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IKJMLN�O+N=PAQSRUT$VWN1XZY3[\VW]_^�T J ^�O+O+N�`(OaY�[ J ]_TbN3c
]_O+Y�d�N:e�cbfg^3TbTKhN1N1e1cg[�^�TiTiYj]keWeZYjTD[�N1e

l XZ^jmnN�VZeKo5R l N�Vqpsr�tqR
u Y�vbvD^3XwV�fgN=XZN1[ J N�Xx[ J NyT&z|{7}�}j~�Q��3�b]_���_N�V�}����i��QSP$}AvDYjd�N:e

���|�1�����b����� RUT�V J ]ke��5^�XZ�Gc5�5N�vbXZN1eWN�T$V�Y����iTifbYjO+N1T3VxYj�_����TbN1��Y�vbvbXZ^3Y3[ J VZ^��7]_eW�iY��qewN1XW�3^�]_Tbd��ieW]�Tbd���]_TbN1e1�yR(V�]ke
� Y3ewN:f�^3T�YsV J N�^�XZN�VZ]_[1Yj�KYjTif�d�N1^�O+N�VZXW]k[�Y��5ewVW�Dfg��^j��V J N�OaYj]_T���]_TbN�XWN1vbXZN1eWN�T$VZYjVW]_^�Tie�� J ]k[ J Y����_^�� N:f¡�ie�VZ^�fbN�¢iTbN£Y
TbN1�<XZN�viXWN:ewN1T3VxY�VZ]�^3T¤c7V J N
eW^j`U[�Y����_N1f � ]_Tb^�XZOaYj�_]�¥1N1f l �n¦�i[x��N1X�[�^7^�Xxfg]_TiY�VZN1e1� IKJ N��-Y�XWN§viY�XwVZ]_[��b�kYjXZ���a�5N��_�¨eW�b]©VZN1f-VW^a�7]kew�DYj�
eWN�XZ��^3]�TbdD��RUTifgN�N:fMc�V J N��¡Yj�_��^��ªV J N-fgN�¢iTb]�VW]_^�T�^��qY£vbXZ^�v&N�XA]_OaYjd3N���]_TbN�Y���]_d�TiO�N1T$V�Tb^�VW]_^�T¤� IKJ N«[�^3T3VZXW^3�9�kY¬�­� J ]_[ J
XZN1Y���]_¥�N:e|eW�i[ J YjT+Yj�_]_d�TbO+N�T$V J Y3e�O�^3XWN1^���N1X|eWN��3N�XxYj�$vbXW^3vDN1XwVZ]�N:e�®¯viYjXWVW]kYj�gfgN:[�^3�bvb�_]�Tbd � N�Vn�5N�N1T�XZ^jVxY�VZ]�^3T�YjTDf
VZXZY�Tiew�kY�VZ]�^3T¤c
Y�TiYj�_�$VW]k[�Yj��]_T7��N�XxeW]�^3T£^j�9V J N+O�^�VW]_^�TsN1°$�iY�VZ]�^3Tie§YjTif�d��_^ � Y��|Y3ew�7O+vgVZ^jVW]k[�enVxY � ]_��]�Vn��[�^3Tifg]�VW]_^�Tie1� IKJ ]ke=[�^3T3VZXW^3�¯�kY¬�y�KY�e
��Yj�_]kfbY�VZN1f � ^�V J ]_T�eW]_OA�b�kY�VZ]�^3T«Y�Tif�N�±gvDN1XW]_O+N�T$VZY����_��]_T-V J N
eWvDN:[�]�¢D[=[�Y3ewN²^j��YjT«^�XWV J ^3d�^3TiYj�&VWXZ] J N1fgXZ^�T¨�
³£´$µG¶W·�¸ ��¹|��� �7]kew�DYj�¤eWN�XZ��^�]_TbdDc$viXW^�mnN1[\VZ]��3N�d3N�^3O�N�VWXZ��c7�_]�TbN=XZN�viXWN:ewN1T3VxY�VZ]�^3T¤c l �n¦�i[x��N1XK[�^7^�Xxfg]�TDY�VWN:e
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´ ��� YjTDe¯[�N9VWXxY¬��Yj]_�Êc¬Tb^3�ie¤viXbhN:ewN1T$VW^�TDeM�bTbNKYjvbviXW^g[ J N���^3TifbY�O�N1T$VZYj�_N�O+N1T3V¯Tb^��b�3N��_��N5fgN ��� Y�eZewN1XW�7]keWeWN�O+N�T$V¤�7]kew�bN1�
viY�X�^ � eWN�XZ��Y�VZ]�^3T�fgN�fbXW^3]©VZN1e1���9�_�_N5N:enV � Y�eghN�NKew�iX9�bTbN-hN�VW�ifgNKV J hN1^�XZ]_°$�bN5N�V9d�hN�^3O�hN�VWXZ]k°3�iN fgN:e�vbXW]_Ti[�]�viY���N:e�XWN1vbXbhN1eWN�T$VZYjVW]_^�Tie
