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C7'=)�'(���%��'=*S��P�'�G7` ��/8/7��*#,.)��%��'=-MUW/1��'>�7��P�)�/#*#'7JpcMP�'�)�/#*#'� ;�!Rl'( ;-po�'(��'9*#���IoX)����7)�*#/75� .2�UW��/75 ��P�'����7)�C7'�jm��/
� J#cMP�'r-�,:~='k/7U���P�'b��,.C7,;*Q-���R�-&�������N������'>-�,:)E�!)��!����,:3$��,;�! lC7���!"�PQ���7)�C7'>*+UW��/75 ²���/ C ±B�!)�*���P�'r-�,:~='k/7Uf��P�'kC1���7"�P�-
���!)�C1'=*+UW��/75 C ±9��/Qh7±�J	cMP�'r-&,.~('r/7Uf��P�'���/15B"l/7��)�*�-X���!)�C1'=*�UW��/15 h9��/Qh C J

YA)���P�,;-�-�'=����,./7)�?8o�'�"���'=-�'()��M'�e#"l'(��,:5�'()����! l��'>-&�� :��-O��/��!)$-&o�'(�Mu���'=-&��,./7)�-���/1)���'=��)�,:)�C9��P�'b"l'(��UW/7��5��7)���'k/!U���P�'
"��!�&��'=��)�@_3�)$*#,:)�CS�! .C7/1��,:��P�5EJ4L�/1��'(e#�75�"� :'1?��!��'��! . <�!"�"���/Ie#,:5+�!��'�"��!�&��'(��)�-pUW/1��)�*�?d,�J '1J:?�,;-���P�'B��'>�(�7 : �P�,.C7P&% jp��'
�!)82���)�,.)���'=��'>-q��,:)�C9"��%����'(��)�-OUW/7��)$*�?#,_J '7J.?8,.-O��P�'k"���'=�(,.-�,./7)+P�,.C7P&%EYA)��8'=����,./7)�²$?8o�'b-q����*#2B��P�'4�!"�"� :,;�(�!��,./7)�-O/!U���P�'
�! .C7/1��,:��P�5 �7)�*�,:)���'()�*���/��7)�-&o�'(��u1��'=-&��,./7)�-�-&����P��1-6oXP�'(��P�'=��C1���7"�P�-	P$�I0�,.)�C9-�/75�'��(/75�5�/7)+"�P�'()�/15B'=)�/7 ./7C1,.�=�! 
�7����,.08,t�q2{^W'1J C$J���P�'=2��!��'�"���/!��'(,.)�-OoX,:��PQ��P�'r-��!5�'pUW��)��N��,:/1)$aO-�P��7��'b-q���������������! l"��!�&��'=��)$-O,.)S�(/75�5�/7)S�7)�*+oXP�'(��P�'=�
��P�'=-�'r"��%����'(��)�-X�=�!)���P��!���7����'(��,.~('p��P�'rC7���!"�P�-X�7-X�BoXP�/1 :'1J

�M�&� ')( �+* � �HDE�}��#�+,�-N� �q����+. �������
� �������$�

c�/Q'(0%�7 :���!��'9��P�'B"$'=�&UW/1��5+�7)���'�/7U6��P�'9"���/7"l/1-�'=*{"$�%�&��'(��)#@�3�)�*#,.)�CS�7 :C1/7��,t��P�5�?$o�'��(/75�"��7��'>*�,t�4oX,t��P|'(e8P$�!��-&��,.07'
-�'=�!����P�J�cMP�'�'(e8P$�!��-&��,.07'�-�'=�7����PV"���/#��'=*�����'+o�/7��y#-rR82|C1'()�'=���!��,.)�C�! . ��=�!)�*#,;*��!��'�"��!�&��'(��)�-��7-9,:)\"�P��7-�'|^ C a4/!U
��P�'{"��%����'(��)#@�3�)�*#,.)�C\�! .C7/1��,:��P�5EJ}cMP�'=) ��P�'{"���/#��'>*#����'S'(e#�75�,:)�'>-�,tUr�V"��!�&��'=��) ! �!"�"���/Ie#,:5+�!��'( .2V5+�%����P�'=-+�
-���R�-&�������N������'b<®A¯4,:)E�rC7���!"�P�R82�"$'=��5��#��,.)�C9��P�'k)�/#*#'� ;�!Rl'( ;-6/7U ! �7)�*���P�'>��y8,:)�C9,tU���P�'(2�5+�%����P���P�'k)�/#*#'� ;�!Rl'( ;-
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/!U�<®A¯8JYKU�-�/�?���P�'Q"���/#��'=*�����'+"l'(��UW/7��5+-r�����7)�-& ;�%��,:/1)\�!)�*V��/!���%��,./7)V/1) ! �7)�*Z��P�'>��y#-r,tU ! �=�!)\C7'=/75�'�����,;�(�7 : .2
5+�%����P�<®A¯8J

