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U�Z¼Z�X[STV�e�W-X%_JX[a>Y<RJST�4V¶Y<aTRJV�P"\� �4X[a�e�`�Y<_HY�Z§Y<P�ST`�U�a>Y<_�Y
l�b�c á F â ¬�b�QJRJX[Q�V4`�X[_HY4W-V4_JX[Q�X[QJR[�Y<VEW-ST�-S>W-S>W-V4Q�X[Z�W-V4STQ
�4_JU�`�V4Qh¬ µ `�_JSTZ�X[ST_JV�`�V4QJQJU�S�V4`�X[_HY4W-V4_JX[Q^�4U�X�Y<�4X[ZÇX©­-¸
]HaTU�QJST�4Y<Z�X[P-RJX�QJV4��_JX�Y<Q ��Y4]HX[Q�W-X�U�Z§Y���b%X�Q[�Y<V�Y<P�\Y<aTV4�4V4Q
Y<V4Q�Y<`�_JX[QJX[P-RHY4W-V4Q�X[Z¼½ l µ I§L�¿�f©À«¬ µ QJX[�4U�P�W-V%`�V4QJQJU�S
V4`�X[_HY4W-V4_JX[Q��4U�X�Q[�Y<V�][Y<`�Y<»[X[Q�W-X�]H_JS>Y<_�Y<_HY<Z�X[Q�X�Y4W-S>]HSTV¥¸
P�Y<_ ��Y4]HX[Q��4U�X�Q[�Y<V��H]HV4QJRJU�_HY4W�Y<Q�
^X[Z�Y<_JX[QJRHY<Q�V4U�Y<_HY<Z�X[Q

á F â�����é-ìhçJè�è[æ�ô-è©ê ��äHð<æ�ä��Oöè�ä��~ñ å�æJè��¹æ�çJè[é-è©ê ë4ìhå��<ô4ä�è[ó4ç�äHå�äHð<æJè��Çìhó-äHçJè[ò4ìhç�äHå ü �Jü���ýHü<þ � �� � ò4ä�ô	�^è õ ìhç!�^è"�^è©ñ å�ç�ñ ùhìhç�ìhåJè
#>ó-ìhç�ä��<ä���ó¥ê ì4í�$ %�&('*),+�-/.10Jí�è©ñ ð4ò-è�ð�îè[ì^ä��~ñ å�æ�ä�ô	�/æ�çJè[é-è©ê ë4ì^ò4ä32Oð¥ñ æ�ñ øhì�å�ìhé4ç�ä�ì^è[å�å�ô4ð<æ�ì4ú
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X[QJ`�Xh]HS ¨q][Y4W-V4Qh¬Ed�V4P�QJS>W-X[_HY�·]h�V4X[Q�Y§_JX[QJ`�X[STRJV�W-X�U�ZÂ]HV4P�¸
º�U�P-RJV�ZE\� P�STZ�V^W-X^V4`�X[_HY4W-V4_JX[Q^`�V�W-X[Z¹QJX[_�X[P�]HV4P-RJ_HY4W�Y<Q
X[ZÂ½ ¢�GJÚ��^¿4g~À«¬

µ Q�= µ `�Q�W-V�QJX[�4U�P�W-V��4_JU�`�V�e-X^V4Q�QJX[U�Q�_JX[QJ`�Xh]HRJS ¸
�4V4Q�STP-�4X[_JQJV4Qhe-Q[�Y<V�V4Q�QJX[�4U�STP-RJX[QhÄ

}-}�u ÃHË�Ì��A�2
���Ì<É�Ñ����!�<Í Ê<É4Å
� } Ã��<Í>Ð>Ð,
���Å
}qy<w ÃHË�Ì��A� �����[Ð>Ð�Ì<É�Ñ���� ������ [Å
}qr<w ÃHË�Ì��A�	��Í����#�HÑ��A��Ì<É�Ñ���� ������ [Å
� w Ã��<Í>Ð>Ð���� ������ [Å
}qr ÃHË�Ì��A�	��Í����#�HÑ��A�JÅ
� r Ã��<Í>Ð>Ð0�HÑ��A�JÅ
}�{ ÃHË�Ì��A� ÎÏÌA���JÅ
� { Ã��<Í>Ð>Ð¥ÎÏÌA���JÅ
r-y~o � x�
 Ã�����Ð Í��7�HÑ��A���JÅ
� ��x�
 Ã��ÏÊ<Í>É<�HÑ��A���JÅ

µ = µ ` }-}�u ]H_JS>Y^U�Z§Y���b¶]HV4ZÈU�Z§Y¶\U�P�S>][Y�_JX[�4S �Y<V
STaTSTZ�STRHY4W�Y-¬ µ = µ ` }qy<w ]H_JS>Y�U�Z§Y�P�V<�4Y�][Y<QH][Y�`�V4P-RJU�Y<a
X[Z¹U�Z§Y�W�Y4W�Y�_JX[�4S �Y<V�¬ µ = µ ` }qr<w ]H_JS>Y�U�Z¤Y<_HY<Z�X�X
U�Z¹��\X[_JRJS>]HX�X[Z¹U�Z§Y�W�Y4W�Y�_JX[�4S �Y<V�¬ µ Y<_HY<Z�X%\X�W-X[aTSTZ�S ¸
RHY4W-V�`�V4_�U�Z/��\X[_JRJS>]HX ºq\Y�X©­�STQJRJX[P-RJX�X�`�X[aTV���\X[_JRJS>]HX�]H_JS>Y4W-V�¬
µ = µ ` }qr ]H_JS>Y�U�Z�Y<_HY<Z�X�X[P-RJ_JX�W-V4STQ���\X[_JRJS>]HX[Q�W-X�U�Z§Y
W�Y4W�Y�_JX[�4S �Y<V�¬ µ = µ ` r-y~o � x�
 W-ST�-S>W-X�U�Z§Y^Y<_JX[QJRHY%Ã V4U
U�Z¤Y<_HY<Z�XhÅ�X[Z¤W-U�Y<Qhe"]H_JS>Y<P�W-V§U�Z¹P�V<�4V���\X[_JRJS>]HX�X[P-RJ_JX
X[a>Y<Qh¬

µ = µ ` }�{ STP�QJX[_JX�U�Z§Y�P�V<�4Y ��Y4]HX��"e"P�Y§��b�¬ µ Q
��\X[_JRJS>]HX[Q�X�Y<_JX[QJRHY<Q��4U�X¦��V4_JZ§Y<Z/YN��_JV4P-RJX[ST_HY^W-X���W-X[�4X[Z
X©­�STQJRJST_�P�Y���b�¬-L�RJ_HYh��\X[Q�W-X�U�ZÇY<aT�4V4_JSTRJZ�V�W-X^][Y<Z�STP���Y~¸
Z�X[P-RJV�e)X[QJRJX�V4`�X[_HY4W-V4_�W-X[RJXh]HRHY%V ��Xh]J��Y<Z�X[P-RJV§W-X�U�Z§Y
P�V<�4Y�_JX[�4S �Y<V�¬�K"V4_�Y4WÏº©Y4]<�X[P�]HS>Y§W-X�Y<_JX[QJRHY<Qhe�Q[�Y<V§`�X[_H]HV4_«¸
_JS>W-V4Q�X�Z§Y<_H][Y4W-V4Q�RJV�W-V4Q�V4Q�U�QJV4Q�W-X ��Y4]HX§�4U�X�`�V�W-X[Z
QJX[_�Y<RJSTP��4S>W-V4Q�Y%`�Y<_JRJST_�W-X§U�Z¼W-V4Q�W-V4STQ�U�QJV4Q�W�Y ��Y4]HX
]H_JS>Y4W�Y�¬"L�V ¨�P�Y<a�e4QJX�V�V4U�RJ_JV�U�QJV^P)�Y<V�X[QJRJST�4X[_�Z§Y<_H][Y4W-V�e
U�Z§Y�P�V<�4Y^_JX[�4S �Y<V ��V4Sq��V4_JZ§Y4W�Y�¬

