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T UWV�X Y�Z�[%\^]!_5Y�`3[%X
a�b c3dfeg5hji^d�k,l�c3m%noc8dpgqd?n�g�n?i^d"lJr5m%s lJnfsth�s*i&luk�s%h n�c3h%i^v

c3h%wxr5yJy�szl�npn�ss%{^d|r,l�}%r~g5h^��g5h g%���%��r�}!c/{�l?g�n�c�s h g*��d?mjr�k�n�l�g
sty�e~sj��r�k�i��3g5l��%s m g5hjn�d�c3d�s �3g�n?r5��c3h�k,l��%s*w r,h c�k�d?sj��c8�
m^g5l�g	b%� �!lJs*w r,h��J��� ð5� b%s d|n�d1�p��d��%r�n�g*c8��r5��{ r	��s%���us%i^l
c3h }%r5d�n�c�w&g�n�c�szh�s y�n�btr�e�c�k,l�s%d?k�szmjc�k(d�n�l|i^k�n?i!lJr5dg5h!���%� v
h^g5e�c�k5d�i^h^�tr,l����tc8h*w�e�g5h � szy¡n�bjr,d|r¢d?mjr�k�n�l?g£c3d�g�n�g
m^l|r	�3c3e�c�h!g5l��¤d�n�g�wtrj�o¥~r5d?mjc�n?r�n�b!c3d����~rx{!r	�3c7r�}jrxn�bjrxr�¦^v
m r5l?c3e�r5h%n�g*��s	{�dJr5l�} g�n�c�s h d�n�bjr,e�d?r*��}zr5d�e~r5l�c/n�{ r5c3h*w§l|r,v
m s%l?n�r,��g�n�n�b c3d¨n�c3e�r ��© rxb s%m r�n�b^g�n�n�b%r5d�r(h%r��ªb!c7w^b v
l?r5dJs!��i n�c�szh��jg�n�g��c����od�n�c3eqi«�3g�n?rxc3hjn?r5lJr5d�n¨c8h�n�b%r¬l?c7w s l?v
szi!dn?r5dJn�c3h*w®szy�n�bjr�szl�r�n�c7k,gt�§eqs �%r*��d¯szy�}^c7{&l�g�n�c�s h g*�
d�mtr�k�n�l�szd�k�szm%�¬s y"c3emti^l�c/n�c�r5d�c3h¬k�szh!�%r5h^d|r,�¡m^b g5d�r5d��

a�b%r°d|i^c�n�g�{&c8�3c�n?��szy�dJs!��c8�°�u� ð g5d�g�b%s dJnxy�szl�b!c7w^b v
l?r5dJs!��i n�c�szh±�

∆ν² ν ³¡´�µ*¶ ' � }^c7{�l?g�n�c�sthjg*��d�m%r�k�n�lJs dJk�s m%�
�g5d�� c3d|k�s%}%r,l�r5��{ ��·¸!g¹g5h �ºk�s v8�~szl�¸%r5l?d�» ´�¼�½ ¾ �ug5h!�y�i&l|n�bjr,lc�hj}zr5d�n�c7w^g�n�r,�¿{ �ÁÀ b c3� g&�¡Âºsze�s dJrÃg	h �¿k�szv
�~s l?¸%r5l�d�»JÄ ¼f´�µj¾ �Wg5h^�¡{!�¹©�c3h!h%r���c3d?d�r5lÅg*h ��k�szv8�~s l?¸ v
r,l�d�» ´%´�¼f´�Æ�¾ �pa�b r¹yJg�}%s l?g5{E��r¹m l|stmtr,l�n�c7r5d�szy~d|s!��c3�¡��� ðk�s h%n�l�c�{ i n�c8h*wªn�sÃn�bjc3d�m bjr,htste¨r,hjszh�b!g�}%r�{ r�r,h��jc3d?v
k�i�d?d�r5��c3h�� r�n�g5c��q»?Ç!�;È«��É ¾ ���~r,l|r¬�~r¹h%s%n?r(d�c3e�m�����n�b g�n
d?sj��c8��u� ð c3d"}%r5l?�¹Ê%y�s l�w^c�}^c�htw�Ës ypb!c�w&b!���(h%s h v8r5Ì%i&c8�3c�{^v
l�c�i^e®d�g5em&��r°mjl?r5m g5l�g�n�c�szh�n�r�k5b^hjc3Ì%i r5dxd�i k5b�g5dx�jc3lJr�k�n
w&g5d?v8n?s v�dJs!��c8��k�s h �jr,hjd�g�n�c�szhu�&À*n�l�i k�n?i!l�g*���%r5y�r�k�n�d"c3h�d�i k5b
d�g5e�m!��r,de�g��Í{jrÎ��r5d�d£hji^e~r5lJs%i^d1�°g5h!��Ïqs lb g�} rÃg
d�e�g*����r5l¢c8h^y���i r5h%k�rÐs hÍ�jszmjg	h%n£} c�{^l�g�n�c�s%h^g*��d�m r�k�n�l?gj�
n�b!g5hÃc�hÐs	n�b r5l�}^g5m%s l��jr,m%s%d�c�n?r5� k,l|� s5w r5h^c�k�}^g5hÐ�jr,l

©�g	g*�3d�d�sj��c3�!d�n�l?g*� c�n�c�szh!g*�N���Ðr,e�m!��s	� r5�Ãg5d�bjszd�n�d�y�s l
e�g�n�l�c7¦°c3d�s �3g�n�c�s h¹d�m%r�k�n�l?s%d�k�s%m �¡��Â�Ñ�À � �·~i�l"�~s l?¸¬s%h¹dJs!�3c3����� ð c�d�d�i^mjm s%l?n�r,��{!�xn�b r�Ò¬�3ÀE�
��c3l�Ó�szl�k�r Ô/d��c7w^b�Õph%r5lJw ��¥qr5h^d�c�n?�°Â�g1n?n�r,l����xÕp¥Â �m l�s5w�l?g5e¿» ´Ö½!¾�× s%i^lqm l|s*Ø?r�k�n5Ô/d�i«��n�c�eg�n�rs%{%Ø?r�k�n�c�}%rÙc8d�n�s
�jr,eqs h d�n�l?g5n�r§m l�g5k�n�c7k5g%�r5h%r5l|wt�d�n?s%l�g�w r�c3h£k,l��%s*w r,h c�k
d�s �3c3� d�y�szl�i�dJr°g5d�g5�j} g	h%k�r,��k5b r5e~c�k5g*�Ål|szk5¸%r�nxm lJs m%r*�3v
�3g5h n�d���aWbti^d1�os%i^lxg�n�n?r5h n�c�szh�c8dxy�s	k�i�dJr5��s h�n�b%r�m l|sz{!v
��r,e�dps%yf��g � n�l�g5m m^c�htw(�3g	lÚw rÅk�szhjk�r,h%n�l�g�n�c�s%h^d�s y�c�d�s �3g5n?r5�
r5h r5l�w r�n�c�k�� s%m^g5htn�d1�W��{ � d?k5g*�3c3h*w^v3i�m¹d�g5e�m!��r�Ì%i^g*h%n�c�n�c�r5d
{ r�� szh!��n�bjr~n�bjc3h¹yJc8��e�d�n�� m c�k5g*�N���xr5h k�s	i�h%n�r,l�r5�(c8h(ÂÛÑ�À
d�n?i^�jc�r,d1����k � l�c�w^s%l�s	i^d����§k5b g5l�g�k�n?r5l�c7��c8h*w�n�bjr¹k,btr,e�c�k5g*�
c3�%r5hjn�c�n�c/r5d1��k�s h%k�r,hjn�l�g�n�c�s h d1��g5h ��n�l?g*m m c3h*wd?c�n�r¤d|n�l�i k5v
n?i!l?r5d�szy"n�b r�c3h%k�s l?mjszl�g�n?r5�¹r5h%r5l|wtr�n�c�kÙd�m r�k,c7r5d1�Eg5h!����� �r�}^g*��i!g�n�c3htw�n�bjr°n�b r5l?e�g*�g5h^��k5b%r,e�c�k5g*�¨d�n�g�{^c��3c�n�c�r5d�szy
n�bjr5dJrm^l|szn�s	n��tm!c7k,gt�¤Ê*k5lJ� s%d?sj��c8��ËÃm lJs m%r*����g5hjn�d,��a�bjr,d|r
�3g5d?n�n��~sxn�g5d�¸ d�eqs%n�c�} g�n?r�s	i^l�c3h%n?r5l�r,d|nÅc�h¬n�b rd�m r�k�n�lJs d�v
k�stmt�(s%y��%s m g5hjn�d�c�h¹d�sj��c3����� ð �

·~i�lh%r�� Ê%l�g5mjc3�¿}^g5m%s l¢�jr5m%s d?c�n�c�szh«ËÜn?r�k,b h!c3Ì%ijr
m l�sz�ji k�r,d�r5g5d?c����¹� s%m%r5����e~c�����c8e~r�n?r5l?d�v8n�b c�k5¸���� ð d�s �3c3�!ds y�l�r,e�g5l?¸!g�{���r�szmjn�c7k,gt�Wk*�3g	l?c�n?��» ´ ÄE� ´�Ý^¾ �Wa�b%r�k�sze�m g�n�c8v
{^c��3c�n���szy�n�bjc3d�e~r�n�btst���~c�n�b§e�szd�n�Â�Ñ�À��%s m g5hjnn�l�g5mjv
m c3htw�d|k,bjr5eqr,dÞr,hjg�{���r,d"n�b%rc3d|s!��g�n�c�szh¹c�h¹d|s!��c������ ð s yog�c3�trß}!g5l�c7r�n?�¿szy£m lJr�}^c�s*i^d����Íc3h!g�k�k�r5d?d�c�{���rÐk,btr,e�c�k5g*�
d�m%r�k,c�r5d���aWbtr¹r�¦!k�r	����r5h%n�n�l�g5h!d?mjg	lJr5hjk���szy�l�g5mjc3��}^g5m%s l
�jr,m%s%d�c�n?r5��d�g5e�m!��r5d�c3d¡i&hti^d�i^g*�(y�szl¬�u� ð dJs!�3c3� d�m l�s%v
�ji k�r5��{ ��}^g5m%s l¬�jr,m%s%d�c�n�c7s h�s h%n�s�g�dJi!{^d|n�l�g�n?r5vNc8h v3}!g5v
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k�i!i^e » ´ � ¾ �Ùg5h!� r,h g�{«��r,d�n�b%r,c8l�k,b g*l?g�k�n?r5l�c���g5n�c7s h { �
stmtn�c�k5g*�ue¨r�n�b s%�^d,�

·~i^lºr,g5lÖ���Ð�~s%l�¸�s hÐ�jszmjr,� k5l?�%s*w r,hjc�k¢bj�t�!lJs*w r5h
d?sj��c8�^d"r5em&��s*� r,�¬eqr5�!c�i^e�vNl|r,d�s ��i n�c�s hxiE��n�l?g5} c�sj��r�n�Ï�} c3d?v
c�{���r�g5h^�£c3h yJl�g5l�r,�¯�5Ñ�� � �^c8g�wjhjszd�n�c/k5d�» ´ É ¼ Ç ´	¾ �~�~sz�~vr�} r5l����~r(l|r�k�r5h n�����g5� �jr,��g¬b c7w^b!vNl|r,d�sj��i!n�c7s h�Ñ���k5g5m g5v
{&c8�3c�n?��g	hj���~r5l?r�l?r5m g5c3�Û{^��n�btr°s*{&d|r,l�} g�n�c�s h�s%y�} r5lJ�
d�bjg	l?m � ∼ µ � µE´ k5e ¶ í y�i����3v3�c��jn�b v�g5n�vNbjg*��yJv�eg�¦�c3eqi�e��
Ó&©��Â � }^c7{&l�g�n�c�s h g*� g�{^d�szl�m%n�c�szh y�r,g1n?i^l|r,d y�stl
� s%m^g5h%n�d�c3h�l�g5m c8��} g5mjszl��%r5m%s d?c�n?r5�ßd�g5em&��r5d1��Â�s l|r,v
sz}%r5l1�jb!c7w^b v�l�r,d|s^��i n�c�szh¡Ñ��Ûd�m%r�k�n�l?g�s ypd�r�}%r5l�g*�W��mjl?r5dJi�e~v
g5{���� � d�c3e�m���rÅe�s ��r�k�i«��g5l"�%s m g5hjn�d"c3hxd|s^�3c��~��� ð r�¦!b^c7{�c/ng	e~g1�Öc8h%w���� l�c7k,b dJn�l?ijk�n�i^l�r ����s*n¹s h!���g	l|r�n�b%r�}^c7{�l?g5v
n�c�s h g*�~n�l?g	hjd�c7n�c�s h�r5h%r5lJw^c�r5d�szy�n�r,h£e~s%l�r¤m!lJr�k,c8dJr*���¢�tr,v
yJc3h r5��n�b g*h¢y�s%lxn�b r�d�g5e~r��jszm g*h%n�d¬c3h£l?g*lJr�w^g5d¬d?sj��c8�
���	�À � b s%d?n�d��%{ i nod|i k,b�d�m%r�k�n�l�g�gt��d|s~n?� m!c/k5g%�����c3hjk	��i^�%r
g¹�3g5l|w r,l~hti^e~{jr,lqs y�� c3d�n�c�hjk�n1���~r	���olJr5d�s ��} r5�°y�r5g�n?i�lJr5d1�
aWbjr�c3h%k5l�r,g5d|r,��mjl?r�k5c�d�c�s%h�g5h �Ük�sze�m!��r�¦�c�n?�Ãs%y�n�b r5dJr
d�mtr�k�n�l�g*�°eqr5g	d|i^l�r,e�r,htn�d�eg��Ül?r5Ì%i^c8l?r£r�¦^n�l?g5s%l�� c3h g*lJ�
r,yJy�s lJn�d¹y�s l�n�bjr,c3l�k�s em!��r�n?r�g5d�d?c7w^h!e~r5h%n1��{^i n¬n�b r�l|r,v
�g5l��Îd�b%s%i��3�Ü{ r�g��jr�r,m%r5l�g	h �Üe�stl|r�Ì%i^g*h%n�c�n�g�n�c�}%r
i&h �jr5l?d�n�g5h �!c3h*wÜsty��%s m g5hjn§n�l?g*m m c3h*wÍd?c�n?r�dJn�l�i k�n�i^l�r,d
g	h ��}^c7{�l?g�n�c�s h g*�&�%�!h g5ec�k,dpc8h�dJs!��c��q��� ð n�b g	h�bjg	d�{ r�r5h
g5k5b c�r�}zr5�¬n�s(�!g�n?r�{ �¹Â�ÑÖÀ¬c3h
����À¬b%s dJn�d1�

©r¹g5l�r¹c3h�n�b%r¹m!lJs%k�r5d?d�s%y~d�i^lJ}jr�� c3h*w�b c7w^b!vNl|r,d�s ��i^v
n�c�s h�Ñ��Ðg�{^d�szl�m%n�c�szh�d�m%r�k�n�l�g¬y�s%l~g�}^g5l?c�r�n?��szyq�%s m g5hjn�d
c3hxd|s^�3c��~��� ð �%��dJi!{^dJn�g	h%n�c3g*�&�!g�n�g�{^g*dJr�sty�d|i k,b�d?mjr�k�n�l�g
d�btsziE����bjr	�3m�n?sÎ�jr�n�r,l�ec8h%r�b!c/k5b�m bj� d�c7k5g%�¹r5yJy�r�k�n�d
� s%ec3hjg5n?r�n�btr°}^c7{�l?g�n�c�s h g*�¨d�m%r�k�n�l�szd�k�szm%��s%y��^c�yJy�r5l�r,h%n
k	�3g	d�d?r5d�s y��%s m g5hjn�d�c3h�d|s!��c3�Ð�u� ð ��Ó&s%l�r�¦^g5e�m!��r �
d�mtr�k�n�l�g�s%y��� ô Ï���� ð d|s^�3c3� d�»JÄE� Ý �/ÉE� ´�µ �/Ç%Ç ¾ ��g�k5g5d�rÙc8h
�b^c7k5bÐn�btr¢d�m b%r5l�c�k,g*�3v3n�szmÐ�jszm!g5h%n�yJc�n�d�r5g5d�c����ßc�h n�s�g
d�c8h*w���r5vNd�i {!d?n�c�n?ijn�c�s%h^g*� n�l�g	m m c8h*w d?c�n?rj� g�k�k�s l��^c�htw&���
d�btsz� �3c�h r¬d?m!g�k,c8h*w^dg5h!��c3h%n�r,h!d?c�n��¤mjl?s1w&lJr5d�d?c�s%h^d¨k�s e~v
e~r5h^d|i^l�g�n?r��c7n�b�dÖ��c�wjbjn����°b!c3h �jr,l|r,��l�s*n?s l?d�»JÄE�/ÇzÇ ¼ Ç Ý ¾ �À%n�lJi!k�n?i^l�g%�����«�zn�b rqd?mjr�k�n�l�g~�%r5e~s%h^d|n�l�g�n?r�n�b!g�noc3h�g5d�v�m l|r,v
m^g5l|r,��l?g*m c3�¬}^g5mtstl�� r5m%s%d�c�n?r5� � � ð d|s^�3c��^d�d�sze�rs%y"n�b%r
��� ô e~sj��r�k�iE��r5d�g5lJr�c8h c�n�c8g*�N���Ãn�l�g5m mtr,��c�h�yJg�k�r,v8k�r5h v
n?r5l?r5� v8k�i!{^c�k ��y�k�k � l�r�w^c�s%h^d,��g*h �Ãn�b g�n�n�b r5dJrl�r�w^c�s%h^d
k�s h%} r5lJn c3l�l?r�}%r,l�d�c�{���� n?s bjr�¦!g�w szh!g*��v8k*��s dJr5v�m g5k5¸%r5�
��b k5m � i^m%s hÃg5h!h%r5g%�3c�h%wÍ»JÇ%Ç ¾ �xa�b%r mts^�3g5l�c7��g�n�c�s hÃ�tr,v
m r5h �jr,h%k�r5dps y«n�bjr���� ô Ï���� ð n�l�g5h!d?c�n�c�szh!d"y�i^lJn�b r5loc8h �^c�vk,g1n?rxn�b^g�n�g5h!h%r,g*�3c3htw§g*��d|s�lJr5d�i���n�dc8h�c3e�m lJs%}%r5�§g*�3c7w^h v
e~r5h n�s y«n�b%rqb%k5m�k,l�� d�n�g*����c�n�r,d,Ô���vNg�¦�c�dps%l�c�r,htn�g�n�c�sthjd��c�n�b
n�bjr��%r,mjszd�c7n�c�sth£d�i {^d�n�l�g�n?r�d�i^l�yJg�k�r�h%s l?e�g*�x»ÚÇ%Ç ¾ �~¥Å� vh^g5e�c�k5g*�N���«��g*�N��n�b r
��� ô Ï���� ð d�m%r�k�n�l�g¬k,g*h�{!r¹l?c7w s l?v
szi!d����Îg5d�d�c�wjhtr,��{^�Ðk�s h d�c3�%r5l�c�htwÎn�btr�lJs%n�g�n�c�szh!g*��v8} c�{^v
l�g�n�c�szh!g*�x�%�^h g5e�c�k5d¹s y���� ô g�n°n�b%r�k�r5h%n�r,l�s%y¹dJn�g5n�c7k
r�¦!n?r5l?h!g*�(yJc�r*���!d�b!g�}tc8h%w�� � ¸ »JÄ ¾ g5h!��� ¸ »ÚÇ%Ç ¾ d|�^e~v
e~r�n�l�c7r,d1�~aWbti^d1�¨g�d?g�n�c3d�yJg�k�n�szl��¢r�¦^mE��g5hjg5n�c7s h£s y�n�b r5dJr
n�l�g5h^d�c�n�c�szh r,hjr,lÚw^c�r,d �js	r5d h s*n l�r,Ìti^c3l�r k�szh!d?c8� r5l?g5v
n�c�s hÁszy k�szh!dJn�l�g5c8h%r,� l�s*n�g�n�c�sthjg*��v8n�l�g5h!d��3g�n�c�s h g*�3v3k�s%i^m v
��c3htw����oa�� � c8h�g¹l�c7w^c3�ºn�l�g5m m c3htw§d?c�n?r�»JÇ�� ¼ È ´1¾ �ps l~s%ye~s lJr�w r5h r5l?g*����a�� c8h%n?r5l�g�k�n�c�szh!d¹��c/n�b^c8h�g�� � h!g5ec7k

n�l�g5m mjc3h%w d�c�n?r d�n�l|i k�n�i&l|r »�È Ç ¼ È Ý!¾ �ßaWbjr5dJr ��r5d?d�szh!d
��r,g5l�h%r5��yJl�sze±n�bjr���� ô Ï���� ð dJn�i^�!c�r,d�m^l|sz} c3�tr�g5hºr�¦!v
k�r	����r5hjnÛd�n�g5lJn�c8h%wªmjszc8h%n¢y�szlÛn�bjr�g5d�d�c7w^h^e¨r,hjn�styºs	i�l
l�r�k�r5h%n����¹s	{!d?r5lJ}jr,��b c7w^bE���¹d�n�l|i k�n�i&l|r,����·xÏ��u� ð d�m%r�k5vn�l�g�»�È�� ¾ �jg*h%s%n�b%r5l"k5g5d?r~c3h��b!c/k5b�n�bjr~�%s m g5h n�eqs!��r�k�i���r
d�b%s%i��3� yJc7n®lJr5g5�^cÚ��� c3h%n�s g d?c8h*w���r d|i {&d|n�c�n�i n�c�szh!g*�
}^g�k5g5h k��«�

Ñ?h�dJn�g5l�¸ºk�s h%n�l�g5d?n1�p�~r¹yJc3h ��n�b g�n�d�m%r�k�n�l�g�szy~e�g5h �
�3g5lJw r5l�d?m%r�k5c�r,d1�odJijk,b�g5d���s	�~r5ld�� e�eqr�n�l���m%s!��� g�n?s e~c�k
e�s ��r�k�i���r5d���g5h^�¹bt�^� l�s5w r5h^vfszlÞ}^g5h¹�jr,lÞ©�g5g*��d�v8{ s h � r5�
k*��i^d�n�r,l�d~s yqd�eg*����r5l��%s m g5h n�e~s!��r�k�i���r,d,�fd�b s*� h%s�r�}tc8v
�jr,h%k�rxs%y�sz}%r5l�g*�N��lJs%n�g�n�c�szhu��©rx{ r*�3c�r�}%r�r,h �!v8s	} r5l?v8r,h!�
l�s	n�g�n�c�s h�c3d�c3h b!c7{&c7n�r,��{j�§dJn�l�szhtwÛg5h!c�d�s*n�l�szm!c7k°c3h%n�r,l�g�k5v
n�c�szh!d��c�n�b c3hÜn�bjrÃ��s	��r,l�d�� e�eqr�n�l��ªe�i���n�c3v�dJi {�dJn�c�n?i!v
n�c�szh!g*�pn�l�g5m m c3htw¤d�c�n?r5d~lJr5Ì%i�c�l?r5�¡n?s°g�k�k�s%ee�sz�!g�n?rxd|i^k5b
�3g5lJw r�d�m%r�k5c�r5d���a�b i^d1��n�b%r5d�rx�3g5l�w!r,l�d�mtr�k5c�r5dq�3c3¸%r*���¬r�¦&c3d|n
c3h�n�b%r�Êj��c�{!l?g5n�c7sthjg%�JË��3c3ec7n1�ts%d�k,c8����g1n�c�h%wxg	l|s%i^h ��k�r5l?n�g5c3h
r5Ì%i&c8�3c�{^l�c�i^e s%l�c/r5hjn�g�n�c�szh!d§c8h^d|n?r5g5�Üszy�l|s%n�g�n�c8h*wªg	d�g
i^h!c�nx»JÇ*È ¾ ���qr�n1�u�%r5d�m c�n�r(dJijk,b�dJn�l�s%h%w��%s m g5hjn�v�b%s dJnc3hjv
n?r5l�g�k�n�c�szh!d��¹eg5hj�Üszy�n�b%r5d�rÃ�3g5l�w^r5l��%s m g5hjn¢d|�td�n�r,e�d
r�¦&b c�{^c�n�r�}%r5hßd�b^g5l�m%r5l¡}^c�{^l�g5n�c7s h gt��g�{!d?s%l�m%n�c�s%h^d¡n�bjg	h
n�bjszd�r¿sz{!d?r5lJ}jr,� y�szlÜd�e�g%����r5lÎ�tstmjg5h n�dÃn�l?g5m!m%r,� c3h
b!c;w�b!����d�� eeqr�n�l�c�k5g*�¤d�c3h*w���r�d�i {^d�n�c�n?i n�c�szh!g*�°d�c�n?r5d��x�
d�g�n�c3d�yJg�k�n�s lJ�¢g5h gt��� d�c3d�szy�n�bjr�d?m%r�k�n�l�g�sty�n�b%r5d?r��3g5l�w^r5l
�3c�{^l�g�n�c3hzw dJ� d�n?r5ed�e�i^d�n¢�jr,g*���c�n�bÜn�bjrßg5�!� c�n�c�szh!g*�
k�ste�m��3c7k,g1n�c7s hxs%yod�c3e�i���n�g5h r�s	i�d����xk�szh!d?c8� r5l?c3hzw({ s%n�b¬c3hjv
bjr,l|r,hjn�g5h^��n�l?g*m m c3hzw&vNd�c�n?r5v�c3h �ji k�r5�¹d�m r�k�n�l?g*�py�r,g�n�i^l�r,d,�
 pr5y�s lJr~g5n�n?r5e~m n�c�h%w(d�i k5b¬g5h^g*��� d?r5d�� �~rqn�i&l�h(yJc8l?d�non�s

g¹d�c3em&��r5le¨st�tr	��dJ� d�n?r5e�s%y~g¡��c8h%r,g*lqn�l�c3g�n�sze�c�k(e�s ��r5v
k�i���r¬d�i k,b�g5d!��· ð c�h�d�s �3c3�¬��� ð �o·~i^l�Ñ"�ßd?mtr�k�n�l�g�szy
��· ð Ï���� ð d?g	e�m���r,d�d?bjs	� k�ste�m��3c7k,g1n?r5�ßm!g�n?n�r,l�h^dºszy
d�b g5l�m£�3c3h%r5dx��b c�k5b�� s�h s*n(g5m!m%r5g5l�n?s�e~g1n?k5b�g�lJs%n�g5v
n�c�szh!g*�&�j�th!g5e�c/k5dÞ��#�$&%�'$)(+*-,�. � �^g5h!�xd|sÙe�g���{ r�k�s emjg5v
l�g�{���rÅc3h�n�b c3dpl�r5d?m%r�k�nfn?s~n�b%r~�3g5l|wtr5lp�%s m g5hjn�d,�^�~s*�~r�}jr,l,�
n�bjr�w&g5d?v�m^bjg5d?r} c�{!l�g�n�c�szh!g*�¹n�l�g5h^d�c�n�c�szh!d�s y/��· ð g	l|r
} r5lJ�Ã�qr*�N�°¸jh%s%�h × n�bji^d��xg	h%�Ãmjr�k�i��3c3g5l�y�r5g5n�i^lJr5d�c3h
d�m%r�k�n�l?g�s y0��· ð Ï � � ð g5l|r¤c8eeqr5�!c3g�n?r*����g�n�n�l?c�{ i^n�g�{���r
n?s�r,c�n�b%r5lx�%s m g5hjn�v��%s m g5hjnxc3h%n�r,l�g�k�n�c�s%h^d�szl�n�s�c3h%n�r,l�g�k5v
n�c�szh!d��c7n�b�n�bjr���� ð b%s d|n5�p©�r¬n�bjc3h^¸ºn�bjr
��· ð Ï���� ðd�� dJn?r5e �~c��N��m l|s%}zrÐn�sÎ{ rÃg5h±r�¦ k�r*�N��r,hjn¢g*lJr5h^gÐy�s l
r�}^g*��i!g�n�c3htw¹n�b%r�}^g5l�c7szi!d�r*��r,eqr5hjn�d�s y"n�b%r1��a�� e�sz�jr	�3d
c3h¬n�b%r���c3e�c�n�s%y�dJn�l�s%h%w�����bjc3h �jr,l|r,�¹l�s*n�g5n�c7sthW�

Ñ?h��b g�nxy�sj�N��s%�d��qr°�%r5d?k5l?c�{ r¹{^l�c�r,y�����s*i^l�r�¦&m%r5l?c8v
e�r,h%n�g%��e�r�n�b%s � d�g	h ��m l�r5dJr5h n�s	i�l�m^l|r	�3c3e�c�h!g5l���b^c�w&bjv
l�r,d|s!��i n�c�szh±Ñ�� g5{^d|s l?mjn�c7s hÃ�^g�n�gy�s l�n�bjr���· ð Ï � � ðd�� dJn?r5e��^©r~�~c����Wd?bjs	�Ðn�bjg5n"n�bjrdJn�l?s%h%w r5dJn�g�{�dJs l?mtn�c�s h
y�r5g�n?i�lJr5d�g	lJr��%i^rqn�sxc3d�s �3g�n?r5����· ð e�s!��r�k�iE��r5d��&g5h!�¬h s*n
n?s ����· ð	�·§ k	��i^d�n?r5l?d1�¹©�rÜ� c3dJk�i�d?dn�b%r5d?rÜeqs h%s e~r5l
d�m%r�k�n�l?g�c�hn�r,l�ed¡szy�k5g5h^�jc3� g5n�r�n�l�g5m m!c�h%w�d?c�n�r§d|n�l�i k5v
n?i!l?r5d��(g5hj�Ãn�b r£k�s%l�lJr5d�mtsthj�^c�htw�l�s*n�g�n�c�sthjg*�(}^dÛ��c�{^l�g5v
n�c�szh!g*���%� h!g5ec�k5dqs%y�n�b%rxn�l?g5m!m%r5��e~sj��r�k�iE��r5d1��©rx�~c����
w^c�} r¬g¹�3c�d�n~szyqb%�^mts	n�bjr5dJr5dg�{ s%i n�n�b%r¬m%s d?d�c7{���r�s l?c7w^c3h!d
s y¹n�b%r¢hji^e�r,l|szi!d��~r,g5¸tr,l�g�{^d�szl�m%n�c�szhÐy�r,g1n?i^l|r,d1�{ji n
g�n?n�r,e�m%nhts°Ì%i^g*h%n�c�n�g�n�c�}%rxg*m m!�3c�k,g�n�c�szh�s%y�k5l��td�n�g*�oyJc�r	�3�
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stl ��a���e~s �%r*��dfg5n�n�b!c�d�n�c3e�rj�	©r�r5h ��n�b!c3dpe~g*h%i^d�k5l?c3m%n
�c�n�bg�d|i^ee�g5l��«�Åg	h � �3c3dJn�dJs e~r�s y�szi!l¹c�ee�r,�jc3g�n?r
m��3g5h d�y�szl~y�i!n?i^l|rxr�¦&mtr,l�c3e~r5h%n�g%�og	hj��n�bjr�s%l?r�n�c�k,g*�p�~s l�¸
n?sxn�r,d�n�n�b rm!lJs m%s%d�r,�¹bt�^m%s	n�b r5dJr5d1�

��U��������5Z�`
	��5X Y���
·~i^l"r�¦�m%r,l�c3e�r,h%n�g%��g	mjm g5l�g�n?i^d�g*h �¬d�g5e�m!��r~m^l|r,m g*l?g5v

n�c�s h£n?r�k5b^h c8Ì%i r5d°b g�}jr�{ r�r,h�jr5dJk5l�c7{!r,�c8h�%r�n�g	c8�{jr,v
y�stl|r°» ´ ÄE� ´�Ý �/Ç ´	¾ �p¥~s%m%r5�¬��� ð d|s^�3c��^d�g5l�r(m l�r5m g5l�r,�º{ �
l�g5mjc3�}^g5mtstl��%r5m%s d?c�n�c�szh¯s y(m!lJr�k�szsj��r5� � � ð wjg5d�g5h!�
l?s*s e®n�r,e�m%r5l?g5n�i^lJr ��· ð wjg5d�s%h n�s§g  pg%Ó ð d�i {^d�n�l�g�n?r
k�s%s ��r5�n?s��

≈
Ç�� c3h£g��3c3Ì%i^c8�¢bjr	�3c7i&e ���3��r � {&g�n�b

k,l��%s dJn�g�n1� ©�rqszmjr,l�g�n?rqn�bjrqszl�n�bts&Ï~mjg	l?g�b � �!lJs*w r,h�k�s h v
} r,l|n?r5lxg�n ´�½ ���o� c�r*�3�^c�htwÛg�y���s%�Ís y�m lJr5v8k�s%s ��r5����� ðk�s h%n�g	c�h^c8h*w

≈ µ � µE´�� l�rzd�c�� i!g%�^s!l?n�b s!b �^�!lJstw&r%h¬���%� ð	�cNe�m%i^l�c�n�c�r%dx» ´�Ý^¾ �Wa�bjr��� ð y��/s � c3e�m cNhzw&r%d�i^mjs^h�n�b%r
d�i {!d�n�l�g1n?r�g1nxg Æt½ °

g5htw���r × �ji^l�c3h%w�g��%r5m s%d�c7n�c�s h£n�b%r
m^l|r,d�dJi!l?r£s y�i&htk�s h �jr,hjd?r5� � � ð w^g5d�l?r5e�g5c3h d�{ r*��s%�
∼ ´�µ*¶ ô a�s%l�l��ua�bjr���· ð � s%m g	h%n�c3d�e~r�n?r5l�r,��c3h%n�s�n�b%r
� r5m%s d?c�n�c�szh�k,l|� szd�n�g�n�yJl�s%e g¢d�r5m g5l�g�n?r�w^g*d�b^g5h �E�3c3h*w

e�g5h^c�y�s!��� × n�b%r��%s m g5h n�c3hE��r�n�c3d�d?c�n�i^g5n�r,�¬g�n�g	h�g	h*w���r~szy
Æ ½ °

yJl?s%eÐn�btrd�i {^d�n�l�g5n?r�dJi^l�yJg�k�rh%s l?e�g*�?��g�n�É µ °
n�sxn�btr

��� ð dJs%i^l|k�rj�~ÑÚh!� c�}^c��ji^g*�d�g5em&��r�m l|r,m!g5l?g1n�c7s h¢�jr�n�g5c��3d
g5l�rqw&c7} r5h¬{ r*��s%�Ãc3h¬n�b%r�yJc;w!i^lJr�k,g5mtn�c�s h d1�

© r l|r�k�s l?� Ñ�� g�{!d?s%l�m%n�c�s%h d?mjr�k�n�l�g s y s	i�l
��· ð Ï���� ð d?g5e�m!��r,d�g�k5l�szd�d�n�b%r�� µzµ n�s Ý � µzµ k5e ¶ íl�g5h*w^r°g�nxg�lJr5d�s ��i n�c�sth�s%y µ � µ	µ ��k5e ¶ í × n�b%r�e~g*c�hÛstmjv
n�c�k,g*��g�¦�c3dÎc8dÎm!g5l?gt�N��r	�n�s n�b r®dJij{&d|n�l�g�n?r®h%s l?e�g*���
a�b r±Ó&s*i&l�c�r5ln�l�g5h^d�y�s l?e Ñ�� d?mjr�k�n�lJs eqr�n?r5lÐ�� olJi!¸ r5l
Ñ�ÓpÀ ´ Ç µ �0� � c3d�r,Ì%i!c3m mjr,����c�n�b£g¡w���s%�~{^g5l¬d|szi!l?k�rj�Þg
�� pl£{ r5g	e~d�m!�3c�n?n�r,l,�¤g5h � g±��c�Ìji^c3�Íh!c�n�lJs*w r,h¿k�s	s!��r5�
�qw �o�!a«r� r�n?r�k�n?szl1�&a«sxg1k�k�sze�e~s%�^g�n�r~n�bjr�Ñ"�¢� c3g�w&h%s d�v
n�c�k ��n�b%r£r5h n�c3lJr£s m%n�c�k5g*�¹m g�n�bÜc3d�r5hjk	��szd�r5�Ð�c7n�b!c3hÃg
µ � ½ e � m%s ��� k5g5lJ{!szh!g�n?r�{^s*¦ m%i�l�w r5����c�n�b�gºk�s%h^d|n�g*h%n
y���sz�Ðs%y�� l��1� ð w^g5d5�

�^U�������]��8Y��
Ó�c7w i�lJr ´ d�b s*�d�n�b r ν� í�ð � í?' · ð l�r�w^c�szh¡szy�g�{^d�s%l�mjv

n�c�szh�d�m%r�k�n�l�g°yJl�sze n�bjl?r�r°� c8yJy�r,l�r5h%nxg	d�vN�jr,mtszd�c�n?r5����� ðd�s �3c3� d�k�s%h n�g5c3h c3hzw ��· ð k�s h%k�r5hjn�l?g1n�c7s h d�l?g5htwjc8h*wºyJl�s%e
∼ µ � µE´ m mje�i^m�n�s ´ ��Ç¹mjm e¬�Wa�bjr�k�s h%k�r5h n�l?g5n�c7sthjd~g	l|r

µ¿¤èÁÂ²�Æ ä� `åyÕtê�ò`ÚÙ`á�ö�Ö Úù)ò`á�ã�ætöûÙ�Õ/ÚZÜ½ö`øZÙªã�ã�Õ�ò`Ó�ß�ã�á�Ú�òkÖ ö`ã�ß   � � ò`Ú�×�Ö ß�ò�Õö

=
ð�ä ô���æ�ÚùZöªÕ�Ö ù,Ö ùZúfß,Ö�ÜûÜ¦ã�Ù�ã�ù�ö{æ�ÚùZæ�ã�ù�ö`Ù`Õ�ö�Ö Ú·ù·ò÷ÚZÜ ù·Õö ë�Ù`Õ·×�Ö òªÚ Ó

ö`ÚáÂÖ æ{Õê·ë�ù�ßZÕ�ùZæ�ã��!� � ä���Ù`Õ�ætãnü�íkÕ�� Ö ò�Ü¦Ú�Ù)ÕyíJ�rá�á·Ô ���"!   � �
ò`ÕÔ�á�×�ã æ�ÚùZö`ÕÖ ùÂÖ ù�ú ∼ ñ�ä ñ¯í�á�á·Ô���� � Õtò�Õtù\ë�ù,Ö ùZöûãtù1ö�Ö Ú·ù·Õ·×/Ö Ô/áZë Ó
Ù¥Ö öûì$#"òªÕtÔ/áÂ×èã�ö ø,Ö æ?�1ùZã�ò`ò�Ö ò�ð�ä î�Ô/ÔâäE��Ù`Õæ�ã{üí�ê5��Ö�ò)Ü¦ÚÙ Õùnýrá�á·Ô�"��×
!   � � òªÕ�Ô/áZ×¦ã\æ�Ú·ù1ö`Õ�ÖèùZÖ�ù·ú

≈
ñ�ä ñqô{áZá�Ô£��� � Õò{Õ�ùlë�ùÂÖ ù�öûãtù Ó

ö�Ö Ú·ù·Õ·×�ÖèÔ�á1ëZÙ�Öèö¦ì�#�òªÕtÔ/áÂ×èã�ö`øZÖèæJ�Zù1ãtò`ò�Ö ò«�Âä ñ�Ô/Ôâä*��ÙkÕtæ�ã�ü�íkæ�� Ö ò�Ü¦Ú·Ù"Õ
í·ä ð áZá�Ô���� � !   � � òªÕtÔ/áÂ×èã�öûø�Õtö Öèò�íä ô{Ô/Ô ö`ø,Ö æJ�'äj�'ø�ã�Ö ù�ç·ã�Ù�öûã�ß
ö`Ù�Ö�Õ�ùZú·×¦ã�ò/Õtö�ö`øZã�ö`Úá�ÚZÜ�ö`ø�ã ÜûÖ�úë�Ù`ãâÖ ù�ß,Ö æ�Õ�öûã�ö`ø�ã�áZÚò�Öèö`Ö�ÚùZò�Ú·Ü"ò`ã�ç·ã Ó
Ù�Õ× ú·Õ�ò á·ø�Õtòªã Ù�ÚÓ¦çZÖ êZÙªÕtö�Ö Ú·ù1Õq×�× Ö ù�ã�ò Ü¦Ú·Ù�ö`ø�ã

ν � Ô/Ú·ß·ã Ú·Ü
ÿ � � ÿ&% � � ' ôZñ)(�ä ��ÙªÕ�æ�ã�ütíÞÕ���ø�Õtò�ê�ã�ã�ù{Ùkã�ò`æ�Õ�×¦ã�ß{ê1ì{Õ)Ô�ë,×�ökÖ áÂ×¦Ö�æ�ÕtökÖ ç·ã
Ü�Õæ�ö`ÚÙ"Ú·Ü�ô$#,Õ�×¦×�ö`ø�ã/ö`Ù`Õtæ�ã�ò�ø�Õtç1ã�ê�ã�ãtù)ß,Ö ò`á,×�Õ�ætã�ß)ç·ã�Ù`ö�Ö æ�Õ�×û× ì�Ü¦Ú·Ù"ã�Õ�ò`ã
ÚZÜ�á�Ù`ã�ò`ãtù1ö`Õtö�Ö Ú1ù�ä

µ¿¤èÁÂ² Í ä�$�ù1ùZã�Õ·×�Ö ù�únêZã�ø�ÕtçZÖèÚÙ)ÚqÜ ö`øZã\íä ðná�áZÔ��� � !   � � ò`ÕtÔ/á,×�ã
ß�ã�ò`æ�Ù¥Ö ê�ã�ßrÖèùré�Ö ú�ä�íä �ÇÙ�Õ�æ�ã�ü�ðÕ��)Ö ò/Õ�ù÷ãJ�Zá�Õtù�ß·ãtß÷çZÖ ãJ�~Ú·Ü�öûøZã)Õ�ò`Ó
ß�ã�áZÚò�Ö ö`ã�ß�ò`á�ã�æ�ö`Ù`ë�ÔXá·Ùkã�ò`ã�ù�ö`ã�ß�Õ�êZÚç·ã Ö ù�öûÙkÕtæ�ã)üí�æ��ä	�ÇøZã#ö ã�Ô/á·ãtÙ`Õ Ó
ö`ë�Ù`ã ò`ã+*1ëZã�ù�æ�ã Ö òtØ ükð·Õ�� 


=
ð,ä ô¢�#ïTükðê	� 


=
ô,ä ý���ï ü�ðæ��


=
ð�ä ô~��ï"ükð·ß5� 


=
ô�ä ý���ï�Õù·ß�ü`ð1ã�� 


=
ð�ä ô��äj��ø·ã ×èÕ�ê1ã�×�ò

α′Õtù�ß
α′′ ßZã�ù�Úö`ã�ö3��Ú ù�ãJ�fÜ¦ãtÕtöªë·Ù�ã�ò�ö`ø�Õtö�ú·Ù`Ú��fÖ ù ß·ëZÙkÖ�ù·ú)Õ�ùZù·ã�Õ�×¦Ö ùZú�ä

* � * ð � � , -

íÖâ 5?â 6?ç�7tâ 5�6�â 69:«æ�;,ã>=�;5ê/ç ? @�êNï�ð�ñ5ñ�ñ	ï B,ì?ðEDzï 7 ä<F5ì&4EG<H?ñ 3�4 H



r,d�n�c8e~g5n�r,��g5d��%r,d�k5l?c�{jr,��m^l|r�}^c7s%i^d����¹»ÚÇ ´5¾ i&d�c3h*w(gq}^g*��i r
sty ½%½%µ ¸jexÏ~e�s!��y�s l~n�b%r

ν� ��· ð c3hjn?r�w^l?g5n�r,��g�{&d|s l?m v
n�c�s h¡k�s*r,yJyJc�k5c�r5h%n�»�ÈtÉ ¾ ��aWbtrxm%r,g5¸!dq�3g5{jr	��r,�

α
�

β
�Wg5h �

γ� s%ec3hjg5n?r�g*�N��n�b l�r�rd�m%r�k�n�l�gj�!{ i^n�d�b s*�Ãec3htstl�d?g5e�m!��r,v
n?s vNd�g	e~mE��r�}^g5l?c3g�n�c�s h dÃc3h l|r	�3g5n�c7} rÍc3hjn?r5h d�c/n�c�r5d5� ��s	n
d�btsz��h�g5l?r�n�b r

ν� íJ� � í?' · ð g5h � ν� íJ' · íkð � í�ý ·�l�r�w^c�s%h^d
sty�n�b%r§d�m%r�k�n�l�i^e �%r5m c�k�n?r5��c�h¯n�l?g1k�r�� ´ k � �¨c3h£��b c�k5b
d�c8e~c��3g5l¹y�r,g1n?i^l|r,d1�Ågt��d|s¢eg�n�l�c/¦�v�d?b!c3y�n?r5��{!�

≈ ¼�½ k,e ¶ íyJl?s%en�b rÞwjg*d?v�m b!g5d?r�} c�{^l�g�n�c�s%h^g*�!{&g5hj��s l?c7w^c3hjd�» Æ µ � ÆE´1¾ �g	m m%r5g5lqy�s l�r5g5k5b¹h^g�n�i^l�g*�ug1{ i^h!� g5hjk�r�c3dJs%n�szm%s e�r,l,�Ea�b%r
sz{!d?r5lJ}jr,��m%r5g5¸°m%s d�c�n�c�s%h^dqg5h �º�3c3h r��~c3�jn�b dqg5l�rÙd|i&e�eg5v
l�c���r5�¹c3h�n�bjra�g�{���r �

Ó�c�w^i^l|r�Ç�d�b s*�d�n�bjrxr5yJy�r�k�n�d�s%y~lJr5m%r5g5n?r5��n�r,e�m r5l?g5v
n?i�lJr~k��%k	�3c3h*w¬szh�n�bjr

ν � íkð � íJ' · ð {^g	h ��szyfn�b%r ´ �/Ç�m m!e
��· ð Ï � � ð d�g5e�m!��rÙ�jr5m c�k�n?r5�°c3h¡n�l�g�k�r¬� ´ k � ��a�b%rxeqs dJn
m^l|sthtszi!h%k�r5� k,b!g5htwtr s%{^d�r5lJ} r5� �%i^l�c3h*w n�b%r®c3h!c7n�c3g*�
�g5l�ec�htwÛyJl�sze �

=
ÇE� Æ n�s Æ � � ��c3d�n�b%r�dJn�l�s%h%w�c�l�l|r,v

} r,l�d�c�{���r¤�%r�k5l?r5g5dJr�c3h�n�b%r�c�hjn?r5h d�c�n���s y~n�b r
γ
mtr,g5¸�g�n

Ç*È Æ	Æ ��Ä Æ k,e ¶ í × n�b%r§d�g5e~r�{!r5b g�}^c�s%l¹c3d�s%{^d�r,l|} r,�£y�s l
n�bjr¬s	n�b r5l0��· ð c3d|s%n?szmjsze�r5l?d1�og5d��~r	�����u©r¹g*�3d�s¤hjs	n�r
n�bjr d�c3eqi«��n�g5h%r�s%i^dÁw&l|s%�Ån�b s%yÁn�b%r

α′
mjr5g5¸ g�n

Ç*È Æ È«��É ´ k,e ¶ í �^n�bjrq�~r,g5¸jr5h c3h*w¹g	h �¬d�b g5l�m%r5h^c�htw(szyfn�btr
α

�3c3h%rj�on�bjr¹d?n�lJr5h%w n�b r5h c3h*w�g	h ��{�lJs g5�%r5h^c8h*w§s yqn�b r
βm%r5g	¸«�xg5h ��n�b%rg5m m%r5g	l�g5h k�r�s y�g

