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eg@p^�ä - e �,- ³ =2? åf�H� 1ãA ^�@g^`d%a (,-#} s � <,^fegn,ab��? -`ßE�ë- ele -��*- @ ( a�±.@ - ^ = <>=2?,@ A 9 ^`?*e - ?,@ = ? (,-
d.= ( c_q2?,@p^fegab= ( u`^f@pa ^f�,A -fß r ^ ( ^fa }p} ^ ( d -~}>9 -HD�- d°eg? -�� ^ (,} ? ( ��?_^`@àe �,-%} dð^ } 1H<,^`@lepa�@ � ?
@g^ �H- ^`? d.= �!� ? ( abdð^ ( e�A - <,A�? }k� =2@ } ^`A - ekA - <,A�? }��!+.� a ^`A ß

{r9í+ d.=2A - eg=2?,Ab=2? } ^`a (,- ^1u - d { ^�a.=`@legn -.} 5 å 
 6�-%(¡/ð0 ñ � d.= ( c_@ �!-ï} ?*@ / 
 d.=2Ab= (,(,-%}
A�= � �_^`ab@ -.} A -.} @ +.} ?,Abeg^fe } <,@ + d +%�,-.( e }.ß

«Ö� qê^`@ - e 3 ? (,� s 5 / ³ 6 <,@ + d.a }p-%( e®��? 9 abA (�9 - îma } e - <_^ }Ì�,-�� a D�- @ -.( d -ö-%( ep@ - ^ � ?,Ave -.}�- e
( =2?mu - ^f? (,+ë-.( d - ��?,a_d%= ( d - @ (,- A 9 =`@pa�q`a (,- � ? (,- @à© } a ( ?má u - @le + �,@g^fA =2� ^`a } a�A } @g^f<,<�=`@le -%( e
? (,- d - @leo^fa (,- u`^f@pa ^f�,a�Ababe +ö� ? (,- @l© } a ( ?máâu - @àe + �*@g^`A }p- A�= ( A -#( abu - ^`?�u - @le + �,@p^`A>d.= (,} a �,+ @ +fß
{Ê-.} @p^ �!- ^`?mî7d%= �H� ? ( a�d.^ ( e } ^`�_^ (*� = (,(,-%( e ³ =2? å c (,-.} �,@g^ ( don -.} d%= (,} epabep?_^ ( e A -ë(,- @l©
} a ( ?máâu - @le + �,@p^`AÎ^`A�=2@ } ��? - A�^²@p^`d.a (,-�} <,a ( ^`A -ã(I9 = D @ - ��? 9 ? ( c_A�^ �!-.( ek? ( a���? -fß | =2?,@kd -%}
^`?*e - ?,@ }>= A -)(*- @l© } a ( ?máâu - @àe + �*@g^`A�< - ?*e � L �!- L°eg@ - d.= (,} egaveg? + <,^`@ ì c,A - e }¬(,- @lu - ?mîïdon - a
A 9 ^ � ?*Abe -fß

ç A -.} e } ?,@l<,@ -%( ^ ( e �,- d.= (*} eo^ée - @z��? 9 ? (,-²+ �t?*a�< - n,=2A�A�^ (,� ^fa }p- 5 /ð076 @ - eg@l=2?*u - ? (,-
=2@la�q2a (,-H� a D�+ @ -%( e - ^`? (,- @l© } a ( ?táâu - @le + �,@p^`A ßÖ«Ö( -)D;- e A @l= -%( ^`? d.=2?*@ }��,-ï} = (J+ eg? �,-
^ ( ^éeg= � a���? - - eHn,a } eg=tdon,a � ab�t? -�: ^ðu - dSa � <,@ + q ( ^fepa�= ( <,^`@ ' d + e s A�don*=2A�a (,-.} e + @p^ }p- < } ?,@
��?_^fep@ - ©¨§zeg? } n�? � ^fa (,}ö�,+ d%@pabeY1RA 9 =2@pabq2a (*-k� ? (,- @à© } a ( ?má u - @le + �,@g^fAÊ^`?h<,Ab? } ò �*@g^ ( don -.}
a }l} ? -%} ? ( a���? -.�!-.( e �,-.} @g^ �!- ^f?mî²d.= �H� ? ( a�d.^ ( e }.ß | =2?,@ A @l= -%( A -k(*- @l© } a ( ?má u - @le + �,@g^fA
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-.} e � = ( d ��9 =2@pabq2a (,-�} s � <_^éegn,ab�t? - <*?,@ -!} ^ (*} ^`?*d.? (,- d.= ( ep@pab�,?*egab= ([�,- A ^ï@g^fd.a (*-!} <,avá
( ^`A - u -%( ep@g^`A -`ßÊç A �,+ d.@labe�<_^`@�^fa�A�A - ?,@ } ? (*- �*@g^ ( don - <,@la ( d%a�<_^fA -R- e��t? - A���? -%} �*@g^ ( don -.}
^`d%d -.}l} =2ab@ -%} c (*-.}.ß

��� ���¸ä P��4åsæ$¡Iç
{Ê-R(,- @à© } a ( ?má u - @le + �,@g^fAÖ^h? ( eg@p^�ä - e�@ + d%?,@p@ -.( e � ^ (*} A - ©O=`@g^ �!-.( a ( e - @àu - @le + �,@g^fA

^ðu - dk? (,- ? ( ab= ( eo^f@ � avu -��,-%}Ö�,- ?mîR@g^`d%a (,-%}Ö} <,a ( ^`A -ë- e } s � <,^fegn,ab��? -�}p- A�= (²{ ? } don43é^ ß�{Ê-
eg@l= ( d � ? (,- @l© -.} e � = ( d�ep@p± } d%=2?,@àe =,-%( ep=2?,@ +z��9 ? (,- qê^`a (*- c_�,@ - ? }l-7+ <_^`a }p}p-z- e }p-z} abeg? -
^`?!��=`@ � A�^fe + @g^`A �,-.} <,A - î*? } u - a (*- ?mî!u - @le + �,@p^`?mî ßmç A }l-#� avuta }p-�-%( �,@p^ ( don -%} e - @ � a ( ^`A -.}
} =`abe�u -%( eg@g^fA -.�!-.( e } =`abe � =2@ } ^`A -.�!-.( e�<_^`@�@p^`<,<>=2@lek^f?mîïu - a (,-%}#+ <,a � ?,@g^`A -.}%ß

| =2?*@ � =1u - A ^`��? -è: u`=2a�@9c_q2?,@ -`/2ßv/ < = A -Ù(,- @l© } a ( ?táâu - @le + �,@p^`ARd.= (,} epabeg? + < - @l©O=2@ -
O A 9 =2< - @ld.?,A -0O c_�*@ - ?tî � ?
©O=2@p^ �!-.( a ( e - @lu - @le + �,@p^`A ßÖç A }l-9� abuta }l- ^`A�=2@ }�-.( ³ =`? å @g^éá
�!- ^`?mîï�t?*aÊdon -.� a (,-%( eku -.( eg@p^`A -%�H-%( e#<,^`@�@g^`<*<�=2@àek^`? (,- @à© } <,a ( ^fA ß

' ?Sd%=2?,@ }��,-~} = (�+ ep? �,- ^ ( ^feg= � ab�t? -ã- ezn,a } eg=`A�=2q2ab��? - don - aRA - ©¨§zep? }>= | -.�*- @ }l-.(
5 å
	76 @ - eg@l=2?*u - ? (,-k� a } <�= } abepa�= (�}l-.� �*A ^`�,A - 1ãd - A�A -��,+ d%@pabe - don - a#A 9 ^ � ?,Ave - ^ðu - d)<,Ab? } a - ?,@ }
�,@p^ ( don -%}&( ^`a }p} ^ ( e � a } eg^`A -%�H-%( e <,^`@ @g^`<,<>=2@àe&^f?�qê^ ( q2A�ab= (D} <,a ( ^`Az<,?*a } eg@p^1u - @ } ^ ( e
A - ©O=2@p^ �!-.( a ( e - @lu - @le + �,@p^`A - e }p-�� abuta } ^ ( e �!+.� a ^`A -.�!-.( e�<_^`@�@g^f<,<�=`@le7^`? < +.� a�d.?*A - 1
A 9 -.( ep@ +.-�� ?�dð^ ( ^`Aºu - @le + �,@p^`A -.( �,@g^ ( don -.} e - @ � a ( ^`A -.}%ß

A @l= -%( 5 /S	B6 <,@ + d.a }l- �t? - A�^��,@g^ ( don - <*@pa ( d.a�<,^`A -H� ? (*- @l© } a ( ?táâu - @le + �,@p^`A�<_^ }p}l-
u -%( eg@g^fA -.�!-.( ek<_^`@�@p^`<,<>=2@lek^f?�q2^ ( q2Aba�= (h} <,a ( ^`A � ^ (*} A - ©O=2@p^ �H-%( a ( e - @lu - @le + �,@p^`A ¤_- A�A -
� = (*(,- ��? - A���? -%} �,@p^ ( don -%} <_^`@p^`A�Ab±.A -%}�- eãuf^ }l-H� a } ep@pa��*? - @ã^`?jA�abqê^ �!-.( e�A�= ( q2abep? � a ( ^`A
� =2@ } ^`A ß;{Ê-%} �,@g^ ( don -.} ^fd.d -%}p} =2a�@ -.} <,Ab? } c (*-.}z� ? (*- @l© } a ( ?máâu - @àe + �*@g^`AÎ< - ?*u -%( eã<_^ }p}p- @
d.@N¥ ( a�^`A -%�H-%( eÎ<_^`@®@g^`<,<>=2@àe�^`?�< +.� abd.?,A -ë�,- A�^ku - @lep±.�,@ -k} ? } áväp^`d -%( e - =2? -.( <*A - a (R� a�A�a - ?
� ?²©O=2@g^ �H-%( a ( e - @àu - @le + �,@g^fA } ^ (,} � a�@ - d°ega�= ( <*@ + © + @ -%( epa - A�A -fßê« A�A -.} ©O=2@ �H-%( e �*-.} ^ � ^ }Ö�,-
c_�,@ -.}k� ^ (,} A 9 ^`�>= (,� ^ ( e¬ega }p} ?�d - A�Ab?,A�=2q`@g^`a }p}p- ?mî �,- A ^R@ + q2a�= (ºß

��� ���Öé P½¡��+êë�� @å���ìEí� 
{ ? } don43é^�<,@ + d.a }p- ��? - A -ë(,- @à© } a ( ?máâu - @àe + �*@g^`A*uf^ }l-�� a } eg@pab�,? - @r1�A 9 ^`@pd (,- ?,@p^`A,^ðu - d

A -%} uf^`a }l}p- ^`?mî } ^ ( q`?,a (,}#- ez��? 9 a�A -.} e } ^ (*} d.= ( eo^fd%e�^ðu - d�A ^ � ?,@ - á � ±.@ - =
î�^`?*d.? ([(,- @l©
(,-�}p-%� �,A - uta } a��*A -`ß

� =1u - A ^`d%��? -¬} abq ( ^`A -��,- ?mî � = �*-.}Ì�,- e - @ � a ( ^`a } = (,} <>=2?,@ÌA -.} �,@p^ ( don -%} 1 �*-.} epa (,+%-
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uf^ } d%?,A ^fa�@ -)i2�,-.} �,@p^ ( don -%} d%=2?,@àe -.} ��?,a }l-k� a } ep@pab�,? -.( eÖep=2?*e �,-�} ?*abe -�} ?,@�A -%} <_^`@p=`a } �,-%}
<,A - îm? } u - a (*- ?mî A�= ( q2abep? � a ( ^`?mî - e �,-.} �,@g^ ( don -.} <,Ab? } Ab= ( q2? -.} ��?,aödon -.� a (*-.( e � ^ (,}
A 9 -.} <_^`d -)+ <*a � ?,@p^`A }p- A�= ( ? (,- =2�*A�a���?,ave + uf^`@pa�^`�,A -�- e¬��?,a }p-)� a } eg@pab�,? -%( e ��9 ? (,- <,^`@le_17A�^
©Ü^`d -~� =2@ } ^`A -~�,-%} d.=`@p< } u - @àe + �*@g^`?mî - eW1�A ^²©Ü^`d - u -.( ep@g^`A -R�,-.} A ^ �!-.}k- e �I9 ^`?meg@ - <_^`@àe
^`?HA�a�q2^ �H-%( e�A�= ( q`abeg? � a ( ^fA � =2@ } ^`A ßE�ë-.}ë�*- @ ( a�±.@ -.} �,@g^ ( don -.} ^f��=2@ �,-.( eëA ^ � ?,@ - á � ±.@ -#- e
}>9 + <,^ ( =2?,a }p}l-.( e -%(9�*-ã( = � �,@ - ?mî < - epabe } @p^ �!- ^`?mîï^ðu`^ ( e �,- A�^R< +%(,+ ep@ - @ ß

{ ^�a.=2@àegn -%}�: u2=2ab@�c,q2?,@ -f/2ß ³ <�@ - ep@p=2?*u - ? ( ab��? -.�!-.( e7? (,- �*@g^ ( don - e - @ � a ( ^fA - ^ } á
d -%(,� ^ ( e - u - @ } A�^7u - @lep±.�,@ - d%=2@p@ -.} <�= (*� ^ ( e -z- e�A -�� a } ��? -z} ? } áväp^`d -%( e ß,ç A (�9 - îma } e -z}l- Ab= (
A�?*aº^`?,d%? (,- ^ ( ^ } eg= � = }l-z�,-.}�(,- @l© } a ( ?táâu - @le + �,@p^`?mî -.( ep@ -�- ?mî ß¨{Ê-z(,- @l© } a ( ?má u - @le + �,@g^fA
}p-�� a } ep@pa��*? - 1�A ^ � ?*@ - á � ±%@ -?ïµ= ^`? d.=2@l< } u - @le + �,@p^`A = ^`? Aba�qê^ �!-.( eöA�= ( q2abep? � a ( ^`A � =2@ } ^`A =
^`? � a } ��? - a ( e - @lu - @le + �,@p^`A } ? } ábäp^`d -.( e¦ð - e#^`? � a } ��? - a ( e - @lu - @le + �,@p^`A } =2? } äp^`d -.( e¦ñ ß

Pédicule

Ligament longitudinal dorsal

Nerf sinu-vertébral

Disque intervertébral
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� - @pA�abn s 5 ³�
 67�,+ d.@paveS? (*- e - @ � a ( ^`a } = ( <_^`@9? (,- �,@p^ ( don - ^ } d -%(,� ^ ( e - - eS? (,-
�,@p^ ( don -��,-.} d -%(,� ^ ( e -fßY�ë-%} �*@g^ ( don -.} <_^ }p}l-.( e } =2ave�u -.( ep@g^`A -.�!-.( e } =2abe � =2@ } ^`A -%�H-%( e
<_^`@Ö@p^`<,<>=2@le�<*A - îm? } u - a (*- ?mî²u - @le + �,@p^`A ß ¯ ^ (,} A 9 + ep? �,- ^ ( ^fep= � a���? -¬- eön*a } ep=2A�=`q2a���? -ö�,-
| -%�,- @ }p-%(�= A 9 ^`?*e - ?,@¬@ - ep@p=2?*u - ? (,- �*@g^ ( don - ^ } d -.(,� ^ ( e -�- e�? (*- �,@g^ ( don -z�,-%} d -%(,� ^ ( e -�=
d -%} �,@p^ ( don -%}�+ eg^ ( e�A ^f@pq -%�H-%( e)^ ( ^ } eg= � = }l+.-%} ^ðu - d�A -.} �,@p^ ( don -%} a }p} ? -.}#�,-.})( abu - ^`?mî
} ? }�- e } =`? } äp^`d -%( e }.ß*ç A ( =`e -z� L �H-#�,-.} �*@g^ ( don -.} eg@p^ (,} u - @ }p-.} ��?,a;ep@g^ðu - @ }l-.( e)A�^~A�abq (,-
�!+.� a�^ (,-�- eö��?,a }H9 ^ ( ^ } ep= � = }p-%( eë^ðu - d�A -%} �*@g^ ( don -.} a }p} ? -.}ë� ?�d>bfe + d.= ( eg@l=2A ^ée + @p^`A ß2{�-%}
�,@p^ ( don -%} e - @ � a ( ^fA -.}�� ? (,- @à© } a ( ?máâu - @le + �,@p^`A }p-7� a } eg@pab�,? -%( e)^`? }l} a�1HA�^ � ?,@ - á � ±.@ -�= 1
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A 9 ^ � u -.( egabd -#�,-.} uf^`a }p}l- ^`?mî } ^ ( q2?,a (,}>= ^`?hAba�qê^ �H-%( e Ab= ( q2aveg? � a ( ^`A � =2@ } ^`A - e�1ãA 9 ^ (,( ?,A�? }
c_�,@l= } ? }.ß

�[�%$ � �U�'&M����(��K� )%� *��U� ���p�[�+&-,��U� �K�Y�/. �>�c�]�H�U�
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{r9í+ eg? �,-ã��9í«Ö� qê^`@ - e 3 ? (,� s 5 / ³ 6 ^ + e + @ + ^`A�a }p+%-�} ?,@ �,- ?mî�dð^ � ^ðum@ -.} ©O=2@ � =2A +.}¬- e
} ?*@k��?_^éeg@ - �*A�=td } <_^`@p^ðu - @àe + �,@g^`?tî�a }p} ? }���9 ^`?*ep=2< } a -.}%ß¨{ ^ � ?*@ - á � ±%@ -z-%} eka � <,@ + q (,+%- 1
A 9 ^`@lq -.( e }p- A�= ( A�^�e - don ( a���? -��,-7ª a - A } n*=�= } 3 s � = � avc +.-fß

{ ^ ©Ü^`d - u -.( eg@p^`A -!�,- A ^ � ?,@ - á � ±%@ -!-.} e7@ - d.=2?mu - @àe -H�,- c (,-.} e - @ � a ( ^`a } = (,} A�= ( á
q2aveg? � a ( ^`A -.}.ß � n_^f�t? - �,@g^ ( don - e - @ � a ( ^fA - ��?,a @ - äl=2a ( e#A ^ � ?,@ - á � ±.@ -7}p-R� abuta }l-~-.( ? (,-
�,@p^ ( don - ^ } d -.(,� ^ ( e -�- eë? (,- �,@g^ ( don -)�,-%} d -.(,� ^ ( e -`ß_{ ^ã�,@g^ ( don -��,-%} d -%(,� ^ ( e -�}>9 + e -.(,�
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q2@l= } ^ðu - d)? (,- a (,(,- @àuf^fegab= ( <*A�? } a � <>=2@leg^ ( e -`ß.�ë-%} @ + d - <*e - ?,@ }ë} = ( e } ?,@lep=2?*e } aveg? +%}ö} ?,@
A ^ } ?,@à©Ü^`d -ë� ? � a } ��? - a ( e - @àu - @àe + �,@g^`A =f� ^ (,} A -.} @ + q2ab= (,} A ^fe + @p^`A -%}Î- e � =2@ } ^`A -.}Î�,- A 9 ^ (,( ?má
A�? }.ß | - ? �,- @ + d - <*e - ?,@ }ö} = ( e @ - eg@p=`?*u +%}ë� ^ (*} A�^�@ + q2ab= ( u -%( ep@g^`A -#�*- A 9 ^ (,( ?,A�? } c_�*@p= } ? }
5 ò 6 ß.�ë-%} @ + d - <*e - ?,@ }ë-.( dð^`< } ?,A +%} ��?,a>^`<*<_^`@g^fa }p}l-.( e«1ã<,^`@lepa�@ �,-%} �*- ?mî �,- @ ( a - @ }�� =2a }®�,-
q -%} eo^éega�= (�- e���?,a }p-��,+ u - Ab=2<,< -.( e�^f<,@p± } A�^ ( ^`a }p} ^ ( d - A�=`@ }��,- A 9 ^`d%�t?*a } avegab= (h�,- A ^R<>= } á
eg?*@ -ã- e � ?9ep= ( ? })} = ( e �,-%} @ + d - <*e - ?,@ } <,@p=2<*@pa�=td - <*egav© }.ß ¯ = ( d~A -.} e - @ � a ( ^`a } = (*} A�a��*@ -.}
�,-%} A�^ �H- A�A -.} �,- A 9 ^ (,( ?,Ab? }�} = ( eë^ }p} =md%a +%-.} 1ãA�^ � =2?,A - ?,@ = A -.} e - @ � a ( ^fa } = (,}Ö-.( d.^`< } ?,A +%-.}
1SA ^�<,@p=`<,@pab=md - <*epa�= (Ù- e�A -%} e - @ � a ( ^fa } = (,} Aba��,@ -.} < + @pabuf^ } d.?,A�^`a�@ -.} 1&A ^9uf^ } = � =`eg@la�d.ave +
: u`=2a�@¬c,q2?,@ -²/2ßíì < ß
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FHG�I�� �������¸ú��>üÍúNý��E�!������ü��Ný~PSú�ü¸ú���Sa�#�
�����ÒýÍÿ��7ý ù������ÍúNý

FHYZI
� úK��S������!� ýÍÿ��BýIú��	���µþ7ýL�?ù���úNý

©Mª,¬�­r®0¯Ö×�°�ó áµ³+/»#%¼./C·�/)�µ!�*,(Ë��*º# ² (F#](I/)�µÀ�/)"0#S/»#%¼0��(F#]¹º/%¼�*º#>â>"+/[*,(+·�/)�µÀ�/)�µ·Á&>Â>�N��¹
�[�K  ¥��U�����e. �U�[�m¡ &a)e. . ����� &Y�[�{�����Y� �)� �k�¢)��+& �U£m. �

(��C�',���¤����

�ë- ele -j+ eg? �,-[}>9 a (,} d.@pave � ^ (,} A - dð^ � @ -[�,- A 9 + eg? �,-�� ? (,- @à© } a ( ?máâu - @le + �,@p^`Azdð^f@
d - @leg^`a (,} ^`?*e - ?,@ } 5 	76 ^ðuf^`a -%( e)eg@p=`?*u +R�*-.} �,@p^ ( don -%}z� ? (,- @à© } a ( ?má u - @le + �,@g^fA ^`AbA ^ ( e)^`?
A�abqê^ �!-.( ehAb= ( q2aveg? � a ( ^`A�u -%( eg@g^fA ßkx @ïd - A ^ (,-j}>9 -.} e�<_^ } ^ðu + @ +j� ^ (*}�( =`eg@ -j+ eg? �*-W- e
( =2? } ^ðu2= (,}7�*+ d.a �,+!�,- @ - qê^f@ �,- @ã<*A�? } <,@ + d.a }p+%�H-%( e7A -%} @p^ �!- ^`?mî�d.= �!� ? ( abdð^ ( e } �t?*a
<,@ -.(,(,-%( e -%( don_^f@pq - A 9 a (*(,- @àu`^éega�= (h� ?�A�a�q2^ �H-%( e�A�= ( q2abep? � a ( ^`A_u -.( ep@g^`A ß

���ÍéU��� B ¡kìb¥ �F�J¦2çE��íM §287 ç.�4í� 8¥ ìb¨�ê©¦Wåpçtª@�]��7@¡ �
{Ê- ep@p= ( d } s � <_^fepn,a���? - A�= � �_^`a�@ -Ö-.} e d.= � <>= }p+�� ?ãeg@l= ( d } s � <,^fegn,ab��? - Ab?,a � L �H-

- e �*-.} qê^ ( q`A�a�= (,}º} s � <_^fepn,a���? -%} ^ }p} =td.a +.}H= A -%} @g^ �!- ^`?tîzd.= �H� ? ( a�d.^ ( e } @ - A�a�^ ( eºA - ep@p= ( d
} s � <_^fepn,a���? - ^1u - dzA -#(,- @l© } <,a ( ^fA�d%=2@p@ -.} <>= (,� ^ ( e : u`=2a�@�c_q2?,@ -~/2ßæ� < ß*{r9 + eg? �,-�� ?�ep@p= ( d
} s � <_^fepn,a���? - ^ �,+ äN1H©Ü^`abe#A 9 =2�tä - e �I9 ? (*- A�avepe + @g^éeg?,@ - ^`�>= (,� ^ ( e -p¤>�,- ?tî�^`?me - ?*@ }�: 5 å`076¸=
5 /��B6 <ã= ( eR@ - e -.( ? ( =`ep@ - ^fele -%( epa�= (W} =2aveR<_^f@~A 9 =2@la�q2a ( ^`A�ave +7�,- A - ?,@ �,-.} d.@pab<*egab= ( ^ ( ^feg=fá
� a���? -�=*} =2ave�<_^`@�A 9 ?*epa�A�a } ^fepa�= (!��9 ? (,-ã�H+ egn,= �,-z( =`?*u - A�A -fß

r - Ab= ( | abd»3 - e r n -.- n_^ ( 5 å2076 A - eg@l= ( d } s � <_^fegn*a���? - ^f<,<_^`@p^	«�e�don - ahA 9 -.� �,@ s = (
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n�? � ^`a (S�*- ò �H� ^ðu - d!? ( < - epabe)q2@p=2?*< -R�*- d - AbA�?,A -.} ^fA�a�q (,+.-%} A - A�= ( q �,- A 9 ^`=2@àe - <*@pavá
� abegavu -ã� ^ (,} A ^!@ + q`a�= ( epn,=2@p^`d.ab�t? - �_^ }l}p-R- e�^`� � = � a ( ^fA - n_^`?me -`ß�� n - a~A 9 -.� �,@ s = (&�,-
¬e­¯®N° �!� A -7} s } ep± �!-�} s � <*n_^fegab��? -R-.} ez<,@ +.}p-%( e �,- A ^H@ + q`a�= ( d - @àumabdð^`A - 1�A�^�@ + q2a�= (
} ^fd.@ +%-�=_� ^`a }ë� ?�©Ü^fabe �*- A�^Rd.=2?*@p�,?,@ -��,- A 9 -.� �*@ s = ( A -.} d - A�Ab?,A -%} ^`<,<_^f@g^`a }p}p-%( e�d.= �!�H-
�,-%} ^ � ^ } <,@p=tdon -.} A -.} ? (,}7�,-.} ^`?*e -%}.ß ¯ -.}7� = � avc_dð^fepa�= (*} ^f<,<_^`@p^`a }l}p-.( e�1&? (W} eo^ �,-
?,Ave + @la - ?,@ =�-.}l}p-%( epa - A�A -%�H-%( e � ^ (,} A ^7@ + q2ab= ( d - @àumabdð^`A -)- e¬egn,=`@g^`d%a���? -�: A ^ã@ + q`a�= ( A�= � �>=fá
} ^fd.@g^fA -�+ eg^ ( eö<*A�?*eNb`e ^ } < + d%abc_��? - < ß | a�d»3 - e r n -.- n_^ ( <,@p=2<>= }l-.( eë<*A�? } a - ?*@ } n s <>=`epn,± }l-.}
don - a!A 9 n*= �H�!- <�=2?*@ - îm<,Aba���? - @zA -.} uf^`@la ^fepa�= (*}#�,-%} qê^ ( q`A�a�= (,})- e �,-.} @p^ � aÌd.= �H� ? ( avá
dð^ ( e } @ - ep@p=2?mu +.-%})� ^ (,} A ^R@ + q2a�= ( epn,=2@p^`d.ab�t? - �,^ }p}l-ã- ekA�= � �,^`a�@ - n_^`?me -`ß
/2ß ¯ - ?mî � ^ }l}p-.} d - A�Ab?,A ^`ab@ -%} <,@la � abegavu -%} ©O? } ab= (,(,-%( e : =2? (�9 = ( e�äp^ � ^`a })+ e +²}l+ <_^`@ +.-%} <
- e � = (,(*-.( ek? ( q2^ ( q2Aba�= (ï} s � <_^fepn,a���? - ��?,a }l- d%= (,(,- d%e - 1²? (�(,- @à© } <*a ( ^`A : @ + q2a�= (
egn,=2@p^`d.ab��? - n_^`?*e - < ß

masse primitive
ganglion

rameaux communicants

nerf spinal

©«ª,¬�­r®0¯ÑÞ$°B� (�-0��(.-�¹ * ² ({³ ² "E�]".( (I/)�,¾@#Á³Ë*,(Ë��¹
³ ß�ç A - îma } e - ? (,- ©O? } a�= ( �,- A�^ � =2avega + dð^f? � ^`A -z��9 ? (,-7� ^ }l}p- <,@la � abegavu - ^1u - dãA ^ � =2abepa +
d.@¦¥ ( a ^`A -��,- A�^ � ^ }l}p- <,@la � abepabu -H} =2? } ábäp^fd -.( e -p¤ d - epe - ©O? } a�= ( ©O=2@ �H- ? ( qê^ ( q2Aba�= (
} s � <,^fegn,ab��? - d.= (,(*- d%e + ^ðu - d �,- ?mî (,- @à© }k} <,a ( ^`?mî : @ + q`a�= ( egn*=2@g^`d%a���? - �_^ }p}p- < ß