fgN:eKfgXW^3]©VZN1e °3�i]&Ti^��ie5Y
v&N�XZO+]_eKfgN²f hN�¢DTb]�X5�bTbN²Tb^3�b��N1���_N�XZN�vbXbhN1eWN�T$VxY�VW]_^�TaY�vbvDN1��hN�N�[�^7^�Xxfg^�TbTKhN�N:e�fgN l �n¦�D[x��N�X � ]_Tb^�XZO�hN�N:e��
� N:eA[�^7^3XZfg^3TbTKhN1N1e=eW^�T$VAviY�XwVZ]_[��b�_] LN1XWN1O+N�T$V � ]_N�T�Y�fiYjvgVbhN�N:e LY£��� Y3eWeWN�XZ�7]_eZewN1O+N�T$V
�7]_eW�bN��"���9T¡N��&N�V1c�N1���_N1eAvDN1XWO+N�VWVWN1T3V+fgN
f5hN�¢iTb]_X�vbXZ^�viXWN1O�N1T$V��_Y¡Ti^jVW]_^�T f�� Yj�_]_d�TbN1O�N1T$V-fgN�fgXZ^�]�VWN:e�fbY�Tie���� ]_OaYjd3N����¨Y¡�_^�]qfbN�[�^3O�OaY�TifgN�°$�b]�XbhN:Yj�_]_eWN��bT VWN1�
Y���]_d�TbN1O+N�T$V«Y¡vDYjX-Y�]��_�_N��bXxe�vb�_�ieW]�N1�bXxe�vbXZ^�vbXZ]�hN�VbhN1e�®¡f5hN:[�^3�bvb�kYjd�N£vDYjXWVW]_N��qN1T$VWXZN�XW^�VZYjVW]_^�T N�V-VWXxYjTieW�kY�VW]_^�TiO ]_T7��N�XxeW]�^3T
Y�TiYj�_�$VW]k°3�iN fgN:e=hN:°$�iY�VZ]�^3Tie¨fg�AO�^3�b��N1O+N�T$V¯N�V�[�^�Tifg]�VW]_^�TDe¨d3��^ � Yj�_N1e¯fgN ewVZY � ]��_]�VbhN Y3ew�7O+vgVZ^jVW]k°$�bN�� � N�VWVWN5��^3]$fgNK[�^3O+O+Y�TifgN
Y�hN�VbhN²��Yj�_]_f5hN�N=Yj�ieZeW] � ]�N1T-N1T£ew]_OA�b�kY�VZ]�^3T«°$��� N�±gvKhN�XZ]�O+N�T$VxYj�_N�O+N�T$V ew�bX �_N
[�Y3eKviYjXWVW]k[��i��]_N�X f�� �bT«VWXZ] LN1fgXZN�^3XwV J ^�d3^�TiY��Ê�
 ¸ �1� ¶ �"! 
´ �«� Y�eZewN1XW�7]keWeWN�O+N1T3VK�7]_eW�bN1�Êcgd�hN�^3O�hN�VWXZ]_NqvbXZ^jmnN:[\VW]_��N3c7XWN1vbXbhN1eWN�T$VZYjVW]_^�T�fgN:e�fgXZ^�]�VWN:e�cg[�^7^3XZfg^3TbTKhN1N1e5fgN l �n¦�i[x�3N�X
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�3������� J ^�XWV � XW]�VW]k[�Y�����]kenVZ^�XZ��^j�|tq]kew�iY����7N1XW�3^�]_Tbd �=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� P
�3� } �²N1^�O+N�VZXW�-Y�e Y � N�T$VWXxYj�MRneZeW�bN§]�T�tq]keW�iYj���7N1XW�3^�]_Tbd­�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� �
�3� P p�^jVW]_��Y�VZ]�^3T-^��¯V J ]_e��s^3XW���=�§�=�²�=�§�=�=�§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� ~
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}b��� o5]_Tb^�XZOaYj�_]�¥1N1f l �n¦�i[x��N1XK[�^7^�Xxfg]�TDY�VWN:e��§�=�=�§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� ~