cMP�'b-&"l'('>*+/!U���P�'b�7 :C1/7��,t��P�5+-	oM�7-65�'>�7-�����'>*+R829��P�'b����)�)�,:)�C���,.5�'7J	cMP�'k"$'=�&UW/1��5+�!)$��'�oM�7-O'(0%�! .���!��'=*��$-&,.)�C
��P���'='�5�'=�1-&����'>-(¬p��'=�=�! . X^ � � aN?f"���'>��,;-&,./7) ^ !�� aN?f�7)�*{��P�'�)8��59Rl'(�4/!U�U��! ;-&'B5+�%����P�'=-=? (����9?��!��,.-�,:)�CS*#����,.)�CQ��P�'
P��1-&P�,.)�C�"���/#��'>-�-=JM^ �X'>�(�! . ���P��%�M�rU��7 .-�'p5+�%����P��!��,.-�'=-=?7,:U��r)�/#*#'(@_����,."� .'��4D )�¶R�l¶ *XHlUW��/75g�r"��%����'=��) ! P��1-6��P�'k-��!5�'
P��1-&P�R�,:)E�7*�*#��'=-�-��7-���)�/#*#'(@_����,."� .'��rD B�¶��1¶ /�HdUW��/15g��-&��R�-q�����$�N������'b/!U�C1���7"�PQ¨�?���P�/1��C7PQ��P�'b)�/#*#'>-=)�¶R�l¶ * *#/9)�/!�
5+�%����PQ��P�'r)�/#*#'=-2B�¶��1¶ /QC7'(/15�'�����,;�(�! . .27?#�NUqJO�8'>�N��,:/1){n�J G�J n�J aJ�X'>�(�! . �,;-X*#'�3�)�'=*��7-

� � �
� ! � & ) �+$�&I® �!� ! < C ±7±��

� ��'=�(,.-�,./7)Q,;-X*#'(3�)�'=*��1-
!�� � �

! � & ) �+$
! � & )��+$ < C ±7±��

oXP�'=��' ! � & )��+$S,.-���P�'�)8��5�R$'=�k/7UO"��%����'=��)�-�UW/7��)�*R82E��P�'B"���/7"l/1-�'=*{�7 :C1/7��,t��P�5�? � ! � & ) �+$S,.-���P�'B)8��59Rl'(�b/!U
"��!�&��'=��)$-�UW/1��)�*\��P��%�+-��%��,;-&UW2V��P�'E��-�'(��@K-�"$'>��,:3�'=*Z"��!���!5�'���'(��0I�7 :��'=-=?O�!)�* �&I® �!� ! ,.-���P�'S)8��5�R$'=��/!U�u����! .,:3�'=*
"��!�&��'=��)$-�UW/7��)�*ER82�'(e8P$�!��-&��,.07'r-�'=�!����P�J6wk)�'ro�/7�� ;*Q .,.y7'4R$/7��P � � �7)�* !�� ��/+Rl'��7-MP�,:C1PE�1-M"$/�-�-�,:R� :'1J

L�,:C$J C ±+-&P�/%op-X��P�'�����)�)�,:)�C���,:5�'>-p/!U<��P�'9�! .C7/1��,:��P�5�-X�1-p�BUW��)�����,./7)/7U���P�'�)8��5�R$'=��/!U<C7���!"�P�-p�!)$*EL�,.C�J C:C
-�P�/%op-6��P�'4��'>�(�7 : �J�cMP�'k"��7���75�'���'=��-���-�'=*Q,:)Q��P�'4"���/7"l/1-�'=*+"$�%�&��'(��)#@�3�)�*#,.)�C��! .C7/7��,:��P�5gP��1*+��P�'b0%�7 :��'>-�-�P�/%oX)S,:)
c��!R� .'XG�J<j�-6�=�!)BR$'p-�'('=)9UW��/75m��P�'M3�C1����'>-(?!��P�'M"���/7"l/1-�'=*B�! .C7/1��,:��P�5m,;- C ±�? ±7±7±p��,.5�'=-<U��1-q��'(����P��7)B��P�'X'(e8P$�!��-&��,.07'
-�'=�!����P|5�'(��P�/#*ToXP�'()]��P�'�*��%���1-&'(�rP��7-b5�/7��'B��P��7) � ±7±SC7���!"�P�-boXP�,. .'��1��P�,.'(08,:)�CE�E07'=��2{P�,:C1P ^ ��i�³ �Bak��'=�(�7 : �J
`k��'���/+��P�'��7�(�(��59�� .�!��,.07'r'(����/7��-X�!��,.-�,:)�C+,:)���P�'��=�! ;���� ;�%��,:/1)�-(?$-&/15B'9)�/#*#'�@�����,:"� :'(��-p5+�I2SR$'�P��7-�P�'=*E��/Q��oX��/7)�C
R�,.)�JOjk-p����'>-&�� t�>?8��P�'�"���/1"$/�-&'>*Q�! .C7/1��,:��P�5 5+�I2�5�,.-�-p-�/75�'4)�/#*#'�@�����,:"� :'(�p5��!����P�'>-M,:)-���R�"�P��7-�'N�v/!U<"�P��1-&'+^�n7a
�!)$*���P�'(��'�UW/1��'r�(�7)S)�/!���7��P�,:'=07'4� C ±7±�� ��'>�(�7 : �J<YA)Q��P�'=-�'r'�e#"l'(��,:5�'()���-(?#"���'=�(,.-�,./7)Eo��1- C ±7±��QJ