©«ª,¬�­r®0¯,ß0°B� (�-0��(.-�¹ * ² (£³ ² ".�%¼./)"�Ì£(I/)�¨¾¦#@#Á³Ë*,(Ë��"�Ì
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å*ß�ç AÎ< - ?*e s ^ðu`=2a�@�©O? } ab= (S�,- <,A�? })�,-R�*- ?mî � ^ }p}p-%} <,@la � abegavu -%}�: uf^`@pa�^ ( e -ã�,- A 9 n s <�=fá
egn,± }p- ³ <ë^ðu - d�d.= (,(*- d%epa�= ( ��9 ? ( qê^ ( q`A�a�= (�} s � <_^fepn,a���? - ^ðu - dzeg@p=`a }¬(,- @l© }�} <*a ( ^`?tî =
u2=2ab@ - <,Ab? }%: @ + q2a�= ( d - @àuta�dð^fA -z- ek<_^f@l©O=2a } @ + q`a�= ( Ab= � �_^`ab@ - < ß

©Mª,¬�­r®0¯,®.à�°�� (�-0��(.-�¹ * ² (�³ ² ".�]·Í� ² *º#[(I/)�,¾¦#W#Á³Ë*,(Ë��"7Ì

| =`?,@&A -.} ^f?*e - ?,@ } A -.} qê^ ( q`A�a�= (,} } s � <,^fegn,ab��? -.} Ab= � �_^fa�@ -%} } = ( e&ep@p± } uf^`@pa�^`�,A -%} -.(
( = � �,@ -7=ë-.( ©O=`@ �!-�= <�=2?mu`^ ( eh@ + ^fA�a }l- @�^`?D<,a�@ - ? (*-S}p- ?,A - don_^�« (,- q2^ ( q2Aba�= (,( ^`a�@ -ï-.(
� ^ }p}l-`ß¨3#+ ^ (,� =2a (*} A - ?,@ ( = � �*@ - uf^`@pa -z-.( eg@ - ³ - e ì q2^ ( q2Aba�= (,}%ß*{Ê- <,@ -.� a - @ëqê^ ( q2Aba�= (
A�= � �_^`ab@ -z-.} e�d%= (,(,- d%e + ^1u - dRA -.}#(,- @à© })} <*a ( ^`?tî x � - e8±8²:� yðß>ç A }l-R} aveg? -ã-.( @ - q2^`@ �9�,-
A ^�<,@ -.� a�±%@ - u - @leg±%�,@ - A�= � �_^`a�@ - =2? � ? � a } ��? - a ( e - @lu - @àe + �*@g^`A x �èá x-yðß�{Ê-��,- ?mîmab± �!-
qê^ ( q2A�ab= ( A�= � �_^`ab@ -¬-%} e d.= (*(,- d°e + ^1u - d#A -.}Ö(*- @l© } } <*a ( ^`?tî x � - e x-y1ß|=ê- e } aveg? +�-%( @ - qê^`@ �
�,- A ^�u - @lep±.�,@ - Ab= � �_^`ab@ -�x-y1ß�{Ê- eg@l=2a } a�± �!- qê^ ( q2A�ab= ( A�= � �_^`ab@ -~-%} e7d.= (*(,- d°e + A - <,A�? }
} =`?*u -%( ez^1u - dRA -.}k(,- @à© })} <,a ( ^f?mî xvy)- e x-³�� ^`a } abAÊ< - ?*e (I9 L°eg@ - d.= (*(,- d°e + ��? 9 ^ðu - d xv³1ß
�ë- qê^ ( q2A�ab= ( -%} e²^ }p}p- aïa ( d%= (,} eo^ ( e ß®{Ê- ��?_^feg@la�± �H- qê^ ( q2Aba�= ( A�= � �_^`ab@ -²-.} e²d.= (,(*- d%e +
^ðu - dHA -.}z(,- @l© }�} <,a ( ^`?mî xv³ã- e x
z�ß�{ ^ï<,A�?*<_^`@le � ?je -.� < }z}p-%}7� a D�+ @ -%( e } d.= � <>= } ^ ( e }
} = ( e + d%A ^fe +.} =2?H©O? } a�= (*(,+.} ^1u - d#? ( ^`?*ep@ - qê^ ( q`A�a�= (ºßê{Ê- d%a ( ��?,ab± �!- q2^ ( q2Aba�= ( Ab= � �_^`ab@ -
-.} eëd%= (,(,- d%e + ^ðu - d)A -.}Ö(,- @l© } } <,a ( ^`?mî x
zë- e x-�ë- e -%} e } abep? +�-.( @ - q2^`@ �²�,- A ^zd.a ( ��?,a�± �H-
u - @lep±.�,@ - Ab= � �_^`ab@ -fß

A @l= -%( 5 /��?6��,+ d%@pabeãA - eg@p= ( d�egn,=2@p^`d.ab��? -�} s � <_^fegn*a���? -!� ?j©¨§zep? }.ß��ë- eg@l= ( d -.} e
d.= (,(,- d°e + ^`? (*- @l© } <,a ( ^`A-±8²:� y7- eR^`?tî (,- @à© }7} <,a ( ^f?mî´}�µ = }[¶ = }�· ßÊç A�<,@ +.}p-%( e - ^f? }p} a
��9 a � <�=`@leo^ ( e -.} @ - A�^fegab= (,} ^1u - d²A -%} <,A - îm? }z(,- @lu - ?mîj< + @pavuf^ } d%?,A ^`ab@ -%}.ß>ç A - îma } e -ï/ ³ }p- qéá
�!-.( e } egn,=2@p^`d.ab��? -.}%ß¬{r9 ^ ( ^ } ep= � = }p- ^`?mîÂ@g^fd.a (*-.}�} ?,< + @pa - ?,@ -.}h� ?Dqê^ ( q2Aba�= (J} e - AbA ^`ab@ -
< - ?*e � ^ ( �t? - @ - eCL%ep@ - @ -.� <,A�^`d +%- <_^`@#? (,- ^ ( ^ } eg= � = }p- ^ðu - d�A -.}#(,- @à© })} <*a ( ^`?tî¸±8²:�
- e~±8² y ? ( ab�t? -.�!-.( e ßÊ{Ê-%} qê^ ( q2Aba�= (*})} s � <_^fepn,a���? -%} uf^`@la -%( e -.([( = � �*@ -�- e -.( eo^`abA�A -fß
| =`?,@�A -.} ^`?*e - ?,@ } a�A (�9 - îma } e - <,^ }H�*-&� a D;+ @ -.( d -S-%( d - �t?*a#d%= ( d - @ (,- A ^�©O? } ab= (Ã�,-%}
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qê^ ( q2A�ab= (,}�-%( ep@ - A -%}z} eo^ �,-.} <,@ + d.=td -%}~- eãA -.}�} eg^ �,-.} eo^f@ � av© }z� ? �*+ u - A�=2<*< -%�H-%( e : u`=2a�@
c_q2?*@ -`/`ßb/2/ < ß

haut

droit

im : ganglion intermédiaire

cvpl : articulation costovertébrale

aic5 : 5ième artère intercostale

©«ª,¬�­r®0¯,®0®0° ÝF"¢/�À�/)(+·Ö� ² ¹|��·�&)� ��¹º/'¼�"�·Í� ² (IÈ�#)áB!@³F��·¨´.*Öâ>"+/'¼'� ".(Õ¾ ¹_·Í"0#Õ¼./ ®.× #S/)!���*,(I/»# ¯
ò /»#�-0��(.-�¹ * ² (F#Ï¼./º±8² �¼» ±½²¾· # ² (+·�ÀS*º#)"4��¹ *º#S&»#���À�/»È�¹º/»#�(I/)�,¾¦# â>".*�/)(
³F���µ·�/)(+· ¯
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���ÍéU�¸ä F½¡kìÏ�4åMêë¡kåv7�¿À¥IíMê êÁ7@ @�]¥ åM MçFì

ª =2q � ?43 5 ò 6¨�,+ d%@pabe ³ 1 å @g^ � a,d%= �!� ? ( abdð^ ( e } ��?,a¨<_^`@àuta -.(*(,-.( e_1ãA�^�@p^`d.a (,- u -%( á
eg@p^`A -fß;ç A - îma } e - eg=2?�äl=2?,@ } ? ( @p^ �!- ^`?�d%= �H� ? ( a�d.^ ( e -.( ep@ - A - q2^ ( q2Aba�= (S} s � <_^éegn,ab�t? -
x-y)- e#A�^R@g^`d%a (,- u -.( eg@p^`A -ex � ß | ^f@l©O=2a } A - @g^ �!- ^f?�d%= �!� ? ( abdð^ ( e�<_^ }p}p-ã� ? eg@l= ( d } s � á
<_^fepn,a���? - 1Weg@p^1u - @ } A -S� ? } d.A - < } =ê^ } <>=2?,@H@ - äl=`a (,� @ - A -&(,- @l©ãq +.( abeg=f© +.� =2@g^`A;1 } = (
=2@la�q2a (,-`ß

A @l= -%( 5 /1ì?6¸=®} ?,@ ì ©¨§zeg? } n�? � ^`a (*}>= @ - ep@p=2?*u - ? (,- q2@g^ (,�,- uf^`@pa�^`�,abA�abe +²� ^ (,} A -
( = � �,@ -#- e¬A -#� a ^ � ±%ep@ -k�,-.} @p^ �!- ^`?mî!d%= �!� ? ( abdð^ ( e } egn,=`@g^`d%a���? -.}%ß*«Ö( q +%(,+ @p^`A = ³ 1 ñ
@g^ �H- ^`?mî²d%= �H� ? ( a�d.^ ( e }�} = ( eö<,@ +.}p-%( e }>=m� ^fa } a�A*< - ?*e s -%( ^ðu2=`a�@ ò ß�ç A (�9 - îma } e - <,^ }��,-
q2@p^ � a -%( ezd.@p^ ( a�=éáèdð^f? � ^`A -.( egn*=2@g^`d%a���? -fßº{Ê-.} @p^ �H- ^`?mî&d.= �!� ? ( a�dð^ ( e } = ( ez? ( ep@g^�ä - e
} =`abek^ } d -.(*� ^ ( e =¨} =`abe �,-%} d -%(,� ^ ( e =>} =2abe�ep@g^ (*} u - @ } ^`A ß

| a�d»3 - e r n -.- n,^ ( 5 å20?6 � a D;+ @ -%( d.a -.( e�A -.} @p^ �H- ^`?mî9d.= �H� ? ( a�d.^ ( e } �*A ^ ( d })- ezA -%}
@g^ �H- ^`?mî&d.= �!� ? ( abdð^ ( e } q2@pa })� ^ (,} A - ?,@ + ep? �,- n,a } ep=2A�=2q`a���? - don - a�A 9 n,= �!�!-`ß�{�-%} @g^éá
�!- ^`?mî�d%= �!� ? ( abdð^ ( e } �,A�^ ( d }½: e s < -~ç < } = ( e�d%= (,} epabep? +.}#�,- c_�*@ -.}#� s + A�a ( a }l+.-.}#�,-!/ ò
1 ³�
	Â �,-&� a ^ � ±%ep@ -�- e �,- < - egabe -.} c_�,@ -%}h�,-�å Â �,-S� a�^ � ±%eg@ -`ß {Ê-.} @p^ �!- ^`?mîÂd%= � á
� ? ( a�dð^ ( e }�� a îme -.}%: e s < -7çlçpç < } = ( e#d.= � <>= }p+%}k�*- @p^ �H- ^`?mî d%= �!� ? ( abdð^ ( e }��,- e s < -ãç
- e �,- @p^ �H- ^`?mî d%= �!� ? ( abdð^ ( e } q`@pa }[: e s < -ãçpçè' < ß¨«Ö( q +%(,+ @p^`AÊA -%} @g^ �!- ^`?tîïd.= �H� ? ( avá
dð^ ( e } 1 � ab@ - d%egab= ( ep@g^ (,} u - @ } ^fA -¬} = ( e �,-.} @g^ �!- ^`?tî~d%= �!� ? ( abdð^ ( e } q2@pa }Î- eÖA -%} @p^ �H- ^`?mî
d.= �H� ? ( a�d.^ ( e } 1 � ab@ - d°egab= ( =2�,Aba���? -h} = ( e �*-.} @g^ �!- ^f?mîÙd%= �!� ? ( abdð^ ( e } �*A ^ ( d }.ß ' ?
( avu - ^f? �,-.} @g^ � a �,- }[¶ = }�· =:x
z?=:x-��- e½�'��A -%} @p^ �!- ^`?mî�d%= �!� ? ( abdð^ ( e } A -%} <*A�? } ©O@ + á
��? -.( e }k} = ( e �,-.} @p^ �H- ^`?mî�d.= �!� ? ( a�dð^ ( e } q2@la } ^ðu - d �,- c (,-%} c_�,@ -%}�� s + A�a ( a }l+.-.}�� = ( e
A -H� a ^ � ±°eg@ -H-.} e²<,@p=tdon -h�,- å Â ß®yk(,-h� a } ep@pa��*?*egab= ( }l-.� �,A�^`�,A -�-.} e²@ - eg@p=`?*u +%- don - a A -
don_^fe - e)A -z} a ( q -`ßË�ë- A ^�a (,� a���? - ? (,- a (*(,- @àu`^éega�= ( ©O= (,� ^ �!-.( eo^fA - d.= (,}p- @lu +%-`ßI�ë-.}k(,- @à© }
}p-�� a } eg@la��,? -.( e!^`?mî uf^`a }p}l- ^`?mî } ^ ( q2?*a (,}²- e!< - ?*u -.( e � = ( dcL%ep@ - a � <,A�ab��? +.}R� ^ (,} A -%}
<,n +%( = � ± (,-%} uf^ } = � =fe - ?*@ }.ß>{Ê-.} @g^ �H- ^`?mî d%= �H� ? ( a�d.^ ( e } q2@la }�} = ( e �,-.}#} s } ep± �!-.}#�,-
@g^éepeg@p^`<_^`q - < - @ �!- eleo^ ( e �,-�} ?*< - @p<>= }p- @kA 9 a (,(,- @luf^fegab= ( uta } d + @g^`A -z- e } = � ^fepa���? - <_^f@�? (
� L �!-z(,- @à© } <*a ( ^`A ß

w ^ � äla ¯ ^ }p} 5 / 
 6 ��?_^ ( eY17A�?*a><>= }l- A�^7��? -.} egab= (��,-%} d%= (,(,- d%egab= (,}ö-.( eg@ - A ^�@g^fd.a (*-
} <*a ( ^`A -�� =2@ } ^`A -j- e�A - eg@l= ( d } s � <_^fegn*a���? -`ßk{Ê-.} @g^ �H- ^`?mîTd%= �H� ? ( a�d.^ ( e } < - ?*u -.( e
L%ep@ -h� a�@ - d%e -.�!-.( eRd%= (,(,- d%e +%} 1&A ^�@g^`d%a (,-H� =2@ } ^`A -`ßÎ{�- @g^ �!- ^`?Wd.= �!� ? ( a�dð^ ( e7��?,a }l-
d.= (,(,- d°e - 1�A�^#@g^fd.a (*-¬� =2@ } ^`A -ë-.} eÖeg=2?�äl=2?,@ } ? ( @g^ �H- ^`?Rd.= �H� ? ( a�d.^ ( e q2@la }.ß��ë- e s < -ë�,-
@g^ �H- ^`?�d%= �H� ? ( a�d.^ ( e }p- u`=2abe eo^ ( eë^`? ( abu - ^`?�d - @àumabdð^`A>��? - Ab= � �_^`ab@ - =2?!egn,=`@g^`d%a���? -`ß
¯ - <,A�? }z}>9 a�A (�9 - îma } e - <_^ }��,- @g^ �H- ^`?Wd%= �!� ? ( abdð^ ( e�uta } a��,A -�� ^fd.@p= } d.=`<,a���? -%�H-%( e = a�A
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-.(�- îma } e - <,@ -.} �t? - eg=`?éäl=2?,@ }�� abd.@p= } d.=`<,a���? -%�H-%( e ß
�ë-.} @p^ �!- ^`?mî
d%= �!� ? ( abdð^ ( e } < - ?*u -.( e } ?*abut@ -�� a D�+ @ -.( e } eg@p^�ä - e }.ß r =2abe!abA } @ - á

äl=2abq (,-.( e � ab@ - d%e -%�H-%( e&A�^J@p^`d.a (,-[� =2@ } ^`A - ^`<,@p± } ? (,- ^ ( ^ } ep= � = }p- ^ðu - dW? ( @g^ �!- ^f?
d.= �H� ? ( a�d.^ ( ek^`A�A�^ ( eU1�A ^�@g^`d%a (,- u -.( eg@p^`A -':Ü' < =_} =2abe�abA }¬} = ( e)d%= (,} epabep? +.} <_^`@�? (*- c (,-
�,@p^ ( don - d%=2A�A�^fe + @g^`A - ��9 ? ( @g^ �!- ^f?Ãd.= �H� ? ( a�d.^ ( eh^`AbA ^ ( e£1 A�^W@g^fd.a (*- u -.( eg@p^`A - :Üª < =
} =`abe A - @g^ �H- ^`?�d%= �H� ? ( a�d.^ ( e�a ( avega�^`A }l- �,av©O?,@p��? - ^ðu - d �,- ?tî��*@g^ ( don -.} <>=2?,@ A ^z@g^fd.a (*-
u -%( eg@g^fA -�- ek? (,- �,@p^ ( don - <>=2?,@�A ^�@p^`d.a (,-z� =2@ } ^`A -�:¸� < : u`=2a�@ëc,q2?,@ -²/2ßv/ ³ < ß

©«ª,¬�­r®0¯,®�Æ.°ÄÃ * ÅW&)�¦/)(+·¨# ! ² ¼./»# ¼./�È ² (+(I/»È)·Ö* ² ( ¼./»# � ��!'/N��"�Ì¿È ² !�!�"E(+*¸ÈN��(+·,#Û��À�/»È ¹|�
Â>� ��(IÈ»´+/[¼ ² �¦#>��¹º/%¼�"�(I/)�¨¾]� �.È»´.*Ö¼�*¸/)(

�ë-.} c_�,@ -.}k} s � <,^fegn,ab��? -.}�} = ( ek<>=2?,@�A ^R<*A�?,<_^f@le �,-%} c,�,@ -%} uf^ } = � =feg@pabd -%}�} ? � =éá
@g^fA -.}Ê- eÌ<,a�Ab= � =feg@pabd -%}.ß%« AbA -%}Ê} = ( e } ^ (*}Ì� =2?*e - <>=2?,@�A ^¬<*A�?,<_^f@le �,-%} c_�*@ -.}�} s � <_^fepn,a���? -%}
<>= } e qê^ ( q2A�ab= (,( ^`ab@ -%}®� ^`a } abA (�9 -.} eë<_^ } - îmd.A�? = d%= � <*e - e -.( ? �,- A - ?,@ � a�^ � ±°eg@ -]:Ü-%( ep@ -#å
- e / 
fÂ < = ��? - d - @àeo^`a (,-.}�} =2a -%( e �,-.} c,�,@ -%} u + n*a�d.?*A ^ ( e �*-.} a ( ©O=2@ � ^fegab= (,}�� =2?*A�=2?,@ - ? }l-.}%ß

���ÍéU�Öé F½¡Æ4�����å«êë¡k MçÇ4�í� @���Ççt7822�� 2åv4w0�¡k MçE�Fåv4

ª =2q � ?43 5 ò 6 @ - eg@l=2?*u -k�*-.} �,@g^ ( don -.}��,-%} epa (,+%-.} ^`?²A�abqê^ �!-.( e Ab= ( q2aveg? � a ( ^`Aêu -%( eg@g^fA
a }l} ? -%}��,-%} @g^ �!- ^`?tî&d%= �!� ? ( abdð^ ( e } <,@p± }��,- A 9 =`@pa�q`a (,-��,- d -.}��*- @ ( a - @ }.ß��ë- epe - a (,(*- @àá
uf^fegab= (��,-%} ega (,+.- ^`?[A�abqê^ �!-.( ezAb= ( q2aveg? � a ( ^`A�u -%( ep@g^`A�< - ?*e7^`? }p} a }l- ©Ü^fa�@ - q2@¦¥`d - 1 ? (,-
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� =2?*�,A - a (,(*- @luf^fepa�= ( : @g^ �!- ^`?Wd.= �!� ? ( a�dð^ ( e - e7ep@p= ( d } s � <_^fepn,a���? - < ßÎ{�-%} �*@g^ ( don -.}
a }l} ? -%}h� ?�Aba�qê^ �H-%( e!Ab= ( q2aveg? � a ( ^`Aëu -.( eg@p^`A)<,^ }p}l-.( ehu -%( eg@g^fA -.�!-.( eï<,^`@H@p^`<,<>=2@leÕ1WA�^
d.= ( u - îmabe +�� ? d.=2@l< } u - @le + �,@g^fA ß_« A�A -.}¬} = ( e } =2?mu -.( e#^`d%d.= � <_^`q (*+.-.} <,^`@ �,-.} uf^`a }p}l- ^`?mî
} ^ ( q2?,a (,}.ß;« AbA -%})}>9 -.( ©O= ( d -%( e � ^ (,} A�^H<,@l=`©O= (,�,- ?,@ � ?�Aba�qê^ �H-%( e =¨� = (,(,-%( e �,-.} @p^ � abc*á
dð^éega�= (,}�- e }>9 -.( ©O= ( d -%( e � ^ (,} A - d.=`@p< } u - @le + �,@g^fA ß

A @l= -%( 5 /1076��*+ d.@labe�eg@l=2a } =2@la�q2a (,-.} ^`?mî��,@p^ ( don -%})}p- @ -%(,� ^ ( e)^`?&Aba�qê^ �H-%( e¬A�= ( q`avá
eg? � a ( ^fAmu -%( eg@g^fA : u2=`a�@®c_q`?,@ -z/2ßv/1å < i2�,-.} �*@g^ ( don -.} �H+%� a�=1u -%( eg@g^fA -.} a }p} ? -.}�� ab@ - d%e -%�H-%( e
� ?ïeg@l= ( d } s � <_^fepn,a���? -7=,�,-%} �*@g^ ( don -.} u -.( ep@g^`A -.} a }l} ? -%}��,-.} @g^ �H- ^`?mîïd%= �!� ? ( abdð^ ( e }
- e �,-%} �,@p^ ( don -%} a }l} ? -%}H�*-.} <*A - îm? }!�,-%} ^`@àeg±.@ -.} u - @le + �,@g^fA -.}H= a ( e - @ld.= } eo^`A -.}²- eHA�= � á
�_^`A -.}%ß | ^`@7^`a�AbA - ?*@ } abA - îma } e -!�,-.} ^ ( ^ } eg= � = }p-%}7-%( eg@ -%} A -.} �,@g^ ( don -.} a }p} ? -.}7� ?Wep@p= ( d
} s � <_^fepn,a���? - � @p=`abe - eÎqê^`?,don -`ß ¯ ^ (,} A ^�@ + q`a�= ( A�= � �_^`a�@ - A -%} d%= (,(,- d%epa�= (,}Î-.( eg@ - A -.}�� ab© á
© + @ -.( e -%} �,@g^ ( don -.}�} = ( e�<,Ab? }¬( = � �,@ - ? }p-%} �t? 9í-%( @ + q`a�= ( epn,=2@p^`d.ab�t? - =2?hd - @lutabdð^`A -`ßm{�-%}
<,A - îm? } ©O=`@ �!-.( ek? (,- a (,(,- @luf^fegab= ( �,-.(*}p- ^ðu - d �,-%} �,@p^ ( don -%} 1 � a�@ - d%epa�= ( eg@p^ (,} u - @ } ^`A -
d.@N¥ ( a�^`A -k- e�d.^`? � ^fA - ^f? ( abu - ^`? � ?ïd%=2@p< } u - @le + �,@g^fA ß,{Ê-%} �,@g^ ( don -.} ep@g^ (,} u - @ } ^fA -.}�} = ( e
A ^f@pq -%�H-%( e ^ ( ^ } eg= � = }l+.-.}Ö-%( eg@ - A - d>bfe +�� @l=2abe - e�A - d>b`e + qê^`?,don -fß2' ? ( avu - ^`? � ? � a } ��? -
a ( e - @lu - @àe + �*@g^`A�A -%} �,@g^ ( don -.} <,@ -.(,(,-%( e)? (*-ã� a�@ - d%epa�= ( A�= ( q2abep? � a ( ^`A -k- îmd%A�? } abu -%�H-%( e ß

È = } n*aºað^M=ë^ 5 ò2³ 6 ^ + eg? � a + A -ã� a } �t? - a ( e - @lu - @àe + �*@g^`A - e#A - A�abqê^ �!-.( e�A�= ( q2abep? � a ( ^`A
u -%( eg@g^fA)<,@ + A - u +%}h} ?,@ �,-.} <,^fega -.( e }H�,- uf^ ( eh� +.(*+ c_d%a - @ ��9 ? (,- ©O? } a�= ( u - @àe + �,@g^`A - <_^f@
u2=`a - ^ ( e + @la - ?*@ -`ßtç A>?*egabA�a }l- ? (,- e - don ( ab��? - n,a } eg=tdon,a � ab�t? - 17A 9 ^`d - e s Abdon,=2Aba (,-%} e + @g^ }l-`ßm{Ê-
A�abqê^ �!-.( e�Ab= ( q2aveg? � a ( ^`AÊu -.( eg@p^`AÖd.= ( epa -.( e �,-%} c_�,@ -%} ^ � s + A�a ( a���? -%}.ßº{Ê-%} e - @ � a ( ^`a } = (,}
�,- d -%} c_�*@ -.}k(,- @lu - ? }p-%}�} = ( e �,- e s < - e - @ � a ( ^fa } = (,} A�ab�,@ -%}.ß,ç A - î*a } e - <,^`@k^`a�AbA - ?*@ }¬�,-%}
c_�,@ -.}�� s + Aba ( a }p+%-.})�*- <,A�? } q2@l= } d.^`A�ab�,@ - ��?,a } = ( e�^ }p} =md%a +%-.} ^ðu - d �,-.} < - egabe -.} ^`@lep±.@ -%}
- e�u - a (*-.}.ß
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É�È>ËÌÇ ×OÓ ÔÎ× Ë ÔÌÓ Ç1ÆDÉ ÕtÝÂÓ ËÊÆ Õ ËÌÇ Ý�ÊÌËOÑtó�Í!óÊÑQÍHøÏÎUÍ!ø¨øUÍ!ø �1Ð Í!×ÜÕ Å Õ Ç�Ñ Ý ÏÜÅºËUÒ
Ó Õ Ç�ÆðõbÔÌÇ Ó_×ÎÓ ËÌÅ Õ È¨ÇfÏHÕ>ÏÛÅ Õ ÉÌÈ>Ë�Ô ×OÕ¸Ö ËÎÅ Õ ÔÌÇ Ó ÅÌÍf÷ Õ Ï ÝðÝ Ë Õ É Õh×OÓ Ç Ó ÍêÏÛÅ Õ Ó Õ Å�Æ1Ç Ó_×OÕ
Õ ÆSËÌÅ Õ ÔÌÇ Ó ÅÌÍf÷ Õ Ï Ý.Ý Ë Õ É ÕtÝ Ç Ó Ø Õ�Ó ËU×�Í2È>ØÙØ[ËÌÅÎÏÜÍ Ó Å�Æ ÝÙØ : È>ÅUÆ1Ç ÓÛÚ.Õ Æ ÝfÜ ÕÞÝ�Õ Í	Ò
Æ�Ë Õ É Õ Ñ ÓÏß È>Å Ç�õmÍêË�Ç�Ç Õ Å>Æ Õ É Ó Å Ý7×OÕ ÑâÈ¨Ç Ó Ø Õ Å ÏÜÅ�Æ Õ Ç Ó Õ Ç1Æ1õÛÔÌÇ Ó,×ÎÝ È>Ë Ý�×ÜÕ Õ Ó Å'Õ × ÏÜÈ>Å
É�È>Ç Ý.Ó,×�Õ Æ Ô Ç�ÈQÑâÈ>ÅÌÉÌõtØ Õ Å�Æ Õ Å�ÑâÈ>ËÌÏkÉ Ó Å Ýh×OÕ Æ�Ï ÝðÝ Ë Ý Í Õt×Ü× Ë × ÈQÕ¨Ç Ó Ï ÝðÝ.Õ Ë�×ÂÉ Õ[×ÜÓ Ç�õÞÒ
Õ>ÏÜÈ>Å Ø

