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ùõ\ëGñgô�e��\ùõ\í�õ¹ë�f�ñ%óFgõ\î%ò#ù�ý ��ö\óPï�ë�ücí�õ\ó�h
ùõ\ëGñ%ë�þgô�ù�ÿ��õ¹ë�f�òcëig�ø^��ý ì�ùögù�òcë:÷�f	í�ò©ñ%îgî�õ\î%ø�ô\ð gûgñ%í�õ\óUö�ø^��þ%í-��õ\í�õ\ó�h
ùõ\ëGìgû�ïþ%ë�òcí�õ4ùõ\ó.ë�ø�ì\ñgô\ì��\ùõ���ø�ð í�ñ%ó1ï�ë�ücí�õ\óPí�ø1ïø	ë�ý ��f	ó�j�î%ø�ý ù�ì\ÿnû�ïý ��f	ó
ñ%ë�ñgô\ñgûgñ%í\ù�þ%í�ø�ý ó�h ��ñ\ý
ùõ\ëGñ%ë�ñ���þ%î%ÿ�k�õ¹ë�f�òcëPïø	ïì%ë�e�ù�òcë;��ñ\ý���ø�ò*ûgý ücë:÷�f	í�ò¬ùõ\ó0ô\ñgûgñ�ùö%ûnõ\í�õ\ól��ñ\ýù�ì\ÿ
ô\ø�ý ûgñ%÷�ñ�ù�ý í÷�ì�m-


� i�h\Y�_  � � ��Ä\» ¿��  ÀCN(�Ç&� �c��l�[\je\�gW>��Z\�©��kh\[X§ � ]c�c�Xj�h\Y��ch\���c� � e\d0Zk\j�Y�l�Y��^W ]#e\£0Z¬�c�¢�c[h�W Y��*��h\���#egf#h�W ]#e�W �ci�e\Y�k_¢egf#ZE���nl�e � d0]#f�e\d0Z¨�j#W �\i�]c��£0Z¨e\Y�k_
�c��]cd8egf#_��n�#j�� � �\��k]#f#_¨�c�#Wcegf#_E�j�i��#egf#]#f#_E���#j��gW h � ��_a
� � f#�*��Z�W �#� ����� f#]#f��j�Ye\�nl�� � ��Z\�©��Z\�j�i�]#j���]#e\YL�c��h\Y�_�egf#_ D1Å � Ä	�����(HnE¼C��Â^¼#Ç^Ê�Ä	�(H �c� � £0_¢e\Y�j�h\dUe\Y��c��Z\��_E�cZ\£0h�W ]c�c��� ��� �¢��k§^kY�[_E]ck]#eg�#�c�e\Y�_¨� � Z\�#W^f
W �c��Z\iegf�e\�©e\Y�kXZ\�©�c� � � � Z\�gW a
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� ����� f#]#f��c��]cd��0��h\���\�gW �c� � e\d0Z¬�j�Ye\�nl�� � e\Y©k\j�i��\�gW �c�c�©j�Y�k¬k�W Y � �eg� � f��c�
j�h\Y��c�gW �c��Z\Y�k�Z\�©�n�#e�W �#f � � � f�]ckZ\��hgegf#]^W ���#�T��� � hgegf#]#f�j�Y�k¬��W �j��gW>��Z\�©�\Y�]c�c��Z\Y
]c[Z\Y�l�YXj��gW h\���c�e�W �c£0ZX�\���\Y��c��Z\d0Z¬�c�#W���Zg���c�gW,]#e\YX�c��Z�W �cie\��h\YTk\j�i��\�gW �c�c�
� ��� f#]#f#_�e\Y�k � Y�Zge\�nl�Y�k�egf#_¬�0h\i��cZ\d0]#f#_¢�¡ª��Z�W �#�#_�b:k�#j���h\��]c�c�e\Y�l�Y�� � ��_a
� � � ���c�nl�W £0�gf¡]ck]#e\�e�W � � e\Y�k � Y�Zge\�nl�Y�k�egf#_ ����� f#]#f#_E�c��]cdKj���h\���\�gW �c� � e\d0Z� � Z\�#W�e\�©���g�#_(�
� � ïø	ënëögù�ìgûgñ%ói� ägç��nç�æ �P� �%æ �,ù�òcëig�ø^g�ì%÷�f	ë�òcë���h� � ù�ø	î%ø	í\ùö\óUù�ì\ÿGí\ù�e	�ì\ÿ�� ����æ ägç^�x�-�gç�æ �P� �%æ �,öT�����(���C���-���	�-�T�	�-� �����8���������P�- 8¡�¢�£	¤ ��¥	¢8¦ �¥� 8¡�¢�§�¨B¥	¢}��©h
� é�÷�õ��ñ%ëö¹÷�þ	�õ\í�õ\ó�� ª çP��æ ��ã �nä>«¬���®�ã �nçP�F¯(°�


â\ã ä�å%æ çgè �Gþ	�õ\í�õ¹÷�f	í�ò\±�ñgûgñ	g�ø�ý ï�÷�þ�ù�òcë
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� �c��Z\Zg��e\Y�h\��_ ] �j�Ye\�nl�� � e\Y�ZE�c[h�W YXj���h�W ����ll�Y�Zge�W �ciLj���h � �cY�Zge\�Xf��\h � ]#f©e\Y�k
Yj�Y � Y�kX�gf#�^W Y�kh%�c� � e\�©��Z\���\��hgeg��e\d0_¨�c�#Wcj���Z\Y��cY#W Ye\[\j�d0_¨�c�e\��Z\���#f#�c��Z\� Ë : a : a ² ß
e\k�*� � ����W ��Z\[]c�c�e\�\³ ∈ ´ z �c�¹� � ]#fL�^W � � �cZ\d0]#egf Ë ��ll � ���c�e � �l�f�egf ß ]ckZ � hgegf#]#f�c�e\��Z\Y��#�#_�j#W � ��Z\iegf�e\��_aµ

(
³
)
a

� �¬e\k�*� � ����W ��Z\[]c�c�e\�\³ ∈ ´ e\h\Y�§^Y��\Ye\Y�[Zge\�#WUd0_�� � ]cY��\Y#W,]#e\Y�ZEe\�nl���]#eg�©e\Y�k�j#W egf#hgf�eg� z Y©ij�Y#W Y�_¢j���h\���*�gW�e\�nl�W � � egf#Z�e�W �#�L���\i��\Y�k\¶�a
 ¢�¬j�h\�j��gW,Z\�©]#f#�c�gW d � � � j�d0_��\��Z¨k\j � h\�*�gW,�c���^W � j�l�f#h\Y�§^Y�h � �L]c�*�e�W � � �c�¹e\Y
�c�e\��]c��f#�c�e�W ]c�ciLe\d0Z¨��W ��Z\k]c� � e\d0Z¬�gW ]ci��\Y�k©]#e�W _E��Zge � ]#e\Y#W �*��_�e�W �c��_¨���\i��\Y�k*a
�I�ci�Zgf���W � � ��]^W �#fLj�l�f#h\Y�§^Y�h � �L��§^Y�h � egf#Z¨[\j���h\�gf��c�#W^egf��#f�1	�c�e\����Y�l���e\Y�k
e\�nl���]#eg��e\Y�k¬�j#W egf#hgf�eg��a
�I�#f#�*��Zg�L� ��� f#]#f#_¢j���h\�egf#h\� �;·x" ��[��#f©egf#_��cY�h\§*�#_

(
³ )	¸ ¶ ) ) ¸ · · · ¸ ( ³¹ ¸ ¶-¹ ) Ë { ß

j�h\Y�]#j�� � £0Zge\��_�Z\�X�c�e\��]*�c��k � ]c�gWU��Z\��Z�e\�nl���]#eg�TY©ij�Y#W Y�_E���*�gW^egf��\kZ\�e\iegf�e\�LZ\�
j���h\���*�gW�egf#Z�j�h\i��l���á*f ¶Cº.�^W �¬egf#Z��j�i��ch�W ]#f©e\Y�k¬�j#W egf#hgf�eg�»¶ º ]c����Z\�©�\���\Y��c��Z\Y
��W � Z\k]c�c�L�gW ]ci��\Y�k¼³#a
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� YX�c��Zge\h�W �ciL��� � d0�c�Xegf#_E�#f#�*��Z�W �#�#_¨� ��� f#]#f#_E��§^Y�h � egf��\h � ]#f©e\Y�k¨e\�nl���]#eg��egf#_
�j#W eg�#hgf#]#f#_aGb:k��*�c�n�ch�W �c��Z\� z f¬j���h � �cd1�#f�e\d0Z�e�W �c£0Z����\i��\Y�k¬� � Z\�e\�#W>]#egf©� � ]#f
�^W ��_E�\��]c�c��k�c��Zgf#_�]ckZ � hgegf#]#f#_¨�c�e\��Z\Y��#�#_½µ

(
¶ | ³ ) f�Yj�Y � �Xj���h�W l����*� � Z\�gW>�c�#W^egf#Zj���h � je\d0]#fL�c�e � egf#Z¨Yj�Y � ��Y�e\�nl���]#eg�#_�e\Y�kX�j#W egf#hgf�eg�Tk�l�Yj�Y � �gW>�^W �©]ckZ � hgegf#]#f

egf#_E�cY�h\§*�#_a¶
= ¾ ( ³ ) a�I�#f#�*��Zg�L� ��� f#]#f#_¢j���h\�egf#h\£0Zge\��_Ee\Y©�\Y�]c�c��Z\YL]c[Z\Y�l�Y��n�#j�� � �\��k]#f#_�j�h\Y�]#j�� � � �

Z\�X�c�e\��]*�c��k � ]c�gWU�^W �Xj�h\Y�]c�n�*�^W ]#fL�^W �¬egf#Z¨�j�i©�cY#W Z\Y�[X]ckZ � hgegf#]#fL�c�e\��Z\Y��#�#_µ
(
³ ¸ ¶ ) = µ

(
³
)
µ
(
¶ | ³ ) f�Yj�Y � ���gf#�^W Y�[h%�#f#]c��e\�¬j���h\�egf#h\Y�[�c��Z\�T�\���\Y��c��Z\�Ë b:�*��]#f { ß ��Z\���\��hgeg��e\d0_E�c�#Wcj���Z\Y��cY#W Ye\[\j�d0_a

� Y¬j�h\i��l�f#�c�©egf#_��#f#�*��Z�W �#�#_�� ��� f#]#f#_E��Z � �c�e\�#W>]#e\Y¬j�h\i��l�f#�c�©egf#_��j#W l�Y��#�#_
�^W ��_��c�e � ll�f�l�f#_¨]ckZ � hgegf#]#f#_��j�i©��Z\�©�\Y�]c�c��Z\YL]c[Z\Y�l�Y�]ckZ\��hgeg�#]c��d0Z�a
� k\j#W � � f���W ����W �c��] � ��egf#_��#f#�*��Z�W �#�#_¨� ��� f#]#f#_¨]ckZ � ]#e\�e\�#W>]#egf#Z¨��Z\� " ��egf#]#f
�n�c� � Zgf#_�egf#_E]ckZ � hgegf#]#f#_½¿ ′( À ) �j�i©��Z\�©]c[Z\Y�l�YL�j�Y��\�n�#e\£0Z�]ckZ\��hgeg�#]c��d0Z
{ ¿ ( À )} ¸ À ∈ Á ]c�¢��Z\�©k\j�Y�]c[Z\Y�l�Y Á e\Y�k¬��W ��Z\k]c�c�e�W �cY�[��*£0h\Y�k R Â f�Yj�Y � ��nl����cW ]#e\Yj�Y#W � � e\Y¬j���h\��� � e\d ]ckZ\��hgegf#]^W Y��gW �\��_��c�e\��ll�f�l�iegf�e\��_(�

Ã
=
Ã
(
¿
( À )) Ë x ß

b.egf#Z�j���h � je\d0]#f©�c�e � egf#ZEYj�Y � �¬e\YX]c[Z\Y�l�Y¬e\d0ZE]ckZ\��hgeg�#]c��d0Z { ¿ ( À )} ¸ À ∈ Á �c�#We\Y©]ckZ\��hgegf#]^W Y��gW �\��_��c�e\��ll�f�l�iegf�e\��_ Ã � � Z\Y�Zge\�#W>hgf�e\£0_ z e\Y¬j�h\i��l�f#�c�Xegf#_
� ��� f#]#f#_¨��Z � �c�e\�#W>]c�¢��Z\�¬j�h\i��l�f#�c�����nl�e�W ]#e\Yj�Y � f#]#f#_a
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b.egf#ZEj�h\���c�c�e�W �ciegf�e\��e\Y©]ckZ\��hgegf#]^W Y��gW �\��_¨e\Y�k¬h � ]*�cY�kXY�h � " �e\�#W>�c��]cd �^W ��_
]ckZ � hgegf#]#f#_¨�c�e\��Z\Y��#�#_�j#W � ��Z\iegf�e\��_½µ

( À ) Y�h�W ]c�c��Zgf#_�]#e\Y Á z d0_����cY�l�Y�[ � d0_(�
Ã
(
¿
( À )) =

∫ Ä
( À ¸ ¿ ( À )) Å µ ( À ) ËBÆ�ß

Yj�Y�[�f�]ckZ � hgegf#]#fL�j�£1l��gW ��_ Ä
( À ¸ ¿ ( À )) � � Z\�#W>Y�l�Y��*l�f#h\£0]^W �#fL�^W �X� ��� �¿

( À ) ∈ { ¿ ( À )} a
9 v�Ç&7 : s : t87 Ë �0h\i��l�f#�c�©egf#_ ����� f#]#f#_E�c��]cd��0��h\���\�gW �c� � e\d0Z ß
� Y¬j�h\i��l�f#�c�©egf#_�� ��� f#]#f#_¨�c��]cdKj���h\���\�gW �c� � e\d0ZX]ckZ � ]#e\�e\�#WU]#egf#Z¨�nl����cW ]#e\Yj�Y � f#]#f
e\Y�k�j���h\��� � e\d ]ckZ\��hgegf#]^W Y��gW �\Y�[_¨e\Y�k¬h � ]*�cY�kC�

Ã
( È ) =

∫ Ä
( À ¸ ¿ ( À ¸PÉ )) Å µ ( À ) ¸�É ∈ Λ

Ë�Ê�ß
]c�¢��Z\���\Y�]c�c��Z\Y�]c[Z\Y�l�Y�]ckZ\��hgeg�#]c��d0Z { ¿ ( À ¸PÉ ) ¸�É ∈ Λ} ]#egf©� � ]#fL��Z\i�_��\� � �c�c�e\Y�_j���h\�egf#hg�#]c��d0Z

À )�¸ · · · ¸ À ¹ Ë�Ë�ß
Y#W�Yj�Y � ��_¨���*Y�kZ����\��� � � � �c����Z\��� � hgegf�e\Y��c�#Wcj���Z\Y��cY#W ie\k\j�Y�e\h\ij�Y��j�i©�^W � � �cZ\d0]#egf
]ckZ � hgegf#]#fL�c�e\��Z\Y��#�#_�j#W � ��Z\iegf�e\��_aµ

( À ) a
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�^Z � l�Y��c���c�¹egf�]ck��*�c�n�ch�W �c��Zgf¡�cY�h\§*�©egf#_�]ckZ � hgegf#]#f#_¨�j�£1l��gW ��_�j�h\Y��c[\je\Y�kZ¨e\�e\h � � � ���c�nl�W £0�gf�j�h\Y��l��#�c�e\��egf#_¢�^Z\���cZ\£0h�W ]#f#_X�0h\Ye\[\j�d0Z�
� ±cû�e	Ìgî�õ\÷�ñ:ùõ\ó¬Í,ñ	��ý ë�e%÷�õ\í�õ\ó�h� ±cû�e	Ìgî�õ\÷�ñ:ùõ\ó�±�ñ%î%ý ë�gû�e%÷�õ\í�õ\ó�h� ±cû�e	Ìgî�õ\÷�ñ:ùõ\ó�Î��\ù�ð ÷�õ\í�õ\ó1ùõ\óiÏUÿ�ë�þgûùõ\í�õ\ói±�ÿ��ë�e�ùõgù�ñ%ó�±�ý ��ñ%ë�e�ùõgù�ñ%ói� � ÷�ñ	g�ìgô\ì\ð õ\í�õÐGø^g�ì%÷�f	ë�òcë��}


� �¬j�h\Y��l��#�c�e\� { �c�#W x ��Zg���cY�kZ¬]#egf#Z¨k\j�Y��c�egf��cY�h � ��e\d0Z�j�h\Y��l�f#� � e\d0Z
� ��� f#]#f#_ ÂUÅ¨Å%Ã�»���� � �Ç&� ��Z\£Ke\Y¬j�h\i��l�f#�c� Æ ��Zg���c�gW,]#egf#Z�k\j�Y��c�egf��cY�h � �©e\d0Zj�h\Y��l�f#� � e\d0ZX� ��� f#]#f#_ � % � ! H¨Å%Ã�»���� � �Ç&� a

9 v�Ç&7 : s : t87 Ë �0h\i��l�f#�c�©egf#_ � �c���\Yj�Y � f#]#f#_�V¬���\Y��c��Z\d0Z ß
Ñ¡]#e\d�Ò

= { ³ )�¸ · · · ¸ ³�¹ } ��Z\����h\�cW �ci�]c[Z\Y�l�Y��\���\Y��c��Z\d0Z�a ��� �ÔÓ½1	Y��c���\Yj�Y � f#]#fT��k\e\Y�[]ckZ � ]#e\�e\�#W>]#egfL��W ���c��h�W ]#f�e\Y�k¬]ckZ\i�l�Y�k6Ò ]c�TÓ ]c[Z\Y�l�� Ë ]ck]#e � �\��_½/ r-3 U�< s	v�w < ß �e\]^W
£0]#e\��Z\��W �c��Z\Yj�Y#W Y�[Zge\�#WUY#Wce\h\�gW _¢j���h\���c�e\d6]ckZ � f��c��_(�

Õ º 6= ∅ ¸>Ö = { ¸ · · · ¸ Ó
∪ ×º = ) Õ º = Ò
Õ º ∩ ÕCØ

= ∅ ¸>Ö 6= Ù ¸�ÖP¸ Ù = { ¸ · · · ¸ Ó
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k\j�Y���W � � h\��]#fLegf#_���h\�cW �#�#_¨��Z\Z\Y#W ��_¨]#e\i��*Y�_ Ë s}?�w Kv�sGrgt87\rgv-â%s ß ]c�¢��Z\��]c[Z\Y�l�Y
k\j�Y(1	��Z\Z\Y#W £0Z Ë <�U u 1 rgt87\rgv-â%s < ß a
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� }U= CGFG+.3

� i�h\Y�_E��Z\Y�]cY�l�Y�� � �L��Z\��§^��h\�e\�#W>]#egfL�c�nl��egf©e\d0Z¨���ckZge�W �c£0Z¬�#f#�*��Z�W ]c�c£0Z¨e\d0Z
]#j�Y�Z\�\k�l�dUe\£0Z¬Y�h%�c��Z�W ]c�c£0Z�j�Y�k¨j���h\���*Y�kZ���Zge � ]#e\��]#fT��Z � Zge�W �L]#e�W _E��W � §^Y�h\��_
��] � ��Z\�gW ��_a
� YX�^Z\Y�]cYj�Y#W f�e�W �ci¡b:[]#egf#�c� Ë �Pb ß � � Z\�#W>��k\e\i¬j�Y�k¬§^��h\�gW�egf#Z¨��k � [Zgf©egf#_
j�h\Y�]#e\��] � ��_¨��Z\i�_EY�h%�c��Z�W ]c�cY�[���Z � Zge�W ��]#e�W _E�j#W � ��]c�gW _�j�Y�k�j�h\���c�c�e\Yj�Y#W Y�[Zge\�#W
�j�iXe\Y�k_���W � §^Y�h\Y�k_¨���\d1�c��Z\� � _��^W �ch\Y�Y�h%�c��Z�W ]c�cY�[_a
� YX�Pb j���h�W l����*� � Z\�gWU��h%�c�e\Y�[_¨���ckZge�W �cY�[_¨�#f#�*��Z�W ]c�cY�[_�Y#W�Yj�Y � Y#W
�\h\��]#egf#h�W Yj�Y#W Y�[Zge\�#W0]c�¢��W ��§^Y�h\�e�W � � �j � j����\� z �c��h�W �cY � �n��e\d0Z¨Yj�Y � d0Z�� � Z\�#W
��§^���\h�W �cY � a
� YX�Pb j���h\Y�k]^W �" �gW,e\�©�*��h\���#egf#h�W ]#e�W � � egf#_ Â,ÀCN(�Ç&�(H �c�#W^egf#_ Â:Ä	��ÂF�(H a
� �4e\Y�Z¨i�h\Y Ã-�CNg¼¾��*Äg¼XË�×�Ò�Þ���Î�Ð#ÙÕ#ß ��Z\��§^��h\i��c��]#e\�¨]c�¢Ye�W �g��j�Ye\�E�#j�Y�h\� � Z\�
j�h\Y��c��l���]c�gWU�^W �©��] � ��Z\�gW �^a
� i�h\Y�_ ��Ä	�g»�¾��*Äg¼�Ë�Ò�ÕÞÍ Ð#ÙÕ#ß ��Z\��§^��h\�e\�#WU]c�¢Yj�Y#W Y��g��j�Ye\�E�ci�h�W Y��#j�Y�h\� � Z\�
��W �n�c� � h\�gW,e\YX�Pb Ë Yj�Y#W Y��g��j�Ye\�E�ci�h�W YL��Z\���cZ\d0h � " �e\�#WU�j�i¬e\YX�Pb ß a
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¶ +.F0@ N4<,+.CG+1O.+P= 7.M>= ?G+¬Û�QTSUCPM*@:FG;1M,+.5

â\ã ä�å%æ çgè � «i«:å	�nçF©���� � ç�«
� Y¼Ñ¡�c§^k\e\Y©�Pb6� � Z\�#W � �c��]c����W � � ��]^W �cY��^W �©� � ��fL��Z\£Ke\YT�0h\Y�]c��h\�ci�]^W �cYL�Pb
�j#W �c��Zge\h\£0Z\�e\�#W1]#egf#Z�j���h\���cd1�#�T��Zge�W ]cd0� � e\d0Z¬��Z � Zge�W ��]c�¹�c� � Y�h�W ]c�c��Z\Y�k_XW Y��c��Z\� � _
j���h � �cY�Zge\��_
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� YT�0h\Y�]c��h\�ci�]^W �cYL�^Z\Y�]cYj�Y#W f�e�W �ciTb:[]#egf#�c� Ë �1�Pb ß e\d0Z¨]#j�Y�Z\�\k�l�dUe\£0Z
�j�Ye\�nl�� � e\�#WU�j�i©�^W ���c�n� � l�f©j�Y#W �^W l � �L�cY�h � d0Z z �ck\ege � h\d0Z¨�c�#W�Y�h%� � Z\d0Z¨j�Y�k¬� � Z\�#W
��W ��]#j���h\�c��Z\�T]c�¢i�l�YXe\Y©]c£0�c�^a
�8�c��Zge\h�W �#�T�j�Y�]#e\Y�l��©e\Y�k��1�Pb(]ckZ � ]#e\�e\�#W>]#egf#Z¨��Z\�\�nl������T���\�e\��]#f�e\Y�k
Y�h%�c��Z�W ]c�cY�[�k\j�i¬egf#Z¨��Z\� " ��egf#]#fT�\k]*l��gW e\Y�kh%�cY�[Zge\d0ZX�ck\ege � h\d0Z¨e\Y�k � ��W Y�k�e\Y�k
Y�h%�c��Z�W ]c�cY�[ Ë �c��h%�^W Z�W � � �c[\ege\��h\� ß �c� � £0_��c�#W����\d1�c��Zg�©j�� � Y��ci�Z\�L]#e\Y#W �*� � � Ë W Y �
�c�#W������#eg�#h�W � ß a
� �X�c[\ege\��h\�L�n�c� � Z\�Xj�Y�k¬��h\�cW � � ��Zg���cY�kZ¬]#e\Y�Z¨Y�h%�c��Z�W ]c�ciL�c��_��c�#W�� � Z\�#W,�#f01
�j#W �l������L�^W �Xegf©l��gW e\Y�kh%� � �©e\Y�k¬�*��h\���#egf#h � " Y�Zge\�#W1�j�i¬e\Y�Z�i�h\Y©����k\e\i�_ Ë < v-3 4 �0< v-3 41 ?�7%s : Kv-7 < ß a
� �¬j�� � Y��ci�Z\�L]#e\Y#W �*� � �L�*��h\���#egf#h � " Y�Zge\�#WU�j�iXe\Y�Z¨i�h\Y©�#f¼1P����k\e\i�_ Ë 7\t87 1¬< v-3 4 �7\t87 < v-3 4 1 ?�7%s : Kv-7 < ß a
�Kj�h\Y�]#e\�e\��k\e�W �#�¤W ��W iegf�e\�Xe\Y�kL�1�Pb ����] � " �e\�#W>]#egf#Z¬W �c��Z\iegf�e � e\Y�k¬Z\�©�c� � � � Z\�gW
Z\�©��W ���ch � Z\�gW,e\�X�c[\ege\��h\�Xj�Y�k¬��Zg���cY�kZ¬]#e\Y�Z¨Y�h%�c��Z�W ]c�ci Ë < v-3 40rgv-3 3 < ß �j�i©��k\e � j�Y�k
�\��Z���Zg���cY�kZ Ë 7\t87 < v-3 40rgv-3 3 < ß a
�I��W ����W �c��] � �L��k\eg��Y�Z\Y�� �" �e\�#WU��W � �ch�W ]#fT����k\e\Y�[X�j�i¬e\Y�Z¨�#f¼1P����k\e\i Ë < v-3 4 / 7\t87 1< v-3 4 ²8: < r�w : =>: 7-?%s : t87 ß a
� �X�c[\ege\��h\�L�n�c� � Z\�Xj�Y�k¬��Z\���cZ\d0h � " Y�Zge\�#W1d0_¢�c[\ege\��h\������k\e\Y�[X�\��ZEj�h\Y � �cY�kZEegf#Z
��Zge � �\h\��]#f�e\Y�k¬�Pb �c�#W��^W �¬e\YXl�i��cY©��k\e\iXe\YX�Pb(�*��h\���#egf#h � " �e\�#WU��Z\�n�#e�W �ci
Ë s	t83 v�w ?�7%s ß d0_¹j�h\Y�_���k\e � a
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ª�W ���n�c� � Z\�Xe\�X�c[\ege\��h\�©j�Y�k¬�\��Z¨��Z\���cZ\d0h � " Y�Zge\�#W>f���Zge � �\h\��]#f�e\Y�k��Pb(Y��gf��c� �
]#e\Y�Z���§^��Z�W ]c�ci©e\Y�k_a
� Ã�ß���*Ä�Ã � ¼\¼�Ã8�g» ¿��\���(H � Ä��c¾�Ä�. � » Ç&�(H '�� ¼��ÊnÃ�%0Ä½�%¼LÃ�» ¼�Å�Ä���» ���^È � ¼*Ä
� � � �¿���� � » Ç&�g» ¿��ß�%¼�Æ �$# Å	!�Ä���»;�TÊnÃ-� � G��¨Â^¼ � ! %0Ä¢Ã�¼�Æ¬Å%Ã�»��gÅn½¼�Ê�Ä½�%¼ � �g½¼J�%¼�ÆÆnÃ�¼��¼ � È��¤Ç&���*Ä�Å%Ã�» ��À�Ä�Å%» �Ô�P%0Ä>��Äg¼#Ç^¼�Ã�¼�»����g» ¿&.0Ä�¿1Æ-���nÀ � %0Ä¢¿Z��»%��» �CN\È��%¼�Æ�ÄT���*Ä» ¿Z��Ä����������ß��Ä��c¾�Ä�. � » Ç&�(H¹ÂU» �8H�Ç � Å&�(�*ÄT��Ä�Å�G�À�Ä	�½+�����(HX¾¿cÀ\Â��8H¼��Ä	�g»�¾\¼*Ä\» ¿&.0ÄÃ � ¼��ÊnÃ�%0Ä a

