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BDCFEHG�EJIJKMLONQP�G�CFRSP�G�K�G�TVUWGVCSX�Y�GVCSZ[PM\�X�]^Z�P_NQX�]^LONQP�G�C`G;a�N[bSX�c�KdGVTVPMZ�N[PMYeafIJCHYAN[PdGVCHg

hjilkfmlnjo�pqm�k�restmun7v k�r�w�rxn
y	X�]QX=z|{}p~PdZ�L�][X�L;K�ESLV]QLV��X7N[X?]?w
��bJX��J��X�\,EHG�P�C�NQZ	G;a5h i L;]QX=z|L;CH\�r	s*�i we��PdCSY�Xh��i k�munjo�p,s # pqm!�

h �i k�z�n�o�p5��h �i k�r"s rp njo # s�p5v� Zem�]QX�ES][X�Z�X?C�N^Z"LWEJ]QGVEuGV][N[PdGVC,G;a�LWEuGVESIJKdL;N[PdGVC��H��X'L;]QX���LVP�CSK�UFP�C�NQX�]QX?Z�N[X?\,G�CJKdU�PdCz���m���r�w���bJX	��L;��P��'IJ��GVa�h i PdZ�L;Kd�
LxU�Z5LVY^bSP�X?�VX?\�L;Njm�o��� ��L;CS\�NQbJXe�WLO��Pd�1IJ��OL;KdIJX�PMZ i   wj��G�afGV]ez�{¡p���¢S�Jh i �WL;ESZ�£ zJ�?r7¤�PdC�N[G�P_N^Z�X?K_a�w¥JG�]1p§¦*¢S��EuGV][N[PdGVCSZ1G;a=£ zS��r�¤�L;]QX|�WL;EJEuX?\~PdC�N[G�N[bJX|]^L;CSTVXWm�¦¨r�w � Z[X?Y7G�CS\G�EHX?]QL;N[PdGVC|GVa©h i �WL;EHZjNQbJX?Z[XªEHG�P�C�NQZ�NQG1NQbJX�]QLVCJTVXem�{¡z�L;CS\|N[bJX?CFLV][XªZ��
X�E�N�G;«,NQGs�¬9IJCH\�X�]eZ[ISY�Y�X?ZQZ�Pd�VX�LVEJEJKdPdY?LON[PdGVCHZ�GVa�h i w­tX�CJGO��X���LV��P�CJXªNQbJX�RHX?bSLx��P�G�]�G;a5hji|��G�][X�Y7KdG�Z[X�KdUWafGV]"�OLV][U�PdCJT�]QLVCJTVX�Z�GVa©p5w
®5¯[®5¯�® °²±¨³µ´.¶
¥SGV]1z²{*p§{¨rV��z�PMZ�N[bSX`GVCSK�U��J��X?\~EuGVPdC�N'G;aeh i G�C�£ zS��r7¤
Z�PdCSY7X`N[bJX`G;N[bSX�]=�S��X�\EuGVPdC�N�PMZ�CJX?T�LONQP���XVwW·�C�NQbJPdZ�]^L;CSTVX�G;a�p5��N[bJXWEuGVPdC�N�zFPMZ�L;CtLON�NQ]QL�YANQP�CJTF�J��X�\�EuGVPdC�NZ[P�CHY7XWzt{�hj�i k�z�n'{¸r�w`¹eCS\JX�]=P�N[X?]QL;N[PdGVC���L;KdK5EHG�P�C�NQZ=G;a�£ zS��r7¤5NQX�CS\tNQGºz,IJCS\�X?]�N[bSXP�N[X?]QL;N[PdGVC�w5��bJX�EuGVEJIJKMLONQP�G�C}c[\�PdX?Z�G�I�NQgSw¥JG�]"p�oµr���X�bSLx��X

h � k�munjo�m©k�restmun�{¡m!��»um�¦¡zSv¼�LVY^b�Z[ISY?Y7X?ZQZ[P���X�L;ESEJK�PMY�L;N[PdGVCFG;a�h � N[GWL;CFmº½~k�zS��r7¤�\�X�Y7]QX?L�Z�X�Z�P�NQZ��OLVK�IJX�w���bJX�K�Pd��P_NGVa©NQbJX=Z�IHY�Y7X�Z[Z[Pd�VX�P_NQX�]^LONQX?Z"Y�LVC,CJG;NeRuX�EHG�Z�P�N[Pd�VX=Z[PdCSY7X=z�PMZ
N[bJX1GVCJKdU|�J��X�\�EuGVPdC�N?w���GLVK�KuEHG�P�C�N^ZjPdC�k�zJ��r�¤HNQX�CS\|N[G�z=IJCS\JX�]
P_NQX�]^LON[PdGVC!��RJIJN
X?�VX�]�Z[G'Z[K�GO�"KdUV��Z�PdCSY7X�hj�� k�z�n�o§rVwBDC�a�LVYAN��uafGV]�m²{¾zS�lN[bJX�P�N[X�]^LONQX?Zª\�]QP_a¿N�G;«~N[G���GV]QX1CJX?T�LONQP���X1�OL;KdIJX�Z�LVCS\�NQbJX�C�N[X�CH\NQGFs�¬�w
¥JG�]�LVK�K
pµ¦Àr���N[bJX��J��X?\ÁEHG�P�C�N���zJ��PMZ1]QX�EuX�KdKdP�CJTH��L;CS\²N[bJXFIJCJPMÂ�IJX�GVN[bJX?]1�S��X�\EuGVPdC�N?�qr"s �i ��K�PdX?ZeP�C²£ zJ��r�¤Ãw5¥SGV]�r�{¡pt{}Ä'�
X�bSLx�VX

Å h �i k�r"s rp n Å o Å # stp Å {¾rV�
Z[G�N[bJX�CJG�C�ÆÃÇ?X�]QG1�S��X�\FEHG�P�C�NePMZ"LON�NQ]QL�YANQP���XVw­tX1�"PdK�K�Z�X?X�N[bSL;N	NQbJX=RSL�Z�PdC�G;a�LON[N[]^LVY7N[PdGVC�G;a"res �i PMZ"NQbJX=X�C�NQP�]QX=GVEuX�C�PdC�N[X?][�OL;Kk�zJ��rxnA��RJIJN"N[bJX�RuX�bSLx��PdGV]�PMZ"Z�KdP�T�b�N[KdU`\�P�«uX?][X?C�N"afG�]�N[bJXªN��
GW\�GV�WL;PdCSZ?�qr�{Ápt� # LVCS\# {�p�{}ÄJÈBDCWNQbJXe�S]^Z�N�G;aqNQbJX?Z[X	]^L;CSTVX?Z5N[bJX?][X�PdZ
L=Z�N[X?L�\�U�L;EJEJ]QG�L�Y^b�N[GO��L;]^\�N[bJX	�J��X?\WEuGVPdC�Naf]QGV�ÀG�CJX|Z[Pd\�X�G�]�N[bJX|GVN[bJX?]?É�PdC�NQbJX|Z[X?Y7G�CS\q�!N[bJXWP�N[X?]QL;N[X?Z�RuGVISCSY7XWRSL�Y^Ê�L;CH\�afG�]�NQbaf]QGV�ËGVCJXFZ�PM\�X`N[G�NQbJX�GVN[bJX?]'L�Z�N[bSX�U�Y7G�C��VX�]QTVX�PdC²N[GO��L;]^\JZ�NQbJX��J��X?\²EuGVPdC�N?w���bSXT�]QLVEJbJPMY�L;KlP�N[X?]QL;N[PdGVC,Z�EJPd]^L;KMZ�PdC�w�y	X�]QX�LV][XªNQbJX=\�X7N^L;PdKdZ?È
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¥SGV]�r�{Áp~{ # N[bJX�CJG�C�ÆÑÇ�X�]QG'�J��X?\FEHG�P�C�NeKdP�X�Z"RuX7N��
X�X�C,zWL;CH\ �� LVCS\�N[bJX=\JX�]QP��OLONQP���XL;N
NQbJPMZ��J��X?\FEuGVPdC�N"PMZ # stptLVCS\�Z[G�K�PdX?Z�RuX7N��
X�X?C~r�LVCS\,zJw��IJESEHG�Z�X�NQbSLONem�KdP�X�Z�RHX�N���X?X�C�z�L;CS\�r"s*�i w�¥JG�]�N[bJPMZ�]QLVCJTVX�GVa©m��
X�bSLx�VX

