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K8d'W`[�pNp¤d\bX^(^�L�P§O9P!stL�Y\uN��W`O d\�8�Gd\bX��Y\b`rN��uN����u��Nb`dyY}rNsZY\W�^�dqb(O�[N�¦^���sZY\W�^3��u
����b`P!��P?WXW
uNP!^�� dqb`��W!¡k^`LNP?bXP
O�[NW�^°P	]¯��WX^�WXdqOQP+�GdqbX��Y\bXrNP?bXW���LNd �������c�GdqbX��Y\b`r®^�LNP
pNY\st�\P	^�W°d\�
dquNP�uNdArNP�^�d�Y\uNd\^`LNP?b'uNdArNP}� h�u W`[NstL uNP!^�� dqbX�AW!¡(Y~uNd¯r�PFLNY\W'O+Y\uy_ u�P?���\LA�5dq[NbXW
= 
!>!	?> uNd¯r�P?W3����^`L
��LN��stL��¦^(sZY\u�s!dqO9O�[NuN��s?Y}^�P¢rN��bXP?s	^���_A@�¡�W`d°^`L�Y}^�Y�WX[N�NW`P	^*d\��^�LNP!O
L�YZ¥qPg^`d��5PgP?��P?s	^�P?r
Y\W �Gdqb��3Y}b`rNP!b`W ^`d�YZ¥qd\��r
bXP?rN[Nu�r�Y\uy^3bXP!^�b`Y\uNWXO9�¦^���d\u9d\�C^�LNP¢W�Y\OQP
O9P!W`W�Y}�qP\�CB¯[NstLQP?��P!s!^`P?r°uNdArNP?WkY}b`P3s?Y\����P?r ���(����
)�*��
��*�D45	��-,.�/� ��u�^`LNP�f¢hiakjkU � ±g«FEÎ�HG
WX^tY}uNr�Y\bXr£Y\u�rF��u�^�LNP�rNb`Y}�Ù^�W�d\��^�LNP�o�±g«gjcK �qbXdq[Np�d\��^�LNP�hijcK� IE |.G �

K�dFP?uNWX[Nb`P'�NbXdyY\rNs?Y\WX^`��uN�N¡ ^`LNP°O�[N�¦^���p5dq��u�^gb`P!�¨YZ_AW#O�[NWX^��5P'W`P?��P?s	^�P?r�W`[�stL®^�LNY}^
^�LNP*O9P!W`W`Y\�qPg��Wl^`b�Y\u�W`OQ��^`^`P?r'^�d�Y\���N^`LNPgu�d¯rNP!W ���¦^�LN��uQ^�� d�LNdqp�Wl�GbXdqO ^�LNP¢W`dq[�b`s?PKJq�
h�u�d}^�LNP!bT��dqbXrNW?¡�Y\uy_&u�P?���\LA�5dq[Nbgd\�3Y
u�P?���\LA�5dq[Nb§d}�ML®O�[NW�^��¤P°^`LNP°uNP?���qL��¤d\[NbTd\�
W`dqOQP°O�[N�¦^���p5dq��u�^¢b`P!�¨YZ_ d}��L��°h�rNP?Y\���¦_q¡ Y�OQ��uN��O�[NO u�[NO��5P?b�d\�lO�[N�¦^���p¤dq��uy^Tb`P!�¨YZ_AW
��dq[���r
�5PgWXP?��P!s!^`P?r�W`d�^`L�Y}^ ^�LNP¢s?dqOQO�[NuN��sZY}^`��dquQ��Y\u�r�����r�^`L
��W d¯s!s?[Np���P?r
Y\W���P?W`W3Y\W
p¤dqWXW`���N��P}�

h�u®^�LN��W�p�Y\p5P?b!¡/� P
W`LNd�� ^�LNY}^ ��u�rN��uN�£Y\u dqp¯^���O9Y\�cO�[���^���p¤d\��uy^�b`P!�¨YZ_�W`P!^ = 
!>!	?>
Y W`P!^°���¦^�L Y OQ��uN��O+Y\�cu�[NO��¤P!b°d\�*O�[N��^`��p5dq��uy^�b`P!�¨YZ_AW°P?uNWX[Nb`��uN�&�Nb`dqY\rNsZY}WX^���uN�N@���W
Y\u «¢a ¬ºs?dqOQpN��P!^�P�pNbXdq�N��P?OF�%o�dqbXP?d�¥qP!b?¡3� P£rN��W`s![NW`WQ^�LNP �A[NY\���¦^�_ d\�§Y}u LNP![Nb`��WX^���s
pNb`dqp5dqWXP?rF��_�²�YZ_�_A[NOOE |.G � � P	^¢[�W �Nb`WX^*�q�¦¥qP#Y��Gdqb`O9Y\�¤rNP ��u���^���dqu�d\��^�LNP�pNbXdq�N��P!O��

P Q � ���������!�����

hº�RL ��W�Y£u�d¯rNP+d\�(^�LNP+uNP!^�� dqb`��¡c� P
rNP?u�d\^�P
�y_TSTUVLXW�^�LNP
WXP!^°d}����^�W�uNP?���qL��¤d\[Nb`W!¡

!>!	?> ^`LNP&uNdArNP?W
^`L�Y}^�s?Y\u�s?dqOQO�[NuN��sZY}^`P rN��b`P?s	^��¦_ ���¦^�L%��^?�YS#UVLXW+��W�s?Y\����P?r ^`LNP
uNP?���qL��¤dq[�b`LNdAd¯rFd\�CL�� = f*P?bXP�� P�s?d\uNW`��rNP?b*^�L�Y}^ZL2[\ S#UVLXW	�)@FK(L�P�uNP!���qL��5dq[Nb`W*d\�CL
Y\b`P�Y\��W`d°s?Y\����P?r
dqu�P§LNdqp�uNdArNP?W*Y\uNr�^`LNP§uNP?���qL��¤d\[Nb`W(d\�8uNP!���qL��5dq[Nb`W3��L���stLFY\b`P§u�d\^
uNP?���qL��¤dq[�b`W*d\�]L�Y\b`P#sZY}����P!r�^�� d
LNdqp£uNd¯r�P?Wg�5P?s?Y\[NWXP^L~L�Y\W*^�d
WXP?uNr&LN��W¢OQP?WXW�Y\�\P?W
^�d#dquNP(�GdqbX��Y\bXrNP?bk^�d#b`P?Y\stL9^`LNP?OF� � P!^9S*STU�LXWkr�P?uNd\^`P*^`LNP�^���d�LNdqpNWk�Gb`dqO_L�uNdArNP?W!�

hº�a`
��W�Y'u�P?���\LA�5dq[Nb(d}�aL�¡N� P#Y\��WXd°W�YZ_�^�L�YJ^RL s?d�¥\P?b`WZ`5�ko�dqbXP?d�¥qP!b?¡����Cb Y\u�r3c
Y\b`P(WXP!^�Wkd\�¤uNdArNP?W!¡y��P�W�YZ_�^`L�Y}^�b~s?d�¥qP!b`W+c �ed+P!¥\P?bX_'u�d¯rNP���u�c ��Wcs!d�¥qP?bXP?r9��_�W`dqOQP
uNd¯r�P���u'b3�*± W`P	^fbhgFSTU�LXW¢��W¢Y9O�[���^���p¤d\��uy^�b`P!�¨YZ_�W`P	^T�Gdqb�L~���Mb s!d�¥\P?bXWfS*STUVLXW�¡
dqb�P �A[���¥}Y\��P!uy^���_jilk�mon+prq�s!STU!`AWutvS#UVLXWRgIilk�mow�S#U!`AW	� ± O�[N��^`��p5dq��uy^lb`P!�¨YZ_9W`P!^(�Gd\b3Y
uNd¯r�P�L'��W8dqp�^`��O9Y\�y�����¦^�W8uA[�O��¤P!b/d\��P!��P!O9P!u�^`W/��W/OQ��uN��O+Y\�qY\O9d\uN�gY}���y^�LNP�O�[N��^`��p5dq��uy^
b`P?��YZ_
W`P	^��GdqbxL��c­©P§�������Cs?Y\���C^`LN��W(u�[NO��¤P!b�^`LNP�dqp�^`��O9Y\�CO�[���^���p¤d\��uy^�bXP?��Y�_+u�[NO��5P?b
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N(s)

