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t flg dm`!c g ` o `+°l±�q _` s `~ k3^ `z°|±h±²°)q3`#³lx|ced o `w´ g3^¶µ�s!f ~ ](f a _`�q3`�y

{P·i¸�³h`!a�¹Wº¼»�½j¾1¿ÁÀ r n ^ ` s dm` gi^ q3`+½j` s }3` ^¶s }3`�Â�¿Á½�t ½jx ]3]<fh^ db` g3^
{P·7Ã5}3n o n ]3] `.{�º�ÄÅt3Æ.¿�Æ�ÇÈ¾ Ã ^bflÉ `!aba¶` g3^�Êx oÌË »Ác3nO³h` ^ abnOd _`.q3`+¿Án s ` r n ^ ` s dm` gi^ qi`+Àp} Ê`ab`
{P·7Çw` ^ c3x ^ qu{�º	¹�Í�½jº�¿	Í�¾ r n ^ ` s dm` gi^ q3`+½j` s }3` ^¶s }3`�Â�¿Á½�t ¾RÎixl~NnKcÏx|db` g3^
{P·<{�n s }3` o {u¾1½Á¹G¾ Ã ^bflÉ `!aba¶` g3^�Êx oÌË »Ác3nO³h` ^ abnOd _`.q3`+¿Án s ` ¾RÎixl~NnKcÏx|db` g3^
{P·<Â o x g q3`+tEº	Ç�ÇÈº�Ð r n ^ ` s dm` gi^ q3`+½j` s }3` ^¶s }3`�Â�¿Á½�t ½jx ]3]<fh^ db` g3^
{P·<Â�x ^bovf ajt:ÄÅ{uÃ%t3Æ.¿ r n ^ ` s dm` gi^ q3`+½j` s }3` ^¶s }3`�Â�¿Á½�t ¾RÎixl~NnKcÏx|db` g3^
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¹W`u°l± c f ³l`~ ki^ `@q3` s }Ïxl� g `uxlc3c _`!`�� o `!a ³Env`#dmcÏx|~NnK`c3a É��`!db`c²d o `��hc�� Êx µ ci} Êx
�hn _x f ��� o x��#´ fhgi^ c _`!`@q3`a ]i^bflÉ `!abab` g3^ a����#·pÂÈ`N´ fhg3^�o Êx��%n o a ^ `!c3q3`!ced�³Enva¶nKdb` Êx o ` g3^ a
xlc s nK`c3aÈ`c3a¶`n��lcÏxlc²dma	y:n o a o ` g3^%f� (^ `c²dpqi`a ]3^E_`a¶`c²dma¼`!d ] xla¶ab`c²d g c ] ` g q3`�dm`!~ ] a
x&³l` s ` g Î"! slË `aÅd o Ë fEss xlabn f cIq3` o ` g3^.^ `c3q ^ `�} f ~ ~�x��l`z`!d�q3` o `a ^ `!~N` ^bs nv` ^�](fhgi^
o `.amx ³ f n ^ d ^ xlc3a¶~NnKa·
ÂÈ`!dbdb` É#�`!db`Èc Ë x ] xlaRq Ë _`!� g nK³|x o `c²dB`!c%$ ^ xlc s `�ym´¶`È³ fhg q ^ xlnKa ]3^¶f�& db` ^ q3` s `!a5� g ` o � g `!a
] x��h`!a ]<fhg3^¼^ `c3q ^ `�} f ~ ~�x��l` Êx ~ `a'�l~�x � ( d ^ `a)�i·

À fhg d.q Ë x k<fh^ q*�E´¶`z³h` g Î ^ `~ ` ^bs nv` ^ ~ f c s }3` É �ª~ f cIq3n ^ ` s dm` g3^ q3`zdb} Ê`a¶`��GÃ5}3n,+
o n ]i] `+{ux|nva f c fhk ` yÏabx s!f ~ ]w_`!dm`!c s `-�7amx ^ n�� g ` g3^ �Ïamx�q3nva ](f cin k n o nKd _`�`#dÁa f cu`!c²dm} fhg +
abnQx|ab~ `z´ g ³ _`!c3n o ` f c²d _`#d _`�q3`a a fhg dmnv`!c3a ]3^E_` s nv` g Î¯x g sfhg3^ aNqi` s `a¬x|c3c _``!a·%Ä o x
� g nvq _`j~ `a ]i^ `~ nv` ^ a ] xla1`!c ] ` ^ ³h` ^ abnOd _`j`!d%~ Ë x	d ^ xlc3ab~ nvaRa f cNamx ³ f n ^ `!d%amx ] xla¶abn f c
](fhgi^+s `a k ` ovo `a.~Nx|dm} _`!~�x8dmnv� g `!a·ªÄ o x�a g ~ Ë nvcia g�. ` ^�g c ] ` g q3`Nabx ÉCfl^ ~ nvqÏx kio `
_`!c3` ^ �hnv` ]<fhg3^ ~ ` ]<fhg aba¶` ^�Êx�~N`�q _` ] xlaba¶` ^ `!d Êx�a g3^ ~ f cedb` ^¼o `!apq3n0/ s!g3o d _`a·

