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_B`baJ`�cAd�e�fhgji�k�l>`�c5`nmoeji�e�f/d�p�qhr�khso`ht5`�a�ejuJvjwnv"ihk�xJ`byz`�{�g,fj|hqnd
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Ë�Ì�Í�Ì�Î�Ï�Ð�Ñ�Ò�Ì²Ó	Ð�Ô�Õ	Í'ÖhÉ	×²Ø�Í�Ù�Ú�Ô	ÛBÜ�Ý�Ñ¢Ù�Ì²Ï	Þ�É�ÏUÝ�ß�ß	à'á¢Ç»â�Ð�Ñ�Ò�Õ�×nÐ�×�É	×�É�Í�Þ�Ñ¢Ì�Ù�ÔjßhÏ	ã�Ö�Í�É�ÏAÝ²ß�ß�ä'á¢Ç

å�æ�×çØ#Ò�Ì�Í�Ö�Õ�×�ã	è æ�×�é�Ó�Õ�Î¢Ì�Í�Ì�è ê�Ù	Ò�Ð�×�æ�Ô�ë�×�ã�Ì�Í¢Õ�Î�ã	è�ìíÔ�Ò�Ò�Õ�×�Ø�Ñ	Ö�Í�ã�Ô�îïÖ�Õ�Ô�Ï#ã�Ô�Ïðá�Ô�Ø#æ�Ñ�Ò¢Ì�Í�Ì�Ô�ñ�×�Ò�Ù�Ñ	á�Ñ
Ø#Í�Ö�Õ�×�ã	Ô�Ï:ã�ÍòÓ#Ò�Ì�Ñ�î	ñ�Ô�Ö�Ñ�Ò�Ì�ÎZó�Í�é�Ñ�Ö�è�ì:Ù�æ�Ô�Ò¢Ì�Í�Õ�Õ	Ô�ñ�×�Ò�Ù	Ô�ìJÒ�Ñ�Ò�Ì�Ñ�Ï#ã�Ô�îJÖUôhÔ�æ�Ñ�Ù	Ñ�ëBÔ�ã�Ì�×�æ�Ö�Í�Õ�×�Ì�×�ë�Ð�×�æ	Í�Ì�Ó	æ:Ö
á�×�Ù�Ò�Í�á�Ô�Ø�æ�Í¢Ì�Í�ì5ó�Ì�Ñ�æ�Ò�Ô�Õ�Ô	Ù�Í�Ì�Ñ�ÖUØ�Ö�Ó	ì�Ö�Í¢Õ�×�ã�Ì�ã�è�ì�ë ×�Ì�Í�Õ�Õ�Ñ�Ö:õAö�¹ø÷�ù²ú

( û�üçý )
â�á²Ø�×Uõ

=
õoþ�ânõU¿�â�÷�¾	â�ÿ�Ä�â��n¹²â

�¿�Ç���×�é�Ó�Õ	Î�Ì�Í�Ì�èFÔ�é�ë�×�æ�×�ã�Ô�î Ð�æ�×çØ#Ò�Ì�Í�Ö�Õ�×�ã�è Ö Ö�Ô�Ø#×��
− � ´»Ø#Ô�Í�á�æ�Í�ë�ë<Ù�æ�Ô�Ò�Ì�Í¢Õ�Õ�Ô�ñ�×�Ò�Ù�Ô�ì Ò�Ñ�Ò�Ì�Ñ�Ï�ã�Ô�î�Ç

å�Ñ	Ò�Ì�æ�Ñ�×�ã�Í Ñ�Þ�Ñ�Þ	��×�ã	ã�Í�ÏíónÍ�é�Ñ	Ö�Í�Ï
�
− � ´»Ø#Ô�Í�á�æ�Í�ë�ë�Í�â Ð�Ñ�é�Ö�Ñ�Õ�Ï�Û��hÍ�Ï Ò�Ô�Ò�Ì�×�ë Í�Ì�Ô�é�Ô�æ�Ñ�Ö�Í�Ì�Î Ò�Ö�Ñ�î�Ò�Ì�Ö�Í

Ñ�Ì�Ø�×�Õ�Î�ã�è�ìzÒ�Ñ�×�Ø�Ô�ã�×�ã�Ô�îzÔzÔ�Ø#×�ã�Ì�Ô�ónÔ�Ú�Ô�æ�Ñ�Ö�Í�Ì�ÎQónÍ�é�èGÖ�è�Ò�Ñ�Ù	Ñ�á�Ñ�Ø#Í�Ö�Õ�×�ã�Ô�Ï ÇZå�æ�Ñ�Ö�×çØ#×�ã�ÑQÒ¢Ñ�Ð�Ñ�Ò�Ì�Í¢Ö�Õ�×�ã�Ô�×
Ð	Ñ�Õ�Ó#ñ�×�ã�ã�è�ìUæ�×¢éçÓ	Õ�Î�Ì�Í¢Ì�Ñ�ÖjÒ"Ì�×�Ñ�æ�×¢Ì�Ô	ñ�×�Ò�Ù	Ô�ë�ÔUë�Ñ�Ø�×�Õ�Ï�ë�Ô�Ç
�'Í�Ö�×�Ø�×�ã�ÑJÉ�×¢éçÓ	Õ�Î�Ì�Í¢Ì�Ô:×�Ù�Ò�Ð	×�É�Ô�ë�×�ã�Ì�Í¢Õ�Î�ã�Ô�ìJØ�Ñ�Ò�Õ�¹ Ø��×�ã�ÎUÖ�Ð�Õ�Ô�Ö�ÓDá�¹ Ø�É	Ñ�Ò�Ì�Í�Ì�Ô�ñ�ã�Ñ�á�ÑJÌ�Ô�Ò�Ù�Ó:ã�ÍUÒ�Ì¢¹ î�Ù�¹ Ò�Ì�Î

ónÍ�é�Ñ�Ö�Ô�ì Ù	É�Ô�Ò�Ì�Í�Õ�¹ ñ�ã�Ô�ì Ò�Ì�Í�ã�¹ Ö Ö ôhÔ�É�Ñ	Ù�Ñ�ëÓM¹ ã�Ì�×�É�Ö�Í�Õ�¹:Ì�×�ë�Ð�×�É�Í¢ÌçÓ#É Ö á�×�Ù	Ò�Í�á�¹ Ø�É�Í�Ì�Í�ì ó�Ì�Ñ�É�Ò�Ô�Õ#¹»Ù�Í¢Ì�¹ Ö
Ø#Ö�Ñ�Ö�Í�Õ	×�ã�Ì�ã�Ô�ìjë�×�Ì�Í�Õ�¹ Ö�������� ù à

( û ü ý ) â#Ø#×hõ =
õUþ�â�õZ¿�â�÷µ¾	â ÿ�Ä â	�n¹§â���¿�Ç���×�é�Ó�Õ�Î¢Ì�Í�Ì�Ô�Ö�Ô�ëµ¹ É�ÛnÖ�Í�ã�Î"ã	Í�Ö¢×�Ø�×�ã�Ñ

Ó@Ö�Ô�á�Õ�Ï�Ø�¹��
− � ´»Ø�¹»Í�á�É�Í�ë Ù	É�Ô�Ò�Ì�Í�Õ�¹ ñ�ã�Ô�ì@Ò�Ì�Í�ã�¹»Ö�ÇUå�Ñ�Þ�Ó�Ø#Ñ�Ö�Í�ã�ÑQÓ	é�Í�á�Í�Õ�Î¢ã�×�ã�Ó@ó�Í�é�Ñ�Ö�Ó��

− � ´»Ø�¹·Í�á�É�Í�ëÓµâòÏ�Ù�ÍØ#Ñ�é�Ö�Ñ�Õ�Ï	� Ò�Ô�Ò�Ì�×�ë Í¢Ì�Ô�é�Ó	Ö�Í¢Ì�ÔMÖ�Õ�Í�Ò�Ì�Ô�Ö�Ñ�Ò�Ì¢¹YÑ�Ù	É�×�ë�Ô�ì Ò�Ð�Ñ�Õ�Ó	ÙM¹5¹ Ø#×�ã�Ì�Ô�óh¹ Ù�Ó#Ö�Í�Ì�Ô ónÍ�é�Ô Ö�Ô�Ò�Ñ�Ù�Ñ	á�Ñ Ì�Ô�Ò�Ù�Ó�Ç
å�É�Ñ�Ö�×�Ø�×�ã	Ñòé¢¹ Ò¢Ì�Í�Ö�Õ	×�ã�ã�Ï�Ñ�Ì�É�Ô�ë�Í�ã�Ô	ìoÉ	×�é�Ó�Õ�Î�Ì�Í�Ì¢¹ ÖjéÌ�×�Ñ�É�×�Ì�Ô�ñ�ã�Ô�ë�ÔUë�Ñ�Ø�×�Õ�Ï�ë�Ô�Ç
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S6TVU>WGXZY(X![]\(X
^!_�`�a!b,c,d�e6f�b	g�hji>g,k�f�a�d�l(d6`�b;g,kGm�enm	o�p(m!b	l6_�qng�q�hrpMs�_�t

g�b	l6l�kGm�u,vwtx^�ywz<{ra>k�|�}<_	~Mi>kGfns�o�l]kG~��w�G��� à�� ( ���;� ) �c,e6_��
=
��� ���<�B�(���]���r��� ��� ��� � � d6s�_���gR�6k�e6k�|Gq]on�`6f6d]a�g!b	l6l�d���_�a!`�o6� f�_!��_	g�`�o � `�k�g	kGf]o6� s�k� �q6k

kn�]d6a!b	g�¡¢`6b!`£g�f(dnc,kGq�b	l(¡�qnk¤d�a!`6b	 �_!q6q6o6�¥a	g�f�o6`�g	o6f�o
g�d��6b �§¦;�<¨B� a�k�a�g!b!m!l�_�q]q6o6� d�©ªk6`�g!b	«�e(f]d6��_	a�`�d]p
d6k�q(q6h¬p`�k�s?��l�_!`�a�k�m¯®�° ��� àZ± Ü − d²®³� ( ´�� � ) à	± Ü + µ�¶ kf(b	©	l(d]�Gdn·nswm¸a�d�sVsV_	g�f(d]d¹`6f6d]a	g�b!l6l�d���_	a�`�k�~¹f�_!�R_	g�`]d
�(f6d `�kGs?q6b	g!q]kG~ º?»ªd q6d6©	`�k6~ g�_	sD�]_�f]b	g�o6f�b	p
o(`�b!©�b�q6q(hr_Mvwt¼^(ywz½sDk� �q�k¾f(b	©	e�_�l�d�g!¡Mq(b�g�f�d¾g�d��6b µ¿ �]_�f6mZk�s�oÀa�l]_�e6o�_	gÁk�g!q�_	a�g!d �¬� tÂd � ��t¼^6y�z �`�k�g,k6f6hr_ m!k m!a	_�s d�q�g	_�f]m�b	l�_ g,_	sÃ�]_!f6b	g�o6f º
kn�]d6a!h>m�b!��g	a,·Ä�6f�k�a	g�f]b!q6a	g�m!_!q�q�k6~Åc�f�o6����k6~Åa�d]sVsDt
_�g!f6d�dwÆ�Ç__ ®	È ± µ �?� tÉ^6y¢z � k�g!q�k�a;·]}¸d(~�a;·Ê`�kwm!g	k6f�k�sVog�d���o � �(f6djº » g�b!`n �_¾k�|Gl�b!e6b!_	g¹a!d6s�sV_�g!f6d]_�~ËÆ�Ç__ ®;È ± �q6k �(f6d kGp]l�b	 Re6_!q(d]d �(fn_�g	_�f]�6_!m�b	_	g iRb	©�k6m�h>~
�6_!f�_	p(k�eÌu!y ¶ {ÎÍÏf�k�e�bÁu,º

= Ð�Ñ � ¿ {¤® Ð � Ò ± µ¹Ó ©a�k6��k�a	g�b!mZl6_�q�d�·Ôf]_	©,o6l(¡Zg�b!g,k6m²f6b	|�k�gÕ® Ñ �#Ö ± a�l�_�e�o6_	g ��Gg	kÏq]d6©�`nkGg;_�s?�]_�f6b	g	o6f6q�b;·ÏsVk�end�iRd6`6b!×�d�· �r� tÉ^6y¢zkG|�l�b	e�b	_�gØsVk�q6k�`�l�d]q(q�k6~Ùa!d6sVs�_	g!f6d6_!~ÙÚ Ð Ý8Û§Ü µ�Ý l�·

i�g�k�f�a!d6l(d�`6b	g	kGmw�Ë� ����� dØ��� � �(f6d]q(b	e6l]_� �b!}¸d6pØ`g!f�_�g!¡	_	sDoÞg!d6�]o � p�b!f6b�`�g	_�f6q]kÞq6b!l(d]�Gd]_ß�]l6k�a!`�k�a	g�_!~a!d6s�sD_	g!f6d(d � �6b�f]b	l(l6_	l�¡!q(hrp g!f6d�c,k�q(b	l�¡!q6k�~ kGa!d
`6f6d]a	g�b!l6l�b µ ¶ _�f6mZkGq�b	�6b	l�¡!q]ke(d6iRf6b�`�g�k�s�_	g!f6d6��_	a�`�d]s?d s�_	g	kGe6bZsDd |6hrl�k
o�a�g!b!q]kGm!l�_!q�k � ��g	kà�Ë�]tÙd ��� t¼^6y�zªk�g�q]k�a;·6g�a;·á`
��f�k�a	g�f]b�q�a	g�mZ_�q]q6k�~c,f]o6�6�6_¢Æ Ò__ â ® � �#ã ± � bw���]tÉ^�ywzä `½c	f�o6�(��_ Ú Ò__ â È�® Ñ ± µ�å q6b!a	g,k�·(}R_�~½f6bZ|�k�g,_we6l�·k�|�k�©�q�b	��_�q6dn·æi�b!©¾|�o�e6_�sd]a!��k�l(¡!©,k6m�b	g�¡�d�sV_�q�q�kw«	g�o
d]pa!d6s�sD_	g!f6d(~]q6o6�çd6e6_!q�g!d6iRd(`�b�×6d(� � p(k�g,·ßb!mZg�k6f6h|�k�l�_�_ ��k�©	enq�d�p f6b	|�k�g ®Éè �#é ± kG|�q(b!fnoG �d�l�d q(b
f�_!q6g	c�_�q]k�c	f6b	sVsÃb	pê���(tJd ��� t¼^6y�zÂk�g�f6bZ R_�q�d�· � qn_a	knmZs�_	a�g!d]sDh>_Ma�c,f�o(�6�]kG~ëÆ Ò__ â � ��g	k � ��kJd]pJs?q]_�q]d(� �e(b	_	gàm!k�©	s�k� �q6k�a�g!¡ìd�q�g�_!f6��f�_	g�d6fnknm�b	g�¡ça	g�f]o6`�g,o(f�o
�]k�a	l(_	e6q(d�p `6b!` ��a	_�mZe6k�c�_�`�a!b	c,k�q(b	l(¡�q�o(� �k�a�qnknm�b!q6q]on� q6b �]_!f6d6k�e(d���_	a�`�k�s �G_!f�_	e6kGm�b�q6d�d
«	l(_	s�_!q6g	kGm s�k6q�k6`�l�d(q6q]kG~ f�_!��_	g�`6d a
��f�k�a	g�f]b�q�a	g�mZ_�q]q6k�~êc�f�o6�(�nkn~îí Ð Ý Û§Ü µJå a�_²vwtÉ^�ywz«	g�k�c,kMg�d��6b��]f(d��6k�q(d� ¸_�q6d�dMg	_	sÃ�n_�f�b	g�o6f6h£d6©	s�_!q�·(�¬g
a	g�f�o6`�g	o6f�o�q6bïí Ð Ý ÛðÜ ��k�a!f�_�e]a�g!m!k�s¯y ¶ Í�f�k�e(bñ® Ö ± µÝ l�·Þ���(tÉ^]y�zìg,_	sÃ�]_!f6b	g�o6f6bÙ�6_!f�_	p6k�e(b½a	kGa	g!b!m!l�·6_	g

ò ó�ô,õ6ô¼öG÷,ø;ùGú�ûZüIý�ôÉö�ôIþnø�û,ø*ùG÷!ÿ�����ü��(ô���ô,õ	ø��
	��	!û!ü���ô��<ô��!ú	ù����!÷�ü��������



Ò���� ¿ � b e�l6· ���]twd ��� t¼^(ywz ä Ð Ò�� d Ð�Ð Ö ¿a�k�k�g!m!_	g	a�g!m!_!q6q]k µ��_	©,o6l�¡!g�bZg�h dna�a	l(_	e6k�m�b!q�d6~ g�_	s?��_�f]b!g,o(f]q�k6~
©�b!m�d6a!d�sVk�a�g�d¢��d]f6d(q]h²l�d]q(d6~���v��½e6l�·w·6e�_�f Ý � dÝ�ß � ®;È ��� È Ð ± a�m�d6e�_	g�_	l�¡	a�g!m!o6��g�k¹g	k�s � ��g	k mMv¢tÉ^6y¢zm k6�6f�_	e6_	l(_!q6q]k�s d�q�g	_�f]m�b!l]_ g,_	s?�6_
	6b	g	o�	
q(b	|�l(��e6b!_	g,a;· m�q6o�g!f�_!q6q6_	_Áe(m�d6 R_!q(dn_Äk�`�g�b	«	e(f�k�m �i<k6f�s?d6fno(�<}�d]p `]f6d6a	g�bZl6l�dn�G_	a!`�o6� f�_!�¸_�g�`no µªåg�f6d]c�k6q6b!l(¡�q�k6~ sDk�e(d6iRd�`Gb�×6d�d �¢tÉ^]y�z g�f�_	g!¡	_�c,k
g�d��6b¥u��

= ���]� �w��{Õ�6f�k6d�a	p(k�e(d]gÕe(m�dn �_�q]d6_Þ`�b�`d6k�q6k�m ®�° ��� à ± Ü − � g�b!`îd d]kGq]kGmî®³� ( ´ ��� ) à ± Ü + µ¾¶ f]dkGp]l�b	 �e�_!q(d]d g,_�s?�]_�f]b	g�o6f6b �(f�_!`6f6b!}�_�q�d�·
m�q]oGg!f�_!q(qn_�c,k e(m�dn �_�q]d�· m «	g�d�p `6f6d]a�g�bZl6l�b	p
a�k6m��]b!e6b!_	g aêg	_�s?��_
	(b	g	o�	�k6~ìy ¶ m¥sVkGq]kG`�l(d�q6q]k�_
a�k�a	g�kZ·]q�d�_ µ å hra	k6`�k�g	_�sV�6_!f6b	g	o6f(q6b;·ªsVk�end�iRd6`6b!×�d�·
v�t¼^6y�z «�g	k�c,k g�d��6b k�|�l(b!e6bZ_�g g�f�d�c,kGq�b	l(¡�q�k6~
e(d(q]b	sÃd]��_	a!`6dMf(b	©	o6��k6f�·6e6k���_!q(qnkn~�a	g!f�o6`�g�o6f�k6~ � g,k�c�e(b`6b!` q�d�©!`�k�g	_�s?��_!f�b	g�o6f6q�b;·Þ·(m!l]·n_	g,a;· sVknqnkn`�l�d6q�q�k6~
Ú Ð�� Û>Ü iRb	©�k6~ � o6��k6f�·6e6k���_!q(q�k6~Øqn_Jg,k�l(¡�`�k�aëg�k��n`]d©�f�_!q�d�·�e(d6iRf6b�`G×�d]kGq�q6hrpja�mZkG~]a�g�m � q6kwdwk�g�a	o�g�a	g�m�d�·m�q]oGg!f�_!q(qn_�c,kÅe(m�d� �_!q6dn· µ²å vwt¼^�ywz �n_�f�m!k�c,kÁd
m!g	knfnk�c,k¢g�d(�nknm�a	o6}R_	a�g!m!o6�R}�d�~Ê��f6djº�R|�_�a!�]kGf�·6e6k6`
sDk� �q]k q(b	©!m�b	g!¡ �6b	a	g�d]�Gq]k e(d�q6b	s?d6��_�a!`6d]s ��6k�a�`�k�l(¡�`�o m e(m�dn �_�q]d(dço6��b!a	g�m!o��>g l�d(��¡ d�k6q6h
®,° � � à	± Ü − µ�� q(dÙa	knmZ_�f]��b��¬g¤��k6m!k�f6k�g�q6h¬_Øe6m�d] R_�q�d�·sD_	 �e�o e6m!o]s�· �(fnk�·(mZl�·(��}¸d�s?d6a;· q6b
f6_!q�g	cI_!q]k�c�f6b	sVs?b	p ®;È ± m!k�©�sVk� �q6h>sVd¯k6f6d�_!q]g�b!×�d�·6s?dmwkG`]f�o6 R_�q�d6dØq]_!��k�enm�d6 �q�hrp¯u�q�_�a��6d�g!b;·Êg	_!�6l6k6m�hrp
`�k�l6_�|6b!q6d�~�{wd�k6q�k6m¯®É�

( ´ � � ) à	± Ü + µ�� e(q6b!`�k½m �¬� t�d
� ��t¼^6y�zÞ�(f�_!`6f6b!}�_�q�d�_we(m�d� �_!q6d�·¤�6f�dØ�]kGq�d� �_!q6d�dº q�_�a�k6�6f�k6mZk� �e(b	_	g	a,·ñd6©	s�_!q6_!q6d]_�s¢e(d�i<f�b!`6×6d]kGq�q�k6~
`6b!f6g	d(q6h µ å k�©	sDk� �q�k � ©�e]_�a!¡ �]f�k6d�a�p�k�e�d6g q�_
o(��k6f�·6e6k���_!q6d]_ `6f6d]a�g!b	l6l�d���_�a!`�kG~ a	g!f�o(`�g�o6f�h � b
�6_!f�_	p(k�e k�g �nb	a	g!d6��q6k e(d]q(b	s?d���_	a�`�k�c,k `
a�g!b	g�d]��_	a!`�k�s�oÅ|�_	a��]kGfn·6e6`�o � g µ _ µ `Îa�k�a	g,k�·]q]d(� a
� ©!b	sVknfnk� �_!q6q�hrs�� |�_�a!��k6f�·6e(`�k�s µ yJg,k6f�a!d]l(d(`�bZg
`�k�|Gb	l�¡	g�b � `6b!` dÄv¢tÉ^6y¢z g!f�_	g�¡	_	c,kÅg�d]�(b � �(f]dkGp]l�b	 �e�_!q(d]d ��_�f]_	p6k�end]g m a	k�a�g	k!·(q�d�_ Ú Ð�� Û§Ü �kGe�q6b!`�k g	_�s?��_
	�b	g�o�	6b ��	]_�`�	�b!}R_!q(d�· e6m�d] R_�q�d�·
d6k�q6k�m¾®I° � � à	± Ü − q]_�a�k�m���b	e(b	_	g�a�g,_	s?�6_!f6b	g	onfnkn~ëy ¶ msDk6q�k6`�l�d6q(qnkG_êa	k�a	g�kZ·]q�d�_ µ�� b!`�k�_Ôd]a!`�l��>�6d]g,_	l�¡!q]k�_�6k�m!_	e6_�q�d�_ � mZ_�f�k�·6g�q]k � a�m�·n©!b!q�kÂa �6f�d�c�f6b!q�d��6q6h>s
�6k�l(k� �_�q]d6_	sÕzrkGt¼^6y�zÕsV_	 �e]o�c�f�o6���6b!sVdØv�t¼^6y¢zßa
f(bZ©!l�d]�(q]kn~�a�d]sVs?_!g!f(d]_�~���Æ Ò__ â u�Ú Ò__ â È�{�d Æ Ò__ µ¿ f�k�sD_�f(b	a	a�sVk�g�f�_!q�q6hrpJm�h>�¸_�a	g�f]on`ng,o(f6q6h¬p�y ¶ �mªq6_!`�kGg	kGf]h>p vwtÉ^�ywz k�|6q6b!f]o� R_�q�h �n_�f�_	p�k�e(h �a�m�·n©!b!q�q6h>_ a s?b	c�q6d]g�q]hrs o(�nknfG·ne]k���_�q]d6_	s µ
Ó ©,sV_!f�_�q�d�·Ô�nkn`]b	©�b	l(d � �Gg	kÕ�6f�dÕº��²È ¿ �¬� tÉ^6y¢z�6_!f�_	p(k�e(d�g¹m¾i�_�f6fnkGs?b	c,q�d�g�q]k�_¾u!ywvj{ � b¹�¢�6t>d �r� t^(ywz ä b�qng�d6i�_!f6f]k�s?b	c�q6d]g�q]k�_wu���yËv£{Ma�kwa	l�b	|Gh>s
i<_!f6f]k�s?b	c�q�_	g!d�©�sVk�sa	k�a	g�k�·(q6d � µ>å f6bZ|�k�g�bZp ®;È Ò�� È Ö ±o6a�g	b�q�k6m!l]_�q]k � ��g�k��RyËv o(��k6f�·6e6k���_!q6d]_�m �§� tjd����tÉ^6y¢z a	kGp�f(b!q�·6_	g�a;·Ìe6k
e(b!m!l�_!q6d(~ Ú

= Ñ � d
è � v ¶ b a�k�kGg!m!_	g,a	g�mZ_�q�q�k µ � p6l�b	 �e]_�q�d�_ �(f]d

|�k�l�¡!��d]p ©!q(b	��_!q6d�·6p Ú �]f6d(mZk�e(d]g ` yJv
o6�6k�f�·6e�k���_�q6d�� µ �<� tÉ^�ywz m!k m!a	_	s d�q�g	_�f]m�b!l]_
d]a�a	l6_	e6kGm�b�q6q�hrpje(b!m!l�_�q]d(~£u,e6k é�Ö�� v ¶ b�{�k�a	g!b	_�g	a,·i�_�f]f�k�sÃb	c,q�d�g!q(hrs d l�d6��¡ �6f�d Ú

=
È Ò�� v ¶ bd]©,sV_�qn·6_�g�g�d6�ïs?b	c�q6d]g�q6k�~¹b�q6d6©;kGg!f�k��(d6dïaRl6_�c	`�kG~ïkGa!d

q�b�l(_	c,`�o6�ß�]l6k�a!`�k�a	g�¡ µ?å ��� tÉ^]y�z¤k�|�q(b!f�o� �_!q6h e(m�ba!`6b	�6`6b q(b	s?b	c�q6d]��_!q�q�k�a�g!d � d6q]eGo�×6d(fnknm�b!q6q�hr_
s?b	c�q6d]g�q�hrs ��k�l6_�s q]b��6f�·6 �_!q6q]k�a	g�¡��
 Ý = é�� è v!�#"Rs d  Ü = Ò Ñ � Ò è v!�#"Rsa	kGk�g�mZ_�g	a	g�m!_!q(qnkÏ®;È ��± µ!� e6q(b!`�kê�(f6dîÚ%$�È;è � v ¶ bo6`6b	©!b!q(q6h¬_²a�`6b	�6`6d d�a	��_�©!b!�>gêd q�b	sÃb	c	q6d6��_�q�q�k�a	g�¡
sVkGq]k�g	k6q6q6k�o6m!_	l(d6�6d6m�b	_�g	a;· a�f�k�a�g	k�sj�6k�l6·w®	È ã ± µå q(b	a	g�kZ·(}�_!~ f�b	|�k�g	_ b!m!g	kGf�h �6f]kGmZ_�l�d
g!}�b	g�_	l�¡!q6k�_M«�`�a!�]_�f6dnsD_!q]g�b!l(¡�q�k�_¹d�©	oG��_!q(dn_¹m!l�d�·(q(d�·
c�d�e�f�k�a�g�bZg�d]�G_	a!`�k�c�k e(b!m!l6_!q�d�· q�b o�a�g	k6~��6d6m!k�a	g�¡
iRb	©�k�m�h¬p `6f]d6a	g�b	l]l�d���_	a�`]d�p a�k�a�g	k�·(q6d(~ �g	_�s?��_!f6b!g;o(f�oÎy ¶ sV_� Re6oìq6d]s?dìdçp(b!f(b!`ng,_�fìd]p
f�_!b!l(d]©�b�×6d(d µ ��_!��_!q6d]_Á«�g	kG~ ©�b!e6b!��d ��k�©!m!k�l�d�l�k
�]k�a	g�f�k6d�g!¡jiRb	©�k�m�hr_wÚ

− & t�e(d6b	c�f6b	sVs?h � k�|6q6b!f6o� �d]g�¡g!f�k6~6q(hr_�g	k��6`6d � q�k6m�hr_ iRb	©!h¯m�hra	kn`nk�c,k�e(b!m!l�_�q]d�·Jd��d�f�k6`�d6_ k�|�l�b	a	g�d s�_	g�b	a	g�b	|6d�l�¡!q�hrp a�k�a�g	k�·(q6d(~ �o�a�g!b!q]kGm�d]g!¡ ©�b�`�k6q�k�sV_�f]q�k�a�g!d m �nknmZ_�e]_�q6d�d
f6bZ©,l�dn�nq�hrp ^6y¢z ��k�e e(b!mZl(_!q6d]_�s � b g!b!`� R_
k6�6f�_	e6_	l�d�g!¡ a�m�·n©	¡ sV_	 �e]o d�©	sV_�q�_!q�d�_�s d]p
`6f6d]a	g�b!l6l�d���_	a�`�k�~ a	g�f�o6`�g	o6f6h � sÃb	c,q�d�g!q(hrs?d
a!m!k6~�a	g�m�b	sÃd¾d�p�b!f6b!`�g	_�f�k�s�d�k6q6q]k�c;kM|�_	a��]kGfn·6en`]b��6f�d
y ¶ïµ

'�T�(wX
)
*�Y6\�+�,.-/+�0
1(X/26\43ÃX![4)5,
Ó a�a	l6_	e6kGm�b�q6dn· �(f�k6mZk�e(d�l�d�a!¡ e(mZo�s�·

q]_�©�b�m�d�a!d]sDh>sVd s�_	g	kGe6bZsDd6� sV_	g�k�e6k�s
e(d6iRi�_!f�_�q�×6d�b	l�¡!q]kGt�g	_�f�s?d���_	a�`nk�c,k¹b!q�b	l�dn©�bïu Ý7� ��{RdsV_�g	k�e]k�s f�_!q6g;c,_�qnknmZa�`nkG~ e�d(i�f(b!`6×]d(d u
� Ý { µ
� |6f6b	©!×(b	s?d�a�l�o� �d�l�d�sDk6q�k6`�f�d�a�g!b	l�l(h � �]k�l�oG��_!q6q�hr_d]©á�]_�fn_�a!h>}R_!q(q�k�c�kÄmZk�e(q�k�c�kÁf(b	a	g!m!kGf]bìa	kGl�dÄ�]k
sV_�g	k�e�d6`�_ � k��(d�a!b!q�q�k6~ñm¾®	È*è ± µv _�g	k�e Ý8� � d]a!��k�l(¡!©	kGm�b	l(a;· e�l6· k��(f�_	e6_	l6_!q(d�·
g	_�s?��_!f6b!g;o(f6h y ¶ d o]a�g�b�q�k6m!l6_!q�d�· p(b�f]b!`�g�_!f6b
g	_���l�kGm�h>p «�iRi�_!`�g	k6m � a	kG��f�kGmZk� �e�b!��}¸d6p «�g!d
��f�_�m�f6b!}¸_�q6dn· µÕÓ a�a	l6_	e6o�_�s?h>~
k�|�9�_!`�gáf�b	©	s�_!f(b	s?d
� × � × Ñ sDs � «	g�b	l�kGq¾d�e6d(iRi>_!f]_�q6×�d6bZl(¡�q6b;·¾g,_!f6s�kn�]b�f6b�]k�sV_�}¸b	l�d�a!¡¾m�a�k�a	oGewm�hra	k6`�k�c;k e�b!m!l�_�q6dn· � `�kGg	kGf]h<~k�e6q6k�m�f]_�s�_�q�q�k¾a�l]o6 �d6lJ�n_��6¡��ÙmMg�f�b	e(d6×�d�k6q6q]k�sje6l�·
Ý8� �Ï�nknq]d6s?b!q6d�d µ ¿ k6f6��o6awa	k�a	o�e(b � d6©	c�k�g,k6m!l6_!q(q]h<~d]© g�_!f�sVk�k�|6f6b	|�k�g!b!q(qnkn~ |�_�f�d�l�l(d]_�mZkG~ |6f�k6q�©!h �a	kG_	e6d(qG·nl�a;· a	g!b	l(¡�q6h¬s `6b!��d�l�l�·(f�k�s a
c�b	©	kGm�hrs
sV_�sV|�f6b�q6q�hrs `�k�s?��f�_�a	a	kGf]k�s µ Ý b!mZl(_!q6d]_ k�g
`�k�sÃ��f�_	a�a	kGf�bêmÞa	k�a	o6eÂ��_�fn_�e(b!m�b!l6k�a!¡ÕaÞ��k�s�k6}�¡��
c�b	©	k�k�|Gf]b!©�q]k�c,k c;_�l(dn· µ ¶ f6d]sV_�qn_�q�d�_ c�_	l�d�· m
`6b	��_	a�g!m!_M��_!f�_�e�b!��}�_�~¾a!f]_�e6h¯�]k�©!m!k�l�·6l(k¾�6f]kGm!k�e6d]g�¡
d]©,sV_�f�_!q�d�· `�b�` m d6©	k�g	_!f�s?d���_�a!`6d�p � g!b!` d m
d]©,k�|Gb�f]d���_�a!`6d�pêo6a	l6k6m�d�·6p � b g�b!`� R_¯e6m�d]c,b!g�¡Za,· �]kl��>|�kG~îg�f�b	_�`�g;knf]d(dÕq�b;:

− < t ��l�k�a!`�k�a�g!dÕm��]l6k�g!¡½e6kg	_�s?��_!f6b!g;o(f6h²º>=ËÈ Ð ¿ µ?Ó a!��k�l(¡!©	o�_�s?b;·Ëb!�6��b!f6bZg,o(f6b

?�A@ B �DC��!ÿÉø � �DC,ÿ��FE4G 	���H�	AI	øJGLKJI�ü�� ����GüMG�ôL@DNGüJOP?



kG|�_�a!�]_��6d6m�b	l�b mZk�©	sVk� �q�k�a	g�¡ ��f�k6m!_	e�_�q�d�·
d6a	a�l]_�e6k6m�b!q6d(~ëmMd(q�g	_!f6m�bZl6_�g	_�s?��_!f(b	g	o6f È Ð ��Ò6Ö�� ¿ de(b!m!l�_�q]d(~ ��� Ð ��� v ¶ b µ � k���q�k!a�g	¡¹f�_�c�d�a,g�f]b�×6d]dña,k�a,g�tb!m	l�·Gl(b

± ��� Ö ¿ dËÈ �#Ö v ¶ b�a	k�k�g!m!_	g�a	g�m!_!q�q�k µ¶ k�a!f�_	e6a�g	m!k�s � Ý d6a	a�l]_�e6k�m�b�q6d(~êk6�6f]_	eG_	l]·nl�d6a!¡
g�_	s?��_�f�b	g	onf]q(hr_ d |�b�f6dn�G_	a!`6d�_ ©�b!m�d�a!d6sVk�a	g!d
sD_	 ���l�k�a!`�k�a�g!q6k�c,kMf6b	a�a	g	k!·(q(dG· � ),),+ � d(qng�_!q6a!d6m�q6k�a�g!¡d i�knfnsÃb
f]_�q�g	c�_�q]kGmZa�`nkGc�k k�g!f6b! R_!q(d�· u Ñ�Ñ � { m
d6a	a�l]_�e6o�_	s?hrp `]f6d6a	g�bZl6l�b	p u,d(qne6_�`na�h m
c,_�`na�b	c�k6q6b!l�¡�q6hrp¢k�a;·npjf�k�s�|�k�«	e(f6d]��_�a!`�k6~wf6_!�R_	g�`�d�{ µ
¶ k¾q6b!l(d]�Gd��b!q]k�s?b	l�d6~ñq�b�«	g!d6pñ©	b�m�dna�d]s�k�a	g,·6pJd¾d]pp�b!f6b�`�g�_!f�o�oGa	g!b!q6b�mZl(d(m�b	l(d]a�¡ïkG|�l�b	a	g!dño6a	g,k6~��6d�m!k�a	g!d
`6f6d]a�g!b	l6l�d���_�a!`6d�p�iRb	© q]bMÚ