≈ µ � ½ k5e ¶ í {^l�s%g	�
g�{�dJs l?m%n�c�s hÁ��i^em hjr,g5l Ç5È Æ%Æ � Ä�k5e ¶ í � a�l?g5k�r ��Ç1k �d�b%s%�~dqn�b!g�nqi^m%s h°l�r5v3k�s	s!�3c3h*w°n�s �

=
Ç�� Æ ��n�btr

α
g5h!�

α′
m r5g5¸ d¿�~r5g5¸ r5h«�ßg h%r��

α′′
��c8h r g	m mtr,g5l�d g�n

Ç*È Æ È«��É ��k,e ¶ í n?s1w^r�n�b%r5l��c�n�b�s	n�b r5l��qr,g*¸%r,l¬y�r5g�n?i^l�r5d
c3hºn�b%r¬Ç	È Æ È��/Ä¡n?s°Ç*È Æ È��/É¹k5e ¶ í l|r�w�c/s h«�pn�b%r β

y�r,g�n�i&l|r
d�n�l|r,htw n�b%r5h^d g	h � {^l|stg5�jr5h d y�i^lJn�b r5l�� g	h � n�btr
Ç*È Æ	Æ ��Ä�k,e ¶ í ��i^e�m�{^l�s%g5� r5h d�g5h!��Ïqs lo�!c3e~c3h!c�d�b%r,d1� �or5v
m%r5g5n�c�htw�n�bjr�n?r5e�m%r,l�g5n�i^lJr�k�� k*��r �%n�l?g�k�r5d���Ç*� � g5h ����Ç5r � �d�b%s%�~d n�b%r ��g5l|w r	��� lJr�} r5l?d�c7{���r h!g�n?i^l�r s y n�bjr,d|r
k5b^g5h*w!r,d,�u��d�l|r,mtstl|n?r5��c3h�n�b%r¹a�g�{���rj�un�b%r¬{^l�szg*�%r,h!c�h%w
s y�n�btr

ν � í�ð � í?' · ð β
y�r5g5n?i!lJrÐi&mtszh g5h^htr,g*�3c3htw c3d

�3g5lJw r*�����ji rxn�s¹n�b%r¬g5m^mtr,g5l�g5h%k�rxs y�g¬d�b%s%i��3� r5lqs%h�n�btr

a�g�{���r
#�ãkÕJ�/á·Útò`Ö ö`Ö Ú�ù·ò�ü`ækÔ þÿ ��Õ�ù·ß���Ö ß�öûø·ò�ü�é,õx�/ónïtÙªÚtë·ùß·ãkß/ö Ú�ùã�Õ�Ù ãkòûö'ñ�ä ñtñ���æ�Ô þtÿ ��ïÕ�ù·ß/Õ�òûò`Ö úù·Ô�ã�ù·öûò�Ü�ÚtÙ�ö¦ø·ã�Ô�ÕtÖ ù" ûå�Õ�ê�òûÚÙûá·ö Ö Ú�ù·ò'Ö ù"�^� � !   � � ä �ÇøZã
×�Õ�êZãt×èò

α
ï

β
ï,Õtù�ß

γ
Ù`ã�Ü¦ã�Ù"öûÚ�ö`øZã�ö`ø�Ù`ã�ã�×�ÕÙ`ú·ã�ò`ö�á�ã�Õ?��ò"Ú�ê�ò`ã�Ù`ç1ã�ß Ö ù)ÕtòªÓ�ß�ã�áZÚò�Öèö ã�ß)ò`ÕtÔ/á,×�ã�ò+#¯ö`øZã/×¦Õtê�ãt×�ò

α′
Õtù�ß

α′′ Ù`ãtÜ¦ãtÙ�ö`Ú ö8��Ú�Õß·ß,Ö ö�Ö Ú·ù·Õ·×Çò`ö`ÙªÚ·ù·úÜ�ã�Õtö`ë1Ù�ã�ò�ö ø�Õtö�Õtá�áZã�Õ�Ù�ê�ã�ö3��ã�ã�ù
α
Õtù�ß

β
ëZá�Úù�ö`ã�Ô/á�ã�Ù�Õ�ö`ë·Ùkã�ækìZæt×�Ö ù�ú�ä*��ø�ã � Õtò`Ó¦ßZã�á�Úò�Ö ö`ã�ß��âòªáZã�æ�ö`ÙªÕ Õ�Ù�ã�öûÕ��·ã�ù�Õtö 
 =

ð,ä ô��#ï�ö`ø1ã � Õ�ùZù�ã�Õ�×¦Ö�ù·ú��
ò`áZã�æ�öûÙ�Õ{Õ�ö 


=
ô�ä ýÙ�#ï"Õtù�ß\ö`ø·ã � Õtù�ùZã�Õ×�ã�ß��{ò`á�ã�æ�ö`Ù`Õ{ë�á�Ú�ù\Ùªã�Ó�ætÚÚ·×�Öèù·únö`Ú 
 =

ðÂä ôÙ�#ä!�'ø1ã ú1Õtò`Ó¦áZø·Õò`ã çZÖ ê�Ù`Õö�ÖèÚùZÕ×�ê�Õtù�ß\ÚÙ¥Ö ú�Ö ùZòtï
ν � ï"ÕÙ`ããtò`ö`Ö�Ô/Õ�ö`ã�ß�Ü¦Ù`Ú·Ôfß�Õtö`Õ�Ö ù�å�ãtÜ�ä¯ôqñ

�,Õê·ã�×
#Çã�Õ��)áZÚò�Ö ö�Ö Úù�ò/ü3��Öèß·ö`ø�òJ�

$�òªò�Ö ú·ù�Ô�ã�ù�öÕtò`Ó¦ßZã�á�Úò�Ö ö`ã�ß Õtù�ùZã�Õ×ûÖ ùZú Õtù�ù�ã�Õ�×¦ã�ß

α
ð·ð·îý,ä ð���')ü�ñZä ñô·ñ�� ððZî�ý�ä �·ñ·ñ�ü¥ñ�ä ñ,í��5� ððZî�ý�ä ð	��� ü�ñ,ä ñ�ítñ��

ν � ÿ � � ÿ&% � �
α′

ù�ä Ú�ä
ν � =

ðð·ý���ä ôý
α′′

ð�ð�îtýÇä ô��·ô��Xü�ñ,ä ñtð����
β

ð·ð·îý,ä ý�'�í�ü�ñZä ñ��·ñ�� ððZî�ý�ä ý·îð ü¥ñ�ä ñ��·ñ�� ððZî�ý�ä ý�'·î�ü�ñ,ä ñ�ð����
γ

ð·ð·î	�,ä ñ	�	��ü�ñZä ñ,í��5�

α
ð��ð�'�ä ý�����ü�ñZä ñ����5� ð��·ð�',ä ýô·ð ü¥ñ�ä ñ,í��5� ð��·ð�',ä ýô·ð ü�ñ,ä ñ�íJ���

ν � ÿ&% � ÿ
� � ÿ�
 �

α′
ù�ä Ú�ä

ν � =
ð����ð�ä�íí

α′′
ù�ä Ú,ä

β
ð��·ð·î,ä ô,íJ� ð��·ð·î,ä ô�ð�� ð��·ð·î,ä �	��� ü�ñ,ä ñ�ítñ��ð��·ð·î,ä ôð·ð ü�ñ,ä ñ�ítñ��

γ
ð��ðZî�ä '���')ü�ñZä ñð·ñ��

α
ð��ô��,ä ý�í���ü�ñZä ñô·ñ�� ð��ô��,ä ý�íký ü¥ñ�ä ñð·ñ�� ð��·ô���ä ý,í�ô ü�ñ,ä ñ�íJ���

ν � ÿ
� � ÿ&% � �

α′
ð��·ô���ä �,í�ð ü¥ñ�ä ñ,í��5�

ν � =
ð��·ô	��ä�íkô

α′′
ð��·ô���ä �·î	� ü�ñ,ä ñ�ðZñ��

β
ð��ô·ô,ä ������ü�ñZä ñð��5� ð��·ôô�ä ô·ñô ü¥ñ�ä ñ��·ñ�� ð���ô1ôÂä ���·î)ü�ñ�ä ñô·ñ�� �

γ
ð��ô·ô,ä '��	��ü�ñZä ñð·ñ��

�����ãtÕ?��ï�ò�Ö�úù�Õ�× !�ù�Ú·Ö ò`ã ∼ í�#�ù'ä ÚÂä�~ù�Ú�ö"Úê�ò`ã�Ù`ç·ã�ß�ï,ò�Ö ú1ùZÕ×
!�ù�Ú·Ö�ò`ã � � #���~òªøZÚë,×�ß�ã�Ù"Õtö"ð��·ôô�ä �·îð�æ�Ô þÿ ä

2
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l?r5�Ãd�c�� r£szy�n�b%reg5c3h�m%r,g5¸ × n�b%r
ν � í?' · í�ð � í�ý ·

βy�r,g1n?i^l|r§g�k�n?i^g*�����d?m&��c�n�d¬k�sze�m!��r�n?r*���¢c3hjn?s�n?�~s�d�b g*l?m«�
�~r	���3vNl�r5dJs!��}%r5�¹m%r5g	¸ d�dJr5m^g5l�g5n�r,�¬{j�

≈ µ � µ Ç�k5e ¶ í �Ó�c�w^i^l|r�È°d�b%s%�¨d¨n�b%rxÇ*È Æ ½ n�s°Ç*È ½%µ k5e ¶ í l?r�w^c�szh�s%y
n�bjrÅd�g5e~rqd?mjr�k�n�l�gqg	dp�jr,mjc�k�n�r,��c8h�ÓEc�wW� ÇE�&À*r�} r5l?g*��d�b g	l�m
h r��®m%r,g5¸!d�g	mjm%r,g5l�i^m%s h�n?r5emtr,l�g�n?i!l?r¡k��%k*��c3hzwp��eqs dJn
h s*n�g5{E����n�b%s dJr¹h%r5g5lÇ*È Æ ½ �/Ç ½ �pÇ	È Æ%½ �;È Ý �oÇ5È Æ ÄE� Ä Ý �ug5h!�Ç	È Æ Ý �/Ç ½ k5e ¶ í �

�!U���` ��_5]�� �5`3[%X
�������
	��)��� .� $ �+( � *���· ð�� � �A'���� �A'��

©r�g5d�d?c�wjh£n�b%r
α
�

β
�Åg5h �

γ
y�r,g1n?i^l|r,d¬n�s�c3dJs!�3g�n?r5�

��· ð e�s ��r�k�i«��r5d�g5d�szm!m%s%d?r5��n?s�����· ð	�·§ k	��i�dJn?r5l�d��%i r
n?s��^� ´ � n�b r�r�¦!n�l|r,e�rÅ�!c8��i!n�c7s h dfs y�n�b%rÅd�g5e�m!��r,d1�^��Ç � n�b%r��g1k,¸¯szy¹g5hj��dJ� d�n?r5eg�n�c�k�k�s h%k�r,hjn�l�g5n�c7s h��jr5m%r,hj� r5h%k�r �
g	h �Ü��È � n�b%r¢g�{^d�r5h%k�r��y�szl�g5d?v�� r5m%s d?c�n�r,� ��· ð Ï���� ðd?sj��c8�^d � szy�g	h%��szn�b%r5l¹g�{^d�szl�m%n�c�szhy�r5g�n?i^l�r5d�s	i!n�d?c8�%r�g
h^g5l�lJs%�

≈ ´ k5e ¶ í ��c3h �js	�¬����d�d?r5d?d�c�htw°n�b%r�}!g*��c3�jc�n?�¹s%y
n�b!c3d��3g5dJnm%s c�hjn¨l�r5Ì%i^c3l�r5dqgx{!l�c7r5yqlJr�}^c7r��Üs y�n�bjr¬�3c�n?r5l?g5v
n?i�lJr�szh�����· ð,�·§ k	��i^dJn�r,l�d,�a�b%r�w&g5d?v�m!b g5d�r¢} c�{^l�g�n�c�szh!g*�({!g	h ��szl�c�w&c�hÎy�s%l�n�b%r
��s%k5g*��c���r,��g5d|�^e~e�r�n�l�c/k�dJn�l�r�n�k,b�e�sz�jr¹s y�Êzd��3c�m!m%r5��m g5v
l�g*����r	�JË0��· ð � c3e�r5l?d�c3dfs%{^dJr5l�}zr5��» Æ Ç ¾ n�s{ r~d�b^c3y�n�r,��{ �
+ ´ ��Ä1È(k5e ¶ í l|r	�3g�n�c�}jrn?sÃn�b r�e�szhjsze�r,l

ν� í�ð � íJ' · ð{&g5h �Ûszl�c7w^c3h�g�nxÇ*È Æ É&� ´�Æ k5e ¶ í × n�b%r�stl|r�n�c�k5g*�~k,g*��k�iE��g5vn�c�s h d�» Æ È ¼!Æ ½ ¾ m l�r,� c�k�nÃd�b c3y�n�d�s y¯{ r�n��~r�r,h µ g5h!�
+
Ç�k5e ¶ í �Å�%r5m r5h �!c�h%w¢s h�n�bjr�� c3e�r,l�w r�ste�r�n�lJ�«�Åa�b%r

k�� k*�3c/k�� �·¸ dJ�!e~e~r�n�l�� ��· ð n�l?c3e�r5l�{�g5h �Üs%l�c�wjc8hÎc3d
d�bjc3y�n?r5��{ �

+
ÇE� ½ ��k5e ¶ í » Æ Ä ¾ �og5h!��n�bjr¹h s%h^v8k��zk*�3c�k�� ðd?� e�e~r�n�l|����· ð n�l�c3eqr5l"d�btsz��dpn��Ås�{^g*h �^du�c�n�b�szl�c�w&c�h^d

d�b c3y�n�r,��{ � ¼�½ � � ½ k,e ¶ í g*h �
+
È�� ½ ��k,e ¶ í » Æ%Ý^¾ �g*���d�b c3y�n�d°g�w^g5c3h lJr5y�r,l�r5h%k�r5�n�s¢n�b%r�w^g*d?v�m b^g5d�r�eqs h%s e~r5l

ν � {^g*h �Ászl�c�w&c�h�����g5l|w r,l¯w&g5d�vNm!b g5d�r ����· ð	�§ k*��i&d�v
n?r5l�d¹» Æ � ¾ g5h ��i���n�l�g5vNyJc3htr�m g5l�n�c7k	��r5d°» Æ É ¾ d?bjs	�®{^l�s%g	�
g�{�dJs l?m%n�c�s h d"g�k,l�szd�d�n�b rqÇ*È Æ µ n�sÇ*È�� µ k,e ¶ í l?g5htw r � aWbtrg�{�dJs l?m%n�c�s h�e�g�¦^c3e�i^e c�hßmti^l�r �qk,l�� dJn�g%����c�hjr �~h^g�n�i^l�g*�
c3d|szn�szm!c7k¨g�{!i^h �!g5hjk�rqd?sj��c8����· ð s	k�k�i l?dfg�noÇ1È Æ*Æ � �qk�e ¶ í �{ i!nodJs!�3c3��d�g5em&��r5domjl?r5m g5l�r5��{^���^c�yJy�r5l�r,h%n�eqr�n�bjsz�!d�k5g	h
d�b%s%� g�{&d|stl�m%n�c�sthjdÍg	ht�z��b r5lJrÁ{ r�n?�~r�r,h Ç	È%È µ g5h!�
Ç*È�� µ k,e ¶ í » ½zµ*¼�½ È ¾ �Â�g�n�l�c�¦Îc3d�sj��g�n�c�s hÃd�n?i^�!c7r,d�c3h%}js ��}^c3h*wÃw r5h%r5l�g*��� ¼��· ð k�sze�m!��r�¦!r,d¹g5l�r�yJg5l¬n�s%s¢h%i�eqr,l�s*i&d¬n�s�3c�d�n¹bjr,l|r
r�¦&b g�i�dJn�c�}%r	���¢» ½*Æ ¼�½ Ä ¾ �oa�b%r�Ñ���g�{^d�s%l�mtn�c�s%h§d�m r�k�n�lJi!e
s yqg ´ m m!e ��· ð Ï�� ð d�s �3c3��k5g	l|r,y�iE�N����m^l|r,mjg	lJr5��yJl�s%e
n�bjrxe�r	��n~d�btsz��d~gxd�c�h%w���rxd�b g	l�m���c�hjr��c�n�b�g��c�� n�b�szy
≈ µ � µ%µ	Ý k5e ¶ í g�n��

= ´z´ �����b c�k,bÜc�d§g5d�d�c7w^h r5�Ãn�s
�3c�{^l�g�n�c3hzw ��· ð e¨s^��r�k�i���r5d�c�d�sj��g1n?r5��c3h d?c3htw���r5vNd|i^{!dJn�c8v
n?ijn�c�s h g*�(d�c7n?r5d�» ½%Ý ¾ �¨�q���xs*n�bjr,l�m l�r�} c�s	i�d����ßl|r,mjszl�n?r5�
ν � l?r�w^c�szhÜd�m%r�k�n�l?gs%y�d�s ��r	��� ��· ð �tstmtr,�¿l�g5l|r wjg*d
» ½ � ¼ Ä%Ç ¾ �E�jr�i n?r5l?c�i!eÍ»?Ä1È«��Ä Æ�¾ �Eg5h!�x�u� ð »�Ä ½!¾ eg�n�l�c�k�r5dd�b%s%� eqi«��n�c�m���r¹g�{^d�szl�m%n�c�szh�y�r5g�n?i�lJr5d�d?m!g5h h^c8h*wÛg ½ n�s
´�µ k5e ¶ í l�g5htwtrj�&a�bjr,d|rÙy�r5g�n?i�lJr5d�g*lJr�m l�r,m g5l�g�n�c�szhu�^k�sthjv
k�r,hjn�l�g�n�c�s h«�g5h!��g5h!h%r,gt��c�htwß�%r5m r5h �jr,h%n1�g5h^� g5l?r�g	d�v
d�c�w&h%r5�¬n?s���· ð e�s!��r�k�i���r5d�c�h¹e�i���n�c3m&��r~n�l�g5m m^c�htw�d�c�n�r,d,�
g5h!��Ï~s%l�n?sÎg�wjwjl|r�w�g�n?r5�¿�<��· ð ��§ d�m r�k5c/r5d1�(Â�s%d?n�� c8v
l�r�k�n�����lJr*��r�}^g5h%n~n�s¹n�bjc3d~�!c�d�k�i^d�d?c�s%h�g	l|rxn�btr(d?mtr�k�n�l�g�szy
����· ð5�·§ k*��i^d�n?r5l?d�c8h¹d�s �3c3����� ð �b!c7k,b¹d�b%s%�Ãg�k�sze�m!��c8v
k5g�n?r5�®m g�n?n�r,l�h¿s y¢mtr,g5¸ d¯n�b l�s*i%w&b%s%i nn�b%rÎÇ*È Æ ½ n�s
Ç*È ½	µ k,e ¶ í lJr�w^c�s h�»JÄ ½j¾ �Ó�c3h!g*�N���«�xn�bjr�g�{&d|r,hjk�rszy�g*� �!c/n�c�s h g*�°y�r5g5n?i!lJr5d�c3h
n�l�g�k�r,d�� ´ g � g*h �¡� ´ { � �&y�szl"��b^c7k5b¬n�b%r!��· ð c8d�g�k�n�i&g*�����g5h�i!h^c�hjn?r5h%n�c�s h g*��c3e�m%i^l�c�n?��c3h�d�g5e�m!��r5d�k�s h%n�g5c3h!c�h%w
∼ ´�µ m!m e szy¬s%n�b%r,l��tstmjg5h n�d��y�i^l�n�b%r5l�dJi�m m%s l|n�d�n�btr
g5l|w i^e~r5hjn(y�s l¬h%r�w��3c7w^c�{���r��%s m g5hjn(g�w%w^l�r�w^g�n�c�szh�i&hj� r5l
n�bjr mjl?r5dJr5hjnÎd?g*e~m���r mjlJr5m^g5l�g5n�c7s hÁk�sthj�^c�n�c7sthjd5�/��s*n
d�b%s%�~h¹g5l�rd�m%r�k�n�l�g�yJlJs eÐs*n�bjr,lÞr�¦^mtr,l�c3eqr5hjn�d�g5n�bjc7w^b r5l
� ���"k�s%h k�r5h%n�l�g�n�c�szh!dq�b c�k5b %�� d�b s*�ªg1{^dJs l?mjn�c7s h�y�r5g5v
n?i!l?r5d�c�hºn�bjr(Ç*È Æ Ä¡n?s�Ç*È Æ É¹k5e ¶ í l?r�w^c�szh�g�n�n�l?c�{ i^n�g�{���r
nJs¬��� ��� ��� ����· ð5��§ k�s	e�m!�/r�¦ r�dq»ÚÄ*Ä ¾ �ja«b%r�d|r¨Ç�nJs ½ k�e ¶ í{���i^r�d�b c3y�n�d(yJl�s%eÁn�b%r�e�g�n�l�c7¦�c�d?sj��g1n?r5�¢e¨sthtste�r5l(g�{!v
d�szl�m%n�c�szh!dog5l�rqc3h¬�3c3hjr��c�n�b�n�b r

+
Ç�k5e ¶ í d�b c8y�n�l|r,mjszl�n?r5�c3hÐm!lJr�}^c7szi!d�� ���JÏ ��· ð Ïq��l¹d|n?i^�!c�r5d�»ÚÄ Ý �/Ä � ¾ �ÅaWbti&d,�k*��i^d�n�r,l�c3h%w(�ji^l�c�h%w¹�%r5m%s d?c�n�c�szh�n?sxy�s l�eÃ����· ð5�·§ d�b s*i��3�{ r�r�}%r,hº��r5d�dqc3e~mjszl�n�g5h%n~y�s%l�n�b r�e�stl|rx� c���i n?r ´ ��Ç¬m mje

��· ð d�g	e~mE��r�� r5m c�k�n?r5�¹c�h¬n�l�g�k�rx� ´ k � �© r~n�b%i!d�k�szhjk	��i^�jr~�~c�n�b¬k�szh!yJc�� r5h%k�r~n�b!g�n�n�btr
α
�

β
�

g5h!�
γ
y�r5g�n?i^l�r5dxg5l|r¤�%ijr°n�s�c3d�s �3g�n?r5� ��· ð e~s!��r�k�i���r,d,�

a�b rqg5m mjr,g5l�g	h%k�r�s y . � ���%r�n�r�k�n�g1{���rÅg5{!dJs l?mjn�c7s hxy�r5g�n?i^l�r5d
c3h£g5d?v�� r5m%s d?c�n?r5�¢d�g5em!��r5dx��c�n�b c8h¢g�h!g5l?l�s	�

≈ ´ k5e ¶ íl�r�w^c�s%h���r,d�m%r�k5c3g*����� n�l?g�k�r,d�� ´ k � g5h!� ��Ètg � �°y�i�lJn�b r5l
d�i%w%w r,d�n�d�n�b^g�n�r�} r5h�n�bjr,d|r¹�~r5g5¸%r,l�y�r,g�n�i^l�r,d�e�g��§g*�3d�s
{ r�� ijr°n�s§c3d|s^�3g�n?r5� ��· ð e�s ��r�k�i���r5d5��aWbjr°hjr�� �~r5g5¸
y�r5g�n?i�lJr5d¬�~b^c�k5b£g5m^m%r5g5l¬s%h�����i^m%s h£g	h hjr5g*��c3hzwW��r5d�m%r5v
k5c3g*�N���£n�b%s dJr��~c�n�bd�c7w^h^c3yJc7k5g	h%n¹d�b c3y�n�d¹yJlJs eÁn�b%r�{^g5h!�
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k�r5h n�r,l,�eg��{ r��ji r�n?s �<��· ð �§ k*��i^d�n�r,l�d5�q©r��c8�N�
�^c3d|k�i!d�d�n�b%r,d�r�m%s d?d�c�{^cÚ��c7n�c�r,d¬y�i^l�n�btr,l¬c3h�n�b r�y�s!�N��s	��c3h*w
d?r�k�n�c�s%h^d,�

����
� �	� ð � � � '<��� � ' �&,�.5� � $C(�- �<$ �&'������
©r¹g�n?n�l�c�{ i n�r(n�b r¹g5m!m%r5g5l�g5htk�r¹s%y���g�n¬��r,g5d|n � n�b^l|r�r

d?r5m g5l�g�n?r£g�{^d�szl�m%n�c�szhÐm%r5g	¸ d�y�s%l�e~s%h s%e~r5l?c�k ��· ð n?s
n�l�g5m m!c�htwÎs y ��· ð e�s ��r�k�i���r,d�c8hÎe�i���n�c3m!��rn�l�g5m^mjc3h*w
d�c�n?r5d��oÕ�g5k5b��^c�d�n�c3htk�n~n�l�g5m m c3htwºd�c�n?r�{ ��� r5yJc3h c�n�c�szh�k�s l?v
l?r5d?mjszh!� d�n?s£g��^c3yJy�r5lJr5hjnxn�c8e~r5vNg�}%r5l�g�wtr5�£d?n�lJi!k�n�i^lJr�s%y
� s%m^g5h%nqg5h �¹bjszd�n�e�s ��r�k�i���r,d�g5h^�¹d|s«�&c3h¬m^l�c3h%k5c3m!��r ��k5g5h
w^r,htr,l�g�n?r�g�� c3dJn�c3hjk�n�m g�n�n?r5l�hxs yuw^g5d�v8n?s%vNe�g�n�l�c7¦°d�m r�k�n�l?g*�
d�bjc3y�n�d�y�szl�n�b r£�%s m g5h n�}!c/{�l?g�n�c�s h g*�¬n�l?g5h!d?c�n�c�s%h^d,�xÓ�stl
m i^l�m s%d�r,d£s%y�n�b!c3d£�^c3d|k�i!d�d�c�s h«�¹�~rÐk,g*hÍg*dJk5l�c7{!rÐn�b%r
y�stl�eg�n�c�s h¿szy£eqi���n�c�mE��rÐn�l�g5mjm c3htw d�c�n?r5d�%i^l�c3h*w n�b%r
b^c7w^b!���xh%s h v8r,Ìji^c��3c7{&l�c�i^e d�g5e�m!��rÅ�jr,mtszd�c�n�c7s hxmjlJs%k�r5d?dfn?s
� ´ � c�em%r5l�y�r�k�n�c�szh!d§c8hÃn�b ri^h!�%r5l���� c3h*w�b s%d?n�k5lJ�^d|n�g*�
d?n�lJi!k�n�i^lJrj�Wg5h!��Ïqs l~��Ç � e~c8d�e�g5n?k5b%r5dqc3h¹n�b%r¹Ê%d?c���r5d�Ë¬s%y
b s%d?n�g*h ��w i!r,d|nÅeqs!��r�k�i���r,d1�

��d�e~r5h n�c7sthtr,�Üc3h�n�bjr�Ñ?h%n�l?s%� ijk�n�c�szhu�Ùn�b re�c/k5l�szv
d?k�szm!c7k¤d|n�l�i k�n?i^l�r¹s y�s%i^lxl�g5m c3�Û}tg*m%szl�� r5m%s d?c�n?r5����� ðd?sj��c8�^d�c3d�yJg5l°yJl�sze n�b g5n¹s y¬n�b%r�m%r5l�y�r�k�n5�¨d�c�htw&��r�b%k5m
k,l�� d�n�g*�3d¹n�b^g�n�k,g5h¯{^r�m^l|s �%i k�r,� { ��dÖ��s%������yJlJr�r���c3h*w
��c3Ìti&c������ ð »?Ä*É ¾ ��aWbtr°b%k5m��%�8�N� ���	���	�
���3��� � g	h ��y�k�k
�%�N��� �
����������������N�3� � dJn�l�i k�n�i^l�r,d�g5l�r~s h!���¬n��~sxs%y"n�b%r
c3h^yJc�h!c�n?r�hji^e~{jr,l�s yx�%r5h!dJr5d?n�k	��s dJr5vNmjg5k5¸%r,�£dJn�l�i k�n�i^l�r,d
n�b!g�n(k5g5h�{^r�m^l|s �%i k�r,�£{ �£dJn�g1k,¸jc3h*w¢s y�k*��s dJr5v�m g5k5¸%r5�
�	Ê	{^g*d?g*�JË � m&��g5hjr,d,����g�n?n?r5l�h d���c�n�b���szhtw r,l�lJr5m r5g�n�i�h c�n�d
��m%s!���%n?� m!c�d�e � �fhtsthjvNmjr,l�c�sz�!c�k¬d?n�lJi k�n?i�lJr5d�dJi!k,b�g*dqn?�c8h
g	h �¬dJn�g5k5¸ c3h*w¹yJg�i���n�d1�^g5h ��r�}%r5h(l�g	h �jszeÐd|n�g5k5¸%r5��k*��s d|r,v
m^g�k5¸%r5�¹d�n�lJijk�n�i&l|r,d�g5l?r�g%�3dJs(mtstd�d�c�{���rx» Ý	µ!¾ �Ó�szl�n�i^h g5n�r	���«�pn�bjr(k�s e~{!c3h g�n�c�sth�s%y�Ñ"��g*h � ��g5e�g5h
d�mtr�k�n�l�szd�k�szm c�r,d"s ypm%i�lJr�dJs!��c������ ð lJr�} r5g*��d"n�b r~d�� ee¨r,vn�l�c�r5dÃs yÐn�b%r®d�c7n�r,dÜs*k�k�i&mjc�r,� { � n�bjr���� ð e�s ��r,v
k�i«��r5d¬» ÝE´�¼�Ý*Æ�¾ �o©r°b g1}%r°h s*nx� r�n?r�k�n?r5�§g5hj��} g�k5g	h%k��
� r5y�r�k�n�d�c3hÜg5d�vN�tr,mjszd�c7n?r5�Üi^h �jszmjr,� ��� ð d|s!��c3�jd5�xg5h!�
b^g�} rÃy�i�lJn�b r5ld?bjs	�h¿n�b^g�nn�b%r,d�rÃd�g5em&��r5dg5l�r�hjs	n
g	eqs l?m!b%s%i^d × l�g�n�btr,l1��n�b%r��¹g5m^m%r5g5l�n�sx{ r��%r5h^d|r,d�n�k*��s d|r,v
m^g�k5¸%r5��d?sj��c8�^d�e�g5�%r i^mÜs y§d|r,mjg	l?g�n�rßbjk,m�g5hj��y�k�k
l?r�w^c�szh!d®» ´ Ä!�/Ç%ÇE� Ý*Æ^¾ � a�b%r c3h%n�l�sz�ji k�n�c�szh szy�i&m n?s
∼ ´�µ%µ	µ m!m ek�szhjk�r5h%n�l�g�n�c�szh!dfszy�� s%m^g5htn�dÞ��c3¸tr���� ô g5h!�
��·¬�~�b c�k5bÐg5lJr�hjr,g5l����n�b%r�d�g5e~r£Êzd�c���r%Ëg5d�g���� ðe~s!��r�k�i���rßc�h�n�b%r�} g	h��tr,l�©�g5g*��d�d?r5h d�rj�(� s*r,d�hjs	n
d�c�wjhjc3yJc�k5g5h n�����g5yJy�r�k�n�n�bjr(��� ð d�n�l|i^k�n?i!lJrj�Þa�bji^d���n�l�g5m v
m^c�htw(s yod�i k5b¹�%s m g5hjn�d�c8h(d�c3hzw&��r5vNd�i {^d�n�c�n?i n�c�szh!g*��} g5k5g5h v
k,c�r5d~l|r,d�i���n�d~c8h¹n�b rxy�s l?e�g�n�c�szh�s y�n��~s¹�^c3d|n�c3htk�n~k*�3g5d?d�r,d
sty�n�l�g5mjm^c�htw§d?c�n�r,d �Ws y � � ¸ d|�te�e�r�n�lJ��c3h�bjk,m�l�r�w^c�szh!d��
g	h � � ¸ dJ� ee�r�n�lJ��c3h�y�k�k(l�r�wjc�szh!d��ua�b%r�r�¦!m r5l?c3e�r5h%n�g*�
��� ô Ï���� ð g5h � ��·xÏ���� ð d�m%r�k�n�l?g¡g5l?r¬g%���ok�s h d�c�d�n�r,h%n
�c�n�b�n�b c3d�l�r	�3g�n�c�}%r*���¹d�c3em&��r�m c�k�n?i^l|r(»JÇ%ÇE� È � ¾ ��~s*�~r�}jr,l,��c3y�s%i^l£d?mjr�k�n�l|std|k�s m c�kß� c3g�w�h%s dJn�c�k,d£g5lJr
sth&���°d|r,h!d?c�n�c�}%r�n?s¬c3h%n�r,l�g�k�n�c�s%h^dÞ�c�n�b¡h r5g5l�r,d|nÅhjr,c�w&b%{jstl
��� ð e~s!��r�k�i���r,d,�~n�b%r5h�~r��qsziE��� h%r�k�r5d�d�g5l�c�����%r�n?r�k�n
� ( � , �������u� ð r5h%}^c�l�szh!e�r,h%n�d�y�s l�.�(�,¡g5l|{&c7n�l�g5l��xd�n�g�k5¸ v

c3h*w�m^g�n�n?r5l?h�szyÞ{^g5d�g*�om!�3g5h r5d��Wc��;rj� �Wd?c�n�r,dqc3hº�3g��zr5l�d����
__ �r5e~{ r5�!�%r,� c3h lJr�w^c�s h d s%y ��s*k,g*� b%k5m dJn�g�k,¸!c�h%w

