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/1#�g�-'!B*2�)#�%)h ,>/�% @ /\��4"-�- (�4"- @ /�#2G�_a���XG 0 %"`
�j/10��'! @ !�*2,>/+`)4'!$-�."/+�10�%)h�-�'/�%)45/\��-�0�%6?�.�-��H*$%)7$%)hi(�4"-�4
%)�"ES:

545%>�'/�#��"-�0C%)(�45/H�"/H*2-�*S���2#'��! @ /�#��'!B*2�)#"�2_ ,)4"�2(�("��!B*2,>/6`$4'!$-�.�/��102%$,>% @ #"%6?%2%"`)4'!�DB-2GY��!$0�- @ %"`$4'!+D6% @ V5.��'%J,)4"�2(�('! 
5!�*��	![- ���2#'��! @ /�#��'!B*2�)#'!1Gi,)4"�2(�('!�'%)(�%�*)%$,)-�.�/���0�%),>%J("4
%2����4�!$#����"7>!3%)0'!+DB!�*2-��1�3.'!$�1��#�E @ - �H*>�	.�!�G @ - `	%+*$/�/�%	`6?�c/�hW0�%)#��1��4"�20�g�-"-L:2�e4�-U-	D��	."/�#�-�-P#'!$0"4�EF��-�hP-W4'!$� ��-"4
/1#�-�hU(�%+*$/�h
V>!b�'!$0"AC/

���2#'��! @ /1#��'!�*��)#�%)hY,)4"�2(�(�E -|,$4"�2(�(�E 
5!�*��	!"V"%).�/�#"�P("%+*$/yDB#"%[�"/14"Ac!$���U7U,>%6?*$%)7)/6V�.��'%WdB�'%[("% 	)%BAc-"/c7)/H�c-L:
�Z�\/x�'%)(�%�*)%$,)-�.�/���0"-�/x(�4
%2���"4'!$#��1��7>!F7�dB�'% @ *2-��1��0�/�("4
/H�"("%+*	!$,>!6_a���XG 	"!\���y?�"%)4"�a%)7)E @ -Y-3*)%$0'!�*2�)#"%W��7+G>D\#�E @ -L:

��� � � � � �j���'���=���1��� 
8 �−→ 8 « #'!$0�4"EF��-�/$V�!k8 " � ��7+G>D\#'!1GP0�% @ (�%)#"/�#��'!

8v:'t�%)0'!6AC-��'/6V'.��'% � } 8 " ~ � �17+G>D\#'!1GJ0�% @ (�%$#�/�#���!^7^8;:

��� � � � � �j�mlon� �p��S��������� 
8 �−→ 8 « #'!60�4�EF��-�/6V	("4�-�.�/ @ 
8 -38 ��7�G>DB#�E�-
#�/1("������ESV5! �9-�# �j/�0"��-�7)#�%":�t=%)0�!6AC-��'/$V'.��'% � « ,>% @ /+% @ %)4���-	D @ :
� �����	�
���
� � ��� �L��������������� 
8 �−→ 8�V 
8 ′ � ′−→ 8 � #'!60�4�EF��-2G�:
� I�� �
"C� ) RSI�R � � M ��OPK�����#'!+D\EF7>!$/\���XGS#"/�(�45/�4�EF7$#�%	/x%>�'%	`)4'!6AC/�#"-�/ � � 
8 −→ 
8 ′ V�\%),�*	!6�\%)7>!$#"#�%	/��W(�4
%2/�0"g�-�/�h 7|8 � -�#'!B.�/W,>%$7)%)42G5V
�'!$0�%2/$V
."�'% � ◦ � ′ � ��:
�|#�%BAC/�����7$% @ %)4"��-	D @ %)7 @ /1Ac�	�r#'!60�4�EF��-2G @ -�%	`	%6D\#'!B.'!$/\�"�HG M ���\} 
8v� 
8 ′ ~H:
��D6% @ %$4���-2D @ % @ #�!$0�4�EF��-"hi#'!+D\EF7>!$/\�"�HG @ %$4���-2D @ V502%>�'%$4�EFhi%	`)4'!$��- @ V'(�4�-	?.�/ @ �'!$0"- @ %	`)4'!+D6% @ V�."�'% � − "

◦ � �����'V � ◦ � − " �����':
��� � � � � �j� 3on� �p��S��������� � � 
8 −→ 
8 ′ « @ %$4���-2D @ #'!$0�4"EF��-�hL:jt�%)0'!+Ac-"�'/$V.��'% � � 
8 −→ 
8 ′ « #'!$0"4�EF��-�/6:
��� � � � � �j�24N���=���1��� 
8 �−→ 8 � #�/1(�45/�4�EF7)#"%	/�%>�'%"`$4'!6AC/�#�-"/$:
!": • �=���1����� � #'!60�4�EF��-�/at=%$0'!6AC-��'/$V2.��'%C�^0�!6Ac�"%)h[�'%$.�0�- � ∈ 
8 /������
%)0"4
/����"#�%	�1��� z �'!$0'!1G5V
.��'%|("4
%2/�0�g"-2G � � z −→ � } zb~ � ,>% @ /�% @ %)4	?��-	D @ :
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`�: • ��� � �=���1���3�|0'!6Ac�"%)h&�'%$.�0�- � ∈ 
8 /������J%)0"4
/����"#�%	�1���iz;�'!$0'!1G5V5.��'%
(�45%	/10�g�-2G � �Uz −→ � } zb~ � ,>% @ /�% @ %)4���-	D @ :��Z�\/�,+��!c*2- � � #'!60�4�EZ?
��-�/��

��� � � � � �L� �L�C�=�����"�[8 *$%)0'!B*2�)#�%W�17+G>DB#"%�V�! 
8 �−→ 8 « #'!$0"4�EF��-�/6:�t=%)0�!+?AC-��'/$V�.��'% 
8 *$%)0�!�*2�)#�%U�17+G>DB#"%�:
��� � � � � �L�  L�C�=�����"� 
8 �−→ 8�V 
8 ′ � ′−→ 8 � #'!60�4�EF��-2G�VN! 
8 ′∐ 
8 �
-�	�#�/��17+G>DB#�!�G3�1� @�@ !":5t�%)0'!6AC-��'/6V'.��'%WdB�'%P�'%�AC/�#'!$0"4�EF��-�/�8;:
��� � � � � �L�	�
�C�=�����"�38 ��7+G>D\#�%�V5! 
8 �−→ 8 « #�!$0�4�EF��-"/$:
t=%)0�!6AC-��'/$V'.��'%

8 ∼� ∐ 


∈ �

8 
 V�,6�	/ { 
8 
 } � @ #"%�AC/����"7)%k0�% @ (�%)#"/�#��J�17+G>DB#"%	�1��- 
8vV24'!$�\� @ %6?��45/�#�#�E
	Y0�!$0|#�!$0�4�EF��-�G|8;:

�
� ���	�
�+�
� � ��� �L��lL��� � ]�� � � �
� � ����R #'!$0"4�EF��-2G 
8 �−→ 8 #�!+DBEF7>!6/\���HG
-	D6% @ %)4���-	D @ 
8 - #'!$0"4�EF��-2G 7)-'��! 
8 ∼� � × 8;V�,+�"/ � � @ #�%BAC/�����7)%9��"-��10�4
/���#�%)h&�'%$(�%+*$%),)-�/1hL:
��� � � � � �L�m�L�C�=�����"� 
8 �−→ 8 « #'!$0�4�EF�"-�/���7+G>D\#�%),>%&("4
%2����4�!$#����"7>! 8;:t=%$0'!6AC-��'/$V	.��'% � 4'!6�y�c/�(2*$G2/\���XG3�'%$,6�"!k-3�'%+*2�)0�%W�'%),+��!	V"0�%),+��!�7)��/S��7+G>D\#�EF/
0�% @ (�%)#�/1#���E 
8 -	D6% @ %)4��F#"E 8;:

����� ��� 	�� � � �	� � ��	 � ��	
��� � � � � �L���on! ´p��S�=���1���98 " �

�
−→ 8;Vx8�$ �

�
−→ 8 � #'!$0�4�EF�"-2G5:<wx!$��� @ %6?��4�- @ �H*$/H�	�2_=�c/�/�("%>� @ #�%BAC/�����7)%P7^8 " × 8�$

