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ÙhÚSÛ�ÜZÝnÞ]ß]à¸ÛjáÏÝ¥Ú â

Ù ã�ä�åtæ�çrè�éEêìëÐí�î�ï ð
« ñ\Yhi } O�^�[ZO�Q|gh^X_ } WZO�Q¸òóy{y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y�ôhô

«pybô ��T�QmOK_ai"[ZO~UX^X_acZQ } Yh^�U�OVU�õ�YaUXQ7y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y�ôhô
«py º ñ\Yhi } O�R�`PcZ`PRf_aNPO|OVU�õ�YaU�Rf_¾�j`PRf_aNSy{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y�ô º
«py � �"_a`PQ�Yhö%_aNPNPYhcZQÏk÷cZYhiZQ¸ò�y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y�ô��

«m« ñ\WZO�R�`PcZQ|_aR�T�NP`PYh^X_acdUXQ\OVUn���d�p��ø÷�XùVúb�dû�ùVúny{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y�ôKü
«m«pybô ý�Yh^m[�kÏý�iZNPþaO�^mQmYhcÿy{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y�ôKü
«m«py º � �d�p��ø÷�XùVúb�dû�ùVú y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y�ô��

«m«m«��]NPghYh^m`bUXWZR�O][ZO��\Y�s�þaY��dk
	|YhNPR�YhghYh^mY�� y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y�ô��

Ù�Ù �/ä�àÐÝ¥Ú]ådÛ�ÜZß]à¸ÛjáÏÝ¥Ú��� ��ð
« �]NPghYh^m`bUXWZR�O y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º ô
«m« ��T�QmiZNbUp_uUXQÊy{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º ü

«m«pybô ��O�Q�U]Qm`PR } NPO y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º ü
«m«py º � w��mOVUXQ|cZYhco�YhcZcZO��jO�Q]OVU|YhwZQ�UX^miZoVUX`PYhcìy{y{y�y{y{y{y{y{y{y{y{y{y{y�y º ü
«m«py � ��YhwZiZQ�UXO�QmQmO{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º �
«m«py ü �aO�i%[ZO{[ZYhcZcZT�O�Q|^mT�O�NPNPO�Q y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º��
«m«py�� ñ\YhcZo�NPiZQm`PYhc"y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º��

Ù�Ù�Ù ����Ú��&Ü�� ÛjáÏÝ¥Ú Þ]ä°Ûjä �ÊÛjß|ÜZä�å !�ð
« �]NPghYh^m`bUXWZR�O y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y5�jô
«m« ��T�QmiZNbUp_uUXQÊy{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y5�h�
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ô '|c%gh^X_ } WZOayZy�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y�ôhô
º '|c%^mT�QmOK_ai"[ZO~UX^X_acZQ } Yh^�UKy y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y�ôhô
� '|cõ�YaUKyCy{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y�ô º
ü ñ\Yhi } O�[�_acZQ�iZcZO{`PRf_aghO º ��yny{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y�ôKü
� �]^mwZ^mO�Q|[ZO�^mO�opWZO�^mopWZO�[ZO�N�e _aNPghYh^m`bUXWZR�O|[ZO��\Y�s�þaY��dk
	|YhNPR�YhghYh^mY���yìy{y{y{y�y�ô �
� ª�^mY��mO�oVUX`PYhc%[&e iZcZO�`PRf_aghOE[�_acZQ�N�e O�Q } _ao�O{�h� �Ïô¾��y|y{y�y{y{y{y{y{y{y{y{y{y{y�y º ô
( ª�^mY��mO�oVUX`PYhc%[&e iZcZO�`PRf_aghOE[�_acZQ�N�e O�Q } _ao�O{�h� � º ��y|y{y�y{y{y{y{y{y{y{y{y{y{y�y ºhº
) ��O�oVUp_acZghNPO~O�cZghNPYhw�_acdUKy*y{y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y ºhº
* ñ\Yhi } O�[�_acZQ�iZc%gh^X_ } WZO{�h��y~y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º �
ô�+ ñ\iZw�O4y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º ü
ôhô ñ\iZw�O-,H^mO�o�YhcZQ�UX^miZoVUX`PYhc., º oK_aR�T�^X_aQ y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º ü
ô º ñ\iZw�O-,H^mO�o�YhcZQ�UX^miZoVUX`PYhc.,Hü�oK_aR�T�^X_aQ y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º �
ô�� ñ\iZw�O-,H^mO�o�YhcZQ�UX^miZoVUX`PYhc., � oK_aR�T�^X_aQ y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º �
ôKü �]O�i��%Q } W�/�^mO�Q y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º �
ô�� �]O�i��%Q } W�/�^mO�Q0,H^mO�o�YhcZQ�UX^miZoVUX`PYhcìy{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º �
ô � ñ\iZw�O{OVUnUXO���UXiZ^mOvy{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º��
ô ( ñ\iZw�O{OVUnUXO���UXiZ^mO-,H^mO�o�YhcZQ�UX^miZoVUX`PYhc y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º��
ô ) �\YhiZ[Z[ZW�_4y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º��
ô * �\YhiZ[Z[ZW�_1,H^mO�o�YhcZQ�UX^miZoVUX`PYhcÿy{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y º (
º + ��O } ^mY�[ZiZoVUX`PYhc[&e iZcZO{`PRf_aghO]cZYhc"_aijUXYuk÷Qm`PR�`PN_a`P^mOay)y�y{y{y{y{y{y{y{y{y{y{y�y5�jô
º ô ñ\^mTK_uUX`PYhc[ZO�N_�cZYhi2�hO�NPNPOEUXO���UXiZ^mO } _a^|�a�m����� �V�����VyEy�y{y{y{y{y{y{y{y{y{y{y�y5� º
ºhº 3 T�cZT�^X_uUX`PYhc[ZO~UXO���UXiZ^mO�Q y{y{y{y�y{y{y{y{y{y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y5�aü
º � 3 T�cZT�^X_uUX`PYhc[ZO~UXO���UXiZ^mO�Q]_aijUXYuk÷Qm`PR�`PN_a`P^mO�Q y{y{y{y{y�y{y{y{y{y{y{y{y{y{y{y�y5�4�
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��^X_a[Z`bUX`PYhcZcZO�NPNPO�R�O�cdU¥NPO|UX^X_a`bUXO�R�O�cdU\[&e `PRf_aghO�Q¥OVUnN_6��`PQm`PYhc } _a^SYh^m[Z`Pc�_uUXO�iZ^Ê_ }Z} NP`PqriZO�cdU
} ^mT87�T�^mO�cdUX`PO�NPNPO�R�O�cdUÊ[ZO�QÊR�TVUXWZY�[ZO�Qn_ac�_aNbsrUX`PqriZO�Q���T�qri�_uUX`PYhcZQn_ai��H[ZT�^m`9�hT�O�Q } _a^�UX`PO�NPNPO�Q��rghT�YukR�TVUX^m`PO\[Z`9:ÐT�^mO�cdUX`PO�NPNPOa�uOVUXoay �<;E[ZO�Q<7�YhcZoVUX`PYhcZQ o�YhcdUX`PcriZO�Q�y�ñ\O } O�cZ[�_acdUK�do�O�^�Up_a`PcZQ¥_aNPghYh^m`bUXWZR�O�Q`PQmQmiZQ
[ZO�Q
Rf_uUXWZT�Rf_uUX`PqriZO�QH[Z`PQmo�^=/VUXO�Q
OVU[ZO�N�e Y } UX`PR�`PQX_uUX`PYhc*o�YhR�wZ`Pc�_uUXYh`P^mO%QmO�R�YhcdUX^mO�cdU
} _a^>7³_a`bUXO�R�O�cdU\_a[�_ } UXT�Q0; } NPiZQm`PO�iZ^mQ } ^mYhwZN?/�R�O�Q-@�o�N_aQmQm`PqriZO�Q<A�O�cHUX^X_a`bUXO�R�O�cdUS[&e `PRf_aghO�QSOVUY�:Ð^mO�cdU�[ZO�UX^=/�Q�w�YhcZQ�^mT�QmiZNbUp_uUXQ�y

3 ^mO�`Pg
OVU�_aN�y¥��[�_acZQCB 3 � ¬ )D*�EGF �]YhcdU{O�i&��NPO�Q } ^mO�R�`PO�^mQ���O�ctô *D)D* ���&N�e `P[ZT�O�[&e _ }Z} NP`PqriZO�^_ai���`PRf_aghO�Q [ZO�Q\_aNPghYh^m`bUXWZR�O�Q�`PQmQmiZQS[ZO�N_]UXWZT�Yh^m`PO�[ZO�Q¥gh^X_ } WZO�Q=H¾yr�"_aNPWZO�iZ^mO�iZQmO�R�O�cdUK�ro�OVUmUXOcZYhi2�hOK_aijUXT\O�Q�U } _aQmQmT�O\qri�_aQm`PR�O�cdU�`Pc�_ } O�^=I�iZOSoK_a^ 3 ^mO�`Pg�OVU�_aN�yKcZO\N�e YhcdU�ijUX`PNP`PQmT�O�qriZO\[�_acZQ�NPOoK_a[Z^mOn[ZOnN_E^mO�Q�Up_aiZ^X_uUX`PYhc�[&e `PRf_aghO�Q�wZ`Pc�_a`P^mO�Q��a[ZYhcdU¥NPO�Q¥_ }Z} NP`PoK_uUX`PYhcZQ�^mO�Q�UXO�cdU¥UX^=/�Q¥NP`PR�`bUXT�O�Q�yñ\O�c&e O�Q�U¥qri&e O�c4��`P^mYhc%ô�+~_acZQ } NPiZQ�Up_a^m[�qriZO�[ZOncZYhR�wZ^mO�iZQmO�Q�UXO�opWZcZ`PqriZO�QS[ZOÊUX^X_a`bUXO�R�O�cdU[&e `PRf_aghO�Q~YhcdU�o�YhR�R�O�cZo�TJ;%QmO�QmO�^>��`P^{[&e _aNPghYh^m`bUXWZR�O�Q~[ZO�õ�YaU�Rf_¾�j`PRf_aN [�_acZQ{iZc#gh^X_ } WZO
} YhiZ^n^mT�QmYhiZ[Z^mO{[ZO�Q } ^mYhwZN?/�R�O�Q } NPiZQ�`PcdUXT�^mO�QmQX_acdUXQ�y

K�c º +D+aüZ�2LSiZ^m`M�\Y�s�þaY��"OVUONEN_a[Z`PR�`P^P	|YhNPR�YhghYh^mY��HYhcdU|o�Yhc�I�i iZc"cZYhi2�hO�N�_aNPghYh^m`bUXWZR�O
[ZOn^mO�opWZO�^mopWZO][Zi�õ�YaU¥Rf_¾�j`PRf_aNr[�_acZQ¥iZc�gh^X_ } WZOa� } _a^�UX`Po�iZNP`?/�^mO�R�O�cdU¥_a[�_ } UXT�_ai���`PcZQ�Up_acZo�O�Qo�YhiZ^X_aR�R�O�cdU¥^mO�cZo�YhcdUX^mT�O�QÊO�c�UX^X_a`bUXO�R�O�cdUS[&e `PRf_aghO�Q|�>B �P	6+aü E � OVU\[ZYhcdU\NPOnUXO�R } Q¥[ZO|oK_aNPo�iZNO�Q�U|w�OK_aiZo�Yhi }%} NPiZQ�o�YhiZ^�U���qri�_aQm`PR�O�cdU|NP`PcZTK_a`P^mOa��O�c } ^X_uUX`PqriZO���y

z|YhiZQ�O�� } YhQmO�^mYhcZQ�[�_acZQ�iZcZO } ^mO�R�`?/�^mO } _a^�UX`POa��_ } ^=/�Q�NPO�Q } ^mT�k÷^mO�qriZ`PQ�cZT�o�O�QmQX_a`P^mO�Q�� O�cqriZYh`do�YhcZQm`PQ�UXOSo�OScZYhi2�hO�N�_aNPghYh^m`bUXWZR�OayKª�iZ`PQ�cZYhiZQ�R�YhcdUX^mO�^mYhcZQ�o�YhR�R�O�cdU�cZYhiZQ�_Q�hYhcZQ�ijUX`PNP`PQmT
N_�R�TVUXWZY�[ZO~[ZO�QR@~�a�m����� �V�����-A } YhiZ^�^mT�QmYhiZ[Z^mO�NPO�Q�[ZO�i�� } ^mYhwZN?/�R�O�Q�QmiZ`9�a_acdUXQ~M

,°��O�o�YhcZQ�UX^miZoVUX`PYhc"�h�óM�o�YhcZQ�UX^miZ`P^mO�iZc%R�Y�[�/�NPO~�h�)[&e iZc"Yhw��mOVU|[ZYhcdU|Yhc } YhQmQ=/�[ZO{[ZO�Q`PRf_aghO�Q��j[ZO } NPiZQm`PO�iZ^mQ } Yh`PcdUXQn[ZOS��iZO{[Z`9:ÐT�^mO�cdUXQ��³_aNPghYh^m`bUXWZR�O]Yh^m`Pgh`Pc�_aN���y
, 3 T�cZT�^X_uUX`PYhc�[ZOHUXO���UXiZ^mO�Q%M TVUp_acdU�[ZYhcZcZTiZc*T�opW�_acdUX`PNPNPYhc�[ZOHUXO���UXiZ^mO#��`PRf_aghO } ^mT�kQmO�cdUp_acdUH[ZT%�T; iZc�oK_a^X_aoVUT/�^mO } T�^m`PY�[Z`PqriZO���[ZO%Up_a`PNPNPOH^mT�[ZiZ`bUXOa�¥ghT�cZT�^mO�^fiZcZO%UXO���UXiZ^mO[&e _ }Z} _a^mO�cZo�O{c�_uUXiZ^mO�NPNPOa�Z[ZO } NPiZQ�gh^X_acZ[ZO~Up_a`PNPNPOa�jijUX`PNP`PQX_acdUnN�e `PRf_aghOE[ZO�[ZT } _a^�U���^X_VU�kcZO�R�O�cdU|[&e iZc"_aNPghYh^m`bUXWZR�O|[ZT%�T;�O��j`PQ�Up_acdU���y

ñ\O�^X_ }Z} Yh^�U�O�Q�U|[Z`PQ } YhcZ`PwZNPO~_aiW7�Yh^mRf_uU�ª¥�EýX;�N�e _a[Z^mO�QmQmO�QmiZ`9�a_acdUXO�M
Y�Y�YPZG[]\V^�_a`4b�cD^ed�fPZg^ed�feh4i�f�\Dj2dkhVle\Vm�m]bDc4f�n4o�b�cD^edDfPZgm2pkq

z|YhiZQn_Q�hYhcZQr�hYhNPYhcdUp_a`P^mO�R�O�cdUÊT8��`bUXT][&e `PcZQmT�^mO�^\UX^mY } [&e T�qri�_uUX`PYhcZQÊRf_uUXWZT�Rf_uUX`PqriZO�Q\[�_acZQo�OVU
O�� } YhQmTay ¬ `|O�NPNPO�QfQmYhcdU
cZT�o�O�QmQX_a`P^mO�Q } YhiZ^H_aQmQmiZ^mO�^
[ZO�QHw�_aQmO�Q.7�Yh^mR�O�NPNPO�Q�Q�Up_awZNPO�Q
_ai��o�YhcZo�O } UXQ]`PcdUX^mY�[ZiZ`bUXQ���Yhc } YhiZ^m^X_�UXYhijU-;s7³_a`bU�QmO�7³_a`P^mO�iZcZO�`P[ZT�O�^mO�N_uUX`9�hO�R�O�cdU } ^mT�o�`PQmO{[ZO�Q_aNPghYh^m`bUXWZR�O�Q } ^mY } YhQmT�Q�O�c*NPO�Qt@�QX_aijUp_acdUuA4OVU�O�c*QmiZ`9�a_acdU�Qm`PR } NPO�R�O�cdU�NPO�Q�O�� } NP`PoK_uUX`PYhcZQUXO���UXiZO�NPNPO�Q�y
v%w ÃmÄ&Àyx
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� Í ÌuÄ�½¾Àyx=|
� Ägx�ÉÊÃ�Ë�Á=�¾Â�Ã�Í ¼SÁy}�x�¿VÀy� Ã�Â�ÃmÄ �u¿�ÁÅÄ�Â¾¼�ËuÄ&Ì¾ËEÆVÀÅ¼�½�}¾Ã8�
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Ùe¬>� ���å�ä��¥ß5Þ]ä Û�Ü��¥Ú]å�#�Ý�Ü�ÛtäÐÛ¯®EÝ Ûjå