â\ã ä�å%æ çgè êë�ù�ý í�üc÷�ñ�ù�ñ���ñ\ý�êë�ù�ý ï(e%ë�ñ
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� �©��Zge�W ]c£0�c�e\�L�j�Ye\�nl�Y�[Z��ck\ege\��h�W �cY�[_�k\j�Y��\Y��*� � _¨]c���#�c�e\Y�_��8j�Y�k¬� � Z\�#W
j�h\Y�]*�cY�l�f#�c��Z\�T]#egf#Z��j#W § � Z\�gW �©e\d0Z ± 1('>���c§^Y��ck\ege � h\d0Z¬�c�¹j�h\dUe\��[Y�Zge\�Lh\i�l�Y
egf#Z���Z\���cZ\£0h�W ]#fT��Zge�W �ci�Z\d0Z¬�c��]cdKegf#_¢j�h\i�]c�\��]#�#_�e\Y�k_��c�¢��k\e � a
�I�\[Z\���#f��c�#WcfLW ��W �#W e\��h\iegf�e\�Legf#_���ll�f�l��j � �\h\��]#f#_��^Zge�W �ci�Z\Y�k½1.�^Zge�W ]c£0�c�e\Y�_
�n�c§^h �" �gW�e\Y©�c�e\h\YXegf#_E��Z\���cZ\£0h�W ]#f#_�e\Y�kX��Zge�W �ci�Z\Y�k©�j�i¬e\Y©��Zge � ]cd0�c�©�c�#W
Y�Z\Y�� �" �e\�#WU�nl��gf Ë ?�)07 : s W ß �©�j � j����\YL]ck�#j�l�f#h\d0�c�e�W �ciegf�e\��_a
�I��Z\���cZ\£0h�W ]#fT��Z\i�_E��Zge�W �ci�Z\Y�k©�j�i©��Z\�©��Zge � ]cd0�c������] � " �e\�#W>]#egf#Z
]ck�#j�l�f#h\Y��c�e�W �ciegf�e\�Tegf#_¹e\h�W ]c��W � ]#e\�egf#_��*d0h�W �#�#_¨�\Y��#�#_¢e\Y�k_���ll � �c�#Wcegf#_
f�l��n�#e\h\Y���f#�^W �#�#_¨e\Y�k_E]ck�#j���h�W §^Y�h � _a
� �©�ci�h�W �Xe\d0Z���Zge�W ]cd0� � e\d0Z¬��Z\���cZ\d0h � " Y�kZ¬��Z\�Xe\�#�#�c�Xe\Y�k¬��Zge�W �ci�Z\Y�k¬j�Y�k
Y�Z\Y�� �" �e\�#W Å%Ã�!��%¼�Ã�¼¬Ë  � Ö � �*�  ß a � Y¬e\�#�#�c����k\e\i¬e\Y�k¬��Zge�W �ci�Z\Y�k©k\j � h\�*�gW,�c�#W�]#e\���Zge�W ]c£0�c�e\���c�#W,§^��h\�gW^egf#Z¨Y�Z\Y��c��] � � » ��» ���%¼�Ã�¼Ë Ö Å Ö � � �*�  ß ab:�¢��Zge � � ��]#fT�c�4e\� ± 1('>���c§^Y��c[\ege\��h\��e\�©��Zge�W �ci�Z\����W � � �e\Y�kZX��W ��§^Y�h\�e�W �cY�[_
e\[\j�Y�k_E�j#W e\ij�d0Z¬�c�¢�j�Ye\�nl���]c�c�TZ\�©� � Z\�#W,�\kZ\�eg�©f���Z\���cZ\£0h�W ]#��e\Y�k_E�j�i
��W ��§^Y�h\�e�W �cY�[_¨e\[\j�Y�k_E��Zge�W ]cd0� � e\d0Z�a
� Y¬e\�#�#�c�Xe\Y�kX��Zge�W ]c£0�c�e\Y�_�j�Y�k¬� � Z\�#W,k\j���[ � kZ\Y��^W �Xegf#Z¨]c[Z\�\��]#f Ë e\� � h�W ��]c�c� ß
��Zge�W �ci�Z\Y�ka1P��Zge�W ]c£0�c�e\Y�_�Y�Z\Y�� �" �e\�#W�j���h � e\Yj�Y Ë â-?�w ?%s	t8âv ß ����ll�W £0_E�c�e\���l�f�eg�
j���h�W Y���� Ë L ?�w : ?�u�3 v�w v�K : t87 ß �c� � £0_E���\�#W e � ��_�egf#_��c�e\���l�f�e\iegf�e � _¨e\Y�k¬�#j�Y�h\� � Z\�
e\h\Yj�Yj�Y#W �#]c�gW,e\Y©]c���#�c�Xe\Y�k��^W ��Z\�©�j#W e\[�*�gW>�c�n�c��l�[\e\��h\Y���� � �ci
]ck�#j�l�f#h\Y��c�e�W �ciegf�e\��_�j�h\Y�_¢e\Y©�j � e\Yj�YXe\Y�k¬��Zge�W �ci�Z\Y�k*a
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Ñ¡Z\� " ��egf#�c�©Y�k]^W ��]#e�W �#�#_¨]#f#�c��] � ��_¹j�Y�kEj�h\Y��c[\je\�gW,� � Z\�#Wce\Y�j�d0_¢���\��]c§^��l � " �e\�#W�f
�\kZ\�e\iegf�e\��e\d0Z � 1('>���c§^Y��ck\ege � h\d0ZXZ\�©�j#W e\�nl�Y�[Z�egf���W � �ch�W ]#f©e\Y�kX����k\e\Y�[X�j�i
e\Y�Z��#f¼1P����k\e\i^a
 ¢�¬j�h\�j��gW,Z\�©k\j � h\�*�gW,� � j�Y#W Y�_E�#f#�*��Z�W ]c�ci�_�Y©Yj�Y � Y�_EZ\�©���#j�Y�� � " �gW�e\� � 1'>���c§^Y��c[\ege\��h\�TZ\�©��Zge�W �\h\Y�[Z¬�c�¹e\�X�c[\ege\��h\�Xe\Y�k � ��W Y�k�e\Y�kXY�h%�c��Z�W ]c�cY�[*a4�
�c�e � h\h\��k]#f¡��k\e\Y�[¨e\Y�kX�#f#�*��Z�W ]c�cY�[©� � l�W ]#e\�LY��gf��c� � ]#egf#Z¨���c§ � Z�W ]#f�e\d0Z
��k\e\Y � Z\Y�]cd0Z¬��] � ��Z\�gW £0Z�a
� �#f#�*��Z�W ]c�ci�_¨��k\e\i�_EY�Z\Y�� �" �e\�#WUd0_,+ » ����» ¿Z�#ÇZ! �ß���(H ��� Ä	���g» ¿��(H¢ÁGÃ�» ½¼¾C�(HË.-  ¿ È ��Ö ��,/0 · �����Ö �
13254.� �� 	�	�ß f�Yj�Y � ���j#W e\h\�j��gW�egf#Z¨�j#W � � d0]#fT�ci�Z\Y��n�c� � Z\d0ZEe\d0Z� 1('>���c§^Y��ck\ege � h\d0Z�j�Y�k¬�\��Z���Z\���cZ\d0h � " Y�kZ¨e\�X�c[\ege\��h\�L����k\e\Y�[*a
� � � 1('>���c§^Y��c[\ege\��h\��j���h � �cY�Zge\�#W>]#e\Y�Z¨�ck�nl�iXe\d0Z�Y�]#e\£0Z¨��ll � �c�e � egf#Z
j���h\���cd1�#��e\Y�k_��c�e\��Z\��]#e\��[Y�kZ©]#e\Y�Z76 ÊÂ^¼Ô����È�Ä���Ë�8:9 ¶(Ó<; 	 ¿ · È 1 Å ß aG¦#�c� �>� �k\j�Y�]#e\Y�[Z¬�^W �©��W ����W �c��] � �Td0h � �c��Z\]#f#_¨�c�e � egf©l��#�gfXegf#_EYj�Y � ��_��c�#W��ci�Z\Y�� � Z\�#W
�j#W e\h\�jeg��f�]ck�c�c�e\Y�����e\Y�k_E]#e�W _E��Z\Y�]cYj�Y#W f�e�W �c��_���Zge�W �\h � ]c�gW _Ee\Y�k¬Y�h%�c��Z�W ]c�cY�[*a
� � � 1('>���c§^Y��c[\ege\��h\�L�c�e � egf���W � h%�c�gW �©egf#_Ed0h � �c��Z\]#f#_�e\Y�k_��n�#e � � ��Zge\�#WU]c�
j�h\dUe\�>=�Z\��_�����k\e\Y�[ Ë < v-3 4;â�w t�s	v : 7 < ß a¹¦#�c� � Z\�Xe\� � 1('>���c§^Y��c[\ege\��h\��j�Y�k¬���*Y�kZEegf#Z
W ��W iegf�e\�LZ\�©��Zge�W �\h\Y�[Z�j�h\Y�_¹e�W _¢j�h\dUe\�>=�Z\��_¨��k\e\��_E���\��l�� � §^Y�Zge\�#WU�j�i¬e\Y©h\�j���hge\i�h�W Y
e\d0Z � 1('>���c§^Y��ck\ege � h\d0Z¬�c�#W��j�Y��c��Z\Y�kZ¨e\�©k\j�i�l�Y#W j��©j�Y�k¨j���h\���c��Z\Y�kZX���\h\��Zg��a
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�,k\e � e\� � 1('>���c§^Y��c[\ege\��h\�T�*��h\���#egf#h � " Y�Zge\�#WUd0_���Z\�n�#e�W � � d0_¹j�h\Y�_¢e\Y�Z¨����k\e\i
Ë�	  · ¾ � � ·  4 È 1 � ß �c�#W^�c�e � ]ckZ\�j��gW �L� � Z\�#W,��k\e � j�Y�k¬��Z\Y�]cYj�Y#W f�e�W �c£0_�� � Z\�#W>W �c��Z �Ë Ö Ó½Ó<; 1 ?� � Ó � ��> 1 � ß a
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�1j�i©k\j�Y�l�Y��^W ]#e�W �#� � j�Y�á*f©f©��W � �ch�W ]#f�e\Y�k¬����k\e\Y�[©�j�i¬e\Y�Z¨�#f¼1P����k\e\i�� � Z\�#W
W ��W � � e\��h\�T]#f#�c��Zge�W �#�L�^W �¬egf��gf#�^W Y�kh%� � ��e\���*Zgf�e\£0Z�]ck]#egf#� � e\d0Z¨e\�©Yj�Y � � � �
k�l�Yj�Y#W Y�[Z¨egf���W � �ch�W ]#fT�c�e\���\[¬e\d0ZE�c�e\��]#e � ]c��d0Z¬����k\e\Y�[X�j�i¬e�W _��c�e\��]#e � ]c�gW _
�#fL����k\e\Y�[*a
� _¢�c�e\��]#e � ]c�gW _�����k\e\Y�[X�#j�Y�h\Y�[Z�Z\� � ��d0hgf � Y�[Z�fX�c��Z\Y�Z�W �#�T]ck�#j���h�W §^Y�h � ��Z\i�_
]ck]#eg�#�c�e\Y�_E�¬f©�c��Z\Y�Z�W �#�T��W �#e\k���#��� � Zgf#]#fT�c�e\���\[X�\[Y©k\j�Y�l�Y��^W ]#e\£0Z��¬e\Y
]c[Z\Y�l�YXe\d0ZEj�h\Ye\[\j�d0ZEj�Y�k¬��Zg���cY�kZ¬]#egf#ZE�*l � ]#fL�c�gW Y�á*f#§ � ��_¨]c�¢��Z\���cY�Z\Ye\����W �ci
j�h\i��l�f#�c�©e\����W Z\i��#f#]#f#_a
�I��W ����W �c��] � �©egf#_E��h\Zgf�e�W �#�#_¨�j#W l�Y��#�#_E��Z\�j�Z\��k]c��egf#Z¨��Z � je\k�gf�e\Y�k��0l�cY�h � � �cY�k
egf#_��.h\Zgf�e�W �#�#_X¦�j#W l�Y��#�#_ Ë.-  ¿ È ��Ö ��,/0 · �����Ö �
13@ · ¿ �
4 Ö � 9 Ó ß a�1j�i©k\j�Y�l�Y��^W ]#e�W �#� � j�Y�á*fLY¬�0l�ci�h�W � �cY�_Eegf#_¢�.h\Zgf�e�W �#�#_X¦�j#W l�Y��#�#_¨�j�Ye\�nl�� � ��Z\�
��Z\��ll����#e�W �ciTk\j�i��\�gW �c�c�L��Z\���cZ\£0h�W ]#f#_�j�h\Ye\[\j�d0Z��c� � £0_E]ckZ � ]#e\�e\�#W>]#egf#Z
�j�Y � ���c��k]#f�j�l�f#h\Y�§^Y�h�W £0Z¬�^W �¬e\Y©]ck�#j�l�f#h\d0�c�e�W �ciT]c[Z\Y�l�YXe\d0Z�j�h\Ye\[\j�d0Z¨j�Y�k
j�h\i��c�gW e\�#W>Z\����Z\���cZ\d0h�W ] � Y�[Z�a
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� Y©��Z\Y�]cYj�Y#W f�e�W �ciT]c[]#egf#�c�L�#j�Y�h\� � Z\� � ��d0hgf � � � d0_���Z\�©]ckZge\Y�Z�W ]c�c��Z\YT� � �#e\kY
�ck\ege � h\d0Z��c�#W��cY�h � d0ZEe\�©Yj�Y � ����Z\���cZ\d0h � " Y�kZ�e\Y©��Z\�¬e\Y � ll�Y����ci��c�©�c�#W^�c�e �
egf#Z��j�Y�k] � �����\d1�c��Z\£0Z¬��Zge�W �cY�Z�W �c£0Z¨j���h\���ci�Zge\d0Z ËPS ²8: t�s Wâ : r 5 v�s ò0t�w ãCB ì\vgt�w Wà � v�w�7\vz>{�ä(û Ê(å�ß a
�  �a �4a VLa�����] � " �e\�#W>]#egf#ZEj�h\Yð\j�i � ��]#fTie�W�Y#W^�ck\ege\��h�W �cY � k\j�Y��\Y��*� � _Ee\d0Z ± 1'>���c§^Y��ck\ege � h\d0ZX§^��h\Y�kZ¨� � j�Y#W �Xe\�#�#�c�e\� Ën» ��» ���%¼�Ã-��ß e\�©Yj�Y � ��� � Z\�#W
��Z\���cZ\d0h � ]^W �c�T�j�i � ll����nl���[ � ��h\�L��Zge�W ]c£0�c�e\�^a
�  �a �4a V j�h\Ye\� � Z\�gWUie�Wce\YX�4a b¢a�j���h\Y�k]^W �" �gW>�^W ���\kZ\���^W �#�T]ck�#j���h�W §^Y�h � f�Yj�Y � �
� � Z\�#W,�n�*�c��Z\£0_¨]ckZ\�\���\���c��Zgf¡�c�4egf#Z¨�\kZ\�e\iegf�e\�©e\d0ZE�c[h�W d0Z���W ���c��]cY�l�����f�e\£0Z¬e\Y�k
e\i�]cY�Z\�©��Z\���cZ\d0h � " Y�kZXi�]cYX�c�#W�Z\�©��Z\���cZ\d0h � " Y�Zge\�#W a
± ��]^W " i��c��Z\Y#WU]#egfL �a �4a V Y#Wxà ñ ?�w = v�w>v�s�?�3 a z�{�ä(õ è-å j�h\ie\�gW Z\��Z¬�^W �©��W ��§^Y�h�W �#�
��� � ]cd0]#f�f©Yj�Y � �Xj�Y�]cYe�W �cYj�Y#W Y�[]c�Eegf#Z¨��h\�cW �#�©j���h�W �ch\��§�W �#�¡��W �e\[\j�d0]#f©e\Y�k� v�w�7\v a
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â\ã ä�å%æ çgè I.ø�ò*ûgð ñ4êë�ì%í�ìgô\ì\ý õgù�ý ��ì�miÐGý �\ù�mgì\ÿ-