à Õ Å Õ Ç�Ñ Ý%Õ Æ Õ ÇéØÙÏÛÅ Õ�ÔÎÓ ÇhËÎÅ Õ ÔÌÇ Ó ÅÎÍé÷ Õ�Ó,Ý Í Õ ÅÎÉ Ó Å�Æ Õ ËÌÅÌÏÛÚºË Õ Ø Õ Å�Æ Ô È>ËÌÇ
à Ó¾á È¨Ç�Æ1÷ ÕtÝâËbøÏÎ Ð Í�Ó_× È¨Ç Ý ÚºË Õ É Ü Ó Ë�ÆðÇ ÕtÝ õ�Æ1ËÎÉ ÕtÝsËOÑbã�Í�óÏÎ�Ízø �1Ð~Ç Õ Æ1Ç�È>Ë Ó Õ Å�ÆWËÌÅ Õ
ÔÌÇ Ó ÅÎÍé÷ Õ�Ó,Ý Í Õ ÅÎÉ Ó Å�Æ Õ�Õ ÆÂËÎÅ Õ ÔÌÇ Ó ÅÎÍé÷ Õ É ÕtÝ Í Õ ÅÎÉ Ó Å�Æ ÕNÔÎ× Ë Ý Õ¨Ç�ä ×OÕQØ à Õ Å Õ Ç�Ñ
Ý ÏÜÅºË�Ò Ó Õ Ç1Æ1õÛÔÎÇ Ó_×�Ý.Õ ÉÌÏ Ý ÆðÇfÏHÔÎË ÕºåJ×OÓ Ñ Ó Í Õ Ó Õ Å�ÆðÇ Ó,×ÜÕ É Õj×ÜÓ ÉÌË�Ç Õ ÒgØçæ�Ç ÕpÍÖÓ Ë × ÏLÕ Ó Ò
Ø Õ Å�Æ × È�Å�Õ>ÏOÆ1ËÎÉÌÏÛÅ Ó_× ÉÌÈ¨Ç Ý.Ó_×öÕ Æ Ó ËDÉÌÏ Ý ÚºË Õ ÏÜÅ�Æ Õ Ç Ó Õ Ç1Æ1õÛÔÌÇ Ó,×�Ø

à Ó ÉÎÏ Ý Æ1ÇéÏHÔ®ËÊÆ�ÏOÈ�Å9ÉÎË[Å Õ Ç�Ñ Ý ÏÜÅºË�Ò Ó Õ Ç1Æ1õÛÔÎÇ Ó_×�å�×ÜÓ Ñ Ó Í Õ Ó Õ Å�Æ1Ç Ó_×OÕ É Õ²×ÜÓ ÉÎË�Ç Õ Ò
Øçæ�Ç Õ
ÝfÜ ÕÛÝ�Õ Í`Æ�Ë ÕÃÓ Ó Õ ÍÂËÌÅ Õ ÔÌÇ Ó ÅÎÍé÷ ÕÃÓ_Ý Í Õ ÅÌÉ Ó Å�Æ Õ�Õ Æ[ËÌÅ Õ ÔÎÇ Ó ÅÌÍé÷ Õ É ÕtÝ Í Õ Å�Ò
É Ó Å�Æ Õ�Ó ÏÜÅ Ý ÏÊÚºË Õ É ÕtÝ ÔÌÇ Ó ÅÌÍf÷ ÕtÝ Æ1Ç Ó Å Ý Ó Õ Ç Ý%ÕmÝeËOÑmó Ð Ø:è Ç�È Õ Å ËOÑbã Ð Ó Ó Õ ÍRËÌÅ Õ Æ Õ Íé÷UÒ
ÅÌÏÛÚºË Õ ÷ÌÏ Ý Æ1ÈÊÍé÷ÎÏÜØÙÏÜÚºË ÕiåH×�Ü Ó Í Õ Æ!é × Íf÷�È × ÏÜÅ ÕtÝ ÆðõtÇ Ó_Ý%Õ7Ô Ç�È�Ë Ó Õ ÚºË Õ²×ÜÓ Ñ Ó Í Õ Ó Õ Å�Æ1Ç Ó_×OÕ
É ÕS×OÓ ÉÎË�Ç Õ ÒgØçæ�Ç Õ9ÕtÝ Æ ×OÓ Ç�Õ Õ Ø Õ Å�Æ²ÏÜÅÎÅ Õ Ç Ó õ Õ9Ý.Õt× È>Å�ËÌÅ Õ ÉÌÏ Ý ÆðÇfÏHÔÎË�Æ�ÏOÈ>Å Õ Å
Æ1È>Ï ×OÕ
É ÜvÓ Ç Ó ÏLÕ>Å�õ ÕQØ
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�����	��´ µ���¶�·W�"¸

¹»ºH¼4½4¾F¿�º�¼:À�Á¢Â�º�½�Ã�Ä<Å�ÂWÁ/ÆÈÇ�º�½�¼<É���½<¾�ÊTÇ[¾�½�Å�ºHË�º�ÁJÀD¾[Â�Ä:Ê�º8ÃjÌ�½4¾�Í'º�Â>Å�Â]¼4º�½
ÇXº�½�¼4É���½4¾[Ê�ÎWÁ�º
Ï º�Ê�Á�Å®Æ Ï ÅÐÄ<ÌXÅr¼ Ï Ì�Â�Ä�¼<Å�¼4ÁTÉ�À"ÑÒÁ�ÂkÌXÁkË�Ê�ÁTÄ<Å�º�Á�½<ÄHÓ�Ê�º�¼<Ä�Â�º�½
ÇXº�Á�^v_

Ô1Ê�º�^TÅ�Ä�¼<ºJÄ Ï,Õ É�ÍÖ¾[¼<Å�ÎWÁ�º�Í×º�ÂW¼`ÀTº�Á�^ÙØX½4¾�ÂTÀ�ÄnÍ'Ì/À�º�ÄnÀÐÑ�Á�Â�Å�ÌXÂÙÀ�º�Ä)��½4¾�Â Ï,Õ º�Ä`Å�Ä�Ä<Á�º�Ä
À�ÁÚ½4¾�Í'ºY¾�Á Ï Ì�Í×Í>ÁTÂ�Å Ï ¾�Â]¼iº�¼dÀ�º�Äd��½4¾�Â Ï,Õ º�ÄdÅ�Ä<Ä�Á�º�ÄdÀ�º²Ê�¾Û½4¾ Ï Å�Â�º±ÇXº�Â]¼4½4¾[Ê�º�_ÝÜ/Ì�Å�¼kÅ�Ê
Ä�ÑÒ¾�ØXÅr¼JÀÐÑ�Á�Â�ºÞÁ�ÂTÅ�ÌXÂ
Ë�½�É Ï Ì Ï ºdßÙÎWÁ�º�Ê�ÎWÁ�º�Ä'Í'Å�Ê�Å�Í'à�¼<½<º�Ä�À�ºÞÊ�º�Á�½>Ì�½<Å�Ø�Å�Â�ºÖ¾FÇ[¾�Â]¼JÊ�ÑÒº�Â]¼4½<É�º
ÀD¾�ÂTÄ¬Ê�º	ÃjÌX½4¾[Í×º�Â�Å�Â]¼<º�½�Ç�º�½
¼4É��T½4¾�Ê�á�Ä<Ì�Å�¼�Ê�Ñ�Á�Â�Å�Ì�Â�Ä�Ñ�º�â�º Ï ¼4Á�ºH¼4¾�½<ÀTÅ�ÇXº�Í×º�Â]¼¬ÀD¾�ÂTÄ�Ê�º6ÃjÌX½4¾[Í×º�Â
Å�Â]¼<º�½�Ç�º�½
¼4É��T½4¾�ÊT¿�Á�Ä
¼4º�¾YÇ�¾[ÂW¼PÊ�¾>À�Å�Ç2Å�Ä�Å�ÌXÂÞº�Âd�T½4¾�Â Ï,Õ º�Ä�¼4º�½�Í×Å�ÂD¾�Ê�º�Ä`ã ÇXÌXÅ�½HÓDØXÁ�½�ºmä�_ ­]å _

æ æ æ æ æ æ æ
æ æ æ æ æ æ æ
ç ç ç ç ç ç ç
ç ç ç ç ç ç ç

è è è è è è è
è è è è è è è
è è è è è è è
é é é é é é é
é é é é é é é
é é é é é é é

ligament  longitudinal
dorsal

disque  intervertébral

pédicule

rameau  communicant

ganglion  spinal

racine  ventrale

nerf  sinu-vertébral

êjëÈìîí%ï�ðÒñ�ï�ò�ó�ô�õ
ñYõ
ö�÷Fö<ø"ù�ó�ú�ï%õÈû�ö<ø�÷FíÝï�ö
ó�ü/ø�ðÒïYíFý�þ�ö�ó�ÿ�ô
ù�óÈú���ò%ó��<ø�÷Fö���� ñ�ó�ðÒý
� ðÒï�ö

médial

� � � � � � �
� � � � � � �
	 	 	 	 	 	 	
	 	 	 	 	 	 	


 
 
 
 
 
 


 
 
 
 
 
 

� � � � � � �
� � � � � � �

haut

ê
� ì>í�ï�ð¨ñ�ï ÿ�ú�ó�÷�ðÒþ�ö>÷�ö�ø)ù�óÈú@ï[õÈû�ö�ø)÷FíÙï�ö�ó�ü
ø�ð¨ïYíFý�þ�ö
ó�ÿ�ô�ù�óÈú��

��� ��ÀzÃZÂ���Ä������ ( #������ Æ � ( � Ç ��� ? � Ç8( ����� � -!� "#�$� .10 � � Ç&% &���� Æ
'�¾�½
ÃjÌXÅ�Ä6Ê�º�Ä��T½4¾�Â Ï,Õ º�Ä8ÂTº�½�Ç�º�Á�Ä�º�Ä Å�Ä<Ä<ÁTº�Ä8ÀTº�Ê�¾`½4¾ Ï Å�ÂTº�Ç�º�Â]¼4½<¾�Ê�ºÝº�¼ Ï º�Ê�Ê�º�Ä�Å�Ä<Ä�Á�º�Ä�À�Á

½4¾[Í×º�¾�Á Ï ÌXÍ'Í>Á�ÂTÅ Ï ¾[ÂW¼	½�º�Ä
¼4º�Â]¼6Ä<É�ËD¾�½�É�º�Ä	¼4Ì�ÁT¼6¾�Á'Ê�ÌXÂ�Ø)ÀTº Ê�º�ÁT½¬¼4½4¾F¿�º�¼	ÀD¾�ÂTÄ6Ê�ºHÃjÌX½4¾[Í×º�Â
Å�Â]¼<º�½�Ç�º�½
¼4É��T½4¾�Êîº�¼ Ç�ÌXÂ]¼�ËT½<º�ÂTÀ�½<º`º�Â Ï,Õ ¾�½�ØXº Ï,Õ ¾ Ï ÁTÂ�ºmÀTº�Ä�É�Ê�É�Í'º�Â]¼4Ä�À�Årâ"É�½<º�Â]¼<Ä,_

(n¾�Â�Ä�Ê�º×ÃjÌ�½4¾�Í'º�Â Å�Â]¼4º�½�ÇXº�½�¼<É���½<¾�Ê8Ê�º×Â�º�½�Ã�Ä�Å�ÂWÁ/ÆÈÇ�º�½
¼4É��T½4¾�Ê�á�Ê�Ì�½<Ä<ÎWÁÐÑ�Å�Ê	º�Ä�¼>ÁTÂ�Å�ÎWÁ�º[á
º�Ä
¼nÌX�TÊ�Å�ÎWÁ�º Ï ½*)�Â�Å�¾�Ê�º�Í×º�ÂW¼Pº�¼nÍ'É�À�Å�¾�Ê�º�Í×º�ÂW¼PËD¾[½�½4¾[Ë�Ë�Ì�½�¼�¾�Á Ë�É�À�Å Ï Á�Ê�º�_�Ô1Ê�º�Ä�¼�Ä<ÌXÁTÇ�º�Â]¼
Ë�º�Á ½4¾�Í'Å�Ó�É�_�Ô1Ê¬Â�º¢À�ÌXÂ�ÂTºJÎ2ÁTº'ÎWÁ�º�Ê�ÎWÁ�º�Ä��T½4¾�Â Ï,Õ º�Ä`ÌXÄ<Ä�º�Á�Ä�º�Ä�Ë�Ì�Á�½)Ê�º>Ë�É�ÀTÅ Ï ÁTÊ�º�_�Ô1Ê¬º�Ä
¼
Ë�½�Ì�ÃjÌXÂ�À�É�Í×º�Â]¼¢º�ÂTÃjÌXÁTÅHÄ<ÌXÁTÄ'Ê�¾ÙØX½4¾[Å�Ä<Ä�ºKÀ�Á
ÃjÌX½<¾�Í×º�Â
Å�Â]¼4º�½�Ç�º�½�¼<É���½<¾�Ê º�¼¢º�Ä�¼'½<º Ï ¼<Å�Ê�Å�ØXÂ�º
ãjÇ�ÌXÅ�½ Ë Õ Ì�¼4Ì�ØX½4¾�Ë Õ Å�º`äF_,+ å _
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¹»ÌX½<Ä�Î2ÁTº�Ê�º)Ä�Á%¿�º�¼Ýº�Ä
¼�ÂTÌXÂ Å�Â%¿�º Ï ¼4É`Å�Ê»º�Ä�¼ÝËD¾�½�ÃjÌ�Å�Ä À�Å q Ï Å�Ê�º)À�º`Ê�º`À�É�ØX¾�ØXº�½ Ï ÌXÍ×ËTÊ�É�Æ
¼4º�Í×º�Â]¼ Ï ¾�½ Å�Ê"º�Ä�¼P½�º Ï Ì�ÁTÇXº�½�¼ÝÀ�º)¼4Å�Ä�Ä<Á Ï ÌXÂ�¿�ÌXÂ Ï ¼<Å�Ã�º�¼�Ä�ÑÒº�ÂW¼<½<º�Ê�¾ Ï º�¾YÇXº Ï Ê�º�Ä Ç[¾�Å�Ä�Ä<º�¾�Á�^`_

? ÁÛÂ�ÅrÇXºY¾[Á ÀTº�Ì�Î'Ê�º�Ä>��½<¾�Â Ï,Õ º�Ä'Ä�ÌXÂ]¼'Â�ÌXÍ>��½�º�Á�Ä�º�Ä¢ÀD¾�ÂTÄJÊ�ºÖÃjÌX½<¾�Í'º�Â
Å�Â]¼<º�½�Ç�º�½�Æ
¼4É���½4¾[Ê{_A@:Ê�Ê�º�Ä�Ä<ºiÀ�Å�½�Å�ØXº�Â]¼>º�Â Ï ÌX½�º Ï ½�)�ÂTÅ�¾�Ê�º�Í'º�Â]¼>º�¼¢Í×É�À�Å�¾�Ê�º�Í'º�Â]¼>Ë�ÌXÁ�½JÊ�º�Ä>�T½4¾�Â Ï,Õ º�Ä
Ë�½�Å�Â Ï Å�ËD¾�Ê�º�Ä ÇXº�½<ÄnÊ�º Ï ¾�ÂD¾[ÊpÇ�º�½�¼<É���½<¾�Ê{_�Ü/ÁT½�Ê�¾¢Ë Õ Ì[¼4ÌXØX½<¾�Ë Õ Å�º�ä�_ ­ Å�Êîº!^/Å�Ä�¼4ºmÁ�Â�ºm��½4¾�Â Ï,Õ º
Ë�½�Å�Â Ï Å�ËD¾�Ê�º>Ä<År¼4Á�É�º'¾�Á Í×Å�Ê�Å�º�ÁÙÀ�Á ÃjÌX½4¾[Í×º�Â²Å�Â]¼4º�½
ÇXº�½�¼4É���½4¾[Ê�áÐÅ�Ä<Ä<ÁTº×À�Á ½<¾�Í×º�¾�Á Ï ÌXÍ'Í>Á/Æ
Â�Å Ï ¾�Â]¼PÎWÁ�Å�º�Ä�¼Ý��Å�º�ÂkÇ[¾�Ä Ï Á�Ê�¾�½<Å�Ä<É�b Ï Ñ�º�Ä
¼�Ê�¾'��½<¾�Â Ï,Õ º�Ê�¾¢Ë�Ê�Á�Ä ÇXº�Â]¼<½4¾�Ê�º�_B(�º�Á�^ �T½4¾�Â Ï,Õ º�Ä
¾ Ï�Ï º�Ä�Ä<ÌXÅ�½<º�Ä Ä<ÌXÂ]¼ Å�Ä<Ä<ÁTº�Ä À�º)Ê�¾m½4¾ Ï Å�ÂTº�ÇXº�ÂW¼<½4¾�Ê�ºnº�¼HÄ<ÌXÂ]¼ Ä�Å�¼4ÁTÉ�º�Ä ÀTÌX½<Ä<¾�Ê�º�Í×º�ÂW¼8º�¼ Ï ¾�Á�ÀD¾�Æ
Ê�º�Í×º�Â]¼HËD¾�½8½4¾�Ë�Ë�ÌX½
¼ ¾�ÁKË�É�ÀTÅ Ï ÁTÊ�º�_ ¯ ½�)[Â�Å�¾�Ê�º�Í'º�Â]¼HË�¾�½8½<¾�Ë�Ë�ÌX½�¼H¾�ÁÞË�É�À�Å Ï Á�Ê�ºÝÁ�Â�º�Ç�º�Å�Â�º
Ä<ÁTÅ�¼�Ê�º�Ä ÓDÊ�º�¼4Ä Â�º�½�ÇXº�Á�^dÀD¾�Â�Ä�Ê�ºnÃjÌX½4¾�Í'º�ÂÞÅ�Â]¼4º�½
ÇXº�½�¼4É���½4¾[Ê{_

¹»º�Ä	��½4¾[Â Ï,Õ º�Ä	Å�Ä<Ä<ÁTº�Ä	À�º Ê�¾Ý½4¾ Ï Å�Â�º8Ç�º�Â]¼4½<¾�Ê�º�Ä�ÌXÂ]¼	º!^2¼4½ b Í'º�Í'º�Â]¼	½4¾�Í'Å�Ó�É�º�Ä�ÀD¾�Â�Ä	Ê�º
ÃjÌX½<¾�Í×º�Â×Å�Â]¼4º�½
ÇXº�½�¼4É���½4¾[Ê�ÀTÌXÂ�ÂD¾�Â]¼�Ë�Ê�ÁTÄ<Å�º�Á�½<Ä	ÓDÊ�º�¼4Ä6Â�º�½�ÇXº�Á�^ÖßmÊ�ÑÒÌXÄ	º�¼H¾�Á¢¼4Å�Ä<Ä�Á Ï Ì�Â%¿�ÌXÂ Ï Æ
¼4ÅrÃ�_�Ô1Ê8º!^/Å�Ä
¼4ºÞÍ b Í'ºKÁ�Â�ºi¾�Â�¾�Ä�¼<ÌXÍ×Ì�Ä<ºKº�ÂW¼<½<ºiÊ�º�Ä>À�º�Á�^Û��½<¾�Â Ï,Õ º�Ä'Å�Ä<Ä�Á�º�ÄJÀ�ºÞÊ�¾ ½4¾ Ï Å�ÂTº
ÇXº�Â]¼4½4¾[Ê�º�_

C C C C C C C
C C C C C C C
C C C C C C C

D D D D D D D
D D D D D D D
D D D D D D D

E E E E E E E
E E E E E E E
F F F F F F F
F F F F F F F
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dorsal
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�����	��� µ>�Ð�$S ����¶	�&T/U	�WVYX��T¶6�[Z4\��]T^Z_UP`&`�¶¬¸/aÐ��¶b`��]T

¹»º'ÂTº�½�Ã8Ä<Å�Â2Á2ÆÈÇXº�½�¼<É���½<¾�Ê:Ç�¾iÄ<ºJ¼<º�½<Í'Å�ÂTº�½`¾�Á²Â�Å�Ç�ºY¾�Á²À�Á Ï ¾�Â�¾�Ê¬ÇXº�½�¼4É���½4¾[Ê6º�Â ÁTÂ�º
��½<¾�Â Ï,Õ ºm¾�Ä Ï º�Â�À�¾�Â]¼4º�º�¼PÁ�Â�º`��½<¾�Â Ï,Õ º�À�º�Ä Ï º�Â�ÀD¾�Â]¼4ºKãjÇ�ÌXÅ�½ Ë Õ Ì�¼4ÌXØ�½4¾�Ë Õ Å�º)äF_ .F³]å _

¹î¾ ��½<¾�Â Ï,Õ ºdÀ�º�Ä Ï º�ÂTÀD¾�Â]¼4ºÙº�Ä�¼×¼4ÌXÁ%¿�Ì�Á�½<Ä¢Ë�Ê�Á�Ä Ï ÌXÁ�½
¼4ºkº�¼×Ë�Ê�Á�Ä¢ÇXº�½�¼<Å Ï ¾[Ê�ºiÎWÁ�º Ê�¾
��½<¾�Â Ï,Õ º�¾�Ä Ï º�ÂTÀD¾�Â]¼4º5_ ¯ º�¼<¼<º��T½4¾�Â Ï,Õ ºmº�Ä�¼PÀ�º)Ë�Ê�Á�Ä º�ÂkË�Ê�ÁTÄ ØX½ b Ê�ºnÊ�ÌX½<Ä�Î2Á"ÑÒÌXÂd¾[¼�¼4º�Å�Â]¼ Ê�º�Ä
Â�ÅrÇXºY¾[Á�^eÌ ° º�¼pÌ:9�_c'�¾�½
ÃjÌXÅ�Ä'º�Â Ì:9Kº�Ê�Ê�ºdÂÐÑ�º!^/Å�Ä�¼4º ËD¾�Ä,_ ¯ º�¼�¼4ºd��½4¾�Â Ï,Õ ºÙÀ�º�Ä Ï º�Â�ÀD¾�Â]¼<º�á
Ê�Ì�½<Ä<ÎWÁÐÑ�º�Ê�Ê�ºPº�Ä
¼�Ë�½<É�Ä<º�Â]¼<º�á�Ë�É�Â�à�¼4½�º)ÀD¾�Â�ÄHÊ�º�Ê�Å�Ø]¾�Í'º�Â]¼6Ê�Ì�Â�ØXÅ�¼<Á�À�Å�ÂD¾�ÊDÀ�ÌX½�Ä4¾�Ê�º�¼ Ä�º�Í>�TÊ�º�Ä�º
Ë�ÌXÁ�½<Ä�Á�Å�Ç2½�ºJÀD¾�Â�Ä`Ê�º�À�Å�Ä�Î2ÁTº'Å�Â]¼4º�½
ÇXº�½�¼4É���½4¾[Ê�áÐÍ×¾�Å�ÄÝº�Ê�Ê�º>À�º�Ç2Å�º�Â]¼`¼4½�à�ÄnÓDÂTº'º�¼`Å�Ê�º�Ä�¼�Å�Í¢Æ
Ë�ÌXÄ<Ä�Å���Ê�ºÝÀÐÑÒ¾ q ½<Í'º�½6Ä4¾�À�º�Ä
¼4Å�ÂD¾[¼4Å�ÌXÂ×Ó�ÂD¾�Ê�º5_d@	Ê�Ê�ºP¾mÉ�¼4ÉÝË�½<É�Ê�º�Ç�É�º Ï,Õ º�enÁTÂKÄ<Á%¿�º�¼HËD¾[½�¼4Å Ï Á/Æ
Ê�Å�à�½�º�Í'º�Â]¼	½<º�Ë�½<É�Ä<º�Â]¼4¾[¼4ÅrÃîº�¼�É�¼4ÁTÀ�Å�É�º Õ Å�Ä�¼<ÌXÊ�ÌXØ�Å�ÎWÁ�º�Í'º�Â]¼,_>@:Ê�Ê�ºPÀTÌXÂ�Â�ºP��Å�º�ÂÖÀ�º�Ä��T½4¾�Â Ï,Õ º�Ä
Â�º�½�ÇXº�Á�Ä<º�ÄHË�ÌXÁ�½	Ê�º Ê�Å�Ø]¾�Í'º�Â]¼:Ê�ÌXÂ�ØXÅr¼4Á�ÀTÅ�ÂD¾�Ê2À�ÌX½�Ä4¾�Ê»á]Í×¾�Å�Ä:ÍÖ¾�Ê Õ º�ÁT½<º�ÁTÄ<º�Í'º�Â]¼6Å�ÊTÂÐÑÒº�^/Å�Ä�¼<º
ËD¾�Ä�À�º`��½<¾�Â Ï,Õ º�ÄPÇ2Å�Ä<Å��TÊ�º�Ä Ä�Á�½�Ê�ÑÒ¾�Â�ÂWÁ�Ê�Á�ÄHÓD��½�ÌXÄ<Á�ÄB_

¹î¾¢�T½4¾�Â Ï,Õ º�¾�Ä Ï º�Â�ÀD¾�Â]¼4º�½<º�Í×Ì�ÂW¼<º`º�Âk½<à�Ø�Ê�º)Ä<ÁT½PÀTº�Á�^iÂTÅ�ÇXº�¾�Á�^iÇ�º�½�¼<É���½<¾�Á�^`_B@:Ê�Ê�º
Ä<º�½4¾[Í×ÅrÓDº)À�à�ÄPÄ<Ì�Â ÌX½�Å�ØXÅ�Â�º�_�@	Ê�Ê�º)Ä�ºmÀ�Å�Ä�¼<½<Å��TÁ�º`À�º�Ã�¾Rf�ÌXÂ Ï ÌXÍ'Ë�Ê�º!^/º�¾�Á�^kÉ�Ê�É�Í'º�Â]¼4Ä Ç[¾�Ä�Æ
Ï ÁTÊ�¾�Å�½<º�Ä6À�Á Ï ¾�ÂD¾�ÊlÇXº�½�¼4É���½4¾[Ê�á/¾�ÁKÊ�Å�Ø]¾�Í'º�Â]¼6Ê�ÌXÂTØXÅ�¼<Á�À�Å�Â�¾�Ê�À�ÌX½�Ä4¾�Ê�áTß�Ê�¾�À�Á�½<º@Æ1Í'à�½�ºn¾[¼H¾�Á
À�Å�Ä<ÎWÁ�º Å�Â]¼<º�½�Ç�º�½
¼4É��T½4¾�ÊDÄ�Á�Ä
Ær¿<¾ Ï º�ÂW¼,_<@:Ê�Ê�ºHÀ�ÌXÂ�ÂTº = ß)ä)Ó�Ê�º�¼<Ä¬Ë�ÌXÁ�½¬Ê�ºHÊ�Å�Ø]¾�Í'º�Â]¼�Ê�ÌXÂ�ØXÅr¼4Á�ÀTÅrÆ
ÂD¾�Ê2À�ÌX½�Ä4¾�Ê�á . ß = ÓDÊ�º�¼4Ä�Ë�ÌXÁT½�Ê�¾PÀ�ÁT½<º�ÆÈÍ×à�½<º�º�¼ . ß = ÓDÊ�º�¼4Ä�Ë�ÌXÁ�½pÊ�º6À�Å�Ä<ÎWÁ�º8Å�Â]¼4º�½
ÇXº�½�¼4É���½4¾[Ê
ãjÇ�ÌXÅ�½ Ë Õ Ì�¼4Ì�ØX½4¾�Ë Õ Å�º`äF_ .g=Xå _

Ü/ÅpÊ�Ñ�ÌX½<Å�ØXÅ�Â�º)ÀTÁÙÂ�º�½
Ã	Ä<Å�Â2Á2ÆÈÇXº�½�¼<É���½<¾�Ê�º�Ä�¼�Ç[¾�½�Å�¾��TÊ�º`º�Â ÃjÌ�Â Ï ¼<Å�ÌXÂdÀ�ÁÙÂ�ÅrÇXºY¾[Á ÇXº�½�¼4É@Æ
��½<¾�ÊTÊ�¾�À�Å�Ä
¼4½�Å���ÁT¼<Å�ÌXÂmÀ�º�Ä:�T½4¾�Â Ï,Õ º�Ä:¼4º�½<Í'Å�ÂD¾�Ê�º�Ä�º�Ä�¼	Ä�ÌXÁTÇ�º�Â]¼6Å�À�º�ÂW¼<Å�ÎWÁ�º5_>@:Â¢º�â�º�¼:Ê�ºHÊ�Å�Ø]¾%Æ
Í'º�Â]¼nÊ�ÌXÂ�ØXÅr¼4Á�À�Å�ÂD¾�Ê»À�Ì�½<Ä4¾[Ê�½�º�f�Ì�Å�¼�¼<ÌXÁ%¿�ÌXÁT½<Ä�ÁTÂ�º>Å�ÂTÂ�º�½
Ç�¾%¼4Å�Ì�Â ½<Å Ï,Õ º>¾YÇ�º Ï Á�Â�º���½4¾�Â Ï,Õ º
¾�Ä Ï º�ÂTÀD¾�Â]¼4º�º�¼PÁ�Â�º`��½<¾�Â Ï,Õ º�À�º�Ä Ï º�Â�ÀD¾�Â]¼<º�_