��ZÈ`�_JV�]HX[QJQJV�QJX[Z�X[aT��Y<P-RJX§\X�U�QHY4W-V�`�Y<_HY�e-][Y<QJV^QJX�º©Y
��V4_JZ§Y4W�Y^U�Z§Y^P�V<�4Y�_JX[�4S �Y<V�e)W-STQJRJ_JST��U�ST_�V4Q�U�QJV4Q^W-XÆ��Y4]HX
X[P-RJ_JX§Y§_JX[�4S �Y<V%Y<P-RJST�-Y�X§Y�P�V<�4Y�¬��-X�Y<QÆ��Y4]HX[Q��4U�X�W-X©¸
aTSTZ�STRHY<Z¹X[QJRHY<Q�_JX[�4S �V4X[Q�P)�Y<VEX[QJRJST�4X[_JX[Z ��V4_JRJX[Z�X[P-RJX�X[P�¸
][Y4W-XhY4W�Y<Q^Ã X[QJRHY<P�W-V§]HV4P�Xh]HRHY4W�Y<Q �Y<Q�QJU�Y<Q�][Y<QH][Y<Q�Y<`�X[P�Y<Q
`�V4_���\X[_JRJS>]HX[Q�V4U�Y<_HY<Z�X[QHÅ[e-Y<aT�4U�P�Q�U�QJV4Q�W-XN��Y4]HX�QJSTZ�`�aTX[Q«¸
Z�X[P-RJX�P)�Y<V�Q[�Y<V�`�X[_H]HV4_J_JS>W-V4Q�X4e-]HV4P�QJXh��*U�X[P-RJX[Z�X[P-RJX4e4`�Y<Q«¸
QHY<Z�Y�P)�Y<V�`�X[_JRJX[P�]HX[_�Y�U�Z§Y�_JX[�4S �Y<V^Ã�¨���¬hj-Å[¬�b�Z ��U�P�·]h�Y<V
W-STQJRJV�e~��V4S�Y4W-S>]HSTV4P�Y4W-V�U�Z�`�Y<_<�Y<Z�X[RJ_JV�W-X�QHY�\� W�Y�Y<V2= µ `
X[QJ`�Xh]HS ¨q][Y4W-V�`�V4_�=�X[STaTX[_h¬�b�QJRJX�P�V<�4V^`�Y<_<�Y<Z�X[RJ_JV�\X�U�Z§Y
aTSTQJRHY%Ã `�V4QJQJST�4X[aTZ�X[P-RJX��4Y<»[S>Y4Å�]HV4Z¤V4Q^U�QJV4Q�W-X ��Y4]HX�P)�Y<V
]Ha>Y<QJQJS ¨q][Y4W-V4Qh¬�b�QJRHY�]Ha>Y<QJQJS ¨q][Y�·]h�Y<V�W-X[�4X�QJX[_¦��X[STRHY�e-`�V4QJRJX©¸
_JSTV4_JZ�X[P-RJX4e-��Y<QJXhY4W�Y�X[ZÇ�4X[V4Z�X[RJ_JS>Y�¬

µ V4`�X[_HY4W-V4_ }�{ RHY<Z���\X[Z ��V4S4X[QJRJX[P�W-S>W-V�`�Y<_HY�QJX[_�][Y~¸
`�Y<»�W-X�]H_JS>Y<_N��Y4]HX[Q^]HV4Z ��_JV4P-RJX[ST_HY<Q�W-X[QH]HV4P�X©­�Y<Q�Ã Z�U�aTRJS ¸
]HS>]HaTV4QHÅ[¬�b�QJRJX%P�V<�4V�V4`�X[_HY4W-V4_�X[aTSTZ�STP�Y%Y<Q§][Y<QH][Y<Q%�4U�X
`�Y<QJQHY<_HY<Z Y$X[QJRHY<_�]HV4P�Xh]HRHY4W�Y<QE`�X[a>Y2Y4W-SJ·]h�Y<VDW�Y¶P�V<�4Y
��Y4]HX4¬�K"X[_JZ�STRJX©¸�QJX4e)RHY<Z���\X[ZEe��4U�X�V4Q^]HS>]HaTV4Q^]HV4P-RJX[P���Y<Z
Y<_JX[QJRHY<Q�`�X[P�W-X[P-RJX[Qh¬

b�ZÇ][Y4W�Y
= µ ` ��V4S�STP�QJX[_JS>W-V�U�Z�RJ_JXh]J��V�W-X^])\V-W-ST�4V

X[P�][Y<_J_JX[�-Y4W-V�W-X2]J��Y<Z§Y<_%U�Z `�_JV�]HXhW-STZ�X[P-RJV/�4U�X¶_JX©¸
�4STQJRJ_HYÇU�Z§YÇW-X[QH]H_JSJ·]h�Y<V�W-V = µ `ÂXÇV4Q/_JX[QJ`�Xh]HRJST�4V4Q
`�Y<_<�Y<Z�X[RJ_JV4Qh¬)G�QJRJV�`�X[_JZ�STRJX��4U�X�`�V4QJQHY<ZÈQJX[_�X©­�Xh]HU�RHY4W-V4Q
Y<aT�4V4_JSTRJZ�V4Q"W-X��-É�Ñ4Ê<e����HÑ4Ê�V4U�W-X�STP-�4X[_JQ[�Y<V�e<U�RJSTaTST»hY4W�Y�P�V
Y<_JZ§Y<»[X[P�Y<Z�X[P-RJV�`�X[_JZ§Y<P�X[P-RJX%W�Y%��b�e�]HV4P���V4_JZ�X��-STQJRJV
Y4W-S>Y<P-RJX4¬

arames

retalho simples

RextRo

R

casca

conjunto de faces 
fracamente
encadeadas

�"ST�4U�_HY^j ¸¦d�_JS>Y�·]h�Y<V�W-X�U�Z§Y^P�V<�4Y�_JX[�4S �Y<V�¬

®[¯��[Õ-��³ �´��°�±"Õ ��Õ-�h��%���°)�
Ú�X[QJRJX�RJ_HY<��Y<aT��V�]HV4P�QJS>W-X[_HY~¸�QJX^Y^]H_JS>Y�·]h�Y<V�W-X���b�Q�Y<RJ_HYh��\X[Q
W�Y2STP�]HaTU�Q[�Y<V/W-X$U�Z _JX[RHY<aT��V/W-X$QJU�`�X[_«��\� ]HSTX$`�V4_��4X[»4e
Y<RJU�Y<aTST»hY<P�W-V¥¸�QJX%Y�X[QJRJ_JU�RJU�_HY2Y¶][Y4W�Y�STP�QJX[_<·]h�Y<V�¬ÈLÂSTP�¸
QJX[_<·]h�Y<V�W-X�U�ZÈP�V<�4V�_JX[RHY<aT��V¶\X4e-`�V4STQhe-Y�V4`�X[_HY�·]h�Y<V ��U�P�W�Y~¸
Z�X[P-RHY<a)Y^QJX[_�X©­�Xh]HU�RHY4W�Y�`�X[aTV�����b�¬

��ZÇ_JX[RHY<aT��V§W-X^QJU�`�X[_«��\� ]HSTX¶\X�U�Z§Y^QJU�`�X[_«��\� ]HSTX�Y<aT��\X©¸
��_JS>][Y�e"V4_JSTX[P-R�\Y<�4X[a�e)QJX[ZÂQJSTP��4U�a>Y<_JS>W�Y4W-X[Qhe�]HV4P�X©­�Y§X�]HV4Z
��V4_HW-V�¬2��Z�`�_JV�]HXhW-STZ�X[P-RJV�`�Y<_HY%STP�QJX[_JST_�_JX[RHY<aT��V4Q�X[Z
U�Z§YE��bÇW-X[�4XE�-Y<_HY<P-RJST_��4U�X4e�Y<`�\V4Q§Y�STP�QJX[_<·]h�Y<V�e�Y¶��b
]HV4P-RJSTP-U�X§]HV4P�QJSTQJRJX[P-RJXERJV4`�V4a<\V4�4S>][Y§X§�4X[V4Z�X[RJ_JS>][Y<Z�X[P-RJX4¬
L�]HV4P�QJSTQJRh�X[P�]HS>Y§RJV4`�V4a<\V4�4S>][Y$\X�Z§Y<P-RJS>W�Y�e�P�Y<RJU�_HY<aTZ�X[P-RJX4e
QJX ��V4_JX[Z�U�RJSTaTST»hY4W-V4Q0= µ `�Q�W-X ��V4_JZ§Y�Y<`�_JV4`�_JS>Y4W�Y�¬"K�Y<_HY
STQJRJV�e-V�_JX[RHY<aT��V�W-X[�4X�QJX[_�QJU��)W-ST�-S>W-S>W-V�X[Z¹U�ZÇ]HV4P~º�U�P-RJV
W-X^_JX[RHY<aT��V4Q�STP-RJX[ST_HY<Z�X[P-RJX^]HV4P-RJS>W-V4Q�X[Z¹_JX[�4S �V4X[Q^W�Y���b�e
]J��Y<Z§Y4W-V4Q�_JX[RHY<aT��V4Q�QJSTZ�`�aTX[Qh¬