������
__
� �¹� Êzb%k5m v|��c8¸%rzË � �®szl ��s	k5g*� y�k�k dJn�g�k,¸!c�h%w

������
__
� �¹��Êzy�k�k,v|�3c3¸%r%Ë � ��¥~szm!g5h%n�dÐd�i {^d�n�c/n�i^n�r,� c3h n�s

bjk,m v|�3c3¸%r§d�c�n�r,d¡�qs%i����¯r�¦�m%r5l?c�r5hjk�r�r�¦!n?r5l?h!g*�ÙyJc�r*�3�^d¡szy
} r5lJ�h r5g5l���� � �Z¸ d|�te�e�r�n�lJ����n�b s%d?r�c�h�y�k�k,v|��c�¸jr�d�c�n?r5d
�~s*i��3�¬r�¦^c3dJnqc�h¹h r5g5l����¬s	k�n�g*b%r,�!l?g*��r5h%}^c�l�szh!e~r5h%n�d1��¥qr5v
m%r5h^�jc3h%w¬s hxn�b r�m g	l|n�c�k�i��3g5l�d"s yfn�b%r�� s%m^g5h%n�v/�u� ð c8h n�r,l�vg�k�n�c�s h d1�zn�b%r~� c3d|n�c3hjk�n�c7sth�{ r�n?�~r�r,hW�ty�s lpr�¦^g5e�m!��r ��Êzbjk,mjv
�3c3¸%r%ËÃg5h �ÍÊ*n�l�i r�btk,m�ËÃe�g��Ã{ r£i�h � r�n?r�k�n�g�{���r c8hÎg
w^c�} r5h¹d?mtr�k�n�l�szd�k�szm!c7kr�¦^mjr,l�c3e~r5h%n1�

Ñ?h�n�b rqk5g5dJrqs y���· ð g5dfn�bjr~�%s m g5hjn5� n�b%r~d�c�n�i^g�n�c�s%h¬c3d
y�i^l�n�btr,lqk�s e~mE��c7k5g5n?r5�¡{^�¹n�b r¬�3g5l|w r,l~d�c���r�s%y��· ð l?r*�3g5vn�c�}zr n?sÜn�b%r£��� ð bjszd�n5�¹Ó�c7w i^l�r Æ d�btsz�~d�n�b c8d�d�c/��r
�!c�d�k5lJr5m^g5htk��xc3h�g~d�r,e�c3vNÌti&g5h%n�c�n�g�n�c�} rqeg5h!h%r5l5�%�c�n�b�n�btr
��· ð eqs!��r�k�i���rÃ�jr,mjc�k�n�r,�¿c3hÍd�c3hzw&��r5v��°�js	i!{���r5vÖ�¡g5h!�
n�l�c�mE��r5vNd|i {�dJn�c�n?i n�c�szh!g*�°}^g�k5g5hjk,c�r5d�c3h±{^g5d�g*�¤m!�3g	htr,d�szy
d�m b%r5l�c�k,g*���u� ð e�s!��r�k�iE��r5d���·~} r5l��3g	m { r�n?�~r�r5h e~s%v
��r�k�i��3g	l�s	i n���c3hjr5dÃc3h!� c�k5g�n?r5dÎl|r,mji��3d?c�} r c3h%n�r,l�g�k�n�c�s%h^d,�
�b%r5l�r,g5d"c3hjn?r5lJ} r5h c3hzw(d�mjg�k�r~c3h �!c7k,g1n?r5dog�n�n�l�g5k�n�c7} rÅc8h n�r,l�v
g�k�n�c�s h d1�

a�bjr§��� ð eqs!��r�k�iE��r5d�g*lJr� l�g��hÃg5d�k,c�l�k*��r5d��c�n�b
�!c�g*eqr�n?r5l�d�l�r,mjlJr5d?r5h%n�c3h%w�n�b%r�È«� ��� ��hjr5g5lJr5d?n�vNhtr,c7w^bj{ s l
d�r,mjg5l�g�n�c�szh£c3h£d�s �3c3���u� ð g�n �3�~r¬n?r5e�m%r,l�g5n�i^lJr5dx»�Ä	É ¾ �©rxi!d?r�n�b%r¬h%r5g	lJr5d�n~h r5c7w^b%{!szl~d�r5m g5l�g�n�c�s%h��pc�h!dJn�r,g*��szy
n�bjr¹ec8h c3e�i^e®dJr5m g*l?g�n�c�sth�y�s%l�n�btrx��� ð ¼ ��� ð c3h%n�r,l�g�k5v
n�c�szhÐm%s	n�r,hjn�c8g*�?�~n?sc3h%k*��i^� r�n�b%r�r,yJy�r�k�n�d¹s%y¹Ì%i^g*h%n?i!e
��r5lJsÐm%s c3h%n�e�s	n�c�sth s h n�bjr¢dJn�l�i k�n�i^l�r�szy�d�s �3c3�£��� ð�b c�k,b¬�qs%i��3�¬{ rg�{!d?r5h%n�c3h¡gd�c3em&��rmts	n?r5hjn�c3g*��r5h%r5l|wt�
e�c3h c3e�c7��g�n�c�s h«��©�r��~r5lJr�i^h!g�{���r�n?s¹yJc�h^��g5h�g5h*w���r,v��%r5v
m%r5h^�tr,hjn ��· ð ¼ ��� ð c�hjn?r5l?g1k�n�c7sth�m%s%n?r5h%n�c3g*�oc�h¹n�b r���c�n?r5v
l�g�n?i^l�rj�¤dJs¿�~rÎl�r5dJs lJn�r,� n�sÍg�lJr�k�r5hjn����Ík5g*��k�i��3g5n?r5�
��· ð ¼ �~r°m s*n?r5h n�c�g%�Åc3hjd?n�r,g5�¯» Ý%½!¾ �ÅÀ c3h%k�r�n�b%r°e�c3h c8eg
s y"n�b%r���d?m!b%r5l�c/k5g%������g�}jr,l�g�w^r,� � �~r ¼ ��r ��� ð ¼ � ð �Eg5h!�
�~r ¼ � ð m%s	n�r,hjn�c3g*�3d s*k�k�i^l g�n d|r,mjg	l?g�n�c�s h d s%y��
ÇE��É Æ � � » Ý Ä ¾ �¨ÈE� Æ � � »JÄ%É ¾ �xg5h!�ÐÈ«� Æ � � » Ý	Ý!¾ ��l|r,d�m%r�k5vn�c�}zr*�������~r�r�¦^mjr�k�n¬s h!���e�c3h%s l¹�!c�yJy�r5l�r,htk�r5d¹{jr�n��~r�r5h
n�bjr��r,htw n�bÃd�k5g*��r5d�s%y�n�b%r���· ð ¼ ��� ð g5h � ��· ð ¼ �~rm%s%n?r5h%n�c3g*��d1��À%i { n�l�g�k�n�c3h*w(n�b r ´ �/É�����r,yJy�r�k�n�c�}%rl�g5� c�i^dÞszy
n�bjr�u� ð e�s ��r�k�i«��r5d~yJlJs eÜn�b r¬g5h*w���rx� r5m%r5h^�%r5hjn¨e�c3h c8v
e�i^eÐszyfn�btr ��· ð ¼ �~r�m%s%n?r5h%n�c3g*��m l�sz�ji k�r5d�n�b%r~s%i n���c3htrs y¬n�bjr���· ð eqs!��r�k�i���r �a�b rÊ%�^c8m�Ëc3h n?s%�~g	l?�!d�n�btr
k�r,hjn�l�g*�	�ßg�n�szeÍc8h �^c7k5g5n�r,dqn�b%r(mjlJr5d?r5h%k�rxs%yÅg5h�g�n�n�l�g�k5v
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n�c�} r���r	���?�Wg5h!��k�szl�lJr�k�n�����lJr5y���r�k�n�dqn�b%rxr�¦^m%r5l�c3eqr5h n�g*�N���
� r�n?r5l?e�c3h%r5��a�v�d?b!g5m%r,�¡w���s%{^g*��e�c�h^c3e¨i&e ��· ð ¼ ��r�w r,vste�r�n�lJ��» Ý � ¾ �

�	i^�tw^c3h*w(yJl|ste¯n�b%r~� l�g��c�htw^doc�h¬Ó�c7w�� Æ �z��r�k�sthjd�c��jr,lc�n�i^hE�3c�¸jr*���«��{ i nÅhtsznqc�em%s d�d�c�{���rj��y�szl�g0��· ð e~sj��r�k�iE��rn?s�s%k�k�i^mt� g�d?c8h%w���r,v�dJi!{^dJn�c�n?ijn�c�s h g*��}tg�k5g	htk��c�hd?sj��c8�
��� ð �o��l�r	�3g�¦ r5��n�l�g5m m!c�h%w¢d?c�n?r°d�n�l|i^k�n?i!lJr��Ås%i��3��l|r,v
Ì i^c8lJrÐk�s h d�c3�tr,l�g�{���rÃ�^c3d|n?s lJn�c�szh¿s y�n�b%rÃd?i!l�l|s%i^h �!c3h*w
��� ð e�s ��r�k�i���r,d�g���g��xyJlJs en�b r5c3lfszl�c7w^c3h g*���3g�n?n�c�k�rqm s%d�c�v
n�c�s h d1����r5g5� c3htw�n?s�hji^e~r5lJs%i^d�d�e~g%����r,l�lJr5m iE��d�c�} r�u� ð ¼��� ð c3hjn?r5l?g�k�n�c�s h d1�q·h�n�bjr�szn�b%r5l(bjg5h^�«��n�bjr��%s%i {���r,v
d?ij{^d�n�c�n�i n�c�s%h^g*��d�c�n?rÎl�r5g5� c���� g�k�k�ste�e~s � g�n�r,d g ��· ðe~s!��r�k�i���r �pg5h^�ºn�b%r�n�l�c�m���r,v�dJij{&d|n�c�n�i n�c�s%h^g*��d�c/n�r(g*m m%r5g5l�d
m r5l?b!g5m d�s%}%r5l����(d�m g�k5c�s%i^d,�

©r�k,g*h¢e¨std|n¬r,g5d�c8����r�¦�m!�3g5c3h�s*i&l�s%{^d�r,l|}^g�n�c�s%h�s%y
n�b!lJr�rße�g5c3hÍm%r5g5¸ d£c3hÜn�bjrßd�m%r�k�n�l�g s y�g5d?v�� r5m%s d?c�n?r5�
��· ð Ï���� ð dJs!�3c��!d�{^��n�l?g5m!m c3h*w�s y ��· ð e�s!��r�k�iE��r5dc8hn�b!lJr�r��jc3dJn�c3h k�n¢�%s%i {E��r5vNd�i {!d?n�c�n?ijn�c�s%h^g*��}tg1k,g5htk,c�r5d1�¹Ñ?h
r,g1k,b k5g5d?r n�b%r ��· ð eqs!��r�k�iE��r5dÍd�b s*i���� r�¦^c8d?nÍg5d
d?n�lJs h*w����b c3h!�%r,l�r5� ��c�{^l�g�n?szl�d¹g5h!�hjs	n°g5d¹l�s*n?s l?d1�� p�
k�s e�m g5l�c�d�s%h �c7n�b n�btr l?r�k�r,h%n ��· ð Ï�� ð r�¦�m%r5l�c�v
e~r5h n�d�» ½%Ý!¾ ���qr��~s	i«���¡r�¦^m r�k�nÅgxd�c3hzw&��rxd�b g5l�m��3c3h%rxg5d
n�bjr(e�g5c3h�d�c�w&h g�n�i&l|r�y�s%l~r5g�k5b�n�l�g5m m!c�h%w§d�c�n?rj�ua�b%r5l�r(c3d
sth&����sthtr~n?� mjrÅs y"�%s%i {���r,v�d�i {^d�n�c7n�i^n�c/s h gt��d�c�n?r~c3h¬g5h¬y�k�k
d?sj��c8�����b c���r�n�btr,l�r�g5l?r�n?��s��jc3yJy�r,l�r5h%n���g��^d�s y�l�r,e¨sz} v
c3h%wn?�qsg5�*Ø�g5k�r5h%n°b%s dJn�eqs!��r�k�iE��r5d¹c3hg5hbjk,m£d�s �3c3�u�
aWbjr5dJr�g5l�r¤�jr5d?c7w^h!g�n?r5��Ê%c3h v�m!�3g	h%r%Ë£�Öc8m � c3y�{!s	n�b£b%s dJn
e~s!��r�k�i���r,d�g5l�r¹l�r,eqs%}%r5�§yJl�s%eÍn�b r¹d�g5e�r({!g5d�g*��mE��g5htr �
g	h ��Ê*s%i n�v8szyJv�mE��g5h%r%Ë¡��s	s m � szn�b%r5l?�~c3d�rx» Ý É ¾ � pg	d|r,�¯sth¯n�bjr,c�l�g5h hjr5g*��c3hzw�{ r,b!g�}^c7s l?d1�Å��rÛg5d�d�c7w^h
n�bjrxn�b!lJr�r¹eg�Ø?s%l��3c3hjr,d�n?s���· ð e�s ��r�k�i���r,d�n�l�g5m m%r5��c8h
� s*i^{���r5vNd|i^{^d|n�c�n�i n�c�sthjg*�od�c�n?r5dÅg5d�y�s ����s%�d ��n�b%r

α
�3c3h%r�n?s

n�bjrxs%szm v�bjk,m�d�c�n�r ��n�b%r
β
�3c�hjrxn�s°n�b%r¹c�m^v�b%k5m�d?c�n?rj�ug5h!�

n�bjr
γ
�3c3h%r�n�s¬n�b%rxy�k�kÙd�c7n?rj�Wa�b%r�} c3lJn�i&g*�p�!c3d?g5m!m%r5g5l�g5htk�r

sty¨n�bjr
γ
��c8h%r¬i&m%s%h�g5h^h%r5g%�3c�h%w§e�g�n?k5bjr,d�s*i^l�m l�r�} c�s%i^d

r�¦�m%r5l�c7r5h k�r��c�n�b�c3l�l?r�}%r,l�d�c�{���r¬��s%d�d�s%y�y�k�kÙl|r�w&c7s h dq�ji^l?v
c3h%w¹g5h hjr,g*�3c3h*wp� ©rg�n�n�l�c�{ ijn?r~n�b%r����3c3h r��%r�k5l�r,g5d|rg5h!�
β