'|cs°]±¾��²´³� Jµ]±V¶� �� µ G 3 O�Q�USiZc�o�Yhi } NPO (S, A)
Yhö ¬ O�Q�USiZc�O�cZQmO�R�wZNPO�[ZOnQmYhR�R�OVUXQ���Yhi

O�cZo�Yh^mOt@Ec�·�iZ[ZQrAZ�|OVUS��O�Q�U�iZc�O�cZQmO�R�wZNPO�[&e _a^=¸VUXO�Q���Yh^m`PO�cdUXT�O�Q } _a^E[ZO�QEõe/�opWZO�Qp�E^mO�NP`_acdUo�O�Q�QmYhR�R�OVUXQnO�cdUX^mO{O�i��Ðy

¹rº �0» ô�,�'|c%gh^X_ } WZOay
'|cX±¾G�I� r��Jó®�  µ ±¾����I¼²�µ]± µ �³_ai*QmO�cZQ�[ZO½B ñP¾�� ¬ E ��O�Q�U�iZctgh^X_ } WZO
Yh^m`PO�cdUXTYhö*N�e Yhc_uUmUX^m`PwZiZOO;�opW�_aqriZO~_a^=¸VUXO

(u, v) ∈ A
iZcZO]oK_ } _ao�`bUXT c(u, v) > 0

ykK�cfYhijUX^mOa�r[ZO�i��fQmYhR�R�OVUXQ
QmYhcdUn[Z`PQ�UX`PcZghiZT�Q\[ZO�Q�_aijUX^mO�QEMjN_{QmYhiZ^mo�Oa�ZcZYaUXT�O

s
�jOVUnNPO } iZ`bUXQ���cZYaUXT t

y�¾�_{x�ghiZ^mO º R�YhcdUX^mO
iZc%O��jO�R } NPOf��^mO } ^m`PQ�[ZOJB ñP¾�� ¬ E �n[ZO�^mT�QmOK_ai"[ZO�UX^X_acZQ } Yh^�UK��Yhö%NPO�Q�cZYhR�wZ^mO�Q|^mO } ^mT�QmO�cdUXO�cdUNPO�QnoK_ } _ao�`bUXT�Q�[ZO�o�O�Q|[Z`9:ÐT�^mO�cdUXQ1@|UXijsd_ai��¿A�y

s
¾�`PNPNPO

v1

��O�`PR�Q

v2

ª�_a^m`PQ

v3

�]` �mYhc

v4

z|O8�hO�^mQ

t
¾&shYhc

ô �

ô��

ô º

ôKü
* (

º +

ü
üô�+

¹rº �0» º ,�'|c%^mT�QmOK_ai"[ZO~UX^X_acZQ } Yh^�UKy
'|c«À´µ µ

f
O�Q�U{iZcZOÁ7�YhcZoVUX`PYhc<qriZ`S_aQmQmY�o�`POs;opW�_aqriZO�o�Yhi } NPO�[ZO�QmYhR�R�OVUXQ�iZcZOÁ�a_aNPO�iZ^^mT�O�NPNPOqriZ`|[ZYh`bU�QX_uUX`PQ>7³_a`P^mOHUX^mYh`PQ�o�YhcZ[Z`bUX`PYhcZQ } ^mT�o�`PQmO�Q�y � c } O�ijUJ�hYh`P^�NPO�Qf_a^=¸VUXO�Qfo�YhR�R�O[ZO�Q�UXijsd_ai��%^mO�NP`_acdUn[ZO�Qu��`PNPNPO�Q���NPO�Q�QmYhR�R�OVUXQp����OVU|[ZYhcdU|N_�oK_ } _ao�`bUXT~[ZT } O�cZ["[Zi%[Z`_aR¿/VUX^mO� } NPiZQS`PN�O�Q�UÊ`PR } Yh^�Up_acdUK� } NPiZQSYhc } O�ijUr7³_a`P^mO } _aQmQmO�^\[&e OK_ai } _a^So�O|UXijsd_aiHopW�_aqriZOEQmO�o�YhcZ[ZO���y¾�e OK_ai } _a^�US[ZO|N_~QmYhiZ^mo�O]OVUÊ_a^m^m`9�hO|_ai } iZ`bUXQ��dO�c�UX^X_Q�hO�^mQX_acdUÊNPO�Q¥UXijsd_ai���OVU } NPiZQm`PO�iZ^mQÂ��`PNPNPO�QQmO�o�YhcZ[�_a`P^mO�QH��NPO�Q~QmYhR�R�OVUXQ{_aijUX^mO�Q{qriZO

s
OVU

t
��yÃ'|c õ�YaU�O�Q�U�iZcZOs7³_�I�Yhc [ZYhcZcZT�O�[ZOÁ7³_a`P^mO

} _aQmQmO�^¥N�e OK_ai�[ZOnN_EQmYhiZ^mo�O0�hO�^mQ¥NPO } iZ`bUXQ��hO�c�[ZT�o�`P[�_acdU¥qriZO�N�[ZT�wZ`bU¥[&e OK_ai�Yhc�opWZYh`PQm`bU�[ZOP7³_a`P^mO
} _aQmQmO�^ } _a^ opW�_aqriZOÊUXijsd_ai&y�N¥Yh`Po�`j[ZYhcZoÊNPO�Q�UX^mYh`PQ�o�YhcdUX^X_a`PcdUXO�Q�qriZOn[ZYh`bU QX_uUX`PQ>7³_a`P^mO¥UXYhijU õ�YaUnM

,ÅÄ1µ�� µ ±¾�e¶³� µ  �®� �Æh��²��eÆ4¶ µ GfMdYhc�cZO } O�ijU } _aQ�7³_a`P^mO } _aQmQmO�^S[�_acZQ¥iZc�UXijsd_aif[ZO|[ZT�wZ`bUQmi } T�^m`PO�iZ^u;�QX_�oK_ } _ao�`bUXTay�ñ\O�o�`�Q�e T�o�^m`bU
∀(u, v) ∈ S2 f(u, v) 6 c(u, v)

� c"[Z`bU]qri&e iZcZO�_a^=¸VUXO�O�Q�U~I�� µ JÃ±¾Gr %NPYh^mQmqriZO�NPO{[ZT�wZ`bUEqriZ`�N_�UX^X_Q�hO�^mQmO�_uUmUXO�`PcdU]O��Z_ao�k
UXO�R�O�cdU�QX_�oK_ } _ao�`bUXTay
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,ÅÄ1µ���I� �±�ÇZ� µ ¶Gµ��/®�JXÀ´µ µ MZ_aiZo�iZcZOS��`PNPNPO]`PcdUXO�^mR�T�[Z`_a`P^mO��³_aijUX^mO~qriZO�N_�QmYhiZ^mo�O�YhiNPO
} iZ`bUXQp�\cZO } ^mY�[ZiZ`bUncZ`�cZO�o�YhcZQmYhR�R�O~[&e OK_ai&ye�]ijUX^mO�R�O�cdU|[Z`bUK�

∀(u, v) ∈ (S − {s; t})2
∑

v∈S

f(u, v) = 0

,ÅÈ É�L#G µ ±V¶�  MÊNPYh^mQmqri&e Yhc�7³_a`bU } _aQmQmO�^iZc [ZT�wZ`bU d
[ZO<N_½��`PNPNPOÊ�Ë;�N_½��`PNPNPOÌ�]�ÊYhc

o�YhcZQm`P[�/�^mO�T�gd_aNPO�R�O�cdU�qriZO�NPO~[ZT�wZ`bU
−d

o�`P^mo�iZNPO~[ZO�N_1��`PNPNPOS���hO�^mQ|N_1��`PNPNPO-��y ¬ s�R�k
w�YhNP`PqriZO�R�O�cdUK�

∀(u, v) ∈ S2 f(u, v) = −f(v, u)
¾�_�x�ghiZ^mO~��R�YhcdUX^mO]iZcO��jO�R } NPOE[ZO]õ�YaU } YhiZ^ÊNPO]^mT�QmOK_ai[ZOEUX^X_acZQ } Yh^�Un[ZOEN_{x�ghiZ^mO º y¬ O�iZNPQ�NPO�Q�õ�i�� } YhQm`bUX`97�Q~QmYhcdU�^mO } ^mT�QmO�cdUXT�Q%��QmYhiZQ{N_.7�Yh^mR�OÊ@Eõ�YaU

/
oK_ } _ao�`bUXTOAZ�aÍ�NPYh^mQmqriZO�NPOõ�i��O�Q�U|cZT�gd_uUX`97Ï�ZQmO�iZNPO�N_�oK_ } _ao�`bUXT�_ }Z} _a^X_VÎPUKy
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¹rº �0» ��,W'|c
õ�YaUKy
¾�_-ÇZ��¡� �JÃ±|[&e iZc�õ�YaU¥O�Q�U¥NPOÊõ�i���UXYaUp_aN } _a^�Up_acdU¥[ZOnN_EQmYhiZ^mo�O�Yhi&�h[ZOP7³_�I�Yhc�T�qriZ`9�a_aNPO�cdUXOa�NPOEõ�i��
UXYaUp_aN�_a^m^m`9�a_acdU�_ai } iZ`bUXQ~M

|f | =
∑

v∈S

f(s, v) =
∑

u∈S

f(u, t)

¾�O�²M±�µ]Ð�¡GÑ�L#  ®�JÒÀ´µ µ L#�2ÓÃ¶³L#��¡�o�YhcZQm`PQ�UXOa�¸TVUp_acdU][ZYhcZcZT{iZc
^mT�QmOK_ai"[ZO~UX^X_acZQ } Yh^�UK�e;�UX^mYhi2�hO�^|iZc
õ�YaU|[ZOS�a_aNPO�iZ^nRf_¾�j`PRf_aNPOay

��O�Rf_a^mqriZYhcZQEqriZO�o�O�U÷s } O�[ZO�R�Y�[�/�NPO } O�ijU~Q�e _ }Z} NP`PqriZO�^S;H[ZO�cZYhR�wZ^mO�i�� } ^mYhwZN?/�R�O�Qo�YhcZo�^mOVUXQ��ao�YhR�R�O } _a^�O��jO�R } NPO\NPOSUX^X_acZQ>7�O�^�U�[ZOÊRf_a^mopW�_acZ[Z`PQmO�Q�[&e iZcZOniZQm`PcZO\[ZO } ^mY�[ZiZoVUX`PYhc��QmYhiZ^mo�O��0�hO�^mQEiZc"O�cdUX^mO }aÔ U�� } iZ`bUXQp�ngh^TÕao�O1;�iZc ^mT�QmOK_ai [ZO{UX^X_acZQ } Yh^�U][ZO{UXY } YhNPYhgh`POEOVUE[ZOoK_ } _ao�`bUXT~[ZYhcZcZT�O�Q�y

Ùe¬y! Ö Ý¥ßO#�äÅ×�áÏÚ]á>×Ø�ÂÙÏä äÐÛ¯®EÝ ÛX×Ø�<��á>×Ø�ÂÙ
'|cZO�_aijUX^mOR7³_�I�Yhc<[ZO } YhQmO�^~NPO } ^mYhwZN?/�R�O�[Zi�õ�YaU�Rf_¾�j`PRf_aN�O�Q�U{[ZO�cZO } NPiZQ } _a^mNPO�^E[ZO@|õ�YaUÚA���Rf_a`PQ } NPijU Ô Un[ZOJ@]o�Yhi } OOA�y¾�O } ^mYhwZN?/�R�O�O�Q�U�NPO�QmiZ`9�a_acdUSM�Yhc{QmO¥[ZYhcZcZOa�¾o�YhR�R�O�o�`lk÷[ZO�QmQmiZQ��¾iZc{gh^X_ } WZO¥Yh^m`PO�cdUXTa��[ZYhcdUNPO�Q�_a^=¸VUXO�Q�QmYhcdU�TVUX`PqriZOVUXT�O�Q } _a^{[ZO�Q�oK_ } _ao�`bUXT�Q��Yhi } NPijU Ô UK��`Po�`���[ZO�Q } Yh`P[ZQp����OVU�UXYhi��mYhiZ^mQ[ZO�i���QmYhR�R�OVUXQ�qriZO
N�e Yhc4[Z`PQ�UX`PcZghiZOa��N_"QmYhiZ^mo�O

s
OVU�NPO } iZ`bUXQ t

y � c�opWZO�^mopWZOÊ; } ^mT�QmO�cdUK�cZYhc } NPiZQ1;t7³_a`P^mO } _aQmQmO�^�[ZOfN�e OK_ai ��Yhi4[ZO�Q�Rf_a^mopW�_acZ[Z`PQmO�Qp��[ZO s
�hO�^mQ

t
��Rf_a`PQ�;"o�Yhi } O�^NPO�^mT�QmOK_ai&�Ð[ZO17³_�I�Yhc¡;fo�O�qriZO

t
cZO�QmYh`bU } NPiZQ~_ao�o�O�QmQm`PwZNPO�[ZO } iZ`PQ s

y��"_a`PQ]Yhc cZO1�hO�ijU } _aQo�Yhi } O�^ c&e `PR } Yh^�UXO\o�YhR�R�O�cdUnMh[&e iZcZO } _a^�U�Yhc�cZO } O�ijU¥o�Yhi } O�^�qriZOn[ZO�QS_a^=¸VUXO�Q|��NPO�Q�UXijsd_ai��
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,fopW�_aqriZO{QmYhR�R�OVUn^mO�Q�UXO�`PcdUT/�gh^mO����ZRf_a`PQÊQmiZ^�UXYhijU�o�Yhi } O�^�iZcZO�_a^=¸VUXO�cZYhiZQno�YDÛjUXO�[&e _aijUp_acdU
} NPiZQ]opWZO�^~qriZO�QmYhc } Yh`P[ZQ]O�Q�U~`PR } Yh^�Up_acdU�� } YhiZ^ } YhiZ^mQmiZ`9��^mO�QmiZ^~N�e `PRf_aghO�[ZO�QEUXijsd_ai��Ð�&`PNPQQmYhcdU|[&e _aijUp_acdU } NPiZQn[Z`9U�o�`PNPO�Q0;�o�Yhi } O�^�qri&e `PNPQnQmYhcdU|gh^mYhQp��yý�Yh^mR�O�NPNPO�R�O�cdUK�ZiZcZORÆDµ�JÃ²� %ñ } O�ijU�¸VUX^mO�[ZTVx�cZ`PO�o�YhR�R�O�iZc"QmYhiZQÏk÷O�cZQmO�R�wZNPO�[ZO�N�e O�c�kQmO�R�wZNPOf[ZO�Q�_a^=¸VUXO�QÁ� UXO�N\qriZO

t
cZOHQmYh`bU } NPiZQ�_ao�o�O�QmQm`PwZNPO�; } _a^�UX`P^�[ZO s

[�_acZQ�NPOfgh^X_ } WZO
G(C) = (S, A − C)