−
ºVtx��l(k�a�`nkGa	g�d � q(b	l�d��6d�_dñf�k�eñy ¶ � ©!q(b	��_!q6d�·��jd : d]pñf�_�bZl(d]©�b�×6d�d µ�å hr|�k�fe6l6· f�_	c*d]a	g�f6b!×�d6d k�g�f]b	 �_�q]d�· u Ñ�Ñ � { |6hrl

kG|�o6a	l6k6m!l6_!q � m ��_!f(mZon� k���_�f�_	e(¡ � o�e6k�|�a	g�m�b	s?d
«�`�a!�]_�f6dnsD_!q]g�b µ � q�k f]_	c*d]a	g�f(d]f�k6m�b	l�k�a!¡ k�g
_�a	g�_	a	g�mZ_�q6q]kG~ c�f]b!q(d `6f6dna�g!b	l(l�b µ å hra�k�`6b;·d(q�g	_!q6a!d6m�q]k�a	g!¡ k�g!f6bZ �_!q�d�· u,m a	g,k f6bZ©
�(f�_!m�h>��b!�<}�b;· d6q]g,_!q6a!d6m�q]k�a	g!¡Âi�knq]b�{ ��k�©�mZk�l]·6l(b
i�d�`�a�d�f�k6m�b	g!¡ d�©�sV_!q�_!q(d�_ _	c,k ��k�l6k� R_�q�d�· a
g�k��Gq]k�a	g!¡��

± � � � Ð ° � ��g�k �(f6d d�a��]k�l�¡	©	knm�b!q6d�d
d6©	l6o���_�q�d�· ����� α

Ý
+α
Ü u Ð θ )�)�+ = è � ° {Àd �]k�l�q�k6~

a�g!b!q6e�b!f�g�dn©�b!×�d(d o�a�l�kGm�d(~
f�_!q6g	c�_�q]k�c	f6b!iRd6f6k�m�b!q�d�·
kG|�_�a!�]_��6d6m�b	l(k ��k�c,f�_!��qnkGa	g�¡ kG��f�_	e6_�l]_�q�d�·
kGg!q�k�a!d�g�_	l(¡�q�k�cIk d�©	sV_�q�_!q�d�· mZ_�l�d��6d�q6h
� )�)�+ ±

È �#ã ⋅ È � −
Ü	� µñå s�_	a�g	_a¯g	_�sçi>k6f�s?b��f�k6i<d]l�·

«�g	k�cIk k�g�f]b! R_�q�d�· ·(m!l]·6_�g	a;· �Go6mZa�g!m�d�g	_	l(¡�q�k6~ `
�6k�g�_!f�_�k�a	_�mZkn~ a�d�sVsV_	g�f6d]dñ`6f6d]a�g!b	l6l�b µ
Ý l]· d]©�s�_�f]_!q6d(~ d�a!�6k�l�¡	©	kGm�b!l(b	a!¡ `6b	sV_!f6b

m�h>a	kG`nk�c,k¯e(b!mZl(_!q6dn· � m�h>�6k�l�qn_�q�q6b	·ßm¯m�d�e6_Ø��f6d6a	g�tb�m�`�d½`jf�_�q]g	cI_!q]kGm!a!`�k�sDoje(d]i�f]b!`�g�k�sV_�g!f�o Ý � ��
 t Ò µÓ a	a�l6_	e6o�_	sÃh>~ sVkGq]kG`]f6d6a	g!b	l6l �6k�sD_!}�bZl6a,· m
g�k�l6a	g�k�a�g	_!q(q6h>~ `�kGq]g,_!~(q�_!f d�© |�_!f6d6l]l�d�· ��6k�e6e6_!f� �d6m�b	_�s?h>~ |6b!q�e(b	 �k�s d]©
g�_!f�sVk�k�|6f6b	|�k�g!b!q(qnkn~ |�_!f6d�l�l(d6_!m!k�~ |Gf]kGq]©�h µ
Ý b!m!l�_�q]d6_ � `�b�`�d ��f6d¾��f�k6m!_	eG_!q�d6dñd�©	sV_�f�_!q6d�~ Ý8� � �a�k�©	enb�m�b	l6k�a!¡ñc	b	©�k�m�hrssV_	s�|6f6b!q�q6h>s`nk�s?�6f]_�a	a�k�f�k�s µ�?k�l�_�_���k�e6f]k�|6q�kjo�a�g!f�k6~�a	g�mZkæ`]b	sD_!f6h¥�6f(d]m!_	e6_�qnkæm
f(b	|�kGg	_j®	È é ± µ v�b!`�a!d�s?b	l�¡!q6k�_w©�q6b	��_!q(dn_!: � `�k�g	k6f�k�_o6e6b!l6k�a!¡�eGk�a	g�dn�n¡wmw`]b	sD_!f�_ � a	kGa	g!b!m!l�·6l�k¯È Ñ � v ¶ b µ� _	s?�6_!f6b	g	o6f6bMd6©;sD_!qn·nl�b	a�¡�k�g Ñ � Ð e6k ÒnÖ � ¿ µ

�T��>X�������� )5, )	�½\ñ\��!*���0�����Y(XZ[6\(X
��_	©,o6l�¡!g�bZg�h¤d]a	a�l6_	e6k6m�b!q]d�·ñvwtÉ^�ywz¤�6f�d6m!_	e6_!q6h¤m

�6k�a�l�_�e]kGm�b	g	_	l�¡!q]k�a	g�d � a	k�k�g�m!_	g	a�g!m!o6�R}R_!~
�6k�f�·6e6`�k6m!k�sDo¹q]k�sV_!f�o�� f6b	a��]k�l�k� ¸_�q6dn· b	g	k�sVk6m��Âm
¶ _!f6d]k�e(d���_	a�`nkG~£g�b	|�l�d6×]_�«�l�_�s�_�q]g	kGm µRå h>|�k6fjg	b�`�k6~kG��_!f�_	e(q�k�a�g	dÂk�|�o�a	l(k�m!l�_�q g,_	s � ��g	kÏm d]©	s�_!q6_!q6d�d
�6k�m!_	e6_�q�d�·jo(`�b!©�b�q6q(hrp£a�k�_�e(d]q6_!q6d�~Ê�]k�eje(b!mZl(_!q6d]_�s
e6_�~]a	g�m�d]g�_	l(¡�q�k k�|Gq�b!f�o� �_�q]b ©!b!`�kGq]k�sV_!f6q]k�a	g�¡ �a�m�·n©!b!q�q6b	· a m!k�©�f�b	a	g�b!q6d]_	s b	g�k�sÃq]k�c;k q]k�sV_!f6b
e(m!o�p�m�b	l�_�q�g!q�k�c�k¹sV_	g�b	l�l(b µVå e(b	l�¡�q�_!~(��_�s¢«�g	k¹|�o�e6_	gkG|�a�o] �e�b	g�¡	a;·J��k�e(f�k�|6q�_	_ µ

��_	©	oGl�¡	g!b	g�h
d�©	sD_!f�_!q6d�~ e�l]·Ï`6b	 Re6k�c�k vwtÉ^�ywz
k�|�k�|G}�_�q�h²mñm�d]e�_¹a	kGk�g�mZ_�g	a	g�mZon��}�_!~wiRb	©�k�m!k6~��

−
�Vt

e(d6bZc,f6b!s�sÃh µ Ý l]· o�e6k�|�a	g!m�b a�f�b!m�qn_�q�d�· kGq�d
m�h>�]k�l�q�_!q(h k�enq]k�g!d��6q6k µ! b!��_!f�q�_�q�q6hrs?d½i�d]c�o6f(b	s?dk�|�k�©�q�b	��_�q6h g�k��6`6dñg	_!��l(k�m�hrpwb�q�k�sVb!l(d�~J�nk e�b!q(q6hrs
Ý8� � � q]_�©!b	��_�f6qn_�q�q6h>sVd ä b!q]k�s?b	l�d6d�q6b � ),),+ ( º � Ú )�]kwe(b!q(q]h>s � Ý d]©,sV_�f�_!q�d6~ µ z?g�f�_	l�`6b	s?dÊmZk�©,l(_�i�d]tc,o6fMo6`6b	©!b!q6hØq�b!�6f�b!m!l6_!q�d�· d�©	sD_!q�_!q(dG·��wd�l�d : � �6f�d`�k�g�k6f6hrpÞ«	g�dÞb!q]k�s?b	l�d6dê©!b!f�_�c	d�a�g!f6d�f�kGm�b�q6h � b�]km�d]e�o b�q�k�sDb!l�d(~�o�a�g!b!q#"!m!l(d�m�b	l�a,·¹p�b!f6b�`�g	_!f iRb	©	kGm�h>p
�]_�f�_	p6k�e6k�m µ Ý l6· q(b	c�l]·6e(q�k�a�g	d k�|�l�b	a�g!d
a	on}¸_	a�g�mZk6m�b!q�d�· f(b	©	l(d]�Gq�hrp i�b	© k�g�sV_	��_!q(h
�Rg!f6d]p6k6m�`�k�~ñf6b!©	q6k�c,k q6b�`�l(k�q(b µ
$&%(')%�*,+.-0/�1�+�2 :

−
��35476�+�8:9�+);�;<+ë�>=��(��� à � ( � Ü)? )

Ý l]· �ë��tÉ^6y¢zæd]©	s�_!q6_!q6d]_�e(b!m!l]_�q�d�· e]k Ð ��� v ¶ bq]_ �6f6d�m!k�e(d6g ` ��k�g,_!f6_ o6a	g,k6~��6d�m!k�a	g!d q�d
m�hra	k6`�k�g	_	sÃ�n_�f6bZg,o(f6qnkn~¯f]k�sV|�kG«	e(f6dn�G_	a!`�kG~ Æ Ò__ â � q�dq�d�©�`nk�g	_�s?��_!f6b!g;o(f6q�k6~ÎsVknqnkn`�l�d6q�q�k6~ìí Ð Ý ÛA@ i<b!© µ
� _�s?��_!f�b	g�o6f6bê�(fG·nsVk�c,k d¥kG|�f6b!g	q6k�c,k y ¶ Í¤f]k�e(b
sV_� Re6o «	g�d�s?d a	k�a�g	k!·(q�d�·6sÃd u��¸d(f6d]q(b
g	_�s?��_!f6b!g;o(f6q�k�c�kwc,d6a	g,_!f6_	©�d]a�b Ö ¿ {¹�6f�b!`�g�d]��_�a!`�dÊqn_©!b!m�d]a�d�g kGg e(b!m!l�_�q]d�· µ ^Gf]b�q6d�×6h g	_�sV�6_!f6b	g	onf�q�k6~
o�a�g	k6~��6d6m!k�a	g�dë«	g�d6pwi<bZ© q]b��

−
� t&e6d�b	c�f6b	sVsV_ �6f]_	eGa	g!t

b!m!l]·(�>g¢a�k�|Gk�~�6fG·ns?hr_¢l�d6q�d6d � �(b!f]b!l6l�_�l�¡�q6hr_¢kGa!d: µ
$#%CB&%EDGF	H!/�IKJL6K1�/MF)HONQP)9�6KF	H!+�R7RS6�J�T	F)P�6�UWVX+�-
8YT�P7F)+78Y6�4)9�+7H!+ZV!HO/[9�F)6�R&6�P�+7H!+\;G+)9]8Y+K^�_7+

` /M4a47+L10R&T	^�6KT(;
:

−
�Vt&e�d(b	c,f�b	sDsVb �¢�6t¼^(ywz �(fn_�e6a	g!b!m!l6_!q(b q(b

f6d]a µ È µ ¿ b!`Þd¥m²a	l6o��nb	_²i�g�k�f�a�d]l(d�`6b	g!bsVb!c,q�d�· �g	_�s?��_!f6b!g;o(f6bÂ�6fG·nsVk�c�kád k�|6f6b	g!q6k�c,kìy ¶ sV_� Re6o
m�hra	k6`�k�g	_	sÃ�n_�f6bZg,o(f6qnkn~ g!f6d�c;kGq�b	l�¡!q]kG~ Ú Ò__ â È d
q�d�©�`nk�g	_�s?��_!f6b!g;o(f6q�k6~ s�k6q�k6`�l(d�q6q]kG~ Ú Ð Ý Ûb@sVk�e(d�i<d�`6b!×�d�·6s?d �6f(b!`ng�d6��_	a�`�d q]_ ©�b!m�d�a!d6g k�g
e(b!mZl(_!q6dn· � k�e(q6b!`nkÞa�bZsDd �6_!f�_	p(k�e(h
q6b	|�l(��e(b!�>g	a,·

ª������,¦ Ç�c�Í�é�Ñ�Ö�Í�Ï d
− e ´ Ø	Ô�Í�á²æ	Í�ë�ë�Í �Gf!���O� ù à ( û g h )

Ç
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l�d6��¡Me]k¹Ú = é�� v ¶ b µV¶ f]dñ«	g�k�sØl(d�q6d�dJ�6fG·nsVk�c�kñdkG|�f(b	g!q�k�c�k y ¶ Ú Ò__ â È ↔
Ú Ð Ý��§Ü ��� d � ′ � ′a�k�k�g!m!_	g	a�g!m!_!q6q]kJm!p�k�e�·6g¾m¾g�f]kG~�q�o6�Õg	k��6`�o µ�� �6b	a	g�k6`:

−
�Vt�e(d�b	c*f�b	sVsDh m!|�l(d]©�d g�f]kG~�q�k6~ g,k��6`�d m

o(m!_	l(d]��_!q(q�k�s s?b	a���g�b	|�_¯��k6`6b	©�b!qêq6bÙf6d�a µ Ð µ¾Ý l�·d6e6_!q�g!d6iRd(`�b�×6d(dî�(f6dnsÃh>`]b!��}¸d6p `Ùg!f�k6~6q]kG~îg,k��n`�_
i�b	©Rd�o�a�g!b!q6k�m!l�_�q]d�·Mp(b!f�b!`�g,_!f(b�y ¶ sV_� Re6oMq6d]s?dMq6bf(d�a µ Ò mÞa!d6a	g,_	sV_Þg�f6_	pì`�k�k�f6e6d�q6b!g¥u³Ú � º � � ),),+ {�(f6d�m!_	e�_�q�hÎe(b!q�q6h>_Ùk �6k�m!_	e6_!q6d(dÞmZ_�l�d��6d�q6h � )�)�+�(f6d d6©,sV_!q6_!q6d�d � d : mêk6`Gf]_	a�g�q]k�a	g!d g�fnkG~�q�k6~
g�k��G`]d µ�� d6q(dn_�~ 	�
�� â����� 	ÄmÀ��l�k�a!`�k�a	g�d

(
Ú � º )�6k�`6b	©�b!q�b g�f6b	_!`�g	kGf6dn· d]©�s�_�q]_�q]d�· q]_�©!b!m�dna�d]s?hrp

g�_!f�sVk�end�q6bZsDd]�G_	a!`Gd]pÄ`�k�k�f�e(d�q6b	g �Àd : µÙå e6k�l�¡m!_!f6g�d�`6b	l(¡�q�k6~jk�a!dØ`�k�k�f�e(d�q6b	gñk�g�l]kG R_!q(hî©!q6b!��_�q�d�·
m!_	l�d��6d�q6h � );)*+ � `�k�g	k6f6hr_çknq]b �6f�d6q�d�s?b	_�gì�(f]d
d6©	s�_!q6_!q6d�d :Ìd � µ zð��l�kG��q�hr_ê �d6f6q�hr_ l�d(q6d�d �a�k�_	e(d6qn·]��}�d]_ «	g�d ©!q(b	��_!q6dn· � �(f�_	e6a	g�b�mZl�·(��g
©�b!m�d6a!d�sVk�a�g�d � ),),+ ( & )

d � )�)�+ ( í )
q6bÅf6b!©,l�d��6q�hrp

o6�GbZa�g�`]b	p :
−
�Vt�e(d6b!c,f6bZs�s?h µªÝ l�· d]l6l��>a	g�f6b�×6d�d

a�k�k�g!m!_	g	a�g!m�d�· sV_	 �e�o b!q6k�s?b	l�d�·6s?d ��(f�k�·(m!ln·]�R}�dnsÃd]a;·Êq(bñ`]f6d(m�hrp � )�)�+ ( & )
d � )�)�+ ( í ) � dl�d6q�d�·6s?dÅq(b :

−
� t�e(d6b	c	f6b	sVsD_²f(dna µ Ð � �6k�a�l�_	enq�d�_

�]onq]`�g�d]f6k�s k�g�k�|6f6b	 �_!q6hìq6b½c,k�f6d6©	kGq]g�bZl(¡�q�k6~Õ�nl(k�t
a!`�k�a	g�d

(
Ú � º )

f]d6a µ Ò µÓ ©Ma�k6��k�a	g�b�mZl6_�q�d�·��6f]_�e�a	g�b!mZl(_!q6q�hrp�q(b¾f6d]a µ Ð d
Ò f]_	©,o6l(¡Zg�b!g,k6m�a	l(_	e6o�_	g��È µ �§b!f6d6��_	a�`�b�·�©!b!m�dna�d]sVk�a	g�¡ g,_�s?�]_�f]b	g�o6f6h y ¶Íðfnk�e(b�Ú Ò__ â È →

