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� J4K IJ�KNM�OjQ�J�^vM�WdUDORrPW+J4[RJVU�X�Q�ZLi�ZV_	�!QcJL[RO IJVU�Z�_5STQ�M�
�JLX�a e Z�WdZV[
�TU J\J�XbaBJ4^`M�Wd^vJ�S+X�OjM�W5aqJ\K IJV^�Z��
W+O]U KNJnU UDS	� IJLQcO}|2_+JVU SdZVQkZV[R[ YJ�[RJVU YZ�aBJL_��4aBJLrPQ IJVU aBJ�[ROjp J�Q�X IJ x � W IJLXc_daBOjJ�a ehZVp MPQka4[}Z�^`ORW IJLK Z�X�O]|�_TJ
aB_6K IJV^LZVW+O}UDKNJ2�m^�eoJVUDX�� YZ�� aBORQcJ []Zsr IJLW IJLQ�Z�X�OjM�W aqJVU IJV|�_ Z�X�OjM�WdUbSdJLQ�KNJ�X�XkZVWBX~aBJ�U MP[R_+XcORMPW+W+JLQ [RJVU
S+QcM�p+[ YJLKNJVU4r IJ�M�K IJLXcQ�O]|�_+JnU\aBOjQ�JV^vXFJLXFORWqi2JLQkUDJ2��[}Z'a IJ�X�JLQcKNORWdZVX�OjM�W%aBJVU IJV|2_dZ�XcORM�W UNaBJ5iqORX�JnU�U J
KNJ�WdZ�WqX YZ![}ZsK Z�X�QcO}^vJ�
kZP^vM�pTORJLW+WTJ2� []Z!^vOjW IJLK�ZVX�O}|2_+J aBJVU�K�JLK pTQ�_+QcJLU�J�X�J�W��dW [�e Z�WdZV[
�TU J�aB_
^vMPKNSdM�QcX�JLKNJ�WBXbaq_CK Z�W+OjS+_+[}ZVX�JL_TQ��FU JVU\[jORJL_��)aBJ�U OjW+r�_T[}Z�QcORX IJVUv��UcZ3aBJ��BX IJLQ�OjX IJ�Z�ORW U O�|2_+J�UDM�W
JVUDSdZ�^`J$ZVX�XcJLORrPWdZ�p+[jJ x � ORJLWqX!JLW U _+OjX�J'[fe IJLXc_daBJ a��qWdZVKNO}|2_+J6aB_�K�Z�W+OjS+_+[]Z�X�J�_+Q YZ$[�ehZVO}aBJ aBJ
aBJ�_	�5K IJLX��+MqaBJVU`� [fehZ�STS+Q�Mq^��+J4W+J���XcM�W+OjJLW+W+J4J�X�[�e Z�S+S+QcMq^��TJ IJLW+JLQcr IJLXcO}|2_+J x ldJVU IJV|2_dZ�XcORMPWdUba����
WdZVKNO}|2_+JVU�UDM�WqX�Q�J�K�Z�W+O IJLJVU�JLX�U OjKNS+[RO�� IJLJVU�S MP_+Q�[jJ�XcQkZVWdU �GJLQcXba+ZVWdU�_+W ^vM�WqX�QPtM�[RJ�_+Q x�� J�Q�XkZVORW+JnU
IJV|2_dZVX�ORMPWdU4U MPWBX�Z�[jM�Q�U\ORKNS+[]Z�WqX IJLJnU�a+Z�W U aBJnU\[RM�rPO}^vOjJL[}UbaBJ�iqO}UD_dZ�[jO}U�ZVX�OjM�W ZV[RM�Q�U |2_+J�amehZ�_TX�Q�JnU
UDM�WqX�OjWd^vMPQ�SdM�Q IJLJVU�a+ZVWdU�[RJ a IJLi2JL[jM�S+SdJLKNJ�WBX aBJ4S+Q�MPr�Q�Z�KNKNJnU�a ehZVWdZ�[!�+UDJ x lmZ�aBJ�Q�W+O YJLQ�JbSdZVQ�X�OjJ
^vMPWdU O]U XcJ�J�W []Z4^vM�Wd^`JLS+X�OjM�WFK IJV^LZVW+O}|2_+J�S+QcM�S+QcJLKNJLWqX�aBORXcJ�aqJ�S+Q�MPX�MPX��qSdJVU YZ�S Z�Q�XcORQ aBJb^vQcORX YJ�Q�JVU
p+OjJLW)a IJ"� W+O}U�J�X�pdZ�U IJVUbU _+Qb[jJVU IJV|2_dZ�XcORMPWdU�a IJLi2J�[RM�STS IJLJVU x ldJVU IJLXkZVS JnU�aqJF^vM�Wd^`JLS+X�OjM�W)a IJn^vQ�OjX�JVU
UDM�WqX��![jJ!^��+MPO
� aBJnU ^vMPKNSdM2UcZ�WqX�JVU`��[}Z5i IJ�Q�O#� ^LZ�XcORM�W%aBJnU ^LZV[}^v_T[}Uv��[RJ=aBJnU�U OjW%aBJVU4S+[}ZVWdU JLX4[]Z
UD_+SdJLQ�iqO}UDORM�W aBJb[}Z4^vMPWdU XcQ�_d^`X�ORMPW�JLX�aBJb[�e Z�U�UDJLKFp+[}ZVr�JbaBJnU�S+Q�MPX�M�X$�qSdJVU x