8 " × � 8�$a� � { }�� "H� � $y~ ∈ 8 " × 8�$ | ��" }�� " ~�� � $ }�� $H~ }
�|E�4'!$�\� @ !$��4�-�7)!$/ @ 8 " × � 8�$�0'!60 �'%)(�%+*$%),)-".�/���0�%	/�(�4
%2���"4'!$#��1��7)% } ���'%6?(�%+*$%),)-"/�hLVF-�#��	�2g�-�45%)7>!$#�#"%)h -	D 8 " × 8�$y~y:Ft�%)0'!+Ac-"�'/$VF.��'% /����'/����"7)/�#�#"%	/
%>�'%"`)4�!6AC/�#�-�/�8 " × � 8�$ −→ 8 « dB�'%P#'!$0�4"EF��-�/$:
�
� ���	�
�+�
� � ��� �L� 3L�C�e45%2����4'!6#�����7$%a8 " × � 8�$�7 @ /����'/x��/����'/����"7)/�#�#"E @ %>�'%6?`)4'!6AC/1#�-�/ @ 7[8 #�!+DBEF7>!6/\���HG � ��I�� )�� �2�
� � ����R � � M ��OPK���� 8 "���8�$B:��a#�!+?
*$%),)-�.�#"E @ %"`$4'!+D6% @ %)(�45/H�"/H*)G�/\���HG (�45%)-	DB7$/H�"/�#�-"/U*2_e`	%),>%J0�%)#"/�.�#�%$,>%i.�-��X*	!#'!$0�4"EF��-�hL:
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��� RS��� ��� ����� ���H*2- (�%�*2�6D6%)7>!$�"�)�HG|!6#'!�*$%),)-�/1h @ /1Ac�	�i4'!$� �c-�45/�#"-2G @ - (�%+*$/�h-o#'!60�4�EF��-2G @ -LV�#�/���7�G>DB#�EF/ %	`
�j/H�"-�#"/�#�-2G #'!60�4�EF��-�h �\%2%>��7)/�������76�	_e� ("42G>?
@ %)h&�y� @�@ /W(�%+*��2(�45%	�1��E
	 !64'��-�#�%)7$E
	 0�%+*$/�gLV
!3(�45%)-	DB7$/H�"/�#�-�G|?��'/�#	D6%)4"#�E @(�45%)-	D\7)/H�"/�#"-2G @ :
��� � � � � �j�����j���=���1���&8 "yVN8�$BVN8 � � #'!$0"4�EF��-2G 8;:Nt�%)0'!6AC-��'/6VL.��'% @ %)4	?��-	D @ E -	D�8 ��7U8 " × 8�$F76DB!$- @ #�%k%)�"#�%6D\#'!B.�#�%k�\%2%>��7)/�������76�	_e��('!$4'! @�@ %)4	?��-	D @ %)7 � "Z��8 � −→ 8 "yV � $e�k8�$ −→ 8 "y:
��� � � � � �j�����'��wx!$�\� @ %>�"4�- @ R

0'!$0P#'!$0"4�EF��-�/ 
 " :*-Z02%�*2�)0�%c�17+G>D\#�E
	^02% @ (�%6?#�/1#��Y�
R × �

�
R
�

�
� ���	�
���
� � ��� �L�24������������ 8 " �−→ 8�$ � @ %$4���-2D @ @ /yA��2� �"7$� @ Go#'!+?0�4�EF�"-2G @ - �;: �S("4
/H�"/X*2- @�� � � "c��M � 0'!$0 (�%>� @ #�%BAC/�����7$% 7 8 " × � 8�$\V
�\%2���'%+G)��/�/�-	Dc('!$4Y7)-'�"! }�� � � }�� ~ ~F��*)G[7)��/�	 � ∈ 8 "y:
��� � � � � �j���2lon! ´p��S�=���1���i8 " �−→ 8�$ � @ %)4"��-	D @ @ /1Ac�	� �"7$� @ G #�!$0�4�EZ?��-2G @ - �;V�! � � � /1,>%P,$4'!$��-�0L:5t=%$0'!6AC-��'/$V'."�'% � � %>�"0�4�EF�'%[-JD�! @ 0�#"�2�'%[78 " �−→ 8�$�:
��� � � � � �j��� 3L���=���1���9� 
8 ��8 � � #'!$0�4�EF�"-�/$V
(�4�-�.�/ @ 8 - 
8 ��7�G>DB#�E } �'!+?0�%	/i#'!$0�4�EF�"-�/ #'!+DBEF7)!$/\���XG ] � ��)�� OURC~H:��=���1���rq ⊂ 
8 × � 
8 ?U�17+G>DB#�!�G
0�% @ (�%)#"/�#��'!	:�t�%)0'!6AC-��'/6VZ.��'%�q �'%),+��!�-��'%+*2�$02%��'%),+��! G27+*$G2/\���XG ,)4'!$��-	?0�% @ !67)�'% @ %)4���-	D @ !��J� 
8 −→ 
8vV�0�%),+��!�(�4
%2/�0"g�-2Gk#'!c(�/14�7$�2_ 02% @ (�%)#�/1#��"�D�!>�"!$/\�i-2D$% @ %)4���-	D @ q ∼� 
8v:
��� � � � � �j��� 4 n! ´p��S�=���1���^� 
8 �28 � � �17+G>DB#"%	/�#'!$0"4�EF��-�/6:�w�!6�\� @ %>��4"- @ (�45%6?/�0"g�-�_ } ("%9("/�4�7)% @ � !$4�,$� @ /1#��"�"~ 
8 × � 
8 −→ 
8 0'!$0r#'!60�4�EF��-�/ 
8;:��=%6?
���"4
%)h"�'/c76DB!$- @ #�%P%>�"#"%6DB#'!B.�#"%	/��\%2%>��7)/\�"����7)-"/ @ /1Ac�	� M ������ } 
8;� 
8 × � 
8 ~
- @ #�%BAC/+�1��7)% @ !$7)�'% @ %$4���-2D @ %)7 
8 #'!>�|8;:
(CM �*)�� � �����c��%	�1(�%+*2�6D��2h��'/����[("4
/H�"E��2���c/1h|D�!>��!B.�/1hL:
�
� ���	�
���
� � ��� �L� �j�����������3� 
8 ��8 � � #'!$0�4"EF��-�/$V2(�4�-".�/ @ 8 - 
8 ��7+G>D\#�ES:�Q%$,6�"! � 
8 ��8 � #'!�DBEF7>!$/����HG � � M ��OPK�����R � � �jT � V�/��H*2- #'!60�4�EF��-�/ 
8 × �
8 −→ 
8 4'!$�y�c/1(2*)G2/\�"�HG5:=� �'!$0�%)h ��-��	�"!6g�-�- ,$4"�2(�('! !67)�'% @ %)4���-	D @ %)7 
8
#'!>� 8 #'!+DBEF7)!$/\���XG � �NT � � I�� � � �jT � � � M���OPKN� � � 
8 ��8 �c} %"`2%6DB#'!B.'!6/\�	?�HG��
	�� } � 
8 ��8 � ~ ~H: �=#�%),+��![,$4"�2(�('! 
5!�*��	![#'!60�4�EF��-2G�#'!+DBEF7)!$/\���XG � �NT � � I��RSI � Ij� ��I�RS����V5!^(�%6?¦!$#�,�*2-�h"��0�- � 
�������������������� �"! # ���%$�& } ,)4"�2(�('!P(�/�45/y?*2-��1��EF7>!$#"-2GJ0�%+*$%>�	E=~y:
�B���������	�����¡ ¡�m¢��'£�¤�¥¦¤§£�¤�¨©¤§ª§��� « ! � � « ¬�­�®°¯)®©±�²´³¡µ)¶´®©·�¸°¹¡º´¬�­�®§»½¼ ±¡¾>¿©À Á§À Â©º�Ã�Ä©À ¿�Á§À Å�¿�¿�Á
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��� � � � � �L���*�on! �pB�S�=���1���38 ��7+G)DB#�%�V�!Y� 
8 �28 � � �'!602%2/�#'!$0�4"EF��-�/ 