K�Y<_HY�QJU��)W-ST�-S>W-ST_�U�ZÇ_JX[RHY<aT��V�� \X^P�Xh]HX[QJQ�\Y<_JSTV%W-X[Q«¸
]HV4��_JST_��4U�X ��Y4]HX[Q��.8"W�Y���b%Q[�Y<V^]HV4_JRHY4W�Y<Q�X�V4Q�QJX[�4Z�X[P-RJV4Q
W-X^]HU�_J�4Y�W-X[RJX[_JZ�STP�Y4W-V4Q�`�V4_�][Y4W�Y�STP-RJX[_JQJX-·]h�Y<V%Ã�¨���¬��4Å[¬

b�QJRJX[Q%QJX[�4Z�X[P-RJV4Q%Q[�Y<V$U�QHY4W-V4Q%`�Y<_HY¶_JX©¨�P�Y<_�� X
][Y4W�Y��.8H¬¶b�QJRJX%_JX©¨�P�Y<Z�X[P-RJVE`�V�W-X§QJX[_ ��X[STRJVESTP�QJX[_JSTP�W-V
][Y4W�Y�QJX[�4Z�X[P-RJV�W-X�]HU�_J�4Y�P�Y<Q ��Y4]HX[Q�Y<`�_JV4`�_JS>Y4W�Y<Qh¬"d�V4Z�V
V�QJU�`�V4_JRJX�W-X�U�Z§Y ��Y4]HX�\X���V4Z�X[V4Z�V4_«��V�Y<V�� F ehV�Z2\X[RJV�W-V
W-X[QH]H_JSTRJV$X[Z ½ l µ I§L�¿�f©À«e�`�Y<_HY�STP�QJX[_JST_§U�Z¾QJX[�4Z�X[P-RJV
QJSTZ�`�aTX[Q�X[ZÇU�Z§Y ��Y4]HX�Ã `�a>Y<P�Y4Å[e4`�V�W-X^QJX[_�Y4W�Y<`�RHY4W-V�¬

®[¯��[Õ-��³ �´��°�±"Õ ��Õ-�h��%���°)��Ò)Ó���×�% Õ��
��Z§Y��4X[»��4U�X�QJX�RJX[P���Y§QJU��)W-ST�-S>W-S>W-V§U�ZÂ_JX[RHY<aT��V%X�Y<Q
��Y4]HX[Q�`�V4_�X[aTX^STP-RJX[_H]HX[`�RHY4W�Y<Qhe�]H_JS>Y<P�W-V�U�Z¤]HV4P~º�U�P-RJV�W-X
_JX[RHY<aT��V4Q�QJSTZ�`�aTX[Q��4U�X�X[P�][Y<S ­�Y<Z�P�Y^��b�e�][Y4W�Y^U�Z�W-X[aTX[Q
W-X[�4X�QJX[_�STP�QJX[_JS>W-V^P�Y^��b�¬ µ `�_JV4��aTX[Z§Y�QJX�_JXhW-U�»4e-X[P-R[�Y<V�e
X[ZÂ]HV4Z�V�STP�QJX[_JST_�U�Z¤_JX[RHY<aT��V§QJSTZ�`�aTX[Q#(�¬§K�Y<_HY§STQJQJVD\X
P�Xh]HX[QJQ�\Y<_JSTV§W-X[RJX[_JZ�STP�Y<_hÄ
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! �4U�X^��\X[_JRJS>]HX[Q��.8�X�Y<_JX[QJRHY<Q��A8�W�Y���b$QJX[_[�Y<V �H]HV4QJRJU�_HY~¸
W-V4Q�
�Y<V���V4_HW-V�W-X#(�¬

! `�Y<_HY�][Y4W�Y��A8He-X[P�]HV4P-RJ_HY<_�YÆ��Y4]HX^�4U�X^W-X[�4X^QJU�]HXhW-X[_#(
P�V�]HS>]HaTV�V4_HW-X[P�Y4W-V�W-X ��Y4]HX[Q�Y<V�_JXhW-V4_�W-X��A8H¬

! �4U�X�_JX[�4S �Y<V�����]HV4P-R�\X[Z (�¬

S

S1

S2

e1

e2e3

v1

v2

v3refinamento do
esqueleto da SE

adiciona-se cada retalho 
simples a SE

decomposicao de S
em dois retalhos
simples S1 e S2

com o WOp mf

~,

‘

�"ST�4U�_HY�� ¸ G�P�QJX[_<·]h�Y<V§W-X^U�Z�_JX[RHY<aT��V�X[ZÇU�Z§Y^��b�¬
µ `�_JSTZ�X[ST_JV�`�Y<QJQJV2\X�X[P�]HV4P-RJ_HY<_�V4Q���\X[_JRJS>]HX[Q^W�Y���b

�4U�X§]HV4STP�]HS>W-X[ZÂ�4X[V4Z�X[RJ_JS>][Y<Z�X[P-RJX�]HV4ZÂ��\X[_JRJS>]HX[Q�W-X (�¬
b�QJRJX[Q^��\X[_JRJS>]HX[Q^Q[�Y<V%Y<_JZ§Y<»[X[P�Y4W-V4Q�X[Z¹U�Z§Y�aTSTQJRHY	��
�¬ µ
QJX[�4U�P�W-V^`�Y<QJQJV�\X�X[P�]HV4P-RJ_HY<_�Y<Q�Y<_JX[QJRHY<Q�W�Y���b��4U�X�]HV4STP�¸
]HS>W-X[Z¤�4X[V4Z�X[RJ_JS>][Y<Z�X[P-RJX^]HV4Z¤Y<_JX[QJRHY<Q^W-X�(�¬��-V4Z�X[P-RJX
Y<_JX[QJRHY<Q^�4U�X^aTST�-Y<ZÈ��\X[_JRJS>]HX[Q^Y<_JZ§Y<»[X[P�Y4W-V4Q�X[Z¹`�V4QJSJ·]h�V4X[Q
]HV4P�QJXh]HU�RJST�4Y<Q^W-X���
�`�_JXh]HSTQHY<Z¹QJX[_^]HV4P�QJS>W-X[_HY4W�Y<Qh¬�b�QJRHY<Q
Y<_JX[QJRHY<Q�Q[�Y<V�Y<_JZ§Y<»[X[P�Y4W�Y<Q�X[ZÇU�Z§Y�aTSTQJRHY��

 ¬

L�VN¨�P�Y<a�W-X[QJRJX�`�_JV�]HX[QJQJV�e-QJX��

-X[QJRJST�4X[_��4Y<»[S>Y�\X�`�V4_«¸
�4U�X (/P)�Y<V%X[QJR�\YE]HV4P�Xh]HRHY4W-V¶Y%��b�e�V4U�X[QJR�\Y�]HV4P�Xh]HRHY4W-V
Y§X[a>Y%Y<`�X[P�Y<Q�`�V4_^��\X[_JRJS>]HX[Qh¬¶b�Z�Y<Z���V4Q�V4Q�][Y<QJV4Qhe����
\X%Y%_JX[�4S �Y<V��4U�X%]HV4P-R�\X[Z¼U�Z�`�V4P-RJV��4U�Y<a>�4U�X[_�W-X§U�Z§Y
Y<_JX[QJRHY¶W-X<(�¬È�-X��

�P)�Y<V�X[QJRJST�4X[_��4Y<»[S>Y�e�X[P-R[�Y<V�e�`�Y<_HY
][Y4W�YEY<_JX[QJRHY��A8^Y<_JZ§Y<»[X[P�Y4W�Y§X[Z��

 e�W-X[�4X§QJX[_�X[P�]HV4P�¸
RJ_HY4W�Y�YÆ��Y4]HX��4U�X�QJU�]HXhW-X
(�P�V�]HS>]HaTV^V4_HW-X[P�Y4W-V�W-X ��Y4]HX[Q
Y<V%_JXhW-V4_�W-X��A8J¬���U�Y<P�W-VEY<Q ��Y4]HX[Q�Q[�Y<VE`�a>Y<P�Y<Qhe"��Y<QJRHY
]HV4P�QJS>W-X[_HY<_�][Y4W�Y��4X[RJV4_��^Ã ��Å�`�X[_J`�X[P�W-S>]HU�a>Y<_�Y��A8)X�]HV4P�¸
RJS>W-V�X[Z¹U�Z§Y ��Y4]HX �ESTP�]HS>W-X[P-RJX^X[Z��A8H¬�L ��Y4]HX ����e)�4U�X
QJU�]HXhW-X�(�e�\X�Y4�4U�X[a>Y�]HU~º�V���Ã ���>Å ��V4_JZ§Y��Y<P��4U�aTV�V4_JSTX[P-RHY4W-V
ZE\� P�STZ�V�]HV4Z��^Ã�(�Å[¬�b�QJRHY ��Y4]HX%\X^Y<_JZ§Y<»[X[P�Y4W�Y^X[Z�U�Z§Y
aTSTQJRHY +�
 ¬EL ��Y4]HX���� ��e��4U�X§Y<P-RJXh]HXhW-X (�e�\X§Y4�4U�X[a>YE]HU~º�V
�^Ã ��� � Å ��V4_JZ§Y¶�Y<P��4U�aTV�V4_JSTX[P-RHY4W-V�ZD\Y~­�STZ�V%]HV4Z���Ã�(�Å[¬
���%\X�Y�_JX[�4S �Y<V�W-X[aTSTZ�STRHY4W�Y�`�V4_�][Y4W�Y ��Y4]HX^�4U�X^QJU�]HXhW-X�X
Y<P-RJXh]HXhW-X (2P�VE]HS>]HaTV§V4_HW-X[P�Y4W-VEW-X ��Y4]HX[Q^X[ZÂRJV4_JP�VEW-X
][Y4W�Y��A8�Ã�¨���¬�k4Å[¬