� QkZVW 	^vMPO}U � Z�Q�MPW � [ IJ�KNJLWqX � M U�U J�[RORW

O
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� J�X�OjJLWdU YZ\ZPaBQ�JVUcU JLQ�aBJnU QcJLKNJLQ�^vORJ�K4JLWBX�U JLWFM�Q YZ�KNMPWFaBORQcJV^vXcJL_+Q�aBJ�X � YJVU J � [ IJLK�JLWBX � M U�U J�[RORW x
� Jb[RJ�Q�JLKNJ�Qk^vOjJ�S MP_+Q�U MPW!OjWd^vQ�M��qZVp+[RJ�aBO}UDSdM�W+Ojp+OR[jORX IJ �BUDM�W=S+Q�M��GJVU�UDORM�W Z�[RO]U KNJ�ORK�S+[}ZP^LZ�p+[jJ�JLX�U JnU
^vMPWdU J�OR[}U4X�MP_�
�M�_TQkUNZVS+S+Q IJn^vO IJVU�w/J�X�
�_dU XcO#� IJVU�� z�x � J�X�X�J�J��qS IJLQcORJLW ^vJ�Z IJLX IJ=S MP_+QNKNMPO�aBJVU4S+[R_ U
JLWTQ�O}^��+O]U�U�ZVWBXcJVU�ZV_+XkZVWBXbUD_+Qb[RJ4S+[]Z�W5XcJV^��TW+O}|2_+J4|2_+J U _+Qb[RJ4ST[}Z�W �q_+K�ZVORW x�� J4i2J�_	�=Z�_dUcU O�Q�J"�
KNJ�Qk^vOjJLQ X�MP_dU�^vJL_��4|2_+O��PaBJ�[RMPORW4MP_FaBJ�S+Q�Mq^��+J2�PM�WqX�S Z�Q�XcO}^vOjS IJ�ZV_4Q IJVUD_+[RX�Z�X�|2_ e JVU X ^vJ�K IJLK�M�ORQcJ x
g�W=^v[jORW�a eoM2J�OR[dSdZ�QcX�O]^v_+[ROjJLQ YZ4^vJL[j_+Om|�_+O�U JLQ�Z�OjX�^vJLQcXkZVORW+JLK�JLWBX�X�Q YJVU �dJLQ aBJ�KNMPO���K�M�WNS YJ�Q�J x g�W
SdJLXcORX�KNM�X U S IJV^`O}Z�[TS MP_+Q�|2_+JL[]|�_�eo_+W U�Z�W U�|2_+O�
�J�W+J�U JLQ�Z�O]U�U�t_+QcJLKNJLWqX�SdZPU�JLWFX�Q�Z�OjWFa e IJV^`Q�ORQcJ�^vJnU
[jORr�WTJVU�S+_TO}U�|2_ e OR[�K5e Z X�MP_�
�M�_TQkU�J�Wd^vM�_TQkZ�r IJ YZsJ�WBXcQ�JLS+QcJLWdaBQcJF^vJVU IJLXc_daBJVU`� KNMPW �GQ YJLQ�J � []Z�_daBJ x
H JLQ�^vO�Z�_ U�U O YZ���QkZVX�X�SdMP_+Q�[RJ ^vMP_+S5aqJ\S+OjJVa�� � OjWdZ�[jJLKNJLWqXL� 
�J X�ORJ�WdU YZ Q�J�KNJLQk^`ORJ`Q�aq_ �GM�Wda=aBJ
KNMPW�^vM2JL_TQ�^vJL_	��|�_TO K5e M�WqX�SdJLQcKNO}U�aBJ�KNJLW+JLQ YZ\XcJLQ�KNJ�^vJLXcX�J�ORKNSdMPQ�XkZVWBXcJ IJ�XkZ�SdJ aBJbK�Z�iqORJ2�
^vJ�_	�'|2_+O�K5e M�WqX�JLWdaB_TQ IJFM�_%U _+STS MPQ�X IJ5w�^��+M�O]U O]U�U J�� i2MPX�Q�J�^v[]Z�W�� z �\K�Z�^vMPS+ORWTJ � WTW+J"� � M�S	�TORJ2�
UDJVU�SdZ�QcJLWqXkU���ORJLQcQ�J�J�X H ORK�O���XcM�_+XcJ�[]Z\pdZ�W aBJ aB_�[}Z�p w � M�QcO}U`� ldM�_TO}Uv� H ZVQk^�� H ZVQ�XcORW � H O}^��+JL[��
� O]^vM�[]Z�U`����OjJLQ�QcJ2� ��IJLKNOf� � JLQ�rPJ4JLX � �+ORJLQcQ � z |2_+O�MPWBX UD_ IJLr Z��2JLQ�KNJVU 
�M�_TQ�W IJLJnUv� KNJVU�Z�KNO]U J�X
UcZ�WdU�MP_+p+[jORJLQ�[RJbiBOjJL_	�FK�Z�XcM�_ � MP_��BO��
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��xR� { JVUc^vQ�OjS+X�OjM�W=aBJVU�S+QcM�
�JLX�U�JLX�KNO}UDJ�J�W!UDORXc_dZ�XcORM�W x\xbx x�xbx x�x xbx\xbx\xbx\xbx B
�PxR�PxR� H0IJV^LZVW+O}UDKNJ�S MP_+Q�[�eoMPQ�OjJLWBX�Z�XcORM�W aBJ ^LZ�K IJ�QkZ�U�K _T[RX�OjS+[RJnU xbx\xbx\xbx\xbx B

�PxR��xj��xj� { JnU�^vQcORS+XcORM�W=aB_�S+QcM�
�JLX x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx B
�PxR��xj��xDC � Z��+ORJLQ�aqJVU�^�� Z�Q�rPJVU x�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx E

�PxR�PxFC H0IJV^LZVW+O}UDKNJ�S MP_+Q�[�eoMPQ�OjJLWBX�Z�XcORM�W a eo_+WTJ\^�Z�K IJLQ�Z�KNOjW+O}ZVX�_+QcJ x\xbx\xbx\xbx E
�PxR��xDCBxj� { JnU�^vQcORS+XcORM�W=aB_�S+QcM�
�JLX x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx E
�PxR��xDCBxDC � Z��+ORJLQ�aqJVU�^�� Z�Q�rPJVU x�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx G

�PxR�PxFB H0IJV^LZVW+O}UDKNJ�S MP_+Q�[�eoMPQ�OjJLWBX�Z�XcORM�W a eo_+W�KNOjQ�MPORQ YZ � Z�_+XcJ\iqORX�JnU�U J x\xbx\xbx G
�PxR��xDBBxj� { JnU�^vQcORS+XcORM�W=aB_�S+QcM�
�JLX x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx G
�PxR��xDBBxDC � Z��+ORJLQ�aqJVU�^�� Z�Q�rPJVU x�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx �

��xFC H Z�W+OjS+_+[]Z�X�J�_+QkU�SdZVQkZV[R[ YJ�[RJVU�U S	� IJ�Q�O}|2_+JVU x\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx H

ORORO
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CBxR� {!IJ"�dWTORX�OjM�W=aB_�K�ZVW+ORS+_T[}Z�XcJL_+Q x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx ���
CBxFC ��Q�M�pT[ YJLKNJ�r IJ�M�K IJLXcQ�O]|�_+J�ORWqi2JLQ�U J x�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx ��C
CBxFB ��Q�M�pT[ YJLKNJ�r IJ�M�K IJLXcQ�O]|�_+J�aBOjQ�JV^vX xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx CB�
CBx
	 {!IJLXcJLQ�KNOjWdZ�XcORMPWNaBJb[]Z 
kZP^vM�p+OjJLW+W+J�JLX IJV|2_dZ�XcORM�W U�aBJbiqORXcJVU�UDJ x xbx\xbx\xbx\xbx C��
CBxFE � ORW IJ�K�Z�XcO}|2_+J�aqJVU�KNJLKFp+Q�_TQ�J�U xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx C��

CqxFEqxR� � OjX�JVUcU JVU�Z�Q�XcO}^v_T[}Z�OjQ�JVU x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx C��
CqxFEqxFC � ^L^ IJL[ IJLQ�Z�XcORM�W U�Z�QcX�O]^v_+[}ZVORQcJVU x�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx BB�

CBxFG ldJVU�[ROjJL_	��aBJ U OjW+r�_+[]Z�QcORX IJ x x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx B B
CBx � { J��qX IJLQcORX IJ xbxbx\xbx\xbx\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx B E
CBxFH � U SdZP^vJ aBJbX�QkZLiPZ�Oj[�aB_!K Z�W+OjS+_+[}ZVX�JL_TQ xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx B G
CBxh� ��Q IJVUDJLQ�iPZ�XcORMPW!aqJ�[fe �+MPQ�O �LM�WqXkZV[RJbaBJb[feoORK Z�r�J x\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx B H
CBxR����� M�Wd^`[R_dUDORM�W xbx\xbx\xbx\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx B��

A � �!� *�� 
��@+ ����� � ��� �!� 
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BBxR� � S+S+QcMq^��TJ�WTJ���X�MPW+ORJLWTW+J x x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx 	��

BqxR�PxR� 
 WBXcQ�MqaB_ ^vX�OjM�W xbx\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx 	��

BqxR�PxFC � MPXkZ�XcORMPWsJ�X�K IJLX �TMqaBM�[jM�r�OjJ x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx 	+�
BqxR�PxFB I� |�_ Z�X�OjM�WdU�a e IJV|�_TOR[ROjp+Q�J x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx 	 C

BqxR��xDBBxj� � Q�r Z�W+J X�JLQcKNORW Z�[ x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx 	 B
BqxR��xDBBxDC H JLKFp+Qc_+Q�J�aBO}UDXkZV[RJ xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx 	�	

BqxR��xDBBxDB H JLKFp+Qc_+Q�J�S+Q�M��qORK�ZV[RJ �&xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx 	 E
BqxR��xDBBx�	 H JLKFp+Qc_+Q�J�S+Q�M��qORK�ZV[RJ C xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx 	B�

BqxR�Px
	 {=IJLXcJLQ�K�ORWdZVX�ORMPWNaqJVU J�� MPQ�X�U x�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx 	 H
BqxR�PxFE I� |�_ Z�X�OjM�WdU�aB_=^vMPWBXcQ�tM�[jJL_+Q x�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx 	2�

BBxFC � S+S+QcMq^��TJ IJLW+JLQcr IJLXcO}|2_+J xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx E��
BqxFCqxR� {=IJLi2J�[RM�STS J�KNJLWqX�K�Z�X�� IJLK�ZVX�O]|�_+J x\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx E��

BqxFCBxj��xj� I� W+JLQcr�OjJ\^`ORW IJLXcO}|2_+J xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx E��
BqxFCBxj��xDC I� W+JLQcr�OjJ�SdMPX�JLWqX�OjJL[R[jJ x�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx EB�
BqxFCBxj��xDB � QkZLiPZ�Oj[ xbx\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx EB�
BqxFCBxj��x�	 � Oj[}Z�W IJLW+JLQcr IJLXcO}|2_+J xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx EB�

BBxFB ��IJnU _+[jXkZ�X�U xbxbx\xbx\xbx\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx EB�
BBx
	 � M�Wd^`[R_dUDORM�W xbx\xbx\xbx\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx E�	

Oji
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	+xR� 
 WBXcQ�MqaB_d^`X�ORMPW x\xbx\xbx\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx E E
	+xFC �qH5� � � JLX � SdJLW 
 WBi2J�WBXcM�Q x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx E G
	+xFB H Z�X��+JLK�ZVX�O}^�Z xbx\xbx\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx E��

	TxFBqxR� ��Q�MPp+[ YJLK�JVU�r IJLM�K IJ�X�Q�O]|�_TJVU�aBORQcJV^vX�J�X�ORWqi2JLQkUDJ x x�xbx x�x xbx\xbx\xbx\xbx E H
	TxFBqxFC � WdZV[
�TU Jba �BWdZVKNO}|2_+J x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx E H
	TxFBqxFB � QkZVS	�+JVU�aBJb[}Z4aBJ��BX IJLQ�OjX IJ2�qaBJVU�U OjW+r�_T[}Z�QcORX IJVU�JLX�aqJ�[feoJVUDSdZ�^`J\ZVX�XcJLORrPWdZ�p+[jJ E H
	TxFBqx
	 � M�WqX�QPtM�[jJ�J�X�Z�W+OjK�Z�XcORM�W aB_!K�ZVW+ORST_+[}ZVX�JL_+Q xbx x�xbx x�x xbx\xbx\xbx\xbx E H
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a ehZVpdM�Qka�_+W+JbQ�MPXkZVX�ORMPW)aBJ���� Z�_+XcM�_+Q�aBJ��	� S MP_+Q�M�p+XcJLW+ORQ�[jJVU�Z �qJVU	
��G��
�� JLX
� � �+S+_+O]U�aBJ�����Z�_+XcM�_+Q�aBJ�
 � SdMP_+Q�MPp+X�J�W+ORQ ��x xbx x�xbx x�x xbx\xbx\xbx\xbx � 	

CBx
	 lmZ QcJLS+Q IJVU JLWqXkZVX�OjM�W=U�^�� IJLK�ZVX�O]|�_+J x x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx �L�
CBxFE ldJVU 	 U M�[j_+X�OjM�WdU�aB_�S+QcM�p+[ YJLKNJ�r IJLM�K IJ�X�Q�O]|�_TJ�OjWBi2JLQ�U J x xbx x�x xbx\xbx\xbx\xbx C��
CBxFG ldJVU C U M�[j_+X�OjM�WdU�aB_�S+QcM�p+[ YJLKNJ�r IJLM�K IJ�X�Q�O]|�_TJ�aBOjQ�JV^`X x)x�xbx x�x xbx\xbx\xbx\xbx C E
CBx � lmZ aqJ��BX IJLQ�OjX IJbaq_sK Z�W+OjS+_+[}ZVX�JL_TQ�ZLi2JV^�[fehZ�Q�^��TORX�Jn^vX�_+QcJ�S Z�Q�XcO}^v_T[RO YJ�Q�J x�xbx\xbx\xbx B G
CBxFH � M�W�� r�_+Q�Z�X�OjM�WdU�U ORWTr�_+[jO YJLQcJVU�aB_=K�Z�WTORS+_+[]Z�XcJL_+Q YZ4ZVQk^��+ORXcJV^vXc_+Q�J�S Z�Q�XcO}^v_T[RO YJ�Q�J x x B��
BBxR� { O}ZVr�Q�Z�KNKNJ�aBJ ^vMPQ�SdU�[ROjp+Q�JbaqJ�[]Z\KNJLKFp+Q�_TQ�J�X�J�Q�KNOjWdZ�[jJ x�x�x xbx\xbx\xbx\xbx 	�	

BBxFC { O}ZVr�Q�Z�KNKNJ�aBJ ^vMPQ�SdU�[ROjp+Q�JbaqJ�[]Z\KNJLKFp+Q�_TQ�J�aBO]U XkZV[RJ x4xbx x�x xbx\xbx\xbx\xbx 	 E
BBxFB { O}ZVr�Q�Z�KNKNJ�aBJ ^vMPQ�SdU�[ROjp+Q�JbaqJ�[]Z\KNJLKFp+Q�_TQ�J�S+QcM �qORK Z�[RJ ��x5x xbx\xbx\xbx\xbx 	 G