rp {¾r"s�m
Z[GS���'IJK_NQP�ESK�U�PdCJT�R�U�pqm���X�T�X7N

mº{Ápqm�k�restmun�o�h i k�munAv
��b�ISZ�N[bJXªP_NQX�]^LONQX?ZjZ�N[X�LV\�PdKdU�PdCSY�][X�LVZ[X�N[GO��L;]^\,r5s¾�i ��X���X�C�N[ISLVK�KdU�Y7GVC���X�]QTVPdCJT�TVX?GV��X7N[Æ]QPdY?L;KdK�UW�"P�N[b�L�]^LON[X�Y�K�G�Z�XªN[G # stp5w5BÑa

r"s rp {¡m
NQbJX�C h i k�mun�{¡m!v
BÑa��JPdC�LV\J\JP_NQP�G�C�� m�� rpNQbJX�C hjilkfmln�Ò�r"s rp v�©G'Z[X�X�N[bJPMZ
GVRSZ[X�]Q�VX	N[bSL;N�NQbJX�afIJCSYANQP�G�CFh�i�bSLVZ
G�CJK�U�G�CJXªY�][P�N[PMY�LVKHEuGVPdC�N?�JLVCS\WNQbSLON�PdZL��WL;��Pd�1IS�Fw���PdCSY�X�hjilk�r5s¾�i njo�hjilk��i n�oµr5s¾�i ���
X	Y7G�CSY7KdIS\�X	N[bSL;NjNQbJX	��PdCJP��'IJ��OL;KdIJX�PMZeLVY^bJPdX���X?\�LON�N[bJX�X?CS\FEHG�P�C�N^Z"G;a©N[bJX�PdC�N[X�]Q�OL;K�£�r"s �i � �i ¤Ñw¥�P�CHL;KdK�U���afGV] rp {¡mº��r��Óhjilkfmln�{�r"s rp v��G~GVC¡N[bSX�]QLVCJTVXtr�{Ôp*{ # NQbJX�RuX�bSLx��PdGV]�G;a�hji²PMZ|L�Z1afG�K�KdGO�eZ?È � K�K	EHG�P�C�NQZz�{ÔmÕ{Ör's×�i Z�NQX?LV\JP�KdUÁPdCSY7]QX?L�Z�XFNQGO�
LV]Q\ÁN[bJX,�S��X�\}EHG�P�C�N��ªr's×�i w � K�K�EHG�P�C�NQZZQLONQPdZ�afU�P�CJT�r�s �i {§mÁ{ �i Z�N[X�LV\�PdKdUº\�X?Y�][X�LVZ[X=N[GO��L;]^\FN[bSX'�S��X�\ºEuGVPdC�N?w1��bJX�EuGVPdC�N�i Z[L;N[PMZ��HX?Z�h i k��i n�oØr�s��i L;CS\~Z[GFKML;CH\JZ�GVCtN[bSXWCJGVC�ÆÑÇ�X?][GF�J��X�\�EuGVPdC�N1LOa¿NQX�]�GVCSXLVEJEJKdPdY?LON[PdGVC!wÙ��bJX�EuGVPdC�NQZFZ[L;N[PMZ�afU�PdCJT��i {ËmÚ{Ûr�T�X7N`�WL;ESEHX�\�R�U�hji�P�C�NQG�N[bSXPdC�N[X�]Q�OL;K�z�{¸mÜ{×r1s �i ��BDCÁGVN[bJX?]��
GV]^\JZ?��N[bJX?U²GO�VX?]QZ[bJG�G;N=NQbJX,�WL;]QÊu�jRJI�N�N[bJX?CZ�N[X�LV\�PdK�UFPdCSY7]QX?L�Z�X�NQGO�
LV]Q\SZ�N[bJX'CJGVCJÆÃÇ?X�]QG��J��X?\�EuGVPdC�N?w�·	ajY�GVIJ]^Z[X=hjilk�rxn�oµzW�"bJPMY^bPMZ"L;Kd�
LxU�Z�N[]QIJX�w
­�bJX?C�p�o # ��N[bSX=EHG�P�C�N^Z �i L;CS\tr"s �i Y7GVPdCSY�Pd\�X=LVCS\FX?Â�ISLVK �� �"P�N[bºh��� k �� njo�zJw��bJX?][X5PMZ©CJG|c[Z�N[X�LV\�PdKdU�\�X�Y7]QX?LVZ[PdCJT�g
]QX�TVPdGVC!��LVCS\ªN[bJXj�J��X?\�EuGVPdC�N?� �� PMZ!Z[IJEuX�]^LON[N[]^LVYANQP���XÆ5NQbJX�P_NQX�]^LONQX?Z�Ç�G�G��ÚP�C�NQG'NQbJX��J��X?\FEuGVPdC�N"a�LVZ�N[X�]�NQbSL;C,L;C�U|T�X�G���X�N[]QPdY?L;Kl]^LON[X�w
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®5¯[®5¯�ß Ï~±¨³µ±Ôà©¯
y	X�]QX�NQbJX��J��X�\`EuGVPdC�N1r"s �i ¦ �� �"bJPdK�X �i { �� wj��bJX=\�X?][Pd�OLON[Pd�VX�L;N"N[bJPMZ��J��X?\FEuGVPdC�NPMZ�CJX�T�LONQP���XVÈ h �i k�r"s rp njo # s�pt{�zSv
��G�N[bSX`�J��X�\ÁEuGVPdC�NFr=sÔ�i PMZWL;C�LON[N[]^LVYANQGV]��5RJI�NWLVZ'N[bSXFP�N[X?]QL;N[X�Z'Y�GVC��VX?][T�XWN[GtN[bSX�J��X�\�EHG�P�C�NQZ?��N[bJX?U�G�ZQY7PdK�KMLONQXeL;RuGVI�N
P_N���LVK_NQX�]QCSLONQP�CST�af][G��ÕG�CJX	Z[Pd\JXeN[G=N[bJXªG;NQbJX�]�w���bSXX?C�NQP�]QXªP�C�N[X?][�OLVK�k�zJ�?r�n�PMZ�P�CFN[bSXªRHLVZ[P�CFG;a�LON�NQ]QL�YANQP�G�C�GVa!N[bSX��J��X?\�EHG�P�C�N?w��©GWZ�X?XªN[bJPMZ���
X���LxU�L;]QTVIJX�LVZ
afG�K�KdGO�eZ�È��bJX�TV]^L;ESb|G;a�h i KdP�X�Z
X�C�N[Pd][X?K�U|LVRHGO��X	NQbJX�K�PdCJXªá�o�m,GVC|NQbJX�P�C�NQX�]Q�xLVK�k�zS��rjs �i ¤ÃwBDC|EHL;][N[PMY7IJKML;]��VP�N
KdPdX?Z
L;RuGO�VX"NQbJX	KdP�CSX�á�o�mFGVCWNQbJX�Z[IJRJPdC�N[X�]Q�OL;K�£ �i �?r�s �i ¤lLVCS\�NQLVÊVX�ZP�NQZ��WLO��P��'IJ�ÀLON��� w���G i   oµh�ilk��� n�¦¾h�ilk�r	s¸�i n�oâr�sâ�i w�y	X�CSY�X�h�i,�WL;ESZ�N[bSXPdC�N[X�]Q�OL;K�£ �i �?rjs �i ¤qGVC�NQG=N[bSX�PdC�N[X�]Q�OL;K5£�r�s �i � i   ¤Ñw���bJXª��LVE�h i PdZ
\�X?Y�][X�LVZ[P�CST=N[G'N[bSX]QP�T�b�N=G;a �� ��Z[GºP�N'PMZ1Y�X�][NQL;PdCJKdUt\JX?Y7]QX?L�Z�PdCJT,NQG�N[bJX�][PdTVb�N1GVa=r�s �i w�y	X�CSY�X|P�N'�WL;ESZNQbJX�P�C�N[X?][�OLVK�£�r�sÕ�i � i   ¤�P�C�NQG�LVC`PdC�N[X�]Q�OL;Kq�"bJG�Z�Xª]QP�T�b�N"bSLVCS\�X�CS\�EHG�P�C�N"PMZ�r
s��i LVCS\�"bJG�Z�XªKdX7a¿N	bSLVCS\�X�CS\FEuGVPdC�NePMZ"hjilk i   nAw5­tX=Y7KML;Pd�ÚNQbSLON