��U�Y<P�W-V$Y<Q ��Y4]HX[Q§P)�Y<V¶Q[�Y<V�`�a>Y<P�Y<Qhe�X[QJRJX�Z2\X[RJV�W-V
`�V�W-X%QJX[_%Y4W�Y<`�RHY4W-V¶]HV4P�QJS>W-X[_HY<P�W-V��^Ã ��Å�`�X[_J`�X[P�W-S>]HU�¸

a>Y<_�Y<VE�4X[RJV4_�RHY<P��4X[P-RJX �Y ��Y4]HX �2X[Z�U�Z¼`�V4P-RJV��4U�Y<a ¸
�4U�X[_�W-X��A8H¬�G�QJRJV ��U�P�]HSTV4P�Y^`�V4_H�4U�X4e�QJX�W-U�Y<Q�QJU�`�X[_«��\� ]HSTX[Q
Y<aT��\X[��_JS>][Y<Q�QJX�STP-RJX[_H]HX[`�RHY<ZÂY<V§aTV4P��4V�W-X�U�Z¤RJ_JXh]J��V%W-X
U�Z§Y^Y<_JX[QJRHY�e�Y�]HU�_J�4Y�W-X�STP-RJX[_JQJX-·]h�Y<V�X^Y�Y<_JX[QJRHY�Rh�X[ZÇQJU�¸
`�V4_JRJX[Q�]HV4Z�U�P�Qh¬
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�"ST�4U�_HY�k ¸ µ _HW-X[P�Y�·]h�Y<V§W-X ��Y4]HX[Q�Y<V�_JXhW-V4_�W-X^Y<_JX[QJRHY<Qh¬
µ `�_�\V¥­�STZ�V^`�Y<QJQJV�`�Y<_HY�Y�STP�QJX[_<·]h�Y<V§W-X
(�\X�Y4W-S>]HSTV¥¸

P�Y<_�][Y4W�Y��.8)X�][Y4W�Y��A8"P)�Y<V�`�_JX[QJX[P-RJX[Q�P�Y���b�e<U�RJSTaTST»hY<P�W-V
V4Q�= µ `�Q�Y<`�_JV4`�_JS>Y4W-V4Q�Ã }qr V4U }qr<w Å[e�]H_JS>Y<P�W-V�Y<_HY<Z�X[Qh¬

�"STP�Y<aTZ�X[P-RJX4e�V¶_JX[RHY<aT��V�QJSTZ�`�aTX[Q$\X%STP�QJX[_JS>W-V¶U�RJSTaTS ¸
»hY<P�W-V�V�V4`�X[_HY4W-V4_ }�{ ¬

���<Ó ��³ �´��°�±"Õ���������°�Ô-�$��Õ;:�ÓH´��°
LDY4W-SJ·]h�Y<V^W-X2(E`�V�W-X�V�][Y<QJSTV4P�Y<_�Y^]H_JS>Y�·]h�Y<V�W-X�U�Z§Y�P�V<�4Y
_JX[�4S �Y<V��2P�Y���b�¬4G�QJRJV�V�]HV4_J_JX^�4U�Y<P�W-V�Y^STP�]HaTU�Q[�Y<V�W-V^_JX©¸
RHY<aT��V2(E`�_JV<�4V�][Y�Y�QJU��)W-ST�-STQ[�Y<V^W-X
����X�W-X�U�Z§Y�W-X�QJU�Y<Q
][Y<QH][Y<Q^Ã�Y�][Y<QH][Y§W-X�]HV4P�QJRJ_JU�·]h�Y<V-Å[¬ \b$P�Xh]HX[QJQ�\Y<_JSTV�e�X[P-R[�Y<V�e
W-STQJRJ_JST��U�ST_�Y<Q�W-ST�4X[_JQHY<Q^][Y<QH][Y<Q^W-X�����X[P-RJ_JX�����X���e�W-X
Z§Y<P�X[ST_HY§Y%Z§Y<P-RJX[_�YE]HV4P�QJSTQJRh�X[P�]HS>YEX[P-RJ_JX%�4X[V4Z�X[RJ_JS>Y§X
RJV4`�V4aTV4�4S>Y�¬

G�P�S>]HS>Y<aTZ�X[P-RJX4e%\X¶P�Xh]HX[QJQ�\Y<_JSTV�W-STQJRJSTP��4U�ST_he^X[P-RJ_JX2Y<Q
W-U�Y<Q�`�V4_<·]h�V4X[Q�X[ZÈ�4U�X�Y�][Y<QH][Y^W-X�]HV4P�QJRJ_JU�·]h�Y<V ��V4S-QJU��)W-S ¸
�-S>W-S>W�Y�e-�4U�Y<a"W-X[a>Y<Q§\X^Y�][Y<QH][Y��4U�X�aTSTZ�STRHY�Y�P�V<�4Y�_JX[�4S �Y<V
��¬�K�Y<_HY�RHY<a�e<X[QH]HV4aT��X©¸�QJX^Y<_J��STRJ_HY<_JS>Y<Z�X[P-RJX�U�Z§Y�W�Y<Q�][Y<Q«¸
][Y<Q�X�][Y<a>]HU�a>Y~¸�QJX^V �J�4V4aTU�Z�X�]HV4Z¹QJSTP�Y<a�
�W�Y�_JX[�4S �Y<V§�4U�X
X[a>Y§W-X[RJX[_JZ�STP�Y�¬��-X�V§QJSTP�Y<a ��V4_^`�V4QJSTRJST�4V�e)Y�X[QH]HV4aT��Y%W�Y
][Y<QH][Y ��V4S�]HV4_J_JX[RHY�¬%�-X[P)�Y<V�e�Y4W-V4RHY~¸�QJX�]HV4Z�V§P�V<�4Y�][Y<QH][Y
`�Y<_HY���Y^V4U�RJ_HY�`�V4_<·]h�Y<V�W�Y�][Y<QH][Y�W-X^]HV4P�QJRJ_JU�·]h�Y<V�¬

L�ah\X[Z¹W-X[QJRHY§][Y<QH][Y�X©­�RJX[_JP�Y�STP�S>]HS>Y<a�e��/`�V�W-X�Y<STP�W�Y
Ã�¨���¬-j-Å[Ä
! `�V4QJQJU�ST_�U�Z�]HV4P~º�U�P-RJV^W-X ��Y4]HX[Q�]HV4P�Xh]HRHY4W�Y<Q�Y�X[a>Y�Y<`�X©¸

P�Y<Q�`�V4_���\X[_JRJS>]HX[Q�V4U�Y<_HY<Z�X[Q^Ã X�`�V4_�STQJQJV§P)�Y<V ��V4_HY<Z
Y4]H_JX[QH]HX[P-RHY4W�Y<Q �Y�QJU�Y�][Y<QH][Y�X©­�RJX[_JP�Y4Å[¬

! ]HV4P-RJX[_�Y<aT�4U�Z§Y<Q�][Y<QH][Y<Q�V4U%Y<_HY<Z�X[Q�W-X����<¬
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K�Y<_HY2][Y4W�Y2U�Z W-X[QJRJX[Q$][Y<QJV4Qhe�V4Q%QJX[�4U�STP-RJX[Q�`�_JV�]HXhW-S ¸
Z�X[P-RJV4Q�W-X[�4X[ZÂQJX[_^X©­�Xh]HU�RHY4W-V4Q�`�Y<_HY§]HV4_J_JST�4ST_^Y�_JX[`�_JX©¸
QJX[P-RHY�·]h�Y<V�Ä
! �4X[_JS ¨q][Y<_he�`�Y<_HYE][Y4W�Y ��Y4]HX§W-X	�����4U�X�X[QJRJX�º©YE]HV4P�Xh]�¸