O!�



BBx
	 { O}ZVr�Q�Z�KNKNJ�aBJ ^vMPQ�SdU�[ROjp+Q�JbaqJ�[]Z\KNJLKFp+Q�_TQ�J�S+QcM �qORK Z�[RJ CBx5x xbx\xbx\xbx\xbx 	B�
BBxFE � Q�Z�
�JV^vXcM�OjQ�J�� ��x�x\xbx\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx E B
BBxFG { �qWdZ�KNO]|�_TJ�aBJb[]Z XcQkZ�
�JV^`X�M�OjQ�J�� ��x x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx E B
BBx � � Q�Z�
�JV^vXcM�OjQ�J�� CBx�x\xbx\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx E B
BBxFH { �qWdZ�KNO]|�_TJ�aBJb[]Z XcQkZ�
�JV^`X�M�OjQ�J�� CBx x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx E�	
	+xR� ldM�rPO}^vOjJL[ a e Z�WdZV[
�TU J �qH5� � �dx�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx E G
EBxR� l�eoJVUDSdZ�^`J\aqJ�XcQkZLiPZ�Oj[�aBJb[�ehZVQk^��+ORXcJV^vXc_+Q�J�SdZVQ�XcO}^v_+[jO YJLQcJ xFx�xbx x�x xbx\xbx\xbx\xbx G C
EBxFC l�eoMPQ�r2ZVW+J\XcJLQ�K�ORWdZV[ x x\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx G�	
EBxFB lmZ K�JLK pTQ�_+QcJ�Z�a+ZVS+XkZVX�Q�O]^vJ x0x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx G�	
EBx
	 lmZ K�JLK pTQ�_+QcJ�S+Q�M��qORK�ZV[RJ ��x!x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx G E
EBxFE lmZ K�JLK pTQ�_+QcJ�aBO}UDXkZ�[jJ x\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx G E
EBxFG lmZ K�JLK pTQ�_+QcJ�S+Q�M��qORK�ZV[RJ CBx!x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx G G
EBx � lmZ p Z�U J x$xbxbx\xbx\xbx\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx G G
EBxFH l�eoJLW U JLKFp+[RJ�[jO}ZVO}U MPW x&x\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx G��
EBxh� ldJbK�Z�W+OjS+_+[]Z�X�J�_+Q H3�b� Z x6x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx G H
EBxR��� lmZ K Z�^��+ORW+J YZ4S+Q�MPX�M�X$�qSdZ�rPJ\Q�Z�S+O]aBJ x�xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx �2�
EBxR�P� l�eoMPQ�r2ZVW+J\XcJLQ�K�ORWdZV[ x x\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx �2�
EBxR� C lmZ K�JLK pTQ�_+QcJ�S+Q�M��qORK�ZV[RJ ��x!x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx �#C
EBxR� B lmZ K�JLK pTQ�_+QcJ�aBO}UDXkZ�[jJ x\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx �#C
EBxR��	 lmZ K�JLK pTQ�_+QcJ�S+Q�M��qORK�ZV[RJ CBx!x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx �#B
EBxR� E lmZ [jO}ZVO}U MPW x�xbx\xbx\xbx\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx ��	
EBxR� G l�eoM2JLOj[�Z�rPOR[RJ�i2JLQkUDORM�W C a+aB[ x�x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx �#E
EBxR�V�8� M�[j_+X�OjM�W �b� � B��V�qx xbx\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx �#G
EBxR� H ldJ H5�~� l ���4x4xbx\xbx\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx �#G

�



EBxR��� l�eoMPQ�r2ZVW+J\XcJLQ�K�ORWdZV[ x x\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx ���
EBxFC �8� U�|2_+O}UcU J aB_!K Z�W+OjS+_+[}ZVX�JL_TQ ���~{\x�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx �#H
� xj� � Q�Z�
�JV^vXcM�OjQ�J x�x\xbx\xbx\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx � C��
� xDC { �qWdZ�KNO]|�_TJ�aBJb[]Z XcQkZ�
�JV^`X�M�OjQ�J x�xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx � C��
� xDB � Z�Q�O]Z�p+[jJVU�^`ORW IJLK Z�X�O]|�_TJVU�aBJVU�Z�QcX�O]^v_+[}ZVX�OjM�WdU x�xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx � CB�
� x�	 ��_+O}UcU�Z�W ^vJVU�Z�_��!ZP^vX�OjM�W+WTJL_+QkU x&xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx � C C
� xDE � Q�Z�
�JV^vXcM�OjQ�J x�x\xbx\xbx\xbx x�x xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx � C B
� xDG { �qWdZ�KNO]|�_TJ�aBJb[]Z XcQkZ�
�JV^`X�M�OjQ�J x�xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx � C B
� xy� � Z�Q�O]Z�p+[jJVU�^`ORW IJLK Z�X�O]|�_TJVU�aBJVU�Z�QcX�O]^v_+[}ZVX�OjM�WdU x�xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx � C�	
� xDH ��_+O}UcU�Z�W ^vJVU�Z�_��!ZP^vX�OjM�W+WTJL_+QkU x&xbx�x xbx\xbx\xbx\xbx x�xbx x�x xbx\xbx\xbx\xbx � C E
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?A@CBEDGF�HJIKF,LNMPORQSHJTNUVF,BWDGUVFYXKFYTNUVQ;ZVF,[\IKX*D]F�^GI_F�B][`QaTNTWQaUb[VLNBcDGF�dNIKF,BEORF�UVBeF�U6X_FfTNUbQadNXhgF�HJFigj
X j d jak FfT j U`XmlnF,MGTNX_IoO j [VI_QaBpDGF\X j TeUVQadeX�qF�H j [VIsrtLNFvuaXmlwF�MGTWQ k IK[bIKQSBPDGL3O jyx I_F�U`DGF k O xWj UVzSF k F�[&LeBNF
I_BG[bUVQ]DGLWO<[VIKQSB j LNM k QSXKLN[bIKQSB k F,BG^]I kbj z{qF,F kR|
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¯*F°TNUVQ±ZVF�[YDGFJD�qF�^¤F�XKQSTNTWF�HJF�B][�D²lwLNB3H­qF;O j BNI k HJF1TWQaLNUYXmlnQSUVI_F�BG[ j [bIKQaB³DGFpO j H´qF,U jak H.LNX_[VI_TNXKF k
µ j IK[fT j UV[bIKFPD¶lnLNBETNXKL k zaU j BWD�TNUbQ;ZVF�[YTNIKX_Qa[eqF°T j UfXml¸·mB k [bIK[VLe[fD]FJ¹`F;O x F�UºO x F°D²l¸»6¼eDGUVQ;½V¾�L$qF�dWF;O