!�*>�"!	V
.��'%&� 0'!6Ac�"%)hr�'%)."0�- 8 /������ 45%)7)#�%��o(�45%	%	`)4'!+D6%)7 } �'!$0�%2/[#'!60�4�EF��-�/�#'!�?DBEF7>!6/\���HG �5?�*2-����"#�E @ ~y:Nt�%)0'!6AC-��'/6Vj.��'%J� ,)4"�2(�("E 
5!�*��	!9� 
8 �
8 � 4
%$7)#�% �d1*$/ @ /1#��'%)7�:
(cM �*)���� ���5�ct�%)0'!6AC-��'/6V�.��'% � 
8 × � 
8 � 
8 � �'%BAC/ �5?�*2-����"#�%	/6V�-�7)%	�1(�%+*2�+?D\�2h��'/����^(�45/H�"E��	�>�c/�h|DB!>��!B.�/�hL:
�
� ���	�
�+�
� � ��� �L�  L�C�=���1��� ,$4"�2(�('! � �"/1h�����76�	/�� #'! @ #�%BAC/�����7$/ 
�:=t=/1h	?����7$-�/�#'!+DBEF7)!$/\���XG ] � I��LIj� � OURWVQ/��H*�-��>*)G *2_a`)E
	 � ∈ � V�� ∈ 
FV�� 6 � ���)V
/��H*2- � 6 � ! :�t�/�h"����7)-"/S#'!+DBEF7)!$/\���XGJK�� ����) ��KN� � � OPRWV'/��X*2-Y��*)Gk*2_e`)E
	��	7$� 	
�#"yV��%$ ∈ 
�V'#'!6h'�"/\���XG � ∈ � �'!602%$hLV'.��'% � } � "�~����%$\:
��� � � � � �L���* L�c��������� 
8 �−→ 8 « #'!$0"4�EF��-�/6VF! � ��� ��� �J} 
8 ~ � /�,>%
,)4"�2(�('!a!$7)�'% @ %)4"��-	D @ %)7�:6�e45/H�"(�%+*$%BAC- @ V+.��'%S8 �17+G>D\#�%�:+t=%$0'!6AC-��'/$V+.��'%a��*)G*2_a`2%),>% � ∈ 8 ,)4	�	("('! � �	/�h��1��7$�2/\�&�17)%"`2%>�"#�%U#'! � −

"
} �
~y:

��� � � � � �L��� ��n! �pB�S�=���1��� 
8 �−→ 8 « #'!$0�4�EF�"-�/ 

!�*>�"!	V)! � ∈ 8 � *2_a`>!1G
�'%).�0'!	:et�%)0'!+Ac-"�'/$V=.��'% � 	�� } � 
8 �k8 � ~Y�"/�h��1��7$�2/\� #'! � − "

} �
~��17)%"`2%>�"#�% -��4'!$#2DB-���-"7)#�%�:
(cM �*)���� ���5�	�����'!6#�%)7)-��'/x76DB!$- @ #�%�%>�	#�%6DB#�!�."#�%	/���%	%>��7$/\�����"7)-�/ @ /1Ac�	��� − "

} q9~- @ #"%�AC/����"7)% @ �17+G>D\#�E
	Y0�% @ (�%)#�/1#�� 
8 × � 
8 -Y(�4�- @ /1#�-��'/CDB!>��!B."� � : ! ��:
��� � � � � �L���2�on! �pB�S�=���1��� 
8 �−→ 8 « #'!$0"4�EF��-�/6V�! � ∈ 8 � *2_a`>!1Ge�'%)."0'!":
t=%$0'!6AC-��'/$Vj."�'%
� ��� �3} 
8 ~a�'%),+��!J- �'%+*2�)0�%��'%),+��!J��4'!6#	DB-��"-�7)#�%|�"/�h"����7$�2/\�#'! � − "

} �
~HV'0�%),+��!i� 
8 �28 � � #'!$0�4"EF��-�/ 

!�*>�"!	:
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uPC���~Ae�z � H!=TC 3]|vd�e]Y%�-C{~2CA>G�A~%d*C��)YAiAYA�Ai21 k ash�@�e>�5* -'~%d8YZC/�E~7C � H

�'�M�������)�A�������f���%���v�:� ����¡¢� £ ��� ¤.~!% C ¤ ¥§¦�¨ª©]¨¢«§¬®­�¯]°®¨¢±§²ª³�´®¥§¦�¨ µ·¶ «�¸ ¹¢º » º ¼¢´v½M¾¢º ¹�» º ¿M¹�¹�»



����� , �(' �
	 >�� 9 ��� 9 �$� \ >
��' � ��������� 9 >
��� � 9 ����� 9�\ >������ \ �

)�������� � ���������	��
 �;��

��� 
����
����iAd]e41 ~��/d��AYAY iAd��-��Y��Od�e h�iAi71GJ e��E|A~%d��Ai21GJ ����d)�E~��%h�i-��~Ae6YI/Ec)h43]h45T~A�,��e
cI5T�#d]�����AYvc#YA�AiAd��Zz#���/�]iAYA|�� h�i%h�cvY;/�h-H��b��d-����iAiAd J]d��Od:a �vc]� -{~%dek H���c#YP�-e<z�J��
~%d]��i71 k 
 � i%h'c#Y;/�
�=yd��%h�iAh�� e h��7H%hXYZz#���/�]iAY-|��^d��AY-�%h-H

N����Ah�e���i-��~Ae]d �bd2aLY�� �
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9;/*d)�EiAd]e h<~���c�� k�|#d����#c���|v��iAd43 d h�i%h'c�9;/�h�(Re �����E~7C |vd ~%d���de3 dZi%h0/{e h�i%h c������0h
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�Ad/c�de3�9A������|�9IJZ���Od#��~��%h�iA�E~Ae�(%���%h<|A~�9A�����E|�95~%dKuL������~Ae���iAi-zI5 �{d]e��.��� �EiAiAdek)=
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��r�FELB�±oÃ�i�io¾¢O� LMIKHBIqVQIKlQRB?BCWFU^BR`CdH`N�ImFULBNB=QABFUL`Ja= 7 FUAB=QgQ��CUABA`bcCdA`CUHBNYC eNBbcJKA`bcD}R�IaLMIXgKNM=[��CUA`RmhmD}R��À� ����¢ºJ>o�n@<>=QH`IKD}ABRBD 7 ?BLMI &¬®M­m­ /� �'* *�¯¦° � &! #"ª%$X«,� ( �'*¬ª ��°#o2�TAB=8o¾¢cAM= f o AB=qp@bcJa=[CkLBFih]H`I f D}ABI@��CWFULBJKI8o2� × & o¾¢ 7 FkI[eFULMIWha��CqC|RXp�JKFkC¡¿·HM=[N��â�5� �¡�/¢i� ∈ o2� × o¾¢ 7 LB=Q^BRX¿ 7 ?BLMI5�T�U�â�5� ��Åµ��¢q�â�/¢ �in
'¹b�NM=[FkFUDT=QL`NBRBJa=QCED o2� × & o·¢>^M=Q^5HBI f D}ABI@��CWFULBJQI�J/oÃ� × o¾¢ 7 F:R`A f rm_BRXeNYIKJa=QABA`IKPSLMIKHBIqVQIKlKR`CUP�nuwgXI[pkAM=@?BRBD2pW=�(#�:o2� × o¾¢ −→ o × o IaLMIXgKNM=[��CEABRBC

(¦�â�5�£���/¢ �}Å³�â�T�U�â�5� �i����¢q�Á�/¢ �¡�*)
+tCUlK^�I�JQR f CkLB� 7 ?BLMISoÃ� × & o¾¢�Å,( −

� �.-|� 7 l f C/- ⊂ o × o � f RM=QlaIKAM=@Vm�Bn�tIqy@LMIKD�r 7 f VKh¾o ¿`=kr�F f IKNB~>IQJa= 7 NB=QFkFiVQImCUABA`IXC]HBN�IQRXp@JKC f CUABRBC]� pW=[D}^BA`rmLMIXCHBI f D}ABI@��CWFELBJKI|J�oÃ� × o¾¢Un<>=SHBNYC f b f ra��CUP¾VQCU^B_`RBR¤gKb�VQI f IK^M=WpW=QABI 7 ?BLMI5HBNYIKRXpkJKC f CEABRBC�AB=Q^BNBbcLBR`P� FUA`IKJa=8AM=Q^BN`bcLBRBCQn´ CUN`ABCUD}F£hG^ rmABRBJKCEN�FU=WVm�KABIQD�r AM=[^BNBbcLBRBs �o −→ o#n0+>stgXImC¹AB=Q^BNBbcLBR`C�o NM=QF ��CEHmVKhmCkL`FihYn�1T=QFkFUD}IaL`NBRBD �o × & �o ^M=Q^7AM=[^BNBbcLBRBC��o 7 F|HBN�ImCU^`_BRBCUP�o × & �o −→ �o 7 HBCEN�CEJKI f hK�:CEPÃ�Á�5�i���/¢ � J¦�5� n<>=QH`IKD}ABRBD 7 ?BLMI�AM=Q^`NBbcLBRBCÀAM=qpkbcJa=QCkLBF£h!*¬®32 &�¯�4ºª ��°65º® /v©v® 7 CWFiV�R �o × &�o −→ �o NB=QF ��CUH�VKhmCkLBF£hYn�´#FUR�V�r7I f ABImFUJWhap@ABImFUL`R �o 7 �o × & �o NB=QF ��CUH�VKhaeCkLBF£h 7 R �o � AM=[^BNBbcLBRBC:²�=@V�rX=`n�tImFU^�IqVm�Q^Xr �o VQIK^B=WVm�KABI:FUJqhapkABI 7 Vms>gmIXCtCUlaI¦AM=Q^`NBbcLBRBCtVQIK^M=@Vm�KABIOFEJqhapkABIBn
+tIK^M=WVm�QABI\FUJqhKp@ABImC»HBN�ImFUL`NM=QABFELBJKI�FkIXFELMIKRBL]RXpwA`CqFEJqhapkABIKlaI�I`gKxvC f R`ABCUABR�h8FEJKI[eRX¿|^�IKD}HBIQABCUABL�FUJqhapkABImFULBR�nX�tImFU^�IqV��K^Xr8JQFkC>^�IKD}HBIQABCUABL`b�FUJqhapkABImFULBR �o × & �ohmJqVQhms>LBF£h�FUJqhapkABbcD}RdAM=Q^BNBbcL`RmhmD}R �o 7 IQABRSCUD�rSRXp[IKD}IKN`~cABb\n

