOwQ¼T$KNQSt!X¿^!pwTa`cbWX�d�k�fgÉNKNMcTWVLT TÇ_h^�TÇyzçZ\ÔVLT$d�^!KNp�KN_hKNyáT
ª Ö »!ª&×�­¶¬ Ù ¬�­�Ü
Ý É

È ÐcÇcÈBAxÍC;¿ÒxÈÔÇcÐ ÓL^{Og\nd'XRQ�\ÇvÇyzORKU\>d�O¿ÉnXÑd�^PXRM�OZ\]\ÇTap�O¿Qu_!XÔVZOÔTaQ\7�QuMPKUXZ\;VZOÑQ¼X¿yáTW\>d�k�fgÉNKNMcTa`càROZ\UÓ
d�O¿ÉUXéd�^PX¿MPOZ\Ç\]TapÔORQS_!X$VLXZ\�d�OZVgKnVLXg\;VZO$\Uk�fÏ\UMP^!KN`cbWXRÓád�O¿ÉnXéM²XRQu_h^PX¿ÉUX$VZO$TÇMPOg\]\ÇX$þÚKNQut�XR^{ã
pwTa`cbWX5I>=-�zâï�WYCÓÎd�O¿ÉUT�O¿ÃcO¿MPk�`cbWX5VLX�TaÉniÎXR^!KN_hp�X5VZO©ORp�d'Ta^{ORÉNÒ�TÇpÔORQS_!X5VgO5\Uk�fÏ\UMP^!KN`càROZ\�ORp
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ó²KNpÔk�ÉN_!TÇQSOZTapÔORQu_hO¿ÓuKÄQS_h^PXZVZk�ßWKNp�XZ\'_h^!ÌZ\'d'Tad�çRKU\
VZKU\n_hKNQS_!XZ\'OðTaMPk�pÔk�ÉUvÇyzORKU\'d'Ta^&T¡VZORûLQuKN`cbWX
VLTW\u^{OZ\Ud'XRQ�\]TafgKNÉNKUVLTWVZOZ\¼VZO;êjk'TaÉUêjk�OR^�\UOR^!yzKUVLXR^�VZO�ORyÎO¿Qu_!XZ\Sd'TÇ^�_hKÄMPKNd'TaQu_hO�Q�X;\nKU\U_hORp�TÇÓgT�\ÇTÇfÎOR^G×

È ÐcÇcÈBAxÍC;¿ÒxÈED�ÈÔÒ�Å�Æ�Ç]Í
È�ÍCFcÒ Ó²iÎTÇ^�TÇQS_hO
X'McXRQS_h^PXRÉUX
VZO
TaMPOZ\Ç\]X
TWXZ\ÏTW\]\Uk�QS_!XZ\ZdN7�fgÉNKNMcXZ\ÏVLX
VLXRpÔÀÄQSKnX¿Ó
OÔyÎOR^�KNû�McT�\UO�XZ\;d�OgVZKUVLXZ\éVZO�\Uk�fÏ\UMP^!KN`cbWXÔ^{Og7�QSORp Xg\µd�^!KNyzKÄÉNçgi¿KUXZ\µQSORMPOZ\Ç\Çva^!KUXZ\Çâ Á£\U_hO
\nO¿^!yÎKUVLX¿^�_!XRpwTèMcX¿QuÒSORMPKNp�O¿Qu_!XðVÏXZ\�VÏXRp�ÀNQuKUXZ\
T¡êjk�OÚd�OR^!_hORQSMPOÚd'XR^ËMcTÇd�_hk�^�T@VLTW\'p�O¿Quã
\]TWijORQ¼\G"'í�ø/IH" ´c¾j¬ í ¾Î¾¿´ Ö ¾g×s¬�ÞË¬&¾g® ø ¬oª!ªo¯c�W¬ Y�KNQuO¿^{ORQS_ýOg\LþáORÃ²ORMPk�`cbWX
VLX'd�^PXR_!XRMcX¿ÉnX8ø�"'í�Õ�â
�ð\�Q�XRp�Og\8VLXZ\'VLXRpÔÀÄQSKnXg\�McXRKNQSMPKUVZORp McX¿p XZ\�Q¼XRpÔOZ\'VLTW\�^{OZ\Ud�ORMP_hKNyáTW\�ßÎX¿Q¼TW\8VgORû�QSKUVLTj\
yÎKUT£ø�"8í�Õ8É

È ÐcÇcÈBAxÍC;¿ÒxÈI;¿Ç ÏxÎcÇcÐcÐcÒ Ó£ç�Téd8X¿Qu_hO�VgO�ÉNKniÎTa`cbWX�VLXZ\eOZVZKN_!XR^{OZ\eO�VLXZ\Ñ\Uk�fÏ\UMP^!KN_!XR^{OZ\eMcXRp X
\nKU\U_hORp�TjâjÂ�TÇpÔfgçRp/Tad�^{O¿Q¼VZO
d�O¿ÉnTW\Lp�O¿Q¼\ÇTWi¿ORQ�\�"8í�ø Xg\'VLX¿p�ÀÄQSKUXZ\£Tèêjk�O
d�O¿^!_hORQSMPO$É

È ÐcÇcÈBAxÍC;¿ÒxÈ�;¿ÍuÐcÆ�È�ÍC?�Ê¿ÍC;xÒ¿È Ó²^{OZTaÉÄKNßzTµXèORQSMcTap�KNQSÒ¼TapÔORQS_oX¡VLXg\Ïd�OZVZKUVLXZ\�VgO@\Uk�fÏ\UMP^!KN`cbWXèO@VÏTj\
Q¼XR_hKNûLMcTa`càROZ\UÓcQ�X
d�^!KNpÔORKN^PX
McTW\ÇX
Q�X@\UORQu_hKUVLX¡VLXZ\�VLXRpÔÀÄQSKnXg\�TeêjkLO
^{OZ\Ud�ORKN_!Tap/Xg\£TW\Ç\nkLQuã
_!XZ\UÓSQ¼X�\UOZi¿k�Q�VLX@McTj\ÇX@Q¼X�\nO¿Qu_hKUVLX�VLXZ\è\Uk�fÏ\nM�^!KN_!XR^{OZ\èþeOZ\UMPk�_!TWâ�Á£\U_hOE_hKNd'X�VZO�\UOR^!yzKnVÏXR^
d8XgVZOèQ¼bWXèd�OR^!_hORQSMPOR^�Tµêjk'TaÉUêjk�OR^�VLXRpÔÀÄQSKUXRÓ²t!TaßWORQ�VLXèORQS_!bjXèd'Ta^!_hO¡VLT>^{OZVZOèO¿Qu_h^{O¡VLXRpÔÀÄã
QuKUXZ\Çâ

È x KUijk�^&T��zâ |�KÄÉNk'\U_h^&T©McTWVLT©k�p�T�VLTW\�ORQu_hKUVLTWVZOZ\;VZOg\nMP^�KÄ_!TW\�Oé^{OZ\Ud�O¿MP_hKNyáXZ\�d'Tad�çRKU\;VZORQS_h^PX
VLX�\UKn\U_hORp�TÑVZO@d�k�fgÉNKNMcTÇ`²bjX@O�\nkLfÏ\nMP^�KN`cbjXgâ Ð OZ\U_!Teû'ijk�^&TÑXg\èVLXRpÔÀÄQSKnXg\è\ÇbjX�VZORÉNKNpÔKN_oTWVLXg\£d8X¿^
ORÉNKNd'\nOg\]â��ð\�\UOR^!yzKUVLXR^{OZ\�VZO�O¿yÎO¿Qu_!XZ\SOZ\U_!bWX�ÉNKUigTWVLXg\uORQS_h^{O;\UKNÓRO©TW\uÉNOR_h^�Tj\SKUVZORQS_hKNû�McTap�ã3Q�XZ\SMcXRp�X
VZOôI x YC^PXRQu_hO¿KN^&TaÓ�VZO�ICÈ�YCMPOZ\Ç\ÇXRÓËXRk�\UKNp�d�ÉNOZ\Up�O¿Qu_hOôI [ YCKU\n_h^!KNfgkLKnVLX¿^{OZ\Çâ Ð XR_hORã�\UO�êjk�Oôêjk'TaÉUêjk�OR^
\UOR^!yzKUVLXR^¼_hORp/\nO¿p�d�^{OEX�d'Tad�ORÉLVZOEVZKU\U_h^!KNfgk�KUVLXR^oâ
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x KUi¿k�^�T��zâ |K×jÁÏQu_hKUVLTWVZOZ\£VLXZ\'VÏXRp�ÀNQuKUXZ\£VZO�d�k�fgÉNKNMcTa`cbWXZâ

ÈäKÄQS_h^PXZVZkL`cbjX�VZO�VLXRpÔÀÄQSKUXZ\©VZO5d�k�fgÉNKNMcTa`cbWX$\Uk�d'XR^�_!TðTÚMP^�KUTÇ`cbWX�VZO5k�p p�XZVZORÉUX�VZO5OZ\Ud'Ta`cX
VZOÔKNQSt�XR^!p�TÇ`cbWX VZOË·BJ$K ­ ¹ýã�VZKNp�O¿Q¼\ÇàROZ\;d'XR^¡McTjVÏT�VÏXRp�ÀNQuKUXZâùÁ£\U_hOÔp�XZVZORÉUX�VZO$OZ\Ud8Ta`cX VZO
KNQut�XR^�pwTa`cbWX�ç�k�p�T¡yüTa^!KUTÇQS_hO�VLX�pÔçR_!XZVLX�VZO�ORQ�VZOR^{O¿`cTap�ORQS_!X�d'XR^{ã3McXRQS_hOg7'VLX�Tad�^{OZ\UORQS_!TWVLX
I>=W|Îâ��Wâ �zY°Ó&Q�T>êjk'TaÉg\UO£ORQu_hO¿Q¼VZO£OZ\U_hO£p�çR_!XgVLX
VgO'O¿Q¼VZOR^{O¿`cTap�ORQS_!X£McXRp�X'kLpwTáO¿Ãc_hORQ�\ÇbjXèVLX£pÔçR_!XRã
VLXËO¿Q¼VZO¿^{OR`cTap�O¿Qu_!XËd'X¿^{ã!TW\Ç\Uk�Qu_!XRÓjMcXRQ�\U_ýKN_hk�KNQ�VLXRã�\UO©XËQ�XRpÔO©VZO©TW\Ç\nkLQu_!X�McXRpwXÚXÿ7�QSKNMcXËd'XRQS_!X
McXRpÔk�pÿO¿Qu_h^{O�XZ\µVLXRKU\>p�çR_!XgVLXZ\eVZO¡O¿Q¼VZO¿^{OR`cTap�O¿Qu_!XZâèÈ�\Ç\nKNpÔÓ'X¡OZ\Ud'TÇ`²X�VZO¡KNQut�XR^!p�Ta`cbWX�VZO
k�p VLXRpÔÀÄQSKUXEç@t�XR^!p�TWVLX@d8X¿^Ëk�p�TÑVZKNpÔORQ�\]bWX�XRfg^!KUiÎTÇ_!÷¿^!KUTÇÓ8X@Q¼XRpÔO�VLX�TW\Ç\Uk�Qu_!X�VZORQS_h^PX�VLX
VLXRpÔÀÄQSKUXRÓLT©êjk'TaÉ¼VZOR_hOR^�p�KNQ�T©TW\¼^{OZ\U_!TÇQS_hOZ\ ­ · ¼ÚVZKNp�ORQ�\ÇàROZ\ËVLXé\Uk�fgã3OZ\Ud8Ta`cX5VZOµKNQut�XR^�pwTa`cbWX
VZOZ\Ç\UO�TW\]\Uk�QS_!XZâ¼Á£\U_!T�McXRQSMPORd�`cbWX�VLX©O¿Q¼VZO¿^{OR`cTap�O¿Qu_!X©d'XR^oãhMcX¿Qu_hOg7£VLX©d'XZ\Ç\nKNfgKNÉNKN_!TET@VZORûLQuKN`cbWX
VZO¡OZ\nd'Ta`cXZ\eVZO¡KNQut�XR^�pwTa`cbWX@_hKNd�KNû�McTWVLXZ\eVZO�TÇMcX¿^PVLX@McX¿p TeQ�Ta_hk�^{ORßzTéVLTµKNQut�X¿^!pwTa`cbWX@yzORKNMPk�ã



ÊX� WK��[�\¥�i�+)���&_[]�` baA�c#9d �()�*+� |-�
ÉUTWVLTèORp McTWVLT¡TW\]\Uk�QS_!XRÓuKU\U_!XÚçRÓ�Tj\
VZKNpÔORQ�\]à¿OZ\
VZKNt3OR^{ORp ORQS_h^{O�Tj\Ç\Uk�Qu_!Xg\'OÚ^{O¿d�^oOZ\nO¿Qu_!Tap d�^PXRã
d�^!KNOZVLTWVZOZ\£VLT�KÄQSt�XR^!p�Ta`cbjX
QuORÉNOZ\Ld�k�fgÉNKNMcTWVLTWâ

È�\]\UKNp�Ó�\UO ­ µ ¼aÓ¼X�Tj\Ç\Uk�Qu_!X@çE^{ORd�^{OZ\UORQS_!TWVLXEd'XR^Ëk�p�TeMPÉnTW\Ç\UO�VZOEORyzORQS_oXg\
VZO@OZ\U_h^ok�_hk�^&T
McXRQSÒuO¿MPKUVLT;_!TaQu_!XÑd�ORÉUXZ\µ\UORk'\�OZVZKN_!XR^{OZ\>M²XRpwXÑd�ORÉUXZ\µ\UORk'\;\nk�fá\nMP^�KÄ_!X¿^{OZ\`Ü�âµÁLpöMcTWVLT;MPÉUTW\Ç\nO¿Ó£X
Ta_h^!KNfgk�_!X¶®ML8çEVZORûLQuKUVLX�d�ORÉUX�d'TÇ^ËI ­�N�OQP LÙÓSRUTCV N LRY3â���_hKNd'X�d'XZVZOE\UOR^ËVZKU\nMP^{O¿_!XRÓjM²XRpwX�QSk�p�ç¿^!KNMcXRÓ
ÉU÷ZijKÄM²XRÓ8VLTa_!TaÓ�McTWVZORKUTéVZO¡McTÇ^�TaMP_hOR^{OZ\�O¡McXRQ²åæk�QS_!X@O¿Quk�pÔOR^&vayzORÉNÓ8X¿k�McX¿Qu_hÀÄQSk'X�ICKÄQS_hOR^!yüTaÉUX@ÉNKNp�KNã
_!TWVLX¡ORp W�Y3â Æ XR^�ORÃ²ORp�d�ÉUXRÓ�d'XZVZO¿pwXZ\>_hOR^ETW\e\UOZi¿kLKÄQS_hOZ\eVZO¿û�QSKÄ`²àROZ\eVZO�Ta_h^!KNfgk�_!X1×�IuÖÇKUVLTWVZOzÖaÓ
KNQu_hO¿KÄ^�XZYjÉÎIuÖaMcXR^�ÖaÓ�XCyÎOR^�p�O¿ÉÄÒ�XRÓzTaßjkLÉÄÓzTapwTa^{O¿ÉnX@YhYjÉWOEIuÖad�OZ\]X¿ÖÇÓ¢ßC}�ÉW|W}j}¢à3Y3â

ÁLprMcTWVLTeTW\]\Uk�QS_!XEXZ\LORyzORQS_!XZ\£\]bWX�O¿Ãcd�^{OZ\Ç\ÇXZ\Ld�ORÉUTeVZKÄt3k'\ÇbWXEVZO�Q�XR_hKNû�M²TÇ`cà¿OZ\UÓWMPk,å X�McXRQS_hOg7�ã
VLXèd'XZ\]\Uk�KÎk�pwT>Og\n_h^!k�_hk�^&TµVZO¿û�QSKnVLT�d�O¿ÉnT�MPÉUTj\Ç\UO@VgO
ORyzORQS_!XZ\Ï^{Og\nd�ORMP_hKNyüTWâAÈ�\Ç\UKÄpÔÓSX
M²XRQu_hO�7'VLX
VZO�McTWVLT@Q¼XR_hKNûLMcTa`cbjX�çðt!X¿^!pwTWVLX�d�ORÉUT@KNQ¼\U_!TaQuMPKUTa`cbWXôVZO�yüTÇÉUXR^oOZ\�d'Ta^&T�X�McXRQ²åæk�Qu_!XlVLXZ\ÚTa_h^!KNã
fgk�_!XZ\¡VLT¡^{OZ\Ud�ORMP_hKNyüT¡MPÉUTj\Ç\UOZâÔÈ�VZKNMPKUXRQ¼TaÉNpÔORQu_hO¿Ó�T¡Q�XR_hKNû�McTa`cbWXðd'XgVZOR^&v�TaKNQ¼VÏT¡McXRQS_hOR^�XRk�_h^&T
KNQut�XR^�pwTa`cbWXeQ¼bWXÑTÇM�OZ\]\UÀÄyzORÉüTjXÑ\UKU\n_hORp�T;VZOed�k�fgÉNKNMcTa`cbjXeOÑ\nk�fá\nMP^�KÄ`²bjXÑVZOeKNQut�XR^!p�Ta`cbWXRÓAKNÉÄk£\n_h^&Taã
VLTeT£MPKNQSßWORQu_!X
Q¼T x KUiÎâ �zâ �zâ ø

float [-100;100] valor 50ºC

date instante 2001/08/09 11:20:00

enum {A,B,C,D} sensor B

Outros dados

/motor/temperatura

Z([-\^]�_a`�b�c b�dfehg#i^jlk�m-npoGiq]�jr`�s�nut	[ v�wx`zy#{Snqk7`|_M`}np`S~�~-]�s�t�np�S�9jrnut�nu_M�Gt	iuj�k�i^_M`|t	]�_M`S�Sc

e�~Ut�`7[ s�t	iu_�k�_Ei^t�`zyx{fnIohn�ius�oGiu_Ei^y#`|jlius�t�n�k7nu_E�Cw#nus�t	iu�7ohn���`|w<[ m�[ t�`�`q`SoG[ y#{fnIoGi�s�nu��nG~�`S~z~U]hs��
�-���U�����^���7�U���M�^���S�E�2�a�S�h���U���-�>�����2 #�h¡S�S¢M£����¤��¥¤���7�h�U�S¢M�U�¤¦C��¥¤�*�7 #�h���^§��M¦	����¥¤���7�>���^¨^�2 #�h�U��¦G�©¦C�����^���� #��¡S�M¦

�©¢�ª>���E�>�©�z«
¬-­<���������M���^��¦C�q�M�(�S�r�U���U�>�����2 #�h¡S�S¢M£����¤��¥¤�����h�U�S¢a�U�¤¦	��¥¤���7 #�h���^§��©¦	����¥¤���7�©¦C�
���^���* #�7¡S�©¦G�©¢�ªH���¤���©�U®�¯h¡S�©�-°