¹»ÌX½<Ä�Î2ÁTº Ê�º�Ä ��½4¾[Â Ï,Õ º�Ä²À�Á Â�º�½
ÃÞÄ<Å�ÂWÁ/ÆÈÇ�º�½�¼<É���½<¾�ÊJÂ�º Ä<ÌXÂ]¼²ËD¾�Ä±ÃjÁ�Ä�Å�ÌXÂTÂ�É�º�Ä�á`Ê�º�Ä
��½<¾�Â Ï,Õ º�Ä�Ä<º'½4¾[Í×ÅrÓDº�Â]¼`ÀD¾�ÂTÄmÊ�º¢ÃjÌ�½4¾�Í'º�Â²Å�Â]¼4º�½�Ç�º�½�¼<É���½<¾�Ê	º�¼�ÀD¾�ÂTÄmÊ�º Ï ¾�ÂD¾�Ê:Ç�º�½�¼<É���½<¾�Ê{_
¹»º`Ê�Å�ØX¾�Í×º�Â]¼HÊ�Ì�Â�ØXÅ�¼<Á�À�Å�ÂD¾�Ê�À�ÌX½<Ä<¾�Ê»½<ºhf�ÌXÅr¼ Á�Â�º�Å�ÂTÂ�º�½
Ç�¾%¼4Å�Ì�ÂÞÅ�Ä<Ä�Á�º`À�º Ï,Õ ¾�ÎWÁ�º���½4¾[Â Ï,Õ º�_

¹:ÑÒÅ�Â�Â�º�½
Ç[¾[¼4Å�ÌXÂ±À�º¢Ê�¾KÃ�¾ Ï º¢Ç�º�Â]¼4½<¾�Ê�º¢À�º¢Ê�¾KÀ�Á�½<º@Æ1Í'à�½�º'º�Ä�¼�ËD¾�Á/Ç/½�º Ï ÌXÍ'ËD¾�½<¾[¼4ÅrÇXº�Æ
Í'º�Â]¼n¾[ÁdÊ�Å�Ø]¾�Í'º�Â]¼�Ê�ÌXÂ�ØXÅr¼4Á�À�Å�ÂD¾�Ê�À�ÌX½<Ä<¾�Ê{_ ¯ º�Ê�Ê�º�Æ Ï Å»ÂÐÑÒ¾×ËD¾�ÄPË�Á b ¼4½�ºmº�^/Ë�Ê�ÌX½�É�º Ï ÌX½�½<º Ï ¼4º@Æ
Í'º�Â]¼PÍ b Í×ºnº�Â Õ Å�Ä�¼<ÌXÊ�Ì�ØXÅ�º5_
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ws|�pqxlj&n r�pqj&tsu&i�v
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nerf sinu-vertébral
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�����	�
¡ ¢ ¶8£!£¤U:�/¸/T¦¥!§ ���Ð��¨©T/���3§Mªg«	�Ð�/¸/a¬XÝ��¶b`

'�ÌXÁT½�¼4½<¾�Å�¼<º�½�Ê�º�ÄÝ½4¾�Ë�Ë�ÌX½
¼4Ä�Ç[¾�Ä Ï Á�Ê�¾�Å�½�º�Ä�ÀTÁ±Â�º�½
Ã�Ä�Å�ÂWÁ/Æ�ÇXº�½
¼4É���½4¾�Ê�Ê�º�ÀTº�½<ÂTÅ�º�½ÝÄ<Á%¿�º�¼
¾JÉ�¼<É�Å�Â%¿�º Ï ¼4É�¾�ÁiÊ�¾%¼4º!^`_

¹»º�ÄÝ¾�½�¼<à�½<º�Ä�º�¼PÊ�º�Ä�Ç�º�Å�Â�º�ÄPÄ<ÌXÂ]¼PÂ�ÌXÍ���½<º�Á�Ä<º�ÄÝÀD¾[Â�Ä�Ê�¾J½<É�ØXÅ�ÌXÂiÀ�ÁkØ]¾�ÂTØXÊ�Å�ÌXÂKÄ<ËTÅ�ÂD¾�Ê
À�ÌX½�Ä4¾�ÊDº�¼8ÀTÁ'ÃjÌX½<¾�Í'º�Â¢Å�Â]¼4º�½�Ç�º�½�¼<É���½<¾�Ê{_ ? Á×À�É���ÁT¼�À�ºPÊ�¾)À�Å�Ä�Ä<º Ï ¼4Å�ÌXÂ'Ê�ÑÒ¾ Ï�Ï à�Ä6¾�Á'Ø]¾�Â�ØXÊ�Å�ÌXÂ
Ä<ËTÅ�ÂD¾�Ê"º�Ä�¼Ý�D¾�½�½<É`ËD¾�½ ÁTÂdÊ�¾ Ï Å�ÄHÇXº�Å�Â�º�Á�^kÄ<Å�¼<Á�É`Ä<Á�½�Ê�¾JÃ�¾ Ï º`À�ÌX½�Ä4¾�Ê�º)À�ÁdØX¾�Â�ØXÊ�Å�ÌXÂKÄ�Ë�Å�Â�¾�Ê{_
­ ºPÊ�¾ Ï Å�Ä:ÇXº�Å�Â�º�Á�^×½<º�¿�Ì�Å�Â]¼6Ê�º�Ë�Ê�º�^/Á�Ä�Ê�ÌXÂ�ØXÅr¼4Á�ÀTÅ�ÂD¾�Ê/Ë�½<Å�Â Ï Å�ËD¾�Ê�_�Ô1Êlº�Ä
¼HÄ<º Ï ¼<Å�ÌXÂ�ÂTÉÝº�¼8½�É Ï Ê�Å�Â�É
Ï ¾[Á�ÀD¾�Ê�º�Í'º�Â]¼H¾%ÓDÂÖÀ�ºÝÀ�É Ï ÌXÁTÇ2½<Å�½�Ê�ºÝØX¾�Â�ØXÊ�Å�ÌXÂJÄ�Ë�Å�ÂD¾[Ê{_ ­ º�Ä�ÇXº�Å�Â�º�Ä�Ä�Ñ�º�Â]¼4½�º�Ê�¾ Ï º�ÂW¼8º�Â�Ä�Á�Å�¼<º
¾�ÁT¼<ÌXÁ�½)À�Á ½<¾�Í×º�¾�Á±À�ÌX½�Ä4¾�Ê�À�Á Ø]¾�Â�ØXÊ�Å�ÌXÂ Ä<Ë�Å�ÂD¾�Ê�á�½<É�¾�Ê�Å�Ä4¾�Â]¼nÁTÂ Ï º�½ Ï Ê�º>Ç�º�Å�ÂTº�Á�^²¾[ÁT¼4ÌXÁT½
À�º`Ê�¾>�T½4¾�Â Ï,Õ ºmÀ�Ì�½<Ä4¾[Ê�º)À�ÁkØ]¾�Â�Ø�Ê�Å�Ì�Â _�':Á�Å�Ä Ï º�Ä�ÇXº�Å�Â�º�Ä ÇXÌXÂ]¼ÝÄ<Á�ÅrÇ/½�º`Ê�º)½4¾[Í×º�¾�ÁÞÀ�ÌX½�Ä4¾�Ê�_

Ü/Á�½�Ê�¾KÃ�¾ Ï º'Ê�¾[¼4É�½<Ì Ï ½*)�Â�Å�¾[Ê�º�ÀTÁ Ø]¾�ÂTØXÊ�Å�ÌXÂ±Ä<Ë�Å�ÂD¾�Ê	¾�½�½<ÅrÇXº¢Á�Â�º×¾�½�¼<à�½�º'½<¾�À�Å Ï Á�Ê�¾�Å�½�º�_
­ º�Ê�Ê�º@Æ Ï Å	Ç[¾ÙÄ<Á�ÅrÇ2½<ºÞÊ�º×Ø]¾�Â�Ø�Ê�Å�Ì�Â Ä<ËTÅ�ÂD¾�Ê�Ë�Á�Å�Ä>Ê�¾ ½<¾ Ï Å�Â�ºKÀ�Ì�½<Ä4¾[Ê�ºÖº�¼JÇ[¾ Ç�¾[Ä Ï ÁTÊ�¾�½�Å�Ä<º�½�Ê�¾
À�Á�½�º�ÆÈÍ×à�½<º`º�¼ÝÊ�¾>Í'Ì/º�Ê�Ê�ºnÄ<Ë�Å�ÂD¾�Ê�º�_ ? Á/¼4ÌXÁ�½�À�º`Ê�Ñ¨¾�½
¼4à�½<º`½4¾�ÀTÅ Ï ÁTÊ�¾�Å�½<ºnÅ�ÊÐº!^/Å�Ä
¼4º�À�º�Ä�ÇXº�Å�Â�º�Ä
Ä<ÁTË�º�½�Ó Ï Å�º�Ê�Ê�º�Ä Î2ÁTÅ»Ä<Á�ÅrÇXº�Â]¼PÊ�ÑÒ¾�½
¼4à�½�ºn¼4ÌXÁ/¼�¾�ÁkÊ�ÌXÂ�Ø�À�º`Ä<ÌXÂi¼4½<¾�¿�º�¼,_ ? Ë�½�à�Ä�Ä<º Ï ¼<Å�ÌXÂiÀ�º Ï º�Ä
À�Årâ"É�½<º�Â]¼<ÄHÉ�Ê�É�Í'º�Â]¼4ÄHÊ�¾mÃ�¾ Ï º�ÇXº�ÂW¼<½4¾�Ê�ºnÀ�ÁÞØ]¾[Â�ØXÊ�Å�ÌXÂÖÄ�Ë�Å�Â�¾�Ê�º�Ä�¼�º�^TË�ÌXÄ�É�º�_TÔ1Ê"ÂÐÑ�º!^/Å�Ä
¼4º)ËD¾[Ä
ÀÐÑÒ¾�À Õ É�½<º�Â Ï º`ÇXº�Å�Â�º�Á�Ä<ºmÌXÁk¾�½�¼<É�½<Å�º�Ê�Ê�ºnß Ï º`Â�ÅrÇXº�¾�Á _

¹»º�Ä`½4¾�Í'ºY¾[Á�^ Ï ÌXÍ'Í>Á�Â�Å Ï ¾�Â]¼4Ä�Ä<ÌXÂ]¼�À�Å�Ä�Ä<É�Î2ÁTÉ�Ä,_ ? . á - Ï Í À�ºJÊ�º�Á�½�¿�Ì�Â Ï ¼<Å�ÌXÂ±¾YÇ�º Ï
Ê�¾Þ½<¾ Ï Å�Â�ºJÇXº�Â]¼<½4¾�Ê�ºÖÅ�Ê�º!^/Å�Ä
¼4º'Á�Â�ºK¾[½�¼4à�½<º¢ÎWÁ�Å	ËD¾�Ä�Ä<ºÖÀTÌX½<Ä<¾�Ê�º�Í×º�ÂW¼�ËD¾[½m½<¾�Ë�Ë�ÌX½�¼�¾�Á ½4¾%Æ
Í'ºY¾�Á Ï ÌXÍ'Í>Á�Â�Å Ï ¾�Â]¼HÊ�º�Ë�Ê�Á�Ä8Í'É�ÀTÅ�¾�Êlº�¼HÊ�º�ËTÊ�Á�ÄHÀTÌX½<Ä<¾�Ê{_ ­ º�¼�¼4º)¾�½
¼4à�½<ºnÍ×¾�Ä<ÎWÁ�º�Ä<ÌXÁTÇ�º�Â]¼
Ê�Ñ�ÌX½�Å�ØXÅ�Â�ºnÀ�º�Ê�¾J��½<¾�Â Ï,Õ ºmÄ�®2Í×Ë�¾[¼ Õ Å�ÎWÁ�ºmÀTÁ Â�º�½�Ã¬Ä�Å�ÂWÁ/Æ�ÇXº�½
¼4É���½4¾�Ê�_B@	Ê�Ê�ºnÇ[¾×Ä�Á�Å�Ç2½�ºmÊ�ºnÓDÊ�º�¼
Â�º�½�ÇXº�Á�^dÀD¾�Â�Ä�Ê�ºnÃjÌX½4¾�Í'º�ÂÞÅ�Â]¼4º�½
ÇXº�½�¼4É���½4¾[Ê{_

¹»º�ÄÞ½4¾[Ë�Ë�Ì�½�¼4Ä×ÇXº�Å�Â�º�Á�^ À�Á Â�º�½
Ã�Ä<Å�ÂWÁ/Æ�ÇXº�½�¼4É���½4¾[Ê)Ä<ÌXÂ]¼iË�Ê�Á�ÄÖÇ[¾�½<Å�¾���Ê�º�Ä,_�¹»ÌX½<Ä�ÎWÁ�º
Ê�ºÞÂTº�½�ÃnÄ<Å�ÂWÁ/Æ�ÇXº�½�¼4É���½4¾[Ê º�Ä�¼×Í>Á�Êr¼4Å�Ë�Ê�º×Ê�¾±��½4¾[Â Ï,Õ ºkË�½<Å�Â Ï Å�ËD¾�Ê�ºÞË�¾�Ä<Ä�ºdÀ�Ì�½<Ä4¾[Ê�º�Í'º�Â]¼¢ËD¾[½
½4¾[Ë�Ë�Ì�½�¼Þ¾[Á�^ ÇXº�Å�Â�º�ÄÞÀTÁ ÃjÌX½4¾[Í×º�ÂRº�¼ÖÊ�º�Ä×��½4¾[Â Ï,Õ º�Äi¾ Ï�Ï º�Ä<Ä�ÌXÅ�½�º�ÄÞËD¾�Ä�Ä<º�ÂW¼�áHº�Ê�Ê�º�Ä�á:ÇXº�Â/Æ
¼4½<¾�Ê�º�Í×º�Â]¼3_�¹îÌ�½<Ä<ÎWÁ�ºJÊ�º�Â�º�½�Ã6Ä<Å�ÂWÁ/ÆÈÇ�º�½�¼<É���½<¾�Ê�º�Ä�¼`Á�ÂTÅ�ÎWÁ�º>Ê�¾Ö��½4¾[Â Ï,Õ º>Å�Ä<Ä<ÁTºJÀ�Á±½4¾�Í'ºY¾[Á
Ï Ì�Í×Í>ÁTÂ�Å Ï ¾�Â]¼ÝË�¾�Ä<Ä�ºmÇXº�Â]¼4½4¾[Ê�º�Í'º�Â]¼ÝËD¾�½P½4¾�ËTË�ÌX½
¼nß¢Á�Â�ºmØX½<Ì�Ä<Ä<º`ÇXº�Å�Â�ºmÀ�ÁdÃjÌ�½4¾�Í'º�ÂkÅ�Â/Æ
¼4º�½�Ç�º�½�¼<É���½<¾�Ê{_l¹:Ñ�ÌX½<Å�ØXÅ�ÂTºnÀ�ÁiÂ�º�½
Ã¬Ä�Å�ÂWÁ/ÆÈÇ�º�½
¼4É��T½4¾�Êî¾�ÁkÂ�ÅrÇXºY¾[ÁdÀ�Ái½<¾�Í×º�¾�Á Ï ÌXÍ'Í>Á�ÂTÅ Ï ¾[ÂW¼
Ê�º'Ë�Ê�Á�ÄmÀTÌX½<Ä<¾�Ê	º�¼>Ê�º×ËTÊ�Á�Ä�Í×É�À�Å�¾[Ê:º�Ä�¼�ÍÖ¾[Ä<ÎWÁ�É�º×ËD¾�½ Ï º�¼<¼4º'ÇXº�Å�Â�ºÙãjÇXÌ�Å�½�Ë Õ Ì�¼<ÌXØX½4¾[Ë Õ Å�º
äF_ . ä å _

':Á�Å�Ä Ê�ºnÂ�º�½
Ã¬Ä�Å�ÂWÁ/ÆÈÇ�º�½
¼4É��T½4¾�ÊÐË�¾�Ä<Ä�º�ÀTÌX½<Ä<¾�Ê�º�Í×º�ÂW¼�Ë�¾�½ ½4¾�ËTË�ÌX½
¼�¾�Á�^KÊ�¾ Ï Å�Ä8Ç�º�Å�Â�º�Á�^
À�ÁkË�Ê�º�^/Á�Ä�Ê�ÌXÂ�Ø�Å�¼4ÁTÀ�Å�ÂD¾[Ê{_

¹»ÌX½<Ä`À�º'Ä4¾Þ¼4º�½<Í'Å�ÂD¾�Å�Ä<ÌXÂ Ê�¾K��½4¾�Â Ï,Õ ºÖÀ�Á²Â�º�½�Ã Ä�Å�ÂWÁ/ÆÈÇ�º�½
¼4É��T½4¾�Ê	À�º�Ä�¼4Å�Â�É�º×¾�Á²Ê�Å�Ø]¾%Æ



æ�¹�é�¹k©pªeê�ª ¶�ë ¾/«�ê[è�ì!í¬ª ¶mµ�»�îq¶ ³ © - ­

y4v�}��

� v�����ucv��

� v�w � � | �4w�{��4| w4v�� ucv���z�v�}�x��4����}4w4| x�v�w��

��z�| w4z�{T���,| ~4},ucv�� z�{ w4z�u �%{�| w4},� ��z�u ����t4ucv��

��� ��ÀzÃZÂ ��ÃZÄ`Å3� 5]5 #�� Ç � 0 � "#��� �R¯ ( �5��� �j-[� "#�$� .10 � � ÇN% &��*� Æ Ä7� � ? � Ç ���8�$" 0 �*�9�DÌA°¤:<�9� *,+ �



�X³ �A  ³L´ « µ�¶ ªçæ�¹ ¶m» ¾�è�© µ ³ µ ¾

Í'º�Â]¼6Ê�ÌXÂ�Ø�Å�¼4ÁTÀ�Å�ÂD¾[ÊTÀ�ÌX½�Ä4¾�ÊDË�¾�Ä<Ä�º�Ä<Ì�Å�¼:ÇXº�Â]¼4½4¾[Ê�º�Í'º�Â]¼�Ä<ÌXÅr¼6À�ÌX½<Ä<¾�Ê�º�Í×º�Â]¼	ËD¾�½	½4¾�ËTË�ÌX½
¼�¾�Á
Ë�Ê�º!^/Á�Ä ÇXº�Å�Â�º�Á�^kÉ�Ë�Å�À�Á�½<¾�ÊÐÊ�Ì�Â�ØXÅ�¼<Á�À�Å�ÂD¾�Ê{_
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¼4É���½4¾[ÊpÄ�ÌXÅ�¼PËD¾[½ÝÀ�º�Ä�Ë�º�¼<Å�¼4º�ÄÝ�T½4¾�Â Ï,Õ º�Än¾[Á Ï Ì�Á�½<ÄÝÀ�ºmÄ�ÌXÂd¼<½4¾�¿�º�¼YálÄ<Ì�Å�¼PËD¾�½PÁ�Â�ºm��½4¾�Â Ï,Õ º
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¼,¾�ÊWß . Ï Í À�º�Ä�ÌXÂ�Ì�½<Å�Ø�Å�Â�º
º�¼PÄ�º�ÀTÅ�Ä�¼<½<Å���Á�º`ßJÊ�¾>Ã�¾ Ï ºnÇXº�Â]¼<½4¾�Ê�ºmÀ�ÁiÊ�Å�Ø]¾�Í'º�Â]¼ Ê�ÌXÂ�ØXÅr¼4Á�ÀTÅ�ÂD¾�ÊDÇ�º�Â]¼4½<¾�Ê{_
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¹î¾ À�º�Á�^/Å�à�Í'ºk��½4¾�Â Ï,Õ ºÙÂD¾�År¼×¾�Á�Ä<Ä�Å�ß . Ï Í À�ºkÊ�Ñ�ÌX½�Å�ØXÅ�Â�ºÞÀ�Á ÀTº�Á�^/Å�à�Í×ºd½4¾�Í'ºY¾[Á
Ï Ì�Í×Í>ÁTÂ�Å Ï ¾�Â]¼	º�ÂÖË�¾�½�¼4¾�Â]¼8À�Á×�D¾�ÄB_ ? ÁÖÍ'Å�Ê�Å�º�Á�À�Á×¼<½4¾�¿�º�¼8À�º�Ä�½<¾�Í'ºY¾�Á�^ Ï ÌXÍ'Í>Á�Â�Å Ï ¾�Â]¼4Ä
Å�Ê�º!^/Å�Ä
¼4º�¾�Á�Ä<Ä�Å/ÀTº�ÄîÓDÊ�º�¼4ÄîÎWÁ�ÅWÂD¾�Å�Ä�Ä<º�ÂW¼�À�Ám��ÌX½�À Ï ½�)�ÂTÅ�¾�ÊXº�¼�ÀTÁm��ÌX½<À Ï ¾[Á�ÀD¾�ÊWÀ�º�Ä�½<¾�Í×º�¾�Á�^
Ï Ì�Í×Í>ÁTÂ�Å Ï ¾�Â]¼4Ä6º�¼HÎWÁ�Å�Ä<ºÝÀ�Å�Ä
¼4½<Å���Á�º�ÂW¼H¾�ÁÖÊ�Å�Ø]¾[Í×º�ÂW¼6Ê�ÌXÂ�ØXÅr¼4Á�À�Å�ÂD¾�ÊTÇ�º�Â]¼4½<¾�Ê"º�¼ ¾�Á×À�Å�Ä�ÎWÁ�º
Å�Â]¼<º�½�Ç�º�½
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Â�º�½�ÇXº�Á�Ä<º�Ä ÎWÁ�Å)ÂD¾[Å�Ä<Ä�º�Â]¼kÀ�º Ê�¾ Ã�¾ Ï ºÙÇXº�ÂW¼<½4¾�Ê�º À�ÁÚØX¾�Â�ØXÊ�Å�ÌXÂ Ì|Îkº�¼iÎWÁ�Å)Å�Â�Â�º�½
ÇXº�ÂW¼dÊ�º
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Â�Å Ï ¾�Â]¼4ÄPÀ�º�Ä Ï ÌXÊ�ÌX½<¾[¼4Å�ÌXÂ�Ä Õ Å�Ä�¼<Ì Ï,Õ Å�Í×Å�ÎWÁ�º�ÄPß¢Ê�¾JË�½<Ì[¼4É�Å�Â�º�Ü .F³X³ ã�Í×¾�½<ÎWÁ�º�Á�½�À�º�Ä Ï º�Ê�Ê�ÁTÊ�º�Ä
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ÃjÄ�Ä<Ì�ÍÖ¾[¼<Å�ÎWÁ�º�ÄmÀ�º�Ä
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Í×¾[¼4Å�Î2ÁTº�Ä,_

Ü/Á�½ÝÊ�º�ÄPË�½�É�Ê�à�ÇXº�Í×º�ÂW¼<ÄnÀ�ÁÙÂTº�½�Ã¬Ä<Å�ÂWÁ/Æ�ÇXº�½�¼4É���½4¾[Ê�Ê�º�½4¾[Í×º�¾�Á Ï ÌXÍ'Í>Á�Â�Å Ï ¾�Â]¼ÝË�ÌXÄ�Ä<É@Æ
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::B>JLJw�$A\?UA\?hJK8�Ed:D::B98�CRJq=@6)::B98FCFEYE�CRJ E&O[?$]ÛG_?hJ�:�G_?GabC"J�OTEYJL]&CpG�EY=_8I?$J�A"C�HÈB98%E$N
6)?$E)=@E�CR?G8RO>?G8�CLQ$SD8�EDG\?WC�ADC)S:B98�A GjETCRQG8�EDG�ADCs]XEYEîEDG"O>?G8FCRQGS"8�EDG/i[x�G\?hJ�C'J�B[CbO>?$E�C
?$E"]�;\?GO>u]CR8IQÛE&O[?$] G_?$JpO�Ed=nJLJ`?2EdC\aB?]C�ApB>EDED?l|�]^?$J�A\?G8�ED=_?$8�J�A\?lEpB>6KSD8�?$CDJw?$J
SD8%EdE"]�;D?$Jji

5 ?$J�8�EY6m?2EdC\a�]XB[6)6qCDED=n]XEYE�CIJ�?]CaG@? CR8�B[ED]7J`zb6):�E/CI;"=@�MC\?�J�B>E�Cv?hCba
EYCDJLJL=�6 B98�:";îB�GjB9<>=n�MC\?$6)?$E�CTAD=WVXQ$8I?$E�CIJ*?$E�CL8�? G_?hJTED=WO[?WEYCbav� 7 t�����?]CkG@?$J*ED=WN
O>?WEYC\a�J�B>C"J�N�g�EY]^?$E�CRJji 5 ?$J�8�EY6)?WEYCbaF]XB>6s6(C"ED=@]XEYE�CIJ�J�B>E�C�S�?2EdC"]XB>C\:�:�GnCDJ
EîB[6KSD8I?hCba�?hE��X�
?]CÖG/� =nEDE\?$8ROTETCI=jB[E�A"=_8I?$]�CR?��oC�� =�GnJeHÈB>C\8�E"=@JLJw?$E�C×EYC G@=@<lEY6)?$E�C
GjB[E\<>=jCRC"AD=nEîEDG[O>?$E�CR8�EDGM?$J�C�S�?WEYCD]XB[C\:):�G@C"JPEdS:B>E"AîEYE�CR?�?$Eq�X�¡�MCX�rEdC\aqED=_O>?WEYCba
��¢Rt�� ° ?WC�� 9 i
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ÈbÉ�ÊdÉwË�Ì�ÍPÎÏÊGÐhÑÓÒ^É`Ë�Ô1Õ`ÖdË1×�ØÙÉwÍ�ÔTÐdÊUÚYÊUÚYØÛÉ`Ô�ÊdÉwË�Ò^ÉwÐ$Ü�ËPÕ`ÝwÐdË�ËPÉwÊ&Ô+ÞY×�ÊdÍ*ØÏÉ�Ì_ß^Ë1×�à�É`Ê
ÎÏÊ&ÔPÉwË�ÒjÉwË�Ô1ÕwÖ-Ë1×jØ�_9È\É`Í�Ö-Ë1×jÊdÝ3á-ÉwÍ�ÔPÉwË�à�ÎÛÊY×jØÏÉ`Í�ÞdÉ�ÝwÉ�ÊdÉwË�Ì�âdË�ÉwÊdÊ-ÉwÊ&ÔÙÉ`ÊpÝ3áY×�ËPã^É�ÐdÊdÉ�âY×jË�Ô1ÎÏÉ
ÞdÉ`Í'Í�ÔPËPÐdÝ�Ô1ÐdË�ÉwÍ
Þdß^ËPÍP×jØÏÉ`Í
Í�ÐdÍPÝ`Éwâ-ÔPÎÏÖdØÛÉwÍ
ÞMäåÉ`Ê&Ô1Ë1×�ÎÏÊdÉ`Ë
ÞdÉ`Í'ØÛß^àeÖY×jØÛã^ÎÏÉ`Í,_[æçØXÒ�×�Þdß^ÊdÝ�×LÒ^ß^ÎÛË
ÐdÊ�ÎÏà�âY×jÝ�Ô�Ì_ß^ÊdÝ�Ô1ÎÏßjÊdÊdÉwØoÎÏà�â[ß^Ë�Ô3×jÊ&Ô,_