L�,:C$J C nB-�P�/%op-���P�'r)���59Rl'(�p/7U�U��7 .-�'r5+�%����P�'=-X,.)�����/8*�����'>*SR82+��P�'�"���/7"l/1-�'=*E�! .C7/1��,:��P�5 �7-X�BUW��)$�N��,./7){/7U���P�'
)8��59Rl'(�b/!U6C1���7"�P�-=J�L�/1����P�'���P�'(5�,.�=�! <��/15B"l/7��)�*�-=? ( ��� ,;-k-�5+�! . _JbL�/1�p��P�'B-�28)1��P�'���,.�9C7���!"�P$-(? ( ��� ,:)��(��'>�7-�'=-
�7-X��P�'r)8��5�R$'=�p/!U<C7���!"�P$-MR$'>��/75�'>-X .�7��C1'7JO�8,.5�,: ;�!����'>-&�� :��-po�'=��'4/7R����!,.)�'>*SoXP�'()E��'>-q��,:)�C���P�'9-�,:~='r/!U<C7���!"�P$-�UW/7�
Rl/!��PE�q28"l'=-X/7U�*��!����J
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�M�
	 ')( �+* � �HD2EG� !H�O� �P����� ,�- � �q����+. ���<����� ��� �f���

cMP�'�"�����"$/�-&'�/7U<��P�,;-k-���R�-�'=����,./7),;-X��/S�7)��! .28~('4��P�'9' �d'=���b/7U	0I�7��28,.)�C+��P�'��7 :C1/7��,t��P�5B@���'( ;�%��'=*S"��!���!5�'���'(�p0%�7 :��'>-
/7)���P�'|"l'(��UW/7��5+�!)��('/!U4��P�'|"���/7"l/1-�'=* "��!�&��'(��)#@_3$)�*#,.)�Cx�! .C7/1��,:��P�5EJ�c�/x�I01/7,;*x��P�'|5��#���$�! �,.) 	���'()��('|/!U�"$�%@
���!5�'���'(��-(?l��P�'��!)��7 :2#-�,.-ko��1-4�(�!����,:'>*{/7�#�rR82�3�e#,.)�CE��P�'�"��7���75B'(��'=�k0%�! .��'>-k��'( ;�%��'=*��/{*��%���QC1���7"�P�- � ��P�' C ? ±7±7±
-�2�)���P�'���,.�BC7���!"�P�-k�7)�*Vn7n � ��/15B"l/7��)�*�-4*#'=-�����,.R$'>*T�7R$/%01'9o�'(��'���-�'=*�?���'>-&"l'=����,.07'= :21J�YA)T'>�7��PT'�e#"$'=��,.5�'()��=?�/1)� .2
/7)�'4�7 :C1/7��,t��P�5B@���'( ;�%��'=*�"��7���75�'���'=�M0I�7 :��'boM�7-�0%�!��,:'>* �8��P�'b/7��P�'=�X"��!���!5�'(��'(��-�P��7*Q��P�'40%�! .��'>-�-�P�/%oX)E,:)�c��!R� .'bG�J

z]'�3$��-&�b'(e��!5�,:)�'=*|��P�'�' �d'=���r/!U�0%�7��28,.)�CQ��P�'�"��!���!5�'(��'(�b0%�! .��'=-4/1)|C1'()�'=���!��,.)�C�U��7 .-�'�5��!����P�'>-(J��8,.)���'BUW'(o
U��! ;-�'�5+�%����P�'=-4o�'(��'�UW/1��)�*|UW/7����P�'=5�,.�=�! 	��/15B"l/7��)�*�-=?d��P�'+'(e8"l'(��,.5B'=)���-kUW/#����-�'=*T/7)]-&28)���P�'(��,;�BC7���!"�P�-=J�YK�roM�7-
/7R$-&'=��01'=*4��P��%�	/7)� :2 (¯ &#*}�7)�*BH' �!� :M� �d'=����'=*9��P�'�)8��5�R$'=�	/!U�U��7 .-�'M5+�%����P�'=-=J�L�,:C$J C Gk-�P�/%op- (����}�7-<�kUW��)�����,./7)
/!UM�' �!� :�UW/7��({¯(&#* � C ± C ? C G C ? C=� ³8? C i1i�?d��'>-&"l'=����,.07'= :21J�cMP�'� ;�!��C7'=�p��P�' ({¯(&#*�?���P�'9UW'=o�'=�4'()�����,:'>-�,.)V��P��1-&P
R�,.)�?d�!)�*{�(/7)�-�'=u���'=)1�� :2Q��P�'9UW'(o�'(��U��! ;-&'r5+�%����P�'=-=Jkwk)���P�'�/!��P�'(�kP��!)�*�?�oXP�'=) ({¯(&#*s,;-X��/�/Q .�7��C1'7?#��P�'�����)�)�,.)�C
��,.5�'=-M,.)�����'=�1-&'4-���R�-&���!)���,.�7 : .27?#-�,:)��('4/7)�'b)�'('>*�-���/+-�"$'=)�*E�9 ./!�X/!U���,.5�'b,.)E��'>�7*#,.)�C���P�'rG7` ���!R� .'r��/1)1���!,.)�,.)�C9��P�'
P��1-&PER�,.)��1*�*#��'=-�-&'>-(J