`PcZ[ZiZ`bU{OVU�UXO�N\qri&e _aiZo�iZc�QmYhiZQÏk÷O�cZQmO�R�wZNPO } ^mY } ^mO C′
[ZO
ñ-cZOJ�hT�^m`bx�O

o�OVUmUXO } ^mY } ^m`PTVUXT¼ÜKyj��O�Rf_a^mqriZYhcZQ\qriZOEo�O]o�YhcZo�O } Un[ZO]o�Yhi } OEO�Q�U6@�[Z`P^m`PghTÚA���oK_a^\`PN¸c&e O�Q�UP7³_a`bU_aiZo�iZcZO�Wds } YaUXW�/�QmO�QmiZ^�NPO�QnopWZO�R�`PcZQ } _a^�Up_acdU�[ZO t } YhiZ^�_uUmUXO�`PcZ[Z^mO s Ý y¾�O�ÆDµaÞ µ [&e iZcZO�o�Yhi } O�ñ O�Q�U]N_�QmYhR�R�O~[ZO�Q } Yh`P[ZQn[ZO�Q]_a^=¸VUXO�Q�qri&e O�NPNPO~o�YhcdUX`PO�cdU{M
|C| =

∑

(u,v)∈C

c(u, v)

¾�O²M±�µ]Ð�¡GÑ�L#  ®� 5¡��¤ÆDµ�JÃ²� 5Lß¶³�M¶³L#��¡� vo�YhcZQm`PQ�UXOa��TVUp_acdU
[ZYhcZcZT]iZcH^mT�QmOK_aiH[ZO|UX^X_acZQ } Yh^�UK�k;{UX^mYhi2�hO�^\iZcZO]o�Yhi } O][ZO]o�YDÛjUR�`PcZ`PRf_aN�y

¾�O|UXWZT�Yh^=/�R�O|[ZOEý�Yh^m[fOVUÊý�iZNPþaO�^mQmYhc<�>B ý ý E �S_aQmQmiZ^mO]qriZO]NPO } ^mYhwZN?/�R�O|[Zi�õ�YaUÊRf_¾�j`PRf_aNOVU�o�O�NPiZ`�[ZO�N_�o�Yhi } O�R�`PcZ`PRf_aNPO|QmYhcdU|O�cW7³_a`bUnT�qriZ`9�a_aNPO�cdUXQ�M
¾�e O�cZQmO�R�wZNPO{[ZO�QE_a^=¸VUXO�Q|QX_uUXiZ^mT�O�Q } _a^�iZc%õ�YaU]Rf_¾�j`PRf_aNÐ[ZO s

;
t
[ZTVx�cZ`bU�iZcZO�o�Yhi } O�R�`PcZ`PRf_aNPOEñ]y

Ùe¬g� àá�¥áÏå�ÝÂâ¤�ÂÙ
ÙÏÝ¥Ú]åDãuÚ]Ý¥ß]å�ä
¬ `ScZYhiZQ�c&e _Q�hYhcZQ } _aQ } _a^mNPT�[&e `PRf_aghO�Q{Yhi#[&e O�Q } _ao�O�h�å�miZQmqri&e `Po�`���oae O�Q�U�qriZOHNPO�Q�o�Yh^Ïk

^mO�Q } YhcZ[�_acZo�O�QEQmYhcdU~_aQmQmO¼æ�Qm`PR } NPO�QO;�TVUp_awZNP`P^�y¸�]O�Rf_acZ`?/�^mO�ghT�cZT�^X_aNPOa�¸opW�_aqriZO�QmYhR�R�OVU|[Zigh^X_ } WZO�o�Yh^m^mO�Q } YhcZ[«;fiZc } `l�jO�Nn��`PRf_aghO º �~�|Yhi¡;fiZcÌ�hYK�jO�N���`PRf_aghO��h�~��y ¾�O�Q~_a^=¸VUXO�Q~^mO�k
NP`PO�cdU�opW�_aqriZO
QmYhR�R�OVUÁ; QmO�Q } NPiZQ } ^mY�opWZO�QÁ�hYh`PQm`PcZQ���[�_acZQ�NPO�Q�[ZO�i���QmO�cZQ�y¥ª�iZ`PQ�Yhc } O�ijU`PRf_agh`PcZO�^�� } _a^�O��jO�R } NPO } YhiZ^�iZcZO
`PRf_aghO º ��� qriZO
N_"QmYhiZ^mo�OO�Q�U } N_ao�T�O
_ai�k÷[ZO�QmQmiZQ�[Zi
} N_ac
[ZO�N�e `PRf_aghOa�rUp_acZ[Z`PQ�qriZO�NPO } iZ`bUXQnO�Q�U } N_ao�T~O�c�k÷[ZO�QmQmYhiZQ�y¾�O�Q } Yh`P[ZQ&[ZO�Q�_a^=¸VUXO�Q�QmYhcdU�O�c�ghT�cZT�^X_aNdoK_aNPo�iZNPT�Q&O�c67�YhcZoVUX`PYhcE[ZO¥N_Ê[Z`9:ÐT�^mO�cZo�O�[&e `PcdUXO�cZQm`bUXTNPiZR�`PcZO�iZQmO�O�cdUX^mOENPO�QSQmYhR�R�OVUXQ�y2K�cHO8:ÐOVUK��NPYh^mQmqri&e YhcfopWZO�^mopWZO6;�@no�Yhi } O�^<A�iZcZO]`PRf_aghOa�dYhc�hO�ijU
N_ } NPi } _a^�Uf[Zi�UXO�R } QfNPOW7³_a`P^mO%[ZO"N_«7³_�I�Yhc/N_ } NPiZQfc�_uUXiZ^mO�NPNPO } YhQmQm`PwZNPOa�¥[ZYhcZo O�cQmiZ`9�a_acdU�NPO�Q~o�YhcdUXYhiZ^mQ~[ZO�Q�Yhw��mOVUXQ�qriZO�N�e Yhc } O�ijU�[ZTVUXO�oVUXO�^�[�_acZQ�N�e `PRf_aghOay � ^��ÐNPO�o�YhcdUXYhiZ^[&e iZc�Yhw��mOVU�QmO�[Z`PQ�UX`PcZghiZO\NPO } NPiZQ QmYhi2�hO�cdU } _a^�iZcZOn[Z`9:ÐT�^mO�cZo�On[&e `PcdUXO�cZQm`bUXTÊNPiZR�`PcZO�iZQmO��Gæ�YhcZO[ZO } `l�jO�NPQ o�N_a`P^mQ / æ�YhcZOÊ[ZO } `l�jO�NPQ } NPiZQ QmYhR�wZ^mO�Qp� O�cdUX^mOnN�e `PcdUXT�^m`PO�iZ^�OVU¥N�e O���UXT�^m`PO�iZ^ [ZO�N�e Yhw��mOVUKy� c%_V:ÐO�oVUXO�[ZYhcZo6;�iZcZO{_a^=¸VUXO�iZc } Yh`P[ZQn[&e _aijUp_acdU } NPiZQ07³_a`PwZNPO]qriZO�N_�[Z`9:ÐT�^mO�cZo�O�O�cdUX^mO�NPO�Q`PcdUXO�cZQm`bUXT�Q][ZO�Q][ZO�i�� } `l�jO�NPQ|qri&e O�NPNPO{^mO�NP`PO{O�Q�UE`PR } Yh^�Up_acdUXOaye�]`PcZQm`��¸NPO�Q]_a^=¸VUXO�QE^mO�NP`_acdU|[ZO�i��
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¾�e _aNPghYh^m`bUXWZR�O][ZO��\Y�s�þaY��dk
	|YhNPR�YhghYh^mY�� } ^mY�o¼/�[ZO�[ZO67³_�I�YhcQm`PR�`PN_a`P^mO�;�o�O�NPiZ`�[ZO{�]`PcZ`Po��OVU]ijUX`PNP`PQmO~[ZYhcZo{N_�R�TVUXWZY�[ZO{[ZO�Q]opWZO�R�`PcZQ]_aR�T�NP`PYh^X_acdUXQp���ZRf_a`PQ�`PN�o�YhcZQ�UX^miZ`bU][ZO�i�� _a^mwZ^mO�Q
[ZO^mO�opWZO�^mopWZOa�SN�e iZc } _a^�Up_acdU�[ZON_�QmYhiZ^mo�Oa��N�e _aijUX^mO } _a^�Up_acdU�[Zi } iZ`bUXQ�ySñ\O�Qf_a^mwZ^mO�Q�QmYhcdU^mT�ijUX`PNP`PQmT�Q\UXYhijU|_ai%NPYhcZg�[ZO�N�e _aNPghYh^m`bUXWZR�O|OVU|cZO�QmYhcdU<�X_aRf_a`PQÊ^mO�o�YhcZQ�UX^miZ`bUXQ�[ZO6æ�T�^mYZy

¾�O�Q�[ZO�i��/_a^mwZ^mO�Q ��cZYaUXT�Q ¬ OVU¿�|��QmYhcdUf[Z`PQ �mYh`PcdUXQ Í ¬ OVU¿� YhcdU } YhiZ^�^X_ao�`PcZO s
OVU

t
�

^mO�Q } O�oVUX`9�hO�R�O�cdUKyÊ�E_acZQ ¬ ��UXYhijUXO�QfNPO�Qf_a^=¸VUXO�Qf^mO�NP`_acdU�iZc�c�·�iZ[ } /�^mOÊ; N�e iZc/[ZO"QmO�Qfx�NPQ
[ZYh`9�hO�cdUr¸VUX^mO]cZYhcfQX_uUXiZ^mT�O�Q�yj«÷c4�hO�^mQmO�R�O�cdUK�Z[�_acZQr�~�dUXYhijUXOE_a^=¸VUXO|^mO�NP`_acdUSiZc�x�NPQr;{QmYhc } /�^mO[ZYh`bU�¸VUX^mO|cZYhc�QX_uUXiZ^mT�Oay���YhiZQSNPO�Q�c�·�iZ[ZQSqriZ`�cZO�QmYhcdU\cZ`�[�_acZQ ¬ cZ`�[�_acZQÂ�/QmYhcdU-@nNP`PwZ^mO�QÃA�y
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¾�O�Q�c�·�iZ[ZQ|[ZO ¬ OVUO�vQmYhcdU|QmYh`bU1@E_aoVUX`97�QÂAHQmYh`bU1@ } _aQmQm`97�QÚA�ye¾�O�Q|c�·�iZ[ZQ|_aoVUX`97�Qn^mO } ^mT�kQmO�cdUXO�cdU¥O�cÁ7³_a`bU�N_O7�^mYhcdUX`?/�^mO\O���UXT�^m`PO�iZ^mOn[ZOnN�e _a^mwZ^mO<Íu`PNPQ�QmYhcdU�oK_ } _awZNPO�Q [&e TVUXO�cZ[Z^mO�N�e _a^mwZ^mO\O�c_a[ZY } Up_acdU¥[ZO�cZYhi2�hOK_ai��fc�·�iZ[ZQ��hUp_acZ[Z`PQ�qriZO|NPO�Q�c�·�iZ[ZQ } _aQmQm`97�Q�cZO|w�YhiZghO�cdU } NPiZQ��dwZNPY�qriZT�Q
} _a^�NPO�Q|_aijUX^mO�Q|c�·�iZ[ZQ|[Zi"R¿¸�R�O�_a^mwZ^mOay � c"_�UX^mYhi2�hT{iZc"opWZO�R�`Pc"_aR�T�NP`PYh^X_acdUn[�/�Q|qri&e iZcc�·�iZ[ } _aQmQm`97�[ZO�N�e iZc[ZO�Q|_a^mwZ^mO�Q|[ZO8��`PO�cdUu�hYh`PQm`Pc[&e iZc%c�·�iZ[%[ZO�N�e _aijUX^mO�_a^mwZ^mOay�]iH[ZT } _a^�UK��NPO�Q\[ZO�i��
_a^mwZ^mO�Q ¬ OVUP� QmYhcdUÊ^mT�[ZiZ`bUXQP;{NPO�iZ^mQ\^X_ao�`PcZO�Q s

OVU
t
��qriZ`�QmYhcdUÊ[ZO�Q

c�·�iZ[ZQ|_aoVUX`97�Qp��ye¾�e _aghNPYh^m`bUXWZR�O]`bUT/�^mO~O�cZQmiZ`bUXO~UX^mYh`PQnTVUp_ } O�Q�[Z`PQ�UX`PcZoVUXO�Q~M
•
Ä1±�µa¶³IKI����MÆh  M ¬ OVU6�8o�^mYh`PQmQmO�cdUr�miZQmqri&e ;o�O�qri&e `PNPQ~QmO�UXYhiZopWZO�cdUK� } ^mY�[ZiZ`PQX_acdU{_a`PcZQm`iZcopWZO�R�`Pc"_aR�T�NP`PYh^X_acdUKy

• N JÃ°�L# �� µ � µ ¶Gµ��-M�NPOopWZO�R�`Pc/_aR�T�NP`PYh^X_acdU�O�Q�U
_aiZghR�O�cdUXT<Í�NPO�Q�[ZO�i���_a^mwZ^mO�Q�QmYhcdU
@]oK_aQmQmT�QrAHO�cW7�Yh^=¸VUXQ�y

• N ®Ãµ]² µ ¶Gµ��tM ¬ OVUO�vQmO�^mO�o�YhcZQ�UX`bUXiZO�cdUKyª�O�cZ[�_acdU%N_ } W�_aQmO�[ZO�o�^mYh`PQmQX_acZo�Oa�nNPO�QHc�·�iZ[ZQ_aoVUX`97�QHO�� } NPYh^mO�cdUNPO�QHc�·�iZ[ZQ.�hYh`PQm`PcZQOVU } ^mO�cZcZO�cdU } YhQmQmO�QmQm`PYhct[ZO�Q�c�·�iZ[ZQ�O�cZo�Yh^mO
NP`PwZ^mO�Q�OVU�^mO�NP`PT�QÁ;�O�i�� } _a^�iZcZO%_a^=¸VUXO
cZYhcQX_uUXiZ^mT�Oay�¾�O�Q�c�·�iZ[ZQ�cZYhi2�hO�NPNPO�R�O�cdU�_ao�qriZ`PQ�[ZO8��`PO�cZcZO�cdU�[ZO
cZYhi2�hOK_ai��*c�·�iZ[ZQ�_aoVUX`97�Q�[ZO
N�e _a^mwZ^mO{o�Yh^m^mO�Q } YhcZ[�_acdUKy ¾�Yh^mQmqriZO{UXYhiZQENPO�Qu�hYh`PQm`PcZQ][&e iZc c�·�iZ[�_aoVUX`97�YhcdUETVUXT�O�� } NPYh^mT�Q��ÐNPOc�·�iZ[#[ZO8��`PO�cdU } _aQmQm`97ÏyM¾�_ } W�_aQmOf[ZO�o�^mYh`PQmQX_acZo�O�Q�e _a^m^=¸VUXOfNPYh^mQmqri&e iZc#c�·�iZ[4_aoVUX`97\[ZO8��`PO�cdU�hYh`PQm`Pc*� ��`_HiZcZO�_a^=¸VUXO�cZYhc�QX_uUXiZ^mT�O��E[&e iZc�c�·�iZ[<[ZO�N�e _a^mwZ^mO�Y }Z} YhQmTay � c<_
_aNPYh^mQ|UX^mYhi2�hTiZc%opWZO�R�`Pc[ZO