'¹b H`IqV�rm?BRmVmR 7 ?BLMI�HBN�ImCU^`_BRmhO^M=[� f IKP¦RXp�^�IKD}HBIQABCUABL]FUJqhKp@ABImFULBR¦J��o × &�o J �o � laIKD}CWIKD}IQNB~�Rmp@D 7 ?BLMIdHBISHBCUN`JKIKD�r7=QN`lQrmD}CUABL`r 7 ?BLMISHBISJKLMIKNYIKD�rYnÇTVQC f IKJa=[LMCiVm�KA`I 7 ^M=[� f =Eh�RXp\y@L`RX¿S^�IKD}HBIKA`CUABLjhmJqVKh�CkLBFih�lKNB=Q~�R`^mIQDÄ=QJKLMIQD}IKNXe~ÀRXp@DT=¤AB=Q^BNBbcLBR�h �o AM= f o#n87�CEPBFULBJQRBLMCiVm�QABI 7 H`r�FULB�:9 � LM=Q^M=EhÃ^mIQD}HBI[eABCEABLM= 7 LMIKl f =/HBNYImCU^B_BR`R¤AM=/HBCENBJKbcP·R¾JKLMIQN�IKP·=QN`lQrmD}CUABL<;Â� �=;M¢¦�:9 −→ �oy@LMI8laIQD}CqIQD}IKNB~ÀRXp@D}b 7 =>9!� lQNM=Q~ÀRB^/laIKD}CWIKD}IKNB~ÀRXpkDT=�; − �� ◦ ;M¢��âHBNYIKJKCENB�KLMCy@LMIa� n
?»ptJKb Z�CWFU^M=WpW=QABA`IKlaI:F£VKC f rXCUL 7 ?BLMI�^M=[� f =EhOLMIK?B^M=]�Á¸º�¡¼B� ∈ �o × & �o HBNBRXeAM= f VQC ��R`L±lKNM=Q~ÀRB^mr¤=[JKLMIKD}IKNB~ÀRXpkDT=5� ∈ @BA�C�D �o ��o�E 7 l f C @FA�CGD �o �¬oHE}�lKN`rmHBHB=|=[JKLMIKD}IKNB~ÀRXpkD}IKJ]AB=Q^BNBbcLBR�h �o AM= f o �âIKAM=8Ci�:C\AB=qp@bcJa=[CkLBFihJI &¬© � "

�  �K�5º® /v©v®-*�®32 &¬¯L4ºª%M �o�� nuwgXI[pkAM=@?BRBD HBNYIXCE^B_BRBs �o −→ o p@=/��n�7�VQh¹^M=[� f IKlaI/� ∈ o 7 R5VmstgXIKPHM=QN`b#LMIK?`CU^;¸º��¼ ∈ � − � �â�d� 7 AM=[P f CkLBF£h7=[JKLMIKD}IKNB~ÀRXpkDON 7 lQNM=Q~ÀRB^Xr5^mIaLMIQN�IKlaI
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���:HBNBR`AM= f VQCE��RBL7LMIK?B^B=;�Á¸º��¼`� ∈ �o × & �o�n�´�FURmVar¹LMIQlaI 7 ?`LMI N¹HBCUNYCUJQI f RBL¸ ∈ �o J�;M¢q� ; − �� �¥¸º��¼`�¡� 7 RBD}CWCUD NÂ�Á¸��TÅz¼7�ÁHBN�IQJKCUNB�QLMC\ykLMI�� n'¹b HBIqVarX?`RmVmR 7 ?BLMI @BA CGD �o ��oHE�LBNB=QAXp@R`LBRBJKABI f CUP`FULBJQrmCkL�AM=ÃD}ABI@��CieFULBJQC±� − � �â�d�in\�tImFU^�IqVm�Q^Xr �o × & �o � I`gQxvC f RBABCEABRBC2ABCUH`CUNYCqFUCU^M=Qs»��RX¿aF£hlKNM=Q~ÀRB^�IKJ{D}IQNB~�Rmp@D}IKJ 7 RXpJNa�U�¥¸���Å NW¢q�â¼`�wFiVQC f rmCkL Na��Å Nq¢@n�ÇTVQC f IKJa=[LMCiVm�KA`I 7
� � Å @BA�CGD �o �moHE f CEPBFUL`JQrmCkLjAM=>� − � �â�d��LBNM=[AXp@RBL`RBJKABI�R¦FUJKIXgXI f ABIBnK��I[y@LMIQD�ro Å �o�� � 7 HBNBRB?BCED f CEPBFULBJQRBC � AB=��o FUJQI`gmI f ABIBn��r�FUL`��� ∈ @FA�CGD �o �8o�E\� yEVQCED}CUABL lQN`rmHBHBbÈ²Y=WV�rX= rmABRBJQCUNYFk=WVm�QABIKlaIAM=Q^BN`bcLBRmh 7 HBCEN�CEJKI f ha��RBP ¸ ∈ �o J��Â�Á¸�� 7 l f C·¸ ∈ � − � �â�d� n 1T=QFUFUD}IaLBNBR`DH`rmLB�;½ 7 FkImC f RBAmhms»��RBPG¸GR����¥¸�� n�¨�=Q^�IKP H`rmLB�5� C f RBA`FULBJKCEABABbcP 7 F/LMIK?BA`I[eFULB�Qs f IÄlaIQD}IaLMIKHBRBR 7 HBImFU^�IqVm�K^mr �o I f ABImFUJqhKp@ABI � f IK^M=q��R`LMC·y@LMIa� n\uwgKNB=qp½ ◦ ��� D Æ`�! �E −→ o ¶7y@LMI;HBCkLaVKhYn�u\gmI[pkAM=@?BRBD CWCj^mVX=QFUF/J{�v�E�Êoz���d��p@=5½�"Wn�tImFU^�IqVm�Q^XrÄHXrXL`�2½�C f RBABFELBJKCEABABbcP F;LMIK?`ABIXFELB�Ks f I2laIKD}IaLMIQHBRBR 7 ½�"/pW=QJQRXeFURBLGLMIqVm�K^�I7IaL2¸ÄR���n�<tI·^mIWVm�7FU^�IKNYI @FA�C D �o ��o�E f CUPBFELBJQrmCkLÄAM=;� − � �Á�d�LBNM=QAmp@RBLBR`JKABI 7 ykLM=/lKN`rmHBHM=/HBCEN�CEJKI f RBL7H`rmLB� 7 FkImC f RBAmhms»��RBP¾¸º�#�Â�¥¸�� 7 J/HXrXL`� 7FkImC f RBAmhms»��RBP;¼��$���Á¼B� 7 l f C�pW=]¼/D}I@��ABI]J[pEhmL`�¦VmstgWrms�LMIK?B^mr¹J|� − � �Á�d� nÂÇTVKCief IKJa=[LMCiVm�KA`I 7 ½�" ∈ ���U�Êoz���d�>ABCOp@=QJKRBFERBL¾IaL7JKbcgmIKNM=j¸ 7 R7I f ABI[p@AB=W?`ABI¹IQHBN�Cief CiVQhmCkLBF£h2=QJQLMIKD}IKNB~ÀRXp@D}IQD%� ∈ �'&)(�D �o ��oHEÊn0'¹b�HBIqV�rm?BR�VmRGIaLMIXgKNM=[��CEABRBC
�*&+(�D �o ��oHE −→ ���U� oz�¡�d� n