}b���3��� u N1[�Y����keK^�T l �n¦�i[x�3N�X [�^7^3XZfg]_TiYjVWN1e �§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� ~
}b���3� } o5]_Tb^�XZOaYj�_]�¥1N1f l �n¦�i[x��N1X [�^7^�Xxfg]_TiY�VZN1e§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� %
}b���3� P RUOaY�d�N=Yj�_]�d3TbO+N�T$V ^j��Y+P'&s��]_TbN �=�§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� (
}b���3� { p�^jVW]_^�T�^��|Y+�_]�TbN§�ge1��O�^�VW]_^�T«^j�|V J N
[1YjO+N�XxYª�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� �1�

}b� } � ]keW[��ieWeW]_^�TF�=�=�§�=�§�=�§�=�=�§�=�²�=�§�=�=�§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� ���
}b� }b��� RUT«V J N
P � eWviY3[�N+�=�=�§�=�²�=�§�=�=�§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� ���
}b� }b� } RUT«V J N=]�OaY�d�N �§�=�=�§�=�²�=�§�=�=�§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� �:}
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Pi� P �²N1TbN�XxYj� � Y3ewN �§�=�§�=�§�=�=�§�=�²�=�§�=�=�§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� �1~

Pi� Pi��� � ^�T$VZXW^3�M]�T u ^jVxY�VZ]�^3T �=�²�=�§�=�=�§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� �1~
Pi� Pi� } � ^3T$VWXZ^��M]_T I XxYjTieW�_YjVW]_^�T �²�=�§�=�=�§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� �1~

Pi� { � Y3ewN§^��¨V J N�r�XwV J ^�d3^�TiY�� I XZ] J N:fgXZ^�T��§�=�=�§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� ��+
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{D��� oKY3[x�$d3XW^3�bTifM®|Y3�sN1�_fb]�Tbd*�qvbvb�_]_[1Y�VW]_^�T �=�§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� �4%
{D� }.��fbfg]_Tbd � N�vgV J � ^3T$VWXZ^����=�=�§�=�²�=�§�=�=�§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=� �4%
{D� P �¨]�TiN �9±7VWXxY�[\VZ]�^3T«Y�Tif I XxY�[x�7]_Tbd �²�=�§�=�=�§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=��}j�
{D� { � ^3O+vb�gVZYjVW]_^�T«^j�|V J N �¨]�TiN
r�XZ]_N�T$VZYjVW]_^�Tie �§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=��}j�
{D� � �g]�O��b�_YjVW]_^�T u N1eW�b��VZe­�=�§�=�=�§�=�²�=�§�=�=�§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=��}j�
{D� ~ �9±gvDN1XW]_O+N�T$VZY�� u N1eW�b�©Vxe �§�=�=�§�=�²�=�§�=�=�§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=��}jP
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�A��� IKJ N�^�XZN�O �²�=�=�§�=�§�=�§�=�=�§�=�²�=�§�=�=�§�=�§�=�§�=�=�²�=�§�=�§�=�=�§�=�§�=�²�=�=�§�=�§�=�§�=�=�§�=�²�=��}'+
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RUT�V J ]ke§ewN:[\VW]_^�T�� N�ewN�V�V J N�[�^�T$VWXZ] � �gVW]_^�T�^��9V J N�viY�vDN1X�]_T�V J NAd3N�TbN1XZY��¨��XxYjO+N1� ^3XW�-^j� �7]kew�iY��|eWN�XZ��^3]�Tidi�9���ÇVWN�X=Y � XW]_N��
Y�TiYj�_�gew]ke ^��MV J N²N��3^��_�gVW]_^�T�^j�MV J N²fg^3OaYj]_T¤c7� N�N�O+v J Y3ew]_¥�NqV J N²TbN�N:f+��^�XK[�^3TieW]_fgN1XW]_Tbd�O�^3XWN�ew�gewVWN�OaYjVW]k[�Yj�_�_��d3N�^3O�N�VWXZ]_[1Yj�
]keWeW�bN:e Y�e Y��5Y¬��^j�¯]_O+vbXZ^��$]_Tbd�V J N
[�^�T$VZXW^3�Ê�

:<;=: >.?A@9BDC2EGFHC�IJEKIMLON<PRQSIMT'E2BDC2UVBDWYXZIMT0[�N<P\?^]�CK_`B`IMa9b
IKJ N£ewVW^3XW��^j���$]keW�iYj�KewN1XW�3^�]_Tbd�d3^$N:e � Y�[x� VW^sV J N�eWN��3N�T$VW]_N1e1�
�5V+V J ]ke�VW]_O�N3c9V J N«[�^�Ti[�N�vgV+^j��XW^ � ^�V � N�d$YjT�VZ^�VZ^ � N
[�^�O+O+^�Tb�_� Y3[�[�N�vgVZN1f�Y�e§V J N�^3TbNa^j��Y�OaY�[ J ]�TbN���]kY � �_N+VW^�]�T$VWN1XZY3[\VYcÊewN1TiewN-YjTif¡Y3[\Ved=� ]©V J ]©Vxe
N�±7VZN�XZTiYj�9N1T7�$]_XZ^�TbO+N�T$V
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! 9 mon=m �Q� p�q;9Km � m<� �9�#� q$\Rp<�hn=m !jc � C 
 d�
 � � � pAq;9Km s'lLK<��� k�q �g� mon=s6qM�6n � k � ��� � � k � q 9 m�nN�J� ��lRq n=s6kKp;:#�tnNA*stq$���tk 	 � C O � D mhq !`m mhkq;9KmP�es�A*mhn=s :en=s�A*m*stkOlYq;9Km � stphmonB:en=s�A*mN
 � � � pRq;9Km*l mL�#q;9&��:vq 9 m�� s�phmhnRp$�G�6q�s�� �6k�� � q	p � ��m ! �J� k#m#
�� � s6k#l��	�fstn=m q ! �s6k�� � mrp3l m��Dk4� k �\q;9Km k��tnNA*s���qL�Yq 9 m � � ��� stkOm�� kfq;9Km � stpomhn :en=s�A3m#
 � � � pRq;9Km3l�� prqJstk �em Demoq !`memokHq 9 m � s�A3mhn=s=�emok�q mhn���:
�On �LKhm��hq����6kfqL�3q 9 m�� k�q mhnephmg�hq$���tk Demhq !`memhk q 9 m�� stpomhn�Demes�A s6k#l3q;9Km �BA3s �'m � � stk#m#
 stkOl � � � p q;9Kmvs6k�� � m�Demhq !`memhk q 9 m�� stphmonDemes�A stkOl\q;9Km �g�#q$���es��<s � � p��

R ^jVW]k[�NqV J YjV V J ]ke N:°$�iY�VZ]�^3T�[�Y�T � N§fgN1XW]_��N:f���XW^3O­N:°&�Oc +7�_��� {'% d�]�T&7 � �¨o �`(i��c$viv«}'+jP �b}'+¬{ 8"c�^ � VZY�]�TiN1fa� J ]_�_N²fgN�¢iTb]_Tbd
V J NK]�T$VWN1XZY3[\VZ]�^3TAeW[�XWN1��^j�Dd�N�TiN�XxYj�3V J ]_Tg`"¢iN��kfAXxYjTid�N�`UeWN�TieW^�Xxe�� �qT�Y��©VZN�XZTiY�VZ]��3N vbXZ^7^j�b^j�DV J ^$ewN5XZN1eW�b�©Vxe¨]ke|d�]_��N1TA]_T 7 ��TifK('(�8(c
� ]�V J N�±gvb�_]k[�]�V�XWN���N�XZN�Ti[�N1e5VW^�V J N=vbXZN1eWN�T$V�[�Y�eWN��
- � ¸� ¸ � � � � ¸#� , � k�s l l�� q����6kG
=� :fq;9Km ng�tqJstq$���tk#s�� � m<� �9�#� q$\ � p < mon ��
�stkOl � :fq;9Km q n=s6kKpN� stq$���tkOs�� � m#� �9�<� q�\ � pfpri4�89 q;9Ks6q
��� X��

� � ! 9 mon m � � � pvs����tk prq s6k q`i2k[� q � m��oqL�tn�
`q;9Kmhk

6 X �

� �
c # ����� � cÇVxYjT�� � VZY�T�� � � d 	�� � � d c	�b� d

! 9 mon=m q;9Kmvq mhnNA � kHDon s �8) mhq�p�� pvs����6kKprq s6k q�
Dk �6q mel�� �
�iXW^3O V J ]_e�XZN1eW�b�©V:cD]�V�]ke�Tb^��yenVZXZY�]�d J VW��^�XZ�5Y�XZf�VW^«fgN1eW]�d3T�V J N�fgN�vbV J [�^�T$VWXZ^��"� RUT�^�XxfgN1X VW^aVxYj�3N � N1TbN�¢iV²^��|V J NA�kY�ewV

vbXZ^�v&^3eW]�VW]_^�T¤ciV J NAfbN�vgV J [�^3T3VZXW^3�¤� ]_��� � N�Yj�kew^�[1Y�eZ[�Y�fbN1f«� ]©V J V J N
XW^�VZYjVW]_^�TiY��¤^�TbN3� �¤N�V��ie�V J N�XZN���^3XWN
Y3eWeW�bO+N§V J Y�VqV J N
fgN:ew]_XZN1f¡^3XW]_N�T$VZYjVW]_^�T J Y�e � N1N�T�XZN1Y3[ J N1f¤� IKJ N1T¤c 
 X �bc�N��3N�T¡V J ^��id J ]�Va]_e J ]_d J �_�¡Y�fg�7]keWY � ��N�VW^s��N�N1v�V J ]_e�[�^3T$VWXZ^��
Y3[\VW]_��Y�VZN1f¡]_T¡^�XxfgN�XAVW^�N1TieW�bXWN�V J YjVAV J N�^�XZ]�N1T$VZY�VZ]�^3T¡XWN1OaYj]_Tie
[�^3TiewVZYjT$V�Y���� V J N�VW]_O+N-fgN:ewvb]�VWN«fg]kenVZ�bX � YjTi[�N1e1���¤N�V��ie
[ J ^7^$ewN�Y3e � � V J N�fg]_XWN:[\VW]_^�T�^�� V J N��7]�N1� ��]_TbNad�^3]�Tid-V J XZ^��bd J V J NaVZXW] J N1fbXW^3T�[�N�T$VWN1X1� ��T¡]_O+Y�d�Na^�� V J N�fgN1vgV J N1XWXZ^�X
]ke % � X 6 # 6/3-� J N�XZN 6�3-]ke�V J N�fgN:ew]_XZN1f�]_OaYjd3N«eWvD^�VavD^$ew]�VW]_^�T�^�T�V J N��kY�eWN�X+N�vi]�v&^��kYjX+�_]�TbN3c Y�Tif�� ]�V J c ��XZ^�O c �g� d�c

% � X � � > � � �D�qT«]kfgN:Yj�¤N�±7v&^�TiN�T$VW]kYj� � N J Y¬�7]_^�XK�5^��b�kf � N=XZN1Y�[ J N1f � �«[ J ^7^3eW]�Tbd � Y3e

��X # � � �� c$6 # 6 3 d C � 
 � c	�3} d
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��9mhnrk#s6n=l��^p�����stiHmhq�� s l6i����tn sti l