h�ilk p ¢ n
¦ r# v
��bJPMZ"L;��G�IJC�NQZ
N[GWZ[bJGO�"PdCJT�N[bSL;N

p � k�¢=s�p!nr Ì ¦ r#
G�]�NQbSLON p � kf¢�stp!n�¦ Ý v
ã	GO�ÜN[bJXWY�][P�N[PMY�LVK�EuGVPdC�NQZªG;a
p � k�¢'s�p!nªLV][X�zFLVCS\�äå�LVCS\�NQbJXWZ�X�Y7G�CS\�\�X?][Pd�OLONQP���X�L;Näå PMZ�CJX?T�L;N[Pd�VXV�©Z�G�P�N1PMZ=LFK�G�Y�LVK��WLO��Pd�1IJ�,wF��GF�
XWCJX?X?\~GVCSK�U�Y^bSX?Y^ÊºNQbJXW�OL;KdIJX?Z=G;ap � kf¢
s|p!n5LON5NQbJX	X?CS\�EuGVPdC�N^Z�� # L;CH\WÄJ�VGValN[bJXe]^L;CSTVX"G;aqp,�
XeL;]QXeY7GVCHZ�PM\�X�]QPdCJTS�;�"bSX�]QXNQbJX��OL;KdIJX?Z"LV][X Ý L;CS\ Þ w��bJX"Pd�WL;TVX
G;a5£ �i ��rqs �i ¤HPdZ�NQbJXeZ[LV��X�L�Z�N[bJX�Pd�WL;TVX�GVa�£ �� �?rqs �i ¤SLVCS\�PdZ"£�rqs �i � i   ¤Ãw��bJX�Pd�WL;TVXªG;a©N[bJPMZ�PdC�NQX�]Q�OL;KqPMZ
N[bJX�PdC�NQX�]Q�OL;K�£ hjilk i   n7��r�sÕ�i ¤Ñ���"P�N[b��� {¡h�ilk i   n7w5BÑa©�
XLVEJEJKdU�h i N[G=NQbJPMZ�PdC�N[X?][�OL;KÃ����X�TVX7N�L;C|PdC�N[X?][�OL;KHN[G1N[bJXª]QP�T�b�N�G;ajr5s �i �"P�N[b`]QPdTVb�N�X?CS\EuGVPdC�N�h �i k i   n1{µh i k��� nªo i   w���bJX�Pd��LVTVX�G;a�N[bJX�PdC�NQX�]Q�OL;K"£_rªs��i �Qh �i k i   nD¤��1ISZ�N=RuXZ�N[]QPdY7N[KdU�Y�GVC�NQLVP�CSX?\WPdCWN[bSX�Pd�WL;TVX	G;aqN[bSX�PdC�N[X�]Q�OL;K�£_rjs��i � i   ¤Ñ��L;CS\|bJX�CSY�X	�
X�Y�GVCSY�K�IS\JXNQbSLON h åi k p ¢ n
¦�h�ilk p ¢ nAvæ G�C�NQP�C�IJPdCJT|PdC�NQbJPdZ���LxU��
X1Z[X�X�NQbSLON�IJCS\�X?]	X?�VX�C�EHGO�
X�]^Z��SN[bJX'P��WLVTVX=GVa	£ �� ��res �i ¤PMZ�L'Z�X�Â�IJX�CSY�X	GVa�CJX?Z�N[X�\|PdC�NQX�]Q�OL;KMZj�"bJG�Z�X	][PdTVb�N�bHL;CS\WX?CS\|EuGVPdC�N
PMZ�r�s �i L;CS\`�"bJG�Z[XKdX7a¿NebSLVCS\�X�CS\FEuGVPdC�N^ZeL;]QX

r# {}h i k p ¢ n
{}h åi k p ¢ n�{�ç?ç�ç�v



ÄVz

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

¥�PdTVIJ]QX�rVw ÄJÈ�pºo # v $ �,�i o§v ¢S��r�sâ�i o§v Ì



�����������	��

����������������������
! "� ÄSr
­tX|Y7KML;Pd�ÀNQbSLON=NQbJPMZ1Z[X?Â�IJX�CHY7X�G;a"EuGVPdC�N^Z=Y7G�C��VX�]QTVX�ZeNQG�N[bSX��J��X?\~EuGVPdC�N���rªs �i w�BÑaCJGVN?��P_N
��G�IJKM\�bSLx�VX"NQG'Y�GVC��VX?][T�X�NQG'L��S��X�\WEuGVPdC�N
G;a!h �i \JP_«lX�]QX�C�N�af]QGV�âz=LVCS\�r5s �i w­tXWZ�bSLVK�K5Z[bJGO�ÜNQbSLON�NQbJX�]QX�LV][X�CJG�Z[ISY^b�EuGVPdC�NQZ?w'BDCS\JX�X?\��!L��J��X?\�EHG�P�C�N�G;a�h �i PMZ�LÇ?X�]QG'GVa

h �i kfmln5stm�o�p�h�iuk�mun�k�res~hjilkfmln�njo�p�£ pqm©k�r	s�mlnÑ¤D£_restpqm©k�restmunÑ¤us�m©v
­tX�Ê�CJGO�¸PdC�LV\��OL;CHY7X,N��
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1 i L;CS\01��i k ñ n87oµrV�xNQbJX�C�afGV]:9'Y7KdG�Z[XjNQG�p5�ON[bJX
NQ]QLVCSZ�afG�][�WL;N[PdGVC;1=<�bSLVZ
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¥�PdTVIJ]QX�rVw $ È�á�o�m � è�pºafG�]epºo§v $ ��v #�$ L;CS\,zJv
L�ISCJPdÂ�IJX	�J��X?\WEuGVPdC�N
Y�K�G�Z�X"NQG ñ w©BDCS\JX�X?\���NQbJX	Pd��EJKdPdY�P_N
afIJCSY7N[PdGVCWNQbJX�G�][X?�*LVEJEJKdP�X�Z5NQGNQbJX�afIJCSY7N[PdGVC DWk�m!�E9Sn�È oF1Wkfm©�E9Jn�s�m
Z[P�CHY7X G DG m k ñ �[p!n87o�zR�UÁb�U�EuG;N[bSX?Z[PdZ?w�­tX�Y7G�CSY7KdIS\�X,NQbSLON`N[bJX?][XºPMZ|L²Y�IJ][��X�G;aª�J��X?\}EuGVPdC�NQZWm�k�9Jn|�"P_NQbm�kfp!njo ñ w
®5¯ÃÎ�¯�® HJI��LKNMPO�Q=¯
��bJX'�S]^Z�N�N�U�EHX�G;ajRSP_afIJ]^Y�L;N[PdGVC���X�Z�NQIS\�U�PMZ	NQbJXSRUTWV�XZY\[ RN]2^�_N`Wab[
TWc,�"bJX?][X'N[bSX�]QX1PMZ�CSGk�K�G�Y�LVKMnj�J��X�\�EuGVPdC�NeGVCFGVCJX�Z[Pd\JX�G;a!NQbJX�RJP�afIJ]^Y�LONQP�G�C��OLVK�IJX��Héx���"bJX?][X�L��J��X�\`EuGVPdC�N ñLVEJEHX�L;]^Z�LON
p�o�é
�"P�N[bd1 �i k ñ n�oÜr���LVCS\|L;N�N[bJXªG;NQbJX�]
Z�PM\�X�G;a©é�N[bSX��WL;Ee1 i bSL�Z�N��
G�J��X�\`EuGVPdC�NQZ?�JGVCJX�L;N�N[]^LVY7N[PdCJTWL;CS\`N[bSX�G;N[bSX�]"]QX�EuX�KdK�PdCJTSw� Z	L;CFX7�JL;��EJKdX�Y7GVCHZ�PM\�X�]�NQbJX=Â�ISLV\J]QL;N[PMYea�LV��PdKdU