RHY4W�Y �Y�][Y<QH][Y�W-X^]HV4P�QJRJ_JU�·]h�Y<V§Y<`�X[P�Y<Q�`�V4_���\X[_JRJS>]HX[Q�V4U
Y<_HY<Z�X[Qhe�QJX�U�ZÇ`�V4P-RJV§�4U�Y<a>�4U�X[_�W-X�Y<aT�4U�Z§Y^W-X�QJU�Y<Q
Y<_JX[QJRHY<Q�X[QJR�\Y�]HV4P-RJS>W-V^X[Z ��¬��-X�X[QJRJST�4X[_he�]HV4aTV�])\Y~¸�a>Y�P�Y
][Y<QH][Y%X©­�RJX[_JP�Y¶W-X	��¬¶d�Y<QJV�]HV4P-RJ_�\Y<_JSTV�e�W-X[S ­N\Y~¸�a>Y§P�Y
`�V4_<·]h�Y<V�W�Y�][Y<QH][Y�W-X�]HV4P�QJRJ_JU�·]h�Y<V§�4U�X^`�X[_JZ§Y<P�Xh]HX�X[Z
���h¬

! �4X[_JS ¨q][Y<_�QJX�U�Z¤`�V4P-RJV§�4U�Y<a>�4U�X[_^W-X�][Y4W�Y§Y<_HY<Z�X�W�Y
][Y<QH][Y�W-X^]HV4P�QJRJ_JU�·]h�Y<V�X[QJR�\Y�]HV4P-RJS>W-V�X[Z ��¬��-X^X[QJRJST�4X[_
Z�V<�4X[_�V�Y<_HY<Z�X�`�Y<_HY���¬

! �4X[_JS ¨q][Y<_�QJX�U�Z¹��\X[_JRJS>]HX��4U�Y<a>�4U�X[_^W-X�][Y4W�Y§][Y<QH][Y%W-X
����Ã�]HV4ZDX©­�]HX-·]h�Y<V^W�Y�QJU�Y�][Y<QH][Y�X©­�RJX[_JP�Y�X�W�Y�][Y<QH][Y�W-X
]HV4P�QJRJ_JU�·]h�Y<V-Å"X[QJR�\Y^]HV4P-RJS>W-V�X[Z ��¬��-X�X[QJRJST�4X[_he4Z�V<�)�X©¸�a>Y
`�Y<_HY���¬

µ `�_JV4��aTX[Z§Y�W-X�RJX[QJRHY<_�Y�STP�]HaTU�Q[�Y<V§W-X�U�Z¤`�V4P-RJV � X[Z
U�Z§Y�_JX[�4S �Y<V��¼\X�_JX[QJV4aT�-S>W-V%Y<RJ_HYh��\X[Q�W-X�R�\Xh]HP�S>][Y<Q�QJX[Z�X©¸
aT��Y<P-RJX[Q �Y<Q%U�QHY4W�Y<Q%`�Y<_HY$Y$�4X[_JQ[�Y<V2��S>W-STZ�X[P�QJSTV4P�Y<a�W-V
`�_JV4��aTX[Z§Y§½ l µ I§L�¿�f©À«¬�L�QJQJSTZEe�`�V�W-X©¸�QJX�X[Z�`�_JX[�-Y<_�U�Z
Y<aT�4V4_JSTRJZ�V¶��Y<QJXhY4W-VDP�Y$`�Y<_JS>W�Y4W-X$W-V2P�\U�Z�X[_JVDW-X¶STP�¸
RJX[_JQJX-·]h�V4X[Q�W-X�U�Z§Y�QJX[Z�S ¸�_JX[RHY�`�Y<_JRJSTP�W-V�W-X � ]HV4Z/Y<Q ��Y4]HX[Q
W-X��ÈÃ�]HV4Z�V�]HU�S>W�Y4W-V�W-X�RJ_HY<RHY<_�Y<Q�W-S ¨q]HU�a>W�Y4W-X[Q�STP-RJ_JV¥¸
W-U�»[S>W�Y<Q�`�X[a>Y%`�V4QJQJST��STaTS>W�Y4W-X�W-X%Y%QJX[Z�S ¸�_JX[RHY%X[QH]HV4aT��S>W�Y
X[P�]HV4P-RJ_HY<_�U�Z§Y�Y<_JX[QJRHY§V4U%U�Z¹��\X[_JRJS>]HX�P�Y ��_JV4P-RJX[ST_HY�W-X
��Å[¬�K"V�W-X©¸�QJX4e4RHY<Z���\X[ZEe[U�RJSTaTST»hY<_"U�ZÈY<aT�4V4_JSTRJZ�V���Y<QJXhY4W-V
P�Y�QJV4Z§Y�W-V4Q��Y<P��4U�aTV4Q�Q�\V4aTS>W-V4Q^W-X©¨�P�S>W-V4Q�`�V4_ � X�`�X[a>Y<Q
��Y4]HX[Q^W-X���¬���X[_JS ¨q][Y~¸�QJX4e�X[Z¹`�_JSTZ�X[ST_JV�aTU��-Y<_he�QJX � X[QJR�\Y
P�Y ��_JV4P-RJX[ST_HY�W-X���¬$�-X§P)�Y<VEX[QJRJST�4X[_he�`�_JV~º�X[RHY~¸�QJX%][Y4W�Y
��Y4]HX�W�Y ��_JV4P-RJX[ST_HY�P�Y�X[Q«��X[_HY%W-X�_HY<STV�U�ZEe�]HX[P-RJ_HY4W�Y�X[Z
� e�XE][Y<a>]HU�a>Y~¸�QJXEV�QJV4Z§Y<R�\V4_JSTV�W-XERJV�W�Y<Q§Y<QD\Y<_JXhY<Q%W-X[Q«¸
RHY<Q�`�_JV~º�X-·]h�V4X[Qh¬E�-X�V%�4Y<aTV4_^Y<��QJV4aTU�RJVEW-V%_JX[QJU�aTRHY4W-V ��V4_
j���e � X[QJR�\YEP�VESTP-RJX[_JSTV4_�W�Y%_JX[�4S �Y<VEX§QJX ��V4_�P-U�aTV�e�X[QJR�\Y
P�V�X©­�RJX[_JSTV4_h¬�c�X[�4X©¸�QJX ��_JSTQHY<_��4U�X^V�Y<aT�4V4_JSTRJZ�VÆ��U�P�]HSTV4P�Y
Z�X[QJZ�V��4U�X�Y�_JX[�4S �Y<V§QJX�º©Y§W-X[aTSTZ�STRHY4W�Y�`�V4_���\Y<_JS>Y<Q^][Y<Q«¸
][Y<Q�V4U§Y^QJU�YÆ��_JV4P-RJX[ST_HY^P)�Y<V�QJX�º©Y�]HV4P-�4X©­�Y�¬�Ú�V�X[P-RHY<P-RJV�e
Y<`�X[QHY<_�W-X�QJU�Y�X[aTX[�)�Y<P�]HS>Y�e4V^Y<aT�4V4_JSTRJZ�V�`�V�W-X�Y<`�_JX[QJX[P-RHY<_
`�_JV4��aTX[Z§Y<Q�P-U�Z2\X[_JS>]HV4Q�QJX � X[QJRJST�4X[_�Z�U�STRJV�`�_�\V¥­�STZ�V�W�Y
��_JV4P-RJX[ST_HY�W-X���¬