,TF£VmR-���i�#�[¢ ∈ �'&)(�D �o �§oHE 7 H`NBRB?BCED.���cH`CUNYCUJKI f RBL{¸7J�¼ 7 =/�[¢wHBCUNYCUJQI f RBL¼8J10 7 LMI2�m�3�[¢ÀHBCUNYCUJKI f RBL�¸/J�0`nX�tNYIKRXpkJKC f CUA`RBC>H`rmLMCEPj½4"$5Ï½�"36}HBIqV�rm?M=[CkLBFih¦^M=Q^�À�Á½§½ ′ � 7 l f CÀ½���H`rmLB�>RXpÀ¸8J»¼ 7 =c½ ′ ��H`rmLB��RXp ¼wJ*0XnqÇTVKC f IKJa=QLMC£Vm�KABI 7 ½�"#5Ï½�"36TÅ½�" 5 " 6 7 R5HBIXFELBNYIXCEABABImC�JKb Z�C�IaLMI`gKNM=q��CEABRBC �*&+(�D �o �BoHE −→ �v� � oz���d� � laIqeD}IKD}IKNB~ÀRXpkDÄlKN`rmHBH�n´#HBNYI[Z\VQIKP7VQCU^`_BRBR±D}b³rmgmC f RmVmRBFE� 7 ?BLMIdykLMI{RXp[IKD}IKNB~ÀRXpkD��âHBNYIKJKCENB�KLMC@�in
'¹b�H`IqV�rm?BRmVmR¹FiVQC f rms���rms�LMCWIKNYCUD�rYn
� �3 )�7��°\®��98�:;� � ��r�FELB���o −→ o � rmABRBJKCEN�FU=WVm�KA`IXC\AM=[^BNBbcLBRBC 7 HBNBRB?BCEDÄoR �o FEJqhap@A`b 7 VKIQ^M=WVm�KA`I¾VmRBABCEPBABI FUJqhapkABb 7 R �o I f ABImFUJqhapkABIBn 1T=QFUFUD}IaLBNBR`DlKN`rmHBH`rz²Y=WV�rX=±y@LMIKlaIÄAB=Q^BNBbcLBR�h 7 � Å �*&+(�D �o �Oo�E n�¨�IKl f = o Å �o�� � 7HBNBRB?`CUDÄ~�rmA f =[D}CUABLM=@Vm�KAM=EhSlQN`rmHBHM=]o RXp[IKD}IQNB~cAM= � n

	 ®B°��4<º®��¬ª��=�98�:?>@:BA LM=OLMCWIKNYCUDT=�HBI[p@JQIqVKhmCkL/JQbc?BRBFiV�RBLB�O���U� o ���d� f VKh¦HBN�IqeFULBNB=QABFUL`J 7 H`IqV�rm?BCUA`ABb ¿¾^M=Q^¤~»=[^BLMIKN �o�� � I f ABImFUJqhKp@ABIKlaI �o HBIdlKN`rmHBH`C � 7
f CUP`FULBJQrms»�:CEPjAM= �o JQHBIqVmABC»ABCWFEJqhap@A`IBn '¹b A`CUD}C f VQCUA`ABIOHBIqVarX?B=QCUD 7 ?BLMI�~�rmAXe
f =QD}CEABLM=WVm�QAM=Eh�lKN`rmHBHB=>IK^BN`r���ABImFULBRDC � NM=QJKAB= Z
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	 ®`°�� <º®��¬ª����98�:��@:��»r�FULB���o2� −→ o2� 7 �o¾¢ −→ o¾¢Â¶trmABRBJKCEN�FU=WVm�KA`bcCÀAB=Q^BNBb eLBRmh 7 ��� ���	�â�ÀÅ � � nY�tImFU^�IqVm�K^mr �o2� × �o·¢>I f A`IXFEJqhap@A`I;�âH`N�IKJQCUNB�KLMC\y@LMIa�»R¹AM=qe^BNBbcJK=QCkL5o2� × o¾¢:�âHBNYIKJKCENB�KLMC@� 7 IKABI:hmJqVQhmCkLBF£hjrmABRBJQCUNYFk=WVm�QABbcD AM=[^BNBbcLBRBCEDo2� × o¾¢@n»�tIqy@LMIKD�r �o2� × �o¾¢ � � � × � ¢2Å o2� × o¾¢ 7 R����U� o2� × o¾¢ �·Å
� � × � ¢@n '¹bÄH`IqV�rm?BRmVmR 7 ?BLMI�~�rmA f =QD}CEABLM=WVm�QAM=Eh|lKN`rmHBHM=�HBNYIKRXp@JQC f CUABR�h f JQra¿HBNYIXFELBNM=QA`FULBJG� ykLMI�HBNYIKRXp@JQC f CUABR`C ~�rmA f =QD}CUABLB=WVm�KABb ¿�lKN`rmHBH y@LBRm¿�HBNYI[eFUL`NM=QABFELBJBn
	 ®`°�� <º®��¬ª����98�:�
 :1A LMIaL2~»=Q^`L D}I@��ABI;HBIWV�rm?BRBLB� 7 RÃABC/HBIqVm�qpkrKhmFU�;AB=Q^BNBb eLBRmh�D}R���ABCUHBNYCUN`bcJKABImCwIaLMI`gKNB=[��CUABRBC>RXp�V�s>gmIKlaI:HBNYImFULBNM=[ABFULBJK=>9�JOo2� × o¾¢¶OHM=QNM=�IaLMI`gKNM=q��CEABRBPjRmpB9 JOo2�}R�RXpF9 JOo¾¢knm�tI[ykLMIKD�r|LMI���C�Fk=QD}ImCtJQCUNBABI
f VKh�HBCULMCiVm�]R f VQhj^�VX=QFkFkIQJ]laIKD}IaLMIQHBRBP5H`CkLMCiVm�`n
-
� .��S.������ 3����������! �#" �%$ � �%&��('�4) 21 �#* 3+ �,�.-0/ 9

 � � ���54)1%1 �
��r�FELB� � � lKN`rmHBHM=32�= R 465 � � � S 4�C87 �\� ^B=QLMCUlaIKN`Rmh92�IXgKxvCU^BL`b�^�IaLMIKNYIKP¤�D}ABI@��CWFULBJa=�F f CUP`FULBJKR`CUD � 2�=�D}IQNB~�Rmp@D}bG¶:IaLMI`gKNB=[��CUABRmh8D}ABI@��CqFELBJ:2aFkIQJKD}C eFUL`RBD}bcC¹F f CEPBFUL`JKRBCUD � n A LM=7^M=QLMCElaIKNBRmhÃAM=qp@bcJK=QCkLBF£h 2¬®#4 � I� )�¬ª�� K�°��� 3"
; �B­ 4¬«¤­=<�� K�­ 4º«§ª���° � n�tNYC f HBIqVQI@��RBD>2c?BLMI � Å ? &+(�D �o ��oHE@2cl f C D �o ��o�E>� rmABRBJKCEN�FU=WVm�[eABImC»AM=Q^BNBbcL`RBC\o#n 7 VKhO^M=[� f IKlaI�D}ABI@��CqFELBJa=1C¾F f CUPBFELBJKRBCED � 2�NM=[FkFUD}IaLBN`RBDHBNYIKRXpkJKC f CUA`RBC �o × CA2Ml f C � f CUPBFELBJQrmCkL;HBI|~>IQNBD�rKVKC2�Â�â�;��BW�}Å³� �Â�â�d� �$���@BW�¡��âLB=Q^�IXC f CEPBFUL`JKRBC»AM=qpkbcJa=QCkLBF£hC<�ª¬®3I� )�¬®EDGF �¬¯¦°�� n�´Àp hmJ f RBFE^BN�CULBA`rmszLMIQHBIqVQI[elKRBs�AM= C>2§D}I@��ABI�FE?BRBLM=[LB�:2Y?BLMI �o × CÃ� LMIQHBIqVQIKlKRB?`CqFE^�IXC�HBN�ImFUL`NM=QABFELBJKIBn�tImFU^�IqV��K^Xr f CUP`FULBJKR`C � AM=��o × C2JQHBIqVmABCtNM=qpkNBbcJKABI¹�âH`N�IKJQCUNB�KLMC�y@LMI���2B~»=Q^XeLMIKN¤�t�o × CT�#� � � ¿`=@r�F f IKNB~tIKJKI|LMIKHBIqVQIKlQRB?BCWFU^�ImC�HBNYImFULBNM=[ABFULBJQIBn
	 ®`°�� <º®��¬ª����98�:�H@: +tCUlQ^mItJKR f CULB�:2Q?`LMI¦� �o × CT�#� � hmJqVKh�CkLBFih�AM=Q^BNBbcL`RBCUD¾o#n´¤FU=QD}IKD f C£VKCI2WVQIK^M=@Vm�KABIwH`I�oJ2{�o hmJqVKhmCULBFih�LBN`RBJKRM=WV��KABbcD;AM=Q^`NBbcLBRBCED>2KRXp[I[eD}IKNB~cA`bcD o × � 2Xl f C � NB=QFkFUDT=[LBNBRBJa=[CkLBFih�^M=[^/LMIKHBIqVQIKlKR`?BCWFU^�IXC>HBN�ImFUL`NM=QAXeFUL`JKI¹F f R`FU^BNYCkLBABIQP±LMIKHBIqVQIKlQRBCUP�n¬´ LM=Q^�IKD F£V�rm?M=QCI2 ���o × CT�#� � RXp[IKD}IKNB~cA`Io × 9K2TFiVQC f IQJa=QLMCiV��KABI:2ÀFULM=[A f =QNMLBA`IXC¹HBIK^BNBbcL`RBCÃ� �o × CT�$� � ��L