�U±�²a��£©�a�S���S���2�¤£����U�U�h¦³����£���´��h���^�>��¦	§����¤���(�� #���¤���©�^�����(�^���7�*�E���U�-±
²u�������*�7�U���U�������2 #�h¡f�S¢a£��
�E�*¥E�*�µ«
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t�nG~&`fnÐ~-[-~-t	iuj�`¿iujÒÑf]�`zm-Ñf]�iu_q`|m t	]�_M`|Ó�~-ius�ohnÐ~U]�vhw<[ ius�t	iÔo@iuv�s�[ _ÌnÕi@~�Ñf]�i^j�`ÈoGiÕk�_<nuk�_�[ iGoh`SoGiG~
ohnp`S~z~U]�s�t�np`}`|w<_EiG~-w<ius�t�`z_�c
Ö

×�ØÚÙ�ØÚÛ Ü�Ý�Þqßaà�á9áµâ�ãÂäqàåà�æqä�à�ßaà�ç9è�é4à�æ�ê�ã

ehjÒÑf]7`|m-Ñf]�iu_q~U[-~-t	iujr`$oGi�k�]�ë(m�[ w#`|y#{SnÕiÔ~-]�ë½~-w<_�[ y#{SnÔo@iu�(i^_Mì$~-iu_qoGiuv�s�[-ohn�]�jíi@~�Ñf]�i^j�`&k7`|_M`
_Eiu�Ciu_Ei^s�w<[-`|_È`Õ[ s���nu_�j�`|y#{SnuÓ�`�]7~z`|_¿t�`|s�t�nîs�`Õk�]�ë@m [�wx`zy#{Snîw#n^j�nîs�`Ð~U]�ë2~Uw<_�[�yx{fn1oGi@~Ut�`Sc7ïð~-[ s��
t�`|g#i�]�t	[ m [ ñ(`Soh`6k7`|_M`6_Eiu�Ciu_Bius�w<[-`|_ò`6[�s���nu_�jr`|y#{fnroGiu��iu_aìå~Uiu_ò`6jr`z[-~ó~-[ jlk�m iG~ó`å~-]�k7nu_�t�`|_òn
jrnGoGium-nÎoGiÏi@~Uk7`|y#nÏiG~-t�`|ë@ium iuw<[-ohn@cÏôõnÏw#`S~znÏk�_EiG~-ius�t³i^Ó�~-ius�ohnÏ��`zw©]�m tB`Sohn@~înÏi^s�oGi^_Eiuy#`|jli^s��
t�nÈk7nu_E��`S~�~-]�s�t�nÈiÈk7nu_E�Cw#nus�t	iu�7ohnuÓ½nÈiG~zÑf]�iujr`îoGiÈ_Ei^�	i^_�öus�w<[-`f~�t�nujr`înÈ��nu_�jr`|t�n6oGiÈ]�j�`1÷�ø�ù
ú ÷�û@ü ý�þ#ÿ�� ø����Bþ��(ÿ	�
��ù@þ��
���>þ#ÿ����>bS¶�����t�`|mGw#nuj�nÔ~UiG\f]�iuÓ

��� ÿÚþ��>þ������ � ��! þ��#"�û@ü þ��$� � �%���&�@û��Hþ'�
k�n^_E��`f~z~-]�s�t�n

(*) ��+-, �CÿÚþ'�/.

k7nu_E�Cw#nus�t	iu�7ohn
Z([U\f]�_M` b�c 0�d 1µ[ s�t�`|gxipoGiq_Eiu�Ci^_�öus�w<[U`}oh` [ s���nu_�j�`|y#{SnGc

2 n^j�n ~Ui nuë½~-iu_��2`Ôs�`Ôv7\f]�_M`|ÓÌnÏiG~zÑf]�iujr`òoGi1ius�oGi^_Eiuy#`|jli^s�t�n oGiG~-t�`|w#`ònÏj43ut�nGohn1k7nu_E�
w#nus�t	iu�7ohnòw#nujrn i^g#t	ius�~z{fn ohnòk7nu_E��`f~z~-]�s�t�n^Ó7k7nu_1`zk�m [ w#`|y#{SnQoGiò]�j v�m t	_<nQ`Sn65�]hg�n oGi s�nu�
t	[ v�w#`|y�7ui@~�c 2 n^jli^s�t�`|s�ohnQ`Ðv�\^]�_a`zÓ �6� ÿ þ��>þ8�:[-oGius�t	[ v�w#`ln s�n^jliQohn k�_<n^t�nuw#num-nQ`l`|t	_�[ ë@]�[ _
`SnõiG~zÑf]�iujr`1k�_<nuk7nG~-t�nGc:9 �;! þ��#"�û(ü þ#� [ s�o@[�w#` nÂohnuj4<�s�[-nÂoGiõk�]�ë@m [ w#`|y#{Sn `Sn Ñf]7`|m�k�iu_E�
t	ius�w<iÎn � �=���&�@û��>þ��&Ó�`S~�~-]�j�[�s�ohnÎn6s�nuj�iåo@iG~Ut	iÏ��m t	[ j�nÏ]�j ��nu_�jr`|t�n?>�[ iu_Mì|_<Ñf]�[ w#nuÓ�t�`|m�w#nu�
jrnuÓ��S�Gë½num-~�`S�h`zw<y�7uiG~z�A@�BDCE91�ScFB�iu_�t	ius�w<ius�ohn `S~7s�nut	[ v�w#`|y�7uiG~�iujl[ t	[-oh`S~HG}w<mU`S~z~-i oGiîi^�(ius�t�nG~
ohn � �=���%�(û��>þ �&Ó�n �I+-, �CÿÚþ � _Eiuk�_EiG~-ius�t�`&]�jr`&w#nus�oG[ y#{Sn�mKJG\f[ w#`$~znuë@_EiÐnG~2�2`|m-nu_EiG~&ohnG~ `|t	_�[ ë@]�t�nG~
oh`qw<m-`S~�~-iuÓ(k7nG~z~U[ ë@[ m [ t�`|s�ohnÏ`p~Ui^m iuw<y#{Sn6oh`S~�s�nut	[ v�w#`|y�7ui@~�c�ôõn �L+-, �CÿÚþ�� k7nGoGi^j ~Ui^_ ]7~z`SohnG~ÌnG~
nuk�iu_a`fohn^_EiG~hmMJ@\^[ w#nG~h]7~-]7`z[-~-Ó�N¿Ó'ON¿Ó � Ó��&Ó�P i�Q�ÓSë@iuj w#nujrnp`S~�m [-\@`|y�7ui@~�mKJG\f[ w#`f~SRÏiUT�c

VKW��©��¡S��¦ ��°��-���¤�©� �����^�>��¦	¡S¦³������¥¤���& S�����^ #��¦ ��¥¤�������^���&¡S�©¦³°��¤�©�^����XS S�&��¡S¦³���U���^���* #�����ZY\[^« ]^« ^�®©�^���a�S��£u���



Á�Ã Á(ÃÕÇ�¼`_GÇ�·�É�Æ\a'bÏÀ ÀÌÉ7ÆCÍ½Å »�¸dc�¸Ë¸ÏÀ$cÈÀÌÊ�º�ÅóÆ�À b�e

f g�h ��� �ji glknm�opf q �sr
t qsu�v t m�w r�x�t m iy� z{x k x�|�x
f g�h ��� �j}=t opf q � u%w x�t~x���r m � q�u i w x
f g�h ��� �j} u%k�f x vnq x o*fjq �j� g�q�u%h xniy� � f x vnq r
tL�
f g�h ��� � h |�i o*f q � �#�d� ) | m iyx v ��� �j� �j� �j�
f g�h ��� � k�g t o�w x������ m | m ���I}�� ) m�wKq r�x�t�N`� � g�f } m=qsu � ��T�| u�vIk r�x�t���� o��
f g�h ��� �ji�x wsm iy��x k�q � ��r�i u%k��Lk�qsu � ) m�wMq r�x�t�N�� � w � m tL� u � ��T4�Ir�i u t m � u N`� � f�m�k&k�� } o*qM��q � �

Z([-\^]�_a`�b�c �(dfe½g#iuj�k�m-nG~�oGiq_Eiu�Ciu_�ö^s�w<[-`S~�k7`|_M`}`S~�~-]�s�t�nG~zc

ï [�s�t	_<nGoG]�yx{fnÏoGiÏohnuj4<�s�[-nG~ÌoGiIk�]�ë@m [ w#`|y#{fnI[-oGius�t	[ v�w#`SohnG~�k7nu_&s�nuj�iG~�k�iu_�jl[ t	iIw<_�[-`|_}nIw#n^s��
w<iu[ t�npoGi��&�����%�*ÿ�ü �
¡<þ=¢	þxÿBü*�Mû���� ! �È`fnÔohnuj4<�s�[-n@c

2 n^j�nÂ`zk�_Ei@~Uius�t�`Sohnõs�`1Z@[-\(c�b(c 0SÓInås�nuj�i ohnÂohnuj4<�s�[Unå��`zñ k7`|_�t	iÂoh` ~U[ s�t�`zgxiÂoh`f~Iiugx�
k�_EiG~z~s7^iG~7oGiqius�o@iu_Eiuy#`|j�ius�t�npoh`�[ s���nu_�j�`|y#{SnÌ[ s�oGiuk�ius�oGius�t	iujli^s�t	ipohnÌj43ut�nGohnq]�t	[ m [�ñ�`SohnGcfï
[ s�t	_<n@oG]�y#{Sn$oGi&s�nuj�iG~�oGi$ohnuj4<�s�[-n&s�n$`|w<t�n$oGi&i^s�oGiu_Biuy#`|jlius�t�n&k�i^_�jl[ t	i&i@~Uk�iuw<[ vhw#`z_ Ñf]7`|mF3Èn
ohnuj4<�s�[-nÕ��nus�t	i oh`¿[ s���nu_�jr`|y#{SnÕ_Ei^�	i^_Eius�w<[U`Soh`Sc(ôõn}iG~�Ñf]�i^j�`�k�_<n^k7nG~Ut�n^Ó�nÕs�nuj�iÐo½nÐohnuj4<�s�[-n
3�]7~z`fohn�k�ium-nG~½iGoG[ t�nu_EiG~½k�`|_M`&[ s�oG[ w#`|_ÌÑf]7`|mh` _Ei@\^[-{Snpo@iqk�_<nuk7`S\(`zy#{SnÔoh` [ s���nu_�jr`zyx{fn^ÓSi�k�ium-nG~
~-]�ë½~-w<_�[ t�nu_EiG~hk7`z_a`�[ s�oG[ w#`z_ÌoGipÑf]�ipohnuj4<�s�[Un�k�_Biut	ius�oGiuj _Biuw<iuë@iu_�[�s���nu_�jr`|y#{fn@c

1�n^jlius�t	i nG~�iGoG[ t�nu_Ei@~7w#nus�t	[-ohnG~�s�]�j ohnuj4<�s�[-npk7nGoGi^j `|s�]�s�w<[-`|_�ipk�]�ë@m [ w#`|_¿k7`|_M` n ~-iu]
iG~-k7`zyxn6oGiÈ[ s���nu_�jr`|y#{SnGc½ïÏ~�~-[ jlÓ½`SnÈw#n^s�t	_Mì|_�[-n6oGi6~znum ]�y�7ui@~�`|s�t	i^_�[-nu_EiG~�s�`S~ÌÑf]7`z[-~~3Ès�i^w<iG~z~�ì|�
_�[-n6]7~�`|_}jliuwx`zs�[-~UjrnG~IoGiåoG[ �	]�~�{Sn6tBn^t�`zmÌoGiõ`|s��hs�w<[-nG~�k�ium-`î_Ei@oGiõoGiåoG[-~Ut	_�[�ë(]�[Uo½nu_EiG~\£³Ó�s�i@~Ut�`
s�nu�2`Õt¤3uw©s�[ w#`Ð`ÐoG[ �	]7~z{Sn1oh`S~7jli^s�~z`S\^ius�~�oGi1`|s��hs�w<[-n¥3pm [�j�[ t�`Soh`UGÕ�C_<nus�t	iu[ _M`Ðohn1ohn^j¦<�s�[-n1`
Ñf]�iI_Ei@~Uk�iu[ t�`|jlÓ�k�ium-nÏÑf]�iÏ~-iI_EiGoG]hñ nIs���j�iu_<nÏoGi@~Ut	iIt	[ k7nÏoGiIj�ius�~z`f\fius�~�s�`�_EiGoGiGc§B7n^_$~-iu]
m-`SohnuÓ�`f~&~-]�ë½~-w<_�[ y�7^iG~&~�{Sn}ius�w#`zj�[ s�>�`Soh`S~&oG[�_Biuw<t�`|jlius�t	i}k�`|_M`Èn ohnuj4<�s�[-nÕ��nus�t	iÕi^s�oGi^_Eiuy#`SohnuÓ

 #�������^�K¨©���( #�����U¡S��¥¤�� #�h���^§��©¦C���*¥E�*�7�U����¡S¦	¯�°� #���S�^�� #����«©-­<���^ #�7¡f�M¦	���*�^�����U������£���¦9���7�q���¤���^���U���7 #�����^ #��¦ ��¥¤�������^�������¤���S��£��q���^���h�S�U�� S�7�^�«ª¥ª¥ªî«
¬K­&�7¡S���©¦G #�©���¤�*�-�©��¦ ���¤�M¦	¦ ���¯®2 #��§��S�U���7 S�h�-�S¢M�U�¤¦C��¥	¨©����¡f�M¦9���© #�2�2¦³�� #��®z���*���^�����U���a�S��¦G���U�U�����U�©£��S¥	¨M���

�U�������a�S�©�¤�M�u�-�� S��¦C�* #���(����²a��¦C�>�S #�h S�2�U�S�2���^���S�¤�±°��^�¤���2�����U���U���������( #�h�M¦	���^ #�h���-�¤��£��u«
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i6w#nus�~-iGÑf]�i^s�t	iuj�ius�t	iuÓ2k7`|_M`îk�iu_�t�nõohnG~�i@oG[�t�n^_EiG~Ioh`î[ s���nu_�j�`|y#{SnGcUB7n^_�t�`|s�t�nuÓ¿nów#n^s�w<iu[ t�nåoGi
�&�����&�*ÿBü �
¡<þ=¢Cþ#ÿ�ü*�©û���� ! �6`fnòohnuj4<�s�[UnÔk7nG~z~U[ ë@[ m [ t�` n `|]�j�ius�t�nòoh`}w#`|k7`zw<[-oh`SoGiòoGipiG~-w#`|m-`}w#nuj�k�`|�
_M`|t	[ �2`|j�ius�t	iÏw#nuj ~�n^m ]�y�7uiG~p`|s�t	i^_�[-nu_EiG~-Ó�k7nu[-~qs�{fn�3Ïs�iuw<iG~z~zìz_�[Un Ñf]�iÏw#`Soh`òoG[-~Ut	_�[�ë(]�[-ohnu_$t	iu�
sL>�` w#nus�>�iuw<[ j�ius�t�nîoh` m-nuw#`|m [�ñ�`|y#{Snpoh`f~h��n^s�t	i@~7oGiqt�nGohnG~�nG~7`S~z~U]�s�t�nG~ ú t�`|m9wxnuj�np`|w#nus�t	iuw<iqs�n
1I³Cehôóï���´��
�Cc

1x[ j�]�m t�`zs�iG`|j�ius�t	i^Ó�s�]hj ~-iu_���[ y#nåoGi6k�]�ë@m [ w#`|y#{Sn6iå~-]�ë½~-w<_�[ y#{Snå\fiusL3u_�[ w#n6iÎ`zë(iu_�t�nuÓ�k7`|_E�
t	[ w<]�m-`|_�jli^s�t	iå~-i6_EiG`|m [ ñ(`Sohn6s�`#µ�û����MÿBû �%��Ó¿`1~-]�ë½~-w<_�[ y#{Snånu_�[ i^s�t�`Soh`îk7nGo@i6_Eiu�(i^m-`z_E��~-i6ë½`S~Ut�`|s�t	i
[ jlk7nu_�t�`zs�t	iÕk7nu_�j�nut	[ ��nG~ oGiÐ~-iG\^]�_a`zs�y#`|Óxk�n^[U~2iu�(i^s�t	]7`|m j�ius�t	i¶3ÐohnÕ[�s�t	iu_Ei@~�~-iÐohnG~½w#nus�~-]�jl[ �
ohnu_Ei@~7oGiq[ s���nu_�jr`zyx{fnqwxnus�>�iuw<i^_�Ñf]�iuj ` k�_<nGoG]�ñ}iqk7nGoGi^_�w#nus�v7`|_�s�np~Ui^]1w#nus�t	iu�7ohnGc¸·

ïIs�t	iG~îoh`òoGiG~-w<_�[ y#{SnÎoh`S~Ìk�_�[ j�[�t	[ ��`S~îohnÎ~-[U~-t	iujr`|Ó�[ s�t	_<n@oG]�ñS[�jrnG~în ~U]�k7nu_�t	iÏt	i¹Ju_�[ w#nÏs�iuw<iG~-�
~zìz_�[-nGcÎïÏ~Õ_Eium-`|y�7uiG~Ðo@iQ~-iuj¯º|s�t	[ w#` ë½`S~-iòiuj ~-[U~-t	iujr`S~ÐoGiòk�]�ë@m [�wx`zy#{Snòi ~U]�ë2~Uw<_�[�yx{fn oGiò[ s��
��nu_�jr`|y#{fn w#nuj ius�oGiu_Eiuy#`|j�ius�t�nÐk7nu_E�Cw#nus�t	iu�7ohnuÓ�oG[ ñSiuj _EiG~-k�iu[ t�nl`SnÐw#nus�w<iu[ t�n�oGiÐw#nuë(iu_�t	]�_M`
ius�t	_EiÐs�n^t³[ vhw#`|y�7uiG~ il~-]�ë½~-w<_�[ y�7ui@~UÓ�iÐius�t	_Eil~U]�ë½~-w<_�[ y�7^iG~ il`|s���s�w<[-nG~}~-iÐiG~-t	iG~ ��m t	[ jrnG~ ��nu_Eiuj
]�t	[ m [ ñ(`SohnG~S��´��Cc

×�Ø¼»�ØÚÛ ½�à�é¿¾�æ�ê�À�Á9èåäqã7á�ÂUÃ�ê�ßaã�á6äqàåè�ê�ß&À
ÄUÅ�ê�ãDÆSÇ È ÉIÊ

ËIius�n^t�`z��~-iÈk7nu_/Ì�Í-ÎÏ�Ð `q_Eium-`zyx{fn6oGiÈw#nuë(iu_�t	]�_M`qius�t³_Bi$]hj v�m t	_<n6oGi6`zt	_�[ ë@]�t�n?Ìpi6nÈ_Ei@~Uk�iuw<t	[ ��n
`|t	_�[ ë@]�t�n�ÐloG]�jr` s�nut	[ vhw#`zy#{Sn@c^e ~Ut�` _Eium-`|y#{Sn-3q�(i^_<oh`SoGiu[ _M`}~UiqiÔ~sJp~-ip` w#nus�ÑÚ]�s�yx{fn