®[¯"�hÕ-�4�[Õ"³ �´��°E±"Õ��)�� <Õ��
µ `�Y<QJQJV�Z§Y<STQ)V4P�X[_JV4QJV�P�Y�STP�QJX[_<·]h�Y<V^W-X�U�Z�P�V<�4V�_JX[RHY<aT��V
\X�V�])\Y<a>]HU�aTV�W�Y<Q�STP-RJX[_JQJX-·]h�V4X[Q�W-V�_JX[RHY<aT��V�]HV4ZÇY<Q ��Y4]HX[Q ºq\Y
X©­�STQJRJX[P-RJX[Qhe�W-X�Z�V�W-V^Y�`�X[_JZ�STRJST_�QJU�Y^W-Xh]HV4Z�`�V4QJSJ·]h�Y<V�X[Z
_JX[RHY<aT��V4Q�QJSTZ�`�aTX[Qh¬/LÂ]HV4Z�`�aTX©­�S>W�Y4W-X§W-X[QJRJX�`�Y<QJQJV$W-X©¸
`�X[P�W-X%W�Y§�4X[V4Z�X[RJ_JS>Y§W�Y<Q ��Y4]HX[Qh¬Eb�Z���V4_HY�VE����b/QJX�º©Y
]HV4P�]HX[��S>W-VE`�Y<_HY%aTS>W�Y<_�]HV4Z�QJU�`�X[_«��\� ]HSTX[Q�W-X��4X[V4Z�X[RJ_JS>Y<Q
Y<_J��STRJ_�\Y<_JS>Y<Qhe<X[Z/QJU�Y�STZ�`�aTX[Z�X[P-RHY�·]h�Y<V�Y<RJU�Y<a-X[aTX�aTS>W�Y�Y<`�X©¸
P�Y<Q�]HV4Z ��Y4]HX[Q^`�a>Y<P�Y<Q�X�Y<_JX[QJRHY<Q^_JX[RJSTa�\� P�XhY<Qh¬�L�QJX[�4U�ST_he
W-X[QH]H_JX[�4X[Z�V4Q�_JX[QJU�Z�S>W�Y<Z�X[P-RJX�U�Z¤Y<aT�4V4_JSTRJZ�V�][Y<`�Y<»�W-X
V4��RJX[_�Y^STP-RJX[_JQJX-·]h�Y<V§W-X^W-U�Y<Q¦��Y4]HX[Q�`�a>Y<P�Y<Qh¬

b�Z/aTSTP���Y<Q"�4X[_HY<STQhe<W�Y4W�Y<Q�W-U�Y<Q ��Y4]HX[Q�`�a>Y<P�Y<Q��$X	��e
]HU~º©Y<Q ��_JV4P-RJX[ST_HY<Q)Q[�Y<V¦��V4_JZ§Y4W�Y<Q�`�V4_)U�ZDV4U�Z§Y<STQ)]HS>]HaTV4QhehV

V4�Oº�X[RJST�4VE\X�W-X[RJX[_JZ�STP�Y<_��4U�X���\X[_JRJS>]HX[Q�W-X[�4X[Z�QJX[_�]H_JS>Y4W-V4Q
Ã X[Z
��X��^Å�X�X[P-RJ_JX��4U�X^`�Y<_JX[Q^W-X^��\X[_JRJS>]HX[Q�W-X[�4X[Z¹QJX[_
]H_JS>Y4W�Y<Q^P�V<�4Y<Q^Y<_JX[QJRHY<Qhe�W-X ��V4_JZ§Y�Y%]HV4Z�`�Y<RJST��STaTS »hY<_�Y<Q
��Y4]HX[Q�Ã�¨���¬�@4Å[¬

µ Y<aT�4V4_JSTRJZ�V§`�X[_H]HV4_J_JX¶][Y4W�Y$Ã U�QJV$W-XhÅ§Y<_JX[QJRHY¶W�Y
��_JV4P-RJX[ST_HY^W-X�][Y4W�YÆ��Y4]HX^Ã�Y<_JX[QJRHY<Q�`�X[P�W-X[P-RJX[Q�Q[�Y<V�`�X[_H]HV4_«¸
_JS>W�Y<Q�W-U�Y<Q��4X[»[X[Qhe)U�Z§Y^X[Z¤][Y4W�Y�QJX[P-RJS>W-V-Å�X�QJU��)W-ST�-S>W-X
Y�_JX[RHY���W-X�STP-RJX[_JQJX-·]h�Y<V�W-V4Q�`�a>Y<P�V4Q�W�Y<Q ��Y4]HX[Q�X[ZÈ��\Y<_JSTV4Q
QJX[�4Z�X[P-RJV4Q�W-X[RJX[_JZ�STP�Y4W-V4Q�`�V4_�`�Y<_JX[Q�W-X�`�V4P-RJV4Q^W-X�STP�¸
RJX[_JQJX-·]h�Y<VE]HV4P�QJXh]HU�RJST�4V4Qh¬�b�Z¤QJX[�4U�S>W�Y�e"][Y4W�Y�U�ZÂW-X[QJRJX[Q
QJX[�4Z�X[P-RJV4Q§\X�]Ha>Y<QJQJS ¨q][Y4W-V�X[Z¤][Y4W�Y ��Y4]HX�]HV4Z�V�X[QJRHY<P�W-V
W-X[P-RJ_JVEW�Y ��Y4]HX4e ��V4_HY%W�Y ��Y4]HX�V4U�]HV4STP�]HS>W-X[P-RJX§]HV4Z�Y<a ¸
�4U�Z§Y�Y<_JX[QJRHY�¬�d�V4ZD��Y<QJX�P�X[QJRHY�]Ha>Y<QJQJS ¨q][Y�·]h�Y<V�e�\X�`�V4QJQh\� �4X[a
W-X[RJX[_JZ�STP�Y<_��4U�Y<STQ�W-X[QJRJX[Q�QJX[�4Z�X[P-RJV4Q��4X[_HY<Z/P�V<�4Y<Q�Y<_JX[Q«¸
RHY<Q�X[Z¤][Y4W�Y�U�Z§Y�W�Y<Q ��Y4]HX[Qh¬�K"V4_�X©­�X[Z�`�aTV�e�`�Y<_HY§�4U�X
U�ZÇQJX[�4Z�X[P-RJV§W�Y�_JX[RHY
�DW-X[RJX[_JZ�STP�X^U�Z§Y�Y<_JX[QJRHY§Y�QJX[_
]H_JS>Y4W�Y^X[Z���e�\X�`�_JXh]HSTQJV§�4U�X�X[aTX�QJX�º©Y�STP-RJX[_JP�V�Y��/X4e�Y<V
Z�X[QJZ�V�RJX[Z�`�V�e<QJX�º©Y^STP-RJX[_JP�V�Y��/V4U�X[QJRJX�º©Y�]HV4P-RJS>W-V^X[Z
U�Z§Y^W-X�QJU�Y<Q�Y<_JX[QJRHY<Q^Ã X[QJRJX¶\X^V§][Y<QJV�e�`�V4_�X©­�X[Z�`�aTV�e�W-V
QJX[�4Z�X[P-RJV�i�W�Y ¨���¬,@�e)�4U�X�]HV4_J_JX[QJ`�V4P�W-X�Y�U�Z§Y�Y<_JX[QJRHY
Y�QJX[_�]H_JS>Y4W�Y�X[Z
��Å[¬�d�_JSTR�\X[_JSTV4Q�Y<P�\Y<aTV4�4V4Q�X©­�STQJRJX[Z¹`�Y<_HY
W-X[RJX[_JZ�STP�Y<_��4U�Y<STQ�W-V4Q�`�V4P-RJV4Q�W-X%STP-RJX[_JQJX-·]h�Y<V$�4X[_HY4W-V4Q
QJV4��_JX��$]HV4_J_JX[QJ`�V4P�W-X[Z¤Y^��\X[_JRJS>]HX[Q�Y�QJX[_JX[Z¹]H_JS>Y4W-V4Q�X[Z
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QJX�º©Y<ZÂ]HV4`�a>Y<P�Y<_JX[Qh¬���U�Y<P�W-V%Y<Q�W-U�Y<Q ��Y4]HX[Q^X[QJR[�Y<VE]HV4P�¸
RJS>W�Y<Q�X[Z U�Z Z�X[QJZ�VE`�a>Y<P�V�e�Y�STP-RJX[_JQJX-·]h�Y<V$P)�Y<V¶Z§Y<STQ
V�]HV4_J_JX�QJV4��_JX�U�Z§YE_JX[RHY�¬¹Ú�X[QJRJX$][Y<QJV�e���Y<QJRHY$Y<`�X[P�Y<Q
]H_JS>Y<_he-X[Z¤][Y4W�Y ��Y4]HX4e���\X[_JRJS>]HX[Q�X�Y<_JX[QJRHY<Q�]HV4_J_JX[QJ`�V4P�W-X[P�¸
RJX[Q�Y<V4Q�RJ_JXh]J��V4Q�W�Y<Q�Y<_JX[QJRHY<Q�W�Y^V4U�RJ_HY ��Y4]HX^�4U�X�aT��X�Q[�Y<V
STP-RJX[_JSTV4_JX[Qh¬