−→ o �AM=Q^`NBbcLBRBC[n�7 VKh5^M=[� f IQP·LMIQ?B^BR·� ∈ oJ2ºD}ABI@��CqFELBJKI/� − �M �Á�d�>FUAM=Qg[��CEABIdgKRXeCU^`_BRBCUP¹AM=d� � × 9·�#� � ÅH9Ãn
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¤n
	 ®B°��4<º®��¬ª��=�98�:?>��+:��ÀLBJKCEN`� f CUABR`C  W×XnêÖQÆOAM=Wp@bcJa=QCULBFihj©���ª¬«)���T­K®EDGF �¬¯¦°­K«  �K�­ 4º«� §°,2% )���! §ª%$X«)� <��4�¬ª%M�n4,}laI�D}IW��ABI�J[p hmLB��J�^M=@?BCWFULBJKC»IKH`N�C f C£VQCUABRmh
� ∗ 
¤n 7»CUP`FULBJKR`LMCiVm�KA`I:2ÂJ]FURmV�rSrmABRBJQCUNYFk=WVm�QABIKlaIjFEJKIKPBFELBJa=32 � ∗ 
 hmJqVKhmCULBFihHBNYC f FULM=[JqVKhms»�:R`D·IXgKxvCU^`LMIKD f VKh�~�rmAB^`LMIKNM= � −→ M �	� � � � � � ×M � � � 
¹� � �RXp�lKN`rmHBH/J8D}A`IW��CWFUL`Ja=32B=OLB=Q^�IKP/I`gKxvCE^BL/C f RBA`FULBJKCEABABbcP±� ��=QD}CE?M=QABRBC1 W×Xn  Fa� n
	 ®B°��4<º®��¬ª��=�98�:?>)>@:��tNYIKRXpkJKC f CEABRBCSRÃ^�IKHBNYIKRXp@JQC f CUABR`C¹D}I@��ABI;IKHBNYC f C£VmRBLB�AM=7hapkbc^�C{^M=QLMCElaIKNBRBP���HBNYIKRXp@JQC f CUABR`C;I`gKxvCE^BLMIKJ ?���� ∈ O � � C �:� IXgKxvCU^`L 2HBNYC f FULM=[JqVKhms»�:R`P5~�rmAB^BLMIKN

9 −→ M �	� � 95� ?\� ×M �	� � 9{���8�i�
=G^�IKHBNYIKRXpkJKC f CEABRBC±IXgKxvCU^BLMIQJ ?���� ∈ O � � C �]¶�IXgKxvCU^`L 2»HBN�C f FULM=QJWVKhms���RBP~�rmAB^BLMIKN

9 −→ M �	� � ?�� 9·� ×M �	� � ��� 9·�*)
E>AM=@VKIQlKRB?BABbcD¤I`gKNM=WpQIQD¾IKH`N�C f C£VKhmCkL`Fih|HBNYIKRXpkJKC f CEABRBC>R|^�IKHBNYIKRXpkJKC f CUA`RBC�Vms»egXIQlaIdAB=QgXIQNM=jI`gKxvCE^BLMIKJBn��tNYIKRXp@JQC f CUABR`C]R·^�IKHBNYIKRXp@JQC f CUABR`C�ABC8JKFUCUl f =SFEra��C eFULBJ[rXCUL 2aABI�IKHBNYC f CiVQCEABI�I f ABI[pkAM=@?BABI�FcLMIK?BA`IXFELB�Ks f I\RXp[IKD}IQNB~�Rmp@DT=32a?BLMI�F£VKCief rmCkL5Rmp�VQCED}D}bO?tIKA`C f bµ� ��=[D}CU?M=QA`RBC  W×Xn  Fa� n
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	 ®`°�� <º®��¬ª����98�: > ��:�´ÄgmIqVm�[Z�RBA`FULBJKCtRXp@JQCqFELBABb ¿S^B=QLMCUlaIKN`RBP±�ÁlKN`rmHBHBb 2`D}ABI[e��CWFULBJa= 2MLMIKHBIqVQIKlKR`?BCWFU^BRBC�HBNYIXFELBNM=QABFELBJa=32§JKCE^BLMIKNBA`bcCOHBNYIXFELBNM=QABFELBJa=a��2§IKHBNYC e
f C£VKCEABRBC¹HBN�IQRXp@JKC f CUABRmh2FkIKlUVX=QFkIQJa=QABI·F¹^B=QLMCUlaIKN`ABbcD IKHBNYC f CiVQCEABRBCUD>2ÀHBNBR`JKC ef CEABABbcDÄJKb Z�C]�âH`N�IKJQCUNB�KLMCwykLMI�� n
	 ®`°�� <º®��¬ª����98�: >:
�:�´¤^B=QLMCUlaIKN`RBR¦LMIKHBIqVQIKlKR`?BCWFU^BRX¿OHBNYIXFELBNM=QABFELBJ:2[^mIQHBN�IQRXpUeJKC f CEABRBC��Èy@LMI�ABCWFUJqhKp@AM=EhwFErmD}DT= �@J»^M=QLMCElaIKNBRBR�D}ABI@��CWFELBJ:2@^�IKHBNYIKRXpkJKC f CUA`RBCT¶ABCEHBCUNYCWFkCU^M=[s���CWCqF£hdI`gQxvC f RBABCEABRBC 2Y=¦J¦^M=QLMCUlaIQNBRBR5JQCU^BLMIKN`ABb ¿¹HBN�ImFUL`NM=QABFELBJ:2^�IKHBNYIKRXpkJKC f CUA`RBC�¶|y@LMI|HBNmh�DT=UhjFErmD}DT=¦HBNYIXFELBNM=QABFELBJBn§��N�IKJQCUNB�KLMCwykLMIBn
-
� .��d. � � � � ����� �t6���	 �¹1C %� & ���54)1%1=$ � " � 1=� � ���t9

6¦3�1j3� %�%&
Ç JKIXgXI f A`rmsGlKNXrXH`H`r�IaLB^BNBb�V�A`CUD}CU_`^BRBP8DT=QLMCEDT=QLBRB^8´ =WVm�KLMCENO~>IKA 7t=[PB^ 2@rm?BC eABRB^ �>VQCEPBAM=`n �¹IKA 7t=QP`^jJ  �P PKÖWeÑD¾laI f r|HBCUN`JKbcD f =WV|FkIQJKN�CED}CUABA`IXCwIQHBN�C f CiVQC eABRBC]lKN`rmHBHBbµR±gQb�V¾=QJKLMIKNYIKD LMIQHBIqVQIKlKRB?`CqFE^�IKPÃ^mVX=QFUFURB~ÀRB^M=Q_`RBR2ABCWIKNBRBCEABLBRXeN`rmCUD}b ¿±NBRBDT=QA`IKJKb ¿¾HBIKJKCENK¿`A`IXFELMCUPz� f J[rXD}CENBABb ¿±D}ABIKlaImI`gKNM=Wp@RBP§��2�^�IaLMIKNXrXsIKASHBIqVarX?`RmV/J  �P P P8laI f rYn