¿



� ·�¹��&¾�� k LNU�X j [NqF�X,qF�H j BeIKTNLNX j [bIKQaBiDGF k QST`qF�U j [VI_QaB k\k LNU\X_F k X_IKzSBNF k gj.xWj Le[VF�[VF,B k I_QaB ��� F kVkVj UºD
F�[ j X |��
	�	
� � | � F�TeUVQ;ZVF�[�zaXKQSd j X j TWQaLNU1dNLe[fD]F�UVF�HJTeX j O<F�U`XKF k QaT$qF�U j [bF�LNU k�k LNU1XKF k XKI_zaBNF k gj
xWj LN[VF°[VF,B k I_QaB j @WB DGFfX_F k qF,XKQaI_zaBNF,U1DGF k D j BNzSF�U k qF,^GIsDGF�B][ k UVF�X_I�qF k gj ORF�[�F�B]^GI_UVQSBNBNF�HJF,BG[ | � F
TNUbQ;ZVF�[�µ j IK[ j TeT�F,X5gj DGF`BNQaH°dNUbF�LNM1O xWj HpT k D¶lVqF�[bLWDGF k D]QaB][�X j H´qF;O j BNIsrtLNF�DGF k H j BeIKTNLNX j [bF�LNU k u
X j UbF;ORQSBNB j I kVkbj BWORF�^]I k LeF�XKX_F&F�B°[VUbQaI k DGI_HJF�B k IKQSB k u;XmlbqF�^GI_[VF�H°F�B][5D²lnQSd k [ j ORX_F k F�[*X j ^GI k I_QaB j UV[bI @N½
ORI_F�XKX_F |�� X_L k I_F�LNU k T j ¼ k`k QaB][�IKB][NqF�UbF kVk qF k T j U�ORF�[b[VF1[VF±O x BeQaXKQSzaI_F j ^ j BG[�½mz j U DGI k [VF | � j TNUVF�HpImgF�UbF
qF�[ j TWFYDGLJTNUbQ;ZVF�[�IKHJTNX_Ior¤LNF`XmlwLN[VI_XKI kVj [bIKQSB°D²lnLNBPH j BNIKTeLNX j [VF�LNUAgj�� ¿ DGF�zSUeqF k DGF1XKI_d�F,UV[eqFvuaIKX_XKL k [VUeqF
gj X j @WzaLNUbF �a|�� uND j B k XKF±rtLNF,X�TeUVF�BWDJTNX j ORF�LNBPQaT$qF�U j [VF�LNU | ¯�lnF k [�DGQaBCO\D j B k ORF�H j BNIKTNLeX j [bF�LNU
r¤LNF�XmlwQaT$qF,U j [bF�LNU�F��¶F;OR[bLNF�XKF k [��j O x F k gj UbI k r¤LNF k LNU\XKF k X_IKzaBeF k gj.xWj LN[VF�[bF�B k IKQaB�u�O<QaHJHJFvuGT j U
F�M]F�HJTeXKF¤uaX_FYO xWj BNzaF,HJF�B][&D¶lnLNBPI k QaX j [VF,LNU`F�B0O²qF�U j HJIsrtLNF |

� j DGF�LNM]IhgF,HJFPqF�[ j TWF°DGL)TNUbQ;ZVF�[�F k [�D²lbqF�XKQSIKzaBeF�U`XmlwQaT$qF�U j [bF�LNU�DGFYX j�� QaBNF DGF1[VU j ^ j IKX | ¯�lnF k [
j XKQaU k r¤LNF1XKF1dWF k QaIKB³D²lnLeB QSUVz j BNF DGF1^GI k IKQSB j UV[bI @¶O<IKF�X_XKF�F k [ j TNT j UVL | � F k ¼ k [,gF,HJF\D]F�^GU j �F�[VUbF
O j T j deXKF°DGFfµ j IKUVF DGL k LNI_^GI{D²lnQSd]ZVF�[ k F�B3[bF�HJT k UeqF�F�X5TNLNI k rtL�lnIKX k LeUV^¤F�I_XKXKF,U j X jpk OSgF�BeF�D²lwIKB][NqF�U��F�[
F�[`UbF�B]^¤F�UVU j LeBNF1IKH j zaF�F�B k LeIK[VF D&qF;ORQ]D�qF,F\T j U�D]F k`j X_zaQaUbIK[ x HJF k DGF\^]I k IKQSB |�� XKL k IKF�LNU k TNUbQ;ZVF�[ k
k QaB][.F�B«ORQSLNU k gj TNUbQaTWQ k D]F)O<F k�j X_zaQaUbIK[ x HJF kYj L � j dWQaU j [bQaIKUbFEDGF��\I k IKQSB F,[°DGF��¤¼ k [,gF�HpF k
� LeH­qF�UVIsrtLeF k DGF1Xml���BNIK^¤F�U k I_[NqF � j ^ j X |

� j T j UV[bIKF`H´qF±O j BNIsrtLeF&D]L�TNUVQ;ZVF,[�IKHJTeXKIor¤LNF*X j µ j dNUbIoO j [VIKQSB°D²lnLeB.TNUbQa[bQa[�¼GTWF�DGF`H´qF;O j BeI k HpF
D²lwQaUbIKF�B][ j [VIKQSB«gj DGF�LNM0DGF�zSUeqF k DGF�XKI_d�F,UV[eqF | � F�H­qF;O j BNI k HJF1DGF�^]U j µ�QaLNUbBNIKU1D¶lnF�MeORF�X_XKF�B][VF k TNUVQ;½
TNUbI,qF�[eqF k D]¼GB j HJIor¤LNF k F�[$DGF�^]U j �F�[VUbF1D²lnLeBNF\zaU j BWD]F!TeUNqF;ORI k I_QaB°TNLNI k rtL�lnIKX k l j zSIK[$D²lnLNBeF\[��j O x F DGF
TWQaLeU k LeIK[VF0D²lwQad]ZVF�[1F�B [VF�HJT k UeqF�F,X7F,[�r¤LNF.X_F.[bF�HJT k1j XKXKQSL`qF j L«D&qF�TNX j ORF,HJF�B][\DGF°X j O j H´qF�U j
DGQSIK[��F�[bUVF1HJI_BNIKH j X |

 IKzaLeUVF �a|!��" � F!H j BNI_TNLNX j [VF�LeU1gj�� ¿ DGF�zSUeqF k DGF1XKI_dWF�UV[eqF1DGF1Xml¸·�¹��&¾ |

#



�W�������W��� �����5¥� G£Jª5 ]¡�¢����N£
	¶ G¡

� j [��j O x F gj F��¶F;OR[VLeF�U&TWF�LN[��F�[VUbF1D�qF;O<UVIK[bF\O<QaHJHJF`X_F k LeIK^]I�D²lwLNBJQad]ZVF,[`r¤LNI²Q k ORI_XKXKF gj � » �1j ^¤F;O
LNBeF j HpTNXKI_[VLWDGF�H j MGI_H j X_F�DGF �
� ORH | � F1H­qF;O j BNI k HJF k F�U j TeX j O¶qF j L0HJIKBNI_H�LNH gj�� H DGF1X j
k OagF�BNF |
� B	TWF�LN[YDGQSBWO°D&qF;DGLNI_UVF j ^¤F;O��������Pr¤LNF°XKF°D�qF�d j [V[bF�HJF�B][�H j M]IKH j X�F k [YD²lwF�B]^GI_UVQaB
	 D]F�zaUeqF kR|�� QaLe[VFRµ�QSI k u`QSB IKHpT�Q k FPLNB´D&qF�d j [V[VF,HJF�B][fdWF j LCORQaLNT­TeXKL k zaU j BWD F�B�U j I k QaB�DGF k
ORQSBWDGI_[VIKQSB k [VU,gF k ^ j UbI j deXKF k r¤LNI k QSBG[pgj TNUeqF�^¤QaI_U |���j U j IKX_XKF�LeU k uWQaBEIKHpT�Q k FYLNBED&qF�X j I�HJI_BNIKH j X
TWQaLeU�LNBNFJ[bU j ZVF;O<[VQaI_UVF°DGF � DGF�zSUeqF | � Fp[VF�HJT k\j X_XKQaL$qFJTWQaLNUYXKFpD&qF�TNX j ORF�HpF�BG[�F k [�DGF ¿�� H k u
X j O j Te[VLNUbFfF�[�XKF1[VU j I_[VF�HJF,BG[$DGFfXhlnIKH j zaF�HJQaBNQSTWQaXKI kVj BG[�X j H j ZVF�LNUbF\T j Ub[VI_F�DGL0[VF�HJT k [VQa[ j X |
� F k`k T`qF;ORI @¶O j [VIKQSB k DGLJH´qF±O j BNI k HJF j I_B k I�rtLNF�X j H jakbk F�DGF\XhlnQaUbz j BNF\[VF,UVHJI_B j X5gj QaUbIKF�B][VF�U k QaB][
ORQSB k I_zaB$qF,F k6j L)[ j dNX_F j L �a|!�a|