1 `�³l` g Î¬`c3a g nKdb` ^ `!~N` ^bs nK` ^ ~ f c�q3n ^ ` s db` g3^ q3`	dm} Ê`!ab` f / s nv` g Î2�iÇÈ` ^ cÏx ^ q�{ux o +
� ^ xlc��h`l·jÂ Ë `aÅd g ci` s }3xlc s ` `!d g c ]3o xlnva¶n ^�^ x ^ `!a�� g `/q3` o ` sf d f�µ ` ^ ·Á¹W`!a�nKq _``!a
� g nÈa f ced ]i^E_`a¶`c²d _`!`a�n s nwa f c²d o `!a)a¶nv`cic3`a�y�n o%sf cicÏxlnva¶amxlnOd)qi` ]3g nKa ovf c��ldm`!~ ] a o x
sf c3aÅd ^¶g3s dbn f cT`#d o x�q _`!~ f cia¶d ^ x|dmn f c�qi` oÌË `#Î:nKa¶dm`!c s `Nq g q _`#dm` ^ ~NnKcÏxlc²d�~Nn s^bflovfEs x o ·
Í ^3�x s ` Êx ovg n4��´ Ë xln3` gNo `5� ^ x|c3q ]io xlnKabn ^ q Ë `  ` s d g ` ^%s ` oKf c��	³ f&µ x��h`jqÏxlc3a oÌË _`!d g q3`p~ n,+
s^bflovfEs x o `�q3`!a É x|nva s ` x g Î ] ` ^ ³l` ^ a+yi`c s!fh^ `.~Nxlnvc²db`cÏxlc²d-´¶` s!f c²dmnKc g ` Êx �`#d ^ ` ÉC^ x ]3]w_`
] x ^¼o x k ` x g d _`�q g�^E_`a g3o dmx|d¼`!djq3`�abx q _`!~ f c3a¶d ^ x|dbn f cª·

1 `pdmnK`c3a1x g aba¶n Êx ^ `~ ` ^¶s nv` ^ ¸	³l`aw¹�x g3^ `!ced%`#d�Â o x g q3`Átix k3k xl}�� g n f c²dwx ss ` ] d _`
q3` o n ^ `	x ³h` s a f nvc�`#d ^ x ]i](fh^ dm` ^ps `!d¶dm`.dm} Ê`ab`�y3n o a f ced¼a g�] xlaba¶` ^jfhg d ^ ` o x oKfhg3^ q3` g3^
q3`P~Nx ^E_`!qÏx s dbn f c ]<fhg3^ ~N` É x|n ^ ` k ` x g3sfhgi] q3` ^ `!~�x ^ � g `a sf cia¶d ^¶g3s dbnK³l`a�� g n
c Ë x ]3] x ^ xlnva¶ab`c²dÁ~�x o }3` g3^ ` g ab`!~N`!ced ] xlapd fhg db`ajqÏxlc3a o ` ]3^E_`!ab`c²dÁ~ _`!~ f n ^ `|·

{�n s }3` o {�` ^bo `���q f c²d o x ](fh^ dm`1q g�k3g3^ `x g)É x s `Èx g ~ nv`c+x¼d fhg ´ flg3^ a _`!d _` fhg ³h` ^ dm`-�
`!d¼Â�x ^bovf a�t:nK~ ] a f cN~N` ÉCf c²d o ` ]io xlnKabn ^ `#d o Ë } f c3c3` gi^ q3` ]3^ `!c3q ^ ` ] x ^ d Êx�~ f c.´ g3^¶µ
q3`.dm} Ê`!ab` y|´¶` o `ap`!c ^ `~ ` ^bs nv`.a¶nvc slÊ` ^ `!~N`!c²d ·

1 `.³h` g Î�x g a¶abn ^ `!~N` ^bs nv` ^ d fhg a o `!a ]3^bflÉ `!aba¶` g3^ a6�<~�x|db} _`~Nx|dbn s nK`c3aÈ`!d sfhoKoÌÊ`7� g `a
dm} _`!amx ^ q3a
+ qi`È¿jn s `%`!d-q Ë xln oKo ` g3^ a�+<� g n ] x ^-o ` g3^ a s!fhg3^ a6� o ` gi^ a�`#Î ](f a _`a7� o ` g3^ a s!f c²³h` ^ +
amx|dbn f c3a)nvc ÉCfh^ ~N` ovo `a+`!d xl~ n s x o `!a f c²d x ]i](fh^ d _` o ` g3^)] nv` ^b^ ` Êx oÌË _`q3n &Ïs `@yRn o ~ Ë `aÅd
nv~ ](f a¶abn k3o `pq Ë `cNq ^ `!aba¶` ^Èg c3` o nvaÅdm`¼`#Î:}Ïx g a¶dmnO³h`Á`!dW´ Ë x gi^ xlnKaBd ^bfl]N] ` g3^ q Ë `c flg3k3o nK` ^
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](fhgi^ `!abamx µ ` ^ q3`�d flg a o `a s nOdm` ^ · 1 Ë xln5c _` xlc3~ f nKc3a g c3` ] `cia _`` ] x ^ dmn s!g3o n Ê` ^ ` ](fhgi^
s ` g Î�� g n f ced¼q �g a g3]3]<fh^ db` ^ q3`�~ Ë x ³ f n ^psf ~ ~ ` sf + k3g3^ `x g ·

1 Ë xln ]3^¶f�& d _` Êx�¿jn s `�q Ë g c s xlq ^ `�`#d�q Ë g c3` xl~ k nvxlc s `�qi`zd ^ x ³|xln o nvq µ:oKo nK� g `a	`#d
slË `a¶d)`c � ^ x|c3q3` ] x ^ dbnv` � ^3�x s ` x gP] ` ^ a f c3c3` o q gPo x k(fl^ x|d f n ^ ` r nv` g q f c3c _`�yWn o `aÅd
x�� ^E_`x k3o `.q3`.d ^ x ³|xln ovo ` ^ x ³h` s qi`a �h`c3a¼a µ ~ ] x|db}3nv� g `!aÁ`#d sf ~ ]w_`#dm`c²dba·