f kfm!�[p!njo f i kfmun"È o�m � è�p5v
¥�P���X�\`EuGVPdC�NQZ"�'ISZ�NeRHX=Z[GVKdI�N[PdGVCHZ�GVa©NQbJX=Â�ISLV\J]QL;N[PMY	X�Â�IHLON[PdGVC

m � stm�è�p�o�zJ�
�"bJG�Z�Xª]QG�GVNQZ"LV][X

ñ ò o r#|ó r# ô r"st¢Vp�v¥JG�] pt¦}é"o r¢



Ä Ì
N[bJX�Z�X�]QG�G;N^Z
LV][X�CJGVNe][X�L;KÃw5��bJX�ESL;]^L;RuGVKML'm � è�p�KdPdX?Z�X�C�NQP�]QX�KdU�LVRHGO��X	NQbJX�K�PdCJX�áWo�mL;CS\`N[bSX�]QX=L;]QX�CJG��S��X�\`EuGVPdC�NQZ?w� N
pºo �  N[bSX�ESLV]QLVRHG�KdLg$�IHZ�N
N[G�ISY^bJX?ZjN[bSX�KdP�CSX	á�o�m�L;N�NQbJX	EuGVPdC�N�k �� � �� n�L;CH\|Z�G

ñ o r#
PdZ"L��S��X�\`EuGVPdC�N?�J�"P�N[b f �i k ñ njo # ñ o§r�w¥JGV]�pt{ �  N[bSX�EuGVPdC�NQZ ñ ò LV][X	�J��X?\`EHG�P�C�NQZ?���"P_NQb f �i k ñ õ n�¦�rªZ[G1P�N
PMZ
][X?EHX?K�KdPdCJTS�L;CS\ f �i k ñ ö n|{¨rVw�­tX`�"PdK�K�bSLx�VX f �i k ñ ö nW¦Øs�r�Z�G�KdGVCJT�LVZ=p§¦¨s å  ��Z[GºG�C~N[bJX]QLVCJTVX�s å  {¡pt{ �  �
XªbHLx�VX�N���G��J��X?\FEuGVPdC�NQZ?�JGVCJX�]QX�EuX�KdK�PdCJTWL;CH\`G�CJX=LON[N[]^LVYANQP�CSTSw
­�Xª�"P�KdKuCJGO��\�PMZ[Y�ISZ[ZjN[bSX	TVX?CJX�]^L;KHEJbJX?CJGV��X�CSGVC�w�BDC|G�]Q\�X?]jCJGVNjNQG'Y7KdI�N[N[X�]
IJE`N[bJXCJG;N^LONQP�G�C��V�
XeLVZQZ�IS��X
NQbSLON�Y�G�GV]^\�P�CHLON[X�Z�bSLx�VX�RuX�X?C|Y^bJG�Z[X�C�Z�G�NQbSLON�é
o�z�L;CS\ ñ o�zJw��G`�
X1�WLVÊVX=NQbJX'Z�NQLVCS\�PdCJT�L�Z[Z[IJ��E�NQP�G�C�N[bSL;N ñ oÙz|PMZ�L|�J��X?\�EuGVPdC�N�L;N�p�oÜzS�uPÃw XVwN[bSL;N 1Wk�zS�[z�n5o�zJvhSiWj�kPj
lnmpoqm�jsrut
vxwyv
t{z}|�j
~
����m�����iW�,��oqm
j
r%��v��s]n����TW�U��ap��`"a5`WaSa����5��T"[�c�a�k�zS�[z�n��P���`"���

k�L�n G 1G m k�zJ�[z�n5oÜr�� kfRHn G � 1G m � k�zS�[z�n�¦}zJ� k�Y?n G 1G p k�zJ�[z�n�¦�zSv�����\c�ap���\^���`"^��;c
TWcs���U���
ab��[�c�a��\^'��`"V��=kfp � �[z�n;`Wc
X`k�zS��p � n�`Wc�X;�"¦}z.�\T�ap��`"akfP¿n��pR�pt½²kfp � �[z�n5a����Ucd1 i ��`��5ab�PT ��¡¢�NXA��TW[�csa
�£[�c�k�s¤�?�E�An\¥¦ c��5[x�;`"a�ab^�`,_\ab[�c¨§�`"c
X�a�����T"a����U^£^E�����UV�V©[�c¨§¨¥kfPdPMn �pR�pt½~k�zJ�[p � n£ap���\c�1 i ��`W�Sc�T¤��¡¨�NX8��TW[�csa
�£[�ctk�s¤�����An\¥hSiWjyjs�Ev � K�KJN[bJX"EJ]QG�G;a�Z�PdC1NQbJPdZjZ�X�YAN[PdGVC��"PdK�K�RuXeL;EJESK�PMY�L;N[PdGVCSZ�G;aHN[bJX"Pd��EJKdPdY�P_N5afIJCHYAN[PdGVCN[bJX?GV]QX��,w5¥JG�]"GVIJ]eY�IJ][]QX�C�N"EJ]QGVEuG�Z[P_NQP�G�C���Z�X�NDWkfm©��p!n�È o61Wk�m!�[p!n�s�m©v
��bJX�C,R�U|G�IJ]eZ�N^L;CS\JP�CJT�b�U�EHGVN[bJX�Z�PMZ��
XªbHLx�VXDWk�zS�[z�n�o�z
L;CS\FY7G�CS\�P�N[PdGVC²k�Y�n
TVPd�VX�Z G DG p k�zJ�Qz�n�¦}zJv��bJX�Pd��ESK�PMY7P�N"afIJCSY7N[PdGVCFN[bJX?GV]QX��ÚT�P���X?Z"L�IJCJPMÂ�IJX�afIJCSY7N[PdGVC,p�kfmln��"P�N[b,p�k�z�n�o�zWL;CH\DWkfm©��p�k�mun�ngª�zSv
��bJX�afGV]Q�1ISKdL1afGV]�NQbJX=\�X�]QPd�xL;N[Pd�VX�PdC�NQbJX�Pd��ESK�PMY7P�N"afIJCSY7N[PdGVCFN[bJX?GV]QX���TVPd�VX?Z

p � kfmlnjo§s G D�« G mG D�« G p
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�"bJPMY^b��xLVCJPMZ�bJX�ZWLON�N[bSX�GV]QP�T�P�C¡R�U¡LVZQZ�IJ��E�NQP�G�C¾k�L�n7w�­tX,N[bSX�C���LxU¡Y7GV��EJIJN[X,N[bSXZ[X?Y�GVCS\�\�X�]QPd�xL;N[Pd�VX��;p�� ������PdLªNQbJXeY^bSL;PdC�][ISK�X�ÉVISZ[P�CST�N[bJX"a�L�YAN5NQbSLONjp��Ãk�z�n�o�zª�
X"GVR�N^L;PdC

p � � k�z�n�oÜs G � D�« G m �G D�« G p k�zJ�[z�nAv
��bJPMZ�PMZ"CJX�T�LONQP���X�R�U`L�Z[Z[IJ��E�N[PdGVCHZ�kfRHn"LVCS\tk�Y?n7w5BDC,G;N[bSX�]"�
GV]^\JZ��

p � k�z�n�o�zJ�"L;CH\`p � � k�z�n
{¡z
Z[G|p�kfmln�bSLVZªL|�WLO��Pd�1IJ�ÀL;N�m�oÙzJ�qL;CH\,N[bJPMZª�WLO��P��'IJ�¨�OL;KdIJX'PMZªzJwªBDCºN[bSXFk�m!��p!nEJKML;CSXV��N[bSXªT�]QLVEJbFG;a©p�k�mun
KdG�GVÊ�Z�K�G�Y?L;KdK�UWKdP�Ê�X�L'EHL;]^L;RuGVKML1EuGVPdC�N[PdCJT�P�C�N[bJX�KdGO�
X�]�bSL;K�aEJKML;CSX=�"P_NQbºP�NQZªL;EuX7��LONeNQbJX1G�][PdTVPdC�w�BÑa���X1][GVNQLONQX�N[bSPdZ�EJPMYAN[IS][X1Y�K�G�Y^Ê��"PMZ�X=R�UFCJPdCJX7N�U\�X?TV]QX�X�Z���NQbJPMZ�ZQLxU�Z
N[bSL;N	N[bSX�]QX1L;]QX�CJG|EuGVPdC�NQZeG�C,N[bJPMZªY7IJ]Q�VX=Z[P_N[N[PdCJT`GO��X�]"EuG�Z[P_NQP���X=p�OL;KdIJX�Z���PÃw X�w5CJG��J��X?\FEuGVPdC�N^Z
afGV]"EuG�Z[P_NQP���X�p5�JL;CS\�N��
G��J��X?\�EHG�P�C�NQZ"afGV]"pt{�zSwãeGO��Y�GVCSZ[PM\�X�]�N[bJX�afIJCSY7N[PdGVC­¬n®¬n¯ kfm©��p�kfmln�n7wj��bJX�\�X�]QP��OL;N[Pd�VX	GVa�N[bSPdZ�afIJCSY7N[PdGVC��"P_NQb]QX?Z[EHX�YAN�N[G�mºPMZ G � 1G m � kfm©��p�k�mun�n�è

G � 1G m G p k�m!�[p�kfmun[nDp � k�munAvð
U¡L�Z[Z[IJ��E�NQP�G�C§k�RHnWLVCS\}p���k�z�n�oúzS��NQbJPMZ|X7��EJ]QX?ZQZ[P�G�C¡PMZWEuG�Z[P_NQP���XºLON`mÙoúz²LVCS\Z[G ¬n®¬n¯ k�m!�[p�kfmun[n�PMZ�L;C�PdCSY�][X�LVZ[P�CJT�afIJCSY7N[PdGVCtP�C~LFCJX�PdTVb�RuGV]QbJG�G�\ºG;a�N[bJX�G�][PdTVPdC��"bJPdKdX¬n®¬q¯ k�zJ�[z�n5oÜr�w�ð
I�N"NQbJPMZeZ[LxU�Z�N[bHLON 1 �i kfmln�{�r
G�C`NQbJX�K�GO�
X�]
�J��X�\�EuGVPdC�NeL;CS\ 1 �i kfmln�¦�r
L;NªNQbJXWIJEJEuX�]=�J��X?\tEHG�P�C�N��©Y7G���EJK�X�N[PdCJTFN[bJXWES][G�G;a
G;a
N[bJXWES][G�EHG�Z�P�N[PdGVC�w�­tX|Z�bSGVIJKM\EuGVPdC�N�GVIJN�NQbSLON�Y^bSL;CSTVPdCJTWN[bSX�Z[P�T�CºPdC¡kfRuneG�]�k�Y?n	P�C�N[X?]QY^bHL;CJT�X?Z"NQbJX�][G�K�X=GVa�N[bSX1N��
GPdC�N[X�]Q�OL;KMZ�w
®5¯ÃÎ�¯�Î °������}M Q±Q¤MP²�³8O���´¤µe¯
­tX�CSGO��N[IJ]QC|NQG1NQbJX8���\^'[
TnXeX,T"]�YUV¶[�c¢§dY\[ RN]2^�_N`Wab[
TWcHw���bJPMZ�PdZ
�"bSL;N
bSLVEJEuX�CSZ
�"bJX?C`�
XESL�Z[Z�NQbJ][G�IJTVb,L�RJP�afIJ]QY?LONQP�G�CF�OLVK�IJX��"P�N[bG 1G m k�zJ�Qz�n�o§s�r�v k�r�w Ä�n
­tX=Z[Lx��X7�JL;��EJKdX?Z�PdCFN[bJX�EJ]QX?Y�X?\�PdCJTWZ[X?YANQP�G�C�w�©G=��PdZ[ISL;KdPdÇ�X�N[bSXeEJbJX?CJGV��X�CSGVC���X	EJK�GVN�N[bSX"afIJCSY7N[PdGVC|h¸· �i afG�]5N[bSX	�OL;KdIJX?Z�p�o # v ÞLVCS\²pµo¨ÄJv Ä�PdC¡¥�PdTVIJ]QX # w Ì w�¥JG�]'pµo # v Þ N[bJX,Y7IJ]Q�VXFY7]QG�ZQZ�X�Z�NQbJX�\�PdLVTVG�CSL;K
LONWLZ[P�CSTVKdX1EuGVPdC�N����"bJPMY^b�PMZ�P�C�a�LVY7N�L`�J��X?\�EHG�P�C�N�G;a¤¹º i LVCS\�bSX�CSY�X'GVa�h¸· �i w'��bJPdZª�S��X�\EuGVPdC�N�PMZ
Z�NQLVRJKdXVw�¥JGV]
pºo�ÄSv Ä=N[bJX?][XªL;]QX"N[bJ]QX�X�Y7]QG�ZQZ[P�CJT�Z�w���bJXe�S��X�\|EuGVPdC�N�G;a�h i bSLVZ\�X?][Pd�OLONQP���X�Z[��LVK�KdX�]
NQbSL;Cts�rV��L;CH\`bJX?CSY7XªNQbJX�Y7GV]Q]QX?Z[EHG�CS\�PdCJT��J��X?\�EuGVPdC�N"GVa�h¸· �i bSLVZ\�X?][Pd�OLONQP���X1TV]QX?L;N[X?]	NQbSL;CtGVCJX�w1��bJX�N��
G`G;NQbJX�]�Y�][G�Z[Z[P�CST�ZªY7GV]Q]QX?Z[EHG�CS\,N[G�N[bSX�Z�NQLVRJKdXEuX�]QP�G�\`N���G�G�][RJP�N?w
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­tXFCSGO�âN[IJ]QC¡N[G�N[bJX,TVX?CJX�]^L;K�N[bSX�GV]QUlÈ�ã	G;N[PMY7XFNQbSLON�N[bSXFEHL;][N[PML;K�\�X�]QP��OL;N[Pd�VXFG;a1Wk�m!��p!nes�m��"P_NQb¡]QX?Z[EuX?YAN�NQGtm�PMZ,s # LON�N[bSXFG�][PdTVPdC�w�BDC¡EHL;][N[PMY7IJKML;]�P�N`\�G�X?Z�CJGVN�OL;CSPdZ[b���Z�G'��XªY�L;C`CJGO��Z�G�K���X"afGV]
m,LVZ
L�afIJCSY7N[PdGVC�G;a�p5É�N[bJX?][XªPMZ�L1IJCJPMÂ�ISX	RJ]^L;CSY^b`G;a�J��X�\�EuGVPdC�NQZ?��m©k�p!nA�!EHLVZQZ�PdCJT�N[bJ]QGVIJT�bºNQbJX�GV]QP�T�P�C�w0º�X�N5»©kfp!n=\�X�CJGVN[X'N[bJX|\JX�]QP��OLONQP���XGVa�1 i �"P�N[b,]QX?Z[EHX�YAN�N[GWmºL;N
NQbJX��J��X?\FEuGVPdC�N?�Jm�kfp!nA�SP�w XVw�\�X��SCJX