æçØoÉ`Í�Ô�ã^Õ`ÊdÕwËP×jØÏÉ`à�É`Ê&Ô�×jÝ`ÝwÉwâhÔ1ÕÙèGÐdÉÙØÛÉ�ÊdÉ`Ë�Ì\Í�ÎÏÊGÐhÑéÒjÉwË�Ô1ÕwÖ-Ë1×jØb×
ÐdÊdÉÙß^Ë�ÎÏã^ÎÛÊdÉyÞdß^ÐdÖ-ØÏÉQb
ê âY×jË�ÔPÎÏËëÞdÉ�Ø�×KËP×jÝwÎÛÊdÉTÒ^ÉwÊ&ÔPË1×jØÛÉpÞMäìÐdÊdÉpâY×jË�ÔLí ê âY×jË�ÔPÎÏËëÞdÉ`Í�ËP×jà�Éw×jÐhÜ�Ý`ß^à�àeÐdÊdÎÛÝL×jÊ&Ô1Í
ÞMäå×jÐ-ÔPËPÉ�âY×jË�Ô�� - í =/. í\î^î-í\î^´$í Q<� í Q&ï 
{_DðñßjÔ1Ë�ÉëÕ`Ô1Ð-ÞdÉ�É`Í�Ô
ÉwÊm×jÝwÝ`ß^ËPÞ)×LÒ^ÉwÝ�ÝwÉ`Í'×�Ð-Ô1É`ÐdËPÍ`í
âdÐdÎÛÍPèGÐdÉ�ÍPÐdË - Í�Ð�ò�É`ÔPÍ'ÞdÎÛÍPÍ�ÕwèGÐdÕwÍ'Ø�×Tà�×Rò�ß^ËPÎ Ô1Õëâ>ß^ÍPÍ�ówÞdÉ�ÐdÊ)ÊdÉ`Ë�Ì�Í�ÎÏÊGÐhÑÓÒ^ÉwË�Ô1Õ`ÖdË1×jØXÎÛÍPÍPÐ ê
Ø�×ëÌ_ß^ÎÛÍñÞ-ÉwÍ�ËP×jà�ÉL×jÐhÜTÝwß^à�àeÐdÊdÎÛÝL×jÊ&ÔPÍñÉ�ÔÙÞdÉ�Ø�×�Ë1×�ÝwÎÏÊ-É�ÒjÉwÊ&Ô1ËP×jØÏÉ5_Mô$ÉwÐdØ � Ë�ßhÉ`Ê�×LÒjÉwÝ'Ð-ÊdÉ
Ô1É`Ý3ádÊdÎÛè$Ð-ÉëádÎÏÍ�Ô1ß$Ý3ádÎÏà�ÎÏèGÐdÉ ê ØÓä ? Ý3á$@vÊ-É'Ô1Ë�ß^Ð-Ò^ÉëèGÐMäìÐdÊdÉëßjËPÎÏãjÎÏÊdÉ�ÐdÊdÎÛè$Ð-Éë×jÐKÊdÉ`Ë�Ì�ÍPÎÛÊ$Ð$Ñ
Ò^É`Ë�ÔPÕwÖdËP×jØ{_<'Dß^ÐdËXØÓäå×jÐ-ÔPÉwÐdË`íjØÛÉ�ÊdÉwË�ÌoÍ�ÎÏÊGÐhÑéÒjÉwË�Ô1ÕwÖ-Ë1×jØYÊdÉyÊY×�ÎÛÔ�èGÐdÉyÞdÉ`ÍXË1×jà�ÉL×jÐ$ÜëÝwßjà�àeÐ-ÊdÎ Ñ
ÝL×�ÊGÔPÍ,_YÈbÉ`Í�Õ`Ô1Ð-ÞdÉwÍyádÎÛÍ�Ô1ßjØÏß^ã^ÎÛèGÐdÉwÍ	É`õ[ÉwÝ`ÔPÐdÕwÉ`Í�Þd×jÊdÍ�ÝwÉ�ÔPÔPÉÙÔ1ádó`ÍPÉ�ÊdÉÙÌ_ß^Ê&Ô�âd×jÍy×jâdâY×�Ë1×jÎ Ô1ËPÉ
ÞdÉ�ÞdÎÛõ[ÕwË�ÉwÊdÝ`É*ÊdÉ`Ô�Ô1É�ÉwÊ&Ô1Ë�É*ÐdÊsÊdÉ`Ë�ÌyÍ�ÎÏÊGÐhÑéÒjÉwË�Ô1ÕwÖ-Ë1×jØ	ÎÏÍPÍ�ÐsÞdÉ�Ø�×pËP×jÝwÎÛÊdÉ�Ò^ÉwÊ&ÔPË1×jØÛÉ*É`Ô'ÐdÊ
ÊdÉ`Ë�Ì�ÍPÎÏÊGÐhÑÓÒ^É`Ë�Ô1Õ`ÖdË1×�Ø�ÎÏÍPÍ�ÐcÞMäìÐdÊ�ËP×jà�ÉL×jÐsÝ`ß^à�àeÐdÊdÎÛÝL×jÊ&Ô3_�ÈbÉTà�×jË�èGÐY×jã^ÉT×�Ð���æ&'�ÊMäìÉwÍ�Ô
âY×jÍyÝ`ß^ÊdÝwØÛÐY×jÊ&ÔñÊdß^Ê+âdØÛÐdÍ,_

'�×jË�Ì_ß^ÎÏÍ`í�ÊdßjÔ1×jà�à�ÉwÊ&Ô�É`Ê ��� íXÞdÉwÍ�ÚYØÏÉ�Ô1Í�ÊdÉ`Ë�Ò^É`ÐhÜ�â[É`Ð-Ò^É`ÊGÔ�ÊY×jÎ Ô1ËPÉ+ÞdÎÛËPÉ`Ý`Ô1É`à�É`Ê&Ô
ÞdÐ�ã^×jÊdã^ØÛÎÏß^Ê�ÍPâdÎÛÊY×jØ�_>æçØDâ>ÉwÐ-Ô�Íwäå×jã^ÎÏËñÍPßjÎÛÔÙÞoäåÐdÊ-Éeß^ËPÎÛã^ÎÏÊ-É�Ë�ÕwÉ`ØÏØÏÉ
×jÐ�Ê-ÎÛÒ^Éw×jÐ�ÞdÐ�ã&×jÊdã^ØÛÎÏß^Ê
ÍPâ-ÎÏÊY×jØní\ÍPß^Î Ô'ÞMäìÐdÊdÉ�ß^ËPÎÛã^ÎÏÊdÉ�×jâ-âY×jËPÉ`Ê&Ô1É�_�@�ÊsÉ`õ[É`Ôwí"ÎÛØ¡×�Õ`Ô1Õ�ÞdÕwÝ`ËPÎÛÔ
ÞY×jÊ-ÍeØ�×�ØÏÎÛÔ�Ô1Õ`Ë1×�ÔPÐdËPÉ
Ý3ádÉhe�Ønäåá-ß^à�à�É�� .Rö 
�É`Ô�Ý3á-É�e�ØÏÉ
ÍPÎÏÊ-ã^ÉT� Q<� 
�Þ-ÉwÍ�×jÊY×jÍ�Ô1ß^à�ß^Í�ÉwÍÙÉ`ÊGÔPËPÉ�ØÏÉ
ã&×jÊdãjØÏÎÏßjÊ�ÍPâ-ÎÏÊY×jØ
ß^Ð�ØÏ×�Ë1×�ÝwÎÏÊ-É'Þdß^Ë�Í1×jØÛÉ'É�ÔÙØÏÉ`ÍÙË1×�à�Éw×jÐhÜpÝwß^à�àeÐdÊ-ÎÏÝL×�ÊGÔPÍ,_[È\×�ÞdÎÏÍ�ÍPÉ`Ý`Ô1ÎÛß^Ê�à�×jÝwË�ß^ÍPÝ`ß^âdÎÛè$Ð-É
ÞdÉTÝ`É`ÔPÔPÉTÕ`ÔPÐdÞdÉTÊMäìÉ�ÜhÝwØÛÐ-Ô�âY×jÍ'Ø�×�â>ß^ÍPÍ�ÎÏÖdÎÛØÏÎ Ô1Õ�è$Ð-ÉTØÏÉ�Ê-ÉwË�Ì�ÍPÎÛÊGÐhÑéÒjÉwË�ÔPÕwÖdËP×jØ�ÊY×�ÎÏÍPÍ�É*ÞMäìÐdÊ
Ë1×�à�Éw×jÐ�Ýwß^à�àeÐdÊ-ÎÏÝL×�ÊGÔ*É`Ô+âY×jË�ÐdÊ�Ô1Ë1×Rò�É`Ô+Êdß^Ê�Ý`ß^Ê&Ò^ÉwÊ&ÔPÎÏß^ÊdÊ-ÉwØ�ËPÉçò�ß^ÎÏãjÊdÉ�ØÏÉ�ã&×jÊdã^ØÛÎÏß^Ê
ÍPâ-ÎÏÊY×jØ�_D÷�×jÎÛÍ
Ønäåá<®$â[ß�Ô1ádó`ÍPÉ�ØÏ×�â-ØÏÐdÍ�âdËPßjÖY×jÖdØÛÉ�É`Í�Ô
è$Ð-É�ØÏÉ�ÊdÉ`Ë�Ì�Í�ÎÏÊGÐhÑéÒjÉwË�Ô1ÕwÖ-Ë1×jØ	â[ß^Í�ÍPó`ÞdÉ
Ô1Ë�ß^ÎÏÍ�ßjËPÎÏãjÎÏÊdÉ`Í.bdË1×�à�Éw×jÐ+Ýwß^à�àeÐdÊdÎÛÝL×jÊ&ÔwídË1×jÝ`ÎÏÊdÉÙÒjÉwÊ&Ô1ËP×jØÏÉ�É�Ô�ã^×jÊdã^ØÛÎÏß^Ê*Í�âdÎÏÊd×jØ{_

ÈbÉwÍÙÉfÜ-â>ÕwË�ÎÏÉ`ÊdÝwÉ`Í�Ë�ÕL×jØÛÎÏÍ�ÕwÉwÍ�Ý3ádÉ�eëØÛÉ'ËP×�ÔÙâY×�ËÙø�ßIò�ÎÏà�×p� =>- 
�â[É`Ð-Ò^É`ÊGÔ�×�âdâ[ßjË�Ô1É`Ë�ÞdÉ`Í
×jË�ã^Ðdà�ÉwÊ&Ô1ÍÙÉ`Ê�Ì@×LÒ^ÉwÐ-Ë�ÞdÉeØÓäìß^Ë�ÎÏã^ÎÛÊdÉ�ÍPß^à�×�Ô1ÎÛèGÐdÉ'É�ÔÙÒ^Õ`ã^Õ`Ô1×�Ô1Î Ò^ÉëÞdÐKÊdÉ`Ë�Ì�ÍPÎÛÊGÐhÑéÒjÉwË�ÔPÕwÖdËP×jØ{_
@�ÊpÉ�õoÉ�ÔLíYØnä ×jÐhÔ1ÉwÐ-Ë�Õ`ÔPÐdÞdÎÏÉ�ØnäåÎÛÊdÊdÉ`Ë�Ò�×�Ô1ÎÛß^Ê*ÞdÐ�ØÏÎÛã&×jà�ÉwÊ&Ô�ØÛß^Êdã^Î Ô1ÐdÞ-ÎÏÊY×jØ9ÞdßjËPÍ1×�ØbÞdÐ+Ë1×�ÔyâY×�Ë
ØÓä ? Ý3á$@�_>æçØDË�É`ÔPËPß^Ð-ÒjÉeÞdÉ`ÐhÜpÝwß^ÐdÝ3á-ÉwÍ�×jÐpØÏÎÛã&×jà�ÉwÊ&ÔyØÏß^Ê-ã^ÎÛÔPÐdÞdÎÏÊd×jØoÞdßjËPÍ1×�ØDèGÐdÎDÍPßjÊGÔ�ÎÏÊdÊ-ÉwË�Ñ
Ò^Õ`ÉwÍ�ÞdÎ õoÕ`ËPÉ`ÊGÔPÎÏÉ`ØÏØÏÉ`à�É`Ê&Ô3_IÈbß^ËPÍ�èGÐMäåÎÛØGÍPÉwÝ�Ô1ÎÛß^ÊdÊdÉ�ØÛÉwÍ"ã&×jÊdã^ØÛÎÏß^Ê-ÍbÍPâdÎÛÊY×jÐhÜ �¡ù í ��� É�Ô ��¢ ÞMäìÐdÊ
Ý Ì Ô1Õ�Ý3á-É�e�ØÛÉ�ËP×�Ô
ÎÏØ�Ò^ßjÎÛÔ
ÞdÎÏà�ÎÏÊGÐdÉ`Ë�ØÏ×�Þ-ÎÏÍ�ÔPËPÎÛÖdÐ-Ô1ÎÛß^Ê(ÞMäìÎÏÊdÊdÉ`Ë�Ò�×�ÔPÎÏß^ÊqÞdÉ�ØÏ×�Ý`ß^ÐdÝ3ádÉ�âdËPß�Ñ
Ì_ß^ÊdÞ-É'É`Ô�ØÏÉ�Ò^ß^Î Ô�Þ-ÎÏÍPâd×jË1×jÎ Ô1Ë�É�ÔPßjÔ3×�ØÏÉwà�ÉwÊ&Ô�ØÏß^Ë�Í�Þ-É'Ø�×�ÍPÉ`Ý`ÔPÎÏß^Ê�Ö-ÎÏØ�×�Ô1ÕwËP×jØÏÉ�Þ-ÉwÍÙã&×�Êdã^ØÏÎÛß^ÊdÍ
ÍPâ-ÎÏÊY×jÐ$Üv_^ÈD×ÙÝ`ß^ÐdÝ3ádÉyâdË�ßjÌ_ß^ÊdÞ-É�ÞdÐ�ØÏÎÛã&×jà�ÉwÊ&Ô�ØÛß^Êdã^Î Ô1ÐdÞ-ÎÏÊY×jØGÞdßjËPÍ1×�ØdÉwÍ�ÔXÞdß^ÊdÝ�ÎÛÊdÊdÉwË�Ò^Õ`É�ÉwÊ
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à�×Iò�ÉwÐdË�É�âd×jË�ÔPÎÏÉ�âY×jË�ÞdÉ`Í�ÚYÖ-ËPÉwÍ	ÎÏÍ�ÍPÐdÉ`Í¡ÞdÉ`Í	ã&×�Êdã^ØÏÎÛß^ÊdÍ�Í�âdÎÏÊY×�ÐhÜ �¡ù í �X��ü É`Ô ��¢fý _$È�äìÕ`Ô1Ð-ÞdÉ
ÞMäìæçà�×�Î�� =>= 
¡ËPÉ�Ô1ËPßjÐ-Ò^É*Þ-ÉwÍeË�ÕwÍPÐ-ØÛÔ3×�Ô1ÍeÍ�ÉwàeÖdØÏ×jÖdØÛÉwÍ
×RÒjÉwÝTÐdÊ-É*ÊGÐY×jÊdÝ`É�Ì_ß^ÊdÝ�Ô1ÎÏßjÊdÊdÉwØÛØÏÉ�þ\ØÏ×
ÝwßjÐdÝ3ádÉyÍPÐdâ>ÉwË�ÚYÝwÎÛÉwØÛØÏÉ�É`ÔXØÏ×ÙÝwß^Ð-Ý3ádÉ�â-ËPßjÌ_ß^Ê-ÞdÉ�ÞdÐ�ØÏÎÛã&×jà�ÉwÊ&Ô�ØÛß^Êdã^Î Ô1ÐdÞdÎÛÊY×jØGÞdß^Ë�Í1×jØYÍ�ß^Ê&ÔXÎÏÊhÑ
ÊdÉ`Ë�Ò^Õ`ÉwÍ ê ØÏ×�Ì_ß^ÎÏÍ�âd×jË�ÞdÉwÍXÚYÖdË�ÉwÍ�à�×�ËPèGÐdÕwÉ`Í ê ØÏ× ­���� ')É�Ô ê ØÏ×6Ô³ó
_GÈbß^ËPÍXÞdÉyØnä ×jÖ-Ø�×�ÔPÎÏß^Ê
ÞdÉ`ÍÙã&×jÊdãjØÏÎÏßjÊdÍ�ÍPâdÎÛÊY×jÐhÜ �¡ù í �X� í ��¢ íYÔ1ß^ÐhÔ1ÉwÍ�ØÏÉwÍyÚYÖdË�ÉwÍ ­���� 'UÞdÉ'ØÏ×�ÝwßjÐdÝ3ádÉeâdË�ßjÌ_ß^ÊdÞ-É
ÞdÎÛÍPâY×jËP×jÎÏÍ�ÍPÉ`ÊGÔe×jØÏßjËPÍ�èGÐdÉ�ØÛÉwÍ
ÚdÖdËPÉ`ÍäÔ³óÿË�ÉwÍ�Ô1ÉwÊ&ÔëÎÛÊdÝ3áY×jÊ-ã^ÕwÉ`Í,_"ð�×���×jàeÐ-Ë1×)�ìî � 
¡Ý3ádÉhe*ØÏÉ
Ë1×�Ô�Ô1Ë�ß^Ð-Ò^É�èGÐY×jÊ&Ô ê ØÏÐ-ÎoèGÐdÉ�Ø�×eÝ`ß^ÐdÝ3ádÉ�Í�Ðdâ[É`Ë�ÚYÝ`ÎÏÉ`ØÏØÏÉ�ÞdÐ+ØÏÎÏã^×jà�É`Ê&Ô¡ØÛß^Êdã^Î Ô1ÐdÞdÎÛÊY×jØ9Þdß^Ë�Í1×jØ
ÉwÍ�Ô�ÎÏÊdÊ-ÉwË�ÒjÕwÉTâY×�ËeÞdÉwÍeÚdÖdËPÉ`ÍëÍ�®$à�âd×�Ô1ádÎÛèGÐdÉwÍëâdÐ-ÎÏÍPèGÐdÉTØÏ×�ËPÕ`ÍPÉ`Ý`Ô1ÎÛß^Ê�ÞdÐsÔ1Ë�ß^ÊdÝ*Íl®$à�âY×IÑ
Ô1á-ÎÏèGÐdÉ�ÞdÉ �X� ê ��� Ì@×jÎÛÔ�ÞdÎÏÍ�âY×jË1×�ÎÛÔ1Ë�É�ÝwÉ�ÔPÔ1É�ÎÏÊ-ÊdÉwË�Òj×�Ô1ÎÏßjÊ _dÈbÉ�ÊdÉwË�Ì�ÍPÎÛÊGÐhÑéÒjÉwË�ÔPÕwÖdËP×jØ\É`ÔñÍPÉ`Í
ÖdËP×jÊdÝ3ádÉ`Í�âdËPßRÒ$ÎÏÉ`ÊdÊdÉ`ÊGÔ¡ÖdÎÏÉ`Ê�É`Ê �¡ù í ��� ê Ø�×�Ì_ß^ÎÏÍ�ÞdÐ�Í�®$Í�ÔPówà�ÉÙÍ�®$à�âY×�Ô1á-ÎÏèGÐdÉ�âd×jË	ØÛÉwÍ�Ë1×�Ñ
à�ÉL×jÐhÜ�Ý`ß^à�àeÐdÊdÎÛÝL×jÊ&Ô1ÍXÉ�Ô�ÞdÐ�Í�®$Í�ÔPówà�É�ÍPßjà�×�ÔPÎÏèGÐdÉñâY×jËXØÏÉñã&×jÊ-ã^ØÏÎÛß^ÊëÍPâdÎÛÊY×jØ9É`Ô	Ø�×�Ë1×�ÝwÎÏÊ-É
Ò^É`Ê&Ô1Ë1×�ØÏÉ�_

æçØoÉfÜ-ÎÛÍ�ÔPÉ�ÐdÊdÉ�ÞdÎ õoÕ`ËPÉwÊ-ÝwÉÙÉ`ÊGÔPËPÉ�ØÛÉÙÊdß^àeÖ-ËPÉÙÞdÉ�ÖdË1×jÊ-Ý3ádÉwÍyËPÉ�Ô1Ë�ß^Ð-Ò^Õ`ÉwÍyÉwÊ �¡ù í �X� É�Ô
ÝwÉ`ØÏØÛÉwÍ¡Ë�É`ÔPËPß^Ð-ÒjÕwÉ`ÍñÉ`Ê ��¢ í � °Ií ��� _-È\É`Íy×jÐ-ÔPÉwÐdË�Í�ÝwØÏ×jÍPÍ�ÎÏèGÐdÉwÍ�Ê-ÉÙà�É`Ê&Ô1ÎÏßjÊdÊdÉwÊ&Ô�âd×jÍ�ÝwØÏ×jÎÏË�É�Ñ
à�ÉwÊ&ÔñÝwÉ�ËPÕwÍ�ÐdØÛÔ1×�Ô3_�óñßRÒ^ÉwØÏ×jÝwèGÐdÉ�� =d. 
DâdËPÕ`ÝwÎÛÍPÉ�è$ÐoäåÎÛØbâ[É`Ð-ÔñÉ�ÜhÎÏÍ�Ô1ÉwËñÐdÊpß^Ðpâ-ØÏÐdÍ�ÎÏÉwÐ-ËPÍyÊdÉwË�Ì_Í
ÍPÎÛÊGÐhÑéÒjÉwË�ÔPÕwÖdËP×jÐhÜ
ÞY×jÊ-Í"ØÛÉXÌ_ßjË1×jà�ÉwÊ�ÎÏÊ&ÔPÉwË�ÒjÉwË�Ô1ÕwÖ-Ë1×jØ$à�×�ÎÏÍbÊdÉ�âdËPÕ`ÝwÎÛÍPÉ�âY×jÍ ê èGÐdÉ`ØÏÍDÊdÎÛÒjÉL×jÐhÜ
ÎÏØ>ËPÉ�Ô1Ë�ß^Ð-Ò^É�â-ØÏÐdÍ�ÎÏÉwÐ-ËPÍ�ÊdÉ`Ë�Ì_ÍMþ4'"ÉwÞ-ÉwËPÍ�ÉwÊ)�åî^´I
MÞdÉ`ÍPÍ�ÎÏÊdÉ�âdØÛÐdÍPÎÛÉwÐdË�Í�ÊdÉ`Ë�Ì_Í�Ô1Ë�ówÍ�ËP×jà�Î ÚYÕwÍ¡×jÐhÜ
ÊdÎ Ò^ÉL×�ÐhÜTØÛß^àeÖY×jÎÛËPÉ`Í	áY×�Ð-Ô1Íy×jØÛß^ËPÍ	èGÐMäåÎÛØMÊMäìÉwÊ+ÞdÉ`ÍPÍPÎÛÊdÉ�èGÐMäìÐdÊ ü èGÐdÎoÒ�×eÉwÊ+Í`ä ×jâd×jÐ-Ò$ËPÎÛÍPÍ1×�ÊGÔ ý
×jÐhÜ�Ê-ÎÛÒ^Éw×jÐhÜ�ØÛß^àeÖY×jÎÛËPÉ`Í�ÖY×jÍ�ÍPÐdË�ÐdÊ�Í�Ð�ò�É`Ô	ÞdÎÛÍPÍPÕ`èGÐdÕÙà�×jÎÏÍ�ÎÛØdÊdÉ�ÔPÎÏË�É�âY×jÍ�ÞdÉ�Ý`ß^ÊdÝ`ØÏÐdÍ�ÎÏß^Ê _
ÈbÉwÍ�Í�Ô1×�Ô1ÎÛÍ�Ô1ÎÛèGÐdÉwÍ�É`õ[ÉwÝ�Ô1ÐdÕ`ÉwÍ�ÞY×jÊdÍ�ÝwÉ�ÔPÔPÉpÕ�Ô1ÐdÞdÉ�âdË�ß^Ð-Ò^É`Ê&Ô*èGÐMäìÎÏØ�É�ÜhÎÛÍ�Ô1É+ÞY×LÒ�×jÊ&Ô3×�ã^É+ÞdÉ
ÖdËP×jÊdÝ3ádÉ`Í�ÞdÐ�Ê-ÉwË�Ì�ÍPÎÏÊGÐhÑÓÒ^É`Ë�Ô1Õ`ÖdË1×�Ø"É`Ê �¡ù í �X� èGÐMäåÉ`Ê ��¢ í � °Ùß^Ð ��� _[ôhÎ\Ø�×�à�ß^ËPâdá-ß^ØÏß^ãjÎÏÉ
ÞdÉ`Í�Ê-ÎÛÒ^Éw×jÐhÜ ��ù í ��� É`Í�ÔXÞdÎ õoÕ`ËPÉwÊ&ÔPÉ�ÝjäìÉwÍ�Ô�âdË�ß^ÖY×jÖ-ØÏÉwà�ÉwÊ&Ô�èGÐdÉ�ØÏ×�Ì_ß^ÊdÝ�Ô1ÎÏßjÊeÉwÍ�ÔXÞdÎÛõ[ÕwË�ÉwÊ&Ô1É5_

ÈbÉ+ÔPË1×Iò�É�Ô�ÞdÐlÊdÉwË�Ì�Í�ÎÏÊGÐhÑéÒjÉwË�Ô1ÕwÖ-Ë1×jØyÉwÍ�Ô�ËPÕwÝ`ÐdËPË�ÉwÊ&Ô�ÞY×jÊdÍ�ØÛÉ*Ì_ß^Ë1×jà�ÉwÊcÎÛÊ&Ô1ÉwË�Ò^É`Ë�Ô1ÕfÑ
ÖdËP×jØ{_$@�Êp×jÝwÝ`ß^ËPÞp×LÒ^É`Ý � ËPß$ÉwÊq� .Rï 
 ê ÝwÉ`Ë�Ô3×�ÎÏÊdÍ�ÊdÎ Ò^Éw×jÐhÜ�Ø�×eÖ-Ë1×jÊdÝ3á-É
âdË�ÎÏÊdÝ`ÎÏâY×�ØÏÉÙÞdÐ�ÊdÉ`Ë�Ì
ÍPÎÛÊGÐhÑéÒjÉwË�ÔPÕwÖdËP×jØMÍ�É�ËPÉwÊ-Þp×�ÐTØÏÎÏã^×jà�É`Ê&Ô¡ØÛß^Êdã^Î Ô1ÐdÞdÎÛÊY×jØ9Þdß^Ë�Í1×jØ[É`ÔyÞdßjÊdÊdÉ�ÞdÉ`Í�Ë1×jà�ÎÛÚYÝw×�Ô1ÎÛß^ÊdÍ
Ô1ËP×jÊdÍ�Ò^ÉwË�Í1×jØÛÉwÍyÔ1ß^ÐhÔ�×�ÐpØÛß^Êdã�ÞdÉ�ÍPß^Ê�Ô1ËP×Iò�É`ÔwíYâ[ß^Ð-ËñØnäåßjÍ�É`ÔñØÏÉ�Ô1ÎÛÍPÍ�ÐpÝ`ß^Ê�ò�ß^ÊdÝ�Ô1Î Ì�_YÈbÉwÍñË1×jâhÑ
â>ß^Ë�ÔPÍy×RÒjÉwÝ�ØÏÉ`Í�Ò�×jÎÏÍ�ÍPÉL×�ÐhÜTÍ�ß^Ê&ÔyÝwß^à�âdØÏÉfÜhÉwÍ,_9ÈbÉ�ÊdÉ`Ë�Ì"ÍPÎÛÊ$Ð$ÑéÒ^É`Ë�ÔPÕwÖdËP×jØMâY×jÍ�ÍPÉ�ÍPßjÎÛÔ�ÒjÉwÊ&Ô1ËP×�Ñ
ØÏÉ`à�É`Ê&Ô�ÍPßjÎÛÔ�Þ-ß^ËPÍP×jØÏÉ`à�É`ÊGÔ¡âY×jË	Ë1×jâdâ>ß^Ë�Ô�×jÐhÜ�Ò�×jÎÏÍ�ÍPÉw×jÐhÜ�ÕwâdÎÛÞdÐdË1×�ÐhÜ*Ý`ß^Ê-Ì_ß^Ë�à�Õ`à�É`Ê&Ô ê ØÏ×
ÞdÉ`ÍPÝwË�ÎÏâ-ÔPÎÏß^Ê+ÞMä ó�ßRÒjÉwØ�×�ÝwèGÐdÉ�� =/. 
{_