Ö��[�hÓ������hÓ Ô-�%±"°���Õ;��×�°¶±"Õ����<Ó ��³ �´��°¶±"Õ§²����¶Ò"Ö
L�`�_JSTP�]<\� `�STV�e)]HV4P�QJS>W-X[_JX©¸�QJX��4U�X�Y���b¹\X�]H_JS>Y4W�Y�Y�`�Y<_JRJST_
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W-X�][Y4W�Y ��Y4]HX^W-X^U�Z§Y^��b�e�W-X[QJX�º©Y<P�W-V¥¸�QJX�Y<`�X[P�Y<Q�W-X[RJX[_«¸
Z�STP�Y<_�QJU�Y�X[QJRJ_JU�RJU�_HY§RJV4`�V4a<\V4�4S>][Y�¬�Ú�X[QJRJX�][Y<QJV�e)W-X[�4X©¸�QJX
�4X[_JS ¨q][Y<_�`�Y<_HY�][Y4W�Y�P�V<�4V�_JX[RHY<aT��V$(�e��4U�Y<STQ§W-V4Q�QJX[U�Q
��\X[_JRJS>]HX[Q¦ºq\Y�X©­�STQJRJX[Z¤P�Y���b�¬)�-U�`�V4P�W-V¥¸�QJX��4U�X
($`�V4QJQJU�S
4 ������\X[_JRJS>]HX[Q�X§Y%��b/`�V4QJQJU�S 4 ���JÝ���\X[_JRJS>]HX[Qhe�X[P-R[�Y<V�e�P�Y
`�STV4_�W�Y<Q���ST`�\V4RJX[QJX[Qhe4QJX¦��Y<_[�Y<V�Ã 4 ����� 4 ���JÝ[Å�]HV4Z�`�Y<_HY�·]h�V4X[Qh¬
L�S>W-X[P-RJS ¨q][Y�·]h�Y<V�W�Y<Q�Y<_JX[QJRHY<Q^W-X
(2�4U�X�]HV4STP�]HS>W-X[Z¤]HV4Z
Y<_JX[QJRHY<Q�W�YE��bÂ\X§Z§Y<STQ�QJSTZ�`�aTX[Qh¬�d�V4P�QJS>W-X[_HY<Z ¸�QJX�Y<`�X©¸
P�Y<Q§��\X[_JRJS>]HX[Q�]HV4P�QJXh]HU�RJST�4V4QEW-X (Ç�4U�X ��V4_HY<Z S>W-X[P-RJS ¨�¸
][Y4W-V4Q%]HV4Z¾��\X[_JRJS>]HX[QEW�Y$��b�X4e�`�Y<_HY$][Y4W�Y¶U�Z¾W-X[aTX[Qhe
�4X[_JS ¨q][Y<Z ¸�QJX¶�4U�Y<STQEQ[�Y<VDY<Q�Y<_JX[QJRHY<Q¶W�YD��b¤�4U�X¶STP�]HS ¸
W-X[Z¼P�V4Q���\X[_JRJS>]HX[Q§S>W-X[P-RJS ¨q][Y4W-V4Qh¬2L��4U�X[a>Y��4U�X§STP�]HS>W-ST_
X[Z¼Y<Z���V4Q^V4Q���\X[_JRJS>]HX[Q2\X%YEY<_JX[QJRHYE`�_JV�]HU�_HY4W�Y$¬¶b�QJRHY
��U�QH][Y%\X�`�_JV4`�V4_H]HSTV4P�Y<a�Y<V�P�\U�Z�X[_JV�W-X�Y<_JX[QJRHY<Q�STP�]HS>W-X[P-RJX[Q
P�V4Q���\X[_JRJS>]HX[Qhe��4U�X4e"RJST`�S>][Y<Z�X[P-RJX4e�P)�Y<V%]HV4QJRJU�Z§Y�QJX[_^U�Z
P�\U�Z�X[_JV�Z�U�STRJV��4_HY<P�W-X4¬���X[STRHY^Y�S>W-X[P-RJS ¨q][Y�·]h�Y<V�W�Y<Q�Y<_JX[Q«¸
RHY<Qhe4_JX[QJRHY�Y<STP�W�Y�W-X[RJX[_JZ�STP�Y<_��4U�Y<a�Y�_JX[�4S �Y<V^�4U�X�]HV4P-R�\X[Z
(�¬Â��RJSTaTST»hY<P�W-V$Y¶STP���V4_JZ§Y�·]h�Y<V$W-XÁ��Y4]HX[QEY<V$_JXhW-V4_EW-X
Y<_JX[QJRHY<Q�Ã V4_HW-X[P�Y4W�Y<Q^_HY4W-S>Y<aTZ�X[P-RJXhÅ[e�X[QJRHY%W-X[RJX[_JZ�STP�Y�·]h�Y<V
\X�`�_JV4`�V4_H]HSTV4P�Y<a�Y<V�P�\U�Z�X[_JV§W-XÆ��Y4]HX[Q^Y<V�_JXhW-V4_^W-X�U�Z§Y
Y<_JX[QJRHY�e�V��4U�X4e�RHY<Z���\X[ZEe<P)�Y<V�]HV4QJRJU�Z§Y�QJX[_�U�Z�P�\U�Z�X[_JV
X[aTX[�4Y4W-V�¬

Ú�V4RJX©¸�QJX¶�4U�X4e�QJX�V4Q§_JX[RHY<aT��V4Q§QJSTZ�`�aTX[Q�X[QJR[�Y<V ��V4_«¸
RJX[Z�X[P-RJX^X[P�][Y4W-XhY4W-V4Qhe)`�V�W-X©¸�QJX�X©­�Xh]HU�RHY<_�X[QJRJX�`�_JV�]HX[QJQJV
Y<`�X[P�Y<Q�`�Y<_HY�V�`�_JSTZ�X[ST_JV�_JX[RHY<aT��V (,8H¬ µ Q�`�_�\V¥­�STZ�V4Q�_JX©¸
RHY<aT��V4Q§W-X[�4X[Z QJX[_§V4��RJS>W-V4Q�`�V4_§Y4WÏº©Y4]<�X[P�]HS>Y¶W-X�Y<_JX[QJRHY
]HV4Z (,8H¬Èc�X[QJRHYÁ��V4_JZ§Y�eqºq\Y�QJXERJX[Z¾Y<P-RJXh]HST`�Y4W�Y<Z�X[P-RJX
U�Z§YEY<_JX[QJRHY$W�Y¶��b�]HV4STP�]HS>W-X[P-RJXE]HV4Z U�Z§YEY<_JX[QJRHY$W-X
][Y4W�Y�P�V<�4V�_JX[RHY<aT��V�¬�G�QJRJV%`�X[_JZ�STRJX��4U�X4e"`�Y<_HY§Y�S>W-X[P-RJS ¸
¨q][Y�·]h�Y<V%W-V4Q���\X[_JRJS>]HX[Qhe�Y���U�QH][Y§QJX�º©Y ��X[STRHY§Y<`�X[P�Y<Q�X[P-RJ_JX
V4Q���\X[_JRJS>]HX[Q�W�Y�_JX[�4S �Y<V��4U�X�]HV4P-R�\X[Z¹][Y4W�Y�P�V<�4V�_JX[RHY<aT��V�¬

�-X%V4Q�_JX[RHY<aT��V4Q�P)�Y<VÁ��V4_JX[Z¼QJSTZ�`�aTX[Qhe�YE]HV4Z�`�aTX©­�S ¸
W�Y4W-X�W-V�Y<aT�4V4_JSTRJZ�V�W-X�]H_JS>Y�·]h�Y<V�W-X�U�Z§Y���b¶W-X[`�X[P�W-X^W�Y
]HV4Z�`�aTX©­�S>W�Y4W-X�W-V4Q�Y<aT�4V4_JSTRJZ�V4Q��4X[V4Z2\X[RJ_JS>]HV4Q^X[Z�`�_JX[�-Y~¸
W-V4Q�`�Y<_HY%QJX%W-X[RJX[_JZ�STP�Y<_�Y%STP-RJX[_JQJX-·]h�Y<V¶W-X%W-U�Y<Q ��Y4]HX[Qh¬
b�QJRHY�]HV4Z�`�aTX©­�S>W�Y4W-X4e4`�V4_�QJU�Y��4X[»4e�W-X[`�X[P�W-X�W�Y��4X[V4Z�X©¸
RJ_JS>Y�W�Y<Q ��Y4]HX[Qh¬/c�X§RJV�W-V�V�Z�V�W-V�e�V�RJX[Z�`�V�W-X%`�_JV¥¸
]HX[QJQHY<Z�X[P-RJV%W-X[`�X[P�W-X[_�\YEW-V§P�\U�Z�X[_JV§W-X�`�Y<_JX[Q�W-X ��Y4]HX[Q
]HU~º©YESTP-RJX[_JQJX-·]h�Y<V$W-X[�4YEQJX[_§QJX[_�X©­�Y<Z�STP�Y4W�Y�¬$�-X + \X%V
P�\U�Z�X[_JV ¨�P�Y<a�W-X ��Y4]HX[Q�W�Y%��b�e^\X�`�V4QJQ \ST�4X[a�]HV4P�QJRJ_JU�ST_�Y
��bDX©��X[RJU�Y<P�W-V¥¸�QJX���Ã�+ F Å�STP-RJX[_JQJX-·]h�V4X[Q�W-X ��Y4]HX[Qh¬�d�a>Y<_HY~¸
Z�X[P-RJX4e�X[QJRHY§P)�Y<V2\X�Y ��V4_JZ§Y�Z§Y<STQ�X©¨q]HSTX[P-RJX4¬�K�Y<_HY�Z�X©¸
aT��V4_HY<_�V^RJX[Z�`�V�W-X�STP�QJX[_<·]h�Y<V�eO��V4S�]H_JS>Y4W-V�X[Z¹½ l µ I§L�¿4i~À
U�ZÇY<aT�4V4_JSTRJZ�V�_JXh]HU�_JQJST�4V��4U�X�X©­�`�aTV4_HY^V�X[P�][Y4W-XhY<Z�X[P-RJV
W�Y<Q ��Y4]HX[Q�]H_JS>Y4W�Y<Q�Y<V�QJX�STP-RJ_JV�W-U�»[ST_"U�Z�P�V<�4V�_JX[RHY<aT��V�¬ µ
Y<aT�4V4_JSTRJZ�V�_JX[QJU�aTRHY<P-RJX^X©��X[RJU�Y�Y<`�X[P�Y<Q���Ã�+^Å�STP-RJX[_JQJX-·]h�V4X[Q
W-X ��Y4]HX[Q�`�Y<_HY�][Y4W�Y�][Y<QH][YÁ��V4_JRJX[Z�X[P-RJX§X[P�][Y4W-XhY4W�Y¶W�Y
��b�¬
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L�Z�X[RJV�W-V4aTV4�4S>Y�Y4W-V4RHY4W�Y$P�Y$STZ�`�aTX[Z�X[P-RHY�·]h�Y<V$W-V$QJSTQ«¸
RJX[Z§YEW-X%QJU��)W-ST�-STQ[�Y<VEX[QJ`�Y4]HS>Y<a^����b�\XEY<P�\Y<aTV4�-Y �Y�Y4W-V¥¸