Å º Ø = J (
Ù º ¸ × Ø ) Ë ä ß

�I��Z\���cZ\£0h�W ]#fT��Z\i�_E��Zge�W �ci�Z\Y�k©�j�i©��Z\�©��Zge � ]cd0�c�L]ckZ\�j � �c�e\�#W�egf���W �n�c��h\]#f�e\Y�k
�4a bIf�Yj�Y � �Xj���h�W l����*� � Z\�gW,e\Y�ZEj�Y�ll��j�l���]^W ��]c�ciL�c�#Wcegf#Z¨��Z\��h%�cYj�Y � f#]#fLe\d0Z
��Z\Y�]cYj�Y#W f�e�W �c£0Z¬�ck\ege � h\d0Z��c� � £0_��c�#Wcegf#Z¨�j����ci�l�Y�k � fT�n�*�ch�W ]#fT��Zge�W ]cd0� � e\d0Z�a
�^Zge � � �e\�©f���ll�f�l�Y���Z\���cZ\£0h�W ]#f¡�\[Y���Zge�W ]cd0� � e\d0Z¬]ckZ\�j � �c�e\�#WU�^W �©��Z\��]#e\��l�e�W �#�
�j�i��ch�W ]#f�e\Y�k��4a b¢a�f�Yj�Y � �Xj���h�W l����*� � Z\�gW,egf#ZE�c�e\��]#e\Y�l���e\Y�k��4a b¢a*�c��]cdKegf#_
��� � l��gW á*f#_��n�c� � Z\d0ZEe\d0Z¨��Zge�W ]cd0� � e\d0Z�j�Y�k¬��Z\���cZ\d0h � " Y�kZ�e\Y©��Z\�¬e\Y � ll�Y^a
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â\ã ä�å%æ çgè êë�ì%í�ì%î%ì%ïý ��e%ó5K+m��î%ì%ó
b:[�c§^d0Z\���c�4e\Y©�cY�Zge\�nl�Y©e\d0Z¼à ñ ?�w = v�w>v�s�?�3 a z^{�ä(õ è-å �
� f��c� � f#]^W ���#�¡W �c��Z\iegf�e\�L�j�Ye\�nl�� � ��Z\�©��Z\���\ki��c��Z\YT�*��h\���#egf#h�W ]#e�W �ci�e\Y�k��4a b¢a�e\YYj�Y � Y�]c�*�e � " �e\�#WU]#e\��Z � �c�4e\Y�k_��\kZ\���^W �cY�[_¨�c��Z\i�Z\��_�j�Y�k¬��W �j�Y�kZEegf#Z
]ck�#j���h�W §^Y�h � e\Y�k*a