� g xlciq f c sf ~N~ `c s ` g c3`�dm} Ê`!ab`�� f c o ` É xlnOd+x ³lx|ced�d fhg d ] x ^�] xla¶abn f cª·�Ã fhgi^
x&³|xlc s ` ^ �Rn o1É x g d)� g ` s `!d¶dm` ] xlaba¶n f c�d fhg3^ c3` Êx oÌË fhk ab`!aba¶n f c,y f cPc3` s `!aba¶` ] xlazqi`
] `!c3ab` ^�Êx)ab`!a�~Nx|dm} _`!~�x8dmnv� g `!a ] x ^bs `�� gªË f c�� g nKd¶dm`�a f c k3gi^ ` x g¬](flg3^È^ `c²d ^ ` ^�s }3`��
a f n ·
º g a¶abn �h´¶` ^ `~ ` ^¶s nv`+~ `a	x|~NnKaj`#d	a g3^ d fhg d	~ `a ] x ^ `c²dma�� g n f c²d�`c3q gi^E_`�x ³h` sz] x +
dmnv`!c s `�~N`!a�amx g dm`apq Ë } g ~ ` g3^ `!dp~ f c ^ `c É ` ^ ~ `~ `c²d ·:Ä o a�~ Ë f c²d�q3` ]iovg aÈx ]3]<fh^ d _`
g cPa fhg dbnv`c/nKc3q _` É ` s dbn k3o `�x g ~ f ~N`!ced fGÊgIs } f nva¶n ^	s `!d¶dm`�³ f nK`�ab`!~ k3o x|nKd ^ ` o `#³h` ^ qi`
o x ÉCfho nK`l·

1 `�dmnK`c3a Êx É x|n ^ ` g c so nvc�q Ë�� n oÈÊx g c o#_`7�h` ^¼] x ^ÅÉCg ~ � g n�~ Ë x `!c²d fhg3^E_` ] `ciqÏxlc²d
s `aÁxlc3c _``a!·

¾5c & c2�m´ Ë xln g ci` ] `c3a _`` ]<fhg3^ r `!c3nva¶`%� g nEc Ë x g3^ xj~Nx o }i` g3^ ` g a¶`~ `c²d ] xlaRx|ababnKa¶d _`
Êx o Ë x s } Ê`!³h`!~N`!c²d�q3` s `!dbdb`.dm} Ê`!ab`l·
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� · � � g ` o � g `!a ^E_`a gio d x8dma�dm` s }3c3nK� g `a�a g3^¼o `!a É xlnva s ` x g Î�} f ~ f � Ê`!c3`a ·+· ���
� · ° t ]È_` s nQx o nvamx8dmn f c¬q3`a É xlnKa s `x g ÎN·+·�·+·�·+·+·�·+·�·+·�·�·+·+·�·+·�·+·+· °l°
� · 8 À ^ x|c3a ÉCfh^ ~�x8dmn f c�q3` $ flg3^ nK` ^ÈÉ xlnKa s ` x g dbnv� g `.·+·�·+·�·�·+·+·�·+·�·+·+· °��
� · � {�n s^¶fhovfEs x o nvabx|dmn f c q3`�tix|d f ·�·+·�·+·�·+·+·�·+·�·+·�·�·+·+·�·+·�·+·+· 8�8
� · � t µ aÅd Ê`!~N`!a oKf:s x g Î�qi` ^ xlc�� � a g3^"! `!d"#%$7� !"&('*) � ·�·+·+·�·+·�·+·+· 8,+
� · + »jc ^E_`a g3o dmx|d¼q3`�q g x o nKd _` ·�·�·+·�·+·�·+·+·�·+·�·+·�·�·+·+·�·+·�·+·+· � ±
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°:· � ¹Gx sf c3a¶d ^bg3s dmn f cª·7¾5c f c s<_`�q g dm} _` fh^Ê`~ `�·�·+·�·+·�·�·+·+·�·+·�·+·+·�� 8
°:· ° ¹W` ]3^bflk3oÌÊ`!~N`�`aÅd	~ n s!^bfhoKf:s x o `#d o ` ]i^bfhoKf c��h`!~N`!ced6�Ïa Ë n o `�ÎinKa¶db`��<`a¶d

g c3nv� g `�·+·�·+·+·�·+·�·+·+·�·�·+·�·+·�·+·+·�·+·�·+·�·�·+·+·�·+·�·+·+·�� +
°:· 8 ¹W` ]3^¶fhovf c��h`~ `c²dW`!c�q3`!} fh^ a-q Ë g c+a fhg a#+ `!c3ab`!~ k3o `%qi` s!f qinv~ `c3a¶n f c

°za g /�d¯·+·�·+·+·�·+·�·+·+·�·�·+·�·+·�·+·+·�·+·�·+·�·�·+·+·�·+·�·+·+·�� �
°:· � Ã o xlc�q3` o xzq _`!~ f cia¶d ^ x|dmn f cT·�·+·�·+·�·+·+·�·+·�·+·�·�·+·+·�·+·�·+·+· + ±
°:· � ¹W` s x|ajqi` o xzq3nv~ `ciabn f c � ·�·+·�·+·�·+·+·�·+·�·+·�·�·+·+·�·+·�·+·+· + °
°:· + Â f ~ ]<fh^ db`~ `c²d�q g q _`#dm` ^ ~NnKcÏxlc²d�~Nn s^bflovfEs x o-] x ^ nv~Nx��h`�nvc²³h` ^ a¶`

] x ^p]3^bf ´¶` s dbn f c
'21436587.9:5 ·+·�·+·+·�·�·+·�·+·�·+·+·�·+·�·+·�·�·+·+·�·+·�·+·+· +,+

°:· ; ¹W` ]3^¶fhovf c��h`~ `c²d¼a gi^jo xzab` s dmn f c�c giovo `+·+·�·+·�·+·�·�·+·+·�·+·�·+·+·�; �
°:·<� »jc ] ` g q3` � _` f ~ _`#d ^ nv`	a µ ~ ]3o ` s dbnv� g `	·+·+·�·+·�·+·�·�·+·+·�·+·�·+·+·�; 8
°:· � Â f ~ ]<fh^ db`~ `c²dpq3`!a É xlnva s `x g Î s!f c3aÅd xlc²dma ] x ^ d ^ xlc3a ÉCfl^ ~Nx|dmn f c�q3`

