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J�KML�N�OGP
Q4RBSUT0VXWBY�ZX[]\�^XWBT0V�_a`0Z�bBcdR0VXcd_Ie
f ^gb+Z6T,Z�hiSkjlZ�cmZ�Tab=_)[ fon RBcdpmT0V�_a`0Z�bBcdR0VXcq_sr�t
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� W Zz�xZ�cmY�SUpmZ�t�SiWa�Xj(SiWB���,�0��Z�SiW=jlZ�pd�mSi�=V��mZ�T VXW Z�hiZ�Yz�|cdSiY4TBSi�)^lhUZX�0Y�^XWBpmSUpd�|SUWB��^��M����^��+^XSiW=��Y n VXcm�XZ�p6�6�
hi^(Y�V��mZ�T�^lW�� n Z6��V;�xSip#SiWI�����4�x�Xtx���@Z6p n ^:�#Z�Ta� n V���� n Z��)^X�|Z�W=�|S�V�h2� ��VXc#V���V�_-¡8¢4£ �(¤]�8cd^l¥¦� n Z
TBSi�)^lhiZ§Sip¨VX�B�,cm^��xSi¥�V��|Z�hU_�Z�©9R0VXh��|^

��¡�¢�ª¬«X¤­�¯® Y�^Xp0«°X±2²;³ ¢�´
µ Z�cdZX�B¢�Sip#� n Z6TBSUpd�¬V�WBY�Z��8^lcd¥¶� n Z6^lcdSi�lSUW2�xS<�·Z��U�(� n Z6Y�Z�W=�|cdZ4^X�C� n Z6TBSU�+^XhiZX�x«�SUp#� n Z4V�WB�lhiZ§b+Zz���#Z�Z�W%� n Z
��V;�xSUp¸V�WBT%¹���V�WBT ® �¶º »§º��¼����Sip�� n Z4Z�hUZ�Y��mcmSUY6TBSi�)^lhiZ§¥�^l¥gZ�W=�o^��½� n Z4TBSi�)^lhiZ��
�x¤C¾(�|VXcd�mSiWB���8cd^l¥¼� n Z¿Zz�x�BcdZ�pmpdSi^lW�VXb)^�jXZ­�8^lc���¡�¢�ª¬«X¤z��TBZz�|Z�cd¥�SUWBZ­� n Z¿Z�hiZ�Yz�|cdSiY�À0Z�hiTÂÁ-¡�¢�ª¬«l¤¿�ÄÃ¨Å(Æ¢9Ç�Ã¨È Æ«
��VXc¨V���V�_I�8cm^X¥É� n ZÂT,Si�)^lhiZ��
fon Z4�lc|VXT,SiZ�W=�¨^l�)Z�cmV��|^XcoSiW%pm� n Z�cmSUY�VXh�Y�^x^XcmTBSUW0V��|Z�poSip
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� �¨SihUh0WB^X���Bcm^:j(SiTBZ¨� n Z�VXWBpq�#Z�c��xbBR,�]_l^lR�Y�VXW��m^�pd^l¥�Z�Zz�(�mZ�W=�oY�^XW9�mcm^lh0_X^lRBc�V�WBpd��Z�c�b9_gY n Z�Y¬Î9SiWB��� n V��
� n Z4cmZ�pmRBhk�¨SipocdZ�VXpd^lW0VXbBhUZ6�8^lc¨«Â�¼ÏgVXWBTI�8^lc¨«Â� ± �lt(��� n V���VXb)^lR,�¨¢Â�ÄÏ=Ð
Ñ ¤¸Ò#Z�Y�VXRBpmZ�^��¿cm^X�|V��|SU^lW0VXhCpd_(¥g¥�Zz�|cq_ÓVXcd^lRBWBTÓ� n Z��IV;�xSUp��+��Z�¥�V:_aZ��·�B�4V�pmpmR,¥�Z�� n V��§��Z�VXcdZ�SiW�� n Z
Ô �g�BhiVXWBZ��¿Õ�Z��|Z�cm¥gSiWBZ�� n Z6Z�hiZ�Y��|cdSiY�À0Z�hiT%Á-¡ Ô ª|�=¤��ÄÃ¨Ö2ÆÔ Ç×Ã¨ØBÆ�gSUWIY�VXcq�|Z�pmS�V�WIY�^(^lcmTBSUW0V��mZ�p��8^lc�¢6£ �0�µ SiW=��[6¾(�|VXcd�6�¨Sk� n � n ZgZÙ�x�BcmZ�pmpmSU^lWBp6_l^XR-�8^lR,WBTs�8^lc6ÃoÅÂVX¥�TÚÃ¨È4SiWÚ�(¤z��\ VXÎ�Z�V�À0�XRBcmZ�VXW,TÚÀBWBTs� n Z
cmZ�hiV��|SU^lWÛb+Zz���#Z�Z�WÜ� n Z�Y�^(^lcmT,SiW0V��mZ�pÓ¡ Ô ª¬�=¤gVXWBTÝ¡8¢;ª|«l¤z�¨V�WBTÞ� n Z Y�^X¥��)^lWBZ�W9�mp�^X�6� n Z Z�hiZ�Y��|cdSiYaÀ0Z�hUT2�Ã¨Ö=ª|Ã�Ø¸VXWBT�Ã¨Å�ª¬Ã¨È��
ßáà WBpd��Z�c�[#ÃoÖ6�¼� ® Ô �=� °�±2²;³ ¡ Ô ´ Çâ� ´ ¤äãäå ´ ��Ã�Ø#� ® ¡<tX� ´]æ Ô ´ ¤m� °X±2²;³ ¡ Ô ´ Çâ� ´ ¤qãäå ´ �áç
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� ¤ à hipd^ À0WBTÄÁ-¡ Ô ª¬�=¤�b=_âÀ0cmpq�%cmZ��¨cdSU�mSiWB� ��¡�¢�ª¬«l¤gSiWÜY�V�cd�|Z�pmSiVXWÜY�^(^lcmT,SiW0V��mZ�p��§VXW,TG� n Z�WÄR,pmSiW,� � n Z�lc|VXT,SiZ�W=�¨^l�)Z�cmV��|^XcoSiW%Y�VXcq�|Z�pmS�V�WaY�^x^XcmTBSUW0V��|Z�po^lW ��¡ Ô ª|�=¤z�

u�vxwzy|{z}i~:w��

x

y

z

a

a
a

fon Z¸À0�XRBcmZ§VXb+^:jXZ§p n ^��¨p¨VÂ�=VXRBpdpmSiVXW�pdRBcd��VXY�Z�¡8S�� ZX�k�,VÂY�hi^XpmZ�T�pmRBcq��VXY�Z�¤��D�8^lcd¥�Z�T�VXp#V�Y�R,b+Z��¨SU� n pmSUTBZ�p
��� fon Z6pmRBcq��VXY�Z�SUp#hU^xY�V��|Z�T�SiWIV�cdZ��lSU^lW�� n Z�cmZ�� n Z�cdZ�Zz�xSipq�|p¨VXW�Z�hiZ�Y��mcmSiY�À0Z�hUT%Ás� � WIZ�VXY n ^X��� n Z�Y�V�pmZ�p
�x¤����x¤­b)Z�hi^:�4�9TBZz�|Z�cd¥�SUWBZ¨� n Z¨�|^X�|VXh½¡�WBZz�Ù¤­Z�hUZ�Y��mcmSUY
	BRx� Í � n V����0VXpdpmZ�p�� n cd^lRB� n � n Z¸pmRBcq��VXY�Z���� fon Z�W
RBpmZ�Q4VXRBpmp
��h�V�� V�WBTIÀ0WBTaSiW%Z�VXY n Y�VXpdZÂVXhipd^�� n Z6�|^X�|VXh2Y n V�cm�lZ�� SiW,pmSiT,Z��o�

�x¤DÁ � �ÚÆÔ
Ñ ¤DÁ � � Ô ÆÔ
� ¤DÁ � � Ô ´ ÆÔ
�(¤-Á � �G¡��]ÆÔ Ç Ô Æ�x¤

µ Z�cdZX��� SUp¨V�¡8pmY�VXh�VXc|¤#Y�^lW,pd�¬V�W9��¡	�¨SU� n TBS���Z�cmZ�W=�¨RBW,SU�|p¨SUW%� n Z4TBS��+Z�cdZ�W=�¨Y�V�pmZ�p���^X�MY�^lRBcdpmZ:¤Ù�
� ¤4`0^lc � ¤6VXb)^�jXZX��TBZ��mZ�cd¥�SUWBZ�� n Z�Y n V�cm�lZgTBZ�W,pmSU��_â¡8S�� ZX�k�CY n VXcm�XZg�,cÂR,WBSU�6jX^lhiRB¥gZ:¤�� SiWBpdSiTBZ���� µ SUW9��[
� pmZ�Q4VXRBpmp
�½hiV�� �¨SU� n V%�=VXR,pmpmSiVXW@pdRBcd��V�Y�ZgZ�WBY�hi^lpdSiWB��V%� n SiW-pmhUSiY�Z��¨Sk� n � n SUY¬Î9WBZ�pdp�� Ô VXWBT-�|^l�DVXWBTb+^X�d�|^l¥ pdRBcd��V�Y�Z�p��¨SU� n VXcmZ�V � ´ ��hi^(Y�V;�|Z�TDb+Zz���#Z�Z�W Ô VXWBT Ô Ç�� Ô �@¡�¾(^ � n Zgjl^lhURB¥gZ�^X�o� n Z�pdhiSUY�ZgSip� ´ � Ô � ¤
��� �"!$#&%('*)+!-,.'-/10324/6587:9�;=<?>A@ B-24/65C7D9�;E<->GF HE24/1I�7:J 9�;E<3K
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� pmZ�QÂV�RBpmp
�,h�V�� V�WBT�À0WBT�� n Z¸Z�hiZ�Y��mcmSiY¨À0Z�hiT�SUW�V�T,Sipd�|VXWBY�Z§¢6�8cm^l¥¶VXW�SiW,ÀBWBSU�mZ�hU_�hi^lWB��¡8� n SiW�¤­cm^(T��¨Sk� n
Y n VXcm�XZNM �,coRBWBSU�¨hUZ�WB��� n �
µ SiW=��[ f V�ÎXZaVXT,j�VXW=�¬V��lZ%^X�¨� n Z%Y�_(hUSiWBTBcdSiY�VXh�pq_(¥�¥gZ��mcd_×^X�¨� n Z%pd_(pd�mZ�¥ VXWBT×À0W,TÞVsRBpdZ��8RBho�=V�RBpmpdS�VXW
pmRBcq��VXY�Z��
¡.O#^l¥g�0VXcdZ�_l^lRBc¨cdZ�pmR,hU�¨�¨SU� n � n V��¨_l^lR%�8^lRBWBTaSiW%ZÙ�,Z�cmY�SipmZ�t��(¤#SiW%�Xj(SiWB��tx� ¤
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�x¤���W V@Y�hU^lpmZ�TÜpmRBcq��VXY�Z��¨� n ZÓZ�hiZ�Yz�|cdSiY�ÀBZ�hiTGÁ SUp�ZzjlZ�cq_9� n Z�cdZDTBSUcmZ�Y��|Z�T }������Xy��;~ � fon Z�WG�#Zs¥�V�_
Y�^lWBY�hiRBT,Z4� n V��à � n Z4pmR,cd��VXY�Z�WB^Xcm¥�VXh�Æ� Sipo�BVXc|VXhUhiZ�h+�¨SU� n Á Z�jXZ�cd_9� n Z�cmZ�^lWa� n Z4Y�hU^lpmZ�T�pdRBcd��VXY�ZÒ � n Z4pmR,cd��VXY�Z�Z�WBY�hU^lpmZ�p ��Z�cd^�WBZz��Y n VXcm�XZ