two hops from s nodes
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d e

f g
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��^�W W`��ª?P§Y\u�rFs!dqOQp�Y\b`��uN���¦^�^`d 9 Y\����d���Wk^�d'Y}uNWX� P?b3^`LNP ��[NP?W�^���d\u � � P!^([NW(u�d�� W`L�d��
^�L�Y}^(^`LNP�o�[N�¦^���p5dq��u�^3U*P!�¨YZ_�acb`d\�N��P!O���W�«¢a/¬�s?d\O9pN��P!^`P\�

hº^���W�d\��¥A��dq[NW`�¦_§��u#«¢a£W`��uNs?Pk^tY\����uN�*Y*b`Y\uNrNdqO W`P!^8��u0S#UVLXW	¡}dquNPksZY}u�P?Y\W`����_§stLNP!st�
��u�p¤dq�¦_AuNdqOQ�¨Y\�/^`��OQP'���3�¦^���W�YFO�[N�¦^���p5dq��u�^Tb`PZY}�¨YZ_~W`P	^°Y\uNr©���3�¦^�W#W`��ª?PQ��W#��P?WXW�^`L�Y\u
9 ��K�d�pNb`d�¥\P'^`L�Y}^��¦^T��WT«ga/¬�s!dqO9p���P!^`P\¡C� P'pNb`d�¥\P'^`L�Y}^T^`LNP��Gdq����d�����uN�+�gdqOQ��u�YJ^���u��
B¯P!^
akbXdq�N��P?O ��LN��stL ��W+��uNd���u ^`d �¤P£«ga/¬�s!dqOQpN��P	^�PvEÎz�G¢sZY}u �¤P�b`P!rN[Ns?P!r%^�d®^`LNP
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� P	^�� �5PgY#�qb�Y\p�L9����^`L9u�d¯rNP*W`P	^
	�Y\uNr+��P!^��YU�LXWlrNP!uNd\^�P*^�LNP*uNP!���qL��5dq[Nb`L�d¯dAr
d\�kY\uy_3L \ 	Q��­®P�s!dquNWX^`b`[Ns	^�Y9bXP?rN[�s!^���dqu&Y\W��Gdq����d���W?� � P!^g[NWgO9Y\�}P�Y9s!dqpy_Fd\�
	
Y\uNr~rNP?u�d\^�P����¦^�L�Y
pNb`��O9P�^�LNP°s!dqpN��P!W3��L���r�P?uNd\^`P?W§^�L�PQs!dqpy_ d\�ML��Gdqb§Y\uy_'L \ 	
Y\uNr�b � r�P?uNd\^`P?W(^�L�P#WXP!^*d\�8s?dqp���P?W(d}�8^`LNP�P?��P!O9P!uy^�W(d\�/Y\uy_�W`P	^�b g�	 = 	 � rNP!uNd\^`P?W
^�LNP�W`P	^gd}�cY\���C^�LNP#s?d\pN��P!W�@	� � P!^�J��5P�Y}u�P!��P?OQP?uy^*uNd\^*��u�	vuNdqb���u�	 � �(m�d\uNW`��rNP?b*Y
uNP!^�� dqb`�F��LNP?bXP�^�L�P�uNdArNP?WgY\b`P � J � i�	Ii�	�� Y\uNr ��LNP!b`P�^`LNP�uNP!���qL��5dq[Nb`L�d¯dAr Y\bXP
^�LNP§�Gdq����d�����uN�1�

STU�J�W���	
STU�LXW�� �/L � � i��YUVLXW � �Gd\b�Y\uy_ L \ 	
S#UVL � W�� �/L � i�� UVLXW3�Gdqb�Y\uy_jL \ 	