¹W`7�h`c3q ^ `�·�·+·+·�·+·�·+·+·�·�·+·�·+·�·+·+·�·+·�·+·�·�·+·+·�·+·�·+·+·�;��
°:· � ±�Â f ~ ]<fh^ db`~ `c²d¼q g ~Nn s^¶fhovfEs x o nva _` ] x ^ d ^ x|c3a ÉCfh^ ~�x8dmn f c s xlc f c3nv� g ` �,+
°:· �=� ½jxl~ `c3` ^po ` ]3^¶fhk3oÌÊ`~ `.q g�]i^bfhoKf c��h`!~N`!ced¼`!c ]<f a¶nKdmn f c � _`!c _` ^ nv� g `¨· � ± �
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°:· � °¯¾5c ]<f a¶nKdmn f c � _`c _` ^ nv� g `-�wa¶` ^ x|~N`!c3` ^/Êx g c É xlnKa s ` x g�] ` ^ ³h` ^ a�`!c
qinv~ `c3a¶n f c�°�x ³h` s+] x ^ xl~ Ê`!d ^ `aN·�·+·�·+·+·�·+·�·+·�·�·+·+·�·+·�·+·+· � ± 8

°:· � 8 ºÁcÏx oOµ a¶`�q g/]3^bflk3oÌÊ`!~N`zq gP]3^¶fhovf c��h`~ `c²d�`c ](f a¶nKdbn f c � _`c _` ^ nv� g `
`!c�qinv~ `c3a¶n f c�° ·+·�·+·+·�·�·+·�·+·�·+·+·�·+·�·+·�·�·+·+·�·+·�·+·+· � ±,�

°:· � � ¹W` ]3^¶fhovf c��h`~ `c²d¼`c�q3nK~N`!c3abn f c�°u·�·+·+·�·+·�·+·�·�·+·+·�·+·�·+·+· �=� 8
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t f nKd 5¦g c3`È³|x ^ n _`#d _`�x|cÏx oKµ dbnv� g ` s!f ~ ]io `#Î:` o nva¶ab`wq3`pq3nv~ `ciabn f c��¬`#d���y
	 ) 5 9 5
a f c &Ïk3^E_` s!f d xlc��h`c²d ·
Â f c3abnKq _` ^¶f c3a o x s x|d _`6� fh^ nv`�q3`a���������������������������� �za g3^-5 y slË `aÅd g c3` s x|d _`6� fl^ nv`
x kw_` o nv`!c3c3` sf cedb`c g `+qÏxlc3a"!$#%'&)(+*-,�.+/10 � 5 � � o x s x|d _`7� fh^ nv`	q _` ^ nO³ _`!`�q3`a s!f ~ ]io `#Î:`!ajqi`
É xlnva s ` x g Î�q3` ' + `!a ] x s `a�³h` s d fh^ nv` o a Êx sf } f ~ fhoKf �hnK` sf c3a¶d ^bg3s dmn kio `l·
t:n32 `!a¶d g c fhk ´¶`!dÈq3`4! #%'&)(+*-,�.+/10 � 5 �1x oKfh^ a52 `a¶d ] ` ^ ³h` ^ a�a¶n(n o `a¶d sf c s `c²d ^E_`.qÏxlcia
o `a.qi`6� ^E_`a�± Êx6�T`!d�a¶nBn o ³ _` ^ n & `�q3` ]3oKg a	q3`!a sf ciq3nKdbn f c3a�q3nKdb`a	q3`7�����8��9:�<;B`!d�qi`
��9����'�8��9:�<;=·
Æ.c amx|nKd%xla¶a fEs nv` ^	Êx g c É xlnKa s `x g ] ` ^ ³h` ^ a52�amx=�:��<�?>��;�>�4����@)��;�>���<����;A�ABC�D�FEHG �+2 �R� g n
`a¶d g c3` o x�� ^ xlc��hnK`c3ci`.} f ~ f � Ê`ci`�q3`I	 ) 5 ·<ÂÈ` o x ] ` g dÁab` É xln ^ `�q3`)q3` g Î É xKJsf c3a�y
a f nOd¬`c ^ `6�²x ^ qÏxlc²d o `a sf q3n ^ ` s dbn f ciaNqÏx|c3a o `!ab� g ` ovo `!a72 ab` � ]i^bfh] x-�h`6���%a f nKd¬`!c
^ `6�hx ^ qÏx|ced o `a sf q3n ^ ` s dmn f c3apqÏxlcia o `a¶� g ` ovo `aL2¦x�q3`!a s#µ:s!o `!a _`#³lx|c3`a s `c²dba·
r xlc3a o x sfl^b^ `!a ]<f c3qÏx|c s `�q3`�½jnK`~Nxlc3c + ÐÁn ovk ` ^ d6�ªabnNM `aÅd g c�O + ~ f q g3o `�} flovf +
c f ~ ` ^E_`6� gio nv` ^ dm` o � g `QPSR:T#�AM ��yVU �7W R:XZY �+M &�[ �\U]2¦x oKfh^ a f c�x
E�G �+2 �5U^EHG �AM �#·
E�G �+2 �Ba Ë _` s!^ nKd sf ~N~ ` g c3` ^E_` g cin f c q3` sf c fl^ ~Nx g Î$EHG �_2 �`U a=b�cedf	 )gih 5 � fGÊg
o `a 5 b a f c²d o n _`a Êx g c3` a¶d ^ x|dbn &Ïs x|dmn f c ^ ` o x|dbnK³h`!~N`!c²d Êx o xl� g ` oKo `�2¤`a¶d s!f c3a¶d ^bg3s +
dmn kio `�y o `a 5 b a f c²dÁqi`a ^E_` g c3n f c3a¼q3`�a¶d ^ x|dm`!a·
r Ë x ]i^Ê`a o `a sf ciq3nKdbn f c3aRq3`¼a g3]3]<fh^ dwq Ë g c É xlnva s `x g�] ` ^ ³h` ^ a52 �ln o `�ÎinKa¶db` g c fhg ³h` ^ d
5 , q3`ciab`IqÏxlcia 5 � o x a¶d ^ x|db`@q3`Iq3nK~N`!c3abn f c¯~Nx8Î:nv~Nx o `�q3`f2 � `!c ^ `!a¶d ^ n s dmn f c
x g � g ` o 2 `!a¶d ^E_`!q g nOd Êx g c�a µ aÅd Ê`~ ` ovfEs x o y