� e��75B,.)�,.)�C+L�,:C$J C G�?�o�'9-�'('rP�/%om�' �!� :9� �d'=�N��-�( � � JMc��7y�,.)�C��7)E'(e8����'(5�'��(�1-&'1?�oXP�'=)|�' �!� : � C ?$��)�/#*#'(@
����,."� :'(�9oX,:��PV��P�'�-�u����7��'>-4/!U���P�'� .'()�C!��P$-r/!UM��P�'+��P���'('+'>*#C7'>-r��/1)�)�'=����,.)�C���P�'�)�/#*#'=-�R$'=,:)�C C n#J ²�h � ³+,.-rP$�7-�P�'=*
��/���P�'B-��75B'9R�,:)T�7-���)�/#*#'�@�����,:"� :'(��oX,t��P{��P�/1-�'�0%�! .��'=-kR$'=,:)�C C n�J ±1±7±7±�?��! :��P�/1��C7P���P�'��qo�/�)�/#*#'(@_����,."� .'���-�*#/�)�/!�
5+�%����P\C7'(/15�'�����,;�(�! . .27?f��UqJ{�#'=�N��,:/1)xn#J G�J C Jwk)]��P�'�/7��P�'=�9P��7)�*�?�oXP�'()xH' �!� :�,;-r ;�!��C7'^�'7J C�J{�' �!� : � C ±�? ±7±7±�aN?
��P�'E*#,;-&����,:R�����,./7)x/7U�P��1-&P\UW��)��N��,:/1) 0%�! .��'>-9,;-B :'>-�-B-&y1'(o�'=*�?	oXP�,.��P ��'>*#����'>-���P�'E)���59Rl'(��/!UXU��7 .-�'S5+�!����P�'>-(JVYK�
oM�7-r/1R�-&'=��01'=*|��P��!� ( � � o��1-r ;�!��C7'=-&�roXP�'()xH' �!� :�oM�7- C ±7±�JEcMP�,.-9P��!"�"l'()$-�Rl'=�(�7��-�'�oX,t��PV��P�,;-�H' �!� :�0%�7 :��'1?
,.)��7�=�������7�(2QoM�7-XRl'(,.)�C�,.)�����/8*�����'>*�,:)�=�! ;���� ;�%��,:)�CQP��7-�P{R�,.)�7*�*#��'=-�-�'=-=J�js)�/#*#'�@�����,:"� :'(��R$'=,:)�C�P��7-�P�'>*E��/Q�+R�,:)
5�,:C1P��MC1'()�'=���!��'5/+U��7 .-�'k5+�!����P�'>-�oXP�'(��'5/Q,.-���P�'b��/!���! �)8��5�R$'=��/7U�)�/#*#'(@_����,."� .'���-��7 :��'=�1*#2+-q��/7��'=*Q,:)S��P��!�XR�,:) � /
o�/7�� ;*QRl'r ;�!��C7'b,tU���P�'�*�,.-&����,:R��#��,./7)�/!U<P��1-&PSUW��)�����,./7)�0%�! .��'=-M,;-p-�y7'(o�'=*�J

L�,:C1����'=- C ²�? C h�?#�!)�* C=� -�P�/%o���P�'4��'>�(�! . d�7-���UW��)$�N��,./7)S/!U� B�.>:�?�6�)l®N?#�!)�*E�' �!� :�?���'>-&"l'=����,.07'= :21J�YA)E�! . $��P���'('
3�C1����'>-(?$"���'=��,;-�,:/1){,.- C ±1±>�QJpL���/75 L�,:C$J C ²S�!)�*{L�,.C�J C h#?$o�'B-&'='r��P��!�4#B).>:9�7)�* 6�)l®M�.�l'>�N�b��'>�(�! . �-� .,:C1P1�� :21JpYK�
oM�7-b�! ;-&/S/7R�-�'(��07'>*���P��!�k��P�'�)8��59Rl'(�4/!U�,:)���'=��'>-q��,:)�CQ"��!�&��'=��)$-b*���/1"�-�^�,:)$����'=�7-�'=-=?d��'>-&"l'=����,.07'= :2�ap-�,.C7)�,:3$�(�7)��� .2�7-

n7n
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Synthetic Graphs
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Ä?���3¢�����¢l£ � �w¤y�a�{�+� � �y¢