»!k�p!n�È o G 1G m kfm�kfp!n7��p!nAv
� Z�CJG;N^LON[PdGVC!��K�X�NeISZeZ[X7N 1 · �i È o61�iS¼g1�i
LVCS\�\JX7�SCJX 1 · � kfm©��p!n�È o61 · �i kfmun7v
ã	G;N[PMY7XªNQbSLON k
1 · �i n � k�munjoF1 �i k
1 i kfmun[n}1 �i kfmln
R�UWNQbJX=Y^bSL;PdCF][IJKdX�Z�G k
1 · �½ n � k�z�njoÜk�1 �½ k�z�n�n � o§rVvy	X�CSY�X

k
1 · �i n � � k�munjoF1 � �i k�1 i k�mun[n}1 �i kfmln � è¾1 �i k
1 i kfmun[n}1 � �i kfmln k�r�w ¢�n
�"bJPMY^bF�xLVCJPMZ�bJX�Z"LONem�o�zJ�[p,o�zJw�BDC,G;N[bSX�]"�
GV]^\JZ��G � 15· �G m � k�zS�[z�n5o�zJv k�r�w $ n

º�X�N�ISZ�L;RSZ[GV]QR�N[bSX'Pd��EHG�]�N�G;ajN[bJPMZªX?Â�ISLONQP�G�C�w�·�CJX���P�T�b�N�NQbJP�CSÊ�N[bSL;NªP�a��
X�Z�X�N¿ i oÀ15· �i �SNQbJX�C ¿ �i k�z�n�o�rV�lZ�G|LVK�K©��X1CJX�X�\,N[G`\JG|PdZ�L;EJESK�U.��]QGVEuG�Z[P_NQP�G�C~r�N[G ¿ i wð
I�Nºk�r�w $ n1Z[bJGO�eZ1N[bSL;N�N[bJX,ÊVX?U�Y7G�CS\�P�N[PdGVC§kfRHn'G;aS��]QGVEuG�Z[P_NQP�G�C�rFPdZ���PdGVKMLON[X�\q�jLVCS\bJX?CSY7Xª�
X��'ISZ�N��WL;Ê�X�Z[GV��XªLVK_NQX�]QCSLONQP���X	b�U�EHGVN[bJX�Z�X�Z�w5��bJXªb�U�EHGVN[bJX�Z�X�Z�NQbSLON"�
X��"PdK�K�WL;Ê�X|�"PdK�K
P�C���GVKd�VX�N[bSX�Z[X?Y7G�CS\�LVCS\tN[bJX�N[bSP�]^\²ESLV]�NQPdLVK�\�X?][Pd�OLON[Pd�VX�Z=GVa 1���LVCS\�LVKdZ[GNQbSLON�»©kfp!n�]QX?LVK�KdU|ESL�Z[Z[X?Z�N[bS][G�IJTVbts�rV��PÃw X�w;Á'ÂÁ i k�z�n87o�zJw�©G�IJCH\�X�]^Z�N^L;CS\�N[bJX�b�U�EuG;NQbJX?Z[PMZ�LVRHG�I�NªPdC��VG�K���PdCJTWN[bSX�EHL;][N[PML;K©\JX�]QP��OLONQP���X?Z�G;a¸1��KdX7N"ISZe\JP_«lX�]QX�C�N[PMLONQX|k�r�w ¢�njG�CSY7X���GV]QX��"P_NQb,][X�Z�EuX?Y7N
NQGWm,N[G�GVRJNQL;PdC
k�1 · �i n � � � kfmlnjo

1 � � �i k�1 i k�mun[n}1 �i kfmln å è # 1 � �i k�1 i k�mun[n}1 � �i kfmln}1 �i kfmln[èA1 � �i k
1 i kfmun[n}1 �i kfmln}1 � �i kfmln[èA1 �i k
1 i kfmln�n}1 �_� �i kfmlnAv
� N=kfm©��p!n
oÜk�zS�[z�n�NQbJPMZeZ�Pd��EJKdP_�SX�Z�N[G

sÄÃ # G å 1G m å k�zJ�Qz�n�èÁÄ
G � 1G m � k�zJ�[z�n�Å�v k�r�w Ì n
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G � 1G m � k�zJ�Qz�n
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ab��[�c�a��\^'��`"V��=kfp � �[z�n;`Wc
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��bJX=Z�N^LONQX���X�C�NeG;a©N[bJX�NQbJX�G�][X?�ÚPMZeZ�IS���WLV][PdÇ�X�\`PdC�¥©PdTVIS][X # w Í ÈhSi�j�js�Ev º�X�N Ð kfm©��p!n�È o61 · � kfm!�[p!n�stm!v

��bJX�C�R�U`N[bJX=]QX��WLV][Ê�Z
RHX�afGV]QX�N[bSX�EJ][G�EHG�Z�P�N[PdGVC!� Ð �OL;CJPMZ�bSX?ZeL;N"N[bJX=G�][PdTVPdC�N[GVT�X7NQbJX�]�"P_NQb¡P�NQZ��H]QZ�N'N��
GtESL;][N[PML;K"\�X?][Pd�OLON[Pd�VX�Z1�"P�N[b�]QX?Z[EHX�YAN�N[Gtm!w}��bJXFX7��EJ]QX?ZQZ�PdGVC�k�rVw Ì nkf�"bJPMY^b,ISZ[X?\FY7GVCH\�P_NQP�G�C²k�\Sn[n�N[GVT�X7NQbJX�]"�"P�N[b�Y7G�CS\�P�N[PdGVCSZ�kfaQn�T�P���X?ZG å ÐG m å k�zJ�Qz�n
{¡zSv·�CJXFG;aeNQbJX,Ç�X�]QG�Z'G;a Ð Y�GV]Q][X�Z�EuGVCS\SZ=NQG�NQbJXF�J��X?\¡EHG�P�C�N?��K�X�N�IHZ�a�LVYANQGV]'N[bJPMZ�GVIJN?ÈÑ	X��SCJX5DWk�m!��p!n
R�U Ð kfm!�[p!njoÙkfm|stm©k�p!n�n}DWk�m!�[p!nAv k�rVw Í n
��bJX�C G ÐG m o D�è�k�m`stp!n G DG mG � ÐG m � o # G DG m è�k�m|stm©kfp!n[n

G � DG m �G å ÐG m å o Ä G � DG m � è�kfm|stm©k�p!n�n
G å ÐG m å v��G;D��OL;CJPMZ�bSX?ZjL;N�N[bSXeGV]QP�T�P�C�NQGVTVX�N[bJX?]��"P�N[bWP�NQZ5�H]QZ�NjESLV]�NQPdLVKS\�X�]QPd�xL;N[Pd�VX"�"P�N[bW]QX?Z[EHX�YANN[G�m!�H�"bJPdK�X G å ÐG m å k�zJ�[z�n5o�Ä

G � DG m � k�zJ�Qz�nZ�G G � DG m � k�zJ�[z�n
{�zSv k�rVw Ý n
­�X=Y�KdLVP��ÚN[bSL;N G DG p k�zJ�[z�n
{¡zS� k�rVw Þ n
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¢ #
Z�G|N[bSL;N��
X1Y�LVC�L;EJESK�U�N[bJX'P���EJKdPMY7P�N�afIJCHYAN[PdGVCºN[bJX?GV]QX���N[GdDWk�m!�[p!n�oÜzWN[G�Z�G�K���X�afGV]p�LVZ=LFafIJCHYAN[PdGVC²GVa
m©w���bJPdZ=�"P�KdK�LVK�KdGO��IHZ�N[G�\JX7N[X?][��PdCJX�N[bSXW�J��X?\~EuGVPdC�NQZ�GVa 15· �i�"bJPMY^b�L;]QX�c�TWa©�J��X?\ºEuGVPdC�NQZ�G;a¸1 i �qP�w XVwªNQbJX1EuGVPdC�NQZªG;a�EuX�]QP�G�\ºN���GHwª�©G`EJ]QGO�VX|k�rVw Þ n��X�Y7GV��EJIJN[X ¬nÒ¬n¯ RHGVN[bWaf]QGV�ÕP�NQZ
\�X7�SCSP_NQP�G�C Ð kfm©��p!njo615· � k�m!��p!nHs�mFLVCS\�af][G��Øk�rVw Í nN[G�GVRJNQL;PdC G ÐG m o G 1G m k
1Wk�m!��p!n7��p!n