2�j gik U Gml3�_2 �<j gnk
»Ác ]3^ `~ nv` ^w^ `7�²x ^ q�cÏxeo (KÉª](fhgi^b^ x|nKdÈxl~N`!c3` ^�Êx ] `c3a¶` ^ � g ` s `!dbdb`	a¶d ^ x|db`	q3`!c3ab`w´ fhg `
g c ^3�fho ` ]i^E_` ]<f c3q _` ^ x|ced�y g c É xlnKa s `x g�] ` ^ ³l` ^ aÁ`aÅd � ]3^ `!ab� g `6� g c�a µ a¶d Ê`~ ` oKf:s x o ·
¹ Ë `#Î ]w_` ^ nK`c s `j~ f c²d ^ `�� g ` s `pc Ë `!a¶d ] xla o ` s x|a�yhq3`!a s } f ab`!a1`aba¶`c²dmnK` oKo `a5a¶` s x s }3`c²d
qÏxlc3a o `!apa¶d ^ x|dm`!a¼q3` ] `#dmnKdb`�q3nv~ `c3a¶n f c�·
¹G` ]<f nvc²djq3`�³ g `)~ n s^¶fhovfEs x o x s!sfh^ q3` o x�~ �`!~N`�nv~ ]<fh^ dmxlc s ` Êx�d fhg dm`a o `!a¼a¶d ^ x|dm`!a
]3g nva¶� g ` s `wa f c²d o `a sf c fh^ ~Nx g Îp	 )gKh 5 � g n µ nvc²dm` ^ ³Env`!c3c3`c²d-`!d�c f c ] xla�ab` g3o `!~N`!c²d
o `a¼aÅd ^ x8dm`a�y o `aS	 )gih 5"f c²d¼d fhg a o xz~ �`!~N`.qinv~ `c3a¶n f cª·

;



t f nKd�2 g c É xlnva s `x g ] ` ^ ³h` ^ a a g3^ 5 ·1tix@³|x ^ n _`!d _` s x ^ x s d _` ^ nKa¶dmnK� g `�E�G �_2 ��`!a¶d o `
]3^ `!~NnK` ^ nvc²³|x ^ nQxlc²d¼� g n ovg n�`a¶d�xla¶a fEs n _`|·<ÂÈ`!dÁnvc²³|x ^ nvxlc²d ] ` g dÁab` ^ x /Nci` ^ y f c ] ` g d
sf c3aÅd ^¶g n ^ ` o `����8�����=�����)��;�>���<����; �ABC����qi`H2¦� g n�`a¶d g c3`�a f ~ ~ ` ÉCfl^ ~ ` ovo ` Êx s!f ` / +
s nv`!c²dmaj`c²dmnK` ^ a¼q3` s!f c fh^ ~�x g ÎIy

EHE �+2 � U �b�cCd X b 	 )g h 5

¹�x/³|x ^ n _`!d _`�`#d o ` s#µEso ` s x ^ x s d _` ^ nvaÅdmnv� g ` sf cedbnv`!c3c3`c²d k `x g3sflg3] q Ë nvc ÉCfl^ ~Nx|dmn f c3a
a g3^ 2�·WÃRx ^ `�Îi`!~ ]io ` f c ] ` g d�q _`!q g n ^ `�q3` E�G �+2 � g c3`�aÅd ^ x8dmn &3s x|dbn f c@qi` 5 ] x ^
^ x ]3]<fh^ d Êx o xl� g ` oKo `p2 `!a¶d sf c3a¶d ^bg3s dmn kio `l·
À fhg dm` ÉCf nva6�:q g�]<f nvc²d�qi`�³ g `.q3`aSO + ~ f q g3o `a7� o x�³|x ^ n _`!d _` s x ^ x s d _` ^ nvaÅdmnv� g `4E�G �AM �
c Ë `!a¶dÁ� gªË g c3`)x ]3]3^bf Î:nv~Nx|dbn f c � sf ~ ~ g dmx|dmnO³h`6��q g O + ~ f q g3o `4M ·
»Ác ] } _`!c f ~ Ê`c3`w`a¶ab`c²dbnv` o q f c²d o ` s!µEs!o ` s x ^ x s d _` ^ nKa¶dmnK� g `Èc3` ^ `ciq ] xla k nv`c sf ~ ] db`
`a¶d s ` ovg n�q3`ajq3n  ¼_` ^ `c²dm`!a¼~ f c f q ^¶f ~ nv`a�xlaba f:s n _``!a Êx g c É xlnKa s ` x g�] ` ^ ³l` ^ a!·
º�nvciabn �RabnS2 `!a¶d ] ` ^ ³l` ^ a�x ³h` s E�E �_2 � U���� 	 )g 5 x oKfh^ a f c abxlnKd�� g `�2 `aÅd g c
a µ a¶d Ê`~ ` oKf:s x o q3` ^ xlc���� � slË `a¶d#+ Êx + q3n ^ `pq g�s �f d _`¼q3`a\O + ~ f q g3o `!a g c &Ïk3^E_`¼³l` s d fh^ nv` o
Êx sf cic3` s dmn f c ]3o x8dm` �B~Nxlnva f cNc3`�abxlnKd ] xlawq3n ^ ` � ^ xlc3q s } f ab`	qi` o x ^ ` ]3^E_`!ab`!cedmx|dmn f c
q3`Á~ f c f q ^¶f ~NnK`�q g a µ a¶d Ê`~ ` oKf:s x o 2 Êx ] x ^ dmn ^ q3`¼a f c�a¶` g3o7s!µEs!o ` s x ^ x s d _` ^ nKa¶dbnv� g `l·
t:n E�G �_2 � U a b�cCdp	 )g h 5 `!dja¶n f c�c f dm`
	 b U 	 )g h 5 `!d