ÈbÉ¡ÊdÉ`Ë�Ì9ÍPÎÛÊGÐhÑéÒjÉwË�ÔPÕwÖdËP×jØ$ÍPÉ	ÔPÉwË�à�ÎÛÊdÉ	âd×jË"Ð-ÊdÉ¡ÖdËP×jÊdÝ3ádÉ�×jÍPÝ`ÉwÊdÞY×�ÊGÔPÉ�É`Ô�ÐdÊdÉ	ÖdË1×jÊ-Ý3ádÉ
ÞdÉ`ÍPÝwÉ`ÊdÞY×jÊ&ÔPÉÙ×LÒ�×jÊ&Ô	Þ-ÉñÍ�ÉyÞdÎÏÍ�Ô1ËPÎÛÖdÐdÉ`ËX×jÐ�ØÏÎÏã^×jà�É`Ê&Ô�ØÏßjÊdã^ÎÛÔPÐdÞdÎÛÊY×jØ$Þdß^ËPÍP×jØÓí^×jÐhÜeÒ�×jÎÛÍPÍ�ÉL×jÐhÜ
Õwâ-ÎÏÞdÐdËP×jÐhÜ[í�×�ÐhÜUØÏ×jà�ÉwÍ�ÒjÉwË�Ô1ÕwÖ-Ë1×jØÛÉwÍwí�×jÐUâ>ÕwÞdÎÛÝwÐdØÛÉ�É`Ô ê Ø�×mÞ-ÐdËPÉfÑçà�ówËPÉ5_�ÈbÉ�ØÛÎÏã&×jà�ÉwÊ&Ô
ØÏßjÊdã^ÎÛÔPÐdÞdÎÛÊY×jØbÞdß^Ë�Í1×jØ"ÍPÉ`àeÖdØÏÉ'ËPÎÏÝ3á-Éwà�ÉwÊ&Ô�ÎÏÊ-ÊdÉwË�Ò^Õ�×LÒ^É`Ý�Þ-ÉwÍ�ÖdËP×jÊdÝ3ádÉ`Í�âdËPßRÒ^É`ÊY×jÊ&Ô�ÞdÉeØÏ×
Ë1×�ÝwÎÏÊ-É¡Ò^É`ÊGÔPË1×jØÛÉjí^Þ-Ðëã&×jÊdã^ØÛÎÏß^Ê
ÍPâdÎÛÊY×jØhÉ`ÔXÞdÉ`Í�Ë1×jà�ÉL×jÐ$ÜeÝ`ß^à�à'ÐdÊdÎÏÝw×jÊ&Ô1Í¡�,+hí Q í .>. í .g- í =RQ í
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=>- 
�_^æçØYâ>ß^ÍPÍ�ówÞdÉñÐdÊdÉyÎÛÊdÊdÉwË�Ò�×�Ô1ÎÛß^ÊëÍ�®$à�âY×�Ô1á-ÎÏèGÐdÉyÉ`Ô�ÍPßjà�×�ÔPÎÏèGÐdÉ�� =>= í Q>� 
{_ ­ ß^Ê&Ô1Ë1×�ÎÏËPÉ`à�É`Ê&Ô
ê @�Þdã&×jË�É�Ô�ð�ÐdÊ-Þ�®c� .g= 
�É`Ô ê � ËPß$ÉwÊ�� . ´�
�ÊdßjÐdÍ�ÊMäå×RÒjß^ÊdÍ�âY×jÍ�â-ÐKà�É�ÔPÔ1Ë�ÉëÉwÊ(Õ`Ò$ÎÛÞdÉwÊdÝ`É
ÞMäìÕwØÛÕwà�ÉwÊ&Ô1Í�ÊdÉ`Ë�Ò^É`ÐhÜ)×jÐ(ÊdÎÛÒjÉL×jÐqÞdÉ�Ø�×�Ì@×�ÝwÉëÒ^É`ÊGÔPË1×jØÛÉ�ÞdÉ�Ø�×*ÞdÐdË�É�Ñéà�ó`ËPÉ�_MÈ\É�Ë�ÕwÍPÉw×jÐqÞdÉ
Ø�×mÞdÐdËPÉfÑçà�ówË�É�ÊMäìÉwÍ�ÔTÒ$ËP×jÎÏÍ�ÉwàeÖdØÏ×jÖdØÛÉwà�ÉwÊ&Ô*âY×�ÍTÐdÊ�ËPÕ`ÍPÉL×�Ðv×�ÊY×jÍ�ÔPß^à�ßjÔ1ÎÛè$Ð-É�Ýwßjà�à�É�ØÏÉ
ÞdÕ`ÝwËPÎ Ò^É`ÊGÔ�ÝwÉ`Í�×�Ð-Ô1É`ÐdËPÍB_

½T¾�¹ ÀZÁwÂO½�Ã+Â\ÂbÁh¾
Ä ��¾'ÄÁ½	Æ\Á ¾'Ä+ÄTÇ�
�
`Ç

ð�ß^Ð-Í�×jØÛØÏß^Ê-Í+ÔPÉwÊ&Ô1É`ËpÞ-ÉmË�Õwâ>ß^ÊdÞdË�É ê Ô1ËPßjÎÏÍ+èGÐdÉwÍ�Ô1ÎÏßjÊdÍ�×jÐ�ÝwßjÐdËPÍpÞdÉmÝ`É`Ô�Ô1É)Þ-ÎÏÍ�Ñ
ÝwÐ-ÍPÍPÎÛß^ÊÏbbè$Ð-ÉwØÏÍ�Í�ß^Ê&Ô'ØÛÉwÍ�ÕwØÛÕwà�ÉwÊ&Ô1Í�×jÊY×�Ô1ß^à�ÎÏèGÐdÉ`Í�â[ß^ÐhÒj×�ÊGÔ�ÔPË1×jÊ-ÍPà�É`ÔPÔPËPÉ�ØÏÉ`Í�Þdß^ÐdØÛÉwÐdË�Í
ØÏßjàeÖY×jÎÛËPÉwÍ���È\×)Þdß^ÐdØÛÉwÐdË�ØÏßjàeÖY×jÎÛËPÉ+ÉwÍ�Ô�ÑçÉ`ØÏØÛÉ�Þoäåß^Ë�ÎÏã^ÎÛÊdÉ�Í�®$à�âd×�Ô1ádÎÛèGÐdÉ�ß^Ð�ÍPß^à�×�ÔPÎÏèGÐdÉ��
@�Í�Ô�ÑçÉwØÛØÏÉ�Í�Éwã^à�ÉwÊ&Ô3×�ÎÏËPÉ�ßjÐ�Ý`ß^Ê&Ò^É`ËPã^ÉfÑéÔ�ÑéÉwØÛØÏÉ ê ÝwÉwË�Ô3×jÎÛÊdÍ�ÊdÎ Ò^ÉL×�ÐhÜ��

ÈbÉwÍÙÕ`ØÏÕwà�ÉwÊ&ÔPÍÙ×jÊY×�Ô1ß^à�ÎÏèGÐdÉ`Í�ÎÛà�âdØÛÎÏèGÐdÕ`ÍñÞd×jÊdÍ�ØÏ×�ÞdßjÐdØÏÉ`ÐdË�ØÛß^àeÖY×jÎÛËPÉ�Í�ß^Ê&Ô�ØÏÉ�ØÏÎÛã&×�Ñ
à�ÉwÊ&Ô�ØÏßjÊdã^ÎÛÔPÐdÞdÎÛÊY×jØGÞdß^Ë�Í1×jØníjØÏÉ	ÞdÎÏÍ�èGÐdÉyÎÏÊ&Ô1É`Ë�Ò^É`Ë�ÔPÕwÖdËP×jØÓí�Ø�×�Ì@×jÝ`É�Ò^É`ÊGÔPË1×jØÛÉ�ÞdÉ�Ø�×�ÞdÐdËPÉfÑçà�ówË�É
É`ÔñØÛÉ�ØÛÎÏã&×�à�É`ÊGÔ�ØÏß^ÊdãjÎÛÔ1Ð-ÞdÎÏÊY×�Ø>ÒjÉwÊ&Ô1ËP×jØ{_B@�Ê�É�õoÉ�ÔLíYÝ3áY×jÝ`ÐdÊ�ÞdÉ�ÝwÉ`Í�Õ`ØÏÕ`à�É`ÊGÔPÍyâ[ß^Í�ÍPó`ÞdÉ'ÞdÉ`Í
Ô1É`ËPà�ÎÏÊY×�ÎÏÍPßjÊdÍ�ØÛÎÏÖdË�ÉwÍ�Ò$ÎÛÍPÎÏÖ-ØÏÉwÍ�ádÎÏÍ�Ô1ß^ØÛß^ã^ÎÏèGÐdÉ`à�É`Ê&Ôe� - í]+$í ï í .I= í .g- íbî Q íbî^´hí Q4. í Q î-í Q>� 
{_
ÈbÉwÍ�É�Ühâ>ÕwËPÎÛÉwÊdÝ`ÉwÍpÕwØÏÉ`Ý`ÔPËPß^âdá<®$ÍPÎÛß^ØÏßjã^ÎÏèGÐdÉ`Í(�åî^´�
�Ý3ádÉ�emØÏÉKÝ3áY×�ÔpÉ`Ô�Ý3ádÉhe)ØÛÉKË1×�Ôm� -/. 
�ÞdÕfÑ
à�ß^Ê&Ô1ËPÉ`Ê&Ô¡èGÐdÉÙØÛÉyâdÎÏÊdÝ`Éwà�ÉwÊ&Ô�ßjÐ�ØÓäìÕwÝ`Ë1×jÍ�Éwà�ÉwÊ&Ô�Þ-Ð�ÞdÎÛÍPèGÐdÉ�ÎÛÊ&Ô1ÉwË�Ò^É`Ë�Ô1Õ`ÖdË1×�ØÓí$ÞdÐ�ØÛÎÏã&×jà�ÉwÊ&Ô
ØÏßjÊdã^ÎÛÔPÐdÞdÎÛÊY×jØbÞdß^Ë�Í1×jØ"É`Ô�ÞdÐKØÛÎÏã&×�à�É`ÊGÔ�ØÏßjÊdã^ÎÛÔPÐdÞdÎÛÊY×jØMÒ^É`Ê&Ô1Ë1×�Ø�ÞdÕwÝ`ØÏÉ`ÊdÝ3ádÉwÊ&Ô�ÞdÉ`Í�ÍPâY×jÍ�à�É`Í
àeÐdÍ�ÝwÐdØÏ×jÎÏË�ÉwÍ�âdËPßjØÏß^ÊdãjÕwÍwí�Þdß^Ê-Ý�ÞdÉ`Í*Þdß^ÐdØÛÉwÐdË�Í,_�æçØ�ÉfÜhÎÏÍ�ÔPÉ�âY×jË�×jÎÛØÏØÏÉ`ÐdËPÍ�ÞdÉ`Í*ÉwÊ-ËPÉwãjÎÏÍ�ÔPËPÉfÑ
à�ÉwÊ&Ô1ÍyÞMäìÐdÊdÎ Ô1ÕwÍñ×�õ[ÕwË�ÉwÊ&Ô1É`Í�Í�ÉwÊdÍ�ÎÛÔPÎÛÒ^É`ÍyÞY×jÊdÍyØÏÉ�Þ-ÎÏÍPèGÐdÉ�ÎÛÊGÔPÉwË�Ò^ÉwË�Ô1Õ`ÖdË1×jØnídÝjäìÉwÍ�Ô ê ÞdÎÛËPÉ�ÞdÉ`Í
ÐdÊdÎ Ô1Õ`Í�ÞdÉ�áY×jÐhÔ�ÍPÉ`ÐdÎÏØdÞ-É�Í�ÔPÎÏàeÐdØÏ×�Ô1ÎÛß^Ê
×jâdâ>ÉwØÏÕ`ÉwÍ�ÐdÊ-ÎÛÔ1Õ`Í�ÞdÐ�ã^Ë�ß^Ðdâ>É�æPæ�æ	� -jö 
�_���ÎÛÖ[É`ËPãë� Q&ï 

É`Ô�ø��-ÍPØÏÎÛÝ3ác� = +�
�Í�ÐdËÙÞdÉ`Í�âY×�ÔPÎÏÉwÊ&ÔPÍÙÝwß^Ê-ÝwÎÏÉ`Ê&Ô1ÍwíoÍPß^ÐdÍÙ×jÊdÉwÍ�Ô1ádÕ`ÍPÎÛÉëØÏß$ÝL×jØÛÉjí9Ýwß^Ê-Í�Ô3×�Ô1ÉwÊ&Ô�ÞdÉ`Í
Þdß^Ð-ØÏÉwÐ-ËPÍeØÛß^àeÖY×jÎÛËPÉ`Í'ØÏßjËPÍeÞdÐcâ-ÎÏÊdÝ`Éwà�ÉwÊ&Ô�É`ÔëÞ-ÉTØ�×�âdÎÛè��dËPÉTÞdÐ�ØÛÎÏã&×jà�ÉwÊ&Ô
ØÏß^Ê-ã^ÎÛÔPÐdÞdÎÏÊd×jØ
Þdß^Ë�Í1×jØní�ÞdÐ�ØÛÎÏã&×�à�É`ÊGÔeØÏß^ÊdãjÎÛÔ1Ð-ÞdÎÏÊY×�Ø	Ò^É`Ê&Ô1Ë1×�Ø�É�Ô�ÞdÐ�ÞdÎÏÍ�èGÐdÉpÎÛÊ&Ô1ÉwË�Ò^É`Ë�Ô1Õ`ÖdË1×�Ø�×�ØÏß^Ë�Í�èGÐMäìÎÏØ
ÊMäìÉ�ÜhÎÏÍ�Ô1ÉTâY×�ÍëÞdÉTÞdß^ÐdØÛÉwÐdË'ØÏß^àeÖd×jÎÏË�É�ØÛß^ËPÍ
ÞdÉTØ�×�â-ÎÏè��dËPÉTÞ-ÐcØÏÎÏã^×jà�É`Ê&ÔyòP×jÐ-ÊdÉ�_ ­ ØÛß % ×jË�Þ
�ì´�
oÞ-ÕwÝwØÛÉwÊdÝ3á-É�ÞdÉwÍ�Þ-ß^ÐdØÏÉ`ÐdËPÍ	ÝwÉ`Ë�Ò$ÎÏÝw×jØÏÉ`Í¡âY×jË	âdÎÏè��dË�É�ÞdÐTØÛÎÏã&×�à�É`ÊGÔXØÛß^Êdã^Î Ô1ÐdÞ-ÎÏÊY×jØdÒjÉwÊ&Ô1ËP×jØ{_
(�ß^Ê-Ý'ØÏÉ�ÊdÉ`Ë�Ì�Í�ÎÏÊGÐhÑéÒjÉwË�Ô1ÕwÖ-Ë1×jØ"ÎÏÊdÊdÉ`Ë�Ò�×jÊ&Ô�ØÓäìÉwÊdÍ�ÉwàeÖdØÛÉ
Þ-É'ÝwÉ`Í�Õ`ØÏÕwà�ÉwÊ&ÔPÍ�ÉwÍ�ÔÙË�ÉwÍPâ>ß^ÊdÍP×jÖdØÛÉ
ÞdÉ*Þ-ß^ÐdØÏÉ`ÐdËPÍ
ØÏß^à'ÖY×jÎÏË�ÉwÍ�ÞdÎÛõ[ÐdÍ�ÉwÍeÞdÎ Ô1É��`ÞdÎÛÍPÝwßjã^ÕwÊdÎÛèGÐdÉwÍ���ÉwÊcß^âdâ>ß^Í�ÎÛÔ1ÎÛß^Êm×jÐhÜ)Þdß^ÐdØÛÉwÐdË�Í
ÖdÎÛÉwÊëÍ�®$Í�Ô1Õwà�×�ÔPÎÏÍPÕ`ÉwÍ��`ÊdÉ`ÐdËPßjã^ÕwÊdÎÛèGÐdÉwÍ��yÉ`Ê�Ë�ÉwØÏ×�Ô1ÎÛß^Êe×LÒ^É`ÝyØ�×ÙÍ�ÔPÎÏàeÐ-Ø�×�ÔPÎÏß^Ê�ÞdÐ�ÊdÉwË�ÌoÍ�âdÎÏÊd×jØ{_

� Õ`â[ßjÊdÞdËPÉ ê Ø�×�ÞdÉwÐ$Ü-ÎÛówà�É'èGÐdÉ`Í�Ô1ÎÛß^Ê�ÊdÕ`ÝwÉ`ÍPÍPÎ Ô1ÉeèGÐdÉ`ØÏèGÐdÉ`Í�à�ÎÛÍPÉwÍ�×jÐ�â>ß^ÎÛÊGÔñÔ1É`ËPà�Î Ñ
Êdß^ØÛß^ã^ÎÛè$Ð-ÉwÍ,_^ÈD×�Þdß^Ð-ØÏÉwÐ-Ë�Íl®$à�âY×�Ô1ádÎÛè$Ð-É�ÊMäìÉwÍ�Ô¡â-ËPß^ÖY×�ÖdØÏÉ`à�É`ÊGÔ�âY×�Í�Þ-É�à��wà�É�ÊY×�ÔPÐdËPÉñèGÐdÉ
Ø�×
Þdß^ÐdØÛÉwÐdË�Þoäåß^Ë�ÎÏã^ÎÛÊdÉ�Í�ß^à�×�Ô1ÎÛè$Ð-É�_4@�ÊTÉ�õoÉ�ÔLídØÏ×'Þdß^ÐdØÛÉwÐdË¡Í�®$à�âd×�Ô1ádÎÛèGÐdÉ�ÉwÍ�ÔyÍPß^Ð-ÒjÉwÊ&ÔñÞdÎÛÌ�Ñ
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Ì_ÐdÍ�Éjíjà�×jØ$ØÏß$ÝL×jØÛÎÏÍ�ÕwÉXÉ`Ô�âd×jÍ"ÔPß^Ð�ò�ß^ÐdË�Í�ÎÏÊ&ÔPÉwËPâ-ËPÕ`ÔPÕwÉ�Ý`ß^à�à�É�ÐdÊdÉ�Þ-ß^ÐdØÏÉ`ÐdË�âd×jË�ØÛÉwÍ�âY×�Ô1ÎÏÉ`Ê&Ô1Í,_
'"ßjÐdË�Ô1×jÊ&Ô�Ø�×'Þ-ß^ÐdØÏÉ`ÐdË�Íl®hà�âY×�ÔPádÎÏèGÐdÉ�É�ÜhÎÏÍ�Ô1ÉÙÖdÎÛÉwÊTÉ`Ê+Ô1×jÊ&Ô�èGÐdÉ�ÞdßjÐdØÏÉ`ÐdË�âdË�ß^âdËPÉ�âdÐdÎÏÍ�èGÐdÉ
ÝwÉ`Ë�Ô1×jÎÏÊdÉ`Í�ÞdßjÐdØÏÉ`ÐdËPÍ�ÍPß^Ê&Ô�×jÝ`Ýwß^à�âY×jãjÊdÕwÉ`Í�ÞdÉ
ÞdÕwÍ�ß^ËPÞdË�ÉwÍ�Íl®hà�âY×�ÔPádÎÏèGÐdÉ`ÍQb9Ô1Ë�ß^ÐdÖdØÛÉwÍ�ÔPËPß�Ñ
âdádÎÛèGÐdÉwÍ`í¡ÍPÐ-ÉwÐdË�Íwí¡à�Éwà'ÖdËPÉ`Í�Ì_ËPßjÎÏÞdÍ�ß^Ð�Ý3áY×�ÐdÞdÍ,_3('ä ×�Ð-Ô1Ë�ÉwÍT×jË�ã^Ðdà�ÉwÊ&Ô1Í�ÎÏÊdÞ-ÎÏËPÉ`Ý`ÔPÍ�â>ÉwË/Ñ
à�É`ÔPÔPÉwÊ&Ô	ÞdÉ�Ý`ß^Ê-ÚYË�à�É`Ë	Ønäåß^Ë�ÎÏã^ÎÛÊdÉ�Íl®hà�âY×�ÔPádÎÏèGÐdÉ�ÞdÉ�Ý`ÉwË�Ô3×jÎÛÊdÉwÍ�Þdß^ÐdØÛÉwÐdË�Í�b$ØÏÉ`Í	Ö-ØÏß$ÝwÍXÍ�®$àëÑ
âY×�ÔPádÎÏèGÐdÉ`Í ê Ø�×pãjÐY×jÊdÕ�Ô1ádÎÛÞdÎÏÊdÉ�É`Ô'ØÏÉ`Í
Íl®hà�âY×�ÔPádÉwÝ�Ô1ß^à�ÎÏÉ`Í
â>ÉwÐhÒ^ÉwÊ&Ô�×jà�ÕwØÛÎÏß^Ë�ÉwË�Ý`ÉwË�Ô1×jÎÏÊ-Í
ÔN®$â[É`Í�ÞdÉ'Þ-ß^ÐdØÏÉ`ÐdËPÍB_MÈbÉ'à�ÕwÝw×jÊdÎÛÍPà�É'ÞMäå×jÝ`ÔPÎÏß^ÊpÞdÉwÍ�Ö-ØÏß$ÝwÍñÉ`Ô�ÞdÉ`ÍÙÍ�®$à�âY×�ÔPádÉwÝ�Ô1ß^à�ÎÏÉ`Í�ÉwÍ�Ô
à�×jØ9Ýwß^ÊdÊGÐMíd×RÒjÉwÝ�É`ÍPÍPÉ`Ê&Ô1ÎÏÉ`ØÏØÛÉwà�ÉwÊ&Ô�ÞdÉ`Í�à�ßhÞdÎ ÚYÝL×�Ô1ÎÏßjÊdÍXÞdÉÙØ�×�ÍPÉ`ÊdÍPÎÛÖdÎÏØÛÎÛÔ1ÕñÞdÉ`Í�ËPÕ`ÝwÉwâhÔ1ÉwÐ-ËPÍ
×jØÛß^ËPÍ"è$Ð-É�Ø�×�èGÐY×�ÊGÔPÎÛÔPÕ�ÞMäå×jà�ÎÛÊdÉ¡ÊoäåÉ`Í�Ô�âY×�Í�à�ß$ÞdÎ ÚYÕwÉ�� QÉ- 
{_ ­ Éwâ>ÉwÊdÞY×�ÊGÔXØÏ×�Ë�ÕL×jØÛÎÛÔ1Õ	ÉwÍ�Ô�ÍPß^Ð$Ñ
Ò^É`Ê&Ô�âdØÏÐdÍ�Ýwß^à�âdØÛÉ�ÜhÉe×LÒ^É`ÝëÎÏÊ&Ô1Ë�ÎÏÝw×�Ô1ÎÛß^ÊpÉ`Ê&Ô1ËPÉ'Þdß^ÐdØÛÉwÐdË�Í�Í�®$à�âY×�ÔPádÎÏèGÐdÉ`Í�É`ÔÙÍ�ß^à�×�Ô1ÎÛè$Ð-ÉwÍ,_
? ÎÛÊdÍPÎDØÏÉ`ÍÙÞdß^Ð-ØÏÉwÐ-ËPÍ�Ò$ÎÛÍPÝwÕ`Ë1×jØÛÉwÍÙÍl®$à�âY×�Ô1ádÎÛè$Ð-ÉwÍ�ÍPßjÊGÔÙà�Õ`ÞdÎÏÕ`ÉwÍ�âd×jËÙÞdÉ`Í�×�õ[ÕwËPÉ`ÊdÝwÉ`Í�Í�®$àëÑ
âY×�ÔPádÎÏèGÐdÉ`Í�èGÐdÎ\ÊdÉ�â>ÉwÐ-ÒjÉwÊ&Ô ��Ô1Ë�É
ÞdÎÛÍ�ÔPÎÏÊdã^Ð-ÕwÉwÍyÞdÉ`Í�×�õoÕ`ËPÉwÊ-ÝwÉwÍ�ÍPß^à�×�ÔPÎÏèGÐdÉwÍ�� = ´�
�_9ÈbÉwÍñÎÏÊhÑ
Ô1É`Ë1×jÝ�Ô1ÎÛß^ÊdÍ�ÉwÊ&Ô1Ë�É�ØÏÉyÍl®hÍ�Ô1ó`à�É�Í�®$à�âd×�Ô1ádÎÛèGÐdÉ�É�Ô¡ØÛÉ�Íl®$Í�Ô1ó`à�É�ÍPß^à�×�ÔPÎÏèGÐdÉyÍPß^Ê&Ô	Ì_ËPÕwèGÐdÉ`Ê&Ô1ÉwÍB_
(Ù×jÊ-Í�Ý`ÉwË�Ô1×jÎÏÊ-ÍñÊ-ÉwË�Ì_ÍyØÛÉwÍñ×�õ[ÕwËPÉ`ÊdÝwÉ`Í�Í�ß^à�×�Ô1ÎÛè$Ð-ÉwÍyÉ`ÔñÍ�®$à�âY×�ÔPádÎÏèGÐdÉ`Í�ß^Ê&ÔñÉ�Ü-×jÝ�Ô1É`à�É`ÊGÔ�ØÏÉ
à��wà�ÉeÔ1Ë1×Rò�É`Ô3_\ÈbÉ`Í�à�ß$ÞdÎÛÚYÝw×�Ô1ÎÛß^ÊdÍ�ÞdÐmÍl®$Í�Ô1ó`à�É�Í�®$à�âY×�ÔPádÎÏèGÐdÉ�ÉwÊ&ÔPË1×jÎÛÊdÉwÊ&Ô�ÞdÉwÍ�à�ßhÞ-ÎÛÚ-Ñ
ÝL×�Ô1ÎÏßjÊdÍ
Þ-ÐcÍ�®$Í�ÔPówà�É*ÍPß^à�×�ÔPÎÏèGÐdÉ�b"ÎÛØ�ÉfÜhÎÏÍ�ÔPÉ*âY×jË�É�ÜhÉ`à�âdØÛÉ�ÐdÊ-É*ÊdÕwßjÍ�®$ÊY×jâ-ÔPß^ã^Õ`ÊdówÍ�ÉTÞdÉ
ÚYÖdË�ÉwÍ�à�×jË�èGÐdÕwÉ`Í ê Ø�×(ÍPÐdÖdÍ�Ô3×jÊ-ÝwÉ '7Þd×jÊdÍ�ØÛÉwÍ�ã&×jÊ-ã^ØÏÎÛß^ÊdÍëÍ�®$à�âY×�ÔPádÎÏèGÐdÉ`Í*×jâdË�ówÍ�Í�®$àëÑ
âY×�ÔPádÉwÝ�Ô1ß^à�ÎÏÉëØÛß^àeÖY×�ÎÏËPÉ�� Q9Q 
ÓíbßjÐqÞ-ÉwÍ�à�ß$ÞdÎÛÚdÝL×�ÔPÎÏß^ÊdÍ�ÞdÉwÍ�ËPÕ`ÝwÉ`â-Ô1É`ÐdËPÍ"!\Ñ/×�ÞdËPÕ`ÊdÉwË�ã^ÎÏèGÐdÉ`Í
×jâdË�ówÍ	ØÏÕwÍ�ÎÏß^Ê�ÞMäìÐdÊ�ÔPËPß^Ê-Ý�ÊdÉ`Ë�ÒjÉwÐhÜ*ÍPß^à�×�Ô1ÎÛèGÐdÉ�� Q>Q 
{_/(Ù×jÊ-Í¡ØÏÉyÝw×jÍ¡âdË�ÕwÍ�ÉwÊ&Ô�ÎÛØYÉ�ÜhÎÏÍ�Ô1ÉÙ×�ÐdÍPÍ�Î
ÐdÊdÉyÝ`ßhÉfÜ-ÎÛÍ�ÔPÉwÊdÝ`É�É`ÊGÔPËPÉñÍ�®$Í�ÔPówà�É�Íl®$à�âY×�Ô1ádÎÛè$Ð-ÉñÉ�ÔXÍ�®$Í�ÔPówà�É�Í�ß^à�×�Ô1ÎÛè$Ð-É�âdÐdÎÏÍ�èGÐdÉ�ØÛÉ�ØÏÎÛã&×�Ñ
à�ÉwÊ&Ô�ØÛß^Êdã^Î Ô1ÐdÞ-ÎÏÊY×jØjÞdß^ËPÍP×jØGÉ`Ô"ØÏÉ�ÞdÎÏÍ�èGÐdÉ¡ÎÛÊGÔPÉwË�Ò^ÉwË�Ô1Õ`ÖdË1×jØ$ÞdÐ
Ë1×�Ô"Ýwß^Ê&ÔPÎÏÉwÊ-ÊdÉwÊ&Ô ê Ø�×�Ì_ß^ÎÏÍ\ÞdÉ`Í
ÚYÖdË�ÉwÍ�à�×�ËPèGÐdÕwÉ`Í ê ØÏ×ÙÍPÐdÖ-Í�Ô3×�ÊdÝwÉ!'mÉ`Ô�ÞdÉ`Í�ÚdÖdËPÉ`Í�à�×jË�è$Ð-ÕwÉwÍ ê Ø�×6Ô³ó � =>= 
�_GÈ�äåá<®$â[ß�Ô1ádó`ÍPÉ
èGÐdÉKØÓäìß^Ê�â[É`Ð-ÔTâdË�ß^â[ßjÍPÉwË ê ØÓäìÎÏÍ�ÍPÐdÉpÞdÉ�ÝwÉ`ÍTß^ÖdÍ�ÉwË�Ò�×�ÔPÎÏß^Ê-Í*ÉwÍ�ÔTèGÐdÉ�ØÏÉ`Í�ÚYÖdË�ÉwÍ*Íl®$à�âY×IÑ
Ô1á-ÎÏèGÐdÉwÍ�ÞdÐqÊdÉ`Ë�Ì�Í�ÎÏÊGÐhÑÓÒ^ÉwË�Ô1Õ`ÖdË1×jØXß^Ê&Ô�Ø�×*â>ß^Í�ÍPÎÏÖ-ÎÏØÏÎ Ô1Õ
ÞdÉ�ÔPË1×jÊ-ÍPà�É`ÔPÔPËPÉëØÛÉwÍ�ÎÏÊ-Ì_ßjËPà�×�Ô1ÎÛß^ÊdÍ
Þdß^Ð-ØÏß^ÐdË�ÉwÐdÍ�É�É`Ô$#�ß^Ð+ÞdÉ�à�ß$ÞdÐdØÛÉwË�Ý`ÉwÍñÞdÉwË�ÊdÎÏó`ËPÉwÍB_