s
�hO�^mQ

t
� �hYh`P^nN_�x�ghiZ^mO1�h��y

¹rº �0» �6,��]^mwZ^mO�Q�[ZO�^mO�opWZO�^mopWZO�[ZO�N�e _aNPghYh^m`bUXWZR�O|[ZO��\Y�s�þaY��dk
	|YhNPR�YhghYh^mY���y
¾�_ } W�_aQmO [&e _aiZghR�O�cdUp_uUX`PYhc&�¥o�YhR�R�O%[�_acZQfN_ R�TVUXWZY�[ZO"[ZO ý�Yh^m[�kÏý�iZNPþaO�^mQmYhc&�SQX_uUXiZ^mONPO{opWZO�R�`Pc�_aR�T�NP`PYh^X_acdU�UX^mYhi2�hT�[�_acZQEN_ } W�_aQmO } ^mT�o�T�[ZO�cdUXOay�ñ\O�^�Up_a`PcZO�Q~_a^=¸VUXO�QE[ZO8��`PO�cZcZO�cdU[ZYhcZo�QX_uUXiZ^mT�O�Q��Ðo�O�qriZ`�`PR } NP`PqriZOf� �hYh`P^|NPO�Q|^=/�ghNPO�Q]o�`lk÷[ZO�QmQmiZQp��qriZO�[ZO�Q]c�·�iZ[ZQE[ZO8��`PO�cZcZO�cdUYh^ } WZO�NP`PcZQ�M�NPO�Q\_a^=¸VUXO�Q\qriZ`�NPO�Q\^mO�NP`_a`PO�cdUÚ;{NPO�iZ^ } _a^mO�cdUXQÊcZO]QmYhcdU } NPiZQÂ�a_aNP`P[ZO�Q]� } iZ`PQmqri&e O�NPNPO�QQmYhcdU
QX_uUXiZ^mT�O�Qp��yu¾�O�Q
[ZO�i�� _a^mwZ^mO�Q
QmO�QmT } _a^mO�cdU%[ZYhcZo O�c } NPiZQm`PO�iZ^mQJ7�Yh^=¸VUXQ��Ê_Ksd_acdU } YhiZ^^X_ao�`PcZO�Q

s
�
t
��OVU�NPO�Q�[Z`9:ÐT�^mO�cdUXQ�c�·�iZ[ZQ�Yh^ } WZO�NP`PcZQ�y¾�_ } W�_aQmO\[&e _a[ZY } UX`PYhc6��`PQmOP;|^mO�o�YhcZQ�UX`bUXiZO�^�NPO�Q�_a^mwZ^mO�Q ¬ OVU<� ��UXYhi��mYhiZ^mQ�_Q�hO�oÊNPO�Q�^X_ao�`PcZO�Q^mO�Q } O�oVUX`9�hO�Q s
OVU

t
��y � c�opWZO�^mopWZOÊ[ZYhcZoP;|[ZYhcZcZO�^�iZc�cZYhi2�hOK_ai } _a^mO�cdU´�a_aNP`P[ZO]� ��`_|iZcZOÊ_a^=¸VUXOcZYhcQX_uUXiZ^mT�O��u;�opW�_aqriZO{Yh^ } WZO�NP`Pc&�Z_ }Z} _a^�UXO�c�_acdU]_aiR¿¸�R�O�_a^mwZ^mO�qriZO�NPiZ`�y ¬ `�iZc%Yh^ } WZO�NP`PccZO�UX^mYhi2�hO\_aiZo�iZc } _a^mO�cdUK�¾`PNd[ZO8��`PO�cdU�iZc{c�·�iZ[�NP`PwZ^mOa�KOVU�UXYhiZQ�QmO�Q�x�NPQ�[ZO8��`PO�cZcZO�cdU Yh^ } WZO�NP`PcZQ�y¾�e _a[ZY } UX`PYhc�QmO�UXO�^mR�`PcZO�NPYh^mQmqri&e `PN cZO�^mO�Q�UXO } NPiZQ~[&e Yh^ } WZO�NP`PcZQ���N_HQ�UX^miZoVUXiZ^mO�[&e _a^mwZ^mO�[ZO ¬OVU�[ZO6�vO�Q�U][ZYhcZo�^mO�Q�Up_aiZ^mT�O���y¸ª�iZ`PQ���N�e _aNPghYh^m`bUXWZR�O|^mO } _aQmQmO{O�c } W�_aQmO�[ZO�o�^mYh`PQmQX_acZo�Oay¾�O } ^mY�o�O�QmQmiZQÊQmO|UXO�^mR�`PcZO|NPYh^mQmqriZO]NPO�Q\_a^mwZ^mO�Q\cZO } O�i2�hO�cdU } NPiZQ\o�^mY�ÎPUX^mO�� } _aQS[ZO]c�·�iZ[ZQ_aoVUX`97�Qp�EOVU�qriZOfNPO�Q�_a^mwZ^mO�Q{QmYhcdU�QmT } _a^mT�Q } _a^{[ZO�Q�_a^=¸VUXO�Q�QX_uUXiZ^mT�O�QfM�Yhc4_"_uUmUXO�`PcdU{iZc õ�YaURf_¾�j`PRf_aN ��OVU|[ZYhcZo�iZcZO�o�Yhi } O�R�`PcZ`PRf_aNPO���y

¾�O [ZT87³_aijUH[ZO o�OVU%_aNPghYh^m`bUXWZR�Oa� O�c o�YhR } _a^X_a`PQmYhc�_Q�hO�o�o�O�NPiZ`][ZO��]`PcZ`Poa�SO�Q�U
qriZO NPO�QopWZO�R�`PcZQ�_aR�T�NP`PYh^X_acdUXQÐcZO¥QmYhcdU } _aQ�cZT�o�O�QmQX_a`P^mO�R�O�cdU�[ZO¥NPYhcZghiZO�iZ^�R�`PcZ`PRf_aNPOay ¬ _no�YhR } NPO��j`bUXT
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UXWZT�Yh^m`PqriZO~�
O(m n2 |C|)

�uYhö
|C|

O�Q�U NPO\o�YDÛjU [ZO\N_|o�Yhi } O\R�`PcZ`PRf_aNPO���O�Q�U�[ZYhcZo\Qmi } T�^m`PO�iZ^mO<Ío�O } O�cZ[�_acdUK��O�c } ^X_uUX`PqriZOa�ZQmiZ^nNPO�QÊ`PcZQ�Up_acZo�O�QÊUX^X_a`bUXT�O�QÊO�c���`PQm`PYhc&��N�e _aghNPYh^m`bUXWZR�O�[ZO6�\Y�s�þaY��dk	|YhNPR�YhghYh^mY���O�Q�U|wZ`PO�c%R�O�`PNPNPO�iZ^\qriZO�o�O�NPiZ`�[ZO{�]`PcZ`Poay
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� AB�8¦��6¢´þC�M©Wýÿ 
�E_acZQÊo�OVUmUXO } _a^�UX`PO���qriZ`&_�Y�o�o�i } TEN_{Rf_��mO�iZ^mO } _a^�UX`PO|[Zi
Q�Up_aghOa�jO�c
[ZiZ^mT�O��SYhc
QmO } YhQmONPO } ^mYhwZN?/�R�OfQmiZ`9�a_acdUM TVUp_acdU�[ZYhcZcZT_ai*R�Yh`PcZQ�[ZO�i�� } ^m`PQmO�Q�[ZO.��iZO[&e iZc*R¿¸�R�OHYhw��mOVUOVU�NPO�Q } _a^X_aR¿/VUX^mO�Q{[ZO�Q�oK_aR�T�^X_aQ�o�Yh^m^mO�Q } YhcZ[�_acdUXO�Q�� ^mO�o�YhcZQ�UX^miZ`P^mOfiZc4R�Y�[�/�NPOf�h� [ZOHo�OVU

Yhw��mOVUKy
� c
UX^X_Q�a_a`PNPNPO|`Po�`&QmiZ^n[ZO�Q�gh^X_ } WZO�Q|�h���Z[ZOS7�Yh^mR�OEo�iZwZ`PqriZOay � c } YhiZ^m^X_�Qm`PR } NPO�R�O�cdUÊQmO^mO } ^mT�QmO�cdUXO�^�iZc�gh^X_acZ[ o�iZw�Oa�&qri�_a[Z^m`PNPNPT{[ZO17³_�I�Yhc�^mT�ghiZNP`?/�^mO{O�c<[ZO�UX^=/�QEcZYhR�wZ^mO�i�� } OVUX`bUXQo�iZw�O�Q�yZ«÷N&Q�e _agh`bUÊ[ZYhcZo~[&e iZc
O�Q } _ao�O�[Z`PQmo�^mOVU�MjR¿¸�R�O]Qm`&N_�7�Yh^mR�O][ZO~N�e Yhw��mOVUu;�^mO�o�YhcZQ�UX`bUXiZO�^O�Q�USNPO } NPiZQ�QmYhi2�hO�cdU\o�YhcdUX`PcriZOa�dYhc�cZO } YhiZ^m^X_~_Q�hO�o|o�OVUmUXO�R�TVUXWZY�[ZOnO�c�^mO�o�YhcZQ�UX^miZ`P^mO�qri&e iZcZO7�Yh^mR�O�[Z`PQmo�^mTVUX`PQmT�Oa�&o�YhR�R�O�Qm` N�e Yhc�opWZO�^mopW�_a`bU�;H`PR�`bUXO�^|N_¿7�Yh^mR�O�[ZO�[ZT } _a^�U�O�c _aghO�c�IK_acdUOVUnO�c
O�R } `PN_acdU\o�Yh^m^mO�oVUXO�R�O�cdU�[ZO } OVUX`bUXQ\o�iZw�O�Q{�g;�N_{Rf_acZ`?/�^mO][ZO�Q�@�¾�O�ghYSAZ��y � c } YhiZ^m^X_o�O } O�cZ[�_acdU�[Z`PR�`PcriZO�^ } OVUX`bUÁ; } OVUX`bU�NPOHo Ô UXTH[ZO�Q�o�iZw�O�Q�T�NPT�R�O�cdUp_a`P^mO�Q } YhiZ^�YhwjUXO�cZ`P^�iZcZO

} NPiZQ�gh^X_acZ[ZO } ^mT�o�`PQm`PYhc ��[�_acZQ�N_<NP`PR�`bUXOf[ZO�Qf^mO�QmQmYhiZ^mo�O�QHRf_uUXT�^m`PO�NPNPO�Q�[ZO%N_<Rf_aopWZ`PcZO[ZOoK_aNPo�iZN���y
¾�e _aNPghYh^m`bUXWZR�O�qriZO~cZYhiZQ } ^mY } YhQmYhcZQr�a_W@|T�o�N_a`P^mO�^<AfN�e O�Q } _ao�O��h�å;�UX^X_Q�hO�^mQ�NPO�QÊ`PRf_aghO�Q

º �å7�YhiZ^mcZ`PO�Q�ya¾�_ } ^mY��mO�oVUX`PYhc%[&e iZcZO�QmO�iZNPO{[ZO{o�O�Q|`PRf_aghO�Q�[�_acZQ|N�e O�Q } _ao�O��h� ��x�ghiZ^mO � ��iZc
o�iZw�O�wZN_acZonQmiZ^<7�YhcZ[�cZYh`P^p� } ^mY�[ZiZ`bU�iZc�o Ô cZO�[ZO�NPiZR�`?/�^mO<Íaoae O�Q�Ur; } _a^�UX`P^ [ZO º `PRf_aghO�Q qriZOa�O�c<YhwZQmO�^>�a_acdU�N�e `PcdUXO�^mQmO�oVUX`PYhc�[ZO�o Ô cZO�Q���Yhc } O�ijU{o�YhR�R�O�cZo�O�^6;
^mO�o�YhcZQ�UX^miZ`P^mO�iZc«�hYhNPiZR�O
��x�ghiZ^mO ( ��y�«÷o�`���NPOfo�iZw�O
Yh^m`Pgh`Pc�_aN¥O�Q�U�[ZT87�Yh^mR�THoK_a^�� _Q�hO�oQmO�iZNPO�R�O�cdU�[ZO�i��ß7³_a`PQmo�OK_ai���[ZO
NPiZR�`?/�^mOa�r`PN�cZO } O�ijU�Q�e _agh`P^\qriZO~[ZO~N�e `PcdUXO�^mQmO�oVUX`PYhcH[ZOE[ZO�i��o Ô cZO�Qn[ZO~QmO�oVUX`PYhc
oK_a^m^mT�O<ÍZoae O�Q�UO�c ^X_��mYhijUp_acdU�[ZO�Q�_acZghNPO�Q~[ZOÁ��iZO"� } _a^�O��jO�R } NPOa��iZcZOÁ��iZOÊ@~[ZO�[ZYhQrAZ�EqriZO�N�e Yhc } YhiZ^m^X_^mO�o�YhcZQ�UX^miZ`P^mO�N_17�Yh^mR�O~Yh^m`Pgh`Pc�_aNPO|[Zi%o�iZw�Oay

¾�O�QP@�7³_a`PQmo�OK_ai��{NPiZR�`PcZO�i��OA�QmYhcdU�O�c4�hY�shT�Q } _a^�NPO�Q } _a^�UX`PO�Q�[ZO�Q�`PRf_aghO�Q�qriZ`ro�YhR } Yh^�UXO�cdU[ZO67�Yh^�UXQR@Eo�YhcdUX^X_aQ�UXO�QrA#��[Z`9:ÐT�^mO�cZo�O�Q][&e `PcdUXO�cZQm`bUXT{NPiZR�`PcZO�iZQmO�����`Po�`�NPO�Q|w�Yh^m[ZQ|[Zi o�iZw�Oay ¾�_
R�TVUXWZY�[ZO�[ZO�Q��a�m�����4�V�����fO�Q�U{ijUX`PNP`PQmT�O } YhiZ^�^mOVUX^mYhi2�hO�^�N_.7�Yh^mR�O�[ZO�N�e Yhw��mOVU{�h�§; } _a^�UX`P^[ZO�QnUX^X_ao�O�Q�N_a`PQmQmT�O�Q } _a^no�O�QR@O7³_a`PQmo�OK_ai��NPiZR�`PcZO�i��ÁAH[�_acZQ|NPO~gh^X_ } WZOay

¹rº �0» � ,
ª�^mY��mO�oVUX`PYhc%[&e iZcZO�`PRf_aghOE[�_acZQ�N�e O�Q } _ao�O{�h� �Ïô¾��y
K�c4^mTK_aNP`bUXTa�&oae O�Q�U�[�_acZQ�N�e _aijUX^mO�QmO�cZQ�qriZOfcZYaUX^mOf_aNPghYh^m`bUXWZR�O�O8:ÐO�oVUXiZOfN_ } ^mY��mO�oVUX`PYhc/M[ZO } iZ`PQ�N�e O�Q } _ao�O �h� �hO�^mQHopW�_ao�iZcZO [ZO�Qf`PRf_aghO�Q º �ßÍSRf_a`PQ�NPO } ^m`PcZo�` } O^mO�Q�UXO"NPO%R¿¸�R�Oay'|cZO } _a^�UX`PO�[Zi<UX^X_Q�a_a`PN�_
o�YhcZQm`PQ�UXT¿;
`PR } NPT�R�O�cdUXO�^ENPO�Q-7�Yh^mR�iZNPO�Q~Rf_uUX^m`Po�`PO�NPNPO�Q|[ZO } ^mY��mO�o�kUX`PYhc%[&e iZcZO�Qmo¼/�cZO�QmiZ^]iZc } N_acW7�Y�oK_aN���TVUp_acdUE[ZYhcZcZT�NPO�Q } _a^X_aR¿/VUX^mO�Q|[ZO�N_�oK_aR�T�^X_ ��cZYaUX^mO_aNPghYh^m`bUXWZR�O�QX_a`bU�UX^X_a`bUXO�^{[ZO�Q } _a^X_aR¿/VUX^mO�Q�[ZOHoK_aR�T�^X_ [ZYhcZcZT�Q�QmYhiZQR7�Yh^mR�O¡@�c�_uUXiZ^mO�NPNPOOA

, } YhQm`bUX`PYhc&�Ð[Z`P^mO�oVUX`PYhc<[Zi ^mO�gd_a^m[&� 7�Y�oK_aNPOa�&[Z`P^mO�oVUX`PYhc�[ZO�N_J�hO�^�UX`PoK_aNPO1, Yhö QmYhiZQ{N_J7�Yh^mR�O[&e iZcZOÊRf_uUX^m`Po�O
3×4