RHY4W�Y¶X[Z ½ l µ I§L�¿�f©ÀÆ`�Y<_HY$VDb�c�K¤Ã�b�W-STRJV4_EW-X¶c�S>Y~¸
�4_HY<Z§Y<QEK�a>Y<P�Y<_JX[QHÅ[¬ b ­�STQJRJX[Z ][Y<Z§Y4W�Y<QEW-X �hÊ«Î � ��Ì����
]HV4Z ��U�P�]HSTV4P�Y<aTS>W�Y4W-X[Q%��X[Z W-X©¨�P�S>W�Y<QhÄ/U�Z§Y2][Y<Z§Y4W�Y
_JX[QJ`�V4P�Q�\Y<�4X[a�`�X[aTV�RJ_HY<RHY<Z�X[P-RJV�W�Y�RJV4`�V4aTV4�4S>Y�U�RJSTaTST»hY<P�W-V
= µ `�Q�Ã X[QJRHY�][Y<Z§Y4W�Y^W-X[QH]HV4P���Xh]HX�]HV4Z�`�aTX[RHY<Z�X[P-RJX��4U�X
RJST`�V�W-X��4X[V4Z�X[RJ_JS>Y�X[QJR�\Y�QJX[P�W-V^U�RJSTaTST»hY4W�Y4Å
	hU�Z§Y�][Y<Z§Y4W�Y
_JX[QJ`�V4P�Q�\Y<�4X[a�`�X[aTV��4X[_JX[P�]HS>Y<Z�X[P-RJV�X�Z§Y<P�ST`�U�a>Y�·]h�Y<V�W-X�X[P�¸
RJS>W�Y4W-X[Q��4X[V4Z2\X[RJ_JS>][Y<Q�Ã���
�
§Å
	<X�`�V4_ ¨�ZÈU�Z§Y�][Y<Z§Y4W�Y
_JX[QJ`�V4P�Q�\Y<�4X[a"`�X[a>Y�STP-RJX[_HY�·]h�Y<V�]HV4ZÇV�U�QJU�\Y<_JSTV�¬
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L¤X[QJRJ_JU�RJU�_HY2l�b�c \X�]HV4Z�`�V4QJRHYE`�V4_§`�V4_<·]h�V4X[Q%W-XEZ�X©¸
ZD\V4_JS>Y^Y<aTV�][Y4W�Y<Q�W-STP�Y<Z�S>][Y<Z�X[P-RJX4e4_JXh]HU�`�X[_HY4W�Y<Q�Y<RJ_HYh��\X[Q
W-X$`�V4P-RJX[ST_JV4Qh¬ µ Y<_JZ§Y<»[X[P�Y<Z�X[P-RJVDW-X[QJRHY/X[QJRJ_JU�RJU�_HY
P)�Y<V2\X�STZ�XhW-S>Y<RJV�¬���Z§Y ��V4_JZ§Y�X[aTX[�-Y<P-RJX�W-X�X©��X[RJU�Y<_�RHY<a
V4`�X[_HY�·]h�Y<V�\X%Y4W�Y<`�RHY<P�W-VEV�Y<aT�4V4_JSTRJZ�V§W-X§STP-�4X[_JQ[�Y<VEU�RJS ¸
aTST»hY4W-VEX[Z ½ l µ I§L�¿�f©À«¬ µ V4�Oº�X[RJST�4VÈ\XEW-X[Q«��Y<»[X[_§]HV4Z ¸
`�aTX[RHY<Z�X[P-RJX�Y���b�e�X[aTSTZ�STP�Y<P�W-V^`�_JSTZ�X[ST_JV�RJV�W�Y<Q�Y<Q�QJU�Y<Q
��Y4]HX[Qhe-X[ZÇQJX[�4U�S>W�Y^X[aTSTZ�STP�Y<P�W-V�RJV�W-V4Q�V4Q�QJX[U�Q�Y<_HY<Z�X[Q�X
`�V4_ ¨�Z¹RJV�W�Y<Q^Y<Q^][Y<QH][Y<Q^`�V4P-RJU�Y<STQ�á��[â^¬^b�ZÂW-STQH]HV§Q[�Y<V
�4_HYh�4Y4W-V4Qhe�X[P-R[�Y<V�e)V4Q�= µ `�Q�STP-�4X[_JQJV4Q^W�Y4�4U�X[aTX[Q�U�RJSTaTST»hY~¸
W-V4Q^P�Y%W-X[QJRJ_JU�SJ·]h�Y<V�W�Y§��b�¬"LÇX©­�Xh]HU�·]h�Y<V�W-X[QJRJX[Q�= µ `�Q
P�Y�V4_HW-X[ZÇSTP-�4X[_JQHY^_JXh]H_JS>Y�Y^��b�¬�c�X[�4X©¸�QJX�P�V4RHY<_he-`�V4_�\X[ZEe
�4U�X^`�Y<_HY�STQJRJV2\X�P�Xh]HX[QJQ�\Y<_JSTV%QHY<aT�4Y<_�RHY<Z���\X[ZÇV4Q�Y<RJ_JST��U�¸
RJV4Q��4X[V4Z2\X[RJ_JS>]HV4Q�X^V4Q�Y<RJ_JST��U�RJV4Q�W-V�U�QJU�\Y<_JSTV�Y<QJQJV�]HS>Y4W-V4Q
Y�][Y4W�Y�X[P-RJS>W�Y4W-X�RJV4`�V4a<\V4�4S>][Y�¬

d�V4Z�V¶V4Q = µ `�QESTP-�4X[_JQJV4Q�Y<V4QE�4U�X$W-X[QJRJ_JV-X[Z Y
��b2W-X[�4X[Z¹QJX[_�X©­�Xh]HU�RHY4W-V4Q^P�Y�V4_HW-X[Z¹STP-�4X[_JQHY�e�\X�Y4]HV4P�¸
QJX[aT��\Y<�4X[a%Y<_JZ§Y<»[X[P�\Y~¸�aTV4Q ºq\Y�W-XDY4]HV4_HW-V�]HV4Z X[QJRHY�V4_«¸
W-X[P�Y�·]h�Y<V�e4Y<V�STP-��\X[Q�W-X�aTX[_�V�Y<_H�4U�ST�4V�W-X�RJ_�\Y<Q�`�Y<_HYN��_JX[P-RJX4¬
K�Y<_HY�RHY<a�e�\X�U�RJSTaTST»hY4W�Y�U�Z§Y�`�STaT��Y�¬�d�Y4W�Y�_JV4RJSTP�Y^�4U�X�STZ ¸
`�aTX[Z�X[P-RHY�U�Z = µ `¶W-X[�4X�X[Z�`�STaT��Y<_�U�ZÂ_JX[�4STQJRJ_JVE]HV4Z
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