(Ù×jÊdÍñÝwÉ�ÔPÔPÉ�Õ�Ô1ÐdÞ-Éjí9ÎÏØ[É�ÜhÎÏÍ�Ô1É�×jÐ�à�ß^ÎÛÊdÍ�ÐdÊ�ÊdÉ`Ë�Ì�Í�ÎÏÊGÐhÑÓÒ^ÉwË�Ô1Õ`ÖdË1×jØ ê Ý3áY×�è$Ð-É'Õ`Ô1×jã^É�þ
ÝwÉ`â[É`ÊdÞY×jÊ&ÔXØnä ×jÍ�â[É`Ý`Ô�ÞdÐëÊdÉwË�Ì9ÍPÎÛÊ$Ð$ÑéÒ^É`Ë�ÔPÕwÖdËP×jØ-Ò�×jËPÎÛÉ	Í�ÉwØÛß^ÊeØÏÉ`Í�ÊdÎ Ò^Éw×jÐhÜ
Ò^ÉwË�Ô1Õ`ÖdË1×jÐ$Ü�Ýwß^Ê-ÍPÎ Ñ
ÞdÕ`ËPÕwÍB_9È�äåÎÛà�â>ß^Ë�Ô1×jÊdÝ`É�ÞdÐ+Êdß^à'ÖdËPÉ�ÞdÉÙÚdÖdËPÉ`ÍñË�É`ÔPËPß^Ð-ÒjÕwÉ`Í�É`Ê �¡ù&%s��� Ø�×�ÎÏÍPÍ�ÉÙâ>ÉwÊdÍ�ÉwËyèGÐdÉ
ØÏÉ
ã&×jÊdãjØÏÎÏßjÊ�Í�âdÎÏÊd×jØ ��� â>ß^ÐdËPËP×jÎÛÔ'��Ô1ËPÉ'ÐdÊKâ[ßjÎÏÊ&Ô�Þ-ÉeÝwß^Ê&ÒjÉwËPãjÉwÊdÝ`É�_\È\×�Ô1ËP×jÊdÍ�à�ÎÛÍPÍPÎÛß^Ê�ÞdÉ
ØÓäìÎÏÊ � ÐhÜ�ÞdßjÐdØÏß^Ð-ËPÉwÐ$Ü�â[É`Ð-Ô¡Í�É�Ì@×jÎÛËPÉyÍPÉ`ØÏß^Ê�ÞdÉwÐ$Ü�Òjß^ÎÏÉ`Í�bGÞdÉyÌ@×9f`ß^Ê�Í�Éwã^à�ÉwÊ&Ô3×�ÎÏËPÉ ê Ý3áY×jèGÐdÉ
Õ`Ô1×jã^É ê ÔPË1×LÒ^É`ËPÍyØÏÉÙÊ-ÉwË�Ì"ÍPÎÛÊGÐhÑéÒjÉwË�ÔPÕwÖdËP×jØbèGÐdÎMË�É/ò�ß^ÎÛÊdÞdË1×�ÎÛÔ�×�âdËPó`Í�ÐdÊ+Ýwß^ÐdË�Í�Ô1ËP×Iò�É`ÔyØÛÉÙã&×jÊhÑ
ã^ØÛÎÏß^Ê�ÍPâ-ÎÏÊY×jØníGß^Ð�ÖdÎÛÉwÊ*Þ-É�Ì@×9f`ß^Ê�ÊdßjÊ*ÍPÉ`ã^à�É`Ê&Ô3×jÎÛËPÉ ê Ô1ËP×LÒ^ÉwË�Í�ØÏÉñÊdÉ`Ë�Ì\ÍPÎÛÊGÐhÑéÒjÉwË�ÔPÕwÖdËP×jØ>è$Ð-Î
ËPÉçò�ß^ÎÏÊ-ÞdË1×jÎ ÔD×jâdË�ówÍDÐdÊeØÏßjÊdã�Ô1Ë1×Rò�É`Ô"âY×jËDØÏÉ�Ô1Ë�ß^ÊdÝ�Í�®$à�âd×�Ô1ádÎÛèGÐdÉ	ØÛÉ	ã^×jÊdã^ØÛÎÏß^Ê �¡ù ß^Ð ��� _�È\É`Í
ß^ÖdÍ�ÉwË�Òj×�Ô1ÎÏßjÊdÍ�à�ß^ËPâ-ádß^ØÏßjã^ÎÏèGÐdÉ`ÍñÞ-ÉeÝwÉ�ÔPÔ1É'Õ`Ô1Ð-ÞdÉeâ>ÉwËPà�É`Ô�Ô1É`ÊGÔ�ÞdÉeâdË�ß^â>ß^ÍPÉ`Ë�ØÓäìá<®$â[ßjÔPádówÍ�É
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ÍPÐ-ÎÛÒ�×jÊ&Ô1É�bMØÛÉwÍ�ÎÏÊ � ÐhÜ(ÊdÉ`Ë�ÒjÉwÐhÜmÞdß^Ð-ØÏß^ÐdË�ÉwÐhÜ�âY×jË�Ô1ÉwÊ&Ô�ÞdÐqÞdÎÏÍ�èGÐdÉ�ÎÏÊ&Ô1É`Ë�Ò^É`Ë�ÔPÕwÖdËP×jØ�ß^ÐqÞdÐ
ØÏÎÛã&×jà�ÉwÊ&Ô�ØÏß^Ê-ã^ÎÛÔPÐdÞdÎÏÊd×jØdÞdß^Ë�Í1×jØníGÍPÐdÎ Ò^ÉwÊ&Ô�ØÛÉ�ÔPË1×Iò�É�Ô�ÞdÐ*Ê-ÉwË�Ì\Í�ÎÏÊGÐhÑÓÒ^ÉwË�Ô1Õ`ÖdË1×jØ[ÞY×jÊdÍ¡ØÏÉyÌ_ß^Ë1×�Ñ
à�ÉwÊ(ÎÏÊ&Ô1É`Ë�ÒjÉwË�ÔPÕwÖdËP×jØXÉ`Ô�Í�É�ÔPÉwË�à�ÎÛÊdÉwÊ&Ô�ÞY×jÊ-Í�ØÏ×TË1×jÝ`ÎÏÊdÉeÒjÉwÊ&Ô1ËP×jØÏÉ�ß^Ð(ÞY×jÊ-Í�ØÛÉwÍ�ËP×jà�Éw×jÐhÜ
Ýwßjà�àeÐ-ÊdÎÏÝw×jÊ&Ô1Íñâ[ß^Ð-Ë�ØÏÉ`Í�ËP×jÝwÎÛÊdÉwÍ ��¢ í � °�É`Ô ��� _[æçØÛÍ�â>ß^ÐdË�ÍPÐdÎ Ò^ÉwÊ&Ô�ØÛÉwÐdËyÔ1ËP×Iò�É`Ô�ÞY×jÊdÍ�ØÏÉ`Í
Ë1×�à�Éw×jÐhÜmÝwß^à�àeÐdÊ-ÎÏÝL×�ÊGÔPÍ�ò�Ð-ÍPèGÐMäå×jÐ�ã&×jÊdã^ØÛÎÏß^Ê(Íl®hà�âY×�ÔPádÎÏèGÐdÉ�Ýwß^Ë�ËPÉwÍ�â[ßjÊdÞY×jÊ&Ô3_�'�ÐdÎÏÍ
ÎÏØÏÍ
ËPÉ`à�ßjÊGÔPÉwÊ&Ô ê Ô1ËP×LÒ^ÉwË�ÍyØÏÉ�ÔPËPß^ÊdÝ�Íl®$à�âY×�Ô1ádÎÛè$Ð-É	ò�ÐdÍPèGÐMäå×jÐ�ã&×jÊdã^ØÛÎÏß^Ê�Í�®$à�âY×�Ô1á-ÎÏèGÐdÉ ��� è$Ð-Î
ËPÉ�Ô1ËP×jÊdÍPà�É`Ô�ØÏÉwÍ�ÎÛÊ-Ì_ß^Ë�à�×�ÔPÎÏß^Ê-Í"×�Ðëã&×jÊdã^ØÛÎÏß^Ê
ÍPâdÎÛÊY×jØ �X� Ò$Î�×�ØÛÉwÍ�ËP×jà�ÉL×jÐhÜeÝwß^à�àeÐdÊ-ÎÏÝL×�ÊGÔPÍ,_
'�ØÏÐdÍ�ÎÏÉ`ÐdËPÍ	É�Ühâ[Õ`ËPÎÛÉwÊdÝ`ÉwÍ�É`õ[ÉwÝ�Ô1ÐdÕ`ÉwÍ�Ý3ádÉheÙØÏÉñË1×�Ô�ÍPßjÊGÔ¡ÉwÊ*Ì@×LÒ^É`ÐdË�ÞdÉ�ÝwÉ�ÔPÔ1É�áÉ®$â>ßjÔ1á-ówÍPÉ5_4@�Ê
É`õ[É`ÔwíoØÛß^ËPÍ�è$Ð-ÉeÞdÉëØ�×�â[Õ`ËPßLÜd®$ÞY×jÍPÉ�ÞdÐKËP×jÎÛÌ_ßjË�Ô�ÉwÍ�Ô�ÎÛÊ�ò�ÉwÝ�Ô1Õ`ÉeÞY×jÊdÍ�ØÏÉ'Þ-ÎÏÍPèGÐdÉ ���(%���� ÞdÐ
Ë1×�ÔLí>×jÐdÝ`ÐdÊ�à�×jËPèGÐY×�ã^É
ÊoäåÉ`Í�ÔÙË�É`ÔPËPß^Ð-ÒjÕ'ÞY×�ÊdÍ�ØÛÉwÍñã&×jÊdãjØÏÎÏßjÊdÍ�ÍPâdÎÛÊY×jÐhÜ ��� ßjÐ ��� _B@XÊpËPÉfÑ
Ò�×jÊdÝ3ádÉ�ØÛÉÙà�×�ËPèGÐY×jã^É ê ØÏ×'â>ÕwËPßLÜd®$ÞY×jÍ�É
É`Í�ÔyÞdÕ�Ô1ÉwÝ�Ô1Õ�ÞY×jÊ-ÍñØÛÉwÍ�ã^×jÊdã^ØÛÎÏß^ÊdÍ	ÍPâdÎÛÊY×jÐhÜ �¡ù É�Ô
��� �åî - 
�_oÈ�äìÕ`Ô1Ð-ÞdÉeÞdÉeôhÐdÍPÉ)�GÎ�� Q ´�
DÝ3ádÉ�eëØÛÉ
ËP×�Ô�â-ËPÕwÝ`ÎÏÍ�ÉeèGÐdÉ'Ô1ßjÐ-Ô1É
ØÏÉwÍyÚYÖdË�ÉwÍÙÍ�ÉwÊdÍ�ÎÛÔPÎÛÒ^É`Í �
ÞdÐ�ØÛÎÏã&×�à�É`ÊGÔñØÛß^Êdã^Î Ô1ÐdÞdÎÛÊY×jØMÞ-ß^ËPÍP×jØ�É�ÔÙÞdÐ�Þ-ÎÏÍPèGÐdÉ'ÎÏÊ&Ô1É`Ë�Ò^É`Ë�ÔPÕwÖdËP×jØ�âY×�ÍPÍPÉ`Ê&Ô ê Ô1ËP×RÒjÉwË�ÍÙØÏÉ`Í
Ë1×�à�Éw×jÐhÜKÝ`ß^à�àeÐdÊdÎÛÝL×jÊ&Ô1Í�É�Ô�ËPÉ/ò�ßjÎÏã^ÊdÉ`Ê&Ô�ØÏÉwÍ�ã^×jÊdã^ØÛÎÏß^ÊdÍ�ÍPâdÎÛÊY×jÐhÜ ��ù É`Ô ��� _](�É`Í'×�ËPã^ÐhÑ
à�ÉwÊ&Ô1ÍyÝwØÛÎÏÊdÎÛèGÐdÉwÍ�Ò$ÎÏÉ`ÊdÊdÉ`ÊGÔ�ÉwÊ-Ýwß^Ë�É�Ë�ÉwÊ-Ì_ßjËPÝwÉ`ËyÝwÉ`Ô�Ô1É�á<®hâ>ßjÔPádówÍ�É�_B@�ÊpÉ�õoÉ�ÔLí9ØÓäìÎÏÊ-ÚdØÛÔ1ËP×�Ô1ÎÛß^Ê
ÞdÐ�ÊdÉ`Ë�Ì
ÍPâdÎÛÊY×jØ �X� ×jà�ÕwØÛÎÏß^Ë�É+ØÏÉwÍ�âY×�Ô1ÎÛÉwÊ&Ô1ÍTâ-ËPÕwÍ�ÉwÊ&Ô3×�ÊGÔ�ÞdÉ`ÍTØÏß^à'ÖY×jØÏãjÎÏÉwÍ � ° %B��� ß^Ð
���*%,+Dù �ìî.-�
�_GôhÐdË�î^î�âY×�Ô1ÎÏÉ`Ê&Ô1Í0/ � ß^Ê&Ô�Õ`Ô1Õñ×jà�ÕwØÛÎÏß^Ë�ÕwÍ"â[É`ÊdÞY×jÊ&Ô	ÐdÊdÉyà�ßI®jÉwÊdÊdÉyÞMäìÉwÊ&Ò$ÎÏË�ß^Ê
/ ö ò�ß^ÐdËPÍB_�ðñßjÔ1Ë�É�Õ`ÖY×jÐdÝ3ádÉTÞoäåÕ�Ô1ÐdÞdÉ�ÝwØÏÎÛÊdÎÏèGÐdÉ�ÍPÐ-Ë
Ô1Ë�ß^ÎÏÍ�âY×�ÔPÎÏÉ`ÊGÔPÍ
ÔPÉwÊdÞ ê à�ß^Ê&ÔPËPÉwË
èGÐdÉ
ØÓäìÎÏÊhÚYØÛÔPË1×�ÔPÎÏß^ÊeÉ`Ê ��� ÞdÐ�ÊdÉwË�ÌbÍPâ-ÎÏÊY×jØ9â>ÉwÐ-Ô¡×jâdâ>ß^Ë�Ô1ÉwËXÐdÊ-ÉÙ×jà�ÕwØÛÎÏß^ËP×�Ô1ÎÛß^ÊeÍPÐ-Ë	ØÛÉwÍ�Þdß^ÐdØÛÉwÐdË�Í
ØÏßjàeÖY×jÎÛËPÉwÍ�ÞdÐdË1×�ÖdØÏÉ�ÞY×jÊ-Í
ØÛÉ�ÔPÉwà�âdÍ,_ ­ É`Í'ÞdßjÐdØÏÉ`ÐdËPÍ�âdË�ß�ò�É`ÔPÕwÉwÍ
ÞMäìß^ËPÎÛã^ÎÏÊdÉëÍl®$à�âY×�Ô1ádÎÛè$Ð-É
ÍPßjÊGÔ	Ì_ß^Ë�Ô	ÞdÎ õoÕ`ËPÉwÊ&ÔPÉwÍ�ÞdÉ`Í¡ÞdßjÐdØÏÉ`ÐdËPÍ	ÍPß^à�×�Ô1ÎÛèGÐdÉwÍ�ÎÏÍ�ÍPÐdÉ`Í�ÞdÉwÍ	âdËPß$ÝwÉ`ÍPÍ�ÐdÍy×jË�ÔPÎÏÝ`ÐdØ�×jÎÛËPÉ`Í,_.1�Ê
É`õ[É`Ô¡ØÓäìÎÏÊdÊ-ÉwË�Ò�×�ÔPÎÏß^Ê�ÞdÉ`Í�âdË�ßhÝ`ÉwÍPÍ�ÐdÍ�×jË�Ô1ÎÛÝwÐdØÏ×jÎÏË�ÉwÍXÊdÉ�Þ-Õwâ>ÉwÊdÞ*âd×jÍ¡ÞdÐ�ÊdÉwË�Ì\ÍPÎÏÊGÐhÑÓÒ^É`Ë�Ô1Õ`ÖdË1×�Ø
��/ ï í�î32^í � í Q&ö í Q -R
Óí�à�×�ÎÏÍ�ÞdÐUËP×jà�Éw×jÐ�à�ÕwÞ-Î�×jØ�ÞdÉpØ�×(Ë1×jÝ`ÎÏÊdÉ�Þdß^Ë�Í1×jØÛÉ�_54Ù×jÊ-Í*Ø�×(ÝL×jâ$Ñ
ÍPÐ-ØÏÉñ×jË�ÔPÎÏÝ`ÐdØ�×jÎÛËPÉ�ØÛÉwÍ�à�×jËPèGÐdÉ`ÐdËPÍ�ËPÉ�Ô1Ë�ß^Ð-Ò^Õ`Í ü ÍPÐdÖdÍ�Ô3×jÊ-ÝwÉ�6 ý ÝwßjËPËPÉ`ÍPâ>ß^ÊdÞdÉ`Ê&Ô¡âdØÛÐ-Ô Ì Ô ê ÞdÉ`Í
à�×jËPèGÐdÉ`ÐdËPÍ�ÍPßjà�×�ÔPÎÏèGÐdÉ`Í��åî�
�_bÈbÉwÍ�ØÛß^àeÖY×jØÛã^ÎÏÉ`Í�Þ-ÎÛõ[ÐdÍPÉ`Í�Þ-ÕwÝwË�ÎÛÔPÉwÍ�ÎÏÝ`Î�ËPÉ`ØÏó`ÒjÉwÊ&Ô�ÞMäìÐdÊdÉ�ÎÏÊhÑ
ÚYØ Ô1Ë1×�Ô1ÎÏßjÊqÉ`Ê ��� ×jØÛß^ËPÍ�èGÐdÉ�ØÏÉwÍ�Þdß^Ð-ØÏÉwÐ-ËPÍ�ÞdÉwÍ
âdËPß$ÝwÉ`ÍPÍPÐ-Íë×jË�ÔPÎÏÝ`ÐdØ�×jÎÛËPÉ`Í ü ×LÒ^É`Ý�ÐdÊsâ>ß^ÎÛÊGÔ
É�Ü$ÔPËPówà�Éwà�ÉwÊ&ÔñâdË�ÕwÝwÎÛÍ ý Ë�ÉwØÏó�Ò^É`ÊGÔ�âdØÛÐ-Ô Ì Ô�ÞMäåÐ-Ê�ÔPË1×jÎ Ô1Éwà�ÉwÊ&Ô�Í�Éwã^à�ÉwÊ&Ô1×jÎÏË�É ü ÎÏÊhÚYØÛÔPË1×�ÔPÎÏß^Ê�ß^Ð
ËPá-Î�ewßjØ�®$ÍPÉ ý ê Ý3ád×jèGÐdÉ
Ê-ÎÛÒ^Éw×jÐ�Þdß^ÐdØÛß^ÐdËPÉ`ÐhÜ`_

7 Ð�ÊdÎÛÒjÉL×jÐ�ÞdÉ ��� ØÏÉwÍ�ÎÛÊ-Ì_ß^Ë�à�×�ÔPÎÏß^Ê-Í"ÞdßjÐdØÏß^Ð-ËPÉwÐ-ÍPÉwÍXß^Ê&ÔXâdË�ß^ÖY×jÖ-ØÏÉwà�ÉwÊ&ÔXØÏ×Ùâ[ß^Í�ÍPÎÛÖdÎ Ñ
ØÏÎ Ô1Õ�ÞdÉyË�É/ò�ß^ÎÛÊdÞdËPÉyØÛÉñã^×jÊdã^ØÛÎÏß^ÊeÍ�âdÎÏÊd×jØ ��� ÍPßjÎÛÔXâY×jËXÐdÊ-ÉñÒjß^ÎÏÉyÞdÎÛËPÉwÝ�Ô1É ü ÚYÖ-ËPÉyÞdÐ�Ê-ÉwË�ÌoÍPÎÛÊ$Ð$Ñ
Ò^É`Ë�ÔPÕwÖdËP×jØYÊY×jÎÛÍPÍ1×�ÊGÔXÞ-Ð�ã^×jÊdã^ØÛÎÏß^Ê
ÍPâdÎÛÊY×jØ ����ý Í�ß^ÎÛÔ�âd×jË�ÐdÊdÉ�Òjß^ÎÏÉ�ÎÛÊdÞdÎÏË�ÉwÝ�Ô1É ü ÚYÖdËPÉ�Íl®$à�âY×IÑ
Ô1á-ÎÏèGÐdÉ�×±®&×jÊ&Ôñâ[ßjÐdË�ß^ËPÎÛã^ÎÏÊ-ÉÙØ�×ëË1×�ÝwÎÏÊ-ÉÙÒ^ÉwÊ&ÔPË1×jØÛÉ�ßjÐ�ØÛÉwÍyË1×�à�Éw×jÐhÜTÝ`ß^à�àeÐdÊdÎÛÝL×jÊ&Ô1Í ý � Q /I
�_
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ÈbÉ�ÊdÉwË�Ì�Í�ÎÏÊGÐhÑéÒjÉwË�Ô1ÕwÖ-Ë1×jØ\×eÐdÊ-É�ß^ËPÎÛã^ÎÏÊdÉ�Þdß^ÐdÖ-ØÏÉ ê âY×jË�Ô1ÎÛË¡ÞdÉ`ÍñËP×jà�ÉL×jÐhÜ�Ýwßjà�àeÐ-ÊdÎ Ñ
ÝL×�ÊGÔPÍ�É`Ô�ÞdÉ�Ø�×*ËP×jÝwÎÛÊdÉeÒ^É`ÊGÔPË1×jØÛÉ�_\È�äìÕ`Ô1Ð-ÞdÉ�×jÊY×�ÔPß^à�ÎÛèGÐdÉeËPÕw×jØÏÎÛÍPÕ`Éëâ[É`ËPà�É`Ô�ÞdÉ�ËPÉ�Ô1Ë�ß^Ð-Ò^É`Ë
ÞdÉ`Í�ÞdÎÛõ[ÕwË�ÉwÊdÝ`ÉwÍyà�ßjËPâdádßjØÏß^ã^ÎÛèGÐdÉwÍ	ÊdÉ`Ô�Ô1ÉwÍ�É`Ê&Ô1ËPÉ�ØÛÉwÍ�ÊdÎ Ò^Éw×jÐhÜ �¡ù�%m��� É�Ô ��¢�%)�T��%m��� _
ÈbÉëÊdÉwË�Ì¡Í�ÎÏÊGÐhÑÓÒ^ÉwË�Ô1Õ`ÖdË1×jØ�ÍPÉëÞdÎÛÍ�Ô1Ë�ÎÏÖdÐ-É ê Ô1Ë1×LÒjÉwËPÍ�ØÛÉ'Ì_ß^ËP×jà�É`ÊKÞdÉëÝwßjÊ�ò�Ðdã&×jÎÛÍPß^Ê(×�ÐKÝwß^Ë�âdÍ
Ò^É`Ë�ÔPÕwÖdËP×jØÓí�×jÐ'ÔPÎÏÍPÍ�Ð'Ý`ß^Ê�ò�ß^ÊdÝ�Ô1Î ÌYÞdÐ'Ì_ß^ËP×jà�ÉwÊ'Þ-É¡ÝwßjÊ�ò�Ðdã&×jÎÛÍPß^Êoí�×�Ð'ØÏÎÛã&×jà�ÉwÊ&ÔDØÏß^Ê-ã^ÎÛÔPÐdÞdÎÏÊd×jØ
Þdß^Ë�Í1×jØníD×jÐ)ÞdÎÛÍPèGÐdÉ*ÎÛÊ&Ô1ÉwË�Ò^É`Ë�Ô1Õ`ÖdË1×�Ø	É�Ô ê ØÏ×�ÞdÐ-ËPÉ�Ñéà�ó`ËPÉ5_�ÈbÉ�Ê-ÉwË�Ì�ÍPÎÏÊGÐhÑÓÒ^É`Ë�Ô1Õ`ÖdË1×�Ø�×pÐ-ÊdÉ
Þdß^Ð-ÖdØÏÉ*Ý`ß^à�â[ß^ÍP×jÊ&Ô1É*ÍI¤$à�âY×�Ô1ádÎÛè$Ð-É*É`Ô�Í�ß^à�×�Ô1ÎÏèGÐdÉ5_T¥¡É`ÍëÞdÉwÐ$Ü�Ýwß^à�â>ß^Í1×jÊ&ÔPÉwÍeâ>ÉwÐ-ÒjÉwÊ&Ô
Ô1ËP×jÊdÍ�à�É�ÔPÔ1Ë�É�ÞdÉwÍñÎÏÊ-Ì_ßjËPà�×�Ô1ÎÛß^ÊdÍ¡Þ-ß^ÐdØÏßjÐdËPÉ`ÐdÍPÉ`Í,_*¥¡ÉwÍñÞdÉwË�ÊdÎÏó`ËPÉ`ÍñÍ�ß^Ê&Ô�ÔPË1×jÊ-ÍPà�ÎÏÍPÉ`ÍyÉwÊ �X¢ í
�T� É�Ô ��� âdØÛÐ-Ô§¦�Ô ê âY×jË�ÔPÎÏË
ÞdÉ+Ø�×�Ýwßjà�â>ß^Í1×�ÊGÔPÉTÍA¤$à�âY×�Ô1á-ÎÏèGÐdÉ ê Ô1ËP×RÒjÉwË�Í�ØÛÉwÍëËP×jà�Éw×jÐhÜ
Ýwßjà�àeÐ-ÊdÎÏÝw×jÊ&Ô1Í�É�Ô�ØÏÉ�ÔPËPß^Ê-ÝÙÍA¤$à�âY×�Ô1á-ÎÏèGÐdÉÙÉ�ÔyÝwß^Ê&Ò^É`ËPã^É`Ê&Ô�×�ÐTÊdÎÛÒjÉL×jÐ+ÞdÉ`Í�ã&×jÊdã^ØÛÎÏß^Ê-Í �¡ù
É`Ô ��� Ý3ádÉz¨�ØÓäå×jÊdÎÛà�×�Ø{_YæçØ�ÉwÍ�Ô�Ô1ß^Ð-Ô ê Ì@×�ÎÛÔ�âdË�ß^ÖY×jÖ-ØÏÉëèGÐdÉ�ÝwÉ�ÔPÔ1É�ÞdÎÛÍ�ÔPËPÎÏÖ-Ð-Ô1ÎÛß^Ê�ÞMäìÎÏÊdÊ-ÉwË�Ò�×�Ñ
Ô1ÎÛß^Ê+Ô1ËPßjÐ-Ò^Õ`É'Ý3ádÉ)¨eØÏÉ�Ë1×�Ô�Í`ä ×jâ-âdØÏÎÛè$Ð-É ê ØÓäìádß^à�à�É5_�1�Ê�É`õ[É`Ôwí[ØÛÉwÍyÕ`ÔPÐdÞdÉ`ÍÙÉ`õ[ÉwÝ�Ô1ÐdÕ`ÉwÍÙâY×�Ë
ÐdÊdÉ�Ô1É`Ý3ádÊdÎÏèGÐdÉ'ÎÏà�àeÐdÊdß^á-ÎÏÍ�ÔPßhÝ3á-ÎÏà�ÎÏèGÐdÉ�Ô1×jÊ&ÔÙÝ3ádÉ)¨eØÓäìádß^à�à�É�©�2 ï�ª èGÐdÉ'Ý3á-Éz¨eØÛÉ
ËP×�Ôm©ìî.- ª
ËPÉ�Ô1Ë�ß^Ð-Ò^É`Ê&Ô�ÐdÊ-É�Þ-ÎÏÍPâ>ß^Í�ÎÛÔ1ÎÛß^ÊT×jÊd×�Ô1ß^à�ÎÏèGÐdÉ�Í�Ô1Ë�ÎÏÝ`ÔPÉwà�ÉwÊ&ÔyÍPÉ`àeÖdØÏ×jÖdØÏÉ�ÉwÊ�ÝwÉ�èGÐdÎ\Ýwß^ÊdÝ`ÉwË�ÊdÉ
Ø�×KÞdÎÛÍ�ÔPËPÎÏÖ-Ð-Ô1ÎÛß^ÊcÞdÐ�Ê-ÉwË�Ì�ÍPÎÛÊ$Ð$ÑéÒ^É`Ë�ÔPÕwÖdËP×jØyÉ`Ô�ÊdßjÔ3×�à�à�ÉwÊ&Ô�ÞdÉ`Í�ÖdËP×jÊdÝ3ádÉ`Í�ÞdÉ`Í�ÔPÎÏÊdÕ`ÉwÍ�×jÐ
ØÏÎÛã&×jà�ÉwÊ&Ô�ØÛß^Êdã^Î Ô1ÐdÞ-ÎÏÊY×jØ>Þdß^Ë�Í1×jØ�_