� �8l��gW e\Y�kh%� � �©egf#_E�cZg�#�#f#_E]c�*�e � " �e\�#WU�c�4egf��gf#�^W Y�kh%� � ���^Z\Y�]cY�l�Y��^W �c£0Z � [��*l�d0Z�a
�I�\Y��#�Xe\d0Z�j���h�W ]c]cie\��h\d0ZX��W �#e\k���c£0Z¬�cY�Zge\�nl�d0Z��^W �¬e\h\ij�Y©l��gW e\Y�kh%� � ��_Ee\Y�k��4a b¢a
���cY�l�Y�k � � � e\YX�c��Z�W �cie\��h\YT�cY�Zge\�nl�YXe\Y�k\à ó v�w v-3 < t87�z,{�ä(õ(ä å j�Y�k¬��W Z\�e\�#W>�j�i¬egf#Z
j���h\��� � e\d ]c�*��]#f&�

LNM&O�P$Q�RS Q SUTUV M&O�W Q
XY M�Z�W M&O�W Q
X =

[NP*O>\5Q
Z�]^ O�W _ TUV M&O�W Q
X −
[NP*O>\5Q
Z�]^ TUS Z�P ^�^ W Q
X +

`>X�a T�b Q�RXUP*\P V P�_?P�XcO ^ −
deP�M&O�f3Q�RT X ^ O�W _ TUV M&O�P�gP V P�_?P�XcO ^ Ë {\y ß
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� �X�ckh�W ie\��h\�L�*��h\���#egf#h�W ]#e�W � � egf#_E ¢��d0h � ��_¢egf#_¬¦�j#W l��n�#e�W �#�#_ � l�d0Z\Yj�Y � f#]#f#_�� � Z\�#W �
� �I��Z\�j���h\���cd1�#�L�c�#Wcf���W ��§^Y�h\Yj�Y � f#]#f¡�n�c� � Z\d0ZEe\d0Z���Zge�W ]cd0� � e\d0Z¨j�Y�kj���h\Y�k] � ��]c��Z�egf#Z¨ká*f�l�ie\��hgfT��W �n�c��h\]#fL�c�e � egf#Z�j���h\Y�k] � �©� � j�Y#W Y�k©��Zge�W �ci�Z\Y�k*a
� � h � �c��Z\]#f�e\Y�k¬�c�e\h\Y�k©]ck�#j�l�f#h\d0�c�e�W �ciegf�e � _¨e\Y�k_ Ë ?�)07 : s W = ?%s U w ?%s : t87 ß �c��]cd�^W ��_E��W ����W �c��] � ��_��j#W e\���*kZ\i��c��Zgf#_¬]cd0�c�e�W �#�#_¨�c�e � ll����gf#_a
� ùI��Z\Y�]cYj�Y#W f�e�W �#�¡��Zge � �\h\��]#f�e\Y�k¬Y�h%�c��Z�W ]c�cY�[©�\��Z��\�n�^W Z � � ��� ��§^Y�h � �j�iXegf#Z��h\����aG�Ke\���*[\egf�e\�©�c�#W^f©���ch � ���gW � egf#_E��k� � Z\Y�Zge\�#W>�c�e � egf#Z¨�n� � ��]#fL]c�¢� ��� �
��Zge�W �ci�Z\Y Ë � � � f#]#f � ��]cd(�0��h\���\�gW �c� � e\d0Z ß a

# ` j�Y�� � �\�gW>]#e\YX�4a b¢a*��Z\���n�*�c��Z\��_E]c���#�c����Z�W ]c�*ki��c��Zgf#_�� ��� f#]#f#_¨ij�Y�k¨e\Y©]c[]#egf#�c����nl�e�W £0Z\�gWU]ckZ\���*£0_¢egf#Z�W �c��Z\iegf�e � e\Y�k¬Z\���j#W e\�nl�� � e\Y©]*�cYj�i¬e\Y�k*a
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M �I��W ���c��h�W ]#f�e\Y�k¬]ckZ\i�l�Y�k¬e\d0Z¨�cY�k]^W �c£0Z��\���\Y��c��Z\d0ZX�c�¹� � ]#fXe\�©��Zge�W ]c£0�c�e\��cZg�#�#f#_�e\Y�k � a �4a VLa*� � Z\�#W,]ckZ\�j���]#e\��hgfT]c�¢]c�*��]#fL�c�4egfL��W ���c��h�W ]#f�j�Y�k
j�h\Y��c[\je\Y�kZ¬�c�¢� � ]#fXe\�X�c��Zge\h\�Xe\d0Z�Y�� � �\d0ZEj�Y�k¬��Z\���cZ\d0h � " Y�Zge\�#WU�j�i¬e\Y�Z
��l�ci�h�W � �cY©egf#_¨�:��]c�c�e�W �#�#_¨Y��c���\Yj�Y � f#]#f#_a¹�8Y��c���\Yj�Y � f#]#f¡�c�¹� � ]#f©e\Y � a �4a V
Y��gf��c� � ]c�4j���h�W ]c]cie\��h\YLY��cY#W Y��c��Z\� � _�Y�� � �\��_¨�\���\Y��c��Z\d0Z�a

R � f��c�n�c��l�[\e\��hgf¡Y��cY#W Y��c��Z\�gW ��j���h\Y�k]^W �" Y�kZXY#W�Y�� � �\��_¢j�Y�k¬��Z\���cZ\d0h � " �gWUY��l�ci�h�W � �cY�_Eegf#_¢�,]c��§^Y�[_EY��c���\Yj�Y � f#]#f#_aP�,k\e\i©]ck�*��� � Z\�gW>i��cd0_E��W ie�W^e\�X�c��Zge\h\�
e\d0Z�Y�� � �\d0ZEj�Y�k¨j�h\Y��c[\je\Y�kZ¬� � Z\�#W^e\i�]cYX�cY�Zge � j�Y�kX]c�*���\i�ZEe\��k\e � " Y�Zge\�#W a
b:kZ\�j�£0_��^W �©� ��� �¢��W � Z\k]c�c�L�*��h\���#egf#h�W ]#e�W �c£0Z©�j�Y�� � �\�e\�#W>Y � ��W Y�_���� � �ci�_
]ck�c�c�e\Y���f#_�]c�¹� ��� ��Y�� � �\�¤a
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â\ã ä�å%æ çgè ê�ÿù�e%÷�ñ�ùõ�Í,ñ	��ý ë�e%÷�õ\í�õT�Gì\ÿ�í�ý ��ì%î%ì%ïý ��ì�mÎð g�ì\ÿ�ó�


b.e\i��*Y�_(�0�,k\e\i��c�egf©e\����W Z\i��#f#]#fT�cY�k]^W �c£0Z
�cY��c�c�e�W £0Z�d0_¹j�h\Y�_¢egf#Z¨�cY�k]^W �cY�l�Y��^W �#�
�*l � ]#f�a