	��b y U	 b�� �
� cCd�� ���� b

	 �
x ovfh^ a f c�abxlnKd¼x|aba fEs nK` ^ c3x|d g3^ ` oKo `~ `c²d Êx�2 g c�a µ aÅd Ê`~ ` ovfEs x o�� b a gi^ps }Ïxl� g `
	 �b ·� b `aÅd o x ^ `!a¶d ^ n s dmn f c Êx�	 �b q g ~Nn s^bflovfEs x o nva _`Rq3`ptix8d f�o ` oKf c��jq3` 5 b y � b a Ë fhk dmnv`!c²d
] x ^ a ]w_` s nvx o nKamx|dbn f c o ` ovf c���q3` 5 b ]3g nKapd ^ x|c3a ÉCfh^ ~�x8dmn f c¬q3` $ fhg3^ nK` ^ ·
t:n�����	 �b �²`!d1abn��Iy � 9 ' `aÅd g c3`jx ]3]3o n s x8dmn f c)dm` ovo `È� g `!� j g h#"%$ UM±��&�'�)(%*,+'-nU.�
`!d/�*`aÅd g c ³ f nva¶nvcÏx-�h`�q3` � �0� ��x oKfh^ a � b1� +�U32�4 �_2 � (%*,+'- � fWÊg 254 `aÅd o ` ÉCf c s dm` gi^
q3`a s!µEso `a _`!³|xlc3`!a s `c²dmaÁq3` r ` o n0�hc3`|·
t:n o Ë f cuq _`a¶n ^ ` ^E_` sg3]w_` ^ ` ^ q3`a.nKc ÉCfh^ ~Nx|dbn f c3apa g3^	o `a	~ f c f q ^bf ~NnK`a¼q3`�2 x ³h` s `!c
d �`!db` o ` ]3^ nKc s n ] `�q Ë x s!sfh^ q3` ^ o xI~ �`~ `�nv~ ](fl^ d x|c s ` ÊxId flg dm`!a o `a�a¶d ^ x|db`a7�%n o `aÅd
cÏx|d gi^ ` o qi`�d ^ x ³|xln oKo ` ^ x ³h` s�o `a¼a µ a¶d Ê`~ `a ovfEs x g Î � b ·
t:n f c¬x g c�a µ aÅd Ê`!~N` oKf:s x o6� a g3^ 5 � slË `a¶d#+ Êx + q3n ^ ` g c &Ïk3^E_` ]3o x8d �1x ovfh^ a f c sf cicÏx � ( d
q3`a s!o xla¶ab`a s x ^ x s d _` ^ nKa¶dmnK� g `a�� g n ^ `ciq3`c²d sf ~ ] db`@q3` o x�~ f c f q ^bf ~ nv`�q3` � y
s `/a f c²d o `!a so xlaba¶`a s x ^ x s d _` ^ nva¶dbnv� g `!a�a¶` s!f c3qÏxln ^ `!a s!f c3aÅd ^bg nKdm`!a ] x ^ ÂÈ}3`!`6�h` ^ `#d
t:nv~ f c3a!·
ÂÈ`a s!o xla¶ab`!a+³EnK³l`c²d�qÏxlc3a o x sf } f ~ fhovf �lnv`)`!c�q3`7� ^E_` nv~ ] xln ^ q3` 5 Êx s!f ` / s nv`!cedba
qÏxlc3a '87%9 y

�



��� � � � �8#�� � & $ � 5 &(' 7%9 �
r xlc3a s `�~ _`!~ f n ^ `-��`c�a g nK³|xlc²d5q3`!a5nvq _`!`aBq3`�Ç�·²{ux o � ^ xlc��h`"�C³ f n ^�� t�� � � f c ]3^E_`ab`!c²dm`
o x sf c3a¶d ^bg3s dmn f c+q Ë g c�c flg ³h` o nvc²³|x ^ nvxlc²d ](flg3^ªo `!a É xlnva s `x g Î ] ` ^ ³h` ^ a1y o `
	 >��; ����� ��3��;
� �-����9 ��9���1��� g nj`a¶d g c3` � _`!c _` ^ x o nKamx|dbn f c x g Î É xlnva s ` x g Î ] ` ^ ³l` ^ aNq3` o x ]3^ `!~Nn Ê` ^ `
so x|abab` s x ^ x s d _` ^ nvaÅdmnK� g `+a¶` s!f c3qÏxln ^ `�q3`!a &Ïki^E_`a ]3o x|dma!·
¹�x sf c3a¶d ^bg3s dmn f c�`!a¶d o xza g nK³|xlc²dm`|·
t f nKd 5 g c3`¼³|x ^ n _`!d _`Áx|cÏx oKµ dbnv� g ` sf ~ ]3o `#Î:`jq3`¼q3nv~ `c3a¶n f c=��`!dwa f nKd\2 g c É xlnva s `x g
] ` ^ ³h` ^ aÁa g3^ 5 ·	 q _`abn0�hc3` o x)³|x ^ n _`#d _` s x ^ x s d _` ^ nvaÅdmnv� g `�q3`Q2 y 	 y U^EHG �+2 ���]	 ) 5 ·r xlc3a�	"� f cPq _` & cinKd g c3` ] x ^ dmnv` ^E_`6� g3o n Ê` ^ `�	 � � 	 ! ! y U 	 � 	 � `!a¶d g c É ` ^ ~ _`
xlcÏx oOµ dbnv� g `.q3` s!f q3nK~N`!c3abn f c � qÏxlc3a 	�·	 � `a¶d oÌË `ciab`~ k3o `�q3`!a ]<f nKcedba o nva¶ab`!a+qi` 	�x g ³ f nva¶nvcÏx��l`�q3`a¶� g ` o a o x ]3^¶f ´¶` s dmn f c
� j � y�	 9:5 `a¶djq3` ^ xlc�� sf cia¶d x|ced·
ºÁ³h` s�o `a¼c f dmx|dmn f c3a ]3^E_` s<_`q3`!cedb`a7� f c�x�y�	 � y U�� b 	 �b
t g3^ 	 � � f c+x o `5a µ aÅd Ê`!~N` ovfEs x o q f c3c _` ] x ^Wo `a � b q f ced f c sf c3a¶nvq Ê` ^ ` o `Rq _`!db` ^ ~ nvc3xlc²d
� g n�q f c3c3` g c3` s!o xla¶ab`�`c sf } f ~ flovf �hnK`�qÏx|c3a # $ � 	 � &(' 7%9 ��·
¾1c ^ `7�²x ^ q3xlc²d o `a¼~ f c f q ^bf ~ nv`!a�q g a µ a¶d Ê`!~N` ovfEs x o ~ f q g3oKf�� � � f c fhk dmnv`!c²d g c3`
so x|abab`jqÏxlcia # $ �0	 � & '87 $� 9 �-� g ` o Ë f c d ^ xlc3a ](fl^ dm` ] x ^ nKa f ~ fh^b] }3nva¶~N`�qi`ÁÀp} f ~ `!c
��� � # � ,�� $��� �_	 ) 5 &(' 7 $� 9 ��·
¹G` ^E_`a gio d x8d ]3^ nKc s n ] x o `!a¶d o `.a g nK³|xlc²d �Cdb} _` fh^Ê`~ `+°:· � · � ��y
� � !"$#&%('"$)*",+�- ��;A; � ��� :�����4���L�3� 9 ��9.0/)� �1f�0i� ��� :�����

��� � #�� ,2� $� �+	 ) 5 &(' 7 �
° 9 �

BC�D���43 9. ��8����� ���657	 >��; ����� ��3��;8� �-��� 9 ��9���1�95:	)�L2<;

t:n��hc3x ovf cia.x g a¶abn5� g ` qÏxlc3a o x ]i^ ` g ³h` q g dm} _` fh^Ê`!~N` ]3^E_` s<_`!q3`c²d f c/q _`~ f c²d ^ ` g c
x g d ^ ` ^E_`!a g3o d x|dznv~ ](fh^ d xlc²d y o `aza µ a¶d Ê`!~N`!a ovfEs x g Î � b ab` sf ~ ]<fh^ db`c²d k nv`c�~ f +
q g3ovf<� � ] x ^)g c3`�d ^ xlc3a ÉCfh^ ~Nx|dmn f c s xlc f c3nv� g `Nq3`�¹W`6�l`c3q ^ `¬� g n ^ xl~ Ê`c3` 	 b `!c
](f a¶nKdbn f c � _`c _` ^ nK� g ` �C³ f n ^�o `�db} _` fh^Ê`~ `�°:· � ±i· ° ]<fhg3^�g c _`c f c s<_` ]3^E_` s nKa ��·WÂ f ~ ~N`
o ` É xlnKd ^ `~Nx ^ � g ` ^ ¸z·-¹Gx gi^ `c²d6� s ` ^E_`a gio d x8d�c Ë `!a¶dzabxlc3a+q fhg db` ] x|a ] x ^ dmn sg3o nv` ^NÊx
o x d ^ xlcia ÉCfh^ ~�x|dbn f c�q3`)¹G`7�h`ciq ^ `¬y7n o�f- �^ `)q3`!a ] ` ^ a ] ` s dmnO³h`!a	nvc²d _` ^ `!abamx|cedb`a.a g3^�o x
q3`a s^ n ] dmn f c�~Nn s^¶fhovfEs x o `�q3`!a É xlnva s ` x g Î ] ` ^ ³l` ^ a·