��c�hjr�c3h k5lJr5g5d�ri&mtszh�g	hjh r5g*��c8h*wªn�sÃn�btrßc�emjl?s*} r5�
g%�3c;w�h e~r5h%n�s y¡n�b%r¢bjk5m�k5l�� dJn�gt�N�3c7n?r ��v�g5¦^c3d��!c3l|r�k�n�c�s%h^d
�c�n�b�n�bjr¢d�i {^d�n�l�g5n?r£d?i!l�yJg�k�r¢hjszl�e�g*�?�(À c�hjk�r�szi!l�Ñ��
{^r5g5e mjl?s%m^g�w^g�n�r,d�m!g5l?g%����r	�¬n?sÐn�b!c�d�d�g5e�r� c3l�r�k�n�c7s h«�
��· ð e~sj��r�k�i«��r,d¬s%l�c/r5hjn?r5�m%r,l�m r5h �!c7k�i«��g5l�n?s�n�bjr�d�i^l?v
yJg5k�r°h s%l�eg*�q�~c��N�qr�¦^b^c7{�c7nx{ r�n?n�r,l�g*��c7w^h!e~r5h%n�szy�n�btr,c3l
ν � e�sz�jrn�l?g5h!d?c�n�c�szh�� c3mts^��r5d��c7n�b�n�bjr~r	��r�k�n�l�c�kyJc�r*���¬s%y
n�bjr�Ñ���{ r,g*e��

©rqr�¦^k*��i!� rqn�l�g5m mjc3h%wxs y>��· ð e�s!��r�k�iE��r5d�c3h�n�l�c3m!��r,v
d?ij{^d�n�c�n�i n�c�s%h^g*�~d�c�n?r5d�{ r�k,g�i^d�r�d�i k,b£e�s ��r�k�i���r,d¬d�b%s%i��3�
r�¦�c3dJn�g*d�d���c�w&b%n����Ðb^c8h � r5lJr5�Ãl|szn�szl�d��¬Àzc3hjk�r�n�b%r£l?s*n�g5v
n�c�s h g*�pk�s h d�n�g5hjnÅs%y��· ð c3dqs%h���� ≈ µ � Æ k,e ¶ í �WdJr�} r5l?g*�l?s*n�g1n�c7s h g%����r�} r*��d¡�qsziE���¯{ r�m%s m%i��3g�n?r5��g5n¡n�b%r�n?r5e~v
m r5l?g�n�i&l|r,dfr,e�m!��s%�zr5�xc�h�n�bjr,d|r�r�¦&m%r5l�c�e~r5h n�d��%©r¨d|r�rqh s
r�}^c8�%r,hjk�r�c3h�n�b r�d�m%r�k�n�l?g�y�s%l¬n�b%r�r�} r5h!���¢d�m g�k�r5�g�{^v
d?s%l�m%n�c�s%h¿��c8h r5d�r�¦^m%r�k�n�r,��y�s l�l|szn�g�n�c�s%h^g*��n�l�g5h^d�c�n�c�s%h^d
yJl?s%e®dJijk,b���r�} r*�3d��o©r¹hjs	n?r¡n�b g1ns%i^l�l|r,d�i���n�d��js¤hjs	n

g�{�dJs!��ijn?r*���Ðr�¦^k*��i!� r£n�b%r�mtszd�d?c�{!c���c�n?�Ðs y�n�l?g*m m c3hzwÎszy
��· ð e~sj��r�k�iE��r5dÐc3h d�c3h*w���r5vNd|i {&d|n�c�n�i n�c�szh!g*�Ûd�c�n�r,d,�§Ñ?h
g5h!g*��s*w �¢n�s�n�bjr�g5lJw i^e�r5h n¹e�g5�%r§m l|r�}!c�s	i^d����¢y�s l¬n�btr
�js	i {«��r5v�dJi {�dJn�c�n?i n�c�szh!g*�Wd�c�n�r,d,�^s h%r~k5g	h�k�s h%k�r5c�}%r~s ypn��~s
n?� mjr,d�sty¬l�r*��g�¦ r5��d�c�htw&��r5vNd�i {^d�n�c/n�i^n�c7sthjg%�Ùd�c�n?r5d�c3hb k5m
��� ð �b!c7k,b��^c8yJy�r,l�c�h�n�bjrxs l�c�r,hjn�g�n�c�szhºszyqn�b%rxn�l�g5m m r5�
��· ð e�s ��r�k�i���r��c/n�b¹l�r,d�m r�k�n�n?sxn�b r�b k5m���v�g5¦^c8d��

·hjr(yJc3h!g*��mjszc8h%ns%yqk�sze�m g	l�c3dJs h�c8dqn�bjr(g�{�dJs l?mtn�c�s h
�3c3h%r��c3�%n�b^d�r�¦�m%r�k�n?r5�xy�s%lpn�b%rÅd�c3htw&��r5v3} d1�z� s*i^{E��r5vNd|i^{!dJn�c8v
n?ijn�c�s h g*�"n�l�g5m m c3htw�d?c�n�r,d,�oÑÚh�n�b rxyJc8l�d|n~k5g5dJrj�W{ s%n�b�r5h �!d
s y«n�b%r ��· ð e�s ��r�k�i���rÅ�qs%i��3��r�¦^mjr,l�c�r,htk�r~dJn�l�szhtw�l�r5m%i��3v
d�c7} rªc�hjn?r5l?g1k�n�c/s h d �~c�n�b n�bjrªhtr,g5l�r5dJn�v�hjr,c7w^b%{!szl���� ðe�s ��r�k�i���r5d��ud|i w%w r5d?n�c�h%w�n�b%r¡��c8¸%r	�3c3b%s%s%��szyqd|n�l�szhtw°k�szi!v
m!�3c3htw¤{!r�n��qr�r5h�n�b r���· ð ν � g5dJ�^e�e~r�n�l�c7k,gt��d�n�l|r�n�k,b!c�h%w
e�sz�jr¤g5h ��n�btr(��� ð d�s �3c3�u��Ó�s l�n�btr¤�js	i {«��r,v�dJi {�dJn�c�n?i!v
n�c�szh!g*�¨d�c7n?rj��r5d�m%r�k,c3g*�����Ûc8y�n�bjr°k�r,htn?r5l�s y�e~g	d�d�s y�n�btr
��· ð e�s ��r�k�i���r¹c3d�dJn�l�s%h%w�������s*k,g*�3c���r5��h%r5g	l¨n�bjrxk�r,hjn?r5l
s y�n�b r�n�l?g5m!m c3hzwºd�c7n?rj�Wn�b%rxr5h �!dqszy�n�btr���· ð eqs!��r�k�i���rd�b%s%i��3��r�¦!m r5l?c�r5h%k�r¤e�i k5b��qr,g*¸%r5lxg�n?n�l?g1k�n�c/}jr°c3h%n�r,l�g�k5v
n�c�szh!d��c�n�b�n�bjszd�ro��� ð hjr,g5l�r5dJn�v�hjr,c�w&b%{jstl�dog*�3c7w^hjr,���c�n�bn�bjr°e�s ��r�k�i��3g	l�g1¦^c3d���Ñ|h�n�b^c�d�k5g5d�r �"�År¡�~s%i�����r�¦&mtr�k�n
} r5lJ���~r5g5¸�k�szi!m!��c8h*w�sty�n�b%r

ν� eqs �%r��c7n�bÛn�bjrx��� ðd�s �3c3�«��g5h^��k�s%l�l|r,d�m%s%h^�jc3h%w����¹h g5l�lJs%�Ãg�{&d|stl�m%n�c�sth¤��c�hjr,d,�
���� ��� '�.��1.
	 � ��,J� � $ ��(0*9'�.� � ,-'��

© r¹n?i^l�h�yJc3h g*������n?s�n�b%r¡szl�c7w^c3h d�s y�n�b%r°hti&eqr5l�s	i�d
�~r5g5¸%r5l�g5{^d|stl�m n�c7sth�y�r5g�n?i^l�r5d�c3h�n�b%r���· ð Ï � � ð d�m%r�k5v
n�l�gj��Ò���n�c3e~g1n?r*���«�^dJi!k�k�r5d?d�y�i���Ì%i^g*h%n�c�n�g�n�c�}zr~e�s �%r	�3c3h*w¬szy
n�bjr5dJr~y�r,g�n�i^l�r,d"d�b%s%i��3��� c�r*����n�b%rq{ r5d�noc3h d�c7w^b%n�doc3hjn?s�n�btr
��· ð n�l�g5m m c3htw(d?c�n�r~dJn�l�i k�n?i!l?r5d"g5h^����c7{�l?g�n�c�sthjg*�E�t�^h g5e�v
c�k5d��^g5df�~r	���&g*dpn�b%r~eqs lJr�w r,htr,l�g*����r5d�d|s h dp��rÅbjszm%rq�~c����
bjr	�3m�i^d~c3htn?r5l�mjlJr�n~n�b%r¬d?mjr�k�n�l�g�szy���g5l|w r5l~h%s h v�l?s*n�g1n�c�h%w
�jszm g*h%nÙd|�^dJn�r,e�d��p�"nÙmjl?r5dJr5hjn5�ubjs	��r�}%r5l5���~r¬k,g5hºszhE���
s yJy�r,l�s%i^l�Ìji^g*�3c�n�g�n�c�}%r°d�m%r�k�i��3g5n�c7sthjdxc3h�n�btr°y�s l?e s%yg
�3c3dJn�szy�b%�^mts	n�bjr5dJr5d�n?s�{^r�r�¦�g5ec�hjr,�¡c3h¬n�btrÙy�i n�i^l�r �

a�bjr°d�g5e~r°e�i���n�c3m&��r�n�l�g5m^m c8h*w¢d?c�n�r°g5l|wti!e~r5h n�i!d?r5�
g�{!s	} r£n?sÃr�¦^m!�3g	c�hÜn�b%r

α
�

β
�(g5h �

γ
m%r5g5¸^d�k5g5hÃ{jr

r�¦^n�r,h �jr5��n�s¢c3h%k*��i��%r�d�sze�r�s l¹g*���~sty�n�b%r�mtr,g*¸ d�sz{!v
d�r,l|} r5��c3h�n�b%r(Ç*È Æ È«� ½ n�s°Ç*È Æ%½ k5e ¶ í l?r�w^c�szh�c3h�g5d�v��%r5v
m%s d?c�n?r5� ��· ð Ï���� ð d�g5em!��r5d5��ÑÚh�m!�3g5k�rs%y��%s%i {E��r5vNd�i {!v
d�n�c7n?i!n�c7s h gt�&d�c�n?r5d"c3hxb%k5mxg*h �xy�k�k~lJr�w&c7s h dp��r¨d|i {�dJn�c�n?i n�r
n�bjrxk�szhjk�r,m%n�d~s%y~b%k5m v|��c3¸tr(g	hj��y�k�k,v|��c�¸jrxn�l?g5m!m c3h*w�d�c�n?r5d
�!c�d�k�i^d�dJr5�°g�{jsz}%rj�WÑJh¹k�szhjn�l�g5d�n�n?s�n�b%r0��� ô Ï � � ð k,g*dJrj�y�s l¿�¨b!c�k5b �qr y�s*i&h � hjs d|i k5b �!c�d?n�c3h%k�n�c�s%h���y�s l
��· ð Ï���� ð d|i^{ n���r¹�!c3yJy�r5lJr5h k�r,d�c�h�yJc3h!g*��l?r*�3g�¦ r,��n�l�g5mjv
m c3htw d�c�n?rÃd�n�l|i k�n?i�lJr5d�%i^rÐn�sÍh%s h vNhjr5g5lJr5d?n�vNhtr,c7w^bj{ s l
c3h%n�r,l�g�k�n�c�s%h^d�e�c7w^b%nÙc8h � ijk�r�n�bjr ∼ ´�µ�� �jc3yJy�r,l|r,hjk�r,d�c3h
w^g	d�v3n�stv�e~g1n�l?c�¦ßd?b!c3y�n�d°l|r,Ì%i�c�l�r,�¯n?sg�k�k�s%i^h%n�y�szl¡n�bjr,d|r
e�c3h%s lÐm r5g5¸ d1�§a�b%rÍc3l?l�r�}%r,l�d?c�{���r�k5b!g5h%w r5d�s%{^d�r5lJ} r5�
i^mjszh¬g5h!h%r,g*�3c3htwx�~s	iE����n�bti&dfk�s l�l?r5d?mtsthj�xn�sn�b r~� c8d�g5mjv
m%r5g	l�g5h k�r¬szy~d�sze�r¬szyqn�b%r5d?r¹eqr�n�g*dJn�g�{���rxn�l�g5mjm^c�htw§d?c�n�r
d�n�l|i k�n�i&l|r,d1�~aWbjr£��s1w^c�k,g*��r�¦^n�lJr5e~r�s%y¬n�b c8d°e�s �%r	���c3h
�b c�k,b�r,g�k5b£g	h ��r�}jr,l|���c8h%r�k�s%l�lJr5d�mtszh!� d�n?s�n�b%r�g�{!v
d�szl�m%n�c�szh�s y��· ð e�s ��r�k�i«��r5d~c�h�g¬m g	l|n�c�k�i��3g5lqn�l�g5m m!c�h%w

* � * ð � � , -
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d�c�n?rj�tl�g5c3dJr5dfn�bjrÅc3h%n�r,l�r5dJn�c3h%wxhjs	n�c�sth�s y�c3h bjsze�s*w r,h%r5c�n�c�r,d
g	d~�!c�d?k5lJr�n?rj�Wk�s%i^hjn�g�{���rxr5h n�c7n�c�r5d × k5b g*�N��r5h%w^c3h*w�n�bjrxn�l?g5v
�^c�n�c7sthjg%��Ê	k�szhjn�c3hti s%i^d�Ë§�%r5m!c/k�n�c�sthÛsty�c8h b s%e~s1w^r5h%r�s%i^d
{&l|stg5�tr,h!c3h*w��

a�b%rÜr�¦jn�l�r,e�rÎ�!c���i n�c�s%h s y£s	i^lÐd�g5em!��r5d��qr5c7w^b^d
g�w^g5c3h d�n~g�n?n�l�c�{ i n�c8h*w¤n�b%r��~r5g5¸�y�r,g�n�i^l�r,dqc3h¡n�bjrxÇ*È Æ È«� ½n?s°Ç*È Æ ½ k,e ¶ í l|r�w�c/s h�n?s���szhtw^vNl�g	h*w r°c�hjn?r5l?g1k�n�c/s h d�{jr,v
n?�~r�r,h ��· ð e�s!��r�k�i���r5d����~c/{�l?g�n�c�s h g*�¤d�b^c8y�n�d��%ijr�n?s
l?r5dJs h g*h%n�c3h%n�r,l�g�k�n�c�s%h^d�{jr�n��~r�r5h ��· ð eqs!��r�k�iE��r5d��^c7r
styJy���c�n�bÜc3h%k5l�r,g5d�c3h%wÎd�r5m g5l�g�n�c�s%hÎg5d�� −

� » Æ Ä ¾�× n�btr,c3lg5{^d|s^��i n�r¨e�g�w^h c�n�i^� r5d"yJg*�N��{ r*��s*� ∼ µ � ´ k5e ¶ í y�szl"d?r5m g5vl�g�n�c�szh!d�w^l�r,g�n�r,l�n�b^g5h
≈
Ç µ � � �p��nxg¬k�sthtk�r5h n�l?g1n�c7s h�s%y

´ mjm e®c3h�d|s!��c3� � � ð ��n�b%r�h i!e~{ r5l¹�%r5h!d?c�n���szy ��· ðe~s!��r�k�i���r,d~c8dqszhE����Ç��/Ä
⋅ ´�µ í?' k,e ¶ � × y�szl�gxl�g5h^�tste��jc3d?v

n�l�c�{ i n�c�szh�n�b%rxe�r,g5h�d�r,m g5l�g�n�c�szh�{ r�n?��r�r5h¹k*��szd�r,d|n ��· ðe~s!��r�k�i���r,d�c�d
≈
Ç µ%µ � � �¬Ó�i^l�n�b%r5l�eqs lJrj�(�%r5h s*n�c3h*wÜn�b%r