�7]_Ti[�N � ]_e��bTb�7Tb^�� T¤c � �bV²]ke�Y����KY¬�ge Tb^3Tb¥�N1XW^DcD]�V�]ke²vD^$eWeW] � ��NAVW^�¢i±�]�VZe���Yj�_�bN�VW^-Y�T�YjX � ]�VWXxYjXZ��^3TbN�� �$VZY � ]_��]�Vn��� ]��_�Tb^�V � N
Y �&N:[\VZN1fMc � �gV V J N
[�^�T7��N1XWd3N�Ti[�Nq� ]_���¨Tb^+O�^3XWN � N=N�±gv&^�TbN1T3VZ]_Y��Ê� IKJ N
fbN�vgV J [�^�T$VWXZ^��MvDYjXWVK]ke5¢iTiY����_�G®

� � X # � �� c$6 # 6 3 d � � C � � 
 � c	��P'd

R(V+XWN1OaYj]_TieA^3Tb�_� Ti^�� VW^s]�T$VWN1d�XxY�VZN�V J ]_e+[�^3T$VWXZ^��5]�T�V J N-VWXxYjTieW�kY�VW]_^�TDYj� ^3TbN�� u N:[�Y����5V J Y�V+� N J Y�f�V J N-��^��_��^�� ]_Tbd
[�^�T$VWXZ^��"®

� � X # � � >�  � � cMc �  � /  d � / 3 d /  C � � 
 � c	�j{ d

IKJ N�¢iTDYj�|VWXxYjTieW�kY�VW]_^�TDYj�|��N��_^g[�]�Vn�£[�^�T$VZXW^3�¯]ke§ew]_O+vb����� X � � 1 � � �
R(V
[�Y�T�]_TifgN�N:f � N+ewN1N�T�V J Y�V§V J Na[�^�T$VZXW^3� � � ]_e=Y
[�^�O � ]�TiYjVW]_^�T�^j�bV J N /  � e1cj� J ]k[ J Y�XWN5Yj�_�$^3XwV J ^�d3^�TiY��jVZ^ � � ^�� ]_Tbd�VZ^qV J N5VWXZ] J N1fgXZ^�T
d3N�^3O�N�VWXZ�*c�]_T3VZN�XxewN:[\VZ]�^3T�d\� IKJ N�XZN���^3XWN
����]_eK]_T«V J N=T7�b�_�¨eWviY�[�N²^�� � � Y�Tif-[1YjT«XW�iT�eW]_OA�b��VZY�TbN�^3�iew�_�a� ]�V J ]©V:�

��;�� � IMa9] 	��AE2CKN<L#E2IMB`a N a�2 � CKN<L���IMa9b
I ^-N�±7VWXxY�[\V�V J N��_]�TbN:e§YjTif�VZXZY3[x�«V J N1O ]�T�V J N�]�OaY�d�N�Y���^3TbdaV J N+O�^�VW]_^�T¤cG�5NA�ieWN1fsYjT�Y3fbYjvbVWN1f���N1XZeW]�^3T£^j�9V J Na} &&`UP'&
O+^gfgN���` � Y�eWN1f�Y�vbvbXZ^3Y3[ J vbXW^3vD^$ewN:f£]_T 7 p�o � p ( (/89Y�Tif£� J ]k[ J ]ke§ew�bO+OaYjXZ]_¥�N1f � �«V J N�]_X=Yj�gV J ^�Xxe�Y3e�® � � k s �Dneprq^prq mL�[