Ú�� Ý ÛA@ kG|�f6b!©;o6_�g�q6b : −
�Vt&e(d]b!c,f6b!s�sV_

l�d6q(d]� ��� µ � |Gf6bZg�q(h>~¢�6_!f�_	p6k�e��6f]kGd]a�p6k�e6d]g ��k�l�d]tq�d6d � ′ � ′ µ � _	s?��_�f�b	g	onf]q(h>~¢c,d6a	g	_�f�_	©!d�a¾sD_	 �e�oÊq]d6s?da	kGa	g�b�m!l�·6_	g���È�È ¿ µ �Db	©	e(m!k�_�q�d�_¾l(d�q6d(d � )�)�+ mJiRb	©	_Ú�� Ý ÛA@ ·]mZl�·6_�g	a;· a	l6_	e6a	g�m�d�_�s f6b	©	e(mZk�_!q(d�·
e(d6iRf6b�`�×(d]kGq�q�k�c�k s?b!`�a!d]s�o6sVb u Ñ�Ñ � { � `�k�g�k�f6k�_
a!m	·6©�b!q]kÅa ��k�g,_!f6_!~Ä`]f6d�a	g�b	l�l(d]�G_	a!`�k6~
f�_!��_	g�`�k6~
g!f6d6c�k6q6b	l�¡!q6k�~�a�d�sVsV_	g�f(d]d¹d¹f]b!©,|6d�_!q(dn_�swk�|nf]b	©�×�bRq(b
`6f6d]a	g�b!l6l�d���_	a�`6dn_ e�kGsV_!q6h �6f(d �6_!f�_	p(k�e6_ m
a	kGa	g,k�·(q6d]_ Ú � ÝÃÛA@ ® é ± µ
Ð µb
 bZc,f�_�mël(d]|�k�a� �bZg�d6_�k�|Gf6bZ©�×(b � q(b	p�k�en·]}�_�c,k�a,·d]©�q(b	�6b	l�¡!q6k m a�k�a�g	k!·(q�d6d Ú Ò__ â È � ��f6d6m!k�e(dng `

a!`6b	�6`�k�k�|Gf]b!©�q]k�sVo o�sV_�q]¡��R_!q6d�� q]b l�d6q�d6d �7@ ′©!q6b!��_�q�d�· � ),),+ q6b m!_	l(d]�nd]q6o ��È � � � µ � g	kp�b!f6b!`�g	_�f6d]©,o6_	g¾l(d�q6d(� �7@ ′ `�b�`wl(d�q6d��¥y ¶ Í�f�k�e�b µ
� |6f6b	©	on�R}�b;·6a;·ïm�f�_	©�o�l(¡Zg�b	g	_<«	g	k�c,k��]_!f�_�p�k�e�b�iRb	©!b α ��]kGtxm�d]end]sVk�sVo � a	kGp�f6b�q�·6_	g g!f6d�c,k�q(b	l�¡!q6o6� a!d6s�s?t
_	g�f6d�� � ��k�a!`�k�l(¡�`�o y ¶ Ú Ò__ â È → α

qn_
a	kn�]f�k6m!k� ¸e(b	_�g	a;·ád�©	sD_!q�_!q(dn_�sÄi¬k6f�s?hªs?b!`�a!d�sVoGs?b
u Ñ�Ñ � { µ � g!f6d�×6b!g,_	l�¡!q(h>~ q]b�`�l(k�q l�d6q(d]d �7@ ′�]kG`6b	©!h>m�b	_	g � �Gg	kiRb	©�b α

·(m!l]·6_�g	a,·k�e(qnknm�f�_	sD_!q6q]k
iRb	©�k�~ m�hra	kG`�k�c�k e�b!m!l�_�q6dn· u!y å>Ý { d
m�hra	k6`�k�g	_	sÃ�n_�f6bZg,o(f6qnkn~ iRb	©	kG~ k�g!q�k�a�d�g	_	l�¡!q]k
a	kGa	g,k�·(q6dn· Ú Ò__ â È µÁÓ ©�t�©�b «	g,k�cIk k�|6f6b	©	_�× �6f�d

ª������ £	� ��Í�æ�Í�Ù�Ì�×�æ Ô	é�ë�×�ã�×�ã	Ô�Ï Ö¢×�Õ�Ô�ñ�Ô�ã	è ë�×BnÐ�Õ�Ñ�Ò�Ù�Ñ�Ò�Ì�ã�Ñ¢á²Ñ
æ	Í�Ò�Ò�Ì�Ñ�Ï	ã�Ô�Ï � ����� Ö õò¿#ö�¹ ÷ ù à

( û g h ) Ö]Ñ�Ù�æ�×�Ò�Ì�ã�Ñ¢Ò�Ì�ÔMÌ�æ�Ñ�î	ã�Ñ�î
Ì�Ñ�ñ�Ù�Ô Ç

ª������ ±#� � ñ�Í¢Ò�Ì�Ñ�Ù ª
− e ´ Ø	Ô�Í�á²æ	Í�ë�ë�è �Gf!���O� ù à

( û g h ) Ö¢Þ�Õ�Ô	é�Ô
Ì�æ	Ñ�î�ã	Ñ�îjÌ�Ñ�ñ�Ù�Ô�Ç

ª������ ¤	� ��×�ë�Ð�×�æ�Í�Ì²Ó�æ�ã�Í�Ï é�Í�Ö�Ô�Ò�Ô	ë�Ñ�Ò�Ì�Î Ö¢×�Õ�Ô�ñ�Ô�ã	è � ����� Ö
õZ¿�ö	¹ ÷ ù à

( û g h ) Ð	æ�Ô5æ�Í�é�Õ�Ô�ñ¢ã�è�ì:Ø	Í�Ö¢Õ�×�ã�Ô�Ï�ì  â"!�å�Í�¼Ý$#�+&% ¦ '�(
Ý)#�*+% ± ' Ç
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q(b	c�fn_�m�b!q(d6d ��_�fn_�p�k�e(d]gÁd6©Åa	k�a�g,k�·(q6dn·ÌÚ Ò__ â È m
a�k�a	g�kZ·]q�d�_

α � `6b!` m y å>Ý a o6s�_�q�¡!��_!q6d]_�s
o6e�_�l�¡!q6k�c,k¾k�|�9�_�s?b � ��g,k¾·(m!ln·n_	g	a,·Ëfn_�e(`�d]s¢·]mZl(_!q6d]_�sm¹iRd�©!d6`�_�g�m!_!f6e�k�c�k¹g	_�l�b µ
Ò µ � |Gf�b	©�_!×²d6©ja	k�a	g�k�·(q6dn· α

a�k�k�g�mZ_�g,a	g!m!o6�R}�d6s
d6©	s�_!q6_!q6d]_�s �½d :ßsVk� �_	g¹|�hrg�¡¾mZkG©!m�f]b!}R_�q¢m¾i�b	©	o
Ú Ò__ â Èq6b²l(d�q6d�d � ′′ @ d]l(d¥��_�f]_!m!_	eG_!q �no6g,_	s y ¶Íðf]k�e(bMm�a	k�a�g,k�·(q6d]_RÚ Ð Ý ÛA@ q�b�l(d�q6d(d � ′′

� µ�¶ _!f6_	p6k�eÚ Ð Ý Û<@ → α
�6f�k6d�a	p(k�e(d6g�q6b�l�d]q(d6d � ′

�
′ µ� b!`6d�s k�|6f6b	©�k�s � g!f�k6~6q]o6� g	k��6`�o q6b :

−
�Vt

e(d(b	c,f�b	sVs�_ ��� �n�x� à � ( � Ü ? )
k�|Gf6bZ©,o(�>gêg�f�d l(d�q6d�d

y ¶ Í f�k�e6b�� Ú Ò__ â È ↔
Ú Ð Ý �ðÜ � Ú Ò__ â È ↔ α

d
α ↔

Ú Ð Ý �b@ µ�å a�l�_�e�a	g�m�d6_£c*d]a	g�_!f�_	©�d�a!q�hrp·(mZl(_!q6d�~�(f6d¾�]_�fn_�p6k�e6_Rk�|Gf]b!©�×�b�dn©�a�k�a�g	k!·(q�d�·¹Ú Ò__ � È�g�f]kG~�q6b;·g�k��G`]b�q�b :
−
� t&e(d]b!c,f6b!s�sV_��6f6kZ·(m!l]·n_	g,a;· m¢g�k��6`�_ � ��(f6d¢�6_!f�_	p6k�e6_ d]©¹a	k�a	g	k�·(q6dn·

α ä mñg,k��6`�_ � ′′ � b¾d]©a�k�a	g�kZ·]q�d�·¾Ú Ð Ý Ûb@ ä mMg,k��6`�_ � ′ µå _�f�q�_	sVa,·¤` : −
�?t�e6d(b	c�f]b	sDsV_ � d]©,k�|Gf�b	 R_�q�q�k6~½q6bf(d�a µ È µ�¶ f(d£k�p�l(b! Re6_!q6d�d¤iRb	©!b�Ú Ð Ý8Ûb@ mZkG©!q6d�`�b!_	g�(f6d �6_!f�_	a�_	��_�q6d�dÅl(d�q6d�d ��� ′′

��� dÅa	k�p�f6b!qn·6_�g,a;·
m��]l6k�g�¡ e6k cI_	l�d�_�m�h>p g�_	sD�]_!f6b	g�o6f µ å a�l]oG�6b	_
Ú��æÚ��
	ÙiRb	©�b¥Ú Ð Ý8Ûb@ m!k�kG|�}R_Âq�_Âm!k�©�q�d6`6b	_	g � bkG|�f(b	©	_!×à��f�k!·(mZl6·6_	gÔb!q]k�s?b	l�d6�Àm g	_	sD�]_�f6b	g	o6f(qnkGs
�6k�m!_	e6_�q�d6d q�b l(d(q]d(d � â µ zro�g�¡ b!q�k�s?b	l(d�d
d6l6l��>a	g!f6d(fnoG_	g	a,·��6f�d6m!_	e6_!q6q6k�~�q6b¾f6d]a µ Ñ g!d6��d��6q�k6~e6l6·MÚ��æÚ��
	V`6f6d�m!k�~ � ),),+ (º )

d�a	k�a�g	kGd]g�m�_�_�dn©�l6k�sV_ µ
� k��6`�d � m�`�k�g	kGf�hrp q�b	|�l(��e6b!_	g,a,· d]©	l6k�s � a�k�a	g�b�mZl�·(��gl�d6q�d6� � â µ�
 b � −

�?t&e6d�b	c�f6b	sVsV_Mk6q6b¾f(b	©	e�_�l]·6_�gMe(m�b
a�k�a	g�kZ·]q�d�·

α
d

β � p(b!f(b!`ng,_�f�d�©	o6��}¸d�_�a;·
a�k�k�g!m!_	g	a�g!m!_!q6q]kØsV_�q6¡���d]s d¯|�kGl�¡���d�sê©!q6b	��_�q�d�·6s?d
`�k�«�i�i�d�×6d]_�qng�b g	_	sD�]_�f6b	g	o6f(qnkGc�k f6b	a!��d6fn_�q�d�·
`6f6d]a�g!b	l6l�d���_�a!`�kG~ f6_!�R_	g�`�d mZe6k�l�¡
q(b!��f6b!m!l�_!q6d�· ® Ñ�Ñ � ± µ�¶ k�a�`�k�l(¡�`noß�6f6d²�]_�fn_�a	_���_!q6d�d«�g	k6~Õl(d�q6d�dÕ©!q6b	��_!q(d�_`�k�«!i�i�d(×�d�_!q6g	bd]©,sV_�qn·6_�g,a;·
a�`6b	�6`�k�k�|Gf�b	©�q�k � bRm!_	l�d��6d(q6b � )I)	+ ä q�_���f�_!f6h>m�q]k � g�k�6k i�k6f�s?b	l(¡�q6h>s ��f6d�©!q�b!`6b	s `�l�b	a�a!d6iRd�`Gb�×6d�d
l�d6q�d6� � â sVk� �q�k²a��6d]g�b!g	¡¯l�d6q(dn_�~ y ¶ Í�Í�f�k�e(b
α ↔ β µ ¶ _!f�_	p6k�e ��_�f�_	© l�d6q�d6� � â q�_
a�k6�6f]kGmZkG Re(b	_	g	a,· d�©�sV_!q�_!q(d�_	s i�k�f6sVh ��f�k6i<d]l�·
sÃb!`na�d]s�o6sVb½u ÑGÑ � { µ � g;k¤e6b!_	gwk�a�qnknm�b!q6dn· ��k�l(b	c	b	g�¡ ��Gg	k�`6f]d6a	g�b!l]l�d���_	a�`]b;·ïf�_!�R_	g�`]b�m�a	k�a�g	k!·(q�d6d

β � `]b!`Mdm�a	k�a�g	k!·(q�d6d
α � k�|�l�b	e(b	_�gRg!f6d�c,k�q(b	l�¡!q]kG~�k�a!¡��£a�d]sVsDt_�g!f6d�d µ ¶ k�a!`�k�l�¡!`�o � Ý d�a�a	l�_�e6k�m�b!q�d�·

kGc,f�b!q6d]�nd]m�b	l�d�a�¡ e(b!m!l�_�q]d6_	s Ú
=
È Ñ � v ¶ b � bsD_	g	k�e6k�s Ý8� �Âo6`6b	©!b!q6q]on�ìb!q]k�s?b	l�d6�çk�|6q6b�f�o� �d�g!¡

q6_�o�e(b	l(k�a�¡ � e6b�q6q(hr_�k�g	_	sÃ�n_�f6bZg,o(f�_w��_!f�_	p(k�e(bw�(f]d|Gk�l(_	_ßm�hra�k�`6d]pÞe(b!m!l6_!q�d�·6p k�g	a	oGg	a	g�mZon�¬g µ!� e6q(b!`�ksDk� �q]kJ�(fn_�e(�nkGl]kG �d]g�¡ � ��g	kñl�d6q(dG· � â |�o6e�_�g¾d�sV_�g!¡a�mZkG_j�6f�k�e6k�l( R_!q(d�_jd¯�6f�d½|�k�l(¡��¸d�p¯©�q�b	��_�q]d�·6p : µ

 b l(d�q6d�d ��� 	-
 �(fnkndna�p�k�e(dng y ¶ Í f�k�e(b
β →

Ú Ð�� �A@ µ#� q½f]_�b	l(d]©	oG_	g	a,· m¢g	k�sÕa	l�oG�6b	_ � _�a	l�dkG|�f(b	©	_!× d6©ÌiRb	©!h
β
�]_�f�_!m!k�e(d]g,a,· m k�|�l�b	a�g!¡

b!|�a	k�l(��g�q]kG~ o�a	g�k�~6�6d6mZk�a�g�d sVkGq]kG`�l(d�q6q]k�c,k
a�k�a	g�kZ·]q�d�·ñaMp(b!f�b!`�g,_!f(qnkn~ë�(b!f6bZ|�k�l(d]��_	a�`nkn~ëi<k�f6s�k6~

c�f6b!q�d6×�h u,l(d(q]d�· ��� ′′ ������ { d6©,sV_!q6_!q6d]_�s :
u�q6b��6f6d]sD_!f � ��k g�f�b	_�`�g;knf]d(d����ß{ � l�d�|�k : d �
u�q6b��6f6d]sD_!f � �]kØg�f�b	_�`ng,k6f6d(d������ß{ µ�¶ f�_!m�f�b!}R_!q(dn_
β →

Ú Ð � � @ ��k �6b�f6b	sV_	g�fno � ·(mZl�·6_�g	a,·
q]_�k�|nf]b	g�d�s?hrs � �6k�a�`�k�l�¡!`no ��f6d �]k�a	l�_�e�o(��}R_�s
k�p6l�b	 �e]_�q�d6d d]©ÄiRb	©�h Ú Ð ÝVÛA@ l�d6q�d�· � 	 
 qn_
��f�k!·(m!l]·6_�g	a;· d sVk6q�k6`�l�d]q(q�k�_ a	kGa	g	k!·(q(dn_
a	kGp�f6b�q�·6_	g�a;· m��]l6k�g�¡ e6k
c,_�l�d6_!m�hrpÀg,_	s?�6_!f6b	g	onf µ�<g	k�|6h y ¶ β →

Ú Ð Ý �b@ f6_!b	l(d]©�k�m�b	l�a,· m�q�k6m�¡ �q]_�k�|Gp]kGe6d]sVk �]_�f�_!m!_	a	g�d k�|�f6b!©,_!× ©�b l(d�q6d��
d]a���_�©!q6k�m!_!q(dG· a�k�a�g	k�·(q6d�· í Ð ÝVÛA@ � ′ � ′ � � ′ �

 � d
m!_!f6q]o�g�¡êq6bîoG�6b	a	g�k6` :

−
� t�e6d(b	c�f]b	sDs?hÁmêiRb	©�o

β µ� g	sD_	g�d]sg!b!`� �_ñg	k�gJiRb!`�g � ��g�k¢k�|6f6b	g!q6h<~Ø�n_�f�_	p�k�eÚ Ð ÝÃÛðÜ → β
f�_!b	l�dn©�o�_	g�a;· q6b c*f]b�q6d�×�_ â �  � �d]s�_!��}�_�~¾a!�]_�×6d�iRd���_�a!`�o6���?t&k�|6f6b	©�q]o6�i�kGfnsDo µ


 b :
−
�Vt&e�d6b!c,f6bZs�sV_²u*f�d�a µ È�{jsV_	 �e�oÕl(d�q6d�·6s?dm!k�©�q�d6`6q]kGmZ_�q�d�·dd�a	��_�©!q�k6m!_!q6dn· a	k�k�g!m!_	g,a	g�mZon�R}�d]p

iRb	© q6b	p�k�e�·6g	a,· k�|�l(b	a�g!d sD_	g!b	a�g!b	|Gd]l(¡�q]h>p
a	kGa	g,k�·(q6d�~ � `nk�g	kGf�hr_ m�h¬eG_	l�_�q6h e�m!kG~�q�k6~
�Rg!f6d]p6k6m�`�k�~ µ å ©�b�m�d�a!d]s�k�a�g!d k�gÌ�6f]_�e6h¬a�g,k6f6d�d
k�|Gf6bZ©�×�b d�g;_�f]s�k�e(d6q�b	s?d���_�a!`�k�c,kñ�6o�g!dw��_�fn_�mZkGe�bM_	c,k
mîa�k�kGg!m!_	g,a	g�mZo6��}�on�
k�|�l(b	a�g!¡Õmî«�g	d6p¥a�k�a�g	k�·]q]d�·6p
sVk� �_	g¤f�_!b	l�d�©�k�m�bZg�¡!a;·ßl(��|�b	·�dn©¤iRb	© � �¸g�f(dnp(k�m�`6b`�k�g�k6f�k�~ f6b	a!�(fnkGa	g�f�b!q�·6_�g	a;· q�b¥e(b!q6q]on� kG|�l�b	a	g!¡ µ
� "��]f6d6sV_!f � _	a	l�d k�|6f6b	©	_�×¥d�©ßd]a�p]kGe�q�k6~êg�k��G`]d! 
u�iRb	©�b Ú Ò__ â È�{ �]_�fn_�mZk�e(d]g�¡ m¥g�k��n`no � u,k�|�l�b	a	g�¡
sV_�g!b	a	g�b	|�d6l(¡�q6h>p�a�k�a	g,k�·(q6d(~ í Ð Ý ÛðÜ d β