O�c�o�Y�Yh^m[ZYhcZcZT�O�Q } ^mY��mO�oVUX`9�hO�Qp��yrñ\O } O�cZ[�_acdUK�hcZYhiZQ cZOÊ[ZTVUp_a`PNPNPO�^mYhcZQ } _aQ`Po�`�NPO�Q-7³_aQ�UX`P[Z`PO�iZQmO�QET�qri�_uUX`PYhcZQERf_uUX^m`Po�`PO�NPNPO�Q�[ZO } ^mY��mO�oVUX`PYhc�OVU�NPO�Q } _a^X_aR¿/VUX^mO�QE[ZO�Q~oK_aR�T�k^X_aQnMdQm`�O�NPNPO�Q QmYhcdU\`PcZ[Z`PQ } O�cZQX_awZNPO�QÂ;~N�e `PR } NPT�R�O�cdUp_uUX`PYhc{[ZO�N�e _aNPghYh^m`bUXWZR�Oa�¾O�NPNPO�Q�o�YhR } Yh^�UXO�cdU
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¹rº �0» ( ,
ª�^mY��mO�oVUX`PYhc%[&e iZcZO�`PRf_aghOE[�_acZQ�N�e O�Q } _ao�O{�h� � º ��y

��[ZOHcZYaUX^mO } Yh`PcdU�[ZOJ��iZO&O � } O�ijU�[&e `PcdUXT�^=¸VUK��QmiZ^�NPO�Q } N_acZQ�Rf_uUXWZT�Rf_uUX`PqriZO�o�YhR�R�Of_aNPghYuk^m`bUXWZR�`PqriZOH��R¿¸�R�O�Qm`�O�NPNPO�Q]QmYhcdU~N_fw�_aQmO�[ZO�QEUXO�opWZcZ`PqriZO�Q~o�N_aQmQm`PqriZO�Q~[ZOW@EQ�UXT�^mT�Y���`PQm`PYhcJA��
NPO�wZijU{[ZO�cZYaUX^mO�UX^X_Q�a_a`PN TVUp_a`bUr�miZQ�UXO�R�O�cdU{[&e O�c } ^mO�cZ[Z^mO�[ZO�o�YhcdUX^mO�k } `PO�[¸��yÃK�NPNPO�Q{_aNPYhiZ^m[Z`lk^X_a`PO�cdU]O�c YhijUX^mO{o�O�^X_ }Z} Yh^�U][ZO } NPiZQm`PO�iZ^mQ } _aghO�Q���[ZO�NPO�oVUXiZ^mO } _aQmQX_awZNPO�R�O�cdUE^mT�w�_a^mw�_uUX`9�hOayz|YhiZQ]o�YhcZQmO�`PNPNPYhcZQ|[ZYhcZo�_ai NPO�oVUXO�iZ^O7�^m`_acZ["[ZO�o�Y�Yh^m[ZYhcZcZT�O�QEWZYhR�YhgD/�cZO�Q���[ZO�Rf_uUX^m`Po�O�Q|[ZO
} ^mY��mO�oVUX`PYhcOVU|[ZO~UX^X_acZQ>7�Yh^mRf_uUX`PYhcZQ\[ZO{N�e O�Q } _ao�O�[ZO�o�YhcZQmiZNbUXO�^6B PE� E yN¥Yh`Po�`&o�YhR�R�O�cdU�N�e _aNPghYh^m`bUXWZR�O } ^mY�o¼/�[ZO�M

Q �SR #&- ��� % �*R&� ºT#&-*UWV
«÷cZ`bUX`_aNP`PQmO�^¥UXYhijUXO�Q�NPO�Q|_a^=¸VUXO�Q�[Zi%gh^X_ } WZO{�h� ;¿+
X-µ�JÃ±�opW�_aqriZO{o�iZw�O�T�NPT�R�O�cdUp_a`P^mO�ñ [Zi%gh^X_ } WZOX-µ�JÃ±�opW�_aqriZO{`PRf_aghO º �)«

ª�^mY��mOVUXO�^]ñ QmiZ^�«
��^mYhi2�hO�^�� NPO|^mO�oVUp_acZghNPO]O�cZghNPYhw�_acdU���x�gZy ) �¥N_ } ^mY��mO�oVUX`PYhcH[ZO�ñ/QmiZ^Ê««÷cdUXT�gh^mO�^�NPO~gh^X_a[Z`PO�cdU�[ZO�N�e `PcdUXO�cZQm`bUXT~NPiZR�`PcZO�iZQmO~QmiZ^|�
���mYhijUXO�^�NPO~^mT�QmiZNbUp_uU|_ai } Yh`P[ZQn[ZO�opW�_ao�iZcZO{[ZO�Q{ô º _a^=¸VUXO�Q�[ZO�ñ

� }Z} NP`PqriZO�^\iZcZO�7�YhcZoVUX`PYhcH[ZOEN_�7�Yh^mR�O x 7→
k

(1 + k′ x2)

_ai } Yh`P[ZQ\[ZO~opW�_aqriZO�_a^=¸VUXO
��O�NP`PO�^ÊNPO�QnQm`l��7³_ao�O�Q�O���UXT�^m`PO�iZ^mO�Q|[Zi%gh^X_ } WZO�_ai } iZ`bUXQ{��x�gZy * ���O�NP`PO�^0;�N_�QmYhiZ^mo�O{iZc%QmYhR�R�OVUnQm`bUXiZT{_aio�O�cdUX^mO{[ZO�N�e Yhw��mOVUO;�^mO�o�YhcZQ�UX`bUXiZO�^
ñ\Yhi } O�^�NPO~gh^X_ } WZO�_Q�hO�o{N�e _aNPghYh^m`bUXWZR�O|[ZO��\Y�s�þaY��dk
	|YhNPR�YhghYh^mY��

¹rº �0» ) ,
��O�oVUp_acZghNPO~O�cZghNPYhw�_acdUKy
¬ iZ^{N_Hx�ghiZ^mO * ��NPO } iZ`bUXQf��^mO�NP`PT�_ai��¡7³_ao�O�Q�O���UXO�^mcZO�Q�[Zi#gh^X_ } WZO�Qp�~O�Q�U�^mO } ^mT�QmO�cdUXTHO�c^mYhiZghOa�uN_�QmYhiZ^mo�O���^mO�NP`PT�Or;]iZc�iZcZ`PqriZO\QmYhR�R�OVUK� } N_ao�TÊ_ai�o�O�cdUX^mOn[ZO\N�e Yhw��mOVU<;]^mO�o�YhcZQ�UX`bUXiZO�^p�x�ghiZ^mO�O�c%wZNPO�i&�ZOVU|N�e Yhw��mOVU�^mO�o�YhcZQ�UX^miZ`bU���iZcQm`PR } NPOEo�iZw�O����¸O�cW�hO�^�UKy
¾�O�o�Y�[ZO�[ZO�cZYaUX^mO~`PR } NPT�R�O�cdUp_uUX`PYhcHO�Q�U|O�cdUX`?/�^mO�R�O�cdU|[Z`PQ } YhcZ`PwZNPOS;�N�e _a[Z^mO�QmQmO
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¹rº �0» * ,ñ\Yhi } O�[�_acZQ�iZc%gh^X_ } WZO{�h��y

Y�Y�YPZG[]\V^�_a`4b�cD^ed�fPZg^ed�feh4i�f�\Dj2dkhDo�b�p2d2h�Y�d�\V[�ZDn\[\]
OVUfcZYhiZQfijUX`PNP`PQmYhcZQ�iZcZO"`PR } NPT�R�O�cdUp_uUX`PYhc�[ZOWLSiZ^m`O�\Y�s�þaY�� } YhiZ^�NPO%oK_aNPo�iZN�[ZO"N_<o�Yhi } OR�`PcZ`PRf_aNPOay

��e _aijUX^mO�QfUX^X_Q�a_ai��/ijUX`PNP`PQX_acdU�NPO�QH�a�m����� �V����� } YhiZ^f^mO�o�YhcZQ�UX^miZ`P^mO"[ZO�QHYhw��mOVUXQH�h�ìYhcdU
[ZT%�T;j� Yhi*QmYhcdU�O�c*UX^X_a`Pc4[&e ¸VUX^mOO8:ÐO�oVUXiZT�Q�ySz|YaUX^mO_ }Z} ^mY�opWZOQmO
[ZT�Rf_a^mqriZOQmiZ^ } NPiZQm`PO�iZ^mQ_aQ } O�oVUXQ�M

•
��YhijUXO�Q�NPO�Q�`Pc27�Yh^mRf_uUX`PYhcZQ�[ZOngh^X_a[Z`PO�cdU�o�YhcdUXO�criZO�QS[�_acZQ�opW�_aqriZO�`PRf_aghO\QmYhcdU¥ijUX`PNP`PQmT�O�Q
OVU } ^mY��mOVUXT�O�Q~[�_acZQ~NPO�gh^X_ } WZOfMÐNPO�Q]`PRf_aghO�Q]cZO�QmYhcdU } _aQ } ^mTK_aN_awZNPO�R�O�cdUÁ@EQmO�ghR�O�c�kUXT�O�QuA1��UX^X_acZQ>7�Yh^mR�T�O�QHO�c `PRf_aghO�QfwZ`Pc�_a`P^mO�QfQmT } _a^X_acdUNPO } ^mO�R�`PO�^ } N_ac [ZiÒ7�YhcZ[¸���
o�YhR�R�OE[�_acZQ�B ¬ N�^ +D+ E } _a^�O��jO�R } NPOay

•
¾�_ } W�_aQmO[ZO%�a�m�����/�V�����%O�Q�U�iZcZ`PqriZOa��x�c�_aNPO
OVU�[ZTVx�cZ`bUX`9�hO<Í O�ctYhijUX^mOa� O�NPNPO } ^mO�cZ[O�c�o�YhR } UXO�`PR�R�T�[Z`_uUXO�R�O�cdU|N�e O�cZQmO�R�wZNPO�[ZO�N�e O�Q } _ao�O��h��o�YhcZQm`P[ZT�^mTay&��e _aijUX^mO�Q~R�T�k
UXWZY�[ZO�Q¥ijUX`PNP`PQmO�cdU�NPO�QS�a�m�����H�V�����][ZO07³_�I�Yhc�`bUXT�^X_uUX`9�hOÊOVUSNPY�oK_aNPOa�ao�YhR�R�OÊo�O�NPNPOnO�� } YhQmT�O[�_acZQ�B ^&ª�_S+4� E y

•
z|YhiZQ�ijUX`PNP`PQmYhcZQ�O��jo�NPiZQm`9�hO�R�O�cdU�NPO�Q��a�m�����t�V�����o�YhR�R�O�R�TVUXWZY�[ZOf[&e Y } UX`PR�`PQX_uUX`PYhc&�Up_acZ[Z`PQ{qriZO
NPO�Q��a�m�����*�V�����QmYhcdU } _a^>7�Yh`PQ{ijUX`PNP`PQmT�Q{[ZOHo�YhcZo�O�^�U�_Q�hO�o
[&e _aijUX^mO�Q�UXO�opW�kcZ`PqriZO�Q�o�YhR�R�OENPO�Q�o�YhcdUXYhiZ^mQ|_aoVUX`97�Q{�>B `S�r�-+h� E �\Yhi%NPOf�X�a�Ca�>Tb����>B ^&ª�_S+4� E ��y
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�Ã� cd�u¥Ã�e�C�M¨f�M¥
N¥Yh`Po�`�qriZO�NPqriZO�QH^mT�QmiZNbUp_uUXQ�� } ^mT�QmO�cdUXT�Q } _a^fYh^m[Z^mO%o�^mYh`PQmQX_acdUH[ZO"o�YhR } NPO��j`bUXTa�¥YhwjUXO�criZQgh^TÕao�O6;�N�e _aNPghYh^m`bUXWZR�O } ^mT�QmO�cdUXT�[�_acZQ�N_�QmO�oVUX`PYhc } ^mT�o�T�[ZO�cdUXOay��YhijUXO�QSNPO�Q¥`PRf_aghO�Q�[ZO�w�_aQmOa��_a`PcZQm`�qriZO|NPO�Q¥^mT�QmiZNbUp_uUXQ]��QmYhiZQÂ7�Yh^mR�On[ZO�x�NPR�Q�_EiZ`Popþ��n`PR�O

,�;R��`PQm`PYhcZcZO�^nO�cß@]w�YhiZo�NPOuAZ�ÊQmYhcdU|[Z`PQ } YhcZ`PwZNPO�Q0;�o�OVUmUXO�_a[Z^mO�QmQmO�M
Y�Y�YPZG[]\V^�_a`4b�cD^ed�fPZg^ed�feh4i�f�\Dj2dkhVl�dWZ�_SgVfe\�fSZ4h\[h]

��YhiZQ�NPO�Q�Yhw��mOVUXQ�^mO�o�YhcZQ�UX^miZ`bUXQ�YhcdU¥iZcZOno�YhiZNPO�iZ^ iZcZ`97�Yh^mR�OÊOVU�cZOnQmYhcdUS[ZYhcZo } _aQ o�YhNPYh^m`PT�QO�c½7�YhcZoVUX`PYhc#[ZO�Q�[ZYhcZcZT�O�Q���oK_a^{cZYhiZQ�cZYhiZQ�QmYhR�R�O�Q{o�YhcZo�O�cdUX^mT�Q�QmiZ^�NPO } ^mYhwZN?/�R�O�[ZOf^mO�ko�YhcZQ�UX^miZoVUX`PYhc�[ZO�N_�7�Yh^mR�On[&e iZc�Yhw��mOVUKy�¾�O } ^mYhwZN?/�R�Ono�YhcZQm`PQ�Up_acdUr;~o�YhNPYh^m`PO�^�iZc�R�Y�[�/�NPOn�h�[ZT%�T;%[ZYhcZcZT�O�c½7�YhcZoVUX`PYhc [ZO�Q�o�YhiZNPO�iZ^mQ{YhwZQmO�^>�hT�O�Q�QmiZ^{NPO�Q{`PRf_aghO�Q�QmO�^mT�QmYhijU17³_ao�`PNPO�R�O�cdUKy
¬ `Pghc�_aNPYhcZQ�UXYhijUXO87�Yh`PQ�qriZO o�O�^�Up_a`PcZQf_aNPghYh^m`bUXWZR�O�Q�Q�e _a`P[ZO�cdUH[ZO�Qf`Pc27�Yh^mRf_uUX`PYhcZQ�[ZO"o�YhiZNPO�iZ^
o�YhcdUXO�criZO�Q|[�_acZQ|NPO�Qn`PRf_aghO�Q } YhiZ^no�YhcZQ�UX^miZ`P^mO�NPO~R�Y�[�/�NPO~�h� ��o�O�c&e O�Q�U } _aQ�cZYaUX^mO~oK_aQp��y

Ù�Ùe¬>� i�ä�ådÛtå�á>×ü#-ÙÏä
¾�O } ^mO�R�`PO�^P�mO�i�[ZOf[ZYhcZcZT�O�Q��`PRf_aghO�Q{Q�s�cdUXWZTVUX`PqriZO�Qp��O�Q�U�O���UX^=¸�R�O�R�O�cdU�Qm`PR } NPO%M�iZco�iZw�O|wZN_acZo|QmiZ^Â7�YhcZ[fcZYh`P^��D��i } O�^ } O�cZ[Z`Po�iZN_a`P^mO�R�O�cdUr;�opW�_ao�iZcZOE[ZO|QmO�Qr7³_ao�O�QE��NPO�QSQmYhiZ^mo�O�Q[ZO�NPiZR�`?/�^mO���`P^�UXiZO�NPNPO�Q~QmYhcdU } N_ao�T�O�Q�[ZO�UXO�NPNPO�QmYh^�UXO�qriZO�N�e T�o�N_a`P^X_aghO�c&e O�Q�U } _aQ } _a^�UXYhijU�NPOR¿¸�R�OS,"OVU~N_¿��iZO�c&e O�Q�U } _aQEUXYhi��mYhiZ^mQ } _a^>7³_a`bUXO�R�O�cdU } O�^ } O�cZ[Z`Po�iZN_a`P^mO-,"Rf_a`PQ|UXYhijU~o�O�N_cZO[ZYh`bU } _aQ } O�^�UXiZ^mw�O�^�N_ ^mO�o�YhcZQ�UX^miZoVUX`PYhc&� } iZ`PQmqriZONPO�Q } _a^X_aR¿/VUX^mO�Q�[ZO�Q�oK_aR�T�^X_aQ�QmYhcdUo�YhcZcriZQp��y