q;9Km � D�Khmg�hq`�BA3s �'m A �6q����6k � p n=mM�On=mopomhk qJmelPD#\Ys  � s � kOm�AP�tq$���tk AP� l m<� 
 stkOl � p moprq��BA*stqJmel/
Di0pN� k��Ys3n � Dhi0prq<prq s6q�� prq$���es��
A*moq;9G� l/
�:eng��A q;9Km ����A �Oi2q s6q����6k ��: q 9 m3k �6nNA3s��`l�� p$� � s �em#A*mhk q	p*m � s�� i stqJmel s�� �tk�� q 9 m,�#ng�LKhm��oqJmel AP�4l'm#� ���tk�qM�6i2nep ��� � � � �
� 9Km  � s � kOm AP�tq$���tk AP�4l'm#��l �4mop�k��tqvs�� !`s�\�pYA*stqL�*9 q;9Km!n m s���l�� p$� � s �em#A*mok�q���: q;9Km � D�Khmg�hq � 	 phm����tk#lHprqJmM�Zq;9Ks6q
���tk pN� peq	p,� k �`q	q$� k�� q;9Km �On �LKhm��hq����6k ��: q 9 m�� D�Khm��oq AP� l m<� �tk!q 9 m � k qJmhkKpN� q�\ �6n s l���mhk q	p,� k!q;9Km �BA*s<� m � p k#m��emrpephstnN\ � � 9 � p � p
s �*9 ��m � melYi0pN� k � s6k � qJmon=s6q�� � m�A � k[�BA �=< stq$���tk?��: s*k �6k4CL�F� kOmestnvmhk#mhn���\�:ei2k��oq$���tk !V� q 9 n=mop�� m��oq^qL� � � �G�tphm � stn s�A*moqJmonep�� u
��;�� F B���
 [�E2N EKI B`a BDWYE2@9]
� IMa9] �jC IM]�a E0N EKI B a9T
I ^
[�^3O�vi�gVWNKV J N��_]�TbN ^3XW]_N�T$VxY�VW]_^�TDe�cj�5N � Y3ewN:fA^3�bXZeWN��_��N:e�^�T�V J N�YjTiY����$VW]k[Kew^3���bVW]_^�T�VW^§V J N�v&N�Xxewv&N1[�VW]_��N {§vD^3]�T$V viXW^ � ��N1O
vbXZ^�v&^3eWN1f-]_TH7 � � ����%'(/8"��RUTDfgN�N:fMcgV J N=^�XWV J ^3d�^�TDYj�DVWXZ] J N:fgXZ^�T«]_e Y�viY�XwVZ]_[��b�_Y�X�[�Y3ewN²^j�|V J N={+v&^�]_T$V�vbXW^ � �_N�O � J N1XWN=P�^j�
V J N=vD^3]�T$Vxe ��]_N
Y�VKV J N=]�Tb¢iTb]�VWN��

IKJ �ie1ci�ieW]_Tbd � � V J NA�iTb]©V²��N:[\VW^3X ^j��V J NA�7]�N1� ��]_TbN
d3^�]_Tbd+V J XZ^��id J V J N
VWXZ] J N:fgXZ^�T�[�N1T$VWN�X:ci�5N
fgN�¢iTbN �  X � � � /  �u N:[�Y����MV J Y�VKV J N /  � e�[�Y�T � N=N�±gvbXZN1eZewN:f�Y3e�®
/  X � � � �  ? � � � �  ? C � X � � � P c	�'� d

� ^3TiewN:°$�bN�T$VW�_��cD]©�9�5N
d3]��3N§V J N�eWY�O�N=^3XW]_N�T$VxY�VW]_^�T«VZ^aV J N�P'& �_]�TiN1eqY�Tif«VW^�V J N1]�X²vbXZ^jmnN1[�VW]_^�Tie1cb�5N
^ � VZYj]_T�V J N=��^��_��^�� ]_Tbd
eW�genVZN�O�®

�  X [�^3e �  � � 1 ew]_T �  �  C � X � � � P C ew]_T �  
 �
� J N1XWN²V J N=�bTb�7Tb^�� TieKY�XWN�V J N
Y�Tbd��_N1e �  C � X � � � Pi� IKJ ]_e eW�genVZN�O ]ke eW]�O+]_�_Y�XKVW^�V J N§^3TbN§^ � VxYj]_TbN1f-]�T?7 � � ����% (�8¨YjTif-]©Vxe
eW^��_�gVW]_^�T«]ke ^j�¯V J N§��^3XWO�®

[�^3e �  X �  � � � �� � �  " �� � �� � �  � � �  " � 1 � � �� � �  " �
eW]�T �  X