{ � �]_�f�_	a	_�`6b;·l�d6q(d]� ��� ′′
��� � q�bw`�k�g	kGf]kG~£�(f�k6d�a	p�k�e(d�gw��_!f6_	p6k�eØma	kGa	g,k�·(q6d]_�í Ð Ý Û§Ü u�q]b!�(f6d]s�_!f � �6k�g�f�b	_�`�g;knf]d(d" #�J{ �

ª�������$ Ç���×�æ	ëÑ¢á²æ�Í�ë�ë�è ã�Í�á²æ	×�Ö�Í�Ñ¢Þ�æ�Í�é�Ú	Í õZ¿#ö�¹ ÷ ù à
( û g h ) Ð	æ�Ô

æ�Í�é�Õ�Ô	ñ�ã�è�ìoØ	Í�Ö�Õ�×�ã	Ô�Ï	ì  â !Uå�Í	¼ *,+ % � ' â�Ý�Ý³+ % ® ' Ç&%'Ò�ì�Ñ�Ø�ã	Ñ�×
Ò�Ñ�Ò�Ì�Ñ�Ï	ã�Ô�×�'
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Ç
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g�k mîg�k��6`�_ � k6qÞ|�o�e6_�gÕmîa�k�a�g	k!·(q�d6d í Ð Ý Û8Ü asDk6q�k6`�l�d6q(qnkn~ a�d]s�sV_	g�f6d]_!~ `6f6d�a	g!b	l(l(d]��_�a!`�k6~
f6_!�R_	g�`�d µ ��a	l�d¾ �_�k�|6f6b	©	_�×�d�©�g,k��n`�d  ß��_!f�_!m!k�e(d�g!¡mwg	o� �_ñg	k��G`�o � � s?d6q6o�·jc�f6b!q�d6×6ojm!k�©!q6d(`�q]kGmZ_�q�d�·i�b	©!h í Ð Ý Û§Ü u�q�b!�6f(dnsD_!f � m!e]kGl�¡ g!f6b	_!`�g�k�f6d�d
 �� � �J{ � g	k � �(fn_�g	_�f]�6_!m f�·6e y ¶ �ÌÍ f�k�e(b
Ú Ò__ â È → α

q6b²l�d6q(d]d ��� ′ @ ′ dêÍ�ÍËf�k�e(b α → β
q6b

l�d6q�d6d � â � m¢g	k��6`�_ �Åknq£|�o�e6_�gwm¢a�k�a�g	k�·(q6d(d
β
a

g�f6d]c�k6q6b!l(¡�q�k6~ a�d]s�sV_	g�f]d6_!~ `6f6d�a	g!b	l(l(d]��_�a!`�k6~
f6_!�R_	g�`�d µ � b!`6d]s k�|6f6b	©	kGs � q6d] �_¯l�d(q6d�d �  � �

′
� 	-


a�k�a	g�kZ·]q�d�·�Ú Ð Ý8Û @ d β
·(mZl�·(�<g;a,·ws�_	g�b	a	g!b	|ndnl�¡!q�hrs?d

d q]_ o6g�f�b	�6d6m�b!��g a�mZk�_�~ kGg!q�k�a!d�g�_	l(¡�q�k6~
o6a�g;kn~n�nd�m!k�a�g!dñm���l(k�g�¡�e]k¹c�_�l�d�_!m�h¬pñg,_	sÃ�]_!f6b	g�o6f µz?l�_�e]oG_	g>k�g�s�_�g!d]g�¡�d�g	k�g�i�b�`�g � ��g,kMq6bRf6b!©,l�d��6q�hrpo6�GbZa�g�`]b	p c,f6b�q6d(×îm!k�©!q�d6`6q�k6m!_!q6dn·�dÕd]a	�G_	©�q]kGmZ_�q�d�·
sDk6q�k6`�l�d6q(qnkGc�k a	k�a�g,k�·(q6dn· d�©	sD_!q�·6_	g�a;· ©�q]b�`
g�_!�6l]knmZk�c,k «!iRi�_�`�g	b � a	kG��f�k6m!k� �e6b��<}�_�c,k
a�k�k�g!m!_	g	a�g!m!o6�<}�d�_Þy ¶ Í¤f�k�enb µ � b!` � q�bîoG�6b	a	g�`�_
� ′
�

′
� �6f]kG×]_�a	a¤d�a	��_�©!q�k6m!_!q6dn·�iRb	©!h Ú Ð ÝVÛb@ d]e6_�gja�6k�c,l6k6}R_!q(d�_	s g�_!�]l(b � bq6b o��nb	a	g!`�_ �  � ä a½_�c,k

m�h>e�_	l(_!q6d]_�s µ å k�©!q(d6`]q�k6m!_!q6d6_ o(��k6f�·6e6k��G_!q6q]k�c,k
a�k�a	g�kZ·]q�d�·Á��k�a�f�_	e6a	g�mZk�s y ¶ Ú Ò__ â È →

Ú Ð Ý8Û @ d
α →

Ú Ð Ý8Ûb@ q�b�o��6b	a	g�`6b	p ��� ′′
d � ′′

� a�k�k�g�m!_	g�a	g!m!_!q6q6k
a�k6�6f]kGmZkG Re(b	_	g	a,· m�hre6_	l6_!q(dn_�s g,_!�6l(b µ ¶ f]dq(b	c�fn_�m�b!q(d6d½k�|6f6b	©�×�b���f�_!m�f6b�}R_!q6d6_

β →
Ú Ð Ý Ûb@ q6bo6�GbZa�g�`n_ � 	 ��f�kGd]a	p6k�e(d�gç«�q]e6k�g	_!f�s?d���_�a!`6d � bÎq6b

o6�GbZa�g�`n_ 	�
 ä «!`�©	k�g,_!f6sVd6��_	a�`�d µ �Db	©�l�d��6d�_
p�b!f6b�`�g�_!f6b
g	_���l�kGm�hrp b!q]k�s?b	l�d]~ m
k�|6f6b	©!×6_
q6b
o(`�b!©�b�q6q(hrpÎk�g!f�_	©�`6b	pÎl(d�q6d(d � 	�
 d]l6l��¬a�g!f6d�f�o6��g
�(f6d�m!_	e�_�q�q6h¬_q(bÙf(d�a µ Ö g�d(�]d6�6q6hr_Ùe6l�· `GbZ Re6k�c,ko6�GbZa�g�`]b g,_�f]s�k�c,f�b	sDsVh µ 
 _	k�|6f6b	g!d�sVk�a�g	¡ d
«�`�©	k�g	_!f�s?d6��_�a!`6d�~ p�b�f6b!`�g	_!fÂy ¶ β →

Ú Ð Ý ÛA@ �]kGt©�mZkGln·]��gjf6b!a	a�sVb!g�f�d6m�b	g�¡j_	c,k¯`�b�`¯f�_	l�b!`na�b!×�d�k6q6q�h>~
�(f�k6×�_	a	a � ��k�e6k�|6q6h>~ `6f6d]a�g!b	l6l�d�©�b!×�d�dÁb	sVkGf6iRq�hrp
sD_	g!b	l(l6k6m � d6l�dØ�6_!f�_	p6k�eØd6©J�nkGl]o6��_!q(qnkGc�k¢©�b!`6b	l�`�k6~sD_	g!b	a�g!b	|6d�l�¡!q]k�c;kË�6f]d�q�d�©�`]d�p�g	_�sV�6_!f6b	g	o6f(b	p¢a�k�a�g	kGt

·(q(dG· m b	|Ga	k�l��>g!q]k o�a	g�k6~��6d6mZk�_ a�k�a�g	k!·(q�d�_ m
f�_	©�o�l�¡	g�b	g	_�k�g	 �d]c,b µ

$#% $#%�� F)/���T�^K^�/MF)HO6>VO+M-�/M1�/�IZ�
−
� 3:476�+�8:9 +�; ;	�

��
��(��� à � ( � Ü)? )
ywb	©�k6m�b;· :��]� t�e(d�b	c,f(b	sVsDb �
��(�x� àI� ( � Ü ? )��f6d6m!_	e6_!q(bìq�bìf6d]a µ � dÅk�g�f�b	 �bZ_�g a�l�_�e]on��}�dn_

k�a�k�|�_�q6q]k�a	g!dÌ�]kGm!_	e6_!q(dG·Ì«�g	k�c,k
a	kG_	e(d6q]_!q6d�·Ì�]k�e
e(b!mZl(_!q6d]_�s �
È µ�Ó ©!m!_	a�g	q(h>~ f6b�q�_�_¥® Ò ± y ¶ Æ Ò__ â ↔

Ú Ð Ý Ûb@q�b	|�l��>e(b	_	g�a;·ñl(d���¡�e6k¹e�b!m!l�_�q6dn· ã��#Ö v ¶ b�u��6fG·nsVk6~ä ��k¹l�d6q�d6d ��� � k�|Gf�b	g!q6h>~ ä ��k¹l�d6q�d6d � ′ � ′
{ µ�¶ f�dÚ�� ã �#Ö v ¶ bêk�|6q6b�f�o� �_!qçy ¶ Íf�k�e6b m¥q�k6m!k�_

a	kGa	g,k�·(q6d]_ � kG|�k�©�q6b	��_!q(qnkG_ q6b :
−
�Vt&e�d6b	c�f6b	sVsV_

α µ
 _!d6©	s�_!q(qnkGa	g!¡�i�kGf�s?hØd�d(q�g	_!q6a!d6m�q]k�a	g!dMs?b!`�a!d�sVoGs?bu Ñ�Ñ � { �]f6d �]_!f�_�p�k�e]_ Æ Ò__ â ↔ α
��k�©�m!k�l�·6_	g

��f�_�e���k�l6k� �d]g�¡ � ��g	k¹m�a	k�a�g	k!·(q�d6d α
a�k�p�f]b!q�·6_	g�a;·¹k�a�¡

a!d6s�sD_	g!f6d(d g�f6_	g�¡Z_�c�k �]kGfn·6e6`6b µ
Ð µ¶ f6dÅk�p(l(b	 ¸e6_�q]d(dÅmìd�q�g�_!f6m�b!l6_Âe�b!m!l�_�q6d�~

ã � Ö v ¶ b � Ú�� � Ò v ¶ b � `�f]k�sV_ o�`GbZ©�b�q]q6k�c,k
��f�_�m�f6b!}¸_�q6dn·½Æ Ò__ â → α � dnsD_	_	gJsV_	a�g	k½y ¶ Í¹f]k�e(b
α →

Ú Ð Ý ÛA@ µ?¶ k�a	l(_�«�g,k�c�k�s�k6q�k6`�l(d�q6q�b;·Ëa	g�f]on`ng,o(f6ba	kGp�f6b�q�·6_	g�a;· m��6l]kGg!¡�e�k¹c,_	l(d]_�m�hrpñg	_�s?��_!f6b!g;o(f µ
Ò µ � d(q]d(d �6fG·ns?hrp y ¶ Æ Ò__ â → α �7@ d

α →
Ú Ð ÝVÛA@ � � ��f6d oGsV_!q6¡���_�q6d�d
©!q6b!��_�q�d�· :

a	|Gl�d6 �b!��g�a;· � k�|Gf�b	©�o�·Âa	kGm!sV_	a�g!q�k¥a l(d�q6d]_�~áy ¶Æ Ò__ â →
Ú Ð ÝVÛA@ ��� g�f]kG~�q�o6� g�k��n`no � µ�� d(q6d�dk�|Gf6bZg�q�hrp i�b	©	kGm�hrp �6_!f�_	p6k�e6kGm � ′ @ ′ � � ′ � ′

d � ′ � ′g!b!`� R_�k�|nf]b	©�o6��g�g!f�k6~6q6o6� g�k��n`no � ′ µ
Ñ µ z§k�a�g	k�·]q]d6_ Ú Ð Ý Û§Ü q�_ m!k�©�q�d6`6b	_	g � _	a�l�d

Ú��jÚ�� 	
= � Ò v ¶ b µ�å «!g�k�s�a!l�o6�(bZ_���f(d¾d�©	s?_�q�_!q�d�d� � `6fnkGs�_Õy ¶ Æ Ò__ � ↔ α � kG|�q(b!fno6 R_�q�hìe(m�bîy ¶Í�Í�f]k�e�b
α ↔ β

d
β ↔ γ µ�
 _�d�©	sV_�q]q6k�a�g!¡ji<k6f�s?h d

d�q�g�_!q�a!d(m�q�k�a�g!d s?b!`�a�d]s�o]sDb u Ñ�Ñ � { �6f(d «	g�d]p
��f�_�m�f6b!}¸_�q6dn·6p�a!m�d]e�_�g	_�l�¡	a	g�mZon��g�kwg�k�s � ��g,k�q�k6m�hr_iRb	©�h

β
d

γ � g�b!`À ¸_ `6b!` d
α � k�|�l�b	e(b!�¬gg!f6d6c�k6q6b	l�¡!q6k�~Àa!d�sVsD_	g!f6d�_!~ µ 
 b �
− < t&e(d]b!c,f6b!s�sV_k�|�l�b	a�g!dÎa�o�}R_�a	g!m!kGm�b!q(dG· a	k�a	g	k!·(q(d]~

β
d

γ
�6f�d

Ú $ Ú	��� k�c,f6b�q]d6��_�q�h l(d�q6dn·ns?d â 
 d � � �a	kGk�g�mZ_�g	a	g�m!_!q(qnk µ
Ö µ¾å e(b!q(qnkGs a	k�_	e(d6q]_�q]d(d � `�b�`ÕdÕm�¢�6t¼^(ywz �k�|�l�b	a�g!¡ b	|�a�k�l��¬g�qnkn~ oGa	g	kn~n�nd]m!k�a�g!d

o6�6k�f�·6e�k���_�q6q]k�c;k a�k�a	g�kZ·(q(d�· í Ð ÝÃÛðÜ d]s�_	_	g
��b!f6b	|�k�l�d���_�a!`6d6~¾m�d]e µ ^Gf(b!q]d(×]_�~ï_�c;k mZkG©	q(d6`]q6k�m!_!q(d�··(m!l]·6_�g,a;·ñl(d�q6d�· ��� � 	 � b�c,f6b�q6d�×�_�~ëd6a	��_	©�q]kGmZ_�q�d�· äl�d6q(dG· � ′ � ′

�
′ µ v _� ¸eGoçq(d�s?d ©�b�`�l��>��_!q(bêk�|�l�b	a	g�¡

sV_�g!b	a	g�b	|�d6l(¡�q6h>pja	k�a	g�kZ·(q(d6~ � c,e6_ñmë©�b!m�d6a!d�sVk�a	g�d¢k�g��f�_�e�hra�g	kGf6d�dîkG|�f6b!©	×(b sDk� �_	g¤a	o(}R_	a�g!m!k�m�b	g!¡¯l�d�|�k
iRb	©�b Ú Ð Ý Û§Ü � l�d�|�kwiRb	©�h α � β � γ � f]b	©�c�f]b!q(d���_!q6q�hr_l�d6q(dG·ns?dîy ¶ Í³ÍJf�k�e6b -� � d � â 
 µ ��a�l�d �]f(dêº�k�|Gf6bZ©,_!× d�©�k�g�_!f�s?d]��_	a�`6d a	 �b	g�¡ e�k e�b!m!l�_�q6d�~
ã � Ö v ¶ b � Ú � � Ò v ¶ b � bî©�b	g	_	s d�©	k�|Gb!f�d���_�a!`6d
k�p6l�b	e(d�g!¡Mu�q6b!��f6d]s�_!f � �]kMg�f�b	_�`�g;knf]d(d  � � q6b : −

�Vt
e(d6bZc,f6b!s�sD_�{ � g�kÂ�6f6dç�]_�f�_	a	_���_!q6d(d l�d6q�d6d �7@ k6q

ª��������¢� cÃÍ�é�Ñ�Ö�Í�Ï ª
− e ´ Ø�Ô	Í�á©æ�Í�ë�ë�Í �����,��� ù à ( û g h )

Ç
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�6_!f�_!~6e�_	gßd�©�]_�f]m!k6q6b	�6b	l�¡!q]k�c;kÕa�k�a�g	k�·(q6d�·îÆ Ò__ â m
i�b	©	o

α � bà��f6dÁ�]_!f�_�a	_	�G_!q6d�dÅl(d�q6d�d � � ä m
a�k�a	g�kZ·]q�d�_¬í Ð ÝVÛ>Ü µ � d�q6d(d 	 � � � â 
 d  � � mZa�l]_�e6a	g!m�d�_sD_	g!b	a�g!b	|6d�l�¡!q]k�a	g!d a	kGa	g	k!·(q(d]~

α � β
d

γ
q�_

�(f�k�·(m	·6g,a;· � dÄm g�k���`�_ � e6d�b	c�f6b	sVs?h kG|�f(b	©	_!×
kGa	g!b!q�_�g	a;·ïm�iRb	©	_>í Ð Ý Û§Ü µ�¶ k�a�l�_	e6o6�<}�d6~¹q6bZc,f�_�m�_�c,km!e6k�l(¡ g!f6b	_�`ng�k�f6d(d � � ��f6d6mZ_�e6_	gÌ` k�|6f6b	g!q�k6~
�6k�a�l�_�e]kGm�b	g	_	l�¡!q]k�a	g�d e(m!o�p y ¶Ú Ð Ý Û>Ü → α →

Æ Ò__ â µ ��a	l�d¹ R_�k�|6f6b	©�_!×¾�6_!f�_!m!_	a�g!d¹mg�k��G`no � � s?d(qno�·Âc�f]b!q(d6×]oÂm!k�©�q�d6`6q�k6mZ_�q6dn· iRb	©!h
í Ð ÝVÛ>Ü � q6b��6f6d]sD_!f¹mZe6k�l�¡Rg!f6b	_!`�g�k�f(d]d  ���� � � g	k�k6q ��(f�k6~�en· �]k�a	l(_	e�k6m�b	g	_�l(¡�q�k�a�g!¡ �6_!f�_	p(k�e6kGm
Æ Ò__ â → α → β → γ � kG`6b	 ¸_�g,a;· m g	kG��`�_ � m
a�k�a	g�kZ·]q�d6d