¹rº �0» ô�+�,ñ\iZw�O
ª�YhiZ^�o�O } ^mO�R�`PO�^�O��jO�R } NPOÊQm`PR } NPOa�ucZYhiZQ�R�YhcdUX^mYhcZQ�UX^mYh`PQ ^mT�QmiZNbUp_uUXQ [ZOn^mO�o�YhcZQ�UX^miZoVUX`PYhc&�_ } ^=/�Q } ^m`PQmO~O�c%o�YhR } UXO�[ZO�QmO�iZNPO�R�O�cdU º `PRf_aghO�Q��

¹rº �0» ôhô�,ñ\iZw�O-,H^mO�o�YhcZQ�UX^miZoVUX`PYhc., º oK_aR�T�^X_aQ
[ZO�ü�`PRf_aghO�Q��
OVU�[ZO � `PRf_aghO�QEM

Ù�Ùe¬y! jlk�mräÐÛjå*Ú]Ý¥Ú5àÐÝ¥Ú]Ú]ä ��ä�å*äÐÛtÝ$kEådÛ�ÜZß]à¸ÛjáÏÝ¥Ú
¾�O } ^mYhwZN?/�R�Ou;�N�e Yh^m`Pgh`PcZOÊ[ZO�w�OK_aiZo�Yhi } [ZO�[Z`9U�o�iZNbUXT�Q¥O�cf^mO�o�YhcZQ�UX^miZoVUX`PYhcf�h� O�Q�U\N�e YhwZQÏkUX^miZoVUX`PYhc"MjiZc
Yhw��mOVU{��YhiHiZcZO } _a^�UX`PO][&e iZc
Yhw��mOVU�� } O�ijUnO�c
oK_aopWZO�^niZc
_aijUX^mOayZ�E_acZQÊo�O~oK_aQ��
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¹rº �0» ô º ,ñ\iZw�O-,H^mO�o�YhcZQ�UX^miZoVUX`PYhc.,Hü�oK_aR�T�^X_aQ

¹rº �0» ô���,ñ\iZw�O-,H^mO�o�YhcZQ�UX^miZoVUX`PYhc., � oK_aR�T�^X_aQ

qriZO�NPNPOS`PRf_aghO } ^mO�cZ[Z^mOÊO�c�o�YhR } UXO } YhiZ^�^mO�o�YhcZQ�UX^miZ`P^mO\qriZO�NZYhw��mOVU�ò|ñ\YhR�R�O�cdU�QX_Q�hYh`P^��a[�_acZQiZcZO|`PRf_aghO�[ZYhcZcZT�Oa��qriZO�NPNPO } _a^�UX`PO�[&e iZcHYhw��mOVU\O�Q�UÊoK_aopWZT�O } iZ`PQmqriZOa�Q�miZQ�UXO�R�O�cdUK��YhcfcZO|QX_a`bU
} _aQ�O�cZo�Yh^mO�qriZO�NPNPO~O�Q�U|QX_ } YhQm`bUX`PYhc
O��Z_aoVUXO } _a^�^X_ }Z} Yh^�U|_ai^mO�Q�UXO{[ZO�N�e O�c4��`P^mYhcZcZO�R�O�cdU�òz|YhiZQ_Q�hYhcZQ%[ZYhcZo UXO�Q�UXTa�nQmiZ^iZc O��jO�R } NPO�Qm`PR } NPOa�SN_4oK_ } _ao�`bUXT�[ZO�N�e _aNPghYh^m`bUXWZR�OÊ;
^mO�o�YhcZQ�UX^miZ`P^mO[ZO�i��tYhw��mOVUXQ�[Z`PQ�UX`PcZoVUXQ�� N�e iZctoK_aopWZT } _a^�N�e _aijUX^mOay�ª�YhiZ^�o�O�Q�[ZYhcZcZT�O�Q��ScZYhiZQ_Q�hYhcZQ�[ZYhcZo�^mO�NP`PT~[ZO�i����hYK�jO�NPQ�;�N_�QmYhiZ^mo�Of��iZc"_ai%o�O�cdUX^mO�[ZO�opW�_aqriZO�Q } W�/�^mO���y

¹rº �0» ôKü1,
�]O�i��%Q } W�/�^mO�Q
¾�O.7³_a`bU�qriZONPO�Q�`Pc27�Yh^mRf_uUX`PYhcZQ{o�YhcdUXO�criZO�Q�[�_acZQ�opW�_aqriZO`PRf_aghOfQmYhcdU } ^mY��mOVUXT�O�Q�[�_acZQN�e O�Q } _ao�O��h��OVU�_V:ÐO�oVUXO�cdU~N�e O�cZQmO�R�wZNPO�[Zi�gh^X_ } WZO } O�^mR�OVUE[ZO�^mT�QmYhiZ[Z^mO�NPO } ^mYhwZN?/�R�O�Qm`PR�k

} NPO�R�O�cdUK�ZQX_acZQ|_Q�hYh`P^nw�O�QmYh`Pc%[ZOS7³_a`P^mOE[ZO�o�Yh^m^mT�N_uUX`PYhc
O�cdUX^mO�NPO�Q�[Z`9:ÐT�^mO�cdUXO�Q�`PRf_aghO�QEM

¹rº �0» ô��6,
�]O�i��%Q } W�/�^mO�Q0,H^mO�o�YhcZQ�UX^miZoVUX`PYhc

Ù�Ùe¬g� �/Ý$kEß]ådÛjä�å�å�ä
'|c_aijUX^mO } ^mYhwZN?/�R�O]QmYhi2�hO�cdU�O�cZcrijshO�i��O�c
^mO�o�YhcZQ�UX^miZoVUX`PYhc.��`PO�cdUn[ZiJ7³_a`bU\qriZO~NPOu7�YhcZ[[ZO�Q } WZYaUXYhQ¥`PcdUX^mY�[ZiZ`bU�[ZO�Q } O�^�UXiZ^mw�_uUX`PYhcZQ�yrñ\YhR�R�O�cdU¥NPO } ^mYhgh^X_aR�R�OÊQX_a`bU�k÷`PNjqriZO�NPQ¥QmYhcdUSNPO�Q
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Yhw��mOVUXQ~qriZO�cZYhiZQEQmYhiZW�_a`bUXYhcZQE^mO�o�YhcZQ�UX^miZ`P^mO�OVU~o�O�i���qriZ` cZO�cZYhiZQE`PcdUXT�^mO�QmQmO�cdU } _aQ¸ò�ª�YhiZ^�hYh`P^HQm`~N�e _aNPghYh^m`bUXWZR�OTVUp_a`bU
oK_ } _awZNPO�[ZO�^mO�o�YhcZQ�UX^miZ`P^mO<iZc Yhw��mOVU[�_acZQ[ZO�Q @{o�YhcZ[Z`bUX`PYhcZQ
[Z`9U�o�`PNPO�QrA��¥cZYhiZQH_Q�hYhcZQH_��mYhijUXT%iZcX7�YhcZ[tUX^=/�Qfo�YhcdUX^X_aQ�UXT"[ZO�^m^m`?/�^mO%NPO�Q�`PRf_aghO�Q�[Zi�o�iZw�O
wZN_acZoay

¹rº �0» ô � ,ñ\iZw�O{OVUnUXO���UXiZ^mO
¾�O{oK_a^X_aoVUT/�^mO�_a[Z[Z`bUX`97�[ZO�QR@E^X_KshYhcZQÚAO�c4�hY�shT�QE[�_acZQ|NPO�gh^X_ } WZO } YhiZ^|_��miZQ�UXO�^|NPO } Yh`P[ZQ[ZO�Q�_a^=¸VUXO�Q } O�^mR�OVU�N ;ÊO�cZo�Yh^mO¥[ZO¥^mT�QmYhiZ[Z^mO¥NPO } ^mYhwZN?/�R�O [ZO�7³_�I�Yhc~UX^=/�Q�Qm`PR } NPOÊMKN�e _aNPghYh^m`bUXWZR�OcZOEo�Yhi } O~qri&e _ai��O�cZ[Z^mYh`bUXQÊYhö
NPO } NPiZQÊ[ZO¿@|^X_KshYhcZQnNPiZR�`PcZO�i��RAHQmYhcdU } _aQmQmT�Q���OVUnN_a`PQmQmOE[ZOo Ô UXT�NPO�Q�_aijUX^mO�Q�y

¹rº �0» ô ( ,%ñ\iZw�O�OVU�UXO���UXiZ^mO�,
^mO�o�YhcZQ�UX^miZoVUX`PYhc

Ù�Ùe¬on p\ä�ß5Þ]ä Þ]Ý¥Ú]Ú���ä�å4Ü���ä�Ù
ÙÏä�å
z|YhiZQ�_Q�hYhcZQ�O�cjx�c*UXO�Q�UXTN�e _aNPghYh^m`bUXWZR�O�QmiZ^�[ZO�Q�[ZYhcZcZT�O�Q�^mT�O�NPNPO�Q�yMN¥Yh`Po�`\o�OqriZOcZYhiZQ

_Q�hYhcZQ�YhwjUXO�cri } YhiZ^no�OVUmUXO�Q�Up_uUXiZO{[ZO��\YhiZ[Z[ZW�_j�¸_Q�hO�o{QmO�iZNPO�R�O�cdU|ü } ^m`PQmO�Q�[ZOS��iZOay

¹rº �0» ô ) ,��\YhiZ[Z[ZW�_

Ù�Ùe¬7q Ö Ý¥Ú]à ÙÏß]å�áÏÝ¥Ú
z|YaUX^mOE_aNPghYh^m`bUXWZR�Onc&e _ } _aQ\N_ } ^mTVUXO�cdUX`PYhcH[ZOEo�YhcZo�iZ^m^mO�cZo�O�^nNPO�Q\R�O�`PNPNPO�iZ^mQS_aNPghYh^m`bUXWZR�O�Q[ZO�^mO�o�YhcZQ�UX^miZoVUX`PYhc°�h���\w�_aQmT�QQmiZ^
[ZO�QR�TVUXWZY�[ZO�Q
_ac�_aNbsrUX`PqriZO�Q
wZ`PO�c o�YhcZcriZO�QOVUNPYhcZguk

UXO�R } Qn^X_VU�cZT�O�Q�y�ñ\O�Q�[ZO�^mcZ`PO�^mQn[ZYhcZcZO�cdU]_ai��mYhiZ^m[&e WriZ`�[&e O��jo�O�NPNPO�cdUXQ�^mT�QmiZNbUp_uUXQn[Zi } Yh`PcdUn[ZO��iZO�[ZO�N_ } ^mT�o�`PQm`PYhc�[ZO�Q~R�Y�[�/�NPO�QE�h� ^mO�o�YhcZQ�UX^miZ`bUXQ�y�z|YaUX^mO�R�TVUXWZY�[ZO�_ } NPijU Ô UENPO�R�T�^m`bUXO[&e ¸VUX^mO~Yh^m`Pgh`Pc�_aNPOa�rOVUn[ZO } ^mT�QmO�cdUXO�^|[ZO�QnoK_a^X_aoVUXT�^m`PQ�UX`PqriZO�Qn[Z`9:ÐT�^mO�cdUXO�Q�[ZO�Q�_aNPghYh^m`bUXWZR�O�Q } NPiZQo�N_aQmQm`PqriZO�Q�M
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¹rº �0» ô * ,W�\YhiZ[Z[ZW�_�,
^mO�o�YhcZQ�UX^miZoVUX`PYhc

•
z|YaUX^mO"_aNPghYh^m`bUXWZR�OHO�Q�UHO���UX^=¸�R�O�R�O�cdUH^X_ } `P[ZOQmiZ^fiZcZO"Rf_aopWZ`PcZO^mO�N_uUX`9�hO�R�O�cdUf^mT�ko�O�cdUXO�r"M¥_aiZo�iZct[ZO�Q�^mT�QmiZNbUp_uUXQ } ^mT�QmO�cdUXT�Qfc&e _ } ^m`PQ } NPiZQ�[&e iZcZO%R�`PcrijUXOW;�oK_aNPo�iZNPO�^��UXYhijUXO�Q~TVUp_ } O�Q�o�YhR } ^m`PQmO�Q���; } _a^�UX`P^E[ZO�Q } WZYaUXYhQ º �óOVU�[ZO�Q�[ZYhcZcZT�O�Q�[ZO�oK_aR�T�^X_d��y
�t¸�R�O|Qm`�NPO�QSR�O�`PNPNPO�iZ^mQ¥_aNPghYh^m`bUXWZR�O�Q [ZO]^mO�o�YhcZQ�UX^miZoVUX`PYhcH�h� } _a^>��`PO�cZcZO�cdU0;{[ZO�Q\R�Yuk[ZT�NP`PQX_uUX`PYhcZQ�wZ`PO�c } NPiZQ } ^mT�o�`PQmO�Q��ÊNPO�iZ^�UXO�R } Qf[ZO oK_aNPo�iZN|O�Q�U } NPijU Ô Uf[ZO N�e Yh^m[Z^mO"[ZO
} NPiZQm`PO�iZ^mQnWZO�iZ^mO�Q���Yhi[&e _ai%R�Yh`PcZQn�D+�R�`PcrijUXO�Qp��y

•
¾�O�^mO8�hO�^mQ\[ZO|N_�R�T�[�_a`PNPNPOa�uoae O�Q�UÊqriZO|N_S7³_a`PwZNPOÊo�YhR } NPO��j`bUXT�O�c�UXO�R } Q¥O�Q�U\o�YhR } O�cZQmT�O
} _a^HiZcZO<gh^X_acZ[ZO�o�YhR } NPO��j`bUXT O�c O�Q } _ao�Oa� } iZ`PQmqriZO<N�e Yhc [ZYh`bU
Q�UXY�opþaO�^iZcZO¡�a_aNPO�iZ^
[ZO } Yh`P[ZQ�[&e _a^=¸VUXO } YhiZ^�opW�_aqriZOHc�·�iZ[#[&e iZc#gh^X_ } WZO�o�iZwZ`PqriZOf[ZO�o Ô UXT a

��[ZYhcZo
a3�a_aNPO�iZ^mQp��ySz|YhiZQH[Z`PQ } YhQm`PYhcZQ�[ZT%�T;#[&e iZcZO w�YhcZcZO `PR } NPT�R�O�cdUp_uUX`PYhc�[ZO N�e _aNPghYh^m`bUXWZR�O[ZO�Q
�a�m����� �V�����V�SRf_a`PQ } O�i�[&e _ao�o¼/�Q
QmiZ^fNPO�QfQ�UX^miZoVUXiZ^mO�QHRf_acZ` } iZNPT�O�Q�O�c�`PcdUXO�^mcZO#McZYhiZQ�[ZO8��`PYhcZQ�[ZYhcZo%gd_a^m[ZO�^�iZcZO%o�Y } `PO%[ZO�Qf[ZYhcZcZT�O�Q } YhiZ^�oK_aNPo�iZNPO�^�NPO } Yh`P[ZQ�[ZO�Q_a^=¸VUXO�Q��S_Q�a_acdU�[ZOUX^X_acZQ>7�T�^mO�^�UXYhijUXO�Q�o�O�Q�[ZYhcZcZT�O�Q¿�hO�^mQfNPO } ^mYhgh^X_aR�R�O
[ZO%o�Yhi } OayK�c�`PcdUXT�gh^X_acdU�o�OH[ZO�^mcZ`PO�^�[�_acZQ�cZYaUX^mO } ^mYhgh^X_aR�R�Oa��Yhc } YhiZ^m^X_a`bU�[ZYhcZoHgd_aghcZO�^�iZc7³_aoVUXO�iZ^ º } YhiZ^�N_<R�T�R�Yh`P^mO
ijUX`PNP`PQmT�OayÂ¾�_ } ^mT�o�`PQm`PYhc/Rf_¾�j`PRf_aNPOH[ZO�Qf^mT�QmiZNbUp_uUXQfO�Q�U[Z`P^mO�oVUXO�R�O�cdU�[ZT } O�cZ[�_acdUXO{[ZO�N_�qri�_acdUX`bUXT~[ZO�R�T�R�Yh`P^mOE[ZO�N_�Rf_aopWZ`PcZO~[ZO�oK_aNPo�iZN�y