� � � �� � �  � � �  " �� � �� � �  � � �  " � 1 � � �� � �  " �
� J N1XWN �  X
	 �§fbN�v&N�Tifg]_Tbda^3T-� J N�V J N1XKV J N=�7]kew] � �_N J Yj���|^��¨V J N
P'&s�_]�TbN=v&^�]_T$VZeK]_T7�5Y�XZfbe5^3X5^3�gVn�KYjXxfbe���RUT-V J N
[1Y�eWN§� NfgN:Yj�¯� ]©V J cG� J N�XZN=V J N
VWXZ] J N1fgXZ^�T«� Y3[�N1e�YjXZN
^�vDY�°$�bN�ciV J ]keqeW]_d�T£]keq]kfgN�T$VZ]_[1Yj�¤��^3X�Y����¨V J N�Pa��]_TbN:e�� R ^jVW]k[�N
¢iTiYj�_�_�-V J Y�VqVW^
eW]�O+vb�_]�����V J N=Tb^jVxY�VW]_^�T¨cgV J N=^3vDN1XZYjVW]_^�Tie � 1 �=YjTDf � # �§XZN�vbXZN1eWN�T$V5V J N
Y3fbfg]�VW]_^�T£YjTDf-eW� � ewVWXxY�[�VW]_^�T«O�^gfg�i��^aPb�
��;�� ?�I ��[ P N EKI B`a � ]�T0[9PJEKT
� N�viXWN:ewN1T3V J N�XZN�eW^�O+NAeW]_OA�b�kY�VZ]�^3T�XWN:ew�i�©Vxe�VZ^-e J ^�� V J N � N J Y¬�7]�^3�bXq^��9V J N�[�^3T$VWXZ^��¨�kY¬�y�5NAvbXZ^�v&^3eWN1f�� ]�V J � ^�V J V J N
�ieWN§^j����]_TbN:e YjTif�V J N
fbN�vgV J [�^�T$VWXZ^��"� �sN
[�^�O+viYjXZN�V J N=eWN1°$�bN�T$VZ]_Y��¤Y�[\VZ]���YjVW]_^�T«^j�¨V J N=[�^3T3VZXW^3�G]�T�XZ^jVZYjVW]_^�T«YjTif�V J N1T�]�T
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^j�GV J N VWXZ] J N1fgXZ^�T c��|]_d��bXZN
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Omega 

0 53 106 159 212 265 318 371 424 477 530

-0.0150

-0.0132
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0.0030

rot/x
rot/y
rot/z
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0 53 106 159 212 265 318 371 424 477 530

-1.0e-03

-3.0e-04

4.0e-04

1.1e-03

1.8e-03

2.5e-03

3.2e-03

3.9e-03

4.6e-03

5.3e-03

6.0e-03

Vx
Vy
Vz

�¯]_d��iXWN
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V J Ns^3TbN�� J ]k[ J ]ke � N1ewV£ew�b]�VWN:f VW^��7]_eW�iYj�²ewN1XW�3^�]_Tbdi� IKJ ]_e-�_N1f �ie�VW^�fgN�¢DTbNsY�TbN�� XZN�vbXZN1eWN�T$VxY�VW]_^�T¨c V J N�ew^�`([1Yj�_��N:f
� ]_Tb^3XWOaYj�_]_¥�N1f l �n¦�i[x��N1X�[�^7^�Xxfg]_TiY�VZN1e1c:� J ]_[ J�J Y�e¯Vn�5^=Y�fg��YjT$VxYjd�N:e¤��XZ^�O V J N�[�^3T$VWXZ^��$vD^3]�T$V�^j�&�$]_N��=� IKJ N5¢iXxenV�^3TbN ]ke|V J Y�V
]�V Yj�_�_^�� N:f
�ie�VZ^=fgN�¢iTiN vbXW^3vDN1XW�_�=V J N�[�^3Ti[�N1vgV�^j�G]�OaYjd3NK��]_TbN�Yj�_]_d�TbO+N�T$V:cj� J ]k[ J d$Y�V J N�Xxe � ^�V J } � Y�Tif+P � ]_Tg��^3XWOaY�VZ]�^3T¤�
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