γ � b �6f6d q(b	c,f]_�mZ_ mZe6k�l�¡
g�k�~  R_
g�f6bZ_�`�g	k6f6d6d � � �6f�_	g�_!f6��d�g¤`6b	a!`6b	eÕd�©¤��·6g!dîy ¶ �
γ → β → α →

Ú Ð Ý �A@ → α →
Æ Ò__ â µ� µßå k�g	l(d6��d6_çk�gá�w��t¼^6y�z � m ��� t¼^6y�z q6b

c�f6b!q�d6×(b	p m!k�©�q]d(`�q]kGm!_!q�d�· d d]a	�G_	©�q]kGmZ_�q�d�·
sDk6q�k6`�l�d6q(qnkGc�k a�k�a	g�kZ·]q�d�· q�_ �6f�k6d�a	p(k�e(d]g
d6©	s�_!q6_!q6d]_ ©!q6b�`Gb g,_!�6l6k6mZk�c,k¥«�iRi�_�`ng�b µ ywb	©�k6m�h>~�6_
	�_	p(k�e¹Æ Ò__ â →

Ú Ð Ý ÛA@ q6b¸l�d]q(d6d � � � b�g!b!`� R_My ¶
α →

Ú Ð Ý8Ûb@ q(b l(d(q]d(d � � a�k6�6f]kGmZkG Re(b!��g,a;·
m�h>e�_	l(_!q6d]_�s£g�_!��l�b � bñy ¶ q�b¹mZa�_!~�l(d�q6d�d � 	¸q]k�a!d]g«�`�©	k�g	_!f�s?d6��_�a!`6d�~ p�b!f]b!`�g�_!f µ ¶ f]_�m�f6b!}R_!q(d�· �kG|�f(b	g!q6hr_ o6`6b	©!b!q(q6hrs � q6b l�d(q6dn·6p � ′ � ′

�
′
d � ′ @ ′�(f�k6d�a	p�k�e�·6gñaw��k�c�l(k�}R_�q�d�_	s²g,_��]l(b µ ¿ f�k�s�_�g�k�c,k � m«�g	k�s a	k�_	e(d�q�_�q�d6d c*f�b!q6d�×(bÅd]a���_�©!q]kGm!_!q�d�· iRb	©!h

Ú Ð Ý Û<@ � ′
�

′
d6s�_�_	g¹s�_�q]_�_¹m�h<f6b	 ¸_�q6q]o6� � t�k�|6f6b	©!q]on�

`6f6d�m�d�©!q6o µ
$#%��K%b*W+M-�/M1 �AT ` T(9�T U /�4 � 1 �§� ° � � à � ( � Ü ? )

` /�4�47+71)R&T�^�6KT ;
Ó © : −

� t�e(d6b	c�f]b	sDs?h �§� t¼^6y�z � �6f]d(mZ_�e6_!q6q]kG~Ùq6bf(d�a µ ã � a�l6_	e6o�_	g��È µ�¶ f6d¯k�p(l(bZ Re6_�q]d(d½k�|Gf�b	©!×6bjk�gjº�¹d]©�m!_	a�g!q�h>~y ¶ ÍÃfnkGe6b�Æ Ò__ →
Ú Ð Ý ÛA@ ®�È ± q�b	|Gl��<e6bZ_�g,a;·¹l(d���¡Re6ke(b!m!l�_�q]d�·¢Ú � �

= Ö�� v ¶ b µ �?b�f]d���_�a!`6b;·�©!b!m�d�a!d6sVk�a�g!¡

g	_�s?��_!f6b!g;o(f6hj«	g�k�c�k¹�6f]_�m�f6b!}R_!q(dG· k�|6f6b	©	o�_�g�q�b �
− < te(d6bZc,f6b!s�sD_�l(d�q6d�� ��� µ

Ð µ �Va�l�d Ú $ Ú��
	ÏiRb	©!bÅÚ Ð ÝVÛA@ m!k�k�|�}�_Äqn_
m!k�©�q�d6`6b	_	g � q]k ��f6d¾«	g�k�sjq(b�l�d6q�d6d � 	��M�6fnk�·(mZl�·6_�g	a,·y ¶ Í�Í f�k�enb � k a�o6}R_	a�g!m!k�m�b�q6d(d `�k�g�k�f6k�c,k
a!m�d]eG_	g	_�l�¡	a�g!m!o6��g �n_�f�_	c�d�|6h q�b d]©	k�|6b!f6d]��_	a�`6d]p
©!b!m�d]a�d�sVk�a�g;·6p � ),),+ ( º ) µ�¶ k�a�`�k�l(¡�`�o m¯k�`6f�_	a�g!q�k�a�g!dg	_�s?��_
	6b!g;o�	6hÀ�6_!f�_	c�d�|6b i�kGf]sDbÂdìd�q�g	_�q�a!d�m�q�k�a	g�¡
s?b!`�a!d�sVoGs?b u Ñ�Ñ � { qn_ s�_!qn·]�¬g�a;· � sVkG �q]k
��f�_�e���k�l6k� �d]g�¡ � ��g�k m q�k6m!k�s a	k�a	g	k!·(q(d]d

βa	kGp�f6b�q�·6_	g�a;· k�a!¡�a�dnsDsV_	g�f]d6d Ò t&c;k ��k6f�·6e(`�b µ
Ò µ ywb	©�o Ú � ÝÃÛb@ sVk� �q�k �]k�l�o��ndng�¡Mq�_�g	k�l�¡!`�k �6f�dk�p6l�b	 �e]_�q�d6d²�6o�g	_�s y ¶ ÍJf�k�enbæÆ Ò__ →

Ú Ð Ý Ûb@ �]kl�d6q(d]d ��� � q�k d �]f(d¥q6b!c,f�_!m!_Õ�]k�a!f�_�e]a�g!m!k�sÅy ¶Í§f�k�e(b
β →

Ú Ð ÝVÛA@ �]k�l(d�q6d�d @-� µ6Ý l�·M«	g�k�c,k�k�|Gf6bZ©,_!×q]_�k�|Gp]kGe6d]sVk ��_!f]_�mZ_�a	g�d¾mRa	kGa	g	k!·(q(dn_
β � q]_��]_�f�_	a	_�`6b;·c�f6b!q�d6×]oØm!k�©!q6d�`6q�k6m!_!q6dn·æiRb	©!hîí Ð Ý Ûb@ u�q�b!�6f�d�sV_�f �m¯g	k��6`�o�� �6kÙg�f]b	_�`�g	kGf]d(d� � � �Ë{ µ�Ý b	l(¡�qn_�~��R_	_d]©,k�|Gb�f]d���_�a!`�k�_j�6k�m�h>�¸_�q]d6_wg	_�s?��_!f�b	g�o6f6h¥k�|6f6b	©!×�b �q�b!�6f(dnsD_!fM��k�g�f�b	_�`�g;knf]d(d �  � �(f]d(mZ_�e�_	g�`¸e(m!o�s¢y ¶Í�f�k�enb

β →
Ú Ð Ý ÛA@ →

Æ Ò__ �6f�dØ��_!f6_	a�_	��_!q�d6dØl�d(q6d�~
�7@ d � 	 a	k�k�g!m!_	g,a�g!m!_!q�q�k µD¶ f]_!m�f6b!}R_!q�d�_ β →

Ú Ð Ý8Ûb@�]k��(b!f]b	sD_	g!f�o � ·(mZl�·6_�g	a,·¹q�_	k�|Gf�b	g�d�s?hrs � �nkGa!`�k�l�¡!`�o��f6d k�p6l�b	 �e�_!q(d6d k�|6f6b	©�×�b � �]_�f�_!�R_	e(�R_	c,k m
sVkGq]kG`�l�d6q�q�k�_�a	k�a	g	k�·(q6d]_ � l(d�q6dn· @-� q]_ �6fnk�·(mZl�·6_�g	a,·d²i<bZ©�bjí Ð Ý Ûb@ a�k�p(f]b�q�·6_	g�a;·ßm���l�k�g!¡£eGk¯c�_	l�dn_�m�h>pg	_�s?��_!f6b!g;o(f µ�� b�`�d6swk�|�f(b	©	k�s � m¸e(b!q�q�k�swa�k�_	e(d6q]_�q6d�dk�|�l�b	a�g!¡ m!k�©�q�d6`6q]kGm!_!q�d�· o6�]kGfn·ne�k���_�q]q6k�c,k
sVkGq]kG`�l�d6q�q�k�c�k¯a�k�a�g	k!·(q�d�·Õu,l�d]q(d�· ���7@ { � `]b!`¯dßmZki�g�k�f�a!d6l(d�`6b	g!b	p s?b!f6c,b!q�×(b d  �_�l]_�©!b � d]s�_	_	g
��b!f6b	|�k�l�d���_�a!`6d6~ñm�d6e µ
Ñ µ ^Gf6b!q�d6×�b¹d]a���_�©!q]kGm!_!q�d�·ËiRb	©�h í Ð Ý Û @ q]b�� −

�Vt
e(d6bZc,f6b!s�sD_Àd6s�_�_	gÌg!d6��d��6q6o6� e]l6· vwtÉ^�ywz � t
k�|Gf6bZ©�q]on� i¬k6f�sVoÌdÌk�c�f6b!q�d���_�q]bÁl(d�q6d]_�~ � 	�
�� µvw_	 Re6ol�d6q�d�·6s?dßmZk�©�q(d]`6q6k�m!_!q(dG·�d²d6a	��_	©!q6k�m!_!q(d�·
o6�6k�f�·6e�k���_�q6q]kG~ iRb	©�h ©�b�`�l��>��_!q(b k�|�l�b	a	g�¡
sV_�g!b	a	g�b	|�d6l(¡�q6h>p�a	k�a	g�kZ·]q�d6~ u,e(m!k�~(q]b;·Ë�Rg!f6d�p�kGm�`]b�{ �c,e�_¹mM©!b!m�dna�d]sVk�a	g�dëk�gM�(fn_�e(hra	g	kGf6d�d¾k�|Gf�b	©�×]bMs�k� R_	g
a	kGp�f6b�q�·6g!¡	a,·àiRb	©!b Ú Ð ÝVÛA@ l�d�|�k iRb	©�h Æ Ò__ d

β �f6bZ©,c�f6b!q�d���_�q�q6hr_�l(d�q6d6_!~ � 	 µ
Ö µ�
 bMc,f�b!q6d�×(b	pwm!k�©�q�d6`6q]kGmZ_�q�d�·Ëd�d6a	��_	©!q6k�m!_!q(d�·sVkGq]kG`�l�d6q�q�k�c�kìa�k�a�g	k�·]q]d�· �6f]d a	k�k�g!m!_	g,a	g�mZon�R}�d]p

y ¶ k�|Gq�b!f�o� �_�qnk d]©�s�_�q]_!q6d6_ ©�q�b!`6b g	_��]l6k6m!k�c,k
«!i�i�_!`�g�b µ yËb	©	k6m�h>~���_A	n_�p�k�e¾Æ Ò__ →

Ú Ð Ý ÛA@ q6bMm!a	_�so��6b	a�g!`�_ � � c,f6b�q6d(×]hÞm!k�©�q]d(`�q]kGm!_!q�d�·¤i�b	©!hîí Ð Ý �b@a	kn�]f�k6m!k� ¸e(b	_�g	a;·æm�hre]_�l�_�q]d6_	sg	_��nl�b µ ywb	©�k�m�h�~Ø��_!t	�_	p(k�e
β →

Ú Ð Ý ÛA@ m!|�l(d]©�d g,k��6`�d �]_�fn_�c�dn|nb ���b!f6b	|�k�l�h ���7@ g�b!`� R_ d]sD_	_	gÌ«!`�©�k�g�_!f�s?d]��_	a�`6d�~
p�b!f6b!`�g	_�f � k�e�q(b!`�k¾�6f�dñ��k6q6d] �_!q�d6d>�jq6b Ð � ¿ q6d] R_g	_�s?��_!f6b!g;o(f6h g;kG�6`�d �6_!f�_	c�d�|6b p�b!f]b!`�g�_!f
��f�_�m�f6b!}¸_�q6dn· d�©	sV_�q�·6_	g�a;· q�bÅ«�qne6k�g,_�f]sDd]��_�a!`�d(~ µyËb	©	kGm�h<~ñ�]_
	�_�p]kGe Ú Ð Ý Ûb@ → β

q�bMm!a	_�sjo��6b	a�g!`�_ �$
 	
a	kn�]f�k6m!k� ¸e(b	_�g	a;· m�h¬eG_	l�_�q6d]_	s g�_!�]l(b µ ¶ f�do6m!_	l�dn�G_!q�d6d �²q6b£È Ð ¿ m�h>�¸_ñg	_�s?��_!f(b	g	o6f6hêg	k��6`6dª�������°ç� cÃÍ�é�Ñ�Ö�Í�Ï<�´ ��´ Ø	Ô�Í¢á²æ�Í�ë�ë�Í �
		���O� ù à

( û g h )
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�6_!f�_	c�d�|6b 	 p�b!f6b!`�g	_�fê�(fn_�m�f6b�}R_!q6dn·ÕÚ Ð Ý ÛA@ →
Æ Ò__d6©	s�_!q�·6_	g�a;· k�g «!`�©	k�g	_�fnsÃd]��_	a!`�k�cIk `

«�q]e6k�g	_!f�s?d���_�a!`�k�sVo µ
$#%��&%��X^�/[; +�R&6�6�HXT(; ` T 9�+�H��L9 ^�/�8(/ ` /M1�T	47T�^�6�2P)9�6�F)H!+�RLR]6�JMT)F	PK/MI�9�T��OT�HOP�6a8YT)P�F)+�8 6K4	9 +LHO/�1
VOH!/(9�F)6�RS6�P7+�HO/M1 �<� 6 � � ` /�4a47+71)R&T�^�6�T ;¿ b!` oG ¸_Þk�g	sD_	�6b	l6k�a�¡ç®;È ± � �(f6dçb!g;sDk�a!i>_!f(qnkGs

e(b!m!l�_�q]d(dwd¢º  �<� t�d � ��t¼^6y�z¯k�|�l�b	e(b!��g¹f�k�sV|�k�«�e6tf(d���_	a�`nkG~À`6f6d]a�g	b!l6l�d���_�a!`�k�~ fn_��R_	g!`�kG~ aÅa�d]sVsDt
_�g!f6d]_�~ Æ Ò__ � `nkGg;knf]b;· a	k�p�f6b!q�·6_	g�a;· d �(f]d
kGp]l�b	 �e�_!q(d]d µ å s�_�a	g�_ a g,_	s f�_	©�o�l�¡	g�b	g!h
�(f�k6mZ_�e�_!q(q6h¬p q�b	s?d � Ý d�a	a�l�_	eGk6m�b!q(d6~ «	g�d]p
sDk6q�k6`�f�d�a�g!b	l�l6k6m¹o6`6b	©!h>m�b��>g¹q�b¹q�b	l�dn�ndn_ b!q�k�s?b	l(d�~
m g,_	s?�6_!f6b	g	onf]q6k�s �]kGm!_	e6_!q(d]d `6f6d�a	g!b	l(l(d]��_�a!`�k6~
f6_!�R_	g�`�d k�|�_!d�p a�k�l6_!~ µ �<q�k�s?b	l(d�d d�sV_!��g
d6e6_!q�g!d��6q(h>~ m�d�e d �(f�k�·(m!ln·]��g,a;· m d6©	l6k�s�_
©�b!m�d6a!d�sVk�a�g,_!~ � );)*+ ( º )

�]f6d¹º
= Ð�Ð � ¿ e�l6· �<� tÉ^�ywzØdº

= Ð ��� ¿ eGl]· � �6t¼^�ywz µ<¶ k�·(m!l]_�q�d�_Jb�q�k�sDb!l�d(~jq�_a�k6�6f]kGmZkG Re(b	_	g	a,· d�©	sV_�qn_�q�d�_	s �Go6mZa�g!m�d�g	_	l�¡!q]kG~À`
a�d]sVs�_	g�f6d�dª`6f6d]a	g�b!l6l�bÅi>k6f�s?h e(d6iRf6b!`6×�d�k6q6q]k�c,k
sÃb!`na�d]s�o6sVbMd¾q6_Rk�|Gq�b!f�o6 �d�m�b	_	g�a;· q(b¸g	_�f�sVk�c�f6b	sVs?b	p
Ý8� � µ ¶ k a�o6}¸_�a	g�mZo � q�b	|�l��>e(b	_	s?hr_ d�©	sV_�qn_�q�d�·
q(b!`�l]knq]bw©!b!m�d�a!d6sVk�a�g	_�~ � ),),+ ( º )

a!m�d�e]_�g	_�l�¡!a	g�m!o(�¬gJk
q6_!�6f]_�f6h>m�q6k�s �]_�f�_	p6k�e6_ �<� t d � �6t¼^6y�z d]©
m�h>a	kG`nk�g	_�s?��_!f(b	g	o6f6q]k�c,k a	k�a	g�kZ·(q(d�· a sD_!q6¡���d6s
©�q�b	��_�q6d]_	s `�k�«�iRiRd6×�d6_!q�g!b g,_�s?�]_�f]b	g�o6f6q]k�c,k
f(b	a!��d�f�_�q]d�· `6f6d]a	g�b	l6l�d���_	a�`�k�~ f]_!�R_�g!`�d m
q(d�©!`�k�g�_	s?��_�f�b	g	onf]q6k�_àa	k�a	g�k�·(q6d]_Âaç|Gk�l�¡!�¸d6s _�c,k
©�q�b	��_�q6d]_	s µ yñk6f�s?b	l�¡!q6k¯s�kG �q]k¯a��6d�g!b	g!¡ � ��g,k�(f]do(`�b!©�b�q6q(hrpwg	_	sÃ�n_�f6bZg,o(f6b	p���f�k6d�a	p(k�e(d�gëy ¶ Í³Í�f�k�e(bd6© m�hra�k6`�k�g�_	s?��_!f6b!g,o�f6q�k6~ iRb	©�h