Ì o t~x�� u NÒÐ o t~x�� u T4Ì opq r f x¶NÒÐ opq r f xÓTÔÌ o x f�u�vAm }�x vEÕ Ð o | m iyx v×Ö Ì o | m iyx vIØ ú b(cÙeF�
ÚK­&�7���^��¦ �© #�S¥E�*���7���U���7 S���-�U��¦	�>��¥¤���`Û Ys]sÜµ�U��£������^��Ý����©�h�7�a�S���U�>���� #��¡f��¦³ #�7 S�����^�©�^�������>�� #�7§��M�^�>�� #�����^°

§��M¦	����¥¤���x«jÞ|���©¦	���E�*�����^�>��®M� ���^�©�^�������>�&���©���*£^¡S�© #��¦	�����U��¦���£��¤���^¥¤�* #�&¡S��£��� #���S�^��¥¤���& S���S�Â #�©��±��^��� �a£��©¢M��£ «W��©�^�>�S #�M®*�������^ #���^ #�ß®½¦ �� #�S´��� #�½�¤��¡S���¤�� #�* #�h #�����U�¤��£��½ #�S�� #�©��±
�^���� #���U���*�( #�������^�M¨©���(�>��£©�^�*���-��¦
Ý½²a�±Ý�²a��£
�^��¡S¦³���-���^���M«
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��nu_ ��iu_<oh`SoGiu[ _M`Sc e�~Ut�` iugxk�_EiG~z~�{SnuÓq[�s�oG[ w#`QÑ^]hiå]�j vhm�t	_<nÂo@iÂ`zt	_�[�ë(]�t�nåw#nuë@_Eiå]�j `|t	_�[ ë@]�t�n
oG]�jr`1s�nut	[ v�w#`|y#{SnuÓîÑ^]�`zs�ohnÂ`zj�ë½nG~ît	öuj nåjli@~Ujrnås�n^jliåiåt	[ k�n^Ó�iÂnå�2`|m-nu_�ohnÂ`|t	_�[ ë@]�t�n
iuj�k7`z_Ei^mâ>�`qw#nuj nÈ��`|mUn^_ÕohnÈvhm t	_<nuÓ½`zt	i^s�oGius�ohn6`Sn6nuk�iu_M`Sohnu_}oGi^v�s�[Uo½n$k7n^_�i@~Ut	i@chôói@~Ut	iÈw#`S~zn
~-ius�o½nÐ�2ì|m [-oh`ó`Èw#nus�oG[ y#{SnuÓ7oG[ ñS��~UilÑf]�il�SnÐvhm t³_©nloGil`|t	_�[ ë@]�t�n¦ÌÏw#nuë(_Ei¦Ð2�ón^] Ñf]�il�FÐõiuj�k�`|�
_Eiumâ>�`pw#nuj n6v�m t	_<nÎoGiå`|t	_�[ ë@]�t�n{Ì��zÓ�nu] jr`z[-~î~-[ jlk�m iG~-jli^s�t	iuÓ�� Ìlw#nuë@_EiãÐ2� nu]Ë�FÐ i^jlk7`|_Eiu�
mâ>�`6w#nuj Ì��Sc¯B7nu_pi^g#iuj�k�m-nuÓ k7`|_M`å`6s�n^t	[ v�w#`|y#{Sn�oh`6Z@[-\@c�b�c båilk7`|_M`ånG~$v�m t	_<nG~óoGi�`|t	_�[ ë@]��
t�n¯äF�Eiyx m%q (æå �s� �jçF���j� .�| m i�x v � �=èêé#ëÏi¯ä u t g ��äFì Ö=í�Ö é Ö �dë k&u t k x v ON ìHëÎ~z{Sn���ìzm [-oh`S~6`f~
~-iG\^]h[�s�t	iG~h_Eium-`|y�7uiG~

| m iyx v×o t~x�� u Nïî�ð�ñ�ò ó o t§x\� u T�| m iyx vjopq r f x¶Nïîlðêñ�ò ó o*q r f xÓTô| m iyx v×o � Õ �j�%èêé Ö �%è�é Ø
k&u t k x v×o t~x�� u Nöõ=÷êøSõ=ò ó o t§x\� u T knu t k x vjopq r f xHN¿õ=÷êøSõ=òjó opq r f x«T k&u t k x v×o ON Õ�í�Ö ì Ø

×�Ø¼»�ØÚÙ ½�à�é¿¾�æ�ê�À�Á9èåäqè�áóáAÅ�ÄÔáIÁ9ßnÀ�çIù7à�á&ÆSú È ûAü

ï _Eium-`|y#{SnÔÍ-ÎÏò~-iu_���iõoGióë½`S~-iÔG1oGiuv�s�[ y#{Snõoh`î_Eium-`|y#{fnõo@iów#nuë@iu_�t	]�_M`1oGió]�jr`Is�nut	[ v�w#`|y#{Snôt
k7nu_q]�jr`ó~-]�ë½~-w<_�[ y#{Sn k c�e�~-t�`$_Ei^mU`|y#{SnloGius�nut�`|��~UiÐk7n^_ k Í-Îý%t iþ3Ô��ì|m [Uo½`$k7`z_a`ónÐw#n^s�ÑÚ]�s�t�nloGi
s�nut	[ v�w#`|y�7uiG~Óÿ�� Õ¤k%Ø N¿äêt�� ÿ��¶����Ì�� k&Ö	� Ð
�4t ��Ì�Í-ÎÏIÐ�ë|ÓS_Biuk�_EiG~-ius�t�`|s�ohnUÿ��Ìn�w#n^s�ÑÚ]�s�t�nÔoGi
t�nGoh`S~�`f~hs�nut	[ v�w#`|y�7uiG~�ohnp`S~z~U]�s�t�n m c

B7`|_M`qw#nuj�k�m�i^t�`z_	Ó@k7n@oGiuj�n@~�iG~-t�`zë(ium iuw<iu_$`q_Eium-`|y#{Sn6o@iÈw#n^ë@iu_�t	]�_M`�ius�t	_EiÏoG]7`S~Ì~-]�ë½~-w<_�[ y�7uiG~
oGius�nut�`Soh`&k�n^_ k Í ýý k � cxe�~-t�`&_Eium-`zyx{fn¶3Ôoh`fo½` k�ium-`&iugxk�_EiG~z~�{Sn k Í ýý k ��� ÿ�� Õ¤k%Ø�
 ÿ�� Õ�k � Ø Ó#iÔ~-ius�ohn
t	_M`|s�~U[ t	[ �2` t	iuj���~Uip~-iuj�k�_Ei�� knÖêk � Ö=k � ��� k Í ýý k ��T k �âÍ ýý k � ��� k Í ýý k � � c

2 n^j�np��iu_Ei^j�nG~-Ó�`S~7_Bium-`zy�7uiG~ÕoGipw#nuë(iu_�t	]�_M`�Í Îý i6Í ýý _EiG`|m [�ñ�`|j `Ð~-iuj¯º|s�t	[ w#` ohnpius�w#`|jl[ �
sL>�`|jli^s�t�npo@iqs�nut	[ vhw#`|y�7uiG~hipoGiqk�iGoG[-ohnG~�oGip~-]�ë½~-w<_�[ y#{SnuÓS_EiG~-k�i^w<t	[ �2`|j�ius�t	i@c
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/motor/temperatura

valor = 50ºCs
n

/motor/temperatura

float valor > 25ºC
float valor < 75ºC

s
n

/motor/temperatura

float valor > 25ºC
enum sensor = A

/motor/temperatura

valor = 50ºC
sensor = B

/motor/temperatura

valor = 10ºC
sensor = A

s
n

/motor/temperatura

float valor > 5ºC
enum sensor = any

s
n

/motor/temperatura

float valor > 5ºC
enum sensor = any

/motor/temperatura

valor = 10ºC

Z([-\^]�_M` b�c��fdfehgxiuj�k�m-npoh`�_Bium-`zyx{fnpoGi�w#nuë@iu_�t	]�_M` k Í Îý t�c

/motor/temperatura

float valor > 25ºC
float valor < 75ºC s

s
/motor/temperatura

float valor > 25ºC
enum sensor = A

s
s

/motor/temperatura

float valor > 5ºC
enum sensor = any

s
s

/motor/temperatura

float valor > 5ºC
enum sensor = any

/motor/temperatura

float valor > 25ºC
enum sensor = A

/motor/temperatura

float valor > 25ºC

/motor/temperatura

float valor > 5ºC

/motor/temperatura

float valor > 25ºC
enum sensor = anys

s

Z@[-\f]�_M`�b�c��Sdfehgxiujlk�m-npoh` _Eium-`|y#{SnpoGiqw#nuë(iu_�t	]�_M` k Í ýý k � c
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×�Ø¼»�ØÚ× ½�à�é¿¾�æ�ê�À�Á9èåäqã7áóè�æ���æ-ÁAÀ�ã�ánÆ�� û
� ú

ôó]�j ~-[-~Ut	i^j�`�Ñf]�i$oGö}~-]�k7nu_�t	i}`Sn&jliuwx`zs�[-~Ujrn}oGi$`|s���s�w<[-nuÓn3 s�iuw<i@~�~zì|_�[-n}oGi^v�s�[ _�`�~Uiuj¯º|s�t	[ w#`
s�`�ë½`f~-i1ohnÏ~-iu]å�C]�s�w<[-nus�`|j�ius�tBn@c�e�~Ut�`H31oGius�nut�`Soh`�k�i^m-`q_Bium-`zyx{fn m Í ý� k Ó�`ÔÑf]7`|m�iG~-tB`|ë@i^m�i^w<iÏ`
_Eium-`|y#{SnÈoGi¿w#n^ë@iu_�t	]�_M`�ius�t	_Ei¿]�jr`q~U]�ë½~-w<_�[�y#{Sn k i¿]hj `|s���s�w<[-n m k�`|_M`�]�j jliG~-jrnÈ`S~�~-]�s�t�nGc^ï
_Eium-`|y#{Sn m Í ý� k 3���ì|m [Uoh`�~-i�iî~�JI~-i#ÿ�� Õ¤mFØ�� ÿ � Õ�k%Ø ON��|Ó@n^s�oGi¥ÿ�� Õ�m�Ø NÒäêt��;ÿ � ����Ð �¦t Ö!� Ì"�
m � ÌLÍ ÎÏ Ð�ëSc�C�`zm�wxnuj�nóoGiuvhs�[-ohnôÿ � Õ�m�Ø _Eiuk�_EiG~-ius�t�`In$w#nus�ÑÚ]hs�t�nóoGi}t�n@oh`f~¿`S~�s�nut	[ v�w#`|y�7ui@~�t�`z[-~
Ñf]�iuÓGk�`|_M`îÑf]7`zm-Ñf]�i^_�`|t	_�[ ë@]�t�nôÐÎoG]�j�`�s�nut	[ v�wx`zy#{SnuÓGiugx[U~-t	ióoGiuvhs�[-ohn$s�nó`|s���s�w<[-n m ]hj v�m t	_<n
oGi `|t	_�[ ë@]�t�n�Ì#Óµk7`|_M`Èn@~&Ñf]7`|[-~�3}�(i^_<oh`fo@iu[ _M`È`�_Eium-`zyx{fn�Ì�Í ÎÏ Ð2c�ËI[�ñS��~-i}ius�t�{Sn Ñf]�i n `|s���s�w<[-n m
3q_Eium i^�2`|s�t	i�k�`|_M`}`}~U]�ë2~Uw<_�[�yx{fn k Ó(n^] Ñf]�ip`Õ~-]�ë½~-w<_�[ y#{Sn k 3qw#n^jlk7`|t¤<���iumGw#nuj nÔ`zs���s�w<[Un m c

/motor/temperatura

float valor > 25ºC a
s

/motor/temperatura

float valor > 25ºC
enum sensor = A

a
s

/motor/temperatura

float valor > 5ºC
enum sensor = any

a
s

/motor/temperatura

float valor > 5ºC
enum sensor = any

/motor/temperatura

float valor > 25ºC
enum sensor = A

/motor/temperatura

float valor > 25ºC

/motor/temperatura

float valor > 5ºC

/motor/temperatura

float valor > 25ºC
enum sensor = anya

s

Z@[-\f]�_M`�b�c�#Sdfehgxiujlk�m-npoh` _Eium-`|y#{SnpoGiqw#nuë@i^_�t	]�_M` m Í ý� k c

B7nu_�vhjlÓ oGiuvhs�i^��~-iõ`È_Bium-`zy#{Sn m Í �� m ����ì|m [Uo½`Èk7`|_M`dÿ � Õ¤mFØ$
 ÿ � Õ�m � Ø c#C�`|m�w#nujrn�~-iu_MìÏoh`|�
ohn `Ôw#n^s�>�iuw<iu_Èjr`|[U~Ô`foG[-`|s�t	iuÓÌ`S~q_Eium-`|y�7ui@~�Í ý� i�Í �� _Eiu��ium-`zj���~-iÏë2`f~-t�`|s�t	i1[ j�k�n^_�t�`|s�t	iG~�s�`
w#nus�w<_Eiut	[ ñ�`|y#{Sn1ohnG~7jli^w#`zs�[-~UjrnG~�oGiîi^s�w#`|j�[�sL>�`|j�ius�t�n1oGi1~-]�ë½~-w<_�[ y�7ui@~�i1oGi `zs���s�w<[-nG~-Ó�_EiG~-�
k�iuw<t	[ ��`zj�ius�t	iGc
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/motor/temperatura

float valor > 25ºC a
a

/motor/temperatura

float valor > 25ºC
enum sensor = A

a
a

/motor/temperatura

float valor > 5ºC
enum sensor = any

a
a

/motor/temperatura

float valor > 5ºC
enum sensor = any

/motor/temperatura

float valor > 25ºC
enum sensor = A

/motor/temperatura

float valor > 25ºC

/motor/temperatura

float valor > 5ºC

/motor/temperatura

float valor > 25ºC
enum sensor = anya

a

Z@[-\^]�_a`�b�c ´�dfehg#i^jlk�m-npoh` _Eium-`|y#{SnpoGiqw#nuë@i^_�t	]�_M` m Í �� m � c

ôói@~Ut�`õ~Ui^w<y#{Sn `zw<_BiG~Uw©ius�t�`|jrnG~Õ_Ei^mU`|t	[ ��`zj�ius�t	i ` ú&% ²(c ²��qoG]7`S~Ðnu]�t	_M`S~}k�_�[ jl[ t	[ �2`S~-Óß�#û��@û��*ü*�#ÿ('*)
i��
�#û��
� , �#ÿ,+îû.-(û���ü þ/'*)�Ó�i `|k�_EiG~-ius�t�`|jrnG~Õ`S~7�C]�s�w<[-nus�`zm [-oh`SoGiG~�ë½ìS~U[ w#`S~ÕohnpjrnGoGium-n oGiÔk�]�ë@m [�wx`z�
y#{SnÔil~U]�ë2~Uw<_�[�yx{fnÐk�_<nuk7nG~-t�nÔs�iG~-t	iÔt	_M`|ë½`|mâ>�n@c�9 Ñf]7`foG_©nò~-iG\^]�[ s�t	iÔm [-~-t�`}t�n@oh`f~}`S~ k�_�[ j�[�t	[ ��`f~
oGiuvhs�[-oh`S~zc

0�132�134	560.7(8&9 w#nujl]hs�[ w#`|_�` k�]�ë(m�[ w#`|y#{SnpoGiq]�j `f~z~-]�s�t�n
4	0�134	:	;60.7,<=13>�134	56?.8&9 w#`zs�w<ium-`|_�nqvhj oh` k�]hë@m [�w#`|y#{SnpoGiq]�j `S~�~-]�s�t�n
@A2�BC;6564	0.7(8*9 ius���[-`|_�]�j�` s�n^t	[ v�w#`|y#{Snp~�n^ë@_Eiq]�j `f~z~-]�s�t�n
D	2.BED	4	7F:	G�:	7�8&9 w#nujl]hs�[ w#`|_�[ s�t	iu_BiG~�~-iqi^j t�nGoh`}nu]1s�]�jr`�k7`|_�t	i

oh`�[ s���n^_�jr`zy#{SnpoGiq]hj `S~�~-]�s�t�n
4	0�134	:	;60.7(H.2�BCD	4	7(56I	J.?�8&9 w#nujl]hs�[ w#`|_�npoGiG~-[ s�t	i^_EiG~z~Uiqk7n^_

[�s���nu_�jr`|y#{fnÔ`zs�t	iu_�[-nu_�jlius�t	ip~-]�ë½~-w<_�[ t�`

Z([-\^]�_a`�b�cÙe|¶(d Bh_�[ jl[ t	[ �2`S~�ohnp~U[-~-t	iujr`Sc

ï Z@[-\(cxb(cÙeFe6oGiujrnus�~Ut	_M`6`È_Ei^m-`zy#{Sn ius�t	_Ei w#`Soh`È]�j�`6oGi@~Ut�`S~&k�_�[ jl[ t	[ ��`f~&i�nÐiG~zÑf]�iujr`6oGi
ius�oGiu_Eiuyx`zj�ius�t�n6k�_<nuk7nG~-t�nÎ`zs�t	iu_�[-nu_�jli^s�t	i ú*% b�c ²(cÙeF�CcóïÏn6w#n^s�t	_Mì|_�[-nÎoh`f~în^]�t	_M`S~��C]�s�y�7uiG~-Ó�s�`
k�]�ë@m [ w#`|y#{fn�oGi ]hj�`Is�nut	[ vhw#`zyx{fn s�{Sn�3 s�i^w<iG~z~�ì|_�[-n [ s�o@[�w#`|_�]�j v�m t	_<nGc 9 ]7~zn�oGi ]�j v�m t	_<n
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s�]�j `|s���s�w<[-nÐk�iu_�j�[ t	iÐ[�s�oG[ w#`|_p`$k�]�ë@m [ w#`|y#{SnloGiÐ]�j ~-]�ë@�CiG~-k�`|y#nloGiÐ[ s���nu_�jr`zy#{SnloG]�j `f~-�
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iuj�k7`z_Ei^mâ>�`|jli^s�t�n`3�_Eiuk�_Ei@~Ui^s�t�`Sohn�jr`zt	i^j�`|t	[ w#`|jlius�t	i�k�ium-`�_Ei^mU`|y#{Sn³Ê�Íöä Õ¤k&Ö � Ø � k �;��T/�$�
Ë ë|Ó¿oGiå`|t	_�[ ë@]�[ y#{Sn�ÑÚ]7oG[ w<[-nG~z`1o@iói^g#k�_Ei@~�~�7uiG~îoGiå~-]�ë½~Uw©_�[ y#{fnå` \^_�]�k�n@~IoGiåoG[ �C]7~�{SnuÓ¿n^s�oGi{�
w#nus�~-t	[�t	]�[Ìn6w#nus�ÑÚ]�s�t�nåoGi6t�nGoh`S~I`S~Ìiugxk�_BiG~�~�7ui@~IoGiå~-]�ë½~-w<_�[ y#{Snå~-]�ë@j�iut	[-oh`f~Ìm-nuw#`|m jlius�t	i6k�iu�
m-nG~$~-]�ë½~-w<_�[ t�nu_Ei@~UÓhi Ë _Ei^k�_BiG~Ui^s�t�`Ïn w#nus�ÑÚ]hs�t�n�oGi t�nGohnG~ÈnG~$\f_B]�k7nG~¿mUn^w#`|[U~È`zt	_�[�ë(]D<���iu[-~�c�B7n^_
iugxiuj�k�mUn^Ó(`}~-iG\f]�[�s�t	iqv�\^]�_M` [ m ]7~Ut	_a`�]�j k�n@~�~K<���iumGw#nus�ÑÚ]�s�t�npoGip~-]�ë½~Uw©_�[ y�7uiG~-Ó
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C�`|ë@ium-`Ó0(cÙeSdXìh[-~Ut�`Ó>�[ k�n^t¤3ut	[ w#`ÕoGiÔ~U]�ë½~-w<_�[ y�7^iG~zc