O � n Z4pmR,cd��VXY�Z�Z�WBY�hU^lpmZ�p¸V�WBZ��=V��mSUjlZ4WBZz��Y n VXcm�XZ
Õ � n Z4pmR,cd��VXY�Z�Z�WBY�hU^lpmZ�p¸V��)^lpmSk�|SkjlZ6WBZz�¸Y n VXcm�lZ

Ñ ¤ fon Z4À0�lR,cmZ4SihUhiRBpq�|c|V;�|Z�p¨V�Y�hi^lpdZ�TapmRBcq��VXY�ZÂZ�WBY�hi^lpdSiWB������^��)^lSiW=�¨Y n V�cm�lZ�p¸��^l� æ �x� fon ZÂWBZ���Z�hiZ�Yz�|cdSiY
	0Rx�%^lRx��� n cm^XRB� n � n SUpopmRBcq��VXY�ZÂSip�� n Z�W

à ��Z�cd^
Ò æ �X� ²;³
O �l� ²;³
Õ t��l� ²�³

−qq

� ¤ fon Z¸À0�XRBcmZ¸SihihURBpd�mc|V��mZ�p]V�Y�hi^lpdZ�T�pdRBcd��VXY�Z�Z�W,Y�hi^XpmSiW,������^��+^XSiW=�#Y n VXcm�lZ�p æ t���^X���(� fon Z�WBZz��Z�hiZ�Yz�|cdSiY
	0Rx�%^lRx��� n cm^XRB� n � n SUpopmRBcq��VXY�ZÂSip�� n Z�W

à ��Z�cd^
Ò æ �X� ²;³
O �l� ²;³
Õ t��l� ²�³ q−2q

�x¤�� n V��¨Sip�� n Z4c|VXTBSURBpo^X�MVa¡�pm� n Z�cdSiY�V�h	¤�Z�©(R,Si�)^X�|Z�W9�mS�VXh�pmRBcq��VXY�ZÂV��"!XÏ$# �¨SU� n V��)^lSUW9��Y n VXcm�XZgr�Ï�W1O
SiWI� n Z4Y�Z�W=�|cdZ:Ð ¡&%�Z�cm^��+^��|Z�W=�mS�VXh2SUpoY n ^lpdZ�WÓV;�¨SiW,À0W,SU��_l� ¤

à rl� ��¥
Ò rl�
'�¥
O �,� t�¥
Õ !x� Ï�¥

� ¤ fon Z6�)^X�|Z�W=�|S�V�h)SUWIV�cdZ��lSU^lW�^X�Cpd�0VXY�Z6Sipo��¡ Ô ª=�)ª¬�=¤¿� r:ÏlÏ(#�� fon Z6Z�hiZ�Y��|cdSiY¨À0Z�hUT%ÁËSiW�� n Sip�cmZ��XSi^lW�Sip� n Z�W à ¡qr:ÏlÏ$#*)�¥�¤�ÆÔÒ ¡qr:ÏlÏ$#*)�¥�¤�Æ�
O ¡qr:ÏlÏ$#*)�¥�¤gÆ�
Õ ��Z�cd^