B¯P?P# /���q[Nb`P#���Gdqb(Y\uFP	]�Y\OQpN��P}�
BA[NstL�Y©r�Y}^�Y®W�^�b`[�s!^�[�b`P s?Y\u%PZY\WX���¦_ �¤P�s?dqOQpN[�^`P?r ��u p5dq��_AuNdqOQ�¨Y}��^���O9P}��­®P

s?�¨Y}��O�^`L�Y}^*^�LNP�Y\uNWX� P?b*^�d+^`LNP�o�[N��^`��p5dq��uy^¢U�P?�¨YZ_Facb`d\�N��P!O��Gdqb*^`LNP�u�d¯rNP^J�d\� ^`LNP
s?dqOQpN[�^`P?r
uNP	^���d\b`�9���¦^�L+^`LNPT��u�^`P?�qP!b 9 ��W ¥}Y\����rQ�Gd\b ^�L�P§�gdqOQ��u�YJ^���u���B¯P	^�acb`dq����P?O
�Gdqb ^`LNP§s?dqu�W`��r�P?b`P!r��qb�Y\p�L
����^�L9^�LNP§W`Y\O9Pg��uy^�P!�qP?b 9 �chº^(��W3WX[��Qs?��P?uy^(^�d°pNbXd�¥qPT^�LNY}^
Y\uy_&O�[N�¦^���p5dq��u�^gb`P!�¨YZ_&W`P	^^b �GdqbT^�L�P9uNP	^���d\b`�&��W�Y}W`W`dAs?��Y}^�P!r�^`d£Y�rNd\O9��u�Y}^���uN�
WXP!^
d\�8^`LNP��qb�Y}pNL�����^�L�W`Y\O9P�s?Y\b`rN��u�Y\����^�_q�Cb ��W�Y°WX[N�NW`P	^gd}�]STU�JHW
��	9� ­®P#WXLNd�� ^�LNY}^
b ��^`W`P!������W�Y'rNdqOQ��u�YJ^���u���W`P	^gd}�8^`LNP��qb�Y\p�L �lm�dquNWX��rNP!b¢Y°uNdArNP7L \ 	 Y}uNr��¦^�W(s!dqpy_
L � �k±gW b ��W�Y°O�[N�¦^���p5dq��u�^ b`P!�¨YZ_
WXP!^?¡ L � ��W3^�LNP§u�P?���\LA�5dq[Nb(d}�/WXdqO9P§u�d¯rNP7` \ b3�c±gW
STU!`AW�� �H` � � i�� U!`AW � �y_&rNP �NuN��^`��dqu ¡ � PQL�YZ¥qPQP?��^`LNP?b7L � � ` � d\bfL � \ �YU!`AW � ¡�dqb
P���[N��¥}Y\��P?uy^��¦_q¡�L��I`�dqb]L \ �YU!`AW	�/K(LN��WkOQPZY\uNWc^`L�Y}^]L���Wc��u b®dqbk��W ^`LNP�uNP?���qL��¤d\[Nb
d\�/WXdqOQP§uNd¯r�P#��u�b(�Mb ��W3^`LA[�WgY°rNdqOQ��uNY}^���uN��W`P	^¢Y\uNr�^�LNP�pNbXd¯d\����W�Y\stLN��P	¥qP!r �
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 /���q[�b`P�� � = ��@ ± �\b�Y\pNLC� = ��� @lK(LNP�uNP	^���dqbX��dq��^�Y\��uNP!r��y_
^�LNP�bXP?rN[Ns	^���dqu ��� �#���
� � � ��W
Y'r�dqO9��u�Y}^`��uN��WXP!^*��u = ��@�Y\u�r£Y°O�[N�¦^���p¤dq��uy^3b`P!�¨YZ_
WXP!^��GdqbZJ���u = ��� @	�

� � ��)#���
� �!����" ����� � )*�Q�
��� �2���
./�!� ���?�

± rNb`Y}�Ù^*�y_ ²§YZ_�_A[NO E |.G���uF^`LNP�oF±T«gjcK �qbXdq[Np�d\�/^`LNP�hijcK�  p�b`dqp5dqW`P!WTY'LNP?[�b`��Wi¬
^���s'�Gdqb#s?dqOQpN[�^`��uN�£Y£O�[N�¦^���p¤dq��uy^�b`P?��YZ_~W`P!^��Gdqb�Y��q��¥\P?u uNdArNP}��­®P+pNbXd�¥\P+^�LNY}^��¦^
s?dqOQpN[�^`P?W°Y O�[���^���p¤d\��uy^#b`P?��YZ_©WXP!^'d\��s?Y\b`rN��u�Y\����^�_®Y}^�OQdqW�^��	��

� ^`��OQP?W#^�LNP
d\p�^��½¬
O+Y\� O�[N��^`��p5dq��uy^(bXP?�¨YZ_�u�[NO��5P?b���LNP!b`P�����W�^�L�P�u�[NO��5P?b*d\�cu�d¯rNP!Wg��uF^`LNP�u�P!^�� dqb`���
o�dqb`P!d�¥qP?b!¡¤� P��\��¥qP�Y9WXP���[NP!uNs?P�d}�cP	]�Y\OQpN��P!W(�Gdqb*��L���stL�^`LNP#LNP?[NbX��W�^���s#s?d\O9pN[¯^�P?W¢Y
W`P!^���LN��stL ��WjU�����
�� t��/W [��F^`��OQP?W��N���q�\P?b�^`L�Y\u ^`LNP
dqp�^`��O9Y\� � � P!^°[�W ��b`W�^°b`P!sZY\���
��L�Y}^�^�LNP�LNP![Nb`��WX^`��s§��W!�

����� ����� �"!$#%#'&�( )*�+&-,/.10324.15
� P	^7J��5P�YQuNdArNP}¡ S ��^`W¢uNP!���qL��5dq[NbXW?¡5Y\uNr S*S �5P#^`LNP�u�d¯rNP!WTY}^�^�� d
LNdqp�W*�GbXdqO Jq�
m�dqO9p�[�^�P�Y'O�[N�¦^���p5dq��u�^ b`P!�¨YZ_�WXP!^�b Y\W(�Gdq����d���W7E |.G �
Rq� BA^tY}bX^(����^`LFY\u�P?OQp�^�_�W`P	^7b d\�8O�[N��^`��p5dq��uy^�b`P?��YZ_¯W!�
�¯�* /��bXWX^9W`P!��P?s	^FY\W+O�[N��^`��p5dq��uy^Qb`P!�¨YZ_AW+^�LNd\W`P?W�u�d¯rNP!W
��u S ^�L�YJ^�Y\b`PF^�LNP£dquN��_
uN���\LA�5dq[Nb�d\� WXdqO9P§u�d¯rNPf` \ S*S®�

x��(­�LN����P+^�L�P?b`P�W�^�������P�]���WX^`WQWXdqOQPFu�d¯rNP���u S*S ��L���stL ��W°uNd\^Qs!d�¥\P?bXP?r �y_ ^`LNP
O�[N�¦^���p5dq��u�^ b`P!�¨YZ_�WXP!^ = 
!>!	?> uNd STUVLXW����¦^�L L \ b s?dquy^tY}��uNW���^�@
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�  �dqb#PZY\stLTL \ S tIb3¡/s!dqO9p�[�^�P'^�LNP9u�[NO��5P?b�d}�([NuNs!d�¥\P?bXP?r uNdArNP?W���u
S*S2^�L�Y}^*Y}b`P§��u S#UVLXW	�

� ±(rNr���u b Y°uNdArNP§�Gdqb3��LN��stLF^`LN��W(u�[NO��5P?b���W(O+YJ]¯��O+Y\� �
«*d\^���s?P#^�L�Y}^g^�LNP�W�^�P!p©�+WXP?��P?s!^`Wg^�L�P°uNd¯r�P?Wg��LN��stL&O�[NW�^§�¤P���u&Y\uy_£O�[N��^`��p5dq��uy^

b`P?��YZ_�W`P	^k�GdqbMJq�/­©P ��bXWX^lW`L�d�� ^�L�YJ^l^`LN��WcL�P?[NbX��WX^`��s(s!dqO9p�[�^�P!W Y§WXP!^k��LN��stLQ��W ���¦^�LN��u
Yg�ÆY\s!^`dqb
�	��

���GbXdqO�^`LNP(dqp�^`��O9Y\�¯Y\uNr°��P(�������¯^`LNP?uQW`L�d�� ^�L�YJ^ ^�LN��Wc�¤d\[NuNr'��W WXL�Y\bXp �

����� ����� � ,	��
 &
���
­©P(�q�¦¥qP(YTp�b`dAd\�5rN��bXP?s!^`��_���uNWXpN��bXP?r��GbXdqO E x GN��L���stL'��W �¦^�WXP?������uNW`p���b`P!r��Gb`dqO YT�qP!uNP?b`Y\�
pNb`dAd\�k�y_�m�Ly¥��}^tY\�9E¦R G �#K(LNP ��b`W�^�pNb`dAd\�lY\�5dq[�^§Y\u~Y\u�Y\��dq�qdq[�WgLNP![Nb`��WX^���s���Y\W��q��¥\P?u
��u E � G �

� P	^3b��'�5P£^�L�P£uNdArNP?W9W`P!��P?s	^�P!r%��u W�^tY\�qP ��d\�§^`LNP Y}�¤d�¥qP Y\���qd\b`��^`LNO Y}uNr ��P	^
L�� ������� � L��
�¤P
^`LNP�uNdArNP?W°WXP?��P?s!^`P?r ��u W�^tY\�qP
x = L�����W�^`LNP�� ^`L Y\rNrNP!r u�d¯rNPo@	� � P	^
b��°�5P�Y&W`dq��[�^���dqu©����^`L O9��uN��O9Y\�ksZY\bXrN��uNY\���¦^�_q�� /��bXWX^°u�d\^���s?P
^�LNY}^ b�� g b��°W`��u�s?P
Y\uy_�uNd¯r�P#��u'b��3��W(^�L�P#d\uN��_�u�P?���\LA�5dq[Nb�d\�/W`dqOQP�uNdArNP���u S*S®��­®P#������� WXLNd�� ^�LNY}^� b t b�� �! �	��
�� � b��Dt b�� � ��LN��stL���OQpN����P?W ^�LNY}^�^`LNPTs?d\O9pN[¯^�P?r+W`dq��[�^���dqu9��W ���¦^�LN��u
Y
�ÆY\s!^`dqb'�	��

�&�GbXdqO,^`LNP�dqp�^���O+Y}� �

� P	^RS*S"�c�¤P*^�LNP¢W`P!^3d\� uNdArNP?W ��u S*S ^�LNY}^(Y\bXP¢u�P?���\LA�5dq[NbXW�d\� W`dqOQPguNdArNP*��ujb��	�
­©P¢W`P!^RS*S � � S*S t S*S"�	¡ b � � b t b��t¡*b � � � b � t b��lY\uNrjS � U�LXW
� STUVLXW�# S*S �
�GdqbcPZY\stLQuNdArNPxL \ S®�/­®P*Y\W`WXd¯s!�¨Y}^`P�Y�s!dqWX^ � k�^`d#P?Y\stL+u�d¯rNPR` \ S*S �Ù�  �d\b PZY\stL L��
stLNdqW`P!u
�y_'^�LNP¢Y\���\dqb`�¦^�LNOF¡qY#[NuN��^ls!dqWX^ ��WkP���[�Y}����_�rN��¥A��r�P?r9Y\O9d\uN�#^`LNP*uNd¯r�P?WluNP!���¦_
s?d�¥qP!b`P?r&��u S*S��¢o�dqb`P#�Gdqb`O9Y\����_7�k���lL��8��W�^�L�P ��bXWX^¢uNP?���qL��¤dq[�b¢d\�C`�Y\rNrNP!r ��u b �y_
^�LNP#Y\���qdqb`�¦^�LNOF¡y^�LNP!uF� P#W`P!^3�

� k � �
$$ S � UVL��VWlt i �&%��')( � S � U�L ' W $$

K(LNP®s!dqWX^`W Y\bXP~����u��\P?r ����^`L ^`LNP®s?Y\b`r���u�Y\����^�_ d\��^`LNP®s!dqOQpN[�^�P!r WXdq��[�^`��dqu���u�^`LNP
�Gdq����d�����uN����YZ_ �

� b � � � *
k�mon�n�+ � k

­®P#Y\b`P��qd\��uN��^`dQWXLNd�� ^`L�Y}^��Gdqb�Y\uy_�uNdArNP-,'��u�b�� � ¡N� P�L�YZ¥qP��
*
k�mon�+-p/. s � k  ����
 � S � U0, W � = RH@
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«¢d\^`��s?P ��bXWX^¢^�L�Y}^*^�L���W*��OQpN����P?W3��O9OQP?rN��Y}^��¦_9^`LNP�bXP?WX[N��^?�(±guy_FuNd¯r�P ` \ S*S � ��W�^`LNP
uNP?���qL��¤dq[�b¢d\�kWXdqOQP0L \ b � � = b`P!O9P!O��¤P!b*^`L�Y}^guNd
uNdArNP���u b�����WgY9uNP?���qL��¤dq[�b¢d\�+`
��_
rNP ��u���^���dqu @�� ­©P§s?Y\uF^`L�[NW¢r�P?rN[Ns!P��

� b � � � *
k�mon�n�+ � k

 *.5mow�� + *
k�mon�+ep . s � k

 *.5mow�� + ����

� S � U0,�W �

 � b � � � �	� 

�

­®P�WX^`������L�YZ¥qP�^�d#pNb`d�¥qP*h�uNP �A[NY}^���dqu�R�^�d#s?d\uNs?��[NrNP\� � P	^ ,��5P¢Y�uNdArNP���u b � � Y\uNr
��P!^

� � � $$ S � U0, Wlt i �' ( � S � U�L ' W $$ ¡��Gdqb(PZY}stL��  �  9 = ��� � � S � U , W � @
�¤P�^�LNP#u�[NO��5P?b*d\�cuNP!���qL��5dq[NbXW¢d\� ,+��u�S*S �¤��LN��stL£Y\b`P#WX^`����� uNd\^¢s?d�¥qP!b`P!r~Y}�Ù^�P!b�^`LNP
stLNdq��s!P�d\�RL�� ����� �A� L��º� � P!^����¤P
^`LNP���b`W�^'��uNr�P	]©W`[NstL ^�L�YJ^ �
	 �����~­�LNP!u L�����W
stLNdqW`P!u ¡ � �&%��at � ��u�P?���\LA�5dq[NbXW(d\� ,+Y\bXPT^�LNP!u�s!d�¥\P?bXP?r �l­©P�sZY}uF^`LA[�W*r�P?rN[Ns!P��

*
k�m/n +ep . s � k
�

	
* � ( �

U � � %��lt � ��W �
$$ S � UVL���Wlt i �&%��' ( � S � UVL ' W $$

­®P§^�LNP!u�u�d\^���s?PT^�LNY}^�^�LNP�stLNdq��s?P§d\�aL�����_+^�LNP#Y\���qdqb`�¦^�LNO ��O9pN����P!W3�
$$ S � UVL��!Wlt i � %��')( � S � UVL ' W $$
� $$ S � U0, WCt i �&%��' ( � S � U�L ' W $$ � � �&%��
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K(LN��W(��O9pN����P!W3�

*
k�mon + p/. s � k  

	* � ( �
U � � %��lt � ��W �� �&%��
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 �	� 
 �
� �	� 
 � S � U , W �
 �	� 
 �

K(L�P§[NpNp5P?b3�5dq[NuNr�d\u
^�LNP§Y}pNpNb`dZ]¯��O9Y}^`��dquQ�ÆY\s!^`dqb �Gdq����d���W?� «¢d\^`��s?P*^�L�YJ^3��P§s?Y\u
�qP!^ YgW`L�Y}b`p5P?b/�5dq[Nu�r°dqu�^�L�P3Y\pNp�b`dZ]¯��O9Y}^���dqu#�ÆY}s!^�d\b3����^8��W8�¤dq[�uNrNP?r°�y_ �	��

	 ��LNP!b`P	���W3^`LNP�O+YJ]¯��O�[NO uA[�O��¤P!b�d\�8^�� dQLNdqpFuNd¯r�P?W*Y°dquNP�LNdqp�uNdArNP�O+YZ_+s?d�¥qP!b?�

����� 
 
�� � ,	� 
�&��
�
­©P�uNd��%�q�¦¥qP*Y�W`P���[NP!uNs?P�U����/W � 9 � ��d\� P�]NY}O9pN��P?Wc�Gdqb ��LN��stL9^`LNPgY}���qdqbX��^`LNO �q��¥\P?W
Y\pNpNbXd�]¯��O+Y}^`��dquQ�ÆY\s!^`dqb`W(�\b`PZYJ^�P?b3^`L�Y\u�������� %��� �cK(LN��W3�������¤pNb`d�¥qP§^`L�Y}^(^�L�P�Y\���qd\b`��^`LNO
sZY\uNu�d\^'Y\stLN��P!¥\P�Y\u Y\pNp�b`dZ]¯��O9Y}^���dqu®�ÆY\s	^�dqb��¤P	^`^`P?b�^`L�Y\u��jU �	��

� W���u©W`dqOQP+s?Y\W`P!W?�
K(LNP�[NpNp5P?b��¤d\[NuNrF��W3^�L�[NW*W`LNY\b`p �������W°r�P ��uNP!r Y\W��Gd\����d���W!� hº^�W'uNdArNP?WQY\bXPFY~WXdq[NbXs?P Jy¡ 9�� �&dqu�PFL�dqp uNd¯r�P?W
���	�
�	� � � �����A��� ��Y}uNr � U 9�� �HW�W`P!^`WfS*S! � �������A� S*S! � Y\uNr S*S#"� �������A� S*S#"� d\�c^�� d�LNdqp
uNd¯r�P?W = Y\��� ^�LN��W#WXP!^`W�Y\bXPQr���WGeXd\��uy^�W5@	�
jkY\stLTS*S .� ���¦^�L �  �  9 Y\uNr , \ � ����� �
��W�O+Y}rNP�d}� � � P?��P!O9P!uy^�W?�(K(L�P�uNP!���qL��5dq[Nb`W*d\�cP?Y\stL uNdArNP�Y\b`P#rNP ��uNP?r Y\Wg��uNrN��s?Y}^�P!r
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S#U � W�� � J � i S*S  � i������/i S*S  �
STU � W
� � J � i S*S "� i������Hi S*S "�

�Gdqb �  �  9 � S#U � �VW�� � J � i S*S  � i�S*S "�
�Gdqb �  �  9 Y\uNr L \ S*S  � � S#UVLXW
� � ����� � �
�Gdqb �  �  9 Y\uNr3L \ S*S "� � S#UVLXW
� � �#��� � �

 /���q[�b`P§x\�\��¥qP!W*Y\u�������[NWX^`b�Y}^`��dqu9d\� �����
K(L�P?b`P#��W(d\uN��_+dquNP�dqp�^`��O9Y\�CO�[���^���p¤d\��uy^3bXP?�¨YZ_+W`P!^��Gdqb J���u#�����k��^(��W�� ���	�#� � ­®P

W`LNd�� ^�L�YJ^�^�LNP+Y\���\dqb`�¦^�LNO2d\�¢²§YZ_�_A[NO bXP!^`[Nb`uNW � � � �������A��� �3� Y\W�Y£W`dq��[�^���dqu ¡�^�L�[NW
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