ïÏ~@m�i^t	_M`S~@j�`|[ �7~Uw©]�m-`f~@_Eiuk�_Ei@~Ui^s�t�`|j w#nus�ÑÚ]�s�t�n@~½oGi�~-]�ë½~-w<_�[ t�nu_EiG~ ú jrìSÑ^]h[�s�`S~½nu]pk�_<nuw©iG~�~znG~��
i¿w#`Soh`�m iut	_a`�j�[ s��7~-w<]�m-`�_Ei^k�_BiG~Ui^s�t�`�]�jr`�iugxk�_EiG~z~�{SnÈoGiÈ~-]�ë½~-w<_�[ y#{Sn ú [ s�oGi^k�i^s�oGius�t	iuj�ius�t	iÈohn
jrnGohnÐo@iÕius�oGiu_Ei^y#`zj�ius�t�nÐ~-iu_7k7nu_E��`S~�~-]�s�t�nÐn^]òk7nu_E�Cw#nus�t	iu�7ohn��	c�1µiÐn}s���j�iu_<n oGi \^_B]hk�n@~&oGi
oG[ �C]7~�{Sn$i6`�w#`|k7`|w<[-oh`fo@ióoh`f~�t�`|ë@ium-`S~¿oGiÈius�w#`|j�[ s�>�`zj�ius�t�n$��nG~z~Ui^j [ m [ jl[ t�`SohnG~-Óh`�t�`|ë@ium-`î`|s��
t	iu_�[-n^_½w#nus�~-t	[ t	]�[ _�[-`Ìn¿i^jlk7`|_Eiumâ>�`zj�ius�t�n¿t	_�[ �([-`|m ÓGnus�oGiÈ`�w#`fo½`Ì~-]�ë½~-w<_�[ y#{Sn¿w#`|ë@iu_�[-`q`Ì`|t	_�[ ë@]�[ y#{Sn
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oGiÐ]�j \^_B]�k7nloG[-~-t	[ s�t�nuÓ�`fnlÑf]7`|m&~Ui¶ÑÚ]hs�t�`|�2`|j nG~ _Ei@~Uk�iuw<t	[ ��nG~$~U]�ë2~Uw<_�[�t�n^_EiG~zc�YIjr`$��iuñåÑf]�i
iG~z~z`f~�w#nus�oG[ y�7uiG~�s�{Sn ~-i1��iu_�[ v�wx`zj s�`Ð_EiG`|m [-oh`foGi^Ó�iugx[-~Ut	iQ`Ôs�iuw<iG~z~-[-oh`fo@i oGi1_EiGnu_<\(`|s�[ ñ�`|_6n
iG~zÑf]�iujr`6`|s�t	iu_�[Un^_³Ó�oGiÐjrnGohn�`È_EiG~-k7nus�oGiu_qs�{Snl~�J�`fn@~&[�s�t	iu_EiG~z~-iG~$oGi w#`fo½`6~U]�ë½~-w<_�[ t�n^_qjr`f~
t�`|jlë�3^j G$m [ j�[�t�`|y#{SnloGiÐ_Eiuw<]�_M~znG~zc�ïÏ~z~-[�j�Ó7`SoGjl[ t	[ s�ohnÔ]hjÒs���j�iu_<nÐjrì|g#[ jrnloGil~Uiut	il\f_B]��
k7nG~�oGiIoG[-~-t	_�[ ë@]�[ y#{SnIoG[-~Uk7nusL<���iu[-~UÓ(nI`|s�t	i^_�[-nu_2iuj�k7`z_Biumâ>�`|j�ius�t�nÌk�n@oGiI~-iu_2_Ei@nu_<\@`|s�[ ñ(`SohnuÓfk�n^_
iugxiuj�k�mUn^Ófs�`S~D>�[ k�Jut	iG~-iG~ ú `F�xi ú ël��`zë2`z[ g�nuÓSw#`|ë@ius�ohnp` w#`fo½`�m [ s�>�` ]�j \f_B]�k7npoG[ �Ciu_Eius�t	iGc

Ø Ù�Ú¢Þ
Ü�ß Ù
Ý é Ú¢Þ
â ã Û
à ä Û á
ç¢ê è
å ë æ

ØíÝ é Ú¢Þ
Ø Ü�ß Ù
â ã ä Û
à ä á
ç³ê è
å ë æ

î ØSï î�Ü ï

C�`|ë@ium-`Ó0�c ²�dfïIm-\^]hj�`S~D>�[ k�Jut	iG~-iG~�oGiq_EiG~znum ]�y#{SnGc

2 n^j�nò~UiÔk�n@oGi nuë2~Ui^_��2`|_	Ó�`Õk7`|_�t	[ _Io@ip]�j�` ~-[ t	]7`|y#{Sn oGipi^jlk7`|_Eiumâ>�`zj�ius�t�np[ s�[�w<[-`|m�nus�oGi
~-iu_�[-`|j k�_Ei^w<[-~�n@~ t	_BiuñSil\f_B]�k7nG~$oGilo@[��C]7~z{SnuÓ�`È_EiGnu_<\(`|s�[ ñ�`zyx{fn ú ` ��i^g#[-\fil`|k�ius�`f~$~-iut	i il` ú ël�
`|k�ius�`S~ó~-iu[-~-Ó$n�Ñf]�ir~-ilt	_M`SoG]�ñåi^j `zj�ë½nG~ón@~$w#`S~�n@~$s�]�jr`6w#nuj�k�_EiG~z~�{SnroGir`zk�_<nugx[ jr`foh`|�
j�ius�t	i6�S¶�ð6c 2 n^s�t	]7ohn^Ó7i@~Ut	iòi^g#iuj�k�m-nò[ m�]7~-t	_M`õnG~Ðohn^[-~Õk�_<nuë@m iujr`S~ÐÑf]�iòk7nGoGiuj ~U]�_<\f[ _îs�`
oGiut	i^_�jl[ s�`|y#{fn1oGiî]�jr`Ô~znum ]�y#{Sn1oGiîiuj�k7`|_Eiumâ>�`|j�ius�t�n^Ó�`Ô~z`|ë@iu_	Ó�`Õ_Eiuw<iuk�y#{Sn1oGiîs�n^t	[ v�w#`|y�7uiG~
s�{fn$oGi@~UisÑ¤`foh`S~�i$n&ius���[-n&_Eiuk�iut	[-ohn$oGi&s�nut	[ v�w#`|y�7ui@~�c^ôõ`Ì~U[ t	]7`|y#{Sn ú ` �>Ó 2 ú Ñf]�[ s�t�`�m [ s�>�` �^_Eiuw<i^ë@i
s�nut	[ v�w#`|y�7uiG~�_Bium-`zw<[-n^s�`Soh`S~�w#nuj `Ì~-]�ë½~-w<_�[ y#{Snµñ i.ñfÑf]�i¿s�{fn¿iu�Ciuw<t	]7n^]�Óui&iuj ú ël�>ÓG`S~�s�n^t	[ v�w#`|y�7uiG~
w#nu_�_EiG~-k�n^s�oGi^s�t	iG~q`½ñ�`Xñ#i$ñ [dñ#t	öuj oGiÏ~Ui^_ i^s���[-`fo½`f~�j�`|[-~ÌohnÏÑf]�iI]�jr`q��iuñÔk�`|_M`Ôohnu[-~Ì\f_B]�k7nG~
oGi oG[ �C]7~z{Sn oG[-~Ut	[ s�t�nG~zc6ËÈi ]�j jrnGohnQ\^iu_a`zm ÓqÑf]7`|mUÑf]�i^_6~znum ]�y#{Sn oGi1iuj�k7`|_Eiumâ>�`|j�ius�t�n t	iu_Mì
~-[�s�t�nujr`S~7oGi@~Ut	iG~�ohnu[-~hk�_<nuë@m iujr`f~zc
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Wî]7`|m-Ñf]�iu_�~U]�ë2~Uw<_�[�yx{fn k �~3qius�t	i^s�oG[-oh`�wxnuj�nq]�j k7`|_ Õ�m�Õ � Ø�Ö � Ø Ó(~-ius�ohnp~Uiuj�k�_Eiq�(i^_<oh`SoGiu[ _M`Õ`
w#nus�oG[ y#{Snò� m ��ì Ö �����¡óÒ�ô� k �	õ ö Öêk � �	õ ö � k �	õ ö÷� k � �	õ ö Ó�nus�oGi k �	õ öQi k � �	õ ö _Eiuk�_EiG~-ius�t�`|j ~U]�ë½~-w<_�[ �
y�7ui@~7ohnp`f~z~-]�s�t�n m k�ium-np~U]�ë½~-w<_�[ t�nu_§�1ÓSi���3q]�j vhm�t	_<npoGi m cfe�~-t�`�w#nus�oG[ y#{SnÌ[ s�oG[ w#`ÕÑf]�ipÑf]7`zm �
Ñf]�iu_&~-]�ë½~-w<_�[ t�nu_&~�J�k7nGoGiÌt	iu_2]�jr`���s�[ w#`�~U]�ë½~-w<_�[ y#{SnI`|w<t	[ ��`�k7nu_&`S~z~U]hs�t�n�i^j w#`Soh`7j�nuj�ius�t�nuÓ
k�ium-n$Ñf]�i¿iG~z~�`Ì~-]�ë½~-w<_�[ y#{Sn«3È~Ui^jlk�_Ei$`���m t	[ jr`�Ñf]hi&��nu[�`|w<iu[ t	i&iuj ~-]�ë½~-t	[ t	]�[�yx{fnÈoh`f~�`|s�t	iu_�[-nu_EiG~zc
1µiuj�k�_EiÏÑf]�i#3Iiu�Ciuw<t	]7`SohnI]�j k�iGoG[-ohnÏoGiÏ~-]�ë½~Uw©_�[ y#{fn^Ó�3È�Ciu[ t�nÏnIk�_�3u�Ck�_<nuw<iG~z~z`zj�ius�t�nÏoh`q_EiG~-�
k�iuw<t	[ ��`�iug#k�_Ei@~�~z{Sn}oGi�i^s�oGiu_Ei^y#`|jlius�t�n k�n^_E�Cw#nus�t	iu�7ohnGc×9 v�m t	_<nÕo@iÕ~-]�ë½~-w<_�[ y#{SnS3}~-[�j�k�m [ v�w#`Sohn
k�ium-`�_EiGoG]�y#{SnÏoGiI_Ei@oG]�s�o º|s�w<[-`zÓ�iI[ s�t	iu_�k�_Ei^t�`fohnîw#nujrnI]�j�`Ô~-iGÑf]�öus�w<[-`poGiÏo@[U~âÑÚ]�s�y�7uiG~�ius�t	_Ei
w#nus�ÑÚ]�s�y�7uiG~�oGiq_EiG~-t	_�[ y�7ui@~�mKJG\f[ w#`f~Siùø õ ú Õ¤m ú Ø ~�nuë(_EipnG~�`zt	_�[ ë@]�t�nG~�oh`�w<m-`S~z~UiuÓ�n^]Î~-i\Ñ¤`|Ó

��r�i qKv x Õ¤k � Ø N Õ iUû õ û Õ¤m û Ø T oêo=o T�iUû õ Î Õ�m Î Ø�Ø R o=oêo R Õ i�ø õ û Õ¤m û Ø T o=oêo T�iùø õ Î Õ¤m Î Ø�Ø ú 0(cÙeF�

B7nu_Èw#nus�~Ui@\^]�[ s�t	iuÓ�]�jr`Ô��iuñ Ñf]�i1k7`|_M`lÑf]7`z[-~zÑf]�iu_6~-]�ë½~-w<_�[ y�7uiG~ k �	õ ö N Õ¤m�Õ �I� RZ�I� � Ø�Ö � Ø Ó
k � �	õ ö N Õ¤m�Õ � � Ø�Ö � Ø i k � ��	õ ö N Õ�m�Õ � � � Ø�Ö � Ø Ó�~-iît	iuj k �	õ ö N k � �	õ ö R k � ��	õ ö Ó�Ñf]7`|m-Ñf]�iu_È~-]�ë½~-w<_�[ y#{Sn k �
3Ô~-]�ë½oG[ �([-oG[-oh` [ s�t	iu_�s�`|jlius�t	i�k�ium-nÔ`|mU\(nu_�[�t	jrn�iuj �Ô~-]�ë½~-w<_�[ y�7uiG~ k �!ü7oG[-~âÑÚ]�s�t�`f~zc�ËIiG~-t	i�j�n@ohn
`Ðk7nG~z~-[�ë([�m [-oh`SoGiQoGi nuwxnu_�_�ö^s�w<[-`loGi _Eium-`|y�7uiG~Ôo@i1w#n^ë@iu_�t	]�_a`Ðius�t	_Bi oG[ �Ciu_Eius�t	iG~Ô~-]�ë½~-w<_�[ y�7ui@~H3
jr`z[-nu_	Ófk�i^mUnpÑf]�iînÌw#ìzm w<]�m-nîoGiÌiuj�k7`|_Eiumâ>�`|j�ius�t�n@~�ius�t	_EiÌs�nut	[ v�w#`|y�7uiG~�iî~-]�ë½~Uw©_�[ y�7uiG~�k�n@oGiî~-iu_
jr`z[-~&_Mì|k�[-ohn iÐi^s���num �(i^_qj�ius�nG~&w#nuj�k7`|_M`|y�7uiG~zc�1x[ j�]�m t�`zs�iG`|jli^s�t	iuÓ 3 k7nG~z~K<���ium2w#nus�~-[Uo@iu_M`|_
[ s�oG[ ��[-oG]7`|m�j�ius�t	iÕw#`Soh`�]�j�`Ioh`f~8�Ð~-]�ë½~-w<_�[ y�7uiG~�s�n}wOýuj�k�]�t�n oGiÐ`S\f_EiG\(`zy�7^iG~2iuj \f_B]�k7nG~¿oGi
oG[ �C]7~�{SnGc
YIj�`Ì�(i^ñÏÑf]�i$k7`|_M`îÑf]7`|mUÑf]�i^_�k7`z_ÕoGi6`f~z~-]�s�t�n@~ m i h ~-i$t	iuj ~Uiuj�k�_Ei k �¦OÍ ýý k~þ Ó�`Ì_Eium-`|y#{Sn

Í ýý}oGi^v�s�iu��~Ui�~�n^jlius�t	iÐi^s�t	_Ei�~U]�ë2~Uw<_�[�y�7uiG~$oG]�j jli@~Ujrnl`S~z~U]�s�t�nuÓ�~-ius�ohn _Eiuk�_EiG~-ius�t�`Soh`Èk�n^_
]�j \^_M`|��npoh`S~�w#n^ë@iu_�t	]�_a`f~hius�t	_EiqiG~z~z`f~�~-]�ë½~-w<_�[ y�7uiG~ht�`|m9w#n^j�nqjrnG~-t	_M`}`�v�\^]�_a`Õ~-iG\f]�[ s�t	iGc
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valor > 5ºC

/motor/temperatura/*

valor > 10ºC
valor < 90ºC

valor < 100ºC

valor > 20ºC valor < 80ºC

 

Z@[-\^]h_M`S0�cÙeSdXÿ$_M`|��npoGiqw#nuë(iu_�t	]�_M`S~SÍ ýý�ius�t³_Bip~U]�ë2~Uw<_�[�y�7uiG~�oGip�S�9jrnut�nu_M�Gt	iuj�k�i^_M`|t	]�_M`S�fc