+2¤ à RBWBSU�8^Xcm¥ghU_ÓY n VXcm�lZ�T×SiW,ÀBWBSU�mZ�hU_ÚhiVXcm�XZ�pdRBcd��VXY�Z n VXp�V Y n VXcd�lZ-,Þ�Bc�RBWBSk��V�cmZ�Vx� fon cdZ�Z��=V�RBpmpdS�VXW
pmRBcq��VXY�Z�p�¡�Y�hU^lpmZ�T�pmR,cd��VXY�Z�p¬¤��0� Ñ �=V�WBT � V�cmZ#p n ^:�¨W�SiW�� n Z#À0�XRBcmZ�� à hUh9� n cmZ�Z�pmR,cd��VXY�Z�p­Z�W,Y�hi^XpmZoV§Y�SicdY�RBhiVXcTBSipdY��¨Sk� n cmVXTBSURBp/.Ä� n Z�W�� n Z�_gY�Rx�#� n cm^lRB� n � n Z§Y n VXcd�lZ�T�pmRBcq��VXY�Z��10¸VXW,�lZ�� n Z¸� n cmZ�Z§Y�hi^lpdZ�T�pdRBcd��V�Y�Z�p
��� Ñ ��VXW,T � �¨Sk� n cmZ�pm�)Z�Yz�¸�m^ n ^���¥�RBY n WBZ���Z�hUZ�Yz�|cmSUY 	0Rx�I� n V��¨�0V�pmpmZ�p§^lRx�o� n cd^lRB� n � n Z�¥��
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� ¤ � ��� n Z��+^��|Z�W=�mS�VXh��¯V�p4V��8RBWBY��mSi^lWÚ^X�¿� n Z�TBSipq�¬VXW,Y�Z�¢��8cd^l¥ V�Y n V�cm�lZ�TBSUpd�|cdSibBRx�|Si^XWÓSip6V�p6�lSUjXZ�WÚSiW�lc|VX� n W,cÂrX�,� n SiY n �lcmVX� n � n Z�W�p n ^:�¨p�� n Z4Z�hiZ�Y��mcmSiY�ÀBZ�hiT�Ã VXp�V��8RBWBYz�|Si^XWa^��½� n Z4TBSipq�¬VXWBY�Z4¢lÐ
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� ¤ fon Z��)^X�|Z�W=�|S�V�h2SiWaV�cmZ��lSi^lW%SUp
��¡ Ô ¤¿� !XÏ #âÇ�¡är ! #Â��¥�¤ Ô

fon Z4Z�hiZ�Y��mcmSiY�ÀBZ�hiTaSiWI� n SipocdZ��lSU^lWISipo� n Z�W
à !XÏ$# ÆÔÒ ¡qr ! #*)�¥�¤ Ô ÆÔ
O ¡qr ! #*)�¥�¤�ÆÔÕ ��¡qr !$#*)�¥�¤gÆÔ
� ¤ fon Z4�+^��|Z�W=�mS�VXh2SUWaV�cdZ��lSU^lW%Sip

��¡ Ô ª?�+ª¬�l¤­� ¡�t #Â��¥�¤ Ô Ç�¡�� #4��¥�¤ �6Ç¼¡ ° #Â��¥�¤d�
fon Z�Wa� n Z Ô Y�^l¥g�+^lW,Z�W=�¨^X��� n Z4Z�hUZ�Yz�|cmSUY�À0Z�hUT�SUW�� n SUp¨cmZ��XSi^lWISUp
à �,t # )�¥
Ò �x�$# )�¥
O � ° # )�¥
Õ �xe$# )�¥
� ¤ à �)^lSUW9��Y n VXcd�lZ§�ÂSip]hi^(Y�V;�|Z�T�SiWg^lWBZ¸^X��� n Z¸Y�^lcdWBZ�cdp#^X��V�Y�RBb)ZX��� n V���SUp]� n Z§Z�hiZ�Yz�|cdSiY
	0Rx��� n cd^lRB� n
� n Z4p n VXTBZ�T�pmSUTBZ6SiWI� n Z4ÀB�lRBcmZ�Ð

à �l� ²�³
Ò �l� °X²;³
O �l� ' ²;³
Õ �l�Xt °X²;³
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