���������� "!$# �%��!$#�&'�
( qF�d j [V[VF,HJF�B][ O �QaBNF DGF�) � DGF�zaUeqF k

� F�HJT k&j X_XKQSL`qF1T�QSLNU�LNBNF1[VU j ZVF;OR[bQaIKUbF1DGF � DGF�zaUeqF ¿*� H k
�5j deXKF j L �a|!��" �¤T$qF;ORI @�O j [bIKQaB k DGLPH­qF;O j BNI k HJF`TWQaLNU\XhlnQSUVIKF,BG[ j [VI_QaBPD]FfO j H´qF�U jak H.LNX_[VI_TNXKF k<|

}�~V}&~,+ � ������&�����������Y�A�`���<���*�W�����*�e���N���`�:���m�\�������$� ����W� � �V�������W�`�W�
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�6BpH­qF;O j BNI k HJF k IKHpIKX j IKUbF1gj [bUVQSI k D]F�zaUeqF k DGF�XKI_dWF�UV[eqF j qF�[eqF1D&qF�^¤F�X_QaTNT$qF`T j U.-6Q kVk F�XKI_BJF�[�» j HpF�X
� �
	�	 # � | ¯*F H j BNI_TNLNX j [VF�LeU � @WzaLeUVF �a| � �ºu�LeBNIor¤LNFJF�B k QaB«zaF�BeUVF¤u�TWQ kbk gF;D]F)D]F k O j U j OR[eqF�UVI k [bI ½
r¤LNF k D]¼GB j HJIor¤LNF k [bU,gF k IKB][NqF�UbF kVkbj B][VF k � [ j dNX_F j L �S|�� � | � Qa[VUbFfdNLe[\F k [ DGF�^�qF,UVI @CF�U k I�QSB	TWF�Le[
j H­qF�XKI_QaUbF�UYDGF.µ j0/O<QaB�BNQa[ j dNX_FPXKF k O j T j ORIK[eqF k D]L H j BNI_TNLNX j [VF�LeU!F,B j d j I kVkbj B][�XKFJBNQSH.deUVFpDGF
DGF,zaUeqF k DGFYXKI_d�F,UV[eqF gj DGF,LNM | ¯*F;ORI5O<QaBGµ�gF�UbF�U j IK[ j L)BNQSLN^¤F j L0H­qF;O j BNI k H.F�LNBNFYO xWj UbzaFYIKBNF�Ub[VI_F�XKX_F
TNX_L k d jakVk F j I_B k I¶r¤L�lnLeBJTNXKL k µ j IKdNX_F6F,BWORQaH°dNUbF�H.F,BG[5DGF k HJF�H�deUVLNUbF kR| �{j U`O<QaB][VUVFvuaIKXWTWF�UºD°LNB
DGF,zaUeqF DGF1XKI_d�F,UV[eqF�F�[ k LNUb[VQSLN[6X j TNLNI kVkVj BWORF j DeDGIK[bIKQaBeBNF�XKX_F1D²lwLNB j OR[bIKQaBeBNF�LNU |

���������� "!$# ����!$#�&'�
( qF�d j [b[VF�HpF�BG[ O �QaBNFYDGF � #1� DGF�zSUeqF k

� F�HJT k�j XKX_QaL$qF1TWQaLeU6LNBeF![bU j ZVF±OR[VQSIKUVF DGF 	 � DGF�zaUeqF k � ��� H k
��j dNXKF j L �a|�� " �vT`qF;ORI @¶O j [bIKQSB k DGF1XmlwQ¤F�IKX j zaI_XKF |

�



 I_zaLNUbF �a| � " � lnQ¤F�I_X5?6zaI_XKF |
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¯*FPTNUbQ;ZVF�[ qF,[ j B][Pgj X j d jSk FPLNB«D�qFR@c[VF;O x BNQSXKQazSIor¤LNF°IKX&F k [�D]I��iORIKX_FJDGFpT�Q k F�U°D]F k QSd]ZVF;OR[VI µ kR|
� qF j BNHJQSIKB k BNQa[bUVF0dNLN[�qF�[ j B][JDGF0D�qF,T jakbk F�U�XhlnQ¤F�I_X j zSIKX_F¤u7BeQaL k°j ^¤QaB k @WM�qF BeQ k Qad]ZVF;OR[bI µ k F�B
UbF�X j [VIKQSB j ^¤F;OYORF�XKLeI ½ ORI | � F�[ j dNXKF j L �S| ¿ ORQSB k I_zaBNF�X_F k�k T$qF;O<I @¶O j [VI_QaB k DGL)H j BNI_TNLNX j [VF�LeU`T�QSLNU
XhlnQaUbIKF�B][ j [VI_QaB0D²lnLeBNF1O j H­qF�U j HJIKBeI j [bLNUVF |

���������� "!$# ����!$#�&'�
( qF�d j [b[VF�HpF�BG[ O �QaBNFYDGF � #1� DGF�zSUeqF k

� F�HJT k�j XKX_QaL$qF1TWQaLeU6LNBeF![bU j ZVF±OR[VQSIKUVF DGF 	 � DGF�zaUeqF k #�� H k
�5j deXKF j L �a| ¿ " �¤T$qF;ORI @�O j [bIKQaB k DGLPH­qF;O j BNI k HJF`TWQaLNU�XmlwQaUVI_F�B][ j [bIKQSBPD²lnLeBNFYO j H´qF,U j HpIKBNI j [VLeUVF |

}�~V}&~�� � ������&���������)�Y�A�`�0�<���*�W�����*�e���N���`� ���m�\� � �m�W��� ��������&�`�N�	���m�N�5�N�N�
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� F k T j UV[bF�B j IKUVF k IKHJTNX_Ior¤L`qF k D j B k X_F1D&qF�^¤F�X_QaTNTWF�HpF�BG[{DGFYORF\TeUVQ;ZVF�[ k QSBG[ � UVF±O j UbB
� jSkVk Q]O<I�qF k u
¯ j BNTWQaX j U�� jak [\·mBWO | uGXhl��6BNI_^¤F�U k IK[eqF � j ^ j X�F�[�»�¼NDGUbQy½b¾�L`qF�dWF;O |

� FfdNLN[�DGF1XmlwF�M]F�UºORIsORF�F k [�D²lwF�M]TNXKQSUVF�U`X j µ j I kbj dNI_XKI_[NqFYDGL3D�qF�^¤F�XKQSTNTWF�HJF�B][�D²lnLeB H´qF;O j BeI k HpF
O j T j deXKFPD²lwQaUbIKF�B][VF�U1X j ^]I k qF�FpD²lnLNBeFJO j H­qF�U j j ^¤F;O�D]F k ORUbIK[,gF�UVF k DGF°TWF�U�µ�QSUVH j BWORF°[VU,gF k qF�XKF�^�qF k
[bQaLN[�F�BPUVF k TWF;OR[ j BG[`X_F k Qad]ZVF±OR[VI µ k DGFYORQ �LN[ k U j I k QSBNB j dNXKF k<|