ôõnI\^_a`z��n�t�nGohn@~�nG~�s§J@~�_Eiuk�_Ei@~Uius�t�`|j ~-]�ë½~-w<_�[ y�7uiG~�iu�Ciuw<t	]7`Soh`S~UÓfw#nuj `7iu��ius�t	]7`|mµiugxw<iuk�y#{Sn
ohnIs~JI_M`|[ ñòÑf]�iIk7nGoGiîw#nu_�_Ei@~Uk7nus�oGiu_È`q]�jr`�iugxk�_BiG~�~z{SnIk7`|_M`Ô`ÔÑf]7`|m�s�{SnI��nu[�~-]�ë@j�iut	[-oh`qs�iu�
sL>�]�jr`ó~-]�ë½~-w<_�[ y#{SnÔi@Ñf]�[���`|m ius�t	i@c 2 nujrnlnG~ v�m t	_<n@~}oGiÔwxnus�t	i^�7ohnl~�{SnÐë½`S~Ui@`fohn@~ s�n@~}nuk�iu_M`|�
ohnu_Ei@~½mKJG\f[ w#nG~2ë½ìS~U[ w#nG~-Óxi@~Ut�`¿iG~-t	_B]�t	]�_a`&i^jÒ\f_M`|��n¶3ÐoGiÕjr`|s�]�t	ius�y#{SnÕiÕk�iG~zÑf]�[-~z`&ë2`f~-t�`|s�t	i}iuv��
w<[ ius�t	iG~zcuôõn}\^_a`z��n w#`Soh`�s~J�_Ei^k�_EiG~-ius�t�`�]�j �2n^m ]�jli}oGi}~U]�ë2~Uw<_�[�y#{Sn i}\^]7`|_<oh`¿`�m�[-~-t�`¿ohnG~�~U]�ë2~U�
w<_�[ t�nu_Ei@~ÌÑf]�iÈiu�Ci^w<t	]7`z_a`zj ~-]�ë½~-w<_�[ y�7ui@~ÌoGiG~z~UiIjli@~UjrnÈ��num ]�j�iGc2ïÏ~Ì~-iut�`S~Ì`zk7n^s�t�`|j s�nÏ~-ius�t	[ �
ohnÏohnG~��2num ]�j�iG~�w#n^ë@iu_�t�n@~UÓ(k�ium-nÏÑf]�iÏÑf]�iuj ~-]�ë½~-w<_Eiu��iI]�j oGiut	i^_�jl[ s�`SohnI�2num ]�j�iIt�`zj�ë�3uj
~-]�ë½~-w<_Eiu��i�t�n@ohnG~2nG~��2n^m�]�j�iG~2`|k7nus�t�`SohnG~(k�ium-`S~2~-iut�`S~2Ñf]�i}~z`zi^jðohn s§J w#nu_�_EiG~-k�n^s�oGi^s�t	iGcjB7nu_E�
t�`|s�t�n^Ó�nÔw#n^s�ÑÚ]�s�t�nòohnG~Õ\f_M`|��nG~ÕoGiÔw#`Soh` `S~z~-]�s�t�nò\f]7`|_<oh` nÔiG~-t�`SohnòoGiÔtBn@oh`S~Õ`S~Õ~-]�ë½~-w<_�[ y�7uiG~
iu�Ciuw<t	]7`Soh`S~2m-nuw#`|m jli^s�t	iuÓ�~-ius�ohnÐ`|w<t	]7`|m [ ñ(`Sohn}iujð�C]�s�y#{Sn oh`ÈoG[ s§º|j�[ w#`ÈoGiG~z~Ui}iG~-t�`SohnGc�1µ[ jl]�m �
t�`|s�i@`zj�ius�t	iuÓÌ`Ð_Eiu]�s�[U{Sn oh`Ð[�s���nu_�jr`|y#{fn oGi ~-]�ë½~-w<_�[ y#{Sn oGi1w#`fo½`ò`S~�~-]�s�t�n1s�]�jr`Ô��s�[ w#`ÔiG~-�
t	_B]�t	]�_a`I[ s�oGiuk�ius�oGius�t	iuÓ2k�n@~�~-[ ë@[ m [ t�`Im [ ë@iu_�t�`|_Ðoh`îj�iuj;J^_�[-`MZÕnG~I\f_M`|��n@~¿w#n^_�_EiG~-k7nus�o@ius�t	i@~È`SnG~
`S~�~-]�s�t�nG~�w#nuj ë½`|[ g�`S~�t�`|g�`S~7oGiÌk�_<n@oG]�y#{SnîoGiÌs�nut	[ v�w#`|y�7^iG~UÓSj�`|s�t	ius�ohnp`|k�i^s�`S~7`�[ s���nu_�j�`|y#{Sn
_Eium-`|t	[ �2`}`SnG~7`S~z~U]hs�t�nG~hj�`|[-~��C_Ei@Ñf]�ius�t	i@~�c ËIiG~-t	iqj�n@ohnpnp~-[U~-t	iujr`ÕoGipo@[U~-t	_�[ ë@]�[ y#{Snp`|]�jli^s�t�`}n
~-iu]åoGiG~-iuj�k�ius�>�n�iI`�~-]7`�w#`|k7`|w<[-oh`SoGiIoGi�iG~-w#`|m-`�k7nu_2��[-`qoh`�`Soh`|k�t�`zy#{SnI`Sn�k7`SoG_M{SnIoGi�s�nut	[ v��
w#`|y�7uiG~zc 2 n^j�nÌ��iu_Ei^j�nG~7`SoG[-`zs�t	iuÓ(`�[-oGius�t	[ vhw#`zyx{fnîoh`S~�w#nuë@iu_�t	]�_M`S~�ius�t	_Eiî`S~7~U]�ë½~-w<_�[ y�7^iG~�oG]�j

`ml��>¦C�*²u¯��� S�7��¦	����´*���^���^ #��¡S��¦	�U���U�����^�>�h�^�S���2�S�^�� S�� #�h£��©�¤��£ «
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��s�[�wxnî`S~z~U]hs�t�nqk�iu_�j�[ t	iÌ_a`zk�[-oh`|j�ius�t	ipoGiut	i^_�j�[�s�`|_�]hj w#nus�ÑÚ]�s�t�npoGip~-]�ë½~-w<_�[ y�7uiG~hw#`zs�oG[-oh`|t�`f~
` ]�j�` iu��ius�t	]7`zmh`S\^_Ei@\@`|y#{SnGc

ôói@~Ut	iÐt	_M`|ë½`|mâ>�nÐ[�s�t	_<nGoG]�ñS[ jrnG~ k�ium-`$k�_�[ jliu[ _a`}��iuñõnÐw#nus�w<iu[ t�nloGi�R|þ , ���`� ! ���&�����&�*ÿBü �
¡<þ ú iuj
[ s�\fm öG~-Ó¹�&�����&�*ÿBü � �Cü þ#û"R|þ , ���`�n� � Õ¤k � Ø Ó(w#nujrn6~-ius�ohn6nI��num ]�jliÏohn6~-]�ë@�CiG~-k7`|y#n6oGiIs�n^t	[ v�w#`|y�7uiG~
ohn `S~z~U]hs�t�n m ~-]�ë½~-w<_Eiu��[Uo½n}k7nu_ k ��Ó9i o@ius�n^t�`z��~-i}k7nu_�� � Õ�k � Ø ��`�jliGoG[-oh`Ioh`IoG[ jli^s�~z{Sn oGiG~z~-i
��num ]�jli@c 2 n^s�~-[-oGiu_M`|s�o½nÔ`¿w<m-`f~z~-iÐohnG~½iu��ius�t�nG~ oGi m Ó�n@~ `|t	_�[ ë@]�t�nG~ ` û Ó�`���Ó�c�c�cCÓ�` Î Óxw#nus�~Ut	[ t	]�iuj
n&w#nus�ÑÚ]�s�t�n$oGi&iu[ g�n@~�ohn&_EiG~-k�iuw<t	[ ��n&iG~-k�`|y#n$oGi«tòoG[ jli^s�~�7uiG~zc^ï o@[�j�ius�~�{Sn$ohn&��num ]�j�i}o@]�j�`
~-]�ë½~-w<_�[ y#{Sn k �~3qw#`|m�w<]hmU`Soh`�i^j �C]�s�y#{Snpohnp~Ui^]Ïvhm�t	_©nuÓ��Ir�i qMv x Õ�k � Ø Ófw#n^j ë½`S~Uiqs�`Õ\@`|jr`ÕoGiq�2`|m-nu�
_EiG~ Ñ^]hiqw#`Soh`}`|t	_�[ ë@]�t�n�k7nGoGi�t�nujr`z_�s�nqw#n^_�_EiG~-k7nus�oGius�t³i�iu[ g�nÔohnqi@~Uk7`|y#n�jl]�m t	[ ��oG[ jli^s�~-[-nus�`|m
oGi m Ófk7nu_�[�j�k7nG~-[ y#{fnÔoh`f~h_EiG~-t	_�[ y�7ui@~7`|k�m [�wx`foh`S~hk�i^m-nqv�m t	_<npoGi k �acfïÏ~z~-[�j t	iujrnG~�Ñf]�iuÓ

� Õ�k � Ø N � Õ ��r�i qMv x Õ¤k � Ø�Ø N � Õ i Õ�m û Ø T o=oêo TÔi Õ¤m Î Ø Ø ú 0(c ²��

nus�oGi�i Õ¤m ú Ø _Eiuk�_EiG~-ius�t�`Ônpw#nus�ÑÚ]hs�t�n1oGiî��`|m-nu_EiG~�ohnîiu[ g�n¥r¿`ÐÑf]�i1n1`|t	_�[ ë@]�t�n m ú�iG~Ut�ìÕm [ jl[ t�`SohnGc
B7nu_¿iugxiuj�k�m-nuÓ�k7`|_M`Ô`�w©mU`S~z~Ui1oGiîiu��ius�t�nG~����&�	ÿ�ü�ûXsl`S~�~-]�s�t�n	�Î�S�Gj�nut�n^_M�9t	i^jlk�iu_M`|t	]�_a`f��
>Ó�� 
�þ=���
��`zm-nu_��H��e|¶S¶ è 2�� e|¶S¶ è 2 ��
½iók7`z_a`Ïn6v�m t	_<nõoGiõ~-]�ë½~-w<_�[ y#{Sn Rê� , þ#ÿ�� �ê� è 2 Ó7nó��num ]�j�ióiGÑf]�[ ��`zm iõ`
t�nGoh`S~¿`S~�s�nut	[ v�w#`|y�7ui@~¿oGi}t	i^jlk�iu_a`zt	]�_a`f~�~U]�k�iu_�[-nu_EiG~¿`¢��� è 2 Ó�nu]r~-i\Ñ¤`|ÓDeê²(c ��ð ohn$iG~-k7`zy#n$t�nut�`|m
oGiqs�nut	[ v�w#`|y�7ui@~7ohnp`S~z~U]hs�t�np�S�Gj�nut�n^_M�9t	iuj�k�iu_M`|t	]�_M`S�Sc

2 n^j�nqw#n^s�~-iGÑf]�öus�w<[-`}oh`ÕoGi^v�s�[�yx{fnpoGi��2num ]�j�ipoGip~-]�ë½~-w<_�[ y#{Snqt	iujrnG~�np~Ui@\^]�[ s�t	iuÓ

� knÖêk � �;�.�H� � Õ¤k � Ø�� � Õ¤k%Ø � k Í ýý k � ú 0(c b��
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9 wxnus�w<i^[ t�nÐoGi}��num ]�jli oGi ~U]�ë2~Uw<_�[�yx{fn/3}ë½`f~-t�`|s�t	i}��t	[ m Óµk7nu[-~2s�{Sn ~�JÕk�iu_�jl[ t	i oG[ jlius�~-[-nus�`|_�n
w#nus�ÑÚ]�s�t�n1oGips�nut	[ v�w#`|y�7uiG~�~-]�ë½~-w<_Eiu��[-ohnuÓ�w#n^j�npiG~-t�ìÕs�`Õë½`S~Ui ohnpw#ì|m�w©]�mUn oh`Õ_Ei@~Uk�iuw<t	[ ��`Õk�_<nu�
ë½`|ë@[ m [-oh`foGiòo@iÔs�n^t	[�vhw#`|y#{fn@cÌe�~-t�` oGi^v�s�iu��~UiÐw#nujrnò~-ius�ohnl`}k�_<n^ë½`|ë@[ m�[-oh`SoGiòoG]�j ~-]�ë½~Uw©_�[ t�nu_
_Eiuw<i^ë@iu_�s�nut	[ v�w#`|y�7ui@~�`|k�JG~ `&iugxiuw<]�y#{SnÔohnÕ_EiG~-k�i^w<t	[ �2n�k�i@oG[Uo½nÔoGiÔ~-]�ë½~-w<_�[ y#{SnGcxïÏ~z~U[ j�Ó�~-ius�ohn

m ]�j `S~�~-]�s�t�npÑf]7`|mUÑf]hiu_�t	iujrnG~-Ó
� Õ�m�Ø N �

� Õ�k � Ø N������ ý���� ������ � � �
ú 0(c 0��

ïIt	ius�oGius�ohnp`Snqiugxiuj�k�m-np`|s�t	iu_�[-nu_���iuj�Ó

� Õ | m iyx v � � � è é Ø N �	| m iyx v �!�j�%èêé"�
� � Õ � � �s��x q x v � qsu � f�u�vAm=qKg�vAm � � Ø � N

�s� � å � �
���j� å Õ å �s� � Ø N$� o �$#j� ú 0(c ���

2 nus���3uj s�nqius�t�`|s�t�nÔ~�`|m [ ius�t�`|_ÌÑ^]hiqt�`|mGw#nujrnpoGiuvhs�[-oh` k7nu_ ú e�Ñ(cê0�c 0��HÓ�` k�_<nuë2`zë([�m [-oh`SoGi�� Õ�k � Ø
`S~�~-]�j�iÔ]hj�`óoG[-~-t	_�[ ë@]�[ y#{SnÔ]�s�[ ��n^_�j�iuÓ�w#`|m w<]�m-`Soh`$iujÒ�C]�s�y#{fnloh`$k�_<nuk7nu_By#{fnlohnÐ�2n^m�]hjliloGi
~-]�ë½~-w<_�[ y#{Sn�iuj _Eium-`zyx{fnr`Sn���num ]�j�i�t�nut�`|mÈohnr`S~�~-]�s�tBn@cÂôõ{Snrn^ë½~Ut�`|s�t	iuÓ$`ÎoG[-~-t	_�[ ë@]�[ y#{SnroGi
t	iuj�k�iu_M`|t	]�_M`S~Ìs�{fnÎ~-iu_aìpw<iu_�t�`|j�ius�t	i6]�s�[ ��nu_�j�i6jr`S~î~-[�j w<ius�t	_a`fo½`ps�]�j oGiut	iu_�j�[ s�`SohnÏ�2`|�
m-nu_&j¦3GoG[-nuÓ2~znu�C_Eius�ohn6`|k�ius�`f~�k�iGÑf]hius�`S~ÌnG~-w<[ m-`zy�7uiG~�Gq��num t�`poGiG~-t	i6oG]�_a`zs�t	i6nI�C]�s�w<[-nus�`|jli^s��
t�nÏs�n^_�j�`|mÌo½n6jrnut�nu_�cô1µius�ohnÎ`S~�~-[ jlÓ�s�nÏw#`f~znÎoGiG~-t�` \f_M`|s�oGiuñ�`p�
<-~U[ w#` nÏ��`|mUn^_ n^ë@t	[-ohn6k�ium-`
iugxk�_EiG~z~�{Sn ú e�Ñ(cI0(c 0��7~-iu_��(i�`|k�ius�`S~¿w#nujrnÐi@~Ut	[ jr`fo½nu_�[ s�[ w<[-`|m�Ó oGiu�(i^s�ohn�~-iu_Ô~-]�ë½~-t³[ t	]D<-ohn k�n^_
]�j jr`|[U~�iug�`|w<t�n6`|k�JG~�_Ei^w#numâ>�`poGiÈ]�j�`qk�n^k�]hmU`|y#{Sn6oGi6`|j�nG~-t	_M`S~�~-]�v�w©[�i^s�t	iGc 9 w#nus�w<iu[ t�n6oGi
k�_<nuë½`|ë@[ m [-oh`SoGi�oGiós�n^t	[�vhw#`|y#{fnó_Eiu��ium-`|��~Uió��t	[ m�s�`IiG~-t	[�jr`|t	[ �2`Ïohnós���j�iu_<nõoGiós�n^t	[�vhw#`|y�7uiG~È`
_Eiuw<i^ë@iu_Ìk7nu_qw#`Soh` ~-]�ë½~-w<_�[ y#{SnGc�^ `z[-~}`SoG[-`zs�t	iuÓ�i@~Ut	iÐw#nus�w<iu[ t�nU3Ô]7~z`SohnÔk7`|_M`$k�_Eiu��iu_î`$k7nG~z~U[ �
ë@[ m [-oh`fo@iÔoGiÕius�t	_EiG\@`ÈoGi�s�nut	[ v�wx`zy�7^iG~½s�{fnÐoGiG~-i\Ñ¤`Soh`S~ `SnG~½j�iuj�ë@_<nG~ oG]�jÒ\f_B]�k7nÐoGiÐoG[ �	]7~z{SnuÓ
k�ium-n6��`|w<t�nÎoGi6t	iu_Ei^j ~-[-ohnÎ`f\f_B]�k7`SohnG~Ìs�iG~�~-iÎ\^_�]�k�nÎ~-]�ë½~-w<_�[ y�7uiG~îÑf]�iÏiG~z~Ui@~Ìjliuj�ë@_<nG~Ìs�{Sn
~-]�ë½~-w<_Eiu��iu_M`|j�c
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Wî]7`|m-Ñf]�iu_Õ~-]�ë½~-w<_�[ y#{Sn k � t	iuj `S~z~�n^w<[-`fohn6n$�2n^m�]�j�i � Õ¤k � Ø ohnÈiG~Uk7`|y#nóoGiÈ[�s���nu_�jr`|y#{fn6ohnó`f~-�
~-]�s�t�n m Ó�~Ui^s�ohn�� Õ¤k � Ø `¿k�_<n^ë½`|ë@[ m�[-oh`SoGiÐoGi}iuj�k�`|_Eiumâ>�`|jlius�t�nÕwxnují]hj�`¿s�nut	[ v�w#`|y#{SnÕk�iu_�t	i^s��
w<ius�t	iÎ`pi@~�~-iÏ��num ]�jliGc 2 nus�t	]�ohnuÓ�`p�C]�s�y#{Snã� Õ�Ø t�`|m�w#n^j�nÎoGi^v�s�[-oh`ò`zt	_aìf~qk�_EiG~z~U]�k�7^iÏ]�j�`
oG[-~-t	_�[ ë@]�[ y#{SnÈ]hs�[ ��nu_�j�iÏoGiIiu��ius�t�nG~zc�ôå`q_Ei@`zm [-oh`SoGiuÓ2`Ô\^i^_M`|y#{fn1oGiIiu��ius�t�n@~ÌoGiuk�ius�oGiÏoh`�s�`|�
t	]�_Eiuñ�` ohnò~U[-~-t	iujr` ~-]�k�i^_���[U~-[-nus�`fo½nuÓ�k�ium-n Ñf]hi ~-]7` oG[-~Ut	_�[�ë(]�[ y#{fnò`fnÔm-nus�\@nòohnpt	i^jlk7nÔk�n@oGi
s�{fnÔ~Ui^_�]�s�[���nu_�jli�iuj t�nGohnpnqi@~Uk7`|y#nÔoGiq[ s���nu_�j�`|y#{Snpohnp`S~z~-]�s�t�nÔ`f~z~znuw<[-`SohnGcFB7nu_�i@~Ut	i�j�nut	[ �
��nuÓF3qs�i^w<iG~z~�ì|_�[-npoGi^v�s�[�_�` �C]�s�yx{fnU� Õ�Ø ~-iG\f]�s�ohn�]�j jrnGoGium-nqk�_<nuë½`|ë@[ mâ<U~-t	[ w#nqj�`|[-~h_�[-\@nu_©nG~�n@c