#B).>:S^ 6�)$®N?d��'=-�"$'>�N��,.07'= :2�apR$'>��/75�'>-k ;�!��C7'1JbL�,.C�J C=� -&P�/%op-p��P��%�b��P�'B"��!�&��'=��)�@_3�)$*#,:)�CS�! .C7/1��,:��P�5 28,.'( ;*�-b�Q"l/8/7�
"l'(��UW/7��5��7)���'roXP�'()�' �!� :9,.-p .�7��C1'7J6z},:��P{��P�'9*��!����o�'4��'>-q��'=*�?$o�'rUW/1��)�*S��P$�%�k-�'�����,.)�CS�' �!�<:4��/ C ±B,.-p��P�'�Rl'=-&�
/%07'=���7 : $UW/7��R$/7��P���'>�(�7 : ��!)$*S"���'>��,;-&,./7)�J

YA)Q-���5�?7��P�'b0I�7 :��'p/!U��' � �<:�P$�7-O��-&,.C7)�,t3$�=�!)��O,.5�"��7����/7)���P�'k"$'=�&UW/1��5+�!)$��'p/7U�/7�����! .C7/7��,:��P�5�J<cMP�'k��P�/1,.�('p/!U
�' �!�<:�,;-�*#/15��7,:)T�!)�*{*��!����*�'("l'()�*#'=)��=JpYA)"����1�N��,;��'1?�P�/%o o�/7�� ;*�/7)�'9-&'= :'>�N�k��0I�7 :��'9/!UO�' � �<:rUW/1�k�+"��7�&��,.�(�� ;�!�
*��!���!R$�7-�' %;�X'=�=�! . d��P��!�M��P�'r��/8/1��*#,.)��!��'=-b^+*�¶3,d¶-.8aO/!U�'>�7��P�)�/8*�'b,.)���G1` C7���!"�P�P$�I07'4�!)Q'=����/7�M*#��'k��/���/7��)$*#,:)�C�?
�NUqJ6�8'>�N��,:/1)Sn#J G�J C J<cMP�'���'=�7 $�(/�/1��*�,:)��!��'>-	UW/7�O��P�'b)�/#*#'b�%�b^0* � ¶3, � ¶-. � a�-�P�/7�� ;*+Rl'�^ * � ¶ , � ¶ . � a�?8oXP�'(��' * � � * � 1 
���� ?
, � � , � 1 
���� ? . � � . � 1 
���� J6�8,.5B,. ;�!�� :21?1��P�'b��'>�! ���/8/7��*#,.)��%��'=-6UW/7����P�'b)�/#*#'4�%�r^+* � ¶3, � ¶/. � a�-�P�/7�� .*+Rl'+^ * � ¶ , � ¶ . � a�?
oXP�'=��' * � � * � 1 
��
	 ? , � � , ��1 
���	 ? . � � . ��1 
���	 J6cMP�'r��'=�7 d0I�7 :��'r/!U � � ,.) � u����!��,./7)V^_n7a�-�P�/7�� .*ERl'

� � � ^&^ * � � * � a � 1 ^ , � � , � a � 1 ^ . � � . � a � a < �' �!�<:

� ^&^0* � 1 
���� � * � � 
��
	 a � 1 ^0, � 1 
���� � , � � 
���	 a � 1 ^0. � 1 
���� � . � � 
���	 a � a < �' �!� :

� ^&^0* � � * � a � 1 ^+, � � , � a � 1 ^0. � � . � a � a < �' �!�<:

n!G
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Chemical Compounds
Synthetic Graphs

Ä?���3¢ �:�,¢ �S�����{¤y�X�{�yR � ��� �Â¢
1 n < ^�^+* � � * � a(^ 
��
� � 
�� 	 a 1 ^+, ��� , � a(^ 
���� � 
���	 a 1 ^ . ��� . � a(^ 
���� � 
���	 a&a < �' �!� :
1 ^&^ 
 � � � 
 � 	 a � 1 ^ 
 � � � 
 � 	 a � 1 ^ 
 � � � 
 � 	 a � a < �' �!� :

� � � 1 
 � $

oXP�'=��' 

�
$ ,.-X�7){�7�(�(��59�� .�!��,.07'b'(����/1�=?



�
$ � n < ^�^+* ��� * � a(^ 
��
� � 
�� 	 a 1 ^+, ��� , � a(^ 
���� � 
���	 a 1 ^ . ��� . � a�^ 
���� � 
���	 a&a < �' �!� :

1 ^&^ 
 � � � 
 � 	 a � 1 ^ 
 � � � 
 � 	 a � 1 ^ 
 � � � 
 � 	 a � a < �' �!� : ^ C h7a