� F&D]I k TWQ k IK[bI µeF k [ j TNTWF�X,qF�gj �F�[VUbF�LN[bIKXKI k qF*D j B k DGF k [
�j O x F k DGF k LeT�F,UV^]I k I_QaB1QaL DGF k LNUb^¤F�IKX_X j BWORF

)



D j B k XKF k HJIKX_IKF�LNM°LNUbd j I_B k QaLEIKBCDGL k [bUVI_F�X k<| � j k OagF�BNFY[�¼GTNIsrtLeF¤u�I_XKX_L k [bUNqF�Fpgj X j @WzaLeUVF �a| ¿ u²F k [
ORQSB k [bIK[bL`qF�F`D¶lnLNBY[ j TeI k UbQaLNX j B][ k LNU�XKF±rtLNF,X k QSBG[�DGI k T�Q k qF k DGF k QSd]ZVF�[ k<| � j O j H­qF�U j DGQaI_[�d j X j ¼¤F�U
X_F.[ j TNI k F�BEIKB k TWF;OR[ j BG[1X_F k Qad]ZVF,[ kR| q��^]IoDGF,HJH.F,BG[`I_X�B�lnF k [1T jak UVF;O<QaHJH j BWD�qF DGF.UeqF;DGLNI_UVF�X j
^]IK[bF kVk F�DGL.[ j TNI k UVQaLeX j B][*TWQaLNU*TWF�UVHpF�[V[bUVF1gj X j O j H´qF�U j D]F&µ j IKUbF k QSB j O�r¤LNI k IK[bIKQSB°DGF�DGQaBeB`qF�F k<|
·mX�BNQSL k µ j LN[�DGQaBWO\LNB0H j BeIKTNLNX j [bF�LNU*U j TNIoDGF1F�[`TeUNqF;ORI kR|

�¤¼ k [,gF�HpF\D²l j O�r¤LNI k IK[bIKQSBD²lnI_H j zSF k � � O j H´qF,U jak ���
 j I k ORF j L0DGF1X jO j H­qF�U j @WM]F���

 j I k ORF j L0DGF1X jO j H´qF,U j HpQadNI_XKF��
��

� U j ZVF;OR[bQaI_UVF1DGF1X jO j H´qF�U j HJQadNI_XKF � �
�

� j UºO xWj BWDGI k Fgj I_B k TWF;OR[bF�U � �
� �

� �

 IKzaLeUVF �a| ¿ " �]OagF�BNF D²lnQSd k F�Ub^ j [VI_QaB |
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� FPO jyx I_F�UYDGF k O xCj UVzSF k TWQaLNU ORF.TeUVQ;ZVF�[1F k [1UNqF�F�X_XKF�HpFRB][�ORQaB][VU j I_zaB j BG[YF�[ k F°[VUVQSLN^¤F°UNqF k LNH­qF
D j B k X_F\[ j dNXKF j L �a| # |

���������� "!$# ����!$#�&'�
( qF�d j [b[VF�HpF�BG[ O �QSBNFYDGF � U j D

� F�HJT k`j XKXKQSL`qF\TWQaLeU\LNBNF1[VU j ZVF;OR[bQaI_UVF1DGF 	 � DGF,zaUeqF k � H k
� QSIoD k �.� ��� z
�*QaXKLeHJF � � | �*� � H	�
¯*Q �LN[ ��� �*����


�5j dNX_F j L �S| # " �vT`qF;ORI @¶O j [bIKQSB k D]LfH´qF;O j BNI k HJF5TWQaLNU�XhlnQSUVIKF,BG[ j [VI_QaBYD²lwLNBfHJI_UVQSIKU*gj`xWj LN[VF�^GI_[VF kbk F |
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( F,TNLNI k TNU,gF k DGF #1� j B k X_F k O x F�U O x F�LNU k qF�[VLWD]IKF�B][1XKF k H´qF;O j BNI k HJF k�k T x qF�UVIsrtLeF k�" ORI_[VQaB k T j U
F�M]F�HJTeXKF*r¤LNF�XsrtLNF k TNI_QaBNBeIKF�U k DGL°D]QaH j IKBNF � ( QadNUbQy^¤QSX k�� I_I � 	 #�� u � 	 #¤¿�� ¯*UVQ kVk X_F�¼ � 	��*� ��� F j [VQSU
�:¯*UVQ kbk X_F�¼ �
	*��� � | ¯*F k H­qF;O j BNI k HJF k\k QaB][�TNUeqF k F�B][ k D j B k X j ^GI_FPDGFJ[bQaL k XKF k ZVQaLNU k F�B][VUVF
j LN[VUbF k1k QaL k X j µ�QaUbHJF�D]F�TNX j rtLNF�Q k ORI_XKX j B][VF1TWQaLNUYXKF k H j O x I_BNF k gj X j ^¤F�U�F�[�XKFfµ j HpF�LNM1ZVQSIKB][
DGF O j U D j B � ZVQaIKB][�DGFY»6Q¤Q � F�� |

( QadNUbQ;^¤QaX k�� I_I � �
	 # � ��µ�LN[5LNB°DGF k TNUVF,HJIKF�U k u�F�B �
	 # � u�gj TNLNdeXKIKF,U�LNBYXKI_^GUbF`ORQSB kVj ORUeqF�LNBNIor¤LNFR½
HJF,BG[ j LNM1H­qF;O j BNI k HJF k¶k T x qF�UVIsrtLNF kR| � j [ x qF�QaUbIKF�DGF k H­qF;O j BNI k HJF kWk lbqF�[ j BG[5dWF j LCORQaLNT°D�qF�^¤F�XKQSTG½
T$qF,F`DGF�TeLNI k uaLNBNF k ¼]BG[ x gF k F$DGF k [VU j ^ j LNM j O�ORQSHJTNX_I k ORQSHJHJF�BWO j IK[{gj D]F�^¤F�BNI_U²B$qF;O<F kVkbj IKUbF&F�[{OalwF k [
D j B k ORF�[\F k TNUbIK[1r¤LNF.¯ x I j Bez � �
	���� ��TNLNdNX_I j LeB3QaLN^]U j zaFpDGF�UeqFRµyqF,UVF�BWO<F k LNU1XKF k H´qF;O j BNI k HJF k
k T x qF�UbIor¤LNF kR| ¯*FEXKI_^GUbF3U jSkVk F,H.dNX_F)X_F k TNUVI_BWORIKTWF k z{qF�B`qF�U j LNM­F�[PTNUeqF k F,BG[bF	X_F k UNqF k LNXK[ j [ k DGF k
[bU j ^ j LNM0DGF1BNQSH.dNUbF�LNMpO x F�UºO x F�LNU kR|