Wî]7`zs�ohn&]�jr`�j�ìSÑf]�[ s�`�oG[-~-t	_�[ ë@]�[-ohnu_a`�_Ei^w<iuë@i&]�jr`�s�n^t	[�vhw#`|y#{fn8tU3&�Ciu[ t�`�]�j�`�k�iG~zÑf]�[-~�`Ì`
k7`|_�t	[ _ oh`7_M`|[ ñpohnI\^_M`|��n�k7nu_2t�nGoh`S~�`S~�~-]�ë½~-w<_�[ y�7uiG~ k Ó^tB`|m�Ñf]�i k Í-Îý-t�~UisÑ¤`���iu_<oh`SoGiu[ _M`ScjB7`|_M`�`f~
~-]�ë½~-w<_�[ y�7uiG~�ius�w#nus�t	_M`Soh`S~&oG[ ñS��~UióÑf]�i nuw#n^_�_Eiu]l]�j iuj�k7`z_Ei^mâ>�`|jli^s�t�n ú i^jð[ s�\^m öG~-Ó º(ü �
�Gs�n}s~J
w#nu_�_EiG~-k�n^s�oGi^s�t	iuÓ�t	_M`SoG]�ñS[ s�ohn^��~-iÔs�nÔ[ s�w<_Eiuj�ius�t�nòoGiÔ]�jr`}]�s�[-oh`foGiò`SnÔw#nus�t�`Sohnu_î`f~z~znuw<[-`Sohn
`Sn s~J t cîï [ s���n^_�j�`|y#{SnóiG~-t�`zt¤<-~Ut	[ w#`I_Biu]�s�[-oh`îk�i^_�jl[ t	iów#`|m w<]�m-`z_Ð`Ik�_<nuë½`|ë@[ m [-oh`SoGi�oG]�j s�nu��n
iuj�k7`z_Ei^mâ>�`|jli^s�t�nuÓfwxnuj�nî~-ius�ohnînîÑf]7nuw<[ ius�t	iÌius�t	_BiIn@~�iuj�k7`|_Eiumâ>�`|j�ius�t�n@~�nuw#n^_�_�[-ohnG~�s�nÌs~JÌi
nÌs���j�iu_<nÌt�nut�`|m�oGiÌs�nut	[ v�w#`|y�7ui@~�_Eiuw<iuë([Uo½`f~�k7`|_M`�nî`S~z~U]�s�t�nÌiuj w#`|]7~z`fc 1µi k � ��nu_¿`�~-]�ë½~-w<_�[ y#{Sn
`S~�~znuw<[-`Soh`|Ó9i@~Ut	ióÑf]7nuw<[ i^s�t	i$_Eiuk�_EiG~-ius�t�`I`Ìk�_<nuë½`|ë@[ m [-oh`foGióoh`Ì_Eium-`zyx{fn k �UÍ Îý tQ~-iu_���iu_<oh`SoGiu[ _M`
k7`|_M`$Ñf]7`zm-Ñf]�iu_�s�n^t³[ vhw#`|y#{fnÐÑ^]hiÔ~UiÕ�(i^s�>�`}`&_Eiuw©iuë@iu_�k7`|_M`$nÔ`S~z~U]�s�t�n m c 2 nus�~-iGÑf]�i^s�t	iuj�ius�t	iuÓ
nqw#ì|m�w©]�mUnpoh`�k�_<nuë2`zë([�m [-oh`SoGipoGiÌs�nut	[ v�w#`|y#{SnpoG]�j�`}~U]�ë2~Uw<_�[�y#{SnpoGiu��iî~-iu_�ë½`S~-iG`Sohnqs�n->�[-~-t�Ju_�[ �
w#n1oGiIiuj�k7`|_Eiumâ>�`|j�ius�t�n@~q`zk�J@~�_Eiuw#numâ>�`ÔoGiI]�jr`Ô`|j�n@~Ut	_M`Ð~U[-\fs�[ v�w#`|t	[ ��`po@iIs�nut	[ v�w#`|y�7uiG~-Ó�_Eiu�
~-]�m t�`zs�ohnÔs�]�jÒiG~-t	[�jr`Sohnu_qj�`|[-~�v�ì|�(ium½k7nu_qw#nuj�k7`z_a`zyx{fnÐw#nuj nÔ[ s�[ w<[U`|m j�ius�t	iloGiuv�s�[-ohnÔiuj
ú&% 0(c ���Cc
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ï k7`|_�t	[ _Ðo½nG~�w#nus�t�`fohn^_EiG~IoGi6w#`Soh`îs§J ú nG~I~Ui^]7~�º�ü ���&�l36k7nG~z~M< �(ium�wxnus�~-t	_B]�[ _}]�j j�nGo@ium-nõoh`
�C]�s�yx{fn�oGi k�_<n^ë½`zë([�m [-oh`SoGi4� Õ�Ø `|k�m [�wxìz��ium¿`6Ñf]7`|m-Ñf]�iu_Ô~-]�ë½~-w<_�[ y#{SnGc$ïÏ~z~-[�j�Óhk7`|_M`I]�j�`Is�n^�2`
~-]�ë½~-w<_�[ y#{Sn k �~3poGiut	iu_�jl[ s�`fohnq]hj k7`|_�oGip~-]�ë½~-w<_�[ y�7uiG~ k21� i k23� ius�t	_Eip`S~�iugx[-~-t³i^s�t	iG~-ÓSt�`|[-~7Ñf]�i^Ó

k �¶Í ýý k 1� T Õ � k ���.�&� k �¶Í ýý k � � � Õ�k 1� Ø �`Q4� � Õ�k%Ø � Ø ú 0(c��F�
k 3� Í ýý k �«T Õ � k ���.�&� k Í ýý k ��� � � Õ�k 3� Ø �`P4� � Õ�k%Ø � Ø ú 0(c��F�

B�ium-`¿oGiuv�s�[ y#{SnÕoGi k21� iÕoGi k23� t	iuj�n@~2~Ui^jlk�_EiÕn}~-iG\^]�[ s�t	i�[ s��2`|_�[-`|s�t	i k�`|_M`¿`�k�_<nuë2`zë([�m [-oh`SoGi
oGi k ��Ó

� Õ¤k 1� Ø Pö� Õ�k � Ø Pö� Õ�k 3� Ø�o ú 0(c�#F�

1xi^s�ohnî`7k�_<n^ë½`zë([�m [-oh`SoGiÌ]�j�`��	]�s�y#{SnîohnG~�iuj�k7`|_Eiumâ>�`|j�ius�t�n@~�iu�Ciuw<t	]7`Sohn@~�w#nuj `Õ~U]�ë½~-w<_�[ �
y#{SnpoGiqw#`Soh` s§J^Óf_BiG~U]hm�t�`

�Fr qsk�Õ¤k 1� Ø Pö�Fr qsk�Õ¤k � Ø P¿� r qsk�Õ¤k 3� Ø�o ú 0(c ´��

YIj�`ó��iuñ Ñf]�ilt�`zs�t�n k51� i k23� ~z{Sn `S~ ~-]�ë½~-w<_�[ y�7ui@~ÐÑf]�iljr`z[-~ ~-i `|k�_<nugx[ j�`|j oGi k ��ÓÕnG~
��`zm-nu_BiG~�oGi�� r q�k�Õ�k21� Ø i�� r q�k�Õ�k53� Ø wxnu_�_EiG~-k7nus�oGiuj `Sn&jli^s�nu_h[ s�t	iu_���`|mUn&k7`|_M`�n&��`zm-n^_7oGi��Fr qsk�Õ¤k � Ø c
2 nus�~Ui@Ñ^]hius�t	i^jlius�t	iuÓ�w#n^s�~-t	[ t	]�iujl��~-i1w#nujrnÏ]�jr`Ôë½nG`Ðë½`f~-i oGiÏi@~Ut	[ jr`zyx{fn1k7`|_M`òn1�2`|m-nu_6oGi
� r q�k�Õ�k � Ø cfïÏ~�~-[ j t	i^j�n@~UÓ

� r qsk�Õ¤k � Ø N � r qsk�Õ¤k 3� Ø76 � � Õ�k � Ø � å � � Õ�k21� Ø �� � Õ�k 3� Ø � 8 � r qsk�Õ¤k 1� Ø o ú 0�cÙez¶��

eh�(ius�t	]7`|m jli^s�t	iuÓ2oG]�_M`|s�t	iÏ`poGiut	iu_�jl[ s�`zyx{fnÏoGi k21� i k23� k7nGoGi^_M{Sn6`|w#nus�t	iuw<iu_$nG~Ì~-iG\f]�[ s�t	iG~
w#`S~znG~�d

9 ~Ui k51� N�� ú k51� s�{Snqiugx[-~Ut	i¹�Cd � r qskIÕ�k21� Ø N$� �

9 ~Ui k53� N�� ú k53� s�{Snqiugx[-~Ut	i¹�>ÓSk7nGoGip~-]�w<i@oGiu_�]�j o½nG~7~-iG\f]�[ s�t	iG~hw#`S~znG~�d
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: ~-ipnp\f_M`|��n�iG~-tBì ��`|ñf[-nGd k �~3p` k�_�[ jliu[ _M` _M`|[ ñÐohnÔ\^_M`|��nqi��Fr qsk�Õ¤k � Ø NÒ� �

: ~-i k �~3q]�jr`�s�nu��` _M`|[�ñ�d � r qsk�Õ¤k � Ø NÒ� r q�k�Õ�k<; � ú>=� Ø �

: ~-i k<; � ú>=� OÍ ýý k �&� k<; � ú>=@?� ú jli^s�nu_�w#nuë@iu_�t	]�_M`Õo@i k ��i k<; � úA=� ��3p` s�nu��` _M`|[ ñ � i

� r q�k�Õ�k ; � ú>=B?� Ø NÒ�Fr qsk�Õ¤k ; � ú>=� Ø

�Fr qsk�Õ¤k � Ø N �Fr qsk�Õ¤k ; � úA= ?� Ø76 � � Õ¤k � Ø �� � Õ�k ; � ú>= ?� Ø � o

B7`|_�t	[ s�ohnpoGi@~Ut	iqi@~Ut	[ jr`fo½nu_³Ó�� Õ�k � Ø k7nGoGip~-iu_�oGiuvhs�[-ohnqw#n^j�n

� Õ�k<; � ú>=� Ø N �

� Õ�k � Ø N
�*��� ýC��� ������ ýBD �FEAG� � � ~-i�� r qsk�Õ¤k ; � ú>=� Ø � t
H ú>I ý � ýC���H úAI ý � ýBD �FEAG� � ~-i�� r qsk�Õ¤k ; � ú>=� Ø Qït

ú 0�cÙe eF�

nus�oGi�t 3 n$s���jliu_©n}j4<�s�[�jrnóoGi}s�nut	[ v�w#`|y�7^iG~�s�]�jr`I`|jrnG~Ut	_a`I~-[U\fs�[ vhw#`|t³[ ��`Sc 2 nus���3uj s�nut�`|_
Ñf]�iQ`Ð�C]�s�y#{Sn�� Õ�Ø oGiuk�ius�oGiQoh`S~Ô~-]�ë½~Uw©_�[ y�7uiG~Ô~-]�ë@j�iut	[-oh`S~�m-nuw#`|m jli^s�t	i iQoh`S~�s�n^t	[ v�w#`|y�7uiG~
_Eiuw<i^ë@[-oh`f~-Óhk�i^mUn�Ñf]�iÐk7nGoGi^_Mì6~-iu_poG[ �Ciu_Eius�t	iÐius�t	_Eil~-iu_��([-ohnu_Ei@~}o@il`|w<iG~z~�n@c¶B7n^_qw#nus�~-iG\^]h[�s�t	iuÓ
� ÕyØ w#n^jlk7nu_�t�`z��~-i�w#nujrn�]�j�`&�	]hs�y#{SnÔoGi�k�_<nuë½`|ë@[ m [-oh`SoGiqm-nuw#`|m½` w#`Soh`}~-iu_��([-ohnu_ÌoGiÔ`|w<iG~z~�n@c�9
k�iG~znòoGiÐw#ì|m w<]�m-nòoGi@~Ut	iÐj�n@oGium-nÔs�{SnU3l~U[-\fs�[ vhw#`zt	[ ��nuÓ�k7n^[U~}nÐk�_<nuw<iG~z~znòo@iÔ[ s�~-iu_Eyx{fnloGiÐ]�j�`
s�nu�2`}~-]�ë½~-w<_�[ y#{Snqs�nÔ\^_M`|��nuÓSk�iu_�j�[ t	ipoGiut	iu_�jl[ s�`z_�t�`|s�t�n k21� w#nujrn k23� ÓSk�ium-npÑf]�ipnq��s�[ w#nqw<]7~-t�n
_EiG~-[-oGi s�`�w#n^jlk�]�t�`|y#{SnÕohn iG~-t	[ j�`Sohnu_7oGi/� r qskIÕ�k � Ø c×9 ��s�[ w#n�_Ei@Ñf]�[-~U[ t�n}oGiÕÑf]7`|m [-oh`SoGi�k7`|_M`8� ÕyØ
_EiG~-[-oGi s�`�`|j�nG~-t	_M`�oGi iujlk7`|_Eiumâ>�`|jlius�t�nG~�_Eiuw#numâ>�[Uo½nG~2`Sn m-nus�\(n}ohn t	iuj�k�n@c×1µi ��n^_�s�iuw<i@~�~zì|_�[-nuÓ
k7nGoGiu��~-iÔ\^]7`|_<oh`|_�k�iu_M~-[-~Ut	i^s�t	iuj�ius�t	iÔn�iG~-t�`fohnÔo½nG~hw#nus�t�`Sohnu_EiG~ ohnÔ\^_M`|��nÔoGi���nu_�jr`}`&j�`|s�t³i^_
`}Ñf]7`zm [-oh`SoGipoh` iG~-t	[�jr`|y#{SnpoGi�� ÕyØ ius�t	_Biqk7`z_a`f\fius�~7ohnp~-iu_��([-ohnu_�oGiÔ`zw<i@~�~znGc

�K­&���U�����¤���U�7�½¦C����´½�^�����������U�S¢M�U�¤¦C���>�©¦³����«
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9 `|m-\@n^_�[ t	j�n�oGiÐiuj�k7`z_Ei^mâ>�`|jli^s�t�n ]7~z`6`È�	]hs�y#{SnloGi k�_<nuë½`|ë@[ m [-oh`SoGi¦� ÕyØ s�`6oGi^t	iu_�j�[ s�`|y#{Sn
oh`S~¿jliumâ>�nu_EiG~È`S\f_EiG\@`|y�7^iG~ÈoGi�~-]�ë½~-w<_�[ y�7uiG~¿iuj \f_B]�k7nG~ÈoGi�oG[ �C]7~z{SnGc 2 n^s�t	]7ohn^Ó�~�Jók�n^_Ô~-[¿n
��`zm-nu_ oGi Ñf]�`zm-Ñf]�iu_pk�_<nuë½`|ë@[ m [-oh`foGils�{Sn¦3 ~-]�v�w<[ i^s�t	i�Ñf]7`zs�ohn�~Uilk�_Eiut	ius�oGiòi@~Uw#n^m >�iu_pius�t	_Ei
~-]�ë½~-w<_�[ y�7uiG~ÌoGió`S~z~-]�s�t�nG~ÌoG[ �Ciu_Eius�t	iG~�k7`|_M`î`|t	_�[ ë@]�[ y#{Sn6`Ì]�j \f_B]�k7nGc B�nu_ iugxiujlk�m-nuÓ@k7`|_M`Ì]�j
w<iu_�t�n7k7`|_�oGiÕ~U]�ë½~-w<_�[ y�7^iG~@k7nGoGiujrnG~@t	i^_~� Õ¤k � ØKJ � Õ¤k~þ�Ø i�s�n7i^s�t�`|s�t�nÕn@~½`S~�~-]�s�tBn@~ m i h k7nGoGiuj
`|k�_EiG~-ius�t�`|_�t�`zg�`S~qo@iîiuj�[U~z~z{Sn1oGiîs�nut	[ v�w#`|y�7ui@~�ë2`f~-t�`|s�t	i oG[��Ciu_Bius�t	i@~�c 2 n^s�~-iGÑf]�ius�t	iuj�ius�t	iuÓ�3
s�iuw<iG~z~�ì|_�[-nÕ[ s�t	_<nGoG]�ñS[ _qnÕw#nus�w<iu[ t�nÐoGiÕk�iG~znÐoGiÐ~-]�ë½~-w<_�[ y#{Sn�L Õ¤k � Ø Ó�nÐÑf]7`|m½~-ius�ohnÕë½`S~Ui@`fo½nÕs�`
k�_<nuë½`|ë@[ m [-oh`SoGipoGiqs�n^t	[�vhw#`|y#{fnU� Õ¤k � Ø Ó 3poh`Sohnqk�ium-` ��Ju_�j�]�m-`

L Õ�k � Ø NML Õ¤mFØ76 � Õ�k � Ø�Ö ú 0�cÙe�²��

nus�oGiNL Õ�m�Ø _Eiuk�_Ei@~Ui^s�t�`}nqk�iG~znpohnp`S~z~U]�s�t�n m iug#k�_Ei@~�~znqiuj ëPO(t	iG��~�nu]1s�nut	[ v�w#`|y#{SnG��~ ° c

B7nu_$w#nuj�k7`z_a`zy#{SnÏw#nuj n^]�t	_M`S~î~znum ]�y�7uiG~poGiÏiujlk7`|_Eiumâ>�`zj�ius�t�nÎoGiå~-]�ë½~-w<_�[ y�7^iG~Ìiuj \f_B]��
k7nG~-Ó�n�]7~znÔoh`&�C]�s�y#{SnQL Õ¤k � Ø k�iu_�jl[ t	iÔoGi^t³i^_�j�[�s�`|_Ì`S\^_EiG\(`|y�7uiG~½j�`|[-~½iuv�w<[ ius�t	iG~zc�C�nujr`|s�ohnÐn
iugxiuj�k�mUnIoh`ßC�`zë@i^m-`ß0(cÙe�i�w#n^s�~-[-oGiu_M`|s�o½nÈ`q~znum ]�y#{Sn�s�`ßC�`zë(ium-`ß0�c ² ú `F�HÓ^t	i^j�nG~�Ñf]hiÈnI~-]�ë½~Uw©_�[ t�nu_
é _Eiuw#numâ>�i$]�j iugxw<iG~z~�n6oGi$s�nut	[ v�w#`|y�7^iG~�s�nÈ�2`|m-nu_Õo@iRL Õ�u%Ø cD1µi$��nG~z~Ui6`Sohnuk�t�`Sohn$]�j `|mU\(nu_�[ t	�
jrn$oGi¿iuj�k7`z_Ei^mâ>�`|jli^s�t�nÈÑf]�i¿_Eiu]�t	[ m [ ñ(`S~z~Ui¿w<[ w<m [ w#`|jlius�t	i$n@~�\^_B]hk�n@~�`|kßJ@~�n$~-iu]óiG~z\@n^t�`zj�ius�t�n
ú w#nujrn�k7nu_�iugxiuj�k�mUnÕiuj �6�F�
�HÓxi�w#nus�~U[-oGiu_a`zs�ohnÔ`|k�ius�`S~ ~-iut	iÔ\^_�]�k7nG~ oG[U~-k7nusL<���iu[-~UÓ#t	iu_�<U`|j�n@~�`
~znum ]�y#{Sn ú ` ��oh`�Z([U\(c�0�c ²�c 2 nuj nÌ]7~znîoGiSL Õ�k � Ø Ó(nî`|m-\(nu_�[ t	j�nqk�_<n^k�n@~Ut�nqiuj ~UiG\f]�[-oh`�k�_Biut	ius�oGi
nuë@t	i^_�~�n^m�]hy�7uiG~ht�`|m9w#n^j�nqi^j ú ël�Cc