�8,.)���'Bo�'9��-�'=* � � ��/��(�7 .�(�� ;�%��'9��P�'BP��1-&PR�,:)]�7*�*#��'=-�-�'=-=?$,:�b,;-b����,t��,.�=�! ���P��!�k��P�'B�1�(�(��59�� ;�%��,:01'�'(����/7��o�/7�� .*{)�/!�
5�,.-� .'=�7*]��-r��/��oX��/7)�C�P��1-&PVR�,.)�J�j�-�-&��5�,.)�C���P$�%�r��P�'Q��/8/7��*#,.)��%��'=-r�7��'+�7�=�������%��'B��/���P�'L�����{*#,.C7,:���%U[��'(�r��P�'
*#'>��,.5��7 	"$/1,:)��>?�,_J '7J���/ C ± ��� ?���P�'�'(����/1�b�=�!��-�'=*|R82'( .,:5�,.)��%��,:)�CS��P�'+*#,.C7,:��-r�%U[��'(�b��P�'^ � 1 C a����E"l/1-�,t��,:/1)T,;-b)�/
 ;�!��C7'(�M��P��!)T± � h < C ± ��� Jp���!5�'= :21?�UW/1�k�!)82���/8/7��*#,.)��%��'=-�^0*f¶-,l¶/.�a�?�o�'�P��I01' 
�� � ± � h < C ± ��� ? 
�� � ± � h < C ± ��� ?
�!)$* 
 � � ± � h < C ± ��� J6cMP8��-=?



�
$ � n < ^ 7 * ��� * � 7 7 
���� � 
�� 	 7 1 7 , ��� , � 7 7 
���� � 
���	 7 1 7 . ��� . � 7 7 
���� � 
���	 7 a < �' �!� :

1 ^ 7 
��
� � 
��
	 7 � 1 7 
���� � 
���	 7 � 1 7 
���� � 
���	 7 � a < H' �!� :
� n < ^ 7 * � � * � 7:^ 7 
 � � 7 1 7 
 � 	 7 a 1 7 , � � , � 7:^ 7 
 � � 7 1 7 
 � 	 7 a 1 7 . � � . � 7t^ 7 
 � � 7 1 7 
 � 	 7 a&a < �' �!�<:

1 ^&^ 7 
���� 7 1 7 
�� 	 7 a � 1 ^ 7 
���� 7 1 7 
���	 7 a � 1 ^ 7 
���� 7 1 7 
���	 7 a � a < �' �!� :
� n < ^ 7 * � � * � 7 1 7 , � � , � 7 1 7 . � � . � 7 a < n < ± � h < C ± ��� < H' �!� :

1 G < ^�n < ± � h < C ± ��� a � < �' �!�<:

� ^ 7 * � � * � 7 1 7 , � � , � 7 1 7 . � � . � 7 a < n < �' �!�<: < C ± ��� 1 G < �' � �<: < C ± � � �
j�-�-���5�'���P$�%����P�'Q���!)�C1'+/!UX��P�'S�(/�/1��*�,:)��!��'>-r,.-SD � 6 ¶ 6 H�J{z]'QP$�I07' 7 * �!� * � 7 � n 6 ? 7 , ��� , � 7 � n 6 ?<�!)�*
7 . ��� . � 7 � n 6 J	cMP8��-(?



�
$ � C n < 6 < �' �!� : < C ± ��� 1 G < �' �!�<: < C ± � � �

n%²
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Ä?�ª�,¢ ����¢VÅa�w¤f�J���Ê�J�a�·��¦���¤����ª�J���J� � ¢

cMP�'b-&'>��/7)$*9��'(��5g,.-O/7R808,:/1��-& .29)�'(C7 .,.C7,.R� :'�,:)Q�(/75�"��7��,;-&/1)�oX,:��P���P�'�3���-&�6��'(��5EJ<YA)�/1��*�'(�	��/�y7'='("���P�'k�(�7 .�(�� ;�%��,./7)
/!U6P$�7-�P{R�,:)T�7*�*#��'=-�-�'=-p�1�(�������!��'7?���P�'93���-q�p��'(��5 -&P�/1�� ;*�R$'B-&5+�! . .'(�p��P��!) C J�cMP��!��,.-=?��' �!� :B-&P�/7�� ;*�R$'B��P�/1-�'()
��/�Rl'4��P�'r ;�!��C7'>-q�X"l/1-�-&,.R� .'4)���59Rl'(�p-�����PE��P��!�

C n < 6 < H' �!� : < C ± ��� � C

/7�
�' �!� :�� C

C n < 6 < C ± �

YA)�/7�����=�7-�'7?O��P�'�(/�/1��*�,:)��!��'>-�/!U���P�'��P�'=5B,;�(�7 p��/15B"l/7��)�*�-+��-�'=* o�'(��'��1�(�(�����!��'E��/]��P�'{² ��� *�,:C1,t���%U[��'(�+��P�'
*#'>��,.5��7 �"$/1,:)����7)�*S��P�'r���!)�C1'k/7Uf��P�'���/8/7��*#,.)��%��'=-MoM�7-4D @ C ±�? C ±!H�JO«�/1)�-&'>u���'()��� .27?