� X_L k UeqF;ORF�HJH°F�B¤[YQaB k lnF k [°d�F j LWORQSLNT�IKB][NqF�UbF kVk qF j LeM H j BNIKTNLeX j [bF�LNU k T j U j XKXhgF,XKF k � »6LeBG[
� 	�� ¿ u -�Q kbk F�X_IKB �
	���� � | � X_L k T j UV[bIoORLNX_IhgF�UbF�HJF�B¤[,uNX j UbF;O x F�UºO x F k LeU!X_F k H j BNIKTeLNX j [VF�LNU k6k T x qFR½
UbIor¤LNF k gj [bUVQaI k DGF�zSUeqF k DGF0XKIKdWF�Ub[eqF � ¯*U j ^¤F�U �
	���	 u -�Q kbk F�X_IKB­F�[°?�BNzaF�X_F k��
	��
	 u -�Q kbk F�X_IKB F,[
� j ^¤QaI_F � 	�	 ¿ � j HJF�B$qF°gj DGF k`j TNTNX_IoO j [VIKQSB k [VU,gF k IKB][NqF�UbF kVkbj B][VF k DGQSBG[�LNB0H­qF;O j BNI k HJF`TWQaLN^ j B][
UbF�TNUVQ]D]LNIKUbFJF�[1H �F�HJF D&qF�T jSkVk F,UfXKF k O j T j ORIK[eqF k DGF.XhlnQ¤F�I_X x LNH j I_B � -�Q kbk F�X_IKBEF�[Y» j HpF�X � 	�	 # u
-�Q kbk F�X_IKB3F�[ - j zSB`qF �
	
	�� � | � F k r¤L j X_IK[eqF k D]F�ORFY[�¼]TWF�DGFYH j BeIKTNLNX j [bF�LNU`UeqF k IoD]F�BG[�D j B k X_F�LNU k
F�MeORF�X_XKF�B][VF k O j T j ORIK[eqF k DG¼]B j HJIsrtLeF k F�[`XKF�LeU`zaU j BWDGFYUVIKzSIoDGI_[eqF |

¯*F k QSBG[$ORF k r¤L j XKIK[eqF k r¤LNIhutTWQSLNU�ORF\TNUbQ;ZVF�[,utBeQaL k I_BG[eqF�UVF kbk F�B][ | ¯*F\H´qF;O j BNI k HJF$DGF�^]U j �F�[VUbF
H°LNBNI5DGF°D]F�LNM j OR[bIKQSBNBNF�LNU k F�[�DGF�^]U j �F�[VUbF�ORQSB /ORL j @WBEDGFfTWF�UbHJF�[b[VUVFYDGFYTWQaIKB][VF,U\X j O j H´qF�U j
D j B k LNBeF)D]IKUVF±OR[VI_QaB j UVdNI_[VU j IKUbF j LN[VQSLNUPD²lwLNB�TWQaIKB][f@WM]FP[VQaLe[.F�B�TNUeqF k F,UV^ j B][.Xhl x QSUVI � QaB][ j XKF
D j B k XhlnIKH j zaF�DGF1X j O j H´qF�U jG|

� F H´qF;O j BeI k HpF�F�BG^]I kbj z{qFJF k [�LeB H´qF;O j BNI k HJF k T x qF�UbIor¤LNFEgj ORI_BWr j Ub[VIsORLNX j [VI_QaB k UbQa[VQ���oDGF k
ORQSHJTWQ k qF°D²lnLNBeF k F,LNXKF O xWj ��KBNF ORIKB$qF�H j [bIor¤LNF6µ�F�UbH­qF�F | � F k�j OR[bIKQaBeBNF�LNU k\k QSBG[\TWQ k IK[bIKQSBNB`qF k1k LeU
X_F k`j Ub[VIoO<LNX j [VIKQSB k @WM�qF�F k gj X j d jSk F |

� lnLN[bIKXKI kVj [VIKQSBPD²lwLNBP[VF�X¶[�¼]TWF1DGF1H´qF;O j BNI k HJF�F k [ k QaL xWj IK[ j dNX_F j @WB3D]F\UeqF;D]LNIKUbF\XKF k O xWj BWORF k
D²lwIKB][VF�U�µSqF�UVF,BWORF k H­qF;O j BNIor¤LNF k F,BG[bUVFfX_F k HJF,H.dNUbLNUVF k DGL3H­qF;O j BNI k HJF | ��BEF��¶F�[ kbj)k IKHJTNX_IoORI [eqF
H´qF±O j BNIsrtLeFAµ j IK[�DGFYORF1H´qF;O j BNI k HJF`X_F1O x QaIKMpIoD�qF j X²TWQaLeU6X_F![�¼]TWFfD]F![
�j O x F\TNUeqF;D�qFR@CBNI |

�6B­O jSk T j UV[bIoORLeXKIKF,U°DGF3ORF0[�¼GTWF3D]F)H´qF;O j BNI k HJF j D�qF�Z;gj qF�[eqF�qF,[VLWDGI,qF¤u&BNQS[ j HJHJF�B][�D j B k
�



� � LeF�U�µ�F�X_XKI¤F�[ � LNH j U �
	�	 � � | ( j B k X_F7H´qF;O j BeI k HpF�ORQSB k IsD&qF�UeqF¤uyXhlnF��¶F;O<[VF�LNU qF,[ j I_[�TWQ k IK[bIKQSBNB`qF k LeU
Xhl j M]FYD²lnLeBNF�DGF k6j UV[VIsORLNX j [VI_QaB k DGFYX j O xWj ��KBNFYORI_B`qF�H j [VIsrtLNF | � QS[VUVFYT j Ub[VIsORLNX j UVI_[NqF1UeqF k IoDGFYD j B k
X_FAµ j IK[`r¤LNF�XmlwF��¶F;OR[VF,LNU�F k [&TNX j O¶qF j UbdNIK[bU j I_UVF�HpF�BG[ k LeU&LNBNF DGF k HpF�H�dNUVLeUVF k DGLJH j BNIKTeLNX j [VF�LNU |

�6B j Le[VUVFY[�¼GTWF1DGF1H j BNIKTeLNX j [VF�LNU k T x qF�UVIsrtLNF gj DGF,LNMJD]F�zaUeqF k DGF1XKI_d�F,UV[eqF�LN[VI_XKI k F\LNBPH´qF;O j ½
BNI k HJF�ORQSHJTNUVF,B j B][ x LNIK[�XKI j I k QaB k UVQa[bQ���sDGF k gj DGF�LNMpO xWj ��_BNF k µ�F�UVH´qF�F k [bF�X¶rtL�lbqF�[VLCDGI,qF`T j U � -�Q k ½
k F�XKI_B�u�¯*XKQSLN[VI_F�U\F�[Y¹ j BWO<QaLNUb[ � 	�	 # � | ¯*F�TWF�BWD j BG[,u5D j B k BNQa[bUVF°O jSk u�QaB TNUeqFRµ�gF,UVFfX j TNUVF�HpImgF�UbF
j TNTNUVQ]O x F\TWQSLNU kbj!k IKHJTeXKIoO<IK[eqF�ORI_B`qF�H j [VIsrtLNF*F�[{Xml j ^ j B][ j zaF�Q �¶F�Ub[ j L°BNI_^¤F j L°DGF k I_BG[bF�U�µyqF,UVF�BWO<F k
H´qF±O j BNIsrtLeF kR|
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Graphe de Puissance Moteur 1
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Graphe de Puissance Moteur 2
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Accelerations angulaires
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Graphe de Puissance Moteur 1
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Graphe de Puissance Moteur 2
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