�^c3d|n�l�c7{^ijn�c�s%h szy£dJr5m^g5l�g5n�c/s h d¯{ r�n?�~r�r,h¿k*��s%d�r,d|n ��· ðe~s!��r�k�i���r,d�g5d�*
(
�

)
%��(�!n�b%r5h¬yJl?s%e n�bjr¨mjr5g5¸x} g*��i^r~hjr,g5l

�
=
Ç µ%µ � � ���

(
�

)
n�r,h!� d�n?s%�g5l��^d���r5lJs�g5d�� ð y�s l(�tr,v

k,l�r5g5d�c�htw�d|r,m g*l?g�n�c�s h d1��a�b%i�d���}zr5l���y�r�� s%y¬n�bjr ��· ðe~s!��r�k�i���r,d��c8����{ r¹k*��szd�r¬r,hjs	i%w�b�n?s�k�s e~e�i^h^c�k,g�n�r�c8h
n�b!c3d�eg5h!h%r5l5����h�c�h n�l?c7w i�c�h%wªe�r�k,b g*h c3d�e c3hÃ��b c�k5b
� s%m^g5h%n�dqc�hjn?r5l?g1k�n�}!c3g�n�b%r�dJn�l�g5c3h¹yJc�r*���jd�n�bjr���c�h!�%i!k�rc8h
n�bjr¤d|i&l�l?s*i^h!� c3htw�btstd|n¹�3g5n�n�c7k�r�b!g5dx{jr�r5h�m l�szmjszd�r5��n?s
r�¦�m!�3g5c3h�d�b g5l�m�y�r5g�n?i^l�r5dxc�h£Ñ��Îg�{^d�szl�m%n�c�szh�d�m%r�k�n�l?g�s%y
À!Ó ' Ï���l�eg�n�l�c7k�r,d�»&� µ!¾ ��ÑJh¹yJg�k�n1�^n�bjrd�m%r�k�n�l�g�l�r,m%s%l�n?r5�
c3hÐn�bjg5n�dJn�i&�t�ß{jr,g5l�g¢m g5d�d�c3h%wÃlJr5d�r,e�{��3g5h k�r�n?ss%i^l
��· ð Ï���� ð d�m%r�k�n�l?g&���~s	�~r�} r5l��^��ryJc3h!�(c�n��^c3yJyJc7k�i���n�n?s
g5k�k�r5m%n¬n�b!g�n°dJijk,bg�e�r�k5b g	hjc3d?e k�s*i����£s m%r5l?g1n?r�s*} r,l
n�bjr ∼ ´�µ%µ e�g�n�l�c�¦�b s%d?n��^c�g*eqr�n�r,l�d�c�h n�r,l|} r5h c3htw�{jr,v
n?�~r�r,h ��· ð �%s m g5hjn�d�c8h¬s	i^l ´ m m eÃd�g5e�m!��r5d1�

a�b%r~e�sz�jr	�3domjlJs m%s dJr5�xd�s�yJg5loc3h�n�b c8dod|r�k�n�c�s h�k,g5h hjs	n
r�¦�m!�3g5c3h n�btrÃs%{^dJr5l�}zr5� ,�'+#�'�, � $ 	 �A'�n?r5e~mjr,l�g�n?i�lJrÎ�tr,v
m r5h �jr,h%nk5b g*h*w r,d¯n?s�n�btrÎd?mjr�k�n�l�gj�§À*r�} r5l?g*��szy�n�b%r
�~r,g5¸jr5lÅy�r5g5n�i^lJr5d~g5m mjr5g5l�n�s¹szl�c7w^c3hjg�n?rxyJl�szeÜn�b r5l?e�g*�N���
m s%m%i��3g�n?r5��c3h c�n�c3g*�odJn�g5n?r5d��p·h¡n�btr�szn�b%r5lÅb!g5h!�«��n�b%r

α′′��c3hjr�g5m!m%r,g5l�d¬n�s�szl�c�w&c�h!g�n?r§yJl|s e g�}%r5l���r,g*d?c�����n�b r5l?v
eg*����� � r5vNmtstmti���g�n�r,�c�h!c�n�c�gt�¨d�n�g�n�r × �qr�r5dJn�c3eg�n�r�n�b g�n
n�bjrxb r5c7w^b%n~s%y�n�b%r

α′′
mjr,g5¸��jr�k5lJr5g	d|r,d

≈ ½%µ vNy�sj����i!m%s h
�g5l�ec�htw yJl�sze �

=
Ç�� Æ n�s Æ � � ���ÅÀ c�hjk�r�n�btr���s	�~r5dJn

���^c�htw(}^c7{�l?g�n�c�s h g*�Wd�n�g�n�r~s yog¨w^g5d�v�m b!g5dJr ��· ð e~sj��r�k�iE��rc3dpn�b%r	� ð { r5h!� c3h*w(e�s �%r~g�noÄ%Ä Ý k5e ¶ í �%n�b%r5d�r�n�b r5l?e�g*�N���m s%m%i��3g�n?r5�¹d�n�g�n�r,d�e~i!d?nqc�h }%s!��}%r�c3h%n�r,l�g�k�n�c�s%h^dÞ�c�n�b�n�b%r
��� ð d?sj��c8���&g*��n�bjs	itw&b��~r~k5g5h¹g5d"� r�n�szyJy�r5l�h%s¬d?m%r�k,c8yJc�k,d
g	d�n�sxn�b%rx�3c7{&l�g�n�c�s h v8n�l�g5h d��3g�n�c�s%h¹�j�th!g5e�c/k5d�c8h }%s!��}%r5���

��h s*n�bjr,l�m%s d�d�c�{^c��3c/n��Îc3d�n�bjr�g�w%w^l?r�w^g�n�c�s h�szy �%� ðc3emti^l�c�n�c7r5d¢g5l�s	i!h^�Ün�b r ��· ð eqs!��r�k�iE��r5d1�x��d?d�i^e�c3h*w
k�s e�m!��r�n?r r,Ì%i!c���c�{^l?g1n�c7s h c8h s%i^lÜs l|n�bjs^Ï~m!g5l?g k�s h v
} r,l|n?r5lq» ´�Ýj¾ g5n � = ´�½ ���zn�bjrÅl�r5d?c3�ji^g*� �*� ð k�sthtk�r5h n�l?g5vn�c�s h�c8d

≈ ´�µ%µ m m e��W��k�n?i^gt�N���«�ug	d�d�i^ec�htw§h g�n?i�l?g*��c�d�szv
n?s m c�k~g�{ i�h �!g5h%k�rj� n�bjr���� ð d|s^�3c��^d"d�b%s%i��3�(g*�3dJs�k�szhjn�g5c8h
≈
È µ%µ m m!e ��¥ e¨s^��r�k�i���r5d5��{ji n���¥ e¨s^��r�k�i���r5d¹g5lJr

c3ee�s	{!c���c���r,��c3h�n�bjr�dJs!��c8��g�n � �~r°n�r,e�m%r5l�g�n?i^l�r5d��q·h
n�bjr�s	n�bjr5l(bjg	h �u��n�b r�


= ´ Ê	s l|n�bjs^Ë�r�¦^k5c7n�g5n�c7sthjd¹g5lJr

e�s	{�c3��rq{^�xg�m l�s	k�r,d�d"¸^h%s%�~h¬g5d�Ê%Ìji^g5h n�i^e��!c3yJy�i^d�c�s h�ËE�
c��;r � �&n�b r�k�s%h }%r5l�d?c�s%h¹s%y�g	�*Ø�g�k�r,hjn �t� ð ¼ ��� ð m!g5c3l?d�c3h n�s��� ð ¼ �t� ð mjg5c3l?d�»JÄ%É!� Ý È«� � ´ � �%Ç ¾ ����hj��
 = ´ r�¦ k5c�n�g�n�c�s hn�b!g�n�� c3yJy�i!d?r5d�c3h%n�s�n�b%r�} c�k5c3h c�n���s y¹g�n�l�g5m mjr,� ��· ðe�s ��r�k�i���rx��sziE���Û��s%k5g*��c���r¬n?s�y�s l?e g5h � � ð ¼ ��· ð m!g5c3l{ s%i^h!�¹n�s*wtr�n�btr,lq} c3g�n�bjrr*��r�k�n�l�c�k�Ì i!g5�^l|i^m sj��r5v�Ì%i&g5�jl?i!v
m%s!��r¹�5Õ�� � c3hjn?r5l?g�k�n�c�s h«�> og5d�r,��s h�mjlJr�}^c�s	i!d�����m i {!v
�3c3d?bjr,� ��¥xÏ��t� ð Ï���� ð g5h!� ¥ ð Ï �*� ð Ï���� ð d�m%r�k5v
n�l�g�» Æ � ½!¾ �xn�b^c�d�d�g	eqrÐÕ�� c8h%n?r5l�g�k�n�c�szh�d�b s*i����Ü{jr
k5g5m^g�{���r®s yÃm!lJs �%i k5c3htw k�sze�m!��r�¦ y�r5g5n?i!lJr5d�s	}jr,l�g
∼ ´ k5e ¶ í l�r�w^c�szh�szy¨n�b%r
��· ð d�m%r�k�n�lJi�e���ÑÚh�n�b c3d�m c�k5v
n?i!l?rj��n�btrxl?r�}%r,l�d�c�{���r�n?r5em%r5l�g�n?i^l�rx�%r5m%r5h^�tr,hjn~d?m%r�k�n�l�g*�
k5b^g5h*w!r,d¬k�s%i��3�£{^r�g�n?n�l�c�{ i!n?r5�£n?sg�{^d�szl�m%n�c�szh!d¹c3h%}js �3v
}^c�htw±�!c3yJy�r5lJr5h n�Ê*szl�c�r5h%n�g�n�c�s h g*�JË�dJn�g�n�r,d�s y�n�b%r �*� ðe�s ��r�k�i���r5d��Wl�g�n�bjr,l�n�b^g5h�n�b%r¬��c�{^l�g�n�c�s%h^v8n�l�g5h^dÖ��g1n�c7s h°�j� v
h!g5ec7k5d�s ypn�b r!��· ð e~sj��r�k�i���r,d,�
�~c7} r,h�n�btr m!lJr5d�r,h%n��^g�n�gj�Ù��r¢k5g5hÃs%h����Ãh%s%n?rc3h

m g*d?d�c�h%w n�b!g�nn�bjrÃ�~r5g5¸®y�r,g�n�i^l�r,dc8h n�b%r�Ç5È Æ ½ n�s
Ç*È Æ ��k,e ¶ í l|r�w^c�s h£d?bjs	�h£c3h¯ÓEc�wp��È��b c�k5bÛwjl|s%� c3h
i^mjszh£g5h^htr,gt��c�htw d?bjs	�®{E��i!r,v�d?b!c�y�n�d¬l�r	�3g�n�c�}zr�n?s�n�b r �
g5h!���§mtr,g*¸ d�k�s%h^d�c3d�n?r5h%n¬�¨c�n�b�k	��i^d�n?r5l?c3htw�s y�g�d?e�g*���
yJl�g�k�n�c�szh�s yÞn�bjr���· ð eqs!��r�k�iE��r5dqn?s�y�szl�e ��· ð �!c�e~r5l�dg5h!�¬n�l�c3e~r5l?d1�

� U���[%X^_ ��]��1`�[jX�� �*X^\��|] Y?]jZ ��\«`/Z��	_1Y�`3[%X��
© rÙl�r5m%s lJn~b c7w^b�l?r5dJs!��i n�c�szhºÑ9�g�{&d|s l?m%n�c�s h°d�m%r�k�n�l�g

s y���· ð e�s ��r�k�i���r5dÅc8d?sj��g�n�r,��c3h�l�g5m c3�¡}tg*m%szlq�jr,mtszd�c�n?r5�
��� ð d�s �3c3� d1�paWbtr�g�{!d?r5h%k�rxs yqg¬l?r�w i��3g	l�����d�mjg�k�r5��m l�s%v
w^l�r,d�d�c�szh�s yq�3c3h%r5d~c3dqn�g5¸ r5h�g5dqr�} c3� r5h%k�rxn�b g�n~n�btr���· ðe�s ��r�k�i���r5dÍk5g5h hjs	n®lJs%n�g�n?rj�ßg5h � c8h^d|n?r5g5� r�¦&c8dJn g*d
d�n�l|sthzw&���°b c8h � r5lJr5�º��c�{!l?g5n�szl�d���a�b%r�n�b!lJr�rÙe�g5c3h¹g�{^d�s%l�mjv
n�c�szh¬y�r,g�n�i^l�r,d"g	l|r~g5d�d�c7w^h r5��n�s���· ð e�s!��r�k�iE��r5dpn�l�g5m m r5�c3h¬�js	i!{���r5v�dJi!{^dJn�c�n?i n�c�s h g*�Wd�c�n�r,d�c3h¬bjk,m¬g5h!�¬y�k�kl�r�w^c�szh!d
s y~n�b r�g5d?v��jr,m%s d�c�n?r5��d�s �3c3� d1�8��i&e¨r,l�s	i�d���r,g5¸%r5lxd�m%r�k5v
n�l�g*��y�r,g�n�i^l�r,d¹l�r5eg5c8h£i^h r�¦^mE��g5c8h%r,�u���or�} r5l?d�c7{���r�n?r5e�v
m%r5l�g�n?i^l�r �jr5m%r,h!�%r5h nÜc3h%n?r5h!d?c�n�c�r,dÜ�%r5e~s%h^d|n�l�g�n?r¿n�b!g�n
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n?s ½ k5e ¶ í {���i r5vNd�b c8y�n?r5�¬�qr,g*¸(y�r5g�n?i�lJr5d�s*{&d|r,l�}%r5�¬i^m%s h
g5h!h%r,gt��c�htwÍs y�n�bjrÃd?g	e�m���r,d£e�g��Í{ rÃ�ji rÐn?sÍd?e�g*���
����· ð �·§ k*��i^dJn�r,l�d��© r¢g	l|r m l�r5m g5l�c�h%wÃn?sÐm%r5l�y�s%l�e gh r�� dJr5l�c�r,dºszy
r�¦&m%r5l?c8e~r5h%n�d¡s h���· ð Ï��u� ð d?g	e�m���r,d,�¨c3htk	��i&�jc3h*w�n�btr
i^d�r®s yÜc3dJs%n?s%m c�k5g*�N��� dJi!{^dJn�c�n?ijn?r5� ��· ð e~s!��r�k�i���r,d,�
 olJr5g	¸jc3h*w°n�b%rxc3h%} r5l?d�c7s h°d|�^e~e�r�n�l��(s y"n�b r0��· ð e�s ��r5vk�i���r£{ � n�l�g5m m!c�htwßn�b r íÚ' · í�ð � í�ý · c3d�s*n?s m%sze�r5l��~c����
g*��n?r5l¬n�bjr�h g5n�i^lJr�s y�n�b%r�gt�N��s	�~r5�¯��c�{!l�g�n�c�szh!g*�d�n�g�n�r,d,�
a�l�g5m m c3htw w^l�g	�%i^gt�N��� c�hjk5lJr5g	d?c8h*w k�s h%k�r,hjn�l�g5n�c7s h d�szy
��· ð e~s!��r�k�i���r,d�d�b%s%i��3��m r5l?e�c�n�n�bjr°c�� r5h%n�c3yJc�k5g�n�c�s%h�szy
d�m%r�k�n�l?g%��y�r,g�n�i^l�r,d��%i^r�n�s¤�jc3e~r5l?d�g	h ���3g	lÚwtr5l�k	��i^dJn�r,l�d,�
Â�g5h!c�m iE��g�n�c3h*wÍn�btrßl�r,d�c3�ji^g*� �t� ð k�s%h k�r,htn�l�g�n�c�s%h�{ �
}^g5l|�^c�h%w n�b%r s%l�n�b%s�Ï~m g5l�g k�s%h }%r5l?n�r,lÁn�r,e�m r5l?g�n�i&l|r
d�b%s%i��3��k	�3g5l�c�y��§n�b r�c3emtszl�n�g5hjk�r¡sty �%� ð ¼ ��· ð k*��i&d|n?r5vl�c�h%w��
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