B7nu_$v�j�Ó�k�n@oGiujrnG~îoGiuvhs�[ _ónÏw<]7~-t�nå~-]�k7nu_�t�`fohnÏk�ium-nÎ~-]�ë½~-w<_�[ t�nu_�� jli^jlë@_<nÎohnÎ\f_B]�k7n
r f �UT�k7nu_	Ó

�WVYX �[Z ¡S�M S��¦¤Ý2�U��¦9�O«z���M��²a��¦	����¦C«
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\µÑdÍP]�× Ì�Í�Î.Ï~ÐqÑdÒUÓW^�× Ì�Í�Î.Ï~ÐqÑdÒUÓW^�×
_F`[a û �2b@cedgf�h©ú�bjilkmh n ú�bjcodpflh@n �2bjilkmh
_F`[a � þ b@coh I bjq�h n I bjcohjn þ bjq�h_F`[a�r s bjdpflhut�bjv�h n�t�b@dpflhjn s bjv�h
_F`[a�w x bjcoh*y[b@dpflh n�y[b@ceh@n x bjdpflh
_F`[a�z { b@kmhu|(b@v�h n�|}bjkShjn { b@v�h
_F`[a�~ T b@i�h = bjq�h n = bjilhjn T bjq�h
_F`[a�� H bjilh

î ØSï
\òÑdÍ�].× Ì�Í�Î.Ï~ÐqÑdÒUÓ<^S× Ì�Í�Î.Ï~ÐqÑdÒUÓW^�×
_u`[a û �2b@codpflhjh
_u`[a � þ õ x bjcoh_u`[a�r s õ y bjdpflh
_u`[a w T!õ H bjilh_u`[a z { bjkSh ú bjilkmh n { b@ilh
_u`[a ~ tMõ |}bjv�h
_u`[a � I,õ = b@qlh

îùÜ ï

Z([U\f]�_M`-0�c ²�d 2 ]7~Ut�n@~�[�s�w#nu_�_�[-ohnG~�w#nuj _Ei^]�t	[ m�[ ñ�`|y#{Sn6~-[ jlk�m iG~ÌoGiIius�oGiu_EiuyxnG~ ú `F�HÓ(iIw#nuj nÏ`|mU\(nu�
_�[ t	jrnqk�_<nuk7nG~-t�n ú ël�Cc
ôói@~Ut�`7v�\^]�_M`|ÓOú Õ é � Ø _Eiuk�_EiG~-ius�t�`Õ`�~U]�ë½~-w<_�[ y#{Sn�r�iu�Ciuw<t	]7`Soh`7k7nu_8é i¥�ÈÓfimL { Õ é Ø _Eiuk�_EiG~-ius�t�`�n
w<]7~-t�nNL Õ¤u=Ø [ s�wxnu_�_�[-ohnqk7nu_`é�k�ium-nq��`zw©t�nîoGiqs�{fnqt	iu_�~-]�ë½~-w<_Eiu��[Uo½n u ÓSi u iG~-t�`|_�`f\f_EiG\(`fohnp`�]�j
\f_B]�k7npoGipoG[ �C]7~�{Snpo½npÑf]7`zm é¯3�jliuj�ë@_<nGc

L Ë T Õ � Ø N ��� ��� L Õ T k �!ü�� k �	õ ö Ø ú 0�cÙezb��

nus�oGi¥ìoT�3înÌw#nus�ÑÚ]�s�t�nîoGiÌt�nGohnG~7nG~7`S~�~-]�s�t�nG~�k7`|_M`ÕnG~7Ñf]7`|[U~�iugx[-~Ut	i^j ~-]�ë½~-w<_�[ y�7uiG~�iuj r f ��TBÓfi
T k �!ü�_Eiuk�_EiG~-ius�t�`Õ` _Eiu]hs�[-{SnpoGiqt�nGoh`S~�`f~�~-]�ë½~-w<_�[ y�7uiG~hk7`|_Ew<ium-`|_EiG~ k �!ü�oGi m iuj r f ��TB�Mc

ehj % 0�c ²õ�([ jrnG~ÐÑf]�iQn `|m-\@nu_�[ t³jrn63 jr`|t	iuj�`|t	[ w#`|jli^s�t	iò_Eiuk�_EiG~-ius�t�`Sohn k�ium-` _Ei^mU`|y#{Sn�Ê:iuj
��� Ë Ó�nus�oGi��Ï_Ei^k�_EiG~-ius�t�`}n�w#nus�ÑÚ]�s�t�nÔoh`S~�i^g#k�_Ei@~�~�7uiG~�oGiÔ~U]hë½~Uw<_�[ y#{fn�i Ë ` m [U~-t�`}oGip\f_B]�k7nG~

¬dc(��£�����¢M¦C�*¦G��� Y��^« ^2�½ #���¤�©��¡S�M�U��¥¤�������^����¦C�^�2 S�h�S���2�U�S¢M�U�E¦	��¥¤��������²nÝ�¦	�����(�-�S¢M�U�¤¦C��¥	¨©���( #����ª>�S�^�>����«
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oG[-~-k�n^s�< �(iu[-~zc^ôånÌk�_<nuw<iG~z~znîoGiî`|t	_�[ ë@]�[ y#{SnîoGiî~-]�ë½~-w<_�[ y�7uiG~7`7i^s�oGi^_Eiuy#nG~7oGiîoG[ �C]7~�{SnuÓ(`�_Eium-`|y#{Sn
Ê:k�_<n^w<]�_M` k�ium-` jli^mâ>�nu_1~�n^m ]�y#{fn oGiòiujlk7`|_Eiumâ>�`zj�ius�t�n s�n i@~Uk7`|y#n �M� Ë c{ËIiuk�ius�oGius�ohn
ohnÎ~U[-~-t	iujr`piuj iugxk�m-nu_M`|y#{SnuÓ�iG~-t	i6i@~Uk7`|y#nÎoGi6k�_<n^w<]�_M`pk7nGoGiÏt�nujr`|_}]�jr` oG[ jli^s�~z{Sn6j�]�[ t�n
\f_M`|s�oGiuÓ�k�ium-nòÑ^]hip]�j `|m-\@n^_�[ t	j�nòoGiÔk�iG~�Ñf]h[U~z`}i^g�`|]7~-t	[ �2` ~-iu_aì}k7nu]�w#nÔiuv�w<[ i^s�t	iònu]QjliG~-jrn
[ s�`|k�m [ w#ìz��ium-c§B7nu_&w#n^s�~-iG\f]�[�s�t	iuÓ�3Is�iuw<iG~z~zì|_�[-nI_Eiuw#nu_�_Eiu_$`�]�j `|m-\@nu_�[�t	jrnIw#`|k7`zñòoGiIius�w#nus�t	_M`|_
]�jr`¿~znum ]�y#{SnÕoGi iuj�k7`|_Eiumâ>�`|j�ius�t�n^ÓµÑf]�i iuj�ë½nu_M`�k�n@~�~z`�s�{SnÕ~-iu_7`�j�iumâ>�n^_³Ón3Õ~-]�v�w©[�i^s�t	iuj�ius�t	i
ë½nG`}`|t	ius�oGi^s�ohnp`SnqiG~-��nu_Ey#npoGiqk�_<n^w<]�_M`}oh`�j�iumâ>�n^_¿~znum ]�y#{Snqs�]�j iG~-k7`|y#npoGip\^_a`zs�oGipoG[ jli^s��
~z{fn@cA9 `|m-\(nu_�[ t	j�nÕk�_<nuk7nG~-t�nÕk�iu_�t	i^s�w<iþG¿w<m-`f~z~-iÐohnG~ `|m-\@n^_�[ t	j�nG~&\^iusL3ut	[ w#nG~«�HbSbSÓ#bF0��>ÓxiÕ_Eiuw#nu_�_Ei
` t¤3uw<s�[ w#`f~�Ñf]�iqk�i^_�jl[ t	iuj ` _EiGoG]�y#{SnÔoh`�wxnujlk�m iugx[-oh`SoGipohnqk�_<nuw<i@~�~znpo@iqk�_<nuw<]�_M`ScSe�~Ut�`S~ht¤3uw<�
s�[�w#`S~�~z{Snî~Ui^jliumâ>�`|s�t	iG~7`SnG~�j�iuw#`|s�[-~-j�n@~�ë@[-numKJG\f[ w#nG~�oGiÌiu��num ]�y#{Snîoh`f~�iG~-kE3^w<[ iG~UÓfk�ium-nG~7Ñf]7`z[-~
k7`|_�t	[ s�ohnÕoGi7]�jr`½k7nuk�]�m-`|y#{Sn7[ s�[ w<[U`|m@`S~h~-]�w<i@~�~-[ �2`S~½\^i^_M`|y�7uiG~½oGi7[ s�oG[ ��<Uo@]7nG~G_Bi×5�i^w<t	iujín7ë½nuj
oGiG~-iuj�k�ius�>�nÈohnG~�jliumâ>�nu_EiG~�i@~UkD3uw<[ j�iG~�oh`S~�\^iu_a`zy�7^iG~�k�_Eiuw<iGoGi^s�t	iG~�w#n^s�~-[-oGiu_M`|s�ohn$`S~�nuk�y�7uiG~
t�nujr`Soh`f~�k�ium-`�s�`|t	]�_Eiuñ�`�s�`Ì~-ium iuw<y#{SnuÓuw<_B]�ñ�`|jlius�t�n&i&j�]�t�`|y#{Sn$ohnG~�[�s�oG[ ��<-oG]7nG~zcue�~-t�`|ë@ium iuw<i^s��
ohn$]�jr`I`|s�`|m-nG\f[U`Ìw#nuj n$k�_<nuw<i@~�~zn$w#nuj�k�]�t�`|w<[Un^s�`|m�oGi}k�_<n^w<]�_M`�_BiG`|m�[ ñ�`Sohn$k�n^_�Ê&Ó9k7nGoGiujrnG~
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s1 s5 s7

s3 s6

s2 s4
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solução k (após mutação)
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s1 s2 s4 s7

s3 s6
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Ã+Ú®Ä�Å�¿�Æ(Ç�ÑÚÆPÈjÑÚÆPÈ�ß�Ú®ÑDÚ�Ø�¿PÈm�2�eÈ@ÑÚÆÁÈ�Ã}��É�Ã+Ú®É@¿ÁÈ È�Å�¿B×"Ú��sØ�À���À7¿ÁÈ�Ð2Ú7Ç'��ÆÁÈ@ÑDØFÚ®ÑDÚ�Ø��mÀÁÆ�Â®Ã�ÍÒÆ�Ù�Ø�¿ÁÈ@Ô®ÀÁÆ5Ù
ÛU�sÙ���¿ À���Ì��}È@Ñ��Ü³÷ØFÚ®ÐÎÈm�j³Y��¾m¿5ÐÎÈ$¿M��Ð�ÑÚÆ ¿�ÑDÙ�Ì�¿�ÀPÆíÙ�ÐÒßW¿�Ø�Ç©�$ÄËÅ}¿°�mÞ�Ú®ÆíØCÆÁÈjÌ®Æ"ÙÊÑ���ÇÏÔ Æ5ÐÒÃ�¿5ÐÒÑDØg��Ç�ÙWÈ@Æ
¿�Ø+×���Ð2Ù�å}��À7¿ÁÈ×Ñ���ÉãÃ�¿5Ç�¿lÇç¿ÁÈ@ÑDØg�%��Ì��$Û��Od}� �}�(ÓØ¿5ÑÚÆ5ÙWÈ@ÆlÐ�ÆÁÈ@Ñ��eÑ��$Û�Æ5É:�$Ô�Þ�Ú®ÆlÂ7Ã�Í�Æ"ÙÞØ ¿ÁÈKÀ Ú®Ç Ç�ÆÁÈ@Ç�¿
ÑDÙ�Ì�¿QÀ Ù@ÈjÑDÙ�Ð«×"Ú®Æ(Ç�ÙWÈ@Æ���ÑDØg��æ�ÖPÈeÀ��õÃ�¿(Ð�Ã���ÑÚÆ5Ð���Ä�Å}¿�À��õÃ���ÀÁÆ�Ù:� ÀÁÆpÌ��sØg@�Ç�Æ5ÑDØ�¿PÈeÀPÆpÆ5ÐÒÑDØg��À��oÌ��sØg�®�
ß�Ú®Ð�ÄËÅ}¿��gÞ�Ú®Æ�Ø�ÆPÈjÌ®Æ�Ù�Ñ���Ç©�
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W�±�²«´g��³µ´ b­¶ ��´¦· ó�¸Oó�c E ó�¸ Ã�Æ5Ð«�sØ�Ù@¿NÀÁÆNÈgÚ®ÛÜÈjÃ¨Ø�Ù�Ä�Å�¿�´ b & �{���U���{�U¹��»º��Q�[1
W�±�²Û´���³µ´ b­¶ �)¼ C ² C ´��	´�½�³ G�¾ ¶ c¦E ó�¸ Ì�¿5Ì�Ú®É:�$ÄËÅ}¿�Ù�Ð�Ù�Ã+Ù:�$É G�¾ Æ5Ç¿´ b & ���t��À��Á�U�����2���Q�[1

W�±�²«´g��³µ´ b­¶ �)¼ C ² C{¸ ��´:½Â³�¼tÃ AþG�¾�I ¶ c E ó�¸
Ø�ÆÁÈgÚ®É�Ñ��}ÀÜ¿ À�� Ì®ÆÁÈ�Þ�Ú'ÙjÈ¦� ×(Æ(Ð�Ö5ÑDÙ�Ã�� ¼tÃ Æ5Ç
´ b Ô Ñ�¿5Ç©��Ð�À7¿ G�¾ Ã�¿(Çç¿äÌ�¿5Ì�Ú®É:��Ä�Å}¿ Ù�Ð�ÙÊÃ¨Ù���É
& �{���tÀ��Á�����{�2���.�[1

W�±�²«´g� ¸OC ´ ¸ ½�³ csc+c ¶ c E ó�¸
Ø�ÆÁÈgÚ®É�Ñ��}ÀÜ¿ ÀÁÆÈÚ®Ç©�4��Çç¿PÈjÑDØ��YÀÁÆØÐ�¿(ÑDÙÊÂ7Ã���Ä�Ý5ÆÁÈ
Ì�Ø�¿ÁÀ Ú®åjÙ@À�� ÌI�sØg�èÚ®Ç�Ã�¿5Ð��4Ú®ÐÒÑ�¿�ÀÁÆgÃ Æ5ÐÛ�sØ�Ù@¿ÁÈ¯´ bÃ�¿5ÐÎÈWÙ@ÀÁÆ"Øg��À7¿ÁÈ®Ì��sØg�oÑÚÆÁÈ@ÑÚÆµ& �{���U���������Q�[1

W�±�²«´g��Ä��	´ ¸mÅ W�Æ¤� ¸OC ´ ¸aC ½j� c E ó�¸ Í2Ù@È@Ñ���Ø�Ù�Ã�¿ À7¿ÁÈ ØCÆÁÈWÚ7ÉÊÑ���À7¿ÁÈ À7¿ÁÈ�ÑÚÆÁÈ@ÑÚÆÁÈ À7¿
Â®Ã�ÍÒÆ�Ù�Ø�¿µ³ ÑÚÆÁÈ@ÑÚÆz½jÙ:� ÇË³�&»���t���������Q���{�.�[1

Ì��$Û�Æ5É:��d}� �½¼��eÈjÑDØ�Ú®ÑDÚ�Øg��ÀÁÆ�Â®Ã�ÍÒÆ�Ù�Ø�¿ÁÈeÀÁÆ�Ø�Ù�æ���À7¿ÁÈ�À7¿pÌ=Ø ¿5Ã�ÆÁÈ$È�¿QÀÁÆNÈgÙÊÇÄÚ®É:��Ä�Å}¿��

¬®ý43×ý	� ÆÇ:��
������;�<>�K;ñ8�:ã:�Ç�¯�­u����

����8�:È­u:�;
���	¯	�=8���;

�mÆ ßW¿"Ø�Ç'���lß���Ã+Ù�É�ÙÊÑ��sØ=�læ�Ù@ÈgÚ��$É�Ù�å}��Ä�Å}¿"À7¿PÈÛØ�ÆÁÈgÚ®É�Ñ���À7¿ÁÈ�À7¿ Ì�Ø�¿(Ã�ÆÁÈ$È�¿"ÀÁÆ"ÈgÙ�ÇÉÚ®É:��Ä�Å�¿5ÔPßW¿�Øg��Ç ÆÁÈ@Ù
Ã+Ø�Ù�Ñ�¿ÁÈ¯��Ég×"Ú®ÐÎÈä×"Ú�Ù@Ý5ÆPÈoÞ�Ú7ÆgÌ®Æ�Ø�ÇÄÙ�ÑÚÆ5Ç�ÉÞÙ@È@Ñ��sØ�À���À7¿ÁÈ�ÆgÑDØ��$Ä��sØ�×"Ø���Â®Ã�¿PÈoÀÜ¿ÁÈ�Ç�ÆÁÈ@Ç�¿ÁÈä&zÌ­��ÛU�¨d}� ±�12�
�eÈ@ÑÚÆÁÈÜ×�Ú�Ù@Ý5ÆÁÈ@Ô¯�$É�Ù:��À7¿ÁÈ � È�ßDÚ®ÐÒÃ+Ù@¿5Ð���ÉÞÙ@À���ÀÁÆÁÈ�×"Ø���Â7Ã��}ÈmÀ��mß�Æ�Ø	Øg��Ç�Æ(Ð�Ñ��ÒÚ®ÑDÙÊÉ�Ù�å}��À��$Ô�Ì®Æ�Ø�ÇÄÙ�ÑDÙÞØ���Ç
ß���Ã+ÙÊÉ�ÇÏÆ5ÐÒÑÚÆpÌ�Ø�¿ÁÀ Ú®åjÙ�Ø ×"Øu�$Â7Ã�¿ÁÈeÀÜ¿ÁÈ'Ø�ÆPÈWÚ®É�Ñ���À7¿ÁÈoÀ7¿ÁÈÜÑÚÆÁÈ@ÑÚÆÁÈÜÆ5ß�Æ5Ã�ÑDÚ���À7¿ÁÈ@Ô¤��Ì=Ø�ÆPÈjÆ(Ð�Ñ���À7¿ÁÈÜÐF� È@Æ5Ã�Ù
Ä�Å�¿NÈ@Æ ×"Ú�Ù�ÐÒÑÚÆM�
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-------
-------
-------

testes.m

Existe
histórico

?