G 1G m kfm!�[p!n�s�r
o DWkfm©��p!n�è�k�m|s�m�kfp!n[n G DG m kfm©��p!n7vÓ"X?Y?L;KdK"N[bHLON`m�kfp!nWPMZWNQbJX��J��X�\}EHG�P�C�N`GVa£1 i L;CS\¡NQbSLON�»©kfp!nºoÔ¬q®¬n¯ kfm©k�p!nA�[p!nAw���GZ�ISRSZ�NQP_NQI�N[PdCJTWmFo�m©k�p!n�P�C�NQG'NQbJX�EJ]QX?Y�X?\�PdCJT�X?Â�ISL;N[PdGVCFTVPd�VX?Z»©kfp!n � s¡r�oFDWkfm©��p!n7vÑ	P�«lX�]QX�C�N[PMLONQP�CJT��"P�N[b�]QX?Z[EHX�YAN�N[G�p~L;CS\,Z[X7N[N[PdCJT�p�o�z�TVPd�VX?ZG DG p k�zJ�[z�n�o # »!k�z�n�» � k�z�n�oÜs # » � k�z�n�"bJPMY^b�PMZ�{}z'R�U�k�X�n7wð�U,NQbJX�P���EJKdPdY�P_NªafIJCSY7N[PdGVC�N[bJX?GV]QX��,�5k�r�w Þ n"Pd��ESK�PdX?Z�N[bHLONªN[bJX?][X�PdZªLd4 � afIJCHYAN[PdGVC9qkfmln	\JX7�SCJX�\,CJX?LV]	Ç?X�]QG|LVZ"NQbJX=IJCSPdÂ�IJX�Z�G�K�I�NQP�G�C�G;a:DWkfm©�E9qk�mun[n¤ª¾zJw¤Ó"X�Y�L;KdK�NQbSLONADL;CS\tP�NQZ=�S]QZ�N1\�X?][Pd�OLON[Pd�VXW�"P�N[b²]QX?Z[EuX?YAN�NQGºm��OL;CSPdZ[b²LON�k�zJ�[z�nAw�­�X|CSGO��]QX�EuX?L;N�N[bJXL;]QTVIJ��X?C�N^Z
G;a�N[bJX�KMLVZ�NeZ�IJRHZ�X�YAN[PdGVC!È�­tX�bSLx��X

9 � kfmun�o§s G D�« G mG D�« G p
Z�G 9 � k�z�n�o�z
L;CS\ 9 � � k�z�n�oµs G � D�« G m �G D�« G m k�zJ�Qz�n
{�z
Z�PdCSY�X=N[bSPdZ�N[Pd��X'RuG;NQb�C�IJ��X�]^LONQGV]	LVCS\�\JX�CJG���PdCSL;N[GV]ªL;]QX=CJX?T�LONQP���XVw���G|NQbJX'Y�IJ]Q�VX09bSLVZ5N[bJXªZ[LV��X�afG�][�*LVZ�P�CWNQbJXeEJ]QG�G;aqG;alNQbJXeEJ]QX?Y�X?\�PdCJT�EJ]QGVEuG�Z[P_NQP�G�C�w���bJPdZjX?Z�NQLVRJK�PMZ[bJX?ZN[bJX�X���PdZ�N[X?CSY7XªG;a�N[bJXWk�Z�NQ][PMYANQK�UJn
EuX�]QP�G�\`N���G�EuGVPdC�N^Z
afGV]�pt{�z�L;CH\|NQbJX�Pd]eL;RSZ[X�CHY7XªafGV]p�¦}zJw­�X�CJGO�tN[IJ]QC�N[G	N[bJX
Â�IJX?Z�N[PdGVC�GVa�N[bJX
Z�N^L;RJPdK�P�N�UªG;a�N[bSX��J��X?\�EuGVPdC�NQZ�L;CS\ªNQbJXjEuX�]QPdG�\N���G�EuGVPdC�NQZ?w æ GVCH\�P_NQP�G�C²kfX�n"P���EJKdP�X�Z�N[bHLONA»©kfp!ne{¾s�rªafG�]ep~{}z�LVCS\Z»!k�p!n"¦¾s�r�afGV]p�¦}z=Z[G�N[bSXe�J��X?\|EHG�P�C�N�PMZ�][X?EHX?K�KdP�CST�N[G1N[bJX�K�X�a¿N�LVCS\WLON[N[]^LVYANQP�CST�N[G1N[bJX�][PdTVb�NjGVaqN[bJXGV]QP�T�P�C!w � Z
afGV]�NQbJX�EHX?][PdG�\�N���G�EuGVPdC�N^Z����
X��"PMZ�b�N[G|Z[bJGO��NQbSLONG 15· �G m kfm©�E9qk�mun�ne{�r
afGV]�m�{ÜzJw'ð�IJN�k�rVw $ n�L;CS\Î9��Ñk�z�n�oÙz�Pd��ESK�U�NQbSLON�Pd��ESK�U�NQbSLON�z�PdZ�LFY7]QP_NQPdY?L;K�EHG�P�C�NafGV]"NQbJPMZ"afIJCSY7N[PdGVC��uL;CS\FNQbJX=�OL;KdIJX=L;NeN[bJPMZ	Y�][P�N[PMY�LVK�EuGVPdC�NePMZ8»©k�z�n � o�rVw��©G|Y7G���EJK�X�N[X



��� ÕJ�ÖC	�5×¡�"�3CdØ ���������'�3ÙÙ��C�ÙÙ���j�7�"�PC8?
�É@��FØ �t�"�3Cª���H��C'� ¢�Ä
NQbJXeEJ]QG�G;aq��X	�1ISZ�N�Z[bJGO�ÁNQbSLON�N[bJPMZjY�][P�N[PMY�LVKSEuGVPdC�NjPdZ�L�KdG�Y?L;KH��L;��P��'IJ�,w���G1��Xe�'ISZ�NY�GV��EJI�NQX�NQbJX=Z[X?Y7G�CS\F\�X�]QP��OL;N[Pd�VX�LON�N[bSX�GV]QP�T�P�C�w æ LVK�KdP�CST'NQbJPMZ�afIJCSY7N[PdGVCZÚ��
X�bSLx�VX
Ú©k�mun È o G 1 · �G m kfm!�N9qkfmln�n
Ú � k�mun o G � 15· �G m � kfm©�E9qk�mun[n�è

G � 15· �G m G p k�m!�E9�kfmun[n�9 � kfmun
Ú � � k�mun o G å 1 · �G m å kfm©�E9qk�mun[n�è #

G å 1 · �G m � G p k�m!�N9qkfmln�9 � k�mun[n©è
G å 1 · �G m G p � kfm©�E9qk�mun[n7k�9 � kfmln�n � èG � 1 · �G m G p kfm©�E9qk�mun�n�9 �_� kfmlnAv

��bJX���PM\J\�KdX�N���G�N[X?][�WZ��OL;CSPdZ[b�LONezWZ�PdCSY�X£9J�Ãk�z�n�o�zJw���bJX�KMLVZ�N"N[X�]Q�ÚRuX?Y�GV��X?Z
Ì »Ì p k�z�n�9 � � k�z�n
{�zR�U�Y�GVCS\�P�N[PdGVC�k�X�n�LVCS\�N[bJX�a�L�YAN=NQbSLON�9�� �Ñk�z�n'{�zJw`BDC~Y�GV��EJI�NQP�CST,N[bJX�NQbJP�]^\~ESLV]�NQPdLVK\�X?][Pd�OLONQP���X��"P_NQbº][X�Z�EuX?Y7N	NQG|m�GVaP1 · � R�U`NQbJX'Y^bSLVP�C�]QIJKdX1L;CH\�R�U�º!X�PdRJCJPdÇVì Ze]QIJK�X��uLVK�KNQX�]Q��Z=P�C��VG�K���PdCJT,N[bSX�Z[X?Y7G�CS\tESL;][N[PML;K
\�X�]QPd�xL;N[Pd�VXW�OL;CSPdZ[b�LON�k�zJ�Qz�n�R�U¡k�rVw $ n�LVCS\~�
XLV][XªK�X�a¿Ne�"P_NQb