�' �!� :N� C

C n < C ± < C ± " �
h!±1±
�

cMP8��-=?f��P�/8/1-�,:)�C��' � �<: � C ±E,.-4C1/8/8*�?f�7-40%�! .,;*��%��'=*TR�2|/7���4'�e#"l'(��,:5�'=)1���! 	��'=-��� :��-=J���/!��,.�('���P��%��H' �!� :+�(�7)TRl'
*#'(��'(��5�,:)�'=*V/7)$��'+��P�'S*��!����7��'+C1,:01'()�J{j� : �o�'Q)�'('>*]��/y8)�/%og,;-�P�/%o �7�=�������%��'���P�'S*��%����!��'7?<�!)�*VoXP$�%�9��P�'
���!)�C1'=-�/!U���P�'=,:�p�(/8/7��*#,:)$�%��'>-M�!��'7?#Rl/!��P�/7U�oXP�,;��P��!��'b/7U[��'=)��( :'>�!�� :2��1-�-�/#��,;�%��'=*�oX,:��PE��P�'�*��%����J

L�,:C1����'=- C ³|�!)�* C F]-&P�/%o ��P�'���'=�(�7 : X�7)�*Z"���'=�(,.-�,./7) �1-��UW��)$�N��,./7) /!U 
 JZYK���(�!) Rl'�-�'('=)Z��P��%�+oXP�'=) 
 ,;-
±�J ± C ?X"���'=��,;-�,:/1)},.- C ±1±>� �!)�*}��'=�=�! . �,;-QC1��'>�%��'(�+��P��!) i8³ �QJ�z}P�'=) 
 Rl'=��/15�'=-Q-�5+�! . :'=�]^�'7J C�J 
 � ±�J ±1±7± C aN?
"���'=�(,.-�,:/1)x��'(5+�!,.)�-���P�'-��75B'�oXP�,. .'E��'=�=�! . X*#��/1"�-=J z}P�'=) 
 R$'>��/75�'>-� .�7��C1'(��^W'7J C�J 
 � C ±1a�?O��'=�=�! . X,:)��(��'>�7-�'=-
-� :,.C7P��� .2QoXP�,: .'�"���'=�(,.-�,:/1)E*���/1"�-(J�cMP�,;-pP��7"�"$'=)�-pRl'=�=�!��-�'�-�/75�'r,:����'( .'(0%�!)��X)�/#*#'�@�����,."� :'(��5+�%����P�'=-Xo�'(��'r,.)��� .��*#'>*�?
��'()�*#'=��,.)�CS��)�u����! .,:3�'=*T"��%����'=��)�-b��'�������)�'=*|�1-4�!)T�7)�-�o�'=�=Jrz]'+�! ;-&/S��'>-q��'=*|*�,��d'(��'()��r0%�! .��'=-kUW/7�045'�'�)$¯8?�(¯ &#*9?
! ¯�B��2: � ? ! ¯�B���: � �7)�* ! ¯�B���: � J	YK�Xo��1-�UW/7��)�*S��P��%�X0%�!��28,:)�CB��P�'=-�'4"��!���!5�'���'(�M0%�! .��'=-�P��1*Q .,:�&�� .'r,.5B"$�7�N�p/1)Q��P�'
"l'(��UW/7��5��7)���'4/7Uf��P�'r"���/1"$/�-&'>*S�7 :C1/7��,t��P�5�J

L�,:)$�! . :21?#o�'b'�e��!5�,.)�'=*Q��P�'b'2�l'>�N�X/!U<-&'=)�-�/7��'(����/1��-=?1oXP�,.��P��!��'b�=�!��-�'=*QR82+��P�'45�'=�1-&����,.)�C�*�'(08,.�('+^W'7J C�J ��@����I2
����2#-q���! . :/1C7���!"�P82�aN?<�!)$*Z�!��'Q"���/7"l/7����,./7)$�! 	��/|��P�'S0%�7 :��'>-9Rl'(,.)�CT5B'>�7-�����'=*�J\�8��"�"l/1-�'S��P��!����P�'S-�'()�-�/7�B'(����/7��,;-
C ± ��� /7U���P�'4��'>�! �0%�! .��'bUW/7�p�7)82���/8/7��*#,.)��%��'=-4^+*�¶3,d¶-.8aN?#,�J '1J 
�� � * < C ± ��� ? 
�� � , < C ± ��� ?$�!)�* 
�� � . < C ± ��� J
z]'�P��I01' * � * < ^ C 1 C ± ��� a�? , � , < ^ C 1 C ± ��� a�?8�7)�* . � . < ^ C 1 C ± ��� a�J # '�� � �

$ ��'="���'=-�'()��	��P�'b-&'=)�-�/7�6'=����/7�

n7h
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Ä?���,¢��:	,¢VG���w¤w�������W�(�J� �·��¦���¤����ª�J�\�{� � ¢

,.)�*#���('=*S,:)E�(�! ;���� .�!��,.)�C�� � ,:) � u����!��,./7)|^�n7a�J�YA)���oM�I2+-&,.5�,: ;�!����/���P�'4�=�! ;���� ;�%��,:/1)�/!Uf��P�'r�7�=����5��� ;�%��,.07'k'(����/1� 
 � $
,.) � u����%��,:/1)T^ C h7a�?�o�'4/1R#���7,:)

� �
$ � ^&^0* ��� * � a � 1 ^+, � � , � a � 1 ^ . ��� . � a � a < n < C ± ��� < �' �!� :

1 ^&^0* � � * � a � 1 ^+, � � , � a � 1 ^ . � � . � a � a < C ± � � � < �' �!� :