�¹IKA 7t=QP`^M=5RBABLMCEN�CWFkIQJa=WVmR2~�rm^�FkIKJKb�lKN`rmHBHBb!� f RBFU^`N�CkL`ABbcCSHBI f lKNXrXH`HBblKN`rmHBH`b�RXp[IKD}CkLBNBR`P�HmVQIXFE^mImFUL`R6+>IXga=@?BCUJKFE^�IKlaI�� nt´!LMIQP���C¤Fk=[D}IKP�NM=[gXIaLMC
 �P PKÖWeÑlaI�laI f = 2aJ�^�IaLMIKNYIKPjIKA|IKHBNYC f C£VmRmV¦lQN`rmHBHBb 2m~>IKA 7t=QP`^]IXgKNM=QLBR�V8JKA`RBDT=qeABRBC AM=>LMI:2[?BLMI\ABCU^�IaLMIKN`bcCc~�rX^�FkIQJKb lKNXrXH`HBb¤hmJqVKhmstLBFih�JwABCU^�IaLMIKNYIKD·FUD}bcF£VKCHBNYIXFELMCUPXZ�RBD}R �`y@LMI|RdgQb�VmRSFUJKIXgXI f ABbcC\lKN`rmHBHBb\n ,���C\~>IKA 7�=QPB^SgKb�V�FkI[p f =qeLMCiVQCED³<tCED}CU_B^�IKlaI 'drap[CihÃ<>=krm^BR RG¨�C¡¿`A`IqVQIKlKRBR RGRmp f =WV¤HBIWVmABImC/FkI`gKNB=QABRBCHBRBFUCUD �\CUH�VKCENM=`n<>=qpkJa=QABR`C �KFUJKIXgXI f AM=Eh¾lKN`rmHBHM= �·H`NBRBAM= f VQC ��R`L �w^�I`g@rÃ<�RmVm�KFkCEA`r ��� ��� �	�� ��4���784�
 � 2 f =[LBFU^�IKD�rdDT=QLMCEDT=QLBRB^mr 2Mrm?BCEABRB^Xr '5=[^mFU=L7�y@AB=5��� �����+4 � 
 � 2M^�IaLMI[eNBbcP¹J  FKÖ%�[eÑDGlaI f r f IQ^M=qpW=@V92M?BLMI¦V�s>ga=EhjHBI f lKNXrXH`HM=]^�IKABCE?BABI[eÏHBIKNYI@� f CUABABIQPFUJQI`gmI f ABIKPSlKNXrXH`HBb FUJQI`gmI f AM=`n

��=QLMCUlaIKN`ABIXCÀIKHBNYC f C£VKCEABRBC�FUJKIXgXI f ABIKlaI�HBN�IQRXp@JKC f CUABRmh�^M=Q^�I`gKxvCE^BLM=32@HBNYC f eFULB=QJqVKhms»��CUlaI¦~�rmAB^BLMIKN
9 −→ M �	� ��?:� 9·� ×M �	� ����� 97� �

HBNBR`AM= f VQCE��RBL�Ç IKA f CEN�F r�'5=Q^ +»y@PBAXr8^�IaLMIKNBbcP|J\NM=QgmIaLMC �
	 � � A:5:7 2 � � C 4 � �	� ��467
��
 � �3A���� � C � �¹�  F%� Pa� 2MAB=qZ�CiVj^M=QLMCUlaIQNBABbcCORBA`LMCUNBHBNYCkLM=[_BRBR;D}ABI@��CWFULBJQrdHBIQAmhaeLBRBPdI`gq�:CEP¾�ÁrmABRBJKCEN�FU=WVm�KA`IKP§�»=WVmlaCqgKNBb\n
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 6 �  � � * 1;3� �
� �3 )�7��°\® �98�: > H � �âLMCWIKNYCUDT= �ÂCUPB~tCUNMLM=@¶mJa=QA ��=[D}HBCUAM= 2 ��� 4 �
��4 � C e � ��
�� ��� 5 e
4�
�� � 4 �	�84�� ���O�»r�FULB�¾o Å 9 ∪ ��� I`gKxvC f RBABCUA`RBCSLMIKHBIqVQIKlKR`?BCWFU^BRX¿ÃHBN�IqeFULBNB=QABFUL`JL9�R ��2MHBNBRB?`CUD 95���#VKIQ^M=WVm�KA`I|FEJqhapkABbcC 2`VQIK^M=WV��KABI¦I f ABImFUJWhap@ABbcCI2pW=QD}^`A`rmLBbcCjJ;o R¤FUJWhap@ABbcCI2�= 9 ∩ ��FUJqhapkABI5R¾I f ABImFUJWhap@ABI`n¬¨�IKl f =¹���E�Êo �RXp[IKD}IKNB~cA`I]FEJKI`gmI f ABIQD�r/HBNYIKRXp@JQC f CUABR`s����U� 9·� ∗ �v� � �8�in

L 2¬® $X®#4 � DGFY­ 4¬«  : �)®3I � � ��=QLMCElaIKNBRmh R 465 � � ∗ 
¹� S 4�C87 �¦yk^BJKRBJa=@VKCEABLBAM=^M=QLMCElaIKNBRBR C D}ABI@��CqFELBJ:2}AM=;^�IaLMIKNBb ¿2p@= f =QABI f CEPBFULBJQRBC � R 
 �â=QHBNBRBIQNBR 2ABRB^M=[^5ABC�FkIKlUVX=QFUIKJa=QABA`IXCk� n �drmAB^`LMIKN{RXp R 465 � � ∗ 
¹� S 4�C87 ��J C HBCUNYCUJQI f RBL-CJ8LMIO��CwFk=QD}ImCwD}ABI@��CWFULBJQI CA2ml f C f CUP`FULBJKR`C � R 
 IKHBNYC f C£VKhmCkLBF£h/Rmp�JqVQI@��CieABRBP � �→ � ∗ 
 2 
 �→ � ∗ 
¤nYuwgKNM=QL`ABbcP5~�rmAB^BLMIQN{IKHBNYC f CiVQhmCkLBF£hdRXp:LMIKlaI:2?BLMI f VKhS^M=[� f IKlaI/D}ABI@��CWFULBJK= � F f CUPBFELBJKRBCED � R 
�p@= f =QABb laIKD}IKD}IQNB~�RmpUeD}b � ��
 −→ ��� 2ºl f C ��� ¶{lKN`rmHBHB=5gKRBCE^BLBRBJKA`b ¿¤IaLMIXgKNM=[��CEABRBP±RXp � J � n¬´FURmVar5rmABRBJKCEN�FU=WVm�KA`IKlaI/FUJKIQPBFULBJK= � ∗ 
 2�LB=Q^BRBC8laIKD}IQD}IKNB~ÀRXp@D}b�I f ABIqp@AM=@?BABI
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HBNYI f IqVa�:=[s>LBF£h f I/laIKD}IKD}IKN`~�RXpkDT= � ∗ 
 −→ � � n�A LMI/p@= f =QCkL·~�rmAB^BLMIKN·RXp
C J R 465 � � ∗ 
¹� S 4�C87 � 2MIK?`CUJKR f ABI:2MI`gQNM=QLBABbcPdRBFi¿aI f A`IKD�rYn
�)®3I > � ´³FERmV�r ��=QD}CU?M=[ABRmh= W×mn  @Æ 2¬lQN`rmHBHM= � I f ABI[pkAM=@?BABI5p@= f =QCkLBF£h¾FUJKImCUP^M=QLMCElaIKNBRBCEP R 4 5 � � � S 4 C 7 �inÀ�tI[ykLMIKD�r f VKh±RXp[IKD}IKNB~ÀRXp@DT=·���U� o � ∼Å ���E� 9·� ∗���U� �:� 2 f ImFULM=QLMIQ?BABI5rmgmC f RBLB�KF£h92�?BLMI5^M=QLMCUlaIQNBRmh¾AM=Q^`NBbcLBRBP o yk^BJKRBJa=@VKCEABLXeAM= R 465 �Á���U� 9·� ∗ �v�U� �O�i� S 4 C 7 �in�´�FERmV�r¤HBN�C f b f ra�:CElaI7Z:=QlK=32ºykLM={^M=QLMCElaIKNBRmhy@^`JKRBJa=WVQCEABLBAM=|^M=QLMCUlaIQNBRBR C D}ABI@��CqFELBJ�F f CEPBFULBJQRBCUD����E� 97�»Rd���U� �O�in§¨�=Q^BR`DI`gQNM=qp[IKD>2ºLMCWIKN�CEDT= �ÂCUPB~tCUNMLM=@¶mJa=QA ��=QD}H`CUAM=5g@r f CkL f IK^M=WpW=QAM= 2�CWFiV�RÃD}b f I[e^M=[��CED>2M?BLMI]^B=QLMCUlaIKN`Rmh C �	� �Êo ��AM=Q^BNBbcL`RBP;o y@^BJKR`Ja=WVQCUABL`AM= C n
�)®3I � � �SrXA`^BLMIKN RXp C �	� � o �SJ C HBIXFELBNYIKRBLB�ÄJQCqFE�KDT=2ABCkLBN`r f ABIBnw��r�FUL`��o �−→ o � AM=Q^BN`bcLBRBC:o#nYÇ IXIaL`JKCkLBFELBJQrms���RBC�AM=Q^BNBbcL`Rmh