# G å 1G m å k�zJ�[z�n Û
G 1G m k�zS�[z�n}Ü

å
�"bJPMY^b�PMZ	CJX?T�L;N[Pd�VX�R�UFL�Z[Z[IJ��E�NQP�G�CSZ1k�\SneLVCS\�k¿a^nAw���bSPdZªY7G���ESK�X�N[X?ZeN[bJX'EJ]QG�GVa5G;a5N[bSXEJ]QGVEuG�Z[P�N[PdGVC�w��bJX?][X�L;]QX=GVR���P�G�ISZ"�OL;]QPML;C�NQZ	GVC�NQbJX1NQbJX�G�][X?���"bSPdY^bºPdC��VG�K���X1Y^bSL;CSTVPdCJT|Z�PdTVCHZ	PdCb�U�EHGVN[bJX�Z�X�Z�k�X�n�LVCS\|G�]�kfaQnAw���b�IHZ��
Xª��LxUWbHLx�VX�LVC�L;N�N[]^LVY7N[Pd�VX��J��X?\`EHG�P�C�N"��X�]QTVPdCJT�"P�N[b�N��
Ge]QX�EuX�KdK�PdCJT�EHG�P�C�NQZ©G;aJEuX�]QPdG�\�N���G	N[G	ES][G�\�ISY�XjLe]QX�EuX�KdKdP�CJT	�J��X?\�EuGVPdC�N?�;LVCS\sÝxG�]NQbJX=\�Pd][X�YAN[PdGVCFG;a©N[bJX�RSP_afIJ]^Y�L;N[PdGVC,�WLxUWRHX�]QX���X�]^Z�X�\qw
%'&EÞ ßÖ+¤àÚ4�/0/�á�3�< +"4�),/eâÖ:5/.âäã,+	2�01+�/e),:5+�<åá�3}6"/�/,3!4�:5/�4
� K_NQbJGVIJT�b²N[bSX`�OL;KdIJX?Z1G;a�é ! afG�]=NQbJX�KdGVT�PdZ�N[PMY�a�LV��PdKdU~LV][X`bSL;]^\tN[GtY7GV��EJIJN[X`X��JY7X�EJNR�UFC�IS��X?][PMY�LVK!X���EuX�]QPd��X?C�N?�uN[bJX�Z�ISEHX?]QL;N�N[]^LVY7N[Pd�VX��OL;KdIJX�Z�Y?L;C�RuX1afG�IJCS\�R�U�L;EJESK�U�PdCJTã	X���N[G�C�ì Z���X�N[bJG�\�N[G��HCS\�N[bJX=Z[GVKdI�N[PdGVC!�Sþ ! �SG;a!NQbJX�X?Â�ISL;N[PdGVC

h · ��æ"ç¨èi k r# n�o r# ��h i kfmlnjo�pqm�k�r"stmun7v k�rVwdr?z�n
��bJPMZ�PdZjN[bJXªX?Â�ISL;N[PdGVCWafG�]�p��"bJPdY^b�Z[LxU�Z5NQbSLON`�� PdZ�L=EuGVPdC�N�GVa!EHX?][PdG�\ # ! ö � GVa©hjiuwj·	aY�GVIJ]^Z�Xª�
Xª��L;C�N�N[GWKdG�GVÊ�afG�]	Z�G�K�IJN[PdGVCSZ�afGV]"�"bSPdY^b �� \�G�X�Z�CJG;NebSLx��X�KdGO�
X�]�EHX?][PdG�\qw��G��
X=Z�X�N DWkfp!njo�h �EæWç¨èi k r# n�s r#
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L;CS\FL;ESEJK�U`N[bJX=ã	X���NQGVC,L;KdTVGV]QP�N[bJ�

p�é õ � oÖêÜk�p�é;nA� êÜkfp!njo�pFs DWkfp!nD � kfp!n v
�"P_NQb��"CJGO�¸\�X?CJG;NQP�CST�\�P_«lX�]QX�C�NQPdL;N[PdGVC��"P_NQb�]QX?Z[EuX?YAN�NQGtp5w � Z|L��S]QZ�N|Z�NQX�E��
�1IHZ�NY7G���ESI�N[X5D�L;CS\.D���w�¥JGV]�NQbJPMZ���X=\�X��SCJX�NQbJX�afIJCSY7N[PdGVCSZ�m�éJkfp!n
]QX?Y�IJ]^Z�Pd�VX?K�UWR�U

m ½ o r# ��m � kfp!n�o}p r# k�r"s r# nA�Óm�é õ � o�h i kfm�é;nA�
Z�GH����X�bSLx��X

m � é õ � o £ pqm�é�k�r"stm
é�n�nD¤ �o m
é�k�r"s�m�é;n!è�pqm � é k�r"stm
é;n�stpqm
éOm � éo m
é�k�r"s�m�é;n!è�p�k�r"s # m�é;nDm � é vº�X�N ë o # ! ö �
Z�G�NQbSLON DWkfp!n�o�msì�s r# �ÔD � kfp!n�o}m �ì k�p!nAv
��b�IHZ��qLONªX?L�Y^bºZ�N^L;TVX'G;a5NQbJX1P�N[X?]QL;N[PdGVCºPdC�ãeX?��N[G�C�ì Z���X7NQbJG�\º�
X1Y7G���ESI�N[XÉDWkfp!nL;CS\�D��Ãkfp!n�R�U|]QIJCJCJPdCJT�N[bSX�P_NQX�]^LON[PdGVC,ZQY^bJX���X

m é õ � o pqm é k�r"stm é n m ½ o ��mH� é õ � o m�é�k�r"stm
é�n�è²p�k�res # m
éOn�mH�¯ mu�½ o z
afGV];ítoâzJ�?v�v?v7� ë s�rVw�­tX|Z�ISRSZ�NQP_NQI�N[X|N[bJPMZ�PdC�NQG�ãeX���NQGVC�ì Z���X7NQbJG�\q�!T�X7N�NQbJXWCJX7��N�OL;KdIJX�G;a�p5�J][ISC`NQbJX�P_NQX�]^LONQP�G�C`NQGWTVX7N�NQbJX�CJX7��Ne�OL;KdIJX�G;a%DWkfp!n�LVCS\�D���k�p!n�X7N^Y;w��IJEJEuG�Z[X,��XFbSLx�VX`afGVIJCH\¡þ � �^þ � ��vdvdv�vd�Qþ ! w�­�bSL;N�Z[bJG�IJKd\Á��X�NQLVÊVX,LVZ1N[bJX,PdCJP�N[PML;K�OL;KdIJX�G;a�p�îÏÑ	X��SCJX�NQbJX�C�IJ�1RuX�]^Z ï ! � # Ò # ]QX?Y�IJ]QZ[Pd�VX�KdU�R�Udï � o�¢WL;CS\ï ! o þ ! ö � s~þ ! öl�þ ! s²þ ! ö � � # Ò}ÄJv k�rVwdrVr�n
­�X�bHLx�VX�L;Kd][X�LV\�U|Y�GV��EJI�NQX?\

þ � o # �Óþ � oÜr�è ø $ o�ÄJv # Ä Ì z Ì�ÍOÞ�Í v�v?v�v
­�X�N^L;Ê�X�L�Z�GVIJ]"PdCJP�N[PML;Kq�OL;KdIJX�PdC�ãeX���NQGVC�ì Z���X7NQbJG�\`afG�]��SCS\�PdCJT`þ ! õ � NQbJX��OL;KdIJX

p ! õ � o�þ ! è þ ! s�þ ! ö �ï ! v
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-13 µ =1+sqrt(8)+.002
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