# '(���$-OUW/#�(��-�/7)+��P�'b3���-&�O��'(��5 -&,.)��('k,:��,;-�5�/7��'k-�,:C1)�,t3l�(�!)��>J	«� .'=�7�� .27?���P�'k"���/7"l/1-�'=*Q�!"�"���/1�1��P+,.-�)�/7��UW'>�7-�,:R� .'b,:)
��P�'k'=)�08,.��/1)�5�'()���oX,:��PS .�7��C1'�-�'()�-�/7��'(����/1��-=J�c��!y8,.)�C��7)�'�e��!5�"� .'7?#-���"�"l/1-�'p��P��%����P�'4-�'()�-�/7��'(����/1�O,;- C ± � � /!U���P�'
��'=�! �0%�7 :��'1JOjpC��!,.)�?�,.)�/7��*#'(�M��/+y7'('="E��P�'��=�! ;���� ;�%��,:/1)S/7U�P��1-&P�R�,.){�7*�*���'>-�-�'=-X�1�(�������!��'7?8��P�'��7�=����5��� ;�%��,.07'4'=����/7�
-�P�/7�� ;*SR$'�-�5+�! . :'=�M��P��7) C J	cMP��%�p,;-(?

^�^+* � � * � a � 1 ^0, ��� , � a � 1 ^0. ��� . � a � a < n < C ± � � < �' �!� :N� C

/7�
^&^0* ��� * � a � 1 ^+, ��� , � a � 1 ^ . ��� . � a � a < �' �!� : � h!±

� 01'()oXP�'()]H' �!� : � C ?d��P�' � ���� .,;*#'=�7)|*#,;-q���!)��('�Rl'��qo�'('=)T�!)82E�qo�/Q)�/#*#'>-�5���-q�4Rl'�-�5+�! . :'=����P��!)\³8?�-�,:)��('9��P�'
-�u1�$�!��'9/!U	��P�'�*#,.-&���7)���'1?�08,:~1J�^�^+* � � * � a � 1 ^+, � � , � a � 1 ^0. � � . � a � aN?�5���-&�bRl'� .'=-�-k��P��7)]h7±�J5�{/1-&�4*��%���S-&'(��-=?
,.)��� .��*#,.)�C��! . d��P�'���P�'(5�,;�(�! ��(/75�"l/7��)�*�-Mo�'r��-�'=*�?�*#/+)�/!�p-��%��,.-&UW2+��P�,.-X��'=-&����,;�N��,./7)fJ

c�/�,: . .��-q�����!��'�P�/%o ��P�,;-�o�/7�� ;*{� �d'=���k��'=�=�! . _?l��/7)$-&,;*#'(�k�Q-���R�-&�������N������' ! �7 :��'=�1*#2S-&��/1��'>*�,:)��P�'�P��7-�P����7R� :'1J
z]'��1*�* � C ± � � -�'()�-�/7��'=����/7����/]��P�'��/8/7��*#,.)��%��'=-�/!Ur�|)�/#*#':�Z,.) ! J}«��7 : M��P�'{��'>-&�� t��,:)�CV-���R�-&�������N������' !�� J
cMP�'=)Eo�'r��-�' ! � �7-���"$�%�&��'(��)E��/+5+�%����PS��P�'r/7��,.C7,.)��! �-���R�-&�������N������' ! ,.)���P�'rP��1-&PE���!R� .'7JOcMP�/1-�'b)�/8*�'�@�����,:"� .'���-
C7'=)�'(���%��'=*EUW��/75 ��P�'B"��!�&��'=��) !�� ��P��%�b,:)��( :�$*#'���P�'�)�/8*�'��Eo�/1�� .*�)�/!�k5+�!����P{��P�'��(/7����'>-&"l/7)�*�,:)�C+)�/8*�'�@�����,:"� .'���-
,.)���P�'�/1��,.C7,.)��7 �-&��R$-q��������������' ! J��#��"�"l/1-�,:)�C���P�'r"��!�&��'(��) ! � P��1--( )�/#*#'=-=?#��P�'r��/7���! �)8��59Rl'(�p/7U�)�/8*�'�@�����,:"� .'���-
��P$�%�r,:)$�� .��*#'B��P�'�)�/#*#'��{,;- � ( � Cn � J�cMP��$-(?�o�'Bo�/1�� .*|5�,.-�-k��P�'+-��!5�'�)8��5�R$'=�r/!UO)�/8*�'�@�����,:"� .'��r5+�%����P�'=-=J
>p/%o�'(01'(�>?1,:U	�! . �/!��P�'(�X)�/#*#'(@_����,."� .'���-���P��%�p*#/�)�/7�X,:)��( :�$*#'4��P�'4)�/#*#'����7��'b5+�%����P�'=*E-&�$�(��'>-�-&UW�� . :21?#o�'4o�/7�� ;*E-q��,: . 
P��I01' � (

G � � � ( � C
n � � � ( � C

G � )�/#*#'�@�����,."� :'(��5+�%����P�'=-=J	j��=��/7��*#,.)�C���/�cMP�'=/7��'(5 G�?���P�'(��'�o�/7�� ;*�Rl'
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