æçØ	É`Í�ÔëÞ-ß^ÊdÝ�â>ß^Í�ÍPÎÏÖ-ØÏÉ�Þ-É�â>ÉwÊdÍ�ÉwËeèGÐdÉ*Ý3á-Éz¨*Ønäåádßjà�à�É�ØÏÉwÍ
ÎÏÊ-Ì_ßjËPà�×�Ô1ÎÛß^ÊdÍ�Þdß^Ð-ØÏß^ÐhÑ
ËPÉ`ÐdÍPÉ`Í�ÞdÐcØÏÎÛã&×jà�ÉwÊ&Ô'ØÛß^Êdã^Î Ô1ÐdÞ-ÎÏÊY×jØXÞdßjËPÍ1×�Ø¡ÉwÊ ��¢ í �T� É`Ô ��� ËPÉ`à�ßjÊGÔPÉwÊ&ÔëâY×�ËeØÏÉ�ÔPËPß^Ê-Ý
ÍA¤$à�âY×�ÔPádÎÏèGÐdÉ�â>ß^ÐdË{�`ÔPËPÉ�ÎÏÊ&ÔPÕwã^Ë�ÕwÉwÍ�×jÐ(ÊdÎ Ò^Éw×jÐ(ÞdÐmã^×jÊdã^ØÛÎÏß^Ê�Í�âdÎÏÊd×jØ �¡ù É�Ô �X� _MÈXäìÎÏÊhÚYØ Ñ
Ô1ËP×�Ô1ÎÛß^Ê�Þ-ÉeÝwÉeã^×jÊdã^ØÛÎÏß^Êpâ[É`ËPà�É`Ô�×�ÎÏÊdÍ�Î"ÞdÉ'ÞdÎÏà�ÎÏÊGÐdÉ`Ë�ØÛÉwÍÙØÛß^àeÖY×jØÛã^ÎÏÉ`Í�ÖY×jÍ�ÍPÉwÍ�ÎÛÍPÍ�ÐdÉwÍ�ÞdÉ`Í
ÊdÎ Ò^ÉL×�ÐhÜ �X¢ í �T� É`Ô ��� _h1�ÊsâdËP×�Ô1ÎÛèGÐdÉjíDÎÏØXÝwßjÊGÒ$ÎÛÉwÊ&ÔeÞdÉ�ÖdÎÏÉ`ÊsÞdÎ õoÕ`ËPÉwÊ-ÝwÎÏÉ`Ë
ØÛÉwÍ
Þdß^ÐdØÛÉwÐdË�Í
ØÏßjàeÖY×jÎÛËPÉwÍyÞdÎ õoÐ-ÍPÉwÍ�ÞMäìß^ËPÎÛã^ÎÏÊdÉ�ÞdÎÛÍPÝw×jØÏÉ�É`Ô�ØÏÎÏã^×jà�É`Ê&Ô3×jÎÛËPÉÙÞdÉ`ÍÙÞdß^Ð-ØÏÉwÐ-ËPÍñâdËPÕ`ÝwÎÏÍ�ÉwÍÙØÛÎÏÕ`ÉwÍ�×jÐ
��Ì@×jÝ`É`Ô'ÍA¤$ÊdÞdË�ß^à�Éi�5_T1�ÊcÉ�õoÉ�ÔLíDØÏÉwÍ'âdËPÉ`à�ÎÛówËPÉ`Í'Í�ß^Ê&ÔëâdØÏÐhÔ§¦jÔ
ÞMäìß^ËPÎÛã^ÎÏÊdÉ�Ò$ÎÏÍ�ÝwÕwËP×jØÏÉ`ÍwíDÍA¤$àëÑ
âY×�ÔPádÎÏèGÐdÉ`ÍñÔPË1×jÊ-ÍPà�ÎÏÍPÉ`ÍyâY×jËyØÏÉ�ÊdÉ`Ë�Ì�ÍPÎÏÊGÐhÑÓÒ^É`Ë�Ô1Õ`ÖdË1×�ØDÉ�Ô�ØÛÉÙÔ1Ë�ß^ÊdÝ�ÍA¤$à�âY×�Ô1á-ÎÏèGÐdÉ�ò�ÐdÍPèGÐMäå×jÐ
ã&×jÊ-ã^ØÏÎÛß^Ê ��� í�×jØÛß^ËPÍ*èGÐdÉ(ØÛÉwÍTÍPÉ`Ýwß^Ê-ÞdÉwÍpÍPß^Ê&Ô+âdØÛÐ-Ô§¦jÔ+Þoäåß^Ë�ÎÏã^ÎÛÊdÉ�Í�ß^à�×�Ô1ÎÛè$Ð-ÉKØÏÎÏÕ`ÉwÍ ê ØÏ×
ÖdËP×jÊdÝ3ádÉ�à�ÕwÞdÎÏ×jØÏÉ
ÞdÐ(Ë1×jà�ÉL×jÐKÞ-ß^ËPÍP×jØ{_[ÈbÉeÔ1Ë1×�ÎÛÔ1É`à�É`Ê&Ô�ÞdÉëÝwÉ`Í�ÞdÉwÐhÜ�Ô«¤hâ>ÉwÍ�ÞdÉëØÛß^àeÖY×�Ø Ñ

´.¬
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ã^ÎÛÉwÍ¡Í�ÉwËP×eÞdÎÛõ[ÕwË�ÉwÊ&Ôbþ-ØÛÉwÍ�ØÛß^àeÖY×�ØÏã^ÎÛÉwÍXÞdÎÛõ[ÐdÍ�ÉwÍ�ÖY×�ÍPÍPÉ`Í�Ýwß^Ê&ÒjÉwËPãjÉL×jÊ&ÔñÉwÊ ��� ÍPÉ`ËPß^Ê&Ô�ÔPË1×jÎ Ô1ÕwÍ
âY×jË
ÞdÉwÍëÎÛÊ-ÚYØ Ô1Ë1×�Ô1ÎÏßjÊdÍ�×jÐcÊdÎÛÒjÉL×jÐcÞ-Ðcã&×jÊdã^ØÛÎÏß^ÊqÍPâ-ÎÏË1×�Ø ��� ×jØÏßjËPÍ�è$Ð-ÉTØÏÉwÍ
Þdß^ÐdØÛÉwÐdË�ÍeÍPß�Ñ
à�×�Ô1ÎÛè$Ð-ÉwÍ�ØÏÎÏÕ`ÉwÍ ê ØnäåÎÛÊdÊdÉwË�Ò�×�Ô1ÎÛß^Ê�ÞdÉwÍ	âdËPß$ÝwÉ`ÍPÍPÐ-Íy×jË�ÔPÎÏÝwÐ-Ø�×jÎÛËPÉwÍ�Í�ÉwË�ß^Ê&Ô�âdØÛÐ-Ô§¦jÔ�Ô1ËP×jÎÛÔPÕwÉ`Í	âY×�Ë
ÎÏÊhÚYØÛÔPË1×�ÔPÎÏß^Ê�ßjÐmË�ádÎ¶¨`ß^Ø�¤$ÍPÉ�×jÐ(ÊdÎ Ò^Éw×jÐ)ÞdÐqâ>ß^ÎÏÊ&Ô�Þdß^Ð-ØÏß^ÐdË�ÉwÐhÜKâdËPÕ`ÝwÎÏÍ`í ê Ý3ád×jèGÐdÉ�ÊdÎ Ò^Éw×jÐ
ÍPÉ`ã^à�ÉwÊ&Ô3×jÎÛËPÉ5_

È\×�Ý`ß^Ê&Ô1ÎÛÊ$Ð-ÎÛÔ1Õ�ÞdÉ�Ý`É`ÔPÔPÉ�Ô1ádó`ÍPÉ�â[É`Ð-Ô'�`Ô1Ë�É�Ì@×jÎÛÔPÉÙÍPÉ`ØÏß^ÊTÔ1Ë�ß^ÎÏÍy×IÜ-É`Í
b
· Õ�Ô1ÐdÞdÉ�Ì_ßjÊdÞY×jà�ÉwÊ&Ô3×�ØÏÉ�ÞdÉ�Ô1ËP×jÝwÉ`ÐdËPÍTÎÛÊdßjõ[ÉwÊdÍ�ÎÛÌ_Í�Ý3á-Éz¨KØÓäìádß^à�à�ÉpÉ�ÔTÌ@×jÝwÎÛØÏÉwà�ÉwÊ&Ô

Ò$ÎÏÍ�ÐY×jØÛÎÏÍ1×�ÖdØÏÉ`Í�âY×jË�ÞdÉ`ÍñÔPÉwÝ3ádÊ-ÎÏèGÐdÉwÍñË1×�ÞdÎÏß^ØÛß^ã^ÎÛè$Ð-ÉwÍMþ
· Õ�Ô1ÐdÞdÉ�×LÒ^É`Ý+âdËPßjÔPßhÝ`ß^ØÏÉ�ÞdÉTËPÉ`Ý3ádÉwË�Ý3ádÉpÝ`ØÏÎÛÊdÎÏèGÐdÉT×�âdËPó`Í�ÎÛÊ�ò�ÉwÝ�Ô1ÎÛß^ÊsÞMäìÐdÊ�Ô1Ë1×�ÝwÉwÐ-Ë

ÞY×�ÊdÍ�ØÛÉ�ÞdÎÏÍ�è$Ð-É'ÎÏÊ&ÔPÉwË�ÒjÉwË�Ô1ÕwÖ-Ë1×jØ\ß^ÐpØÏÉ�ØÏÎÛã&×jà�ÉwÊ&ÔyØÏß^Ê-ã^ÎÛÔPÐdÞdÎÏÊd×jØoÞdßjËPÍ1×�ØDÉ�Ô�Ò$ÎÛÍPÐY×�Ñ
ØÛÎÏÍ1×�Ô1ÎÏßjÊ*ÞdÐ+Ô1Ë1×Rò�É`Ô�ÚYÊY×�ØbÞdÐ�ÔPË1×jÝ`ÉwÐdËoþ

· Õ�Ô1ÐdÞdÉ�ÝwØÛÎÏÊdÎÛèGÐdÉëÞMäìÐdÊdÉ�ÝwÉwÊ&Ô1×jÎÏÊdÉ�ÞdÉ�âY×�ÔPÎÏÉ`ÊGÔPÍ
ØÛß^àeÖY×�ØÏã^ÎÛè$Ð-ÉwÍÙÉ`Ê �T� í ��� ß^Ð +Dù
×LÒ^É`Ý�ÒjÕwË�ÎÛÚYÝw×�Ô1ÎÛß^Ê+ÞdÉ�ØÓäìÉ`õ[É`ÔyÞdÐdËP×jÖdØÛÉ�ÞY×jÊdÍyØÏÉÙÔPÉwà�âdÍyÞdÉ�ØÓäìÎÏÊ-ÚdØÛÔ1ËP×�Ô1ÎÛß^Ê�É`Ê ��� _
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2�_�2 ¿0À;Á=Â�Ã_Ä�À;Å�Æ�Ç;À;È�É?Ê�Ë¶Ã(Â3Ê;Ì¡ÌzÊ�È�É0Í.Ê�È3Ì�Ë¶Ã�Î�À;ÅAÊ�Ï�Ã�ÈyÆqÈ�É«Ã�Å$Ð�Ã�Å$ÉWÑzÒzÅAÊ�Ë�Í�À;Å§ÌzÊ�Ë�Ó�_ 2 ö
2�_H/ Ô�Ã¡Ì�ÈLÃ�ÅqÎ§Ì{Ì�ÆqÈ�Á}Õ«Ð�Ã�Å$É«ÑzÒzÅOÊ�Á�Ö�Ë¶À;Ï�Ò¡Ê�ÆqÅ§Ã¡Ì_ÌEÃ�Ë¶À;È�ÔCÊEÇ;À;Å$ÉqÄ�Ã¡ÌzÓD_�_�_�_�_
_�_
_ 2=/
2�_åî Ô�Ã¡Ì�ÒzÅAÊ�ÈL×¡Ä�Ã¡Ì{Í�Á,ÈLÃ�ÅjÎ�Ì�ÆqÈ�Á�Õ«Ð�Ã�Å�É«ÑzÒzÅAÊ�Ë�Â�À;Á�Å Ë�ÊlÍ�Á}Å§Ã�Õ«Ï�Ø�Å§Ã�ÌEÃ�Ë¶À;È,Ù(ÍEÚ.Ê�Å

Ã�É�Û_Á�ÈrÍ�ÜiÓ _
_�_�_�_�_�_
_�_
_�_�_
_�_A_
_�_
_�_�_
_�_
_�_�_�_�_�_
_�_
_ 2�Ý
2�_ÞÝ ß�È�ÈLÃ�Å$Ð;Ê�ÉYÆ?À;È�Í�Ã�Ë�Ê�Î)Ê�×¡Ã�Ð�Ã�È�ÉYÅAÊ�Ë¶Ã�Í�Ã~Ë�Ê�Í�Á�Å§Ã�Õ«Ï�Ø�Å¡Ã{ÌEÃ�Ë¶À;È�à(Å¡ÀEÃ�ÈrÓ _�_
_ 2=¬
2�_H¬ ß�È�ÈLÃ�Å$Ð;Ê�ÉYÆ?À;È�Í�Á�ËáÆ�Ú.Ê�Ï�Ã�È�É5ËáÆ�Ú.Ê�Ï�Ã�È�É�Ë¶À;È�Ú�ÆqÉYÁnÍ�ÆqÈrÊ�ËCÍ�À;Å¡ÌzÊ�ËrÌEÃ�Ë¶À;Èâà(Å§ÀEÃ�ÈrÓ 2=-
2�_�­ ãnÜ¡Â�Ã¡Ì�Í�Ã�É«Ã�Å$ÏuÆqÈrÊ�Æ¶ÌEÀ;È3Ì{ÈLÃ�Å$Ð�Ã�Á�ÌEÃ¡Ì~Í.Ê�È3Ì�Ë¶Ã"Í�Æ¶ÌzäzÁoÃ{ÆqÈ�ÉWÃ�Å$Ð�Ã�Å$ÉWÑzÒzÅAÊ�ËT_�_
_ 2 ï
2�_H- Ô�Ã�ÉJÅ§À;ÈL×{Ì�Ü;Ï_Â3Ê�ÉjÄ�ÆYäzÁ�Ã�Ë¶À;Ï�Ò¡Ê�ÆqÅ§Ãx_
_�_A_
_�_
_�_�_
_�_
_�_�_�_�_�_
_�_
_ / ö
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_�_
_�_�_
_�_
_�_�_�_�_�_
_�_
_ /}2
2�_ ï å�È�Ú.Ê�È�Ú�ËáÆ?À;È�Â�À;Á}Å�Í�Ã�Á�Ö�ÈLÃ�ÅqÎ§Ì Ì«ÂrÆqÈrÊ�Á�Ö _�_
_�_�_
_�_
_�_�_�_�_�_
_�_
_ /}2
2�_�2 ö å�È�Ú.Ê�È�Ú�ËáÆ?À;È�Â�À;Á}Å�ÉYÅ§À;Æ¶Ì~ÈLÃ�ÅjÎ§Ì_Ì«ÂrÆqÈrÊ�Á�Ö _�_
_�_�_
_�_
_�_�_�_�_�_
_�_
_ /i/
2�_�2i2çæ3ÁoÃ{Ð�Ã�È�ÉJÅ§À;Ë�Ê�É«Ñ�ÅOÊ�Ë¶Ã~Í�Á�ÉYÅ§À;ÈL×{Ì�Ü�Ï_Â3Ê�ÉqÄ�ÆYäzÁoÃ~Í�è Á}È"Î)éQÉYÁ.Ì"Í�Ã�ê�ëmÌEÃ�Ï�Ê�ÆqÈLÃ¡ÌzÓ~/jî
2�_�2=/íì�Æ î Ñ�Å§Ã�È�ÉjÌ(Ï�ÀzÍ�Ã¡Ì�Í�Ã ×¡À;È�ÈLÃ¡×�ÉYÆ?À;È,Í�Ã¡Ì�ÅAÊ�Ï�ÃOÊ�Á�Ö�×¡À;ÏuÏuÁ�È�Æ?×OÊ�È�ÉjÌ�Ê�Ð�Ã¡×�Ë�Ê

ÒzÅAÊ�ÈL×¡Ä�Ã~Í�À;Å§ÌzÊ�Ë¶Ã�Í�Á�ÈLÃ�ÅjÎ�ÅAÊ�×¡Ä�ÆYÍ�Æ?Ã�È _A_
_�_
_�_�_
_�_
_�_�_�_�_�_
_�_
_ /i¬
2�_�2Rîïß�È�ÈLÃ�Å$Ð;Ê�ÉYÆ?À;È�Í�Á�ËáÆ�Ú.Ê�Ï�Ã�È�É5Ë¶À;È�Ú�ÆqÉYÁ3Í�ÆqÈrÊ�Ë]Ð�Ã�È�ÉJÅAÊ�Ë*ÌEÃ�Ë¶À;È�à(Å¡ÀEÃ�ÈrÓI_�_
_�_
_ /i-

/�_�2 æ3ÁoÃ~Í�À;Å¡ÌzÊ�Ë¶Ã~Í�è Á}È�Ì�Á$ð�Ã�É(ñhË�Ê�ÏuÆqÈLÃ¡×�É«À;ÏuÆ?ÃzÓ _
_�_�_
_�_
_�_�_�_�_�_
_�_
_ î.¬

îF_�2 ò(Å$Æ�Ú�ÆqÈLÃ~Í�Á�ÈLÃ�ÅjÎ Ì�ÆqÈ�Á�Õ«Ð�Ã�Å$ÉWÑzÒzÅAÊ�Ë ñCÌ�Á�ð�Ã�É0ó�ô�È�ÆqÐ�ÃOÊ�Á�õ�ö _�_�_�_�_
_�_
_ Ý�¬
îF_H/ ò(Å$Æ�Ú�ÆqÈLÃ~Á}È�ÆYäzÁ�Ã�Í�Á�ÈLÃ�ÅjÎ{Ì�ÆqÈ�Á�Õ«Ð�Ã�Å$ÉWÑzÒzÅAÊ�Ë¡ô5Ë¶Ãl×OÊ.Í�Å§Ã�Å§Ã«ÂrÅ¡Ñ¡ÌEÃ�È�É«Ã�Ë�Ê�Â�Ä�À;Õ

ÉWÀOÚ�ÅAÊ�Â�Ä�Æ?Ã~÷�Óø÷K_�_�_�_�_�_
_�_
_�_�_
_�_A_
_�_
_�_�_
_�_
_�_�_�_�_�_
_�_
_ Ý.­
îF_åî ò(Å$Æ�Ú�ÆqÈLÃ{Á�È�ÆYäzÁoÃ"Í�Á�ÈLÃ�ÅqÎ Ì�ÆqÈ�Á}Õ«Ð�Ã�Å$É«ÑzÒzÅOÊ�Ë ñ�Ì�Á�ð�Ã�É5ó�ô�È�ÆqÐ�ÃOÊ�Á�õ�ù�Ú.Ê�Á�×¡Ä�Ã Ý�-
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îF_ÞÝ ò(Å$Æ�Ú�ÆqÈLÃ{Í�Á,ÈLÃ�ÅqÎ�Ì�ÆqÈ�Á}Õ«Ð�Ã�Å$É«ÑzÒzÅAÊ�Ë$ôhË¶Ã�×OÊ.Í�Å§Ã_Å§Ã«ÂrÅ¡Ñ¡ÌEÃ�È�É«Ã_Ë�Ê{Â�Ä�À;É«ÀOÚ�ÅOÊ�Â�Ä�Æ?Ã
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_�_�_�_�_�_
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_�_A_
_�_
_�_�_
_�_
_�_�_�_�_�_
_�_
_ Ý&´

îF_H¬ ò(Å$Æ�Ú�ÆqÈLÃ~Í�Á�ÈLÃ�ÅjÎ Ì�ÆqÈ�Á�Õ«Ð�Ã�Å$ÉWÑzÒzÅAÊ�Ë ñCÌ�Á�ð�Ã�É(ÿTô�È�ÆqÐ�ÃOÊ�Á�õ ù _�_�_�_�_
_�_
_ Ý ï
îF_�­ æ3ÁoÃ~Í�À;Å¡ÌzÊ�Ë¶Ã~Í�Á�ÉYÅAÊAð�Ã�É�Í�Á�ÈLÃ�ÅjÎ�Ì�ÆqÈ�Á}Õ«Ð�Ã�Å$É«ÑzÒzÅOÊ�Ë _
_�_
_�_�_�_�_�_
_�_
_ ¬ ö
îF_H- ãnÅAÊAð�Ã�É0Í�Á�ÈLÃ�ÅqÎ_Ì�ÆqÈ�Á�Õ«Ð�Ã�Å$ÉWÑzÒzÅAÊ�Ë ñ�Ì�Á$ð�Ã�ÉQêTô�È�ÆqÐ�ÃOÊ�Á�õ�ù~Ú.Ê�Á�×¡Ä�Ã _�_
_�_
_ ¬}2
îF_å´ ãnÅAÊAð�Ã�É�Í�Á�ÈLÃ�ÅqÎ'Ì�ÆqÈ�Á}Õ«Ð�Ã�Å$É«ÑzÒzÅOÊ�Ë¡ô&Ë¶Ã�×OÊ.Í�Å§Ã Å¡Ã«ÂrÅ§Ñ¡ÌEÃ�È�É«Ã Ë�Ê_Â�Ä�À;É«ÀOÚ�ÅOÊ�Â�Ä�Æ?Ã_÷�Ó���¬i/
îF_ ï ãnÅAÊAð�Ã�É0Í�Á�ÈLÃ�ÅqÎ_Ì�ÆqÈ�Á�Õ«Ð�Ã�Å$ÉWÑzÒzÅAÊ�Ë ñ�Ì�Á$ð�Ã�É5ó�ô�È�ÆqÐ�ÃOÊ�Á�õ�ù�Í�Å§À;ÆqÉç_�_�_
_�_
_ ¬jî
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_ ¬i¬
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Ò¡Ê�×�D(Â3Ê�ÆqÈ�Ê�ÈrÍ�ÌE×�ÆYÊ�ÉJÆ?×OÊ�ñ]Ê�Å§Ã«Â�À;Å$ÉTÀWÎhÂ3Ê�ÆqÈ�Å§Ã¡Ì«Â�À;È3ÌEÃ�É«À�ÉYÆ¶Ì¡Ì�ÁoÃ�Ì�ÉYÆqÏuÁ�Ë�Ê�ÉJÆ?À;È�Í�Á}Å$ÆqÈ�Ú
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ÉYÆ?À;È3Ì~ÆqÈ�ÉWÃ�ÅAÊ�Â�À¡Â�Ä�ÜEÌzÊ�ÆqÅ¡Ã¡Ì Ð�Ã�Å$ÉWÑzÒzÅAÊ�Ë¶Ã¡Ì�í3#¡Ð-ØÏØ{_ 7 Í�Í,_ 7 ÊY×�Ô3_ = Q ü 2 ï ­�Ý ý í]2 ö /�¬ · 2 ö îjîF_

©ìî ö�ª 4Y_�È\×�¨`ß^Ë�ÔPádÉwÍ`íg;F_;6Dß^ÐdØÏá-ÉwÍwí�×jÊ-Þa;F_;1�ÍPâY×jãjÊdßdíiÙ0ÉJÁ3Í�ÃQÌ�Á�ÅQË¶Ã¡Ì0ÈLÃ�ÅqÎ§Ì0Ì�ÆqÈ�Á�Õ«Ð�Ã�Å$ÉWÑzÒzÅAÊ�Á�Ö
Ë¶À;Ï�Ò¡Ê�ÆqÅ§Ã¡ÌQñnË¶Ã5ÈLÃ�ÅjÎQÍ�ÃT��ÀEÀWÎ�Ã�ÃAÖiÆ¶Ì�É«Ã�Õ«ÉJÕ«ÆqË�o1í=¥¡ß^à�â-Ô1ÉA5yÉwÊ-ÞdÐ 7 ÍPÍ,_ 7 ÊY×�Ô3_ �3=Tü 2 ï Ý.- ý í
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©ìî32 ª 4Y_�È\×�¨wß^Ë�Ô1ádÉ`Íwí(;F_p`M×jÞdÉ`ÔPáMí�1�_(4�×jØ�¤jí�×jÊ-Þ 6$_p5yß^ÐhÜ[í�Ô�Ã�É«Ã�Å$Å�ÆqÉ«À;ÆqÅ§Ã|×�Á�É9Ê�ÈLÑgÍ�Ã¡Ì
ÒzÅAÊ�ÈL×¡Ä�Ã¡Ì{Â�ÀEÌ�ÉWÑ�Å$Æ?Ã�Á�Å§Ã¡Ì�Í�Ã¡Ì�ÈLÃ�ÅjÎ§Ì�ÅAÊ�×¡Ä�ÆYÍ�Æ?Ã�È3Ì�íbðñÉwÐdË�ßhÝ3á-ÎÏËPÐ-ËPã^ÎÛÉ �o�Uü 2 ï ´.- ý í\î^´i­ ·î ï^ö _

©ìî./ ª 5A_&ÈbÉwËPÎÛÝ3ádÉjí�Ù5Ì¡ÌzÊ�ÆoÌ�Á}Å�Ë�Ê�Â3Ê�ÉqÄ�À;Ë¶ÀOÚ�Æ?Ã'Í�Á�ÈLÃ�ÅqÎQÌ�ÆqÈ�Á�Õ«Ð�Ã�Å$ÉWÑzÒzÅAÊ�Ë í^È\×{6�ËPÉ`ÍPÍ�É�÷�ÕwÞdÎÛÝL×jØÛÉ
� 2 ü 2 ï /�Ý ý ínÝ ö^ï · Ýn2 ö _

©ìî^î ª ÈbÐdÍPÝ3á3��×híCì{Æ?Ã�ÈLÃ�Å$Ð�Ã�ÈgÍ�Ã¡Ì~Ï�Ã�È�ËáÆ¶ÌE×¡Ä�Ã�ÈVb�ÆqÅ)Ò�Ã�ËqD�Ê�ÈrÊ�Ë¶Ã¡Ì�í�9��dÖdÎÏÊ-ã^ÉwÊMíC2L´.¬ ö _
©ìî�Ý ª ;F_-÷�×jØÏÎÛÊdÍO�.¤jírÉqÄ�Ã�À;È�ÉWÀOÚ�Ã�ÈLÃ�ÉYÆ?× Í�Ã�Ð�Ã�Ë¶À¡ÂrÏ�Ã�È�É�ÀWÎ'ÈLÃ�Å$Ð�Ã�ÉWÃ�Å$ÏuÆqÈrÊ�ÉYÆ?À;È3Ì�ÆqÈ�ÉqÄ�Ã�ÆqÈ�ÉWÃ�Å$Õ

Ð�Ã�Å$ÉWÃzÒzÅAÊ�Ë�Í�Æ¶ÌE×¡ÌmÀWÎ Ï�Ê�ÈYí<;F_ 7 Ý`Ô1×�×jÊd×�Ô3_ � 2 ü 2 ï ¬ ï ý í ï ­ · 2i2Rî�_
©ìî.¬ ª 9I_>÷pß^Ë�ÎÏÊY×�ã&×-ídøY_&9"×���×jáY×�ÍPádÎní9÷h_�e	×jà�×jã&×�Ô3×-í�9I_r¥¡ádÎÏÖd×-íYøY_&9"×jÊY×���×�×jÊdÍ�eK_&9�×IÑ

��×jáY×jÍ�ádÎÓí	ô`_	ð�×���×�àeÐdË1×híXø�_	ôhÐ-ÍPÉz�GÎní�×jÊdÞ�U
_	÷pß^Ë�Î�¤^×-íp�]Ã�È3ÌEÀ;Å�Ü�ÆqÈ�ÈLÃ�Å$Ð;Ê�ÉJÆ?À;È É«À
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÷pß^Ë�Î�¤^×-íTò(Å$Æ�Ú�ÆqÈ�ÀWÎ ÈLÃ�Å�Ð�Ã¡Ì�Ì�Á=Â.ÂrËáÜ;ÆqÈ�Ú�ÉqÄ�ÃQÂ�ÀEÌ�É«Ã�Å$Æ?À;ÅQÂ�À;Å$ÉJÆ?À;ÈgÀWÎ ËáÁ�Ï�Ò¡Ê�Å ÆqÈ�ÉWÃ�Å$Ð�Ã�Å$Õ
É«ÃzÒzÅOÊ�Ë�Í�Æ¶ÌE×¡Ì{ÆqÈ�ÅOÊ�ÉqÌ�í9ôhâ-ÎÏÊdÉ�-!+ ü 2 ï^ï ­ ý ídÊdß;_9´hí ï 2=- · ï /�Ý;_

©ìî.- ª ô`_�ð�×���×jàeÐ-Ë1×-í"øY_89"×���×jáY×jÍ�ádÎÓí!eY_89�×���×�áY×jÍPá-ÎÓí�÷h_	e	×jà�×jã&×�Ô3×-í\×jÊ-ÞYU
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