•
� c } O�ijUEo�YhcZQ�Up_uUXO�^EqriZO�NPO�Q]^mT�QmiZNbUp_uUXQ]YhwjUXO�criZQ~QmYhcdU } N_aiZQm`PwZNPO�Q-; } _a^�UX`P^|[ZO�QmO�iZNPO�kR�O�cdU º `PRf_aghO�Q���OVU�qriZOHü `PRf_aghO�Q�[ZYhcZcZO�cdU�[ZT%�T; iZcZOfR�Y�[ZT�NP`PQX_uUX`PYhc<[Zi } ^mYax�NS[ZON�e Yhw��mOVUKy�¾�O�Q�_aNPghYh^m`bUXWZR�O�Q\ijUX`PNP`PQX_acdU\[ZO�Q�R�TVUXWZY�[ZO�Q�_ac�_aNbsrUX`PqriZO�QÊYhcdU�w�O�QmYh`Pc
[ZO } NPiZQ[&e `PRf_aghO�Q|��cZYhiZQ\_Q�hYhcZQS[&e _a`PNPNPO�iZ^mQ�O���UX^X_a`bU¥NPO�QSü{`PRf_aghO�Q�[Zi�w�YhiZ[Z[ZW�_{[�_acZQSiZcZO|w�_aQmO
[ZO�[ZYhcZcZT�O�Q|qriZ`�O�c%o�YhR } ^mO�c�_a`bU º �h��y

•
¾�_
c�_uUXiZ^mO�R¿¸�R�O�[ZO�N�e _aNPghYh^m`bUXWZR�O67³_a`bU~qri&e `PN O�Q�U{^mYhwZiZQ�UXOÁ��`PQÏk
;¾k~��`PQE[ZO�Q } O�^�UXiZ^mw�_¾kUX`PYhcZQÊ`PcdUX^mY�[ZiZ`bUXO�Q } _a^nNPO-7�YhcZ[%[ZO�Q�`PRf_aghO�QnOVU|_ai��YhwZQ�UX^miZoVUX`PYhcZQ�T8�hO�cdUXiZO�NPNPO�Q�y

s
� À�¿�|ÏÃmÄ�Ä³Ã�Ì¾À��nÑ�t&uwv8�
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���9��Ç�È¸ÉÊÉn¼�ËKÌ¾Ã�ÍZÎ�¿VÀ�Ë¾ÃÏÁÐÇ]Ñ�ÒVÒ�Ó �jô

¾�O } ^mYhwZN?/�R�O } YhQmT
`Po�`ÊO�Q�U�[ZOo�YhcZQ�UX^miZ`P^mO
iZcZO
N_a^mghOfUXO���UXiZ^mOt; } _a^�UX`P^�[&e iZcZO`PRf_aghO^mT�[ZiZ`bUXO�[ZYhcZc�_acdUÊiZcfT�opW�_acdUX`PNPNPYhc�[ZO|o�OVUmUXO|UXO���UXiZ^mOayZñ\O�^�Up_a`PcZO�QS`PRf_aghO�Q¥QmYhcdU\Q } T�o�`_aNPO�R�O�cdUo�Yhc�I�iZO�Q } YhiZ^ } Yhi2�hYh`P^S¸VUX^mO�[Zi } NP`PqriZT�O�Q~OVU�o�YhNPNPT�O�QEo Ô UXOs;
o Ô UXO�UXYhijU~O�c } ^mT�QmO�^>�a_acdU�iZcZOo�YhcdUX`PcriZ`bUXT
��cZYhiZQENPO�Q~_ }Z} O�NPNPO�^mYhcZQR@~_aijUXYuk÷Qm`PR�`PN_a`P^mO�Q´AZ���ÐRf_a`PQ|[�_acZQENPO�oK_aQEghT�cZT�^X_aN�o�OVUmUXO
} ^mY�o�T�[ZiZ^mO�Qm`PR } NPOEcZO�[ZYhcZcZO�wZ`PO�c%Q=ÛZ^ } _aQ�[ZO�w�YhcZQn^mT�QmiZNbUp_uUXQ�M

¹rº �0» º +�,
��O } ^mY�[ZiZoVUX`PYhc[&e iZcZO{`PRf_aghO]cZYhc"_aijUXYuk÷Qm`PR�`PN_a`P^mOay
¾�_EghT�cZT�^X_uUX`PYhc�[ZOÊUXO���UXiZ^mO�Q���`PQmOn[ZYhcZou;Eo�^mT�O�^�iZcZO�`PRf_aghOS[ZOngh^X_acZ[ZOÊUp_a`PNPNPOa�¾O�c�o�YhcZQmO�^Ïk

�a_acdU�N�e _aQ } O�oVUfc�_uUXiZ^mO�N�[ZO%N_ UXO���UXiZ^mOay\z|YaUX^mO"_aNPghYh^m`bUXWZR�O } O�^mR�OVU�T�gd_aNPO�R�O�cdU�[ZO%o�^mT�O�^���miZQ�UXO�R�O�cdUK��[ZO�gh^X_acZ[ZO�QnUXO���UXiZ^mO�Q]_aijUXYuk÷Qm`PR�`PN_a`P^mO�Q�y

� AB�8¦��6¢´þC�M©Wýÿ 
ñ\YhcdUX^X_a`P^mO�R�O�cdU-;fN_�^mO�o�YhcZQ�UX^miZoVUX`PYhc��h����cZYhiZQ]cZO } ^mY } YhQmYhcZQ } _aQ]`Po�`�iZc�_aNPghYh^m`bUXWZR�OYh^m`Pgh`Pc�_aN��¥Rf_a`PQHiZcZO¡�hO�^mQm`PYhc°_aR�T�NP`PYh^mT�O [&e iZc°_aNPghYh^m`bUXWZR�O"O��j`PQ�Up_acdUK��_a`PcZQm`]qriZO QmYhc `PR�k

} NPT�R�O�cdUp_uUX`PYhc QmYhiZQ�N_J7�Yh^mR�O�[&e iZc���ú �h�y>Tb } YhiZ^�z�{ �}| ºT~f�M�K�&cZYhR�R�TR��O���UXiZ^m`?æ�O"��QmYhiZQNP`Po�O�cZo�O�NP`PwZ^mO�, 3 ªÂ¾«,
NPiZ`lk÷R¿¸�R�O����Z_aoVUXiZO�NPNPO�R�O�cdU|O�cÊ�hO�^mQm`PYhc º y +y�Ky¸«÷N�Q�e _agh`bU|O�ct7³_a`bU|[&e iZc
UX^X_Q�a_a`PN\[ZT%�T;<o�YhR�R�O�cZo�T
O�cÌ�X_ac4��`PO�^ º +D+4��� O�cto�YhNPN_aw�Yh^X_uUX`PYhc4_Q�hO�oÌ�aOK_ac�k
�Ê_ } UX`PQ�UXO��Yhi�kqriZ`PO�^���qriZ`�_�TVUXT�_aR�T�NP`PYh^mT~[�_acZQ|NPO�oK_a[Z^mO{[Zi"Q�Up_aghOH��O�c } _a^�UX`Po�iZNP`PO�^��jNPO�o�Y�[ZO{[ZO�N_ } _a^�UX`POghT�^X_acdU�NPO�Q�gh^X_ } WZO�Q|_�TVUXT~UXYaUp_aNPO�R�O�cdU�^mT�T�o�^m`bU���y¾�_Hw�_aQmO�[ZO�N�e _aNPghYh^m`bUXWZR�O�ijUX`PNP`PQmT{O�Q�U�[ZT�o�^m`bUXO�[�_acZQsB 	 ¬ KÂ+h� E y&z|YaUX^mO�`PR } NPT�R�O�cdUp_uUX`PYhc
} O�^mR�OVUmUp_a`bUn[ZT%�T;�[&e ijUX`PNP`PQmO�^Êo�OVUmUXO�w�_aQmO{O�c } ^X_uUX`PqriZO~[�_acZQ�iZc } ^mYhgh^X_aR�R�O]UX^=/�Q�O8U�oK_ao�O�M

Y�Y�YPZG[]\V^�_a`4b�cD^ed�fPZg^ed�feh���dh�4f4_2cS���2dÂZgm,��m
¾�O�Qf_aR�T�NP`PYh^X_uUX`PYhcZQ�O8:ÐO�oVUXiZT�O�QH[�_acZQ�N_¡�hO�^mQm`PYhc º y + } O�^mR�OVUmUXO�cdUf[ZO%o�^mT�O�^f[ZO�Q�UXO���UXiZ^mO�Q@]_aijUXYuk÷Qm`PR�`PN_a`P^mO�Q�A��Ï��>�úPùX�dû�úPù¾���Z_ux�cH[ZO } Yhi2�hYh`P^\NPO�QÊ[Z`PQ } YhQmO�^ÊO�c
R�YhQX_��ÅqriZOEOVUngd_a^m[ZO�^ÊiZcZOUXO���UXiZ^mO�c�_uUXiZ^mO�NPNPO��Ky

z|YhiZQS_ }Z} O�NPNPO�^mYhcZQu@Ê`PRf_aghO�A�NPOÊ^mT�QmiZNbUp_uU¥[Zi�oK_aNPo�iZN��aoae O�Q�U�k
;¾k÷[Z`P^mOÊN_]UXO���UXiZ^mO�[ZO�gh^X_acZ[ZOUp_a`PNPNPOa�VOVUr@ } _uUXopW-A~N�e `PRf_aghO�[ZO¥[ZT } _a^�UK��qriZ`4�a_0¸VUX^mO¥o�YhNPNPT�OÂ; } NPiZQm`PO�iZ^mQ�^mO } ^m`PQmO�Q�QmiZ^�N�e `PRf_aghOay
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@ opW�_aqriZOJ7�Yh`PQ{qriZOHN�e Yhc½�hO�ijUt@~o�YhNPNPO�^ÚA iZc } _uUXopW�QmiZ^�N�e `PRf_aghO"� �hYh`P^{N_x�ghiZ^mO º ô¾����Yhc
} _aQmQmO } _a^�[ZO�i��TVUp_ } O�Q{M

•
� cHopWZO�^mopWZOSµµ´ O��Z_aoVUXO�R�O�cdU } N_ao�O�^\NPO } _uUXopW
[�_acZQÊiZcZO-æ�YhcZOE[ZTVUXO�^mR�`PcZT�Oa��O�c.7�YhcZo�kUX`PYhc�[ZO�Q } `l�jO�NPQ¥[ZT%�T;�O��j`PQ�Up_acdUXQ\[�_acZQ¥N�e `PRf_aghO���Qm`PR } NPOnoK_aNPo�iZN�[ZO|Qm`PR�`PN_a^m`bUXTSO�cdUX^mO|NPO�Q
} `l�jO�NPQp��y

•
'|cZO.7�Yh`PQ�N_ } YhQm`bUX`PYhc4[ZO } N_ao�O�R�O�cdU�[ZTVUXO�^mR�`PcZT�Oa��Yhc*[ZTVUXO�^mR�`PcZOHqriZO�NPQ } `l�jO�NPQ�[Zi
} _uUXopW [ZYh`9�hO�cdU�¸VUX^mO�O8:ÐO�oVUX`9�hO�R�O�cdU @{o�YhNPNPT�QPA/QmiZ^
N�e `PRf_aghOa��O�c [ZTVUXO�^mR�`Pc�_acdU
iZcZO
o�Yhi } O�R�`PcZ`PRf_aNPO�O�cdUX^mO�N_fQmYhiZ^mo�O�OVU~NPO } iZ`bUXQ�M&R¿¸�R�O�Qm` o�OVUmUXO�TVUp_ } OR�a_a^m`PO�Qm` N�e Yhc�hO�ijU�YhwjUXO�cZ`P^{iZcZOfUXO���UXiZ^mO
_aijUXYuk÷Qm`PR�`PN_a`P^mO�Yhi4cZYhc&��gh^mYhQmQmYuk÷R�Y�[ZY4� �hYh`P^�x�ghiZ^mO º ôh�
Yhö�NPO�Q } _a^�UX`PO�Q�[ZT%�T;�^mO�R } NP`PO�Q�[ZO
N�e `PRf_aghO�x�ghiZ^mO�cdU�O�ctgh^m`PQp�{Yhc*^mO�NP`PO�; N_ QmYhiZ^mo�ONPO�Q } `l�jO�NPQnQm`bUXiZT�Q]_aiw�Yh^m[%[Zi } _uUXopW%OVU|Qm`bUXiZT�Q1@E_ai�k÷[ZO�QmQmiZQrA
[&e iZc } `l�jO�N�^mO�R } NP`&[ZON�e `PRf_aghOa��OVU�Yhc�^mO�NP`POH_ai } iZ`bUXQ�NPO�Q } `l�jO�NPQ�[Zi } _uUXopW�O�i��rk÷R¿¸�R�O�Q�Qm`bUXiZT�Q�_ai�k÷[ZO�QmQmiZQ[&e iZc } `l�jO�N&^mO�R } NP`���OVU|[ZYhcdU�N�e iZc
[ZO�Q0�hYh`PQm`PcZQnO�Q�U]_ai�k÷[ZO�QmQmiZQ�[&e iZc } `l�jO�N&cZYhc^mO�R } NP`[ZO�N�e `PRf_aghOay

¹rº �0» º ô-,ñ\^mTK_uUX`PYhc[ZO�N_�cZYhi2�hO�NPNPOEUXO���UXiZ^mO } _a^|�a�m�������V�����Vy
¾�O } Yh`P[ZQE[ZO�N�e _a^=¸VUXO�O�cdUX^mO�[ZO�i�� } `l�jO�NPQ s