i>. � ¼8H�ÁG» Ç+���¼�Æ � � Y�k]^W � � �cY��c� � e�W �^a
i>. � ¼8H�Á�G����¼�Æ � � Y�k]^W �cY�l�Y��^W �#��*l���]#f�a
# Ê�Äg¼g½¼©ÁP¿�Ã-�! ��Å�Æ\Ç&�(H �
� �egf��cY�h�W Yj�Y#W f#�c��Z\�T�cY�k]^W � �
�cY��c� � e�W ���j�Y©� � j�Y#W Y
���#j��gW h\Y��cZ\£0�cY�Z\�^a
DF�8G�»�Äg¼\ÂF�����(H � � ���*Zgf�e\i
�^Z\Y�]cYj�Y#W f�e�W �ciTb:[]#egf#�c�
�^Z\���cZ\£0h�W ]#f#_a
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�^Z\����W �e\[\j�d0]#f �0h\Y��l��#�c�e\Y�_��c��]c�©]#e\YXj�l�� � ]^W YXe\d0Z � a �4a b¢a
� Y©]ckZ\i�l�Y�k¬e\d0Z¨�cY�k]^W �c£0Z���W ��Z\k]c� � e\d0ZX�*��h\���#egf#h�W ]#e�W �c£0ZX�j�YX� ��� �
��W ��§^Y�h\�e�W �#�¡�cY�k]^W �cY�l�Y��^W �#�T�*l���]#fL�#j�Y�h\� � Z\� � ��d0hgf � � � d0_�Y©�\Y�]c�c��Z\Y�_�j�h\Y�_
��Z\���cZ\£0h�W ]#fT��Zge�W �cY�Z�W �ci�_Ej�l�f � k]c�ci�_a
� �¬j���h\���ci��c��Z\�T��Zge�W ]c£0�c�e\�L�cZg�#�#f#_��^W �X� ��� ����W ��§^Y�h\�e�W �#�¡�cY�k]^W �cY�l�Y��^W �#�
�*l���]#fL�#j�Y�h\Y�[Z¬Z\� � ��d0hgf � Y�[Z¬d0_�]#f#�c� � ����Z\i�_ Æ y 1P��W � ]#e\�e\Y�k©�*£0h\Y�k
�*��h\���#egf#h�W ]#e�W �c£0Z¬e\�©Yj�Y � �©l��gW e\Y�kh%�cY�[Z¬d0_���Zge�W j�h\i�]cdUj�Y#WU��Z\i�_�]ck��*�c�n�ch�W �c��Z\Y�k
e\�#�#�c�e\Y�_�e\Y�kX��Zge�W �cY�Z�W �cY�[¬j�l�f � k]c�cY�[*a
� ��l�ci�h�W � �cY�_¨�n�#j�� � �\��k]#f#_���Z\i�_ � a �4a b �^Z\���cZ\£0h�W ]#f#_¨]#e\Y��*��[�gW>]#egf#ZEj���h\���cd1�#�
��Z\i�_E]ckZ\i�l�Y�k©��Zge�W ]cd0� � e\d0Z¬�cZg�#�#f#_¢e\�©Yj�Y � � � �©���*Y�kZEegf#Z�W �c��Z\iegf�e\�
e\����W Z\i��#f#]#f#_�Z\��d0Z��cY�k]^W �c£0Z���W ��Z\k]c� � e\d0ZX�*��h\���#egf#h�W ]#e�W �c£0Z�a
�I��W ����W �c��] � �L�n�#j�� � �\��k]#f#_Ee\Y�k � a �4a b �^Z\���cZ\£0h�W ]#f#_�j���h�W l����*� � Z\�gW1��Z\��Z�e\���*Zgf�e\i
���\�nl�W �#e�W �ciT�#f#�*��Z�W ]c�ciL�c��]c��]#e\�¬j�l�� � ]^W �Xe\Y�kXYj�Y � Y�k�e\Y©]c[Z\Y�l�YXe\d0Z¨k\j�Y�á*�#§�W d0Z
��Zge�W ]cd0� � e\d0ZX�cZg�#�#f#_E��Zge\���cd0Z � " Y�Zge\�#W,j�h\Y��c�gW �c��Z\Y�k�Z\�¬j�h\Y�]c��hgeg�#]cY�kZXi�]cY¬e\Y
�\kZ\�e\iL�c�n�c��l�[\e\��h\YL�c��h\Y�_E�j�Y¬e\Y�k_E]ckZ\Y�l�W �cY�[_�j�i�h\Y�k_�e\Y�k¬]ck]#eg�#�c�e\Y�_a
� ��Zge\���cd0Z�W ]c�ci�_��^W �¬egf#ZE���\��]c§ � l�W ]#fL�c�n�c��l�[\e\��h\Y�k©�c��h\Y�k_��j�i�e\Y�k_�]ckZ\Y�l�W �cY�[_
j�i�h\Y�k_�e\Y�k¬]ck]#eg�#�c�e\Y�_¨�j�Ye\�nl�� � e\Y�ZE����]^W �ciXj���h � �cY�Zge\� � ]*�#f#]#f#_E���\�nl�W �#e�W �#�#_
j � ��]#f#_ z f�Yj�Y � ��Y��gf��c� � ]#egf#ZEj���h\���cd1�#�L��Zge�W ]cd0� � e\d0Z¬ká*f�l��#_¢e\����W Z\Y��#f�e�W �#�#_
W �c��Z\iegf�e\��_a
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â\ã ä�å%æ çgè ê^îgï(egûgý �n÷�ì%ó�Î���ô\ñ\ð g�ø�ÿ�í�õ\ó¬Íl
 êx
 Ï¬
�êë�ñ%ï�ë�ü*ûgý í�õ\ó

� ��l�ci�h�W � �cY�_¨�n�#j�� � �\��k]#f#_Ee\Y�k � a �4a b¢a ` ]#e\Y��*��[�gW>]#egf#Z�j���h\���cd1�#�T��Z\i�_�]ckZ\i�l�Y�k
��Zge�W ]cd0� � e\d0Z¬�cZg�#�#f#_,{%� ( j )∗

{ × }

�c�TÓ jEk {\yy#z �^W �X� ��� �¢�*l � ]#f E ∈ [
Õ
]
��Zge�W �cY�Z�W �c£0Z

j�h\Ye\[\j�d0Z z e\�e\Y#W ��£0]#e\�-�
{%� ( j )∗

{ × } =
?�w K = ?�lè�é

{ êbm }∈S
êbm Ã ( j )( {%� { × m }) Ë xy ß

�c�
Ã ( j )( {%� { × m }) =

{
Ó j · {\yy

×∑º
= )
)�*^*^*
∑

Ø
= )
	 ��Ö Ó (

{%� º
{ × m } ¸

{ Ð ( j )Ø
)

Ë x�{ ß

z,Ù�ì#Ý�Í Ø�Ù�Úæ~©Ù�ÜEÎ�Ø�Ó
= ( í +

-
+
Ó

+
x -�î

)

Ä
+
x -

+
Õ
+ í , Ë xx ß

z,Ù�ì#Ý�Í Ø�Ù�Ú3ð.Í ÜEÙ
= ñ ( ÊÂí Ä ) Ë x Æ�ß

ij�Y�k Ê = ¾ ( / 8 ) �c� ¾ �cZgf#] � d0_E��[�\Y�k]c�L]ckZ � hgegf#]#f©e\Y�k¬�c�e\d0§cl � Y�kX��W �n�c��h\]#f#_ / 8 a
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� ��l�ci�h�W � �cY�_¨�n�#j�� � �\��k]#f#_Ee\Y�k � a �4a b �^Z\���cZ\£0h�W ]#f#_E�^W �Xegf#Z�e\����W Z\i��#f#]#f¡�cY�k]^W �c£0Z
��W ��Z\k]c� � e\d0ZX�*��h\���#egf#h�W ]#e�W �c£0ZX�\���*�e\�#W>d0_�� � ]cY��\YXe�W _¹j���h\��� � e\dIj���h\���c�e\h\Y�k_(�

º��CNnÂx%+�	� � �C�P%(�#½C! ¼�Æ # ÆÂUÃ\½+� � %,Â��C�g» ¿����������8H¨Ëu@Nn 1 Ö � ¶ 8:9�4  	�9�� · Å /0� È · È 4ß ��0��h � �c�e\h\Y�_¨�nl��n�c�*Y�k¬j�Y�k��c� � Y�h � " �gW�e\Y���Z¨��Z\�©]ck��*�c�n�ch�W �c��Z\YTk\j�Y�á*�#§�W Y
��Zge � ]cd0�c�L�cZg�#�#f#_ � �©]ck�#j���h�W l�f#§ � � � ]#e\Y©]c[Z\Y�l�YXe\d0Z¨��Zge�W ]cd0� � e\d0Z¬�cZg�#�#f#_a
o�Æ-NnÂ+�8H � ½�%0Äg¼�Ã�¼!��Ç&�(H¹Ë Õ · �
1 È · Ã È �> ß � � � � Y�h � " �gWce\YEj�l�� � Y�_4e\d0Z��c�e\��ll����c�c��Z\d0Z�j�Y��ci�Z\d0Z¨j�Y�k � �¬j���h\��� � Y�[Z¬�j�Y©��Z\��]ck��*�c�n�ch�W �c��Z\YT��Zge�W ]cd0�c�e�W �ci©j�h\ie\k\j�Y^a
o�Æ-NnÂ+�8H¡É1Ã�Å � ÂUÅ��nÀ�½�½�8G��(H�Ë6p ¶ �  4 í ; � È ��Ö �
1ßÃ È �> ß � � � � Y�h � " �gW�e\Y©�c�e\h\Y��W �e � h\���gf#_Ee\d0Z¨]ckZ�W ]#e\d0]c£0Z¨e\Y�k¬�c�e\��ll���]c]ci��c��Z\Y�kL��Zge�W ]c£0�c�e\Y�_a
��� »�NnÂ+�8H ' ½+�Çc» È�Ç&�gÅ � %0Ä�[0Å%»��	�*Ä�%0Ä:Ë6q$-e-4ß � � Y¬j�l�� � Y�_¢e\d0Z�j�l�f#]^W ��]#e\��h\d0Z�c�gW e\i�Z\d0Z¨j�Y�k�l����*� � Z\Y�Zge\�#WUk\j�i�á*f��c�e � egf#Z�e\����W Z\i��#f#]#f¡��Z\i�_EZ\��Y�k¬��Zge�W �cY�Z�W �cY�[
j�h\Ye\[\j�Y�k*a
� �C�P.(�#½*» + » È%¾�Å � Ç&�(H¢Ë /¼��Ö Ó<; · È ��Ö �
1�8:9�4  	�9�� · Å ß ��ù8�nl � �cW ]#egfT�j��#W e\Y�[�c��ZgfLe�W �#�egf#_E�c��]#f#_E��W �n�c��h\]#f#_E�^W �Xe\Y©]c[Z\Y�l�YXe\d0Z¨��W � � ��]^W �cd0Z¬��Zge�W ]cd0� � e\d0Z�a
# Æ�Äg¼g½*» ¿�� ' ½+��Ng¼8H ' � � %0Ä4Ë�8¼� � È · Ã  	*� ; 4 �� 	�ß � � Y©]ckZ\Y�l�W �ciXj�l�� � Y�_�e\d0Z�j�i�h\d0Ze\Y�kX]ck]#eg�#�c�e\Y�_a
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÷ëö\÷�õ\óPïý ñ���þ	��øx�î%þ%í�õ�ñgû��ý ��ìgô\ì\ý ø�ð ù�ñ\ý�ñgû��ý ��ìgô\ì\ý ø�ð ù�ñ\ý÷�øUù�ì:ùû�f^�ì%ëGñ%ë�ù�ý ïì%ë�ý ��e
ôgû�e�ù�ÿnô\ì¹ñgô�e:ùõ¢ð g�ý ñ��î%þ%í�õ4ôgûgì�ù�mnô\òcë�
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ª�« ¬E ® ¯ ® ° 
± ²"³ ´ µ ¶ · µ ¸
µ ¶ ¹ º
»'³ ¼ µ ½ ¾ ¿ À
Á ∗ = Â∑Ã