�9�Å�; − � � 97� −→ 95� ���Å ; − � � �O� −→ �

AM=qpkbcJa=QstLBFih
 �I)�¬®��¬ª < ����ª%MÂ°\ª �o ��®69 ª �]n07 VKhÃ^B=[� f IKP LMIQ?B^BRÄ� ∈9 ∩ ��2�HBNYIXIXgKNM=qp�; − � �â�d� ⊂ �9 AB= f CiVQCUA f CEPBFULBJQRBCUD ���E� 9·�:�â¨�CWIKNYCUDT=  W×mn �a�in�tNYImI`gKNM=Wp ; − � �â�d� ⊂ ���AM= f C£VKCEA f CEPBFULBJQRBCUD ���U� �O� 2vH`I5LMIKP7��C]FU=QD}IKP·HBNBRXe?BRBA`CQn�'db�H`IqV�rm?BRmVmR 2�?BLMI �o −→ ; − � �â�d��pW= f =QCUL;~�rXA`^BLMIKN C �	� � o � �−→ C nuwFULM=@VKImFU� f IQ^M=qpW=[LB�:2M?BLMI8y@LMI8y@^BJQRBJa=WVQCUA`LBABImFULB�Bn
�)®3I 
 � �»r�FULB� C ∈ O � � C �¦� D}ABI@��CWFELBJKI2F f CUP`FULBJKR`CUD ���U� 9·��R����E� �8��2= �9 � L−→ 9K2 �� � !−→ ��� FkIXIaL`JKCkLBFELBJQrms���RBC/AM=[^BNBbcLBRmh 2�FEra��CWFULBJ[rXs»��RBCJ;FUR�V�r¤y@^`JKRBJa=WVQCEABLBABImFULBRG^M=QLMCElaIKNBRBR AM=Q^BN`bcLBRBP R ^B=QLMCUlaIKN`RBR D}ABI@��CWFULBJ7F
f CEPBFULBJQRBCUD ~�rmA f =QD}CEABLM=WV��KABIKPÃlKNXrXH`HBb!�â¨�CWIKNYCUDT=
 W×Xn �a� n¬�tImFU^�IqV��K^Xr 9 ∩ �FUJWhap@ABI32XVKIQ^M=WVm�KA`I8FUJqhapkABI|R¹I f ABIXFEJqhapkABI:2

; − ��
� 9 ∩ �:�TÅH; − �� � 9 ∩ �O�TÅ�9 ∩ � × C��

l f C C�� D}A`IW��CWFUL`JKI¤FEJqhap@A`b ¿ ^�IKD}H`IKABCUA`L��C�nÀ��r�FUL`�¾¸ ∈ �9Ã��¼ ∈ �� 2}HBNBRXe?BCED�¸ ∈ ; − ��
� 9 ∩ �:�:NM=QJKCEAÃ¼ ∈ ; − �� � 9 ∩ �:��HBNBR±y@LMIQD#IaLMI@� f CWFULBJWVKCEABRBR�n´�LM=[^mIQD�F£V�rm?M=QCjD}bµAM=[HBRXZ�CUD�¸ ∼ ¼Yn¬��r�FUL`� �o Å �9 ∐ �� � ∼ � ~»=Q^BLMIQNHBI]IaLBABI[Z�CUA`RBs�yk^BJKRBJa=@VKCEABLBABImFUL`R 2ÂIKH`N�C f C£VQCUABABIQD�r5LM=[^BRBD�FUH`IXFkIXgXIQDcn +tCUlQ^mIJKR f CkLB�:2m?BLMIOCWFULMCWFELBJKCUA`AM=Eh]HBN�ImCU^`_BRmh�;·� �o −→ o � AB=Q^BNBbcLBR`C¦�âHBNYIKJKCENB�[eLMCwy@LMI��in�7�CEPBFULBJQRBLMCiVm�QABI:2§HBNYIXCE^B_BRmh ;{y@LM=WV��KAM=32MHBIaLMIQD�rS?BLMIjo HBIqVarX?B=QCkLBF£h^M=Q^S~»=Q^`LMIKN 9 ∐ � HBI¦IaLBABI[Z�CEABRBs�y@^BJKR`Ja=WVQCUABL`ABIXFELBR �
� ∼ � ′ ⇔ � ∈ 9{��� ′ ∈ �T����Å � ′ J 9 ∩ ��2
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=OHBNYIXIXgKNM=qp ; − � ���w� HBI8HBImFUL`N�ImCUABR`s�laIKD}CWIKD}IKNB~tCUA�� × CA2XCqF£VmR ; � 23; � NM=QFie��CUHmVKh�CkLBFih/AM= f � ∩ 9K2�� ∩ �|n

'¹bGH`IXFELBN�IQRmVmR8~�rmAB^BLMIKN|RXp C J C �	� �Êo � n +tCUlQ^mI\JQR f CkLB�32K?BLMIwy@LMIaL¦~�rmAB^XeLMIKN;I`gQNM=QLMCUA (��ÁHBNYIKJKCUN`�KLMC�y@LMIa� n���I[y@LMIQD�r (�� ykLMI�y@^BJQRBJa=WVQCUA`LBABImFULB�/^M=WeLMCUlaIKN`RBP�n
'¹b f IK^M=WpW=WVmR 2M?BLMI�^M=[LMCUlaIKNBR�h C �
� � o �cAM=Q^`NBbcLBRBP{o y@^`JKRBJa=WVQCEABLBAM=�^B=qeLMCUlaIKN`RBR C D}ABI@��CWFELBJtF f CUPBFELBJKRBCED¹���U� 9·�YR����U� �O�in@<>= Z:=QlaC  }gKb�VQI f IK^M=WpW=QABI32?BLMI C y@^`JKRBJa=WVQCEABLBAM=5^B=QLMCUlaIKN`RBR R 4 5 �Á���U� 9·� ∗ ���E� �O�i� S 4 C 7 �in�´�FURmVar¾¨�CWIKN�CieD}b  W×Xn �32 C �	� �Êo ��y@^`JKRBJa=WVQCEABLBAM= R 4 5 �Á���E�Êo � � S 4�C87 � n ?tFUH`IqVm�[pUrah ��=[D}CU?M=QA`RBC
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� 78=8G�9]7 ?�� ¦ ? :���º q<WaVf±4»�� �_^LKx ;�>Q_Ti^gbucfIfO m<\SVL\_^�\_�S\e� m]\UIfTakfIDORT j \x{WY�UTYpD\UQSKUVLTY�<±_If\]WaVfc¬ILKUVgqg^fK¢�]±_IfO¥�4kfcfWPT¡� ��KF^�Tx[U^LKZWP\]TYpDIfc]X]~�V}�<~�[yq]~ j \gW¡�UT³{pD\_Q_KUVLTY�]±UIf\gWiVf±�� c�� , �g�NpDT	� , j \¢�<q]kfTaIf\�c]M
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& Ù8�H9<7 @>��9<;8=>9�?�� ¦ ? K �:º q<WiVf±F»4� pDTa^�TaQU\f� M \_�NpfK�»�\SpgIf\gWiQNXSMPIf\f�
� EH�8B��gBLÙÍ9 �����SÙ8�HE ¦�� BfÖ Y �Í© Vfl:TPVfcflF��kDVL\«p<�UX`�]~�[_O¥�}pDQUqS�¬VL\_kDTam¬Ð Æ
� Q»+�HWP\gTYpgcfIfTaIDIfO¥�}^�Tx[U^h\_l Ã Ð Æ
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�<È pS�_XsWP\]WPTYpDIfc]�tQ_Ta^gbucfIÐ Æ
� \_pDIf\xMPILKykfIf\�M¢KSpfKUTaV«^�Tx[_^�\f�
� BfÖ ? �Íº q<WaVf±�� ∈ � vÞ» Æ
� | Ì j TPVS�_X£Q`»+��K��<Î Æ �xÏ Æ ��� ÆED�D�D � ^LKNMi�<cfkfIfORT�Q_Ti^g{bucfIfO&�_^LKU ªK���m<\SVL\_^fORT j \gW¡�UTYpD\_QSKUVLT¡�]±_If\e\D[¢�S\SpgcfV��>� º q<WaVD± Ä ≤ ! Î�� ! Ï��! Ï�� D�D�D ≤ Ç � j \]WY�UTYpD\_QSKxVLTY�]±_ID\gWiVf±ukDcfWPTY��VLKUmfc]�C�<kfVL\��Ív��¢Ò®|·Á !²Ò²� º \]Wam<\N�]±_m]qj \]WY�UTYpD\_Q_KUVLTY�]±UIf\gWiVf± { !²Ò } l:\_If\SVL\_IfIfK��L\_ILK�W³�_\SpDcfVDWYX,m j ^�TYpDTY�Sq ! �LIf\6VL\_�NpfK
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