α ( ��Ò__)
m

d6©	k�a	g�fnon`ng�o6f6q]o6� _�~ q(d�©!`�k�g�_	s?��_�f�b	g	onf]q6o6� i�b	©	o
β (��Ò__)

u�mÌa!`�k�|n`]b	p o(`�bZ©�b�q6b �(fnkGa	g�f�b!q�a	g�mZ_�q�q6b;·
c�f�o6�(�]b½a�d]s�sV_	g�f6d�d²«	g�d]p iRb	©G{ µ � _	sD�]_�f]b	g�o6f�b¯y ¶e6l6· k�|�_�dnp a�k�l6_!~ m �(f�_	e6_	l(b	p g	k��6q6k�a�g!d _�_
c�f6b!iRd6��_�a!`�k�c�k kn�]f�_�e]_�l�_�q]d�· d]© ©!b!m�d�a!d]sDk�a�g	_!~
� )�)�+ ( º ) � �6k�l(o���_!q6q(hrp e]l�· f6bZ©,l�dn�nq�hrp Ú ��(f6b!`ng�d���_	a�`]d¹q]_�©	b�m�dna�d]g<k�g<e�b!m!l�_�q6dn·¹d¹k�|6f6b	©�o�_	g�q6b
i�b	©	k6m�hrp :

−
�Vt&e�d6b!c,f6bZs�s?b	p �<� t¹d � �(t¼^6y¢zÔl�d(q6d�d ��(b!f6bZl6l�_�l(¡�q6hr_�k�a!d�: µ

	�T�
��4*���MX![][�,���� ,7��*�W ,����
−− ��� Y6\�,��L2�,
3 3 ,+�2]\�0 )�,7���6\�6X�0/+6\�� 0 *�0
)
*��6[]\���,X
+�0 ,��B\(Y�24,�)D*6W

� )5*�2�0!\#�6\�+�, )A*�W�Y6WM�#�6W ,M��X![�),[K�<� 3ÃX/)5,��&��*nW
¶ k�a	l6_ g�k�c,kì`6b!`ìe6ln· m!a	_�pÁd�©	o��G_!q6q�hrp q�b	s?d

a�k�_	e(d6q]_�q6d�~ |�hrl�d ��k�a�g!f�k�_�q�h i<bZ©,k6m�hr_ :
−
� t

e(d(b	c,f�b	sVsDh � a	g�b	l]kê·na!q]k � ��g�kÞk�q(d¥�(f�_	e6a	g�b�mZl�·(��g
a�k�|�k6~çi<f�b	c�sD_!q]g�h � p6k�g,·àdÂ�]_	a�g�f]kG~ � q�k _�e6d�q�k6~
`6b!f6g	d(q6h ä k�|�k�|6}R_!q(q�k6~�i<b!©;knmZkG~ : −

�Vt�e(d�b	c*f�b	sVsDh µ

 _	a�s�kGg!f�·Jq6b�a	o6}�_	a�g	m!_!q(q6h¬_�f�b	©�l(d]�Gdn·ñs�_	 �e6o : −

�Vt
e(d(b	c,f�b	sVsDb!sVd d�a	a�l�_�e]kGm�b!q�q6h¬p a	k�l6_�~ � d6sV_	_�g,a;·
q6_	a�`nk�l�¡!`�k `�k6q�a	g�f�o�`G×�d]kGq�q6hrp «	l(_	s�_!q6g	kGm � d]©

`�k�g�k6f6hrp²s�k� R_	gÊ|6hrg!¡ja	kGa	g�b�m!l6_!q(b :
−
�Vt�e(d6b	c�f]b	sDs?b

`6b	 �e�k6~ñd�©Mq6d]p µ
¶ _�f]m�hrs g�b!`6d]s «�l6_	sV_�qng�k�s ·]mZl�·(��g,a,·Ìl�d(q6d�d

��f�·6sDk�c,k d k�|Gf6bZg�q6k�c,k y ¶ Í f]k�e(b sV_� Re6o
m�hra	k6`�k�g	_	sÃ�n_�f6bZg,o(f6q]h>s � d]s�_!��}¸d6s¢«�l6_	sV_�q]g�h½a!d6s�s?t_	g�f6d�d Ò__ â u Æ Ò__ â l(d6|�k Ú Ò__ â È!{ � d
q�d�©�`nk�g	_�s?��_!f6b!g;o(f6q6h¬s s�k6q�k6`�l(d�q6q�hrs Ú Ð Ý Ûb@a	kGa	g,k�·(q6dn·ns?d µ � q�d k�g!f6bZ �b!��g ��f6b!`�g!d���_�a!`�k�_
�]k�a	g�kZ·]q]a	g�mZkÊg	_	sÃ�n_�f�b	g�o6f6h f�_!b	l�d�©�b!×�d6d½o6`6b	©!b!q(q]h>p
y ¶ �6f(dÀd]©�s�_�q]_!q6d(d Ú d ��k�«	g,k�sDoÀq(b :

−
�Vt

e(d6bZc,f6b!s�sÃb	p��(f�k�p6k�e�·6g �]b!f(b	l6l�_	l(¡�q�k�k�a�d¾e�b!m!l6_!q(dG· µ
å g	kGf]kG~ «	l(_	sV_�qng ä g!f�kG~�q6b	· g�k��n`]b �k�|Gf6bZ©,k6m�b!q�q6b;·ñl(d�q6d�·6s?d¾g�f]_	pwy ¶ Íðf]k�e�b µ
� f]_�g�¡�d�sê«�l�_�sV_!q�g	k�sî·]mZl6·(�¬g�a;· ��b!f6bZ|�k�l(d]��_	a�`6d�~o��6b	a�g	k6`Õc�f]b!q(d6×�hÅm!k�©�q�d6`6q�k6mZ_�q6dn·Þon�nknfG·ne]k���_�q�q�k6~

sVkGq]kG`�l�d6q�q�k6~ÕiRb	©�háÚ Ð Ý Û @ d � t�k�|6f6b	©!q(h>~ ä _	_
d]a���_�©!q6k�m!_!q(dG· µ zÊk�a�k�|�_�q�q�k�a�g*·ns?d�i<k�f�s�«�g!d6pMc	f6b!q(d]×mê����t �w��� tjd �§� tÉ^]y�zÅa�m�·n©!b!q�hÅa�o6}¸_�a	g�mZknm�b!q(dn_
`6f6d]g�d]��_�a!`�d6p enb�m!l6_!q�d6~ Ú ��� d q]_�©	b�m�dna�d]s�k�a	g�¡
g	_�s?��_!f6b!g;o(f6hçd6a	��_	©�q]kGmZ_�q�d�·²on�]kGfG·ne]kG��_�q�q�k6~²iRb	©�h
k�g�e(b!mZl6_�q�d�· µ
Ó � q6b�`�k6q�_!× � �G_	g!m!_!f�g�h>~�«�l6_	sV_�q]gØ�(fn_�e6a	g!b!m!l�·6_	ga	kG|�k6~½l(d(q]d(�çy ¶ Í�Í f�k�e6b�sV_	 �e�o¤a	k�a�g	k!·(q�d�·6s?d½a

g!f6d6c�k6q6b	l�¡!q6k�~ a!d�sVsV_�g!f6d�_!~ `�f�d�a�g!b	l�l(d6��_�a!`�k6~
f�_!��_	g�`6d � k�g�l�d��6b!�R}�d�s?d6a;· ©	q(b	��_!q6d�·6s?d
`�k�«�iRiRd6×�d6_!q�g!b�g,_�s?�]_�f]b	g�o6f6q]k�c,k¾f6b	a!��d6fn_�q�d�· µ�

− < t&e�d(b	c,f�b	sDsVb � a	k�a	g!b!m!l�_�q6q�b;· dn©
�]_�f�_	�6d�a	l(_!q6q�hrpÏm�h>�¸_«	l�_�sV_!q�g�k�m mîg	k�sìm�d]e6_ � m`6b!`�k�s knq]b¯d6©	k�|6f6b	 �_!q6b¯q�b¯f6d]a µ è � ·(m!l]·n_	g,a;· � �]ka	on}¸_	a�g�mZo � k�|�kG|�}R_!q(q�k6~ e6l�· f6b	a	a�sVk�g�f�_!q�q6h>p v¢t
^6y¢z µ6Ý d�b	c,f(b	sVsDb � − < `6b	 �e6k�c,k�d]©<q(d�p�sVk� �_	g>|6hrg�¡��f�_�e]a�g�b�m!l6_!q�b `6b!` o��nb	a	g	kG` k�|�kG|�}�_!q6q]kG~ �

− < te(d6bZc,f6b!s�sÃh a��6f�b!m�b k�gÏmZ_�f]g�d�`6b	l(¡�q�k6~ìl(d�q6d�dìq(b

ª������ � Ç �nÞ�Ñ�Þ���×�ã�ã�Í�Ï ó�Í�é�Ñ�Ö�Í�Ï ª
− e ´ Ø	Ô�Í�á²æ	Í�ë�ë�ÍÙ�æ�Ô	Ò�Ì�Í�Õ	Õ�Ô�ñ�×�Ò�Ù�Ô	ì Ò�Ñ�Ò�Ì�Ñ�Ï�ã�Ô	î á©×�Ù�Ò�Í�á²Ô�Ø�æ�Í�Ì�Ñ¢Ö ó�Ì�Ñ�æ�Ò�Ô�Õ	Ô�Ù�Í�Ì�Ñ¢Ö

Ø	Ö�Ó	ì�Ö�Í�Õ	×�ã�Ì�ã	è�ìjë�×�Ì�Í�Õ�Õ	Ñ�Ö�Ç
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f(d�a µ è � a�k�k�g�mZ_�g	a�g	m!o(��}R_�~ enb�q6q]k�sVo `6f]d�a�g!b	l�l6o µ�¶ f]d�6_!f�_	p(k�e6_¤k�g v¢tÉ^]y�zàk�e(q�k�c�k²s�_	g�b	l�l(b¯`Õv¢tÉ^6y¢z
e(f�o6c�k�c�k s�_	g�b	l�l(b a	l(_!m�b q6b��6f]b�m!k l(d�q6d�d
f(b	a!��k�l(b!c,b!��g	a,· �6k s�_!f]_ «!`�a��n_�f�d�sV_�qng�b	l�¡!q6k
q(b	|�l(��e6b!_	sDh¬p o�sD_!q6¡��R_�q]d�· ©�q�b	��_�q6dn· Ú e6l�·
g�f�k6~6q]kG~ g,k��6`�dÀdÌ`�f(dng�d���_	a�`nk�c,k
e(b!m!l]_�q�d�·ªÚ ���
m!k�©�q]d(`�q]kGm!_!q�d�· iRb	©�h í Ð Ý Ûb@ µ Ý l�· ���(t¼^6y�z m
q(b!��d]pÀ«�`na���_!f6d]sV_�q�g!b	p q6d g�fnkn~]q(b;·Ìg	k��6`6b � q�d`6f6d]g�d���_	a�`nk�_²e(b!m!l�_!q6d6_ÙÚ ��� q�_²|6hrl(d¥e�k�a�g!d�c�q�o�g!h
d6©!t&©	b q�_	e6k�a�g!b	g�k���q6k�~ mZ_�l�d6�6d6q�h c�_�q]_!f6d(fnoG_	sVk�c,k
c�b	©�k�m�h¬s `�k�s?�(f�_	a	a�k�f6k�s¯enb�m!l6_!q�d�· µ6� f6k�~(qnon�îg	kG��`�oe6l6·«	g	kG~Ùa�k�l(dÙk�|Gq�b!f�o6 �d]l(d²b!m!g	k6f6hàf]b	|Gk�g�h ® Ð � ±�(f6d Ú

= Ð È � v ¶ b � b²q�bßq]b!l(d]�Gd]_ß`�f�d�g�dn�G_	a!`�k�c,ke(b!m!l�_�q]d�·ÞÚ	� ��= Ò � � v ¶ bØo6`6b	©!h>m�b!��gØf�_	©�o�l�¡	g�b	g!hf(b	|�kGg!h ® Ð È ± µ Ý l]· �¢�6t¼^6y�z a�k�k�g!m!_	g	a�g�mZo(�<}�_�_
g�f�k6~6q]kG~êg	k��6`�_¯e6b�m!l6_!q(dn_f6b�m�q�k é�� v ¶ b � b e6l�·
��� t¼^(ywz ä ã � Ö v ¶ b µ�å �r� t¼^6y�zjg!f�k6~6q(b;·¾g,k��6`Gb�q�_q(b	|�l(��e6b!_	g,a;· � bjÚ ��� = Ö�� v ¶ b µ � �<� tMd � ��tÉ^6y¢zo6 R_ �6f�dñb	g	sVk�a!i<_!f6q]k�sje6b�mZl6_�q�d6dñq�b	|�l(��e6b!_	g,a,·wy ¶ÍIÍ¾f6k�e(b¢sD_	 Re6o½g�f6d]c�k6q6b!l(¡�q6hrs?di�b!©�bZsDd¯ajf6b	©!q�k6~
m!_	l�d��6d�q�k6~ `�k�«�i�iRd(×6d]_!q�g�b g,_�s?�]_�f]b	g�o6f6q]k�c,k
f(b	a!��d�f�_�q]d�· � m¹g	kñm�f�_	s�·J`6b!`ñm�k�a	g�b	l�¡!q�hrpËv¢tÉ^6y¢zknqë�6f6kZ·(m!l]·n_	g,a;·J�6f(d Ú $ Ú�� 	 µ¿ b!`Àm�d]e(q�kÀd6©Äf�d�a µ è � k�|�f6b!©,k6m�b!m���b�·na;· m
f6_	©,o6l(¡Zg�b!g;_ g!b!`�k�cIk f(b	a!��k�l6k� R_�q�d�·
�6k�a�l�_�e]kGm�b	g	_	l�¡!q]k�a	g�¡ v�t¼^6y¢z �]kGmZg�k�f�·6_	g
f(b	a!��k�l6k� R_�q�d�_ a	k�k�g�m!_	g	a�g!m!o6�R}�d�p d6s
e(m!o�p�m�b	l�_�q�g!q6h¬p sV_�g!b	l(l]knm m ¶ _!f�d�k�end]��_�a!`�k6~g�b	|�l(d�×6_£«�l6_	sV_�q]g,k6m µ&� g�k²��k6`6b	©�h>m�b	_�g � ��g	k¯sD_	 Re6om�d]e6k�s :

− < t&e�d6b	c�f6b	sVs?h `6b	 �e�k�c�k vwtÉ^�ywz d
�6k�f�·6e6`�k6m�hrswq�k�sV_�f�k�s>�Þm!p�k�e�·(}R_	c,k�m�q�_	c,k�sV_�g!b	l�l(b
� a�o�}R_�a	g!m!o�_�g�a�m�·6©�¡ � a�k�c,l(b!a!q�kM`�kGg	kGfnkn~�o�m!_	l(d6��_�q�d�_� «!`6m�d(m�b	l6_�q]g!q�kØa	sD_!}R_!q(d]�Âq(b¢k�|Gk�|6}R_�q]q6k�~ �

− < te(d(b	c,f�b	sVs�_Jq6bZ�GbZl(bJ`nk�k6f�e(d6q�b	g¾_�c�k �
− < t&e�d6b!c,f6bZs�s?hmMa	g�k�f�k6q�o¾|Gk�l�¡!�¸d6pñe�b!m!l6_!q(d]~ µ

� T���Y(XZ[�)	\ ��\�+�,���\��� ,���WM�70�*4+�*� *¾Y�,�WL��X![6\�¾W
�IX
+�0
,���\6Y42�, )5,���� )A*�2 0!\K�6\�+�,�)5*]WMY(W����6W�,M��X![�)	[��<�

3ÃX/)5,�����*]W
å v¢tÉ^]y�z «�`�a!�6_!f6d]s�_!q6g!b	l(¡�q]h>sDd sV_	g�k�e(b	s?d

d6e6_!q�g!d6iRd(×]d(f�k6m�b!q6hÙl(d(�¸¡¹iRb	©�hÙq(dn©�`�k�c,k¾e(b!m!l]_�q�d�·
u!y 
MÝ { � `�k�g,k6f6hr_Âf�_�b	l�d�©	o6�<g	a;· m k�|6f6b	©!×6_ �(f]d
b!g,sVk�a�i¬_�f�q�k�s e(b!m!l�_!q6d(d µ ¶ f�·6sVk�_ kG��f�_	e6_	l6_�q�d�_
a�d]sVs�_	g�f6d�d¹iRb	© � a	o6}�_	a�g	m!o(��}�d6p�g�k�l�¡!`nk mRo�a	l(k�m�dn·6pm�h>a	kG`nk�c,k e6b�mZl6_!q(d�· � q]_ �]f�_�e]a�g!b!m!l]·6_�g,a;·
m!k�©�s�k� �q�hrs d6©!t�©�b g	_�p�q(d���_	a�`]d�p g!f�o6e6q]k�a	g�_!~ µ
� e(q(b!`nk � `]b!` m�d�e(q]k d]© k�|�k�|G}¸_�q]q6k�~ �

− < te(d(b	c,f�b	sVsDh � k�|�l(b	a	g�d a�o6}R_	a	g�mZkGm�b�q6dn·ßy å>Ý k�e(q6d]p
v�t¼^6y�z q6b!`nl�b	e(h>m�b!��g,a,· q(b kG|�l�b	a	g!d
a�o(}�_�a	g�mZkGm�b!q(d�· d]e6_!q�g�d]i�d�×6d�f�k6m�b!q6q�hrp y 
¹Ýe(f�o6c,d]p v�t¼^6y�z µ å hrg	_!`Gb��<}R_	_ d�© a�g!f�o6`�g	o6f6h
kG|�k�|G}¸_�q6q]kG~çe�d6b!c,f6bZs�s?hÀ��k�e6k�|6d�_ �

− < t&e�d(b	c,f�b	sDsv�t¼^6y�z aÅ|Gk�l�¡!��d�s �]kGf�·6e(`nkGm�h¬s q�k�s�_!f6k�s �
o6�GbZa�g�`no �

− < t&e6d�b	c�f6b	sVs?hÞawsV_!q6¡���dns �6k�f�·6e(`�k�m�h>s

q]k�sV_�fnkGs � ��k�©�m!k�l�·6_	go�g!m!_!f� �e6b!g�¡ � ��g�k iRb	©!hÎa
a	knm��6b	e(b!�R}�d]sDdªq�bÎk�|�k�|6}R_!q6q]kG~ �

− < t&e(d]b!c,f6b!s�sV_k�|�l�b	a�g;·6sDd a	o6}�_	a	g�m!k6m�b!q�d�· e6k�l� �q(h |6hrg�¡
`6f6d]a	g�b!l6l�k�c	f6b!iRd���_�a!`6dñd]e6_!q�g�dn�nq�hrs?d µVå �6b	a	g�q�k�a	g�d �iRb	©�h

α
d

β � ·(m!ln·]�R}�dn_�a;·ñe6l�·J���6t �V��� trd �§� tÉ^�ywzy å>Ý u,e]l�· ���(t¼^6y�z d�a	a�l�_�e�k6m�b!q�d�· �6f�d
Ú%$²È Ñ � v ¶ bßq]_��f�k6m!k�e�d�l�dna�¡]{ � e6k�l� �q(hÅd�sV_	g�¡
g!b!`�o6�  R_à`6f6d]a	g�b!l6l�d���_	a�`�o6� a	g�fno(`�g�o6f]o � �Gg;k d
y 
MÝ m �<� tjd � �(t¼^6y�z � g µ _ µ a�g!f�o6`�g	o6f�oÞÆ Ò__ µJå�]k�e6g!m!_!f� Re6_!q(d�_M«	g	k�c,k¾sVk� �q]kñ�(f]d6m!_	a�g!dëa�l�_�e]on��}�dn_
e6k�m!k�e(h �
È µ z>f6b!m�q�d6m�b;· � − < t&e�d6b!c,f6bZs�s?h �§� t�d �¬� tÉ^6y¢zßdo��6d6g�h�m�b;· dne6_�qng�d]�Gq]k�a	g�¡ �6k�m!_	e6_!q(d�·

`6f6d]a	g�b!l6l�d���_	a�`�k�~ f�_!�R_	g�`6d «�g�d]p a�k�l6_!~ �6f�d
�]_�f�_	a	_���_!q6d(d�a	k�k�g!m!_	g�a	g�mZo6�<}�d�pñl(d�q6d�~ñy ¶ ÍIÍ§f]k�e�b �a	l(_	e�o6_�gëk�g	sD_	g!d�g�¡ � ��g,kW�

− < t�e(d(b	c,f�b	sVsDh �<� tÉ^]y�z d��f�_�e�m�b!f6d]g,_	l�¡!q]k¾a� �b!g;kGc�k¾e6k¾e(b!mZl(_!q6dn· Ú%$æÚ��
	 �§� t^6y¢z��]k�e6k�|�q(h µ>¶ kwenb�q6q�hrs � Ý d]a�a	l6_	e6k6m�b!q6d�~½®;È ±m�hra	k6`�k�g	_	sÃ�n_�f6bZg,o(f6q]h>_ i<bZ©�h Æ Ò__ m �r� t¼^6y�z d
α (
Æ Ò__)

m �<� t¼^6y�z d]©�k�a�g!f�o6`�g	o6f6q(h µ�� g�k½��k�©�m!k�l�·6_	go�g�mZ_�fn �e(b	g!¡ � ��g�k�q(d�©!`�k�g�_	s?��_�f]b!g,o(f]q6b	·�i<bZ©�b β (
Æ Ò__)

�<� tÉ^]y�zÏdÙq6d6©!`�k�g�_	sD�]_�f]b	g�o6f�q6b;·Õy å>Ý β �§� tÉ^�ywz·(m!l]·(�>g	a,·Âd�©�k�a!g�f6o�`�g!o(f�q(h¬sÃd µ �ª��kGa�`nkGl�¡�`�oÂe6l]·
��� tB^�yjzÄi�bZ©�h

α
u�Æ Ò__ { d β

u�Æ Ò__ {½a�d]s�sV_	g�f6d�~6q]kd]eG_!q]g�d��6q6h d k�g�q]k�a;·6g�a;· ` c,f]o6�6�6_ Æ Ò__ �q�d�©�`nk�g	_�s?��_!f6b!g;o(f6q6b�·ñy å>Ý β �r� t¼^6y�zØd�sV_	_�gRg!b!`� R_c�f�o6����o¾a�dnsDsV_	g�f]d6d�Æ Ò__ µ
Ð µ � d6q�d6d¥m!k�©!q6d�`6q�k6m!_!q6dn· sVk6q�k6`�l�d6q�q�k6~ÞiRb	©�h

í Ð Ý ÛA@ m½���]tÉ^�ywzàu�f]d�a µ È!{�d ��� tÉ^6y¢zÂu�f6d�a µ � {f6bZ©,e6_	l(_!q6hçq(b£e(m�b£o��6b	a�g!`6b µ � e(d]qÕd�©¤q6d]p ä q(b
c�f6b!q�d6×]_ a iRb	©	kG~ Æ Ò__ â u Ú Ò__ â È�{ � m!g;knfnkn~ �q�b	�nd]q(b!��}�d6~]a;·¹a�g�f]kG~�q�k6~¹g;kG�6`�d � a	l�oG �d]gRc*f�b!q6d�×6_!~a¾y å>Ý α

d
β
dñk�|�f(b	©	o�_�gM�(b!f]b	|Gk�l(o � ©�b	s?`6qno6g,o(�Ùq(bk�a�¡ � µ �ðq�b	l�k�c�d��6q�o��Ì`�f(d]m�d]©�q6oÂd�sV_	_�gêd l�d]q(d�·

m!k�©�q�d6`6q]kGmZ_�q�d�·¹iRb	©�h Ú Ð Ý ÛA@ m �?� t¼^6y¢zÊq6b�c�f6b!q�d6×]_a¯y 
MÝ Æ Ò__ dêy å>Ý β � k�g�qnkGa;·(}�d]p6a,· � `]b!`|6hrl�k�]kG`6b	©!b!q6kwmñ��f�_	e(hre6o6}R_	s 	�b	©�e�_	l(_ � ` c,f�o(�6�]_¹a!d6s�s?t_	g�f6d�dçÆ Ò__ µP� b!`6b;· b!q(b	l]kGc,dn· a�qnknm�bÂ�6f�d6m!k�e6d]gÏ`
o�g�mZ_�fn �e6_!q6d(� � ��g,k½y å>Ý α

d
β
m��w��t�d ��� tÉ^�ywzd]eG_!q]g�d��6q6h iRb	©�b	s Æ Ò__ d

β
m �§� t¼^�ywz d �a	l(_	e�knm�b	g�_	l(¡�q�k � ·(mZl�·(�<g	a;· e(mZo�s�·sVk�e(d6iRd(`�b�×6d�·6s?da	g�f�o6`�g	o6f6q]k�c,k g�d��6b Æ Ò__ � kGg	l(d]�Gb��<}�d]s?d�a,·

©!q6b!��_�q�d�·6s?d `�k�«!iRi�d]×(d]_�qng�b g�_	s?��_�f�b	g	onf]q6k�c,k
f6bZa���d]f6_!q6dn· `6f6d]a	g�b!l6l�d���_	a�`�k�~ñf�_!��_	g�`6d µ

��T�� *�*�)�W�X
)
0
)	W�\(X	�
−− 
 � Y6\4,�� 2�, 3 3+�26\�0 )�,7���6\��nX 0
+6\K� 0�*�0/)A* �6[6\�ñ\ 3 ,���[6\4)�[��<�
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−− 
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 b	l(d6�6d�_½`6f6d�g!d6��_�a!`�k�c�k¯e(b!m!l�_!q6d�·ÙÚ ���ñq6b �
− < te(d6bZc,f6b!s�sÃb	pw`6f6d]a	g�b!l6l�d���_	a�`6dnpJa	k�a	g�k�·(q6d�~ñ���]tÉ^�ywz

u�f6d]a µ È�{ �¹��� t¼^6y�zçu�f6d]a µ � {�d �§� tÉ^]y�zçu�f6d6a µ ã {
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kG©!q6b	�6b	_	g � ��g�k k�|6f6b	©�_!× � k�p6l�b	 Re6_!q(q6h>~ e6k
a�mZ_�f]p(q�d�©�`]d�p g;_�s?�]_�f6b	g	o6f ��f6d Ú%�jÚ��
	 � |�o�e6_	gd6sV_	g�¡wsVkGq]kG`nl(d(q]q6o6� i<bZ©,ojÚ Ð Ý8Ûb@ � bw�(f]d¢Ú��æÚ��
	ä f�k�s�|�k�«�e(f]d6��_	a�`�o(� Æ Ò__ u Ú Ò__ ��� {>`6f]d6a	g�b!l]l�d���_	a�`non�
f6_!�R_	g�`�o µ � ��_!m�d]e(q�k � d�©	sV_�qn_�q�d�_ g!d��6b
a�mZ_�f]p(q�d�©�`nk�g	_�s?��_!f6b!g;o(f6q�k�c�k s?b	c�q6d]g�q]k�c,k
o(��k6f�·6e6k���_!q6dn· a �RyJv � `�k�c,e6b kG|�f(b	©	_!×
kGp]l�b	 �e6bZ_�g,a;· �(f6d Ú �£Ú ��� � q�b yJv � `�k�c�e(b
kGp]l�b	 �e�_!q(dn_ �(fnkGd]a�p6k�e(dng �6f6d Ú � Ú � � ®	È Ñ ± �q(b	p�k�e(dng�a;·æm�p�kGf�k6�R_	sa	k�k�g!m!_	g,a	g�m�d(d¢aJ��k6mZ_�e6_!q6d]_�s
�6k�e e(b!m!l�_�q]d6_	s `6f6d]a	g�b	l6l�d���_	a�`�k�~ a	g�fnon`ng�o6f6h �·]mZl6·�·6a!¡�mZg�k�f(d��6q6h¬s��6kMk�g�q]kG��_�q�d6�¯`�a�g	f6o6`�g,o�f6q6h>s
d6©	s�_!q6_!q6dn·6sÕ«�i�i�_�`�g	k�s � d½�6k�`6b	©!h>m�b!_	g � ��g	k �Rywvo(��k6f�·6e6k���_!q6d]_ ��f6d�a	o(}R_¾a	k�a�g,k�·(q6d��îÚ Ð Ý8Û @ � bwywvä iRb	©	_ Æ Ò__ µ �<q6b	l(k�c�d��6q]k�e6ln· ��� t¼^6y�zØmRs?b	c�q6d]g�qnkGs�6k�l(_ � �(b!f6bZl6l�_�l(¡�q�k�s¯g�f]d�c,kGq�b	l�¡!q6k�~�k�a!d � # � q6d6 R_º

=
È � ¿ ��f6d Ú � Ú��
	ÎmÀsVkGq]kG`�l�d6q�q�k6~ i�b!©,_

Ú Ð Ý Û<@ f�_!b	l�dn©�o�_	g�a;· a!��d6q6k�m!k�_<a	k�a	g	k!·(q(dn_<a�q]o�l6_!m�h>s«�iRi�_�`ng�d(m�q6h>sìs?b	c�q]d6g�q�hrs s�k�sD_!q�g	k�s µ�å g	_	pÏ R_
o6a�l]knm�d�·6pÏ��f6d Ú � Ú��
	 m q]_�o6��k6f�·6e6k���_�q�q�k6~Þg!f6d6t
c,kGq�b	l�¡!q]kG~

γ
txiRb	©�_Åi<g;knfna�d]l(d�`GbZgì �_	l6_�©!bÎg,_!f�·6_	g

a�mZkn~na�g!m�b£l6_	c�`�kG�]l6k�a!`�k�a	g�qnkGc�k�6b�f6b	s?b	c�q�_	g�d]`6b®;È ã ± µz§k�c�l�b	a!q�k :
−
� t�e(d�b	c*f�b	sVs�_ `6f6dna�g!b	l(l�d6��_	a�`�d]p

a�k�a	g�kZ·]q�d6~ � �¬� t¼^6y¢z �6f]d a!m!_!f�p�q6d]©�`�d]p
g�_	s?��_�f�b	g	onf]b	p¤d6s8_�_!g�g!k�l�¡�`6kjk�e(q�oja�d6s8sD_!g!f�d�~(q]o(�
s?k�e�d�iRd�`6b�×�d�� Æ Ò__ � b iRb	©�bÏí Ð Ý Ûb@ m!k�k�|G}¸_Ïq�_
m!k�©�q]d(`�b!_	g µRÓ m���k�e�g!m!_!f� �e6_!q6d]_ño(`�b!©�b�q6q]k�c,kjm�h>�R_
a�k�k�g!m!_	g	a�g!m�d�·�sD_	 Re6oña	g�fno(`�g�o6f�q6hrs?dwdñs?b	c�q6d]g�q�hrs?d
a�mZkn~na�g!m�b	s?dÌvwt¼^�ywz `6f6d]a�g	b!l6lª«	g�k6~
a	k�l�dª�(f]d
a�mZ_�f]p(q�d�©�`]d�p g	_	sÃ�n_�f�b	g�o6f6b	p o(��k6f�·6e6k��6d6m�bZ_�g,a;·
g�k�l(¡�`�k¾i�_�f6f]k�s?b	c�q]d6g�q]kJ®;È Ö ± µ
��T�� *�1�*�0/)5,�WM��X![6\(X 0 )�X *�2�X
),\ �GX 0
+6\�3V\ 36*]Y(X����3D\
å v�t¼^6y¢z � `]b!` d mZk s?q�k�c,d]p e6f6o�c,d]p

a�k�_	e(d6q]_�q6dn·6p � k�|6q6b�f�o� �_�q]q(hr_¸y ¶ Í?f�k�e(bRm!_!f]k!·6g�qn_�_m!a	_�c,k¾f�_!b	l�d�©	o6��g�a;· q]_�q�b�l�d6q�d6dñf6b!m�q6k�m!_	a�dn· iRb	© � bq(b c,f(b!q6d�×�b	p l�b	|Gd]l(¡�q�k�a�g!d µ å k�©�s�kG �q�hrs?d�(f6d]�Gd�q6bZsDdÅg!b!`�k�c�k �]kGm!_	e6_!q6dn· sVk�cIo�gÂ|6hrg!¡ì`�b�`
�6k�l�q6b�·�|�l6k6`6d6f�k6m�`6b�k�|6f6b	©	kGm�b�q6dn·�©�b!f]k�e�h>�R_�~Mq]kGmZk6~
i�b	©!h � k�|�oGa	l�kGm!l�_!q6q(b;·Þa!`6b	�6`�k�sÂk�| 9(_	s?bß��f6d¥y ¶ÍÄf6k�e(b � g�b�` d d6q�hr_ sV_	p�b!q]d6©	sDh � dnsD_!�R}�d�_
`6d(qn_�g!d���_�a!`�o6���f6d6f]k�e]oË® Ð�Ð ± µå h<�R_ k6�6f�_	e6_�l�_!q6q6k�~ g	_�sV�6_!f6b	g	o6f(h º��
�(b!f6bZ|�k�l(d]��_	a�`]d(~ m�d�e c*f�b!q6d�× l�b	|6d�l�¡!q]k�a	g!d
o(��k6f�·6e6k���_!q6q]kG~dÙq�_	o(��k6f�·6e6k���_!q6q]kG~iRb	©jq6b �

−
�Vt

e(d(b	c,f�b	sVsDb!p d]a	a�l6_	e6o�_	sÃhrp a�k�_	e6d(q�_!q�d6~ p6k6f�k6�Rk
kn�]d6a!h>m�b	_	g�a;· mjf6bZsD`6b	p¯g	_�k�f6d�d � b!q]enbZo® Ð Ò ± µR¶ f]dº

=
º��<c,f�b!q6d�×(b�l(bZ|Gd]l(¡�qnkGa	g�dëo6�6k�f�·6e6k���_!q(q�k6~ñiRb	©!h

�(f6b!`ng�d���_	a�`]d qn_Â©�b!m�d�a!d6g k�g e(b!m!l6_!q�d�· µ å ® Ð Ò ±m�h>a!`�b!©�b�q�k¤��f�_	e(��k�l6k� R_�q�d�_�k£g�k�s � ��g�k¤�nk�·(mZl6_�q�d�_� t�kG|�f(b	©!q�k6~ i�kGf�s?h c,f(b!q]d(×�h l�b	|6d�l�¡!q]k�a	g!d
kG|�o6a	l6k6m!l6_!q6k a�d�l�¡!q�hrs `�k�k6��_!f6bZg�d(m�q6h>s
m!©!b!d6sVk�e]_�~�a	g!m�d]_�s � i<k�f�s?d(fnon�R}�dnsÕs�_	g�b	a	g!b	|ndnl�¡!q]k�_o(��k6f�·6e6k���_!q6q]k�_ a	k�a	g	k!·(q(dn_ d a�k�p(f�b!q�·(�R}�d6s

e6k�a�g!d6c,q]o�g�o6� a	g	_���_!q�¡çon�]kGfn·6e�kG��_!q6dn· m��]l6k�g!¡çe6k
º

=
º � µ<¶ k�a	l(_	e(q�_	_�«�`�m�d�m�b	l�_!q�g�qnk�o6g�mZ_�f] Re6_!q6d(� kq]_�©�b�m�d�a!d]s�k�a�g!d «!q�g!f�k6�6d(d on�nknfG·ne]k���_�q�q�k6~

�]k�e6a!d�a	g�_	s?h½k�g���b!f6b!s�_�g!f6b : µ
å f6b	|�k�g	_Ø® Ð�Ñ ± ��k�·(m!l]_�q�d�_ � t�k�|6f6b	©!q�k6~¯c	f6b!q(d]×(hq�b :

−
�?t�e6d(b	c�f]b	sDs?b	p a!m	·6©!h>m�b	_	g�a;· g!b!`� �_ a

`�k�q(`�o6f6d�f�o6�R}�d�sÕm!l�d�·(q�d�_�sÕ�6b�f6b	sV_�g!f�k�m �²d�:Þq(b
`�k�«�iRiRd6×�d6_!q�g!h � b�qne(b	o µ
å f�b	|�k�g�_�® Ð Ö ± �(fn_�e6l]kG R_!qMs�kGe]_�l(¡�q6h>~¹�nkGg	_!q6×(d]b!l� b!q6e6bZo � o6��d6g!h>m�b!�R}�d6~
q�b	l�d��6d�_ìe6mZo6pÄ`6b!q�b	l(k�m
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