= ÄEÅ
Ã Æ Ã ± Ç Ç À

ª�« ¬E ® ¯ ® ° 
± ²"³ ´ µ ¶ · µ È É�µ ¶ ¹@³ É�Ê'Ë ´ Ë ½ Ì�¼�¹'È µ Ë Í ´ ¸ µ Ì�¼ À
∀

Æ Ã
∈ Î�Ï�Ð�Ñ ∗Ã = Ò�Ó Ô ( Õ'Ð ‖ Ö Ã − × ‖ Ø − Ù�Ø ) ± Ç Ú À

ª�« ¬E ® ¯ ® ° 
± ²"³ ´ µ ¶ · µ ¸
µ ¶ ¹ º
Ë » µ Û ¼ Ë É Ü À
Ù�Ø = 〈

Æ Ý Ð Æ Ý 〉 − Þ8Â∑Ã
= Ä"Å
Ã
〈

Æ Ã Ð Æ Ý 〉+ Â∑Ã
= Ä Â∑ß = ÄEÅ

Ã
Å
ß
〈

Æ Ã Ð Æ ß 〉 Ð ∀ Æ Ý ∈ Î�Ï�à á â ± Ç ã À
ª�« ¬E ® ¯ ® ° 
± ä�¶ Ë ¼ å ·'¹@Ë µ Ë�æEç ¾ · µ º ½ ¶ è ¸ É À

Î�Ï = Î�Ï�à á â ∪ Î�Ï�é ê ë ± Ç ì À
ª�« ¬E ® ¯ ® ° 
± ä�¶ Ë ¼ å ·'¹@Ë µ Ë�æEç ¾ · µ º ½ ¶ è ¸ É�È » µ í É�¾ ½ Û î�¼�µ ¸ É�¿ ç ¾ ´ ¾ ï@¶ ð í ¹'È ¼ ¸ É�¿ ç È ½ ·@ñ@Ë Û ½ Ë É À

Î�Ï é ê ë = {

Æ Ã
∈ ˆò2ó : Å ∗

Ã
= ô;õ ö�÷ ø ù ÷ ‖ Æ Ã − Á ‖ Ø�ú Ù Ø } ± Ç û À

ª�« ¬E ® ¯ ® ° 
± ä�¶ Ë ¼ å ·'¹@Ë µ Ë�æEç ¾ · µ º ½ ¶ è ¸ É�· µ ¸ ¼�È ç ¶ ñ@ü ¼ È ¶ Ë
µ ¸ É�¿ ç ¾ ´ ¾ ï@¶ ð í ¹@È ¼ ¸ É�¿ ç È ½ ·@ñ@Ë Û ½ Ë É À
Î�Ï à á â = {

Æ Ã
∈ ˆò2ó : Å ∗

Ã
∈ ( Õ Ð ô ) õ ö�÷ ø ù ÷ ‖ Æ Ã − Á ‖ Ø = Ù Ø } ± Ç ý À
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¾�������� ( À ; Ò ¸ Ã ) = � (‖ À − Ò ‖ , ≤ Ã ,
)

ËBÆ ä(? ß

= � (〈 À ¸ À 〉 − x
¹

∑

º
= )
É º 〈 À ¸ ³ º 〉 +

¹
∑

º
= )

¹
∑

º
= )
É º É Ø 〈 ³ º ¸ ³�Ø 〉) ËBÆ ä�u ß
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� � ��d0h\Y�[�c��Z\Y�_��*£0h\Y�_¢e\d0Z¨]c��f#� � e\d0Z
S = [

y ¸ { ] H *E��W ���c��h � " �e\�#WU]#e\�©k\j�Y�]c[Z\Y�l��e\d0Z � �e�W �c£0Z Ë S ß �c�#W���h\Zgf�e�W �c£0Z Ë N ß j�h\Ye\[\j�d0Z��c�e � e\�e\Y#W YXe\h\ij�Y�£0]#e\�-�
S = S ∪ N

��ñ\ý
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(
Ú
) Ö 1 [ y ¸ { ] ß z�e\]^W,£0]#e\�¢Z\����Z\���cZ\d0h � " �gW>Yj�Y#W Y��g��j�Ye\��j�h\ie\k\j�YXe\Y�k¬�*£0h\Y�k

S
j�Y�k���h � ]*�c�e\�#W

��Zge\i�_¢egf#_¢j���h�W Y����#_¨��Z\���cZ\£0h�W ]#f#_(�

R(
Ú ¸ 4 ( Ú )) = { ³ ∈ S :

Þ
(
³ ¸ Ú ) ≤ 4

(
Ú
)} Ë�Ê y ß

b:�¹� ��� ����Z�W �*Z\��k\eg�T��Zge�W ]#e\Y#W �*� � �^W �©��W ��§^Y�h\�e�W �#�¡���#e � Z\����Z\���cZ\£0h�W ]#f#_a
b:�¹� ��� ��]#f#�c� � YXe\Y�k � �e�W �cY�[X�*£0h\Y�k�e\d0Z�j�h\Ye\[\j�d0Z Ë�Ö ∈ S ß ��Zge�W ]#e\Y#W �*� � f � ��W ����#e � Z\�L��Z\���cZ\£0h�W ]#f#_ Ã ô æ ¹ � Ë ∀ Ö ∈ S ¸ 4 ( Ö ) = Ã ô æ ¹ � ß a
�I�*hg�#]#f���Z�W �*Z\��k\e\£0ZX�c�e\���l�f�e\Y�[©�c�n�c� � Y�k_¨� � Z\�gW^egfL�\kZ\�e\iegf�e\�
�nl����cW ]#e\Yj�Y � f#]#f#_¨e\Y�k¬]c§ � l��c�e\Y�_
	��¢�*d0h � _EZ\�©]ckZ\�j � �c�e\�#W�egf#ZEe\��k\e\i��*h\Y�Zgf
��[�gf#]#f©e\Y�kX]c§ � l��c�e\Y�_
	���E]c�¢��Zge � � ��]#fT�c�4egf#Z¨]c§^�#W h�W �#��j���h�W �ch\��§*��e\d0Z
� Y�Z\Ye\����W �c£0Z � f#�*��Z\£0Z�VXW ��Z\k]c� � e\d0Z¨��j�Y�]#eg�#h�W �gf#_a
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= { W ( U ) : U ∈ D} <�+�#=*  'A� C<� '<�13 'A�&=* 5�"�J�� #=53*XA�5�#'�H '<* +!<� '0=.�0!* 0�@= (#'<!*T0�*!.�<�&=<)+3E=#=6Y.�� &=* 0�&)* 53F!0�G Z
[

∀ U ∈ D 9�U-\∈ RŜ

� ]�^)2
R=.�0�> RŜ

� G  '<!*!"�.�� &)* 0���$I#=0�>C�!A�&'0�>�#'6� D53��"�F3E=#=6� D.�0�>C<� =<)13 '6�&=G _'� #=<�*T<).�0�#=0>'.�0�53@) '0)/�0�#=6� �B'� #)* +3A� �.�&=0=#=@'.�6� C� +�.�<�G `'� >)5�"!J�� #=5�*�A�5�#=�=Z
RŜ =

⋃

a
∈Ŝ

R( 7(9'W ( 7 )) � ]�b�2

c d
(∃ e ∈ N : ef\∈ RD) =

^ − g�h � ]�i�2
R=.�0�> RD̂
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RD =

⋃

k
∈D

R( U�9'W ( U )) � ])]�2
+3<�*

g�h = |D|
|N |

� ])l�2
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