Lê histórico
(runs\history\testes.mat)

histórico = {}

não

sim

ck gerado
previamente

?

Lê ck
(runs\<ck>\
cdata.mat)

Cria ck
(runs\<ck>\cdata.mat)

não sim

ti gerado
previamente

?

Lê ti
(runs\test_<ti>.mat)

Determina lista de cenários
de subscrição ck por

calcular em t i

não sim

Para cada
cenário ck

Para cada teste t i
em testes.m

px(ck)
gerada

previamente
?

Lê px(ck)
(runs\<ck>\

genesis_<px>.mat)

Cria população inicial
px(ck) (runs\<ck>\

genesis_<px>.mat)

não sim
gy(px)

gerado
previamente

?

Lê gy(px)
(runs\<ck>\

genetic_<gy(px)>.mat)

Exec. alg. genético
gy(px) (runs\<ck>\

genetic_<gy(px)>.mat)

não sim

Próximo
cenário ck

Próximo
teste ti

Fim

Grava ti
(runs\test_<ti>.mat)

Grava/Actualiza histórico
(runs\history\testes.mat)

random(K) random(K)

Amostragem de
notificações

random(K)

random(K)

Consulta de resultados
& Gráficos

Actualiza
teste ti

Insere ti no
histórico

_¾Ùg×"Ú�Ø���d}� ±�¼�_�É�Ú��Ò¿ ×"Ø��$Ç©�gÀÜ¿�Ì=Ø ¿5Ã�ÆÁÈ$È�¿QÀÁÆNÈgÙÊÇÄÚ®É:��Ä�Å�¿M�
¾0��À���Â7Ã�Í�Æ"ÙÞØ�¿ ÀPÆèÑÚÆÁÈjÑÚÆèÉ�Ù@È@Ñ���æÃ�sØ�Ù@¿ÁÈpÑÚÆPÈjÑÚÆÁÈ�& Ã�ÍF��Ç©��À��}È��µ���t���������{�.�[1 ÔKÆèÃ���À��
ÑÚÆÁÈ@ÑÚÆUÀÁÆ5Â7Ð�ÆÕÚ®ÇàÃ�¿5Ð��4Ú®Ð�Ñ�¿UÀÁÆQÃ�Æ(ÐÛ�sØ�Ù@¿ÁÈ�ÀÁÆUÈWÚ®Û�ÈjÃ+Ø	ÙÊÄËÅ}¿µ´ b &�À Ù�ß�Æ�Ø�Ù�ÐÎÀ7¿µ��Ì×Æ(ÐF��ÈÐÎ¿ Ð2$®ÇÏÆ�Ø�¿mÀÁÆ Ã�É�ÙÊÆ(Ð�ÑÚÆÁÈa12�"#��sØg�KÃ���À��ÎÃ�Æ5Ð«�sØ�Ù@¿ ÖÜ×(Æ"Øg��À��«Ú®Ç©�KÌK¿(Ì�Ú®É���Ä�Å�¿èÙ�Ð�ÙÊÃ¨Ù���É
G�¾QA ´ b I Ô]��Ì��ÁÈÜ¿gÞ�Ú®ÆeÖeÆ��ËÆ5Ã+Ú®Ñ���À7¿g¿%��ÉW×�¿�Ø�Ù�ÑÚÇ�¿í×(Æ5ÐÒÖ5ÑDÙ�Ã�¿5Ô
×}Æ�Øg��Ð�À7¿gÀ���À7¿ÁÈ�¼tÃ A_G�¾�I �
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Â®ÐÎÀ'×(Æ5Ð«&�1
#7Æ�Ø�ÇÄÙÊÑÚÆ Ì�Ø�¿5Ã+Ú�Øg�sØ Ì®Æ(Éj¿PÈ ØCÆÁÈWÚ7ÉÊÑ���À7¿ÁÈ ÀÁÆ Ú®Ç'� Ì®ÆÁÈ$Þ�Ú�Ù@Èm� ×}Æ5ÐÒÖ5ÑDÙ�Ã��
Æ(Ç ß�Ú®Ð�Ä�Å�¿ À7¿ ÀÁÆPÈjÆ5ÇÏÌ®Æ5ÐÒÍ�¿ À���È È$¿5É�Ú®Ä�Ý(ÆÁÈ Æ5ÐÒÃ�¿5ÐÒÑDØg��À���Èm� �'�Ò¼
È �2²�·�¼ C ² A.É8¸aC ´ ¸OC ½ ógÉ!Ê�É�Ë ¶ÍÌ c · ÉÞI Ô�Ø�Æ(Ñ�¿�Ø�Ð��mÑ�¿ÁÀ7¿PÈ ¿ÁÈèØ�ÆPÈWÚ®É�Ñ���À7¿ÁÈ�×(Æ5ÐÒÖ5ÑDÙ�Ã�¿ÁÈ�Ð�¿Í�Ù@ÈjÑ��"Ø�Ù�Ã�¿�³ ÑÚÆÁÈ@ÑÚÆz½}��� Ç'��Ñ�³P¿(Ð�ÀÁÆ°��ÇÏÆ5É�Í�¿�Ø	Ù:� ÀÁÆ ÀÁÆPÈjÆ(Ç�Ì®Æ5ÐÒÍ�¿ ß�¿"Ù�ÈgÚ®Ì®Æ�Ø�Ù@¿"Ø��
d�<}ÎÂ�

À Ù@ÈjÌ�×}Æ5ÐÛ&�1 A'Ù@È@Ñ��KÑ�¿ÁÀÜ¿ÁÈÎ¿ÁÈ=Ø�ÆÁÈgÚ®É�Ñ��}À7¿PÈ«×(Æ(Ð�Ö5ÑDÙ�Ã�¿PÈÒÐ2Ú7Ç Â®Ã�ÍÒÆ�Ù�Ø�¿mÀÁÆ�Í2Ù@È@Ñ���Ø�Ù�Ã�¿mÀÁÆ�ÑÚÆÁÈ@ÑÚÆÁÈm�
�'�Ò¼�·+�	´ G ¼ C ² A É ¸OC ´ ¸aC ½ ó É I �

Ì×É@¿5Ñ�×}Æ5Ð«&�1

Ì
Øg��Ä��Ï¿Ï×�Ø���Â®Ã�¿ À7¿ÁÈíØ�ÆPÈWÚ®É�Ñ���À7¿ÁÈ�ÀÁÆ7Ú®Ç©�Ï¿�Ú Ç©�aÙ@ÈgÌ®ÆÁÈ$Þ�Ú�Ù@È¦�}È�×(Æ5ÐÒÖ5ÑDÙ�Ã���È
Ð�Ú®ÇàÇÏÆÁÈ@Çç¿�Í�Ù@ÈjÑ���Ø	ÙÊÃË¿5Ô®ÌI�sØg� Ã�¿5ÇÏÌ��aØ��$ÄËÅ}¿����'��¼ G�Ï»Å�¸ ¼ C ² AQÉe¸aC ´ ¸OC ½ ógÉ!Ê�ÐYÑ6ÒtÓ/I Ô
Ì®Æ�ØWÇÉÙ�ÑÚÆSÃ�¿(Ç�Ì��sØg�sØ ¿ÁÈ�Ø�ÆÁÈgÚ®É�Ñ��}À7¿PÈ�À7¿ Ñ{Ô Æ Ò�Ô ÑÚÆÁÈ@ÑÚÆÁÈpÀÁÆSÌ�Ø�¿5Ã+Ú�Ø��Õ×}Æ5ÐÒÖ5ÑDÙ�Ã��
ÐÎ¿�Í�Ù@ÈjÑ���Ø	Ù�Ã�¿µ³ ÑÚÆÁÈ@ÑÚÆz½}��� Ç©��Ñ�³Y�
�eÈ@ÑÚÆS×"Ú'ÙjÅ�¿Õ��Ã�Æ�Ù�Ñ��pÃ�¿(Çç¿SÑÚÆ�Ø�Ã�Æ"Ù�Ø�¿��sØ+×�Ú®Ç�Æ(Ð�Ñ�¿ÒÚ®Ç©��¤��D �-/.�0�Ã�¿5Ç ¿PÈKÐÎ¿5Ç�ÆPÈ
À7¿PÈS×"Ø���Â7Ã�¿ÁÈÕ�èÑDØg��Ä��sØFÔNÈjÆ5Ì��sØg��À7¿ÁÈSÌ�¿�ØRæ½áÞØ+×"Ú7É���È$¼ É!È,É ÔlÃ+Ú�È@Ñ�¿ À��èÇ�Æ(ÉÊÍÎ¿�Ø
È$¿5É�Ú®Ä�Å�¿�¸ É ´ ¸ · É ÔKÀÁÆÁÈ@æ¾Ù@¿QÌ���À Ø[Å�¿UÀ�� Ì�¿5Ì�Ú®É:��Ä�Å�¿�¸ É ¼ ó+G�É ÔKÈ�¿(ÉÞÚ7Ä�Ý5ÆÁÈoÐ�¿(æ���ÈoÆ5Ç
Ã���À��*Ù�ÑÚÆ�Øg��Ä�Å�¿Ò&_0j£�."£� R¡}��-¦)}.�0j¡��212��#�¿�Ø�ÀÁÆ5ß�Æ�Ù�Ñ�¿N¿µ×"Øu�$Â7Ã�¿�ÑDØg��Ä��}ÀÜ¿lÃ�¿"Ø�Ø�ÆÁÈ@Ì�¿5ÐÒÙ
ÀÁÆ�� É!È,É �

À Ù@ÈjÌ®ÑÚÆÁÈ@Ñ�&�1
A'Ù@È@Ñ�� Ñ�¿ÁÀ7¿PÈ ¿ÁÈØÑÚÆÁÈ@ÑÚÆÁÈ-Ì=Ø�ÆPÈjÆ(Ð�ÑÚÆÁÈ-Ð2Ú®Ç Í�Ù@ÈjÑ���Ø	Ù�Ã�¿5Ô ¿�Ú�Æ5ÐÒÑ�Å}¿ó¿ÁÈ ÀÁÆ5Ñ���Ù
É�ÍÒÆÁÈØÀ Ú®Ç ÑÚÆÁÈjÑÚÆ Ð�ÆPÈ�È@Æ�Í�Ù@ÈjÑ��"Ø�Ù�Ã�¿M� �'�Ò¼K·+�	´ G�¸OC ´ ¸�A.É8¸aC ´ ¸aC ½ ógÉÞI ÔSÉ�Ù@ÈjÑ��-Ñ�¿ÁÀ7¿PÈ
¿PÈõÑÚÆÁÈ@ÑÚÆÁÈò×�Ú��sØ�À���À7¿ÁÈõÐÎ¿�Í�Ù@ÈjÑ��"Ø�Ù�Ã�¿É³ ÑÚÆÁÈjÑÚÆt½���� Ç©�$Ñ�³ Ô7Æ>·s�	´ Gt¸aC ´ ¸�A É ¸OC ´ ¸aC ½ ó É Ê ¶ I Ô
��Ì�Ø�ÆÁÈ@Æ5ÐÒÑ�� ¿ÁÈ�Ø�ÆÁÈgÚ®ÉÊÑ���À7¿PÈeÀ��®��Çç¿PÈjÑDØg�j×}Æ5Ç ÀPÆpÐ�¿(ÑDÙÊÂ7Ã���Ä�Ý5ÆÁÈoÀ7¿µ¶ Ô ÑÚÆPÈjÑÚÆgÆ5Ç
³ ÑÚÆÁÈjÑÚÆt½���� Ç©�$Ñ�³c�

Ì×É@¿5ÑÚÑÚÆPÈjÑ�&�1

Ì
Øg��Ä�� ¿ ×"Ø���Â®Ã�¿ À7¿PÈ�Ø�ÆÁÈgÚ®É�Ñ���À7¿ÁÈÏÀÁÆÏÚ®Ç ¿�Ú Ç©�aÙ@È ÑÚÆÁÈjÑÚÆPÈ�Ð�Ú®Ç ÇÏÆÁÈ@Çç¿
Í�Ù@ÈjÑ��"Ø�Ù�Ã�¿5ÔÁÌ��sØg�lÃ�¿5ÇÏÌI�sØg��Ä�Å�¿M���'��¼ G�Ï»Å�¸�¸aC ´ ¸�A É ¸OC ´ ¸OC ½ ó É Ê�Ð×Ö ¶ ÓzI ÔÁÌ®Æ�Ø�ÇÄÙÊÑÚÆ Ã�¿5ÇÏÙ
Ì��sØg�sØR� Ì®Æ�Ø�Ã�Æ5ÐÒÑ��j×(Æ5Ç ÀÁÆgÇÏÆ5ÐÎÈm�j×}Æ5Ð�È�Ã�¿�Ø	Ø�Æ5Ã�Ñ���Ç�Æ(Ð�ÑÚÆgÆ(Ð�ÑDØ�Æ ×�Ú®ÆÁÈ�Æ5Ç�Ã���À��
Ã�Æ(ÐÛ�sØ�Ù@¿5Ô�ÐÎ¿ Ö�Ô ÆÒ¶ Ô ÑÚÆÁÈ@ÑÚÆÁÈm�
�eÈ@ÑÚÆS×"Ú'ÙjÅ�¿Õ��Ã�Æ�Ù�Ñ��pÃ�¿(Çç¿SÑÚÆ�Ø�Ã�Æ"Ù�Ø�¿��sØ+×�Ú®Ç�Æ(Ð�Ñ�¿ÒÚ®Ç©��¤��D �-/.�0�Ã�¿5Ç ¿PÈKÐÎ¿5Ç�ÆPÈ
À7¿PÈñ×�Ø���Â®Ã�¿ÁÈ��ÕÑDØg��Ä��aØÚÔ È@Æ5Ì��sØg��À7¿ÁÈmÌ�¿�Ø�æ½áÞØ+×"Ú7É���È$¼ É ´ É Ô Ð�$®ÇÏÆ�Ø�¿ ÀÁÆ ÈgÚ®ÛÜÈ@Ù
Ã+Ø	Ù�Ä�Ý5ÆÁÈgÀ Ù@È@ÑDÙÊÐÒÑ���ÈW¸ É ´�± É ÔÒÐ�$®ÇÏÆ�Ø�¿èÀÁÆUÈWÚ7ÛÜÈjÃ+Ø	Ù�Ä�Ý5ÆÁÈgÈ@Æ�Ø�æ�Ù@À��}ÈeÌ�¿5ÐÒÑ�¿5Ù���ÙÚÌ�¿5ÐÒÑ�¿
&D�¾.Q-/§ ¡+¤�� 1_¸ É ´ E^É Ô}Ð�$®ÇÏÆ�Ø�¿NÀÁÆSÈgÚ®ÛÜÈ@Ã+Ø�Ù�Ä�Ý5ÆÁÈ�È@Æ�ØWæ¾Ù@À���È®Ì�¿�Ø À Ù�ß�Ú�È$Å�¿Ò&D¢��Q¥Þ�D-Þ§�¡+¤�� 1_¸
É ± É Ô Ð�$®Ç�Æ"Ø�¿ ÀÁÆ�Ð�¿(Ñ���Æ5ÐÒæ¾Ù:��À���È�Ì�¿5ÐÒÑ�¿5Ù��$Ù�Ì�¿5ÐÒÑ�¿�¸ É Ð8È�Ø Ì Ø×Ó÷E É Ô Ð�$®Ç�Æ"Ø�¿ ÀÁÆ�Ð�¿(Ñ��Æ(Ð�æ�Ù:�}À���È®Ì�¿�Ø�À Ù�ß�Ú�È$Å}¿(Ô}Ð��gÈ�¿(É�Ú®Ä�Å}¿NÀÁÆNÀ Ù�ß�Ú�È�Å�¿�Ñ�¿5Ñ���É�& È Ôg(�)+)+,�-/.�0�1 Ô�È$¿5É�Ú®Ä�Å�¿
Ù�Ð�Ù�Ã+Ù:�$É�& Ì 1 Ô�¿"Ú-È$¿5É�Ú®Ä�Å�¿lÂ®Ð���É�& æ���åjÙj¿Q1 ÔjØ�ÆÁÈ@Ì×Æ(Ã�ÑDÙ�æ���ÇÏÆ5Ð�ÑÚÆ"¸ É Ð�ÈIØ Ì Ø×ÓYÅ Z É Ô�Ð2$®ÇÏÆ�Ø�¿ÀÁÆ�ÐÎ¿5Ñ��}ÛPÆ5Ç Æ5ÐÒÑDØ�Æ ×"Ú®ÆPÈ®Ì�¿�Ø À Ù�ß�Ú�È$Å}¿"¸ É�Ð Ì Ø×ÓcÅ Z Ö)É Ô}Ð2$®ÇÏÆ�Ø�¿NÀÁÆÒ³Ê¿zÙ�³[Æ5Ç À Ú®Ì®É�Ù�ÙÃ���À7¿"¸ É Ð8È�Ø Ì Ø×ÓcÚOó · É ÔÁÐ2$®ÇÏÆ�Ø�¿"ÀÁÆ Ð�¿(Ñ��×Ç'��É�Æ5ÐÒÑDØ�Æ ×�Ú®ÆÁÈ�ÌK¿"ØgÀ Ù�ß�Ú�È�Å�¿�¸ É Ð Ì Ø×ÓcÚOó · Ö É ÔÐ�$®ÇÏÆ�Ø�¿ ÀÁÆ�³ ÛU��À'³5Æ5Ç À Ú®Ì®ÉÞÙ�Ã���À7¿�¸ É�Ð�ÈIØ Ì Ø�Ó ¼ ÅzÅ · É Ô Ì®Æ�Ø�Ã�Æ5ÐÒÑ��j×(Æ5Ç ÀÁÆ�ÐÎ¿5Ñ���ÛPÆ5ÇÆ(Ð�ÑDØ�ÆQ×"Ú®ÆÁÈ�& JÍÅ ZMÛ A»ÚOó ·PX Å Z Ö X ÚOó · Ö"I ¸ É Ð Ì Ø×Ó¦E W É Ô}Ð�$®ÇÏÆ�Ø�¿NÀÁÆ�ÐÎ¿5Ñ���Ø�Æ5Ì®Æ5ÑDÙ@À���ÈÆRÆ5Ð�æ�Ù:��À���ÈõÌ�¿�ØQÀQÙÊß�Ú�È$Å�¿�¸ É!Å ± É ÔÜÐ2$7Ç�Æ�Ø�¿ ÀÁÆ ÐÎ¿5Ñ��Â�mÆ5ÇÄÙ�ÑRÙ�ØpÐ�Ú®Ç©�"È$¿5É�Ú®Ä�Å�¿
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