OVU
t
[ZT } O�cZ[<[ZO�N_¿�a_aNPO�iZ^][ZO�o�O�Q } `l�jO�NPQ�� ;N_17�Yh`PQn[�_acZQ�NPO } _uUXopW"ª/OVU|[�_acZQ�N�e `PRf_aghO]«|M

c(s, t) = ‖P(s) − I(s)‖ + ‖P(t) − I(t)‖�]ijUX^mO�R�O�cdU�[Z`bUK��Qm`nNPO�Q�[ZO�i�� } `l�jO�NPQ s
OVU

t
o�YhcdUXO�criZQ�[�_acZQ�NPO } _uUXopW;<o�YhNPNPO�^�QmYhcdU�UX^=/�Q

Qm`PR�`PN_a`P^mO�Qs;4o�O�i�� qriZ`]QmYhcdU @{O�c�k÷[ZO�QmQmYhiZQOA/[&e O�i��Ð�Ê[�_acZQ
N�e `PRf_aghOa�¥_aNPYh^mQfo�Yhi } O�^HO�cdUX^mOo�O�Q|[ZO�i�� } `l�jO�NPQ�c&e `PcdUX^mY�[ZiZ`P^X_ } _aQ|[ZO{gh^X_acZ[ZO�[Z`PQmo�YhcdUX`PcriZ`bUXT�M�Yhc _V:ÐO�oVUXO{iZc } Yh`P[ZQ07³_a`PwZNPO;<N�e _a^=¸VUXO%qriZ`�NPO�Q�^mO�NP`PO } YhiZ^�qri&e O�NPNPO } iZ`PQmQmOÊ¸VUX^mO%o�Yhi } T�Ot7³_ao�`PNPO�R�O�cdU�Qm`|cZT�o�O�QmQX_a`P^mOayrK�c
^mO8�a_acZopWZOa�ZQm`&N�e Yhc
QmOEUX^mYhi2�hO~[�_acZQniZcZOSæ�YhcZOEUX^=/�Qn[Z`9:ÐT�^mO�cdUXOEO�cdUX^mO�NPO } _uUXopWOVU�N�e `PRf_aghOa�ro�Oc&e O�Q�U } _aQ~NPO�R�YhR�O�cdU~[ZO�o�Yhi } O�^�M&Yhc¡�hO�^m^X_a`bU~[ZO�cZOVUmUXO�Q�[Z`PQmo�YhcdUX`PcriZ`bUXT�Q~_ }Z} _a^X_VÎPUX^mO<ÍÐYhc_V:ÐO�oVUXO�[ZYhcZo�iZc } Yh`P[ZQn`PR } Yh^�Up_acdU0;�N�e _a^=¸VUXO~o�Yh^m^mO�Q } YhcZ[�_acdUXOay
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z|YaUX^mO�`PR } NPT�R�O�cdUp_uUX`PYhcf[ZO�N�e _aNPghYh^m`bUXWZR�Ou7�YhcZoVUX`PYhcZcZO~[ZYhcZo�[ZO�N_17³_�I�YhcQmiZ`9�a_acdUXO�M
z �W¶���� %ÃºT· �
ñ\YhNPNPO�^ÊiZc } _uUXopW%O�c (0, 0)

[ZO�N�e `PRf_aghO
�]TVUXO�^mR�`PcZO�^nNPO } ^mY�opW�_a`Pc } `l�jO�N ��`P[ZO p

��[�_acZQ�N�e Yh^m[Z^mO~NPO��j`Po�Yhgh^X_ } WZ`PqriZO (y, x). ��� µ0/ J� 
p
O��j`PQ�UXO

�]TVUXO�^mR�`PcZO�^�N�e Y�:ÐQmOVU�Y } UX`PRf_aN � } N_ao�O�R�O�cdU|[Zi } _uUXopW¸��]TVUXO�^mR�`PcZO�^�NPO�Q } `l�jO�NPQu;�`PcZo�NPiZ^mOE[�_acZQ�N�e `PRf_aghO���o�Yhi } O�R�`PcZ`PRf_aNPO���]TVUXO�^mR�`PcZO�^\NPO } ^mY�opW�_a`Pc } `l�jO�N]��`P[ZO p
��[�_acZQ\N�e Yh^m[Z^mO|NPO��j`Po�Yhgh^X_ } WZ`PqriZO (y, x)

ñ\OVUmUXO } ^mY�o�T�[ZiZ^mO���OVU\O�c } _a^�UX`Po�iZNP`PO�^�N_S7³_�I�Yhc�[ZO]^mO�NP`PO�^¥NPO�Q } `l�jO�NPQ;]N_|QmYhiZ^mo�O\OVU¥_ai } iZ`bUXQp��_]TVUXT\o�Yhc�I�iZO } YhiZ^M7�YhcZoVUX`PYhcZcZO�^�NPYh^mQmqriZOa�[�_acZQ]NPO�oK_a[Z^mO�[ZO�N_�o�^mTK_uUX`PYhc"[&e iZcZO{UXO���UXiZ^mO�_aijUXYuk÷Qm`PR�`PN_a`P^mOa�rYhc
cZO�UX^X_Q�a_a`PNPNPO } NPiZQHQmiZ^iZcZO�`PRf_aghO��Gæ�YhcZO�^mO�oVUp_acZghiZN_a`P^mO } N_acZO��Rf_a`PQ]QmiZ^�iZc�UXYh^mO%�

Z
2 O�Q�U{^X_aR�O�cZT�[�_acZQ~N_.æ�YhcZO�[ZO�N�e `PRf_aghO } _a^~R�Y�[ZiZNPYr����O�c } _a^�UX`Po�i�kNP`PO�^�NPYh^mQmqri&e iZc } _uUXopW4cZOf^mO�o�Yhi2��^mO } _aQ�[ZO�Q1æ�YhcZO�Q�^mO�R } NP`PO�Q�[ZOfN�e `PRf_aghO�cZT�o�O�QmQX_a`P^mO�R�O�cdUo�YhcZcZO��jO�Q�y

¾�e O�cZQmO�R�wZNPOn[Zi�o�Y�[ZOn[ZOncZYaUX^mO } ^mYhgh^X_aR�R�O\O�Q�US[Z`PQ } YhcZ`PwZNPO\QmiZ^ ¬ YhiZ^mo�OKý�Yh^mghOa�4;EN�e ']�O¾
�kf�f4m¹¸>h�h�jS�¼[km�º�f�dh�4f4_2cS���2dÂZ»ZVqrZg^ed�f

�Ã� cd�u¥Ã�e�C�M¨f�M¥
�]O�cZYhR�wZ^mO�i��O��jO�R } NPO�Qn[ZO~UXO���UXiZ^mO�Q } ^mY�[ZiZ`bUXO�Qngh^TÕao�O6;�o�OVU|_aNPghYh^m`bUXWZR�O]QmYhcdU�[Z`PQ } YukcZ`PwZNPO�QnQmiZ^�N_ } _aghO

�kf�f4m¹¸>h�hVY�Y�YPZG[]\V^�_a`4b�cD^ed�fPZg^ed�feh���dh��f4_2cS���2dÂZgm,��m
K�c �hYh`Po�`�qriZO�NPqriZO�Q%O��jO�R } NPO�Q���[&e _aw�Yh^m[ cZYhc _aijUXYuk÷Qm`PR�`PN_a`P^mO�Q"��qriZ`�O��j`PQ�Up_a`PO�cdU%[ZYhcZo_Q�a_acdU�NPO~Q�Up_aghO��aÍ�N�e `PRf_aghO][ZO�w�_aQmO�_ }Z} _a^X_VÎPUu;�gd_aiZopWZOa�¸N_�UXO���UXiZ^mO{ghT�cZT�^mT�Oa�];�[Z^mYh`bUXO�M
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¹rº �0» ºhº , 3 T�cZT�^X_uUX`PYhc[ZO~UXO���UXiZ^mO�Q
N¥Yh`Po�`S; } ^mT�QmO�cdU"UX^mYh`PQ
O��jO�R } NPO�Q[ZO<ghT�cZT�^X_uUX`PYhc [ZO�QUXO���UXiZ^mO�Q"_aijUXYuk÷Qm`PR�`PN_a`P^mO�Q�y¥�]Ogd_aiZopWZOJ;[Z^mYh`bUXOa�&x�ghiZ^mO�cdU�N�e `PRf_aghO�[ZO�w�_aQmOa��N_HUXO���UXiZ^mOfghT�cZT�^mT�O �³_aijUXYuk÷Qm`PR�`PN_a`P^mO����¸OVU�NPO

^mT�QmiZNbUp_uU�YhwjUXO�cri�O�c0�mi���Up_ } YhQX_acdU�Qm`l�{o�Y } `PO�Q�[ZO\o�OVUmUXO¥UXO���UXiZ^mO~��N�e T�opWZO�NPNPO¥c&e O�Q�U } _aQ�UXYhi��mYhiZ^mQ^mO�Q } O�oVUXT�Oa� } YhiZ^nNPO�Q�w�O�QmYh`PcZQ�[ZO�N_�R�`PQmO~O�c } _aghO���y
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¹rº �0» º ��, 3 T�cZT�^X_uUX`PYhc
[ZO~UXO���UXiZ^mO�Q]_aijUXYuk÷Qm`PR�`PN_a`P^mO�Q
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� �/ "�H6?���#�%$µ¼ ���

z|YhiZQ|_Q�hYhcZQ�[ZYhcZo } ^mY } YhQmT�[ZO�i��R�TVUXWZY�[ZO�Q���N�e iZcZO~Yh^m`Pgh`Pc�_aNPOa�rN�e _aijUX^mO~TVUp_acdU�N�e _aR�T�NP`PYuk^X_uUX`PYhc
[&e iZc"_aNPghYh^m`bUXWZR�O|^mT�o�O�cdU���_ }Z} NP`Pqri�_acdU�N�e _aNPghYh^m`bUXWZR�O�[ZO�o�Yhi } O�[�_acZQ�iZc%gh^X_ } WZO�[ZO�\Y�s�þaY��dk
	|YhNPR�YhghYh^mY��½;%[ZO�Q } ^mYhwZN?/�R�O�Q�[ZO�UX^X_a`bUXO�R�O�cdU{[&e `PRf_aghO�Q�y�N¥Yh`Po�`¥qriZO�NPqriZO�Q�`P[ZT�O�Q[&e _aR�T�NP`PYh^X_uUX`PYhcZQ } YhiZ^nNPO�Q } ^mYhgh^X_aR�R�O�Q } ^mT�QmO�cdUXT�Q�M
•
z|YhiZQ~_Q�hYhcZQ�ijUX`PNP`PQmT{iZcZO�`PR } NPT�R�O�cdUp_uUX`PYhc%[Zi<oK_aNPo�iZN�[ZO�Q{�a�m�����#�V������[ZOR7³_�I�Yhc�O��rkUXO�^mcZO|[ZO } iZ`PQ\cZYaUX^mO } ^mYhgh^X_aR�R�Oa�dQX_acZQSs�_ }Z} Yh^�UXO�^S[ZO]R�Y�[Z`bx�oK_uUX`PYhcZQ�y4K�cH`PcdUXT�gh^X_acdU[�_acZQ|cZYaUX^mO } ^mYhgh^X_aR�R�O~OVU�ÏuYhi%O�c ^mT�T�o�^m`9�a_acdU|o�OVUmUXO�wZ`PwZNP`PYaUXW�/�qriZOa�ZYhc } YhiZ^m^X_a`bU�^mT�k[ZiZ`P^mO�7�Yh^�UXO�R�O�cdU�N_fR�T�R�Yh`P^mO{ijUX`PNP`PQmT�O
��OVU~[ZYhcZo�_aiZghR�O�cdUXO�^EN_ } ^mT�o�`PQm`PYhc�[ZO�N_H^mO�ko�YhcZQ�UX^miZoVUX`PYhc } YhiZ^niZcZO{Rf_aopWZ`PcZO~[ZYhcZcZT�O���y

•
z|YaUX^mO|_aNPghYh^m`bUXWZR�OÊ[ZO]^mO�o�YhcZQ�UX^miZoVUX`PYhcH�h�°`PR } YhQmO�[ZO�xj�jO�^\N_ } YhQm`bUX`PYhc�[ZO]N_~QmYhiZ^mo�O��c&e `PR } Yh^�UXO�Yhö.;�N�e `PcdUXT�^m`PO�iZ^¥[ZO]opW�_aqriZO~Yhw��mOVU0;{^mO�o�YhcZQ�UX^miZ`P^mO��¥Rf_acriZO�NPNPO�R�O�cdUKyk'|cZO_aR�T�NP`PYh^X_uUX`PYhcf[ZO�N_�Qm`PR } NP`Po�`bUXTE[&e ijUX`PNP`PQX_uUX`PYhc } ^mT�QmO�cdUXO�^X_a`bU-;�N�e ijUX`PNP`PQX_uUXO�iZ^Ê[ZO�i��"[ZO�Q`PRf_aghO�Q07�YhiZ^mcZ`PO�Q|OVUENPiZ`�[ZO�Rf_acZ[ZO�^X_a`bU][ZO } Yh`PcdUXO�^|iZcZO1æ�YhcZO�Qm`bUXiZT�OR;fN�e `PcdUXT�^m`PO�iZ^�[ZOopW�_ao�iZc�[ZO�Q�Yhw��mOVUXQ�;]^mO�o�YhcZQ�UX`bUXiZO�^�� } YhiZ^�opW�_aqriZOn`PRf_aghOayV¾�_ } YhQm`bUX`PYhc�[ZOÊN_���Yhi�[ZO�Qp�QmYhiZ^mo�Od��Qp��QmO�^X_a`bU�O�cZQmiZ`bUXO¥Qm`PR } NPO�R�O�cdU�[ZTVUXO�^mR�`PcZT�O } _a^�`PcdUXO�^mQmO�oVUX`PYhc&�Ko�YhcZc�_a`PQmQX_acdU�NPO�Q
} _a^X_aR¿/VUX^mO�Qn[ZO�Q�oK_aR�T�^X_aQ�o�Yh^m^mO�Q } YhcZ[�_acdUXO�Q�y

•
z|YaUX^mO } ^mYhgh^X_aR�R�O�[ZO�ghT�cZT�^X_uUX`PYhc [ZO{UXO���UXiZ^mO�Q~cZO�QX_a`bU } _aQEwZ`PO�c"ghT�^mO�^ENPO�Q]`PRf_aghO�Q[ZO�w�_aQmO�[ZYhcdU�N_
NPiZR�`PcZYhQm`bUXT�c&e O�Q�U } _aQ{iZcZ`97�Yh^mR�O��N_ } _aghOK½\O�w#R�YhcdUX^mO�qriZO�NPqriZO�QO��jO�R } NPO�Qp��yÚ¾�e iZc�[ZO�Q�^X_VU�cZO�R�O�cdUXQ.;#_ }Z} Yh^�UXO�^ } YhiZ^�N_ } ^mY�opW�_a`PcZOW�hO�^mQm`PYhc�QmO�^X_[ZYhcZo�[ZO�x�NbUX^mO�^��Ð_Q�a_acdUEUXYhijU]UX^X_a`bUXO�R�O�cdUK��NPO�QEo�YhR } YhQX_acdUXO�QE[ZO�w�_aQmQmOR7�^mT�qriZO�cZo�O�[ZONPO��a_a^m`_uUX`PYhc
[&e `PcdUXO�cZQm`bUXT~NPiZR�`PcZO�iZQmO~[ZO�N�e `PRf_aghOay

•
¾�_�ghT�cZT�^X_uUX`PYhc
[ZO~UXO���UXiZ^mO�Q|cZO } ^mO�cZ[ } _aQ�O�cZo�Yh^mO�O�c%o�YhR } UXO~N�e TVUp_ } O~[ZOJ@]^X_VU�cZO�kR�O�cdU´A�[ZT�o�^m`bUXO�[�_acZQOB 	 ¬ KÂ+h� E yd«÷N�7³_aiZ[Z^X_a`bU�gd_a^m[ZO�^��dO�cdUX^mO|[ZO�i���o�Yhi } O�Q��dNPO�QmYhi2�hO�cZ`P^[ZO�Q�UX^X_ao�O�QH�=@Eo�`PoK_uUX^m`Po�O�QrAZ�E[ZO�Q�_acZo�`PO�cZcZO�Q{o�Yhi } O�Q�OVU{NPO�Q�^mO�o�Yhi2��^m`P^{_Q�hO�of[ZO�cZYhi�k�hOK_ai�� } _uUXopWZO�Q�y¥ñ\O�o�`ÊQmi }Z} YhQmO
[ZYhcZoH[ZOfo�YhcZQmO�^>�hO�^�NPOfgh^X_ } WZOH_ } ^=/�Q�N_"o�Yhi } Oa��o�OqriZO]N�e `PR } NPT�R�O�cdUp_uUX`PYhc�[ZO�Qn�a�m������V�����~qriZO]cZYhiZQÊ_Q�hYhcZQ\ijUX`PNP`PQmT�O�cZO|QX_a`bU } _aQSO�cZo�Yh^mO7³_a`P^mOay
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