�



½j`#³h`c f c3a ki^ n Ê`#³h`!~N`!cedja g3^¼o ` É xlnOdpq3`�� g3f dmnK`c²dm` ^¼o `a s!f ` / s nv`!cedba ] x ^ � � ·
r Ë g ci` ] x ^ d � s ` ]i^bfhk3oÌÊ`~ `�qi`zabn0�hc3`zx ]3] x ^ x � ( djqÏxlcia o x q _`~ f c3aÅd ^ x8dmn f c�� g xlciq f c
g dmn o nva¶` o `!aBd ^ xlc3a ÉCfl^ ~Nx|dmn f c3a s xlc f c3nK� g `a ]<fhg3^ ab` ^ xl~N`!c3` ^ `!c ]<f a¶nKdmn f c � _`!c _` ^ nv� g `|·
¹G` s!f ~ ]<fh^ dm`~ `c²d�qi`a�a µ a¶d Ê`~ `a ovfEs x g Î ] x ^ d ^ xlcia ÉCfh^ ~�x|dbn f c s xlc f c3nv� g `�c Ë `aÅd
sf c²d ^3�fho#_`N� g `�~ f q g3ovf�g cTa¶n��hc3`|·�¾1cTd fhg db` � _`!c _` ^ x o nOd _`-� g c3`Nd ^ xlc3a ÉCfh^ ~Nx|dbn f c s x +
c f c3nK� g ` ] ` g d É xln ^ `�x ]3] x ^ x � ( d ^ `�qÏxlcia o x k xla¶` Êx oÌË x ^b^ nK³ _``�q3`!a�abnKc�� g3o x ^ nOd _`!a�� g n
c Ë `�Î:nva¶dmxlnv`!c²d ] xlaÈx g q _` ] x ^ d%`!d s `!awc flg ³h` ovo `!a1abnvc�� g3o x ^ nKd _`aR³ f c²dÈq f c3c3` ^ cÏx|nvababxlc s `
Êx q3`!a � fhg + � ·
ÃRx ^ `#Î:`!~ ]3o `��B`!c�qinv~ `c3a¶n f c ° � o xud ^ xlc3a ÉCfh^ ~Nx|dmn f c�q3`�¹W`6�l`c3q ^ `�`!c²³ f nK` o ` sf +
c fh^ ~Nx o�Êx g ci` sg3k nv� g ` o nva¶ab`)a g3^�o ` s!f c fh^ ~�x o�Êx g c sg a ] ·�º oÌË x ^b^ nK³ _``-� f cIx g c3`
abnvc�� g3o x ^ nKd _`�� o Ë fl^ n��lnvc3`zq gPs!g a ] ��qÏxlc3a o x k xlab` �=} fl^ a+ab` s dmn f cPc g3oKo `-� o ` sf c fh^ ~Nx o
x g�s!g a ] `aÅd o nva¶ab` �È� g nWc Ë _`#d xlnOd ] xla ]3^E_`!ab`!cedb`zx g q _` ] x ^ d ·
r Ë x g d ^ ` ] x ^ d6�Èq3`!a�`#Î:`~ ]3o `!a¬`#Î ]3o n s nKdm`!a � o ` s!g a ] `c ]<f abnOdmn f c � _`!c _` ^ nv� g `IqÏxlcia
o x ] x ^ dbnv`�°:· � � `!d oÌË `#Î:`!~ ]3o `�q f c3c _`�qÏxlcia � t0� ��~ f c²d ^ `c²d � g ` o ` ]i^bfhoKf c��h`!~N`!ced
c Ë `�Î:nva¶db`�� gªË x ]3^Ê`aÁx ³ f n ^ � gif dmnK`c²d _` o `!a sf `7/ s nK`c²dma ] x ^ � � ·
ÂÈ`a�`#Î:`~ ]3o `az~ f c²d ^ `c²d�� g ` oÌË xl~ k n�� g o ( d _`�q3`¬a¶n��hci`¬c Ë `a¶d ] xla g c x ³|x|d x ^ q3` o x
q _`~ f c3aÅd ^ x8dmn f cª·

¹G`�q _`!dm` ^ ~ nvcÏx|cedz~Nn s^bflovfEs x o `aÅd g c3` � _`!c _` ^ x o nKamx|dbn f cTqi` o x ]3^ `~ n Ê` ^ ` s!o xla¶ab` s x +
^ x s d _` ^ nvaÅdmnv� g `�a¶` sf c3qÏxln ^ ` � $ � � �¼x g Î�ab`!c3aja g nO³lx|cedba�y

� abn � `aÅd g c�a µ a¶d Ê`~ ` ovfEs x o a g3^ 5 x ovfh^ a)a f c q _`!db` ^ ~ nvc3xlc²dz~ n s^¶fhovfEs x o `!c
d xlc²dj� g ` É x|nva s ` x g�] ` ^ ³h` ^ a ^ `q f c3c3` � $ � � ��� # $ � 5 & ' 7 9 � � x g a¶n��hci` ]i^Ê`a �

� a¶n 2 `!a¶d g c É xlnva s ` x gu] ` ^ ³l` ^ a.a g3^ 5 `!d�abn 5 , `!a¶d	abx�a¶d ^ x|db`)q3`)q3nv~ `c3a¶n f c
~�x8Î:nK~�x o ` �=aÅd ^ x8dm` fhg ³h` ^ db` ��x ovfh^ a o `Nq _`!dm` ^ ~ nvcÏx|ced+~ n s!^bfhoKf:s x o q3` 2 � sf cedbnv`!ced)�
o x so xlaba¶` � $ � G l �_2 � j g k � � # $ � 5 , & ' 7 9 � �=x g a¶n��hci` ]3^Ê`!a �

� abn�� `a¶d g c3`�a flg a#+Ì³lx ^ n _`#d _` o nKaba¶`�qi` 5 `!d � g ` ��� `aÅd g c¯a µ aÅd Ê`~ ` ovfEs x o
a g3^ �"x oKfh^ a Êx g c¯q _` s x o x��l` ]3^Ê`a o `�a µ a¶d Ê`!~N` ovfEs x o ��� _`#dm`!c3q g�] x ^ � _` ^bfMÊx 5
`a¶d g c É xlnva s ` x g�] ` ^ ³l` ^ a)a gi^ 5 q f c²d o `�q _`!db` ^ ~NnKcÏxlc²d+~Nn s^bflovfEs x o `aÅd � $ � ��� � �# $ ��� &(' 7%9 � � x g abn0�hc3` ]3^Ê`a �

¹G`uq _`!db` ^ ~ nvc3xlc²d�~Nn s^¶fhovfEs x o `�Î ]3^ nK~N` o ` É xlnOd�� g ` o `a¬a µ a¶d Ê`!~N`!a ovfEs x g Î � b ci`
a f c²d ] xla�nvciq _` ] `c3q3xlc²dma�yªn o a	a f ced o n _`a�`c²d ^ ` + ` g Î s x ^ n o a ]3^bf ³Env`!c3c3`c²d+q g ~ �`!~N`
É xlnva s ` x g ] ` ^ ³h` ^ a*! f c x g ci` ^ ` o x|dmn f cu`!c²d ^ ` � b `#d � � a¶n oÌË nvc²dm` ^ a¶` s dbn f c 	 b
	 	 �`a¶dÁq3` sf q3nK~N`!c3abn f c � qÏxlc3a 	�·
Ã ^E_` s nva f c3a s `�� g nWab` ] xlaba¶`�`!c�qinv~ `c3a¶n f c�°:·

� ±



t f nKd 2 g c É xlnKa s `x g�] ` ^ ³l` ^ aÁa g3^ 5 U ' � ^ ` o x8dmnK³l`~ `c²d Êx g ci` s!fhg3^¶k ` ]3o xlc3`QE Êx
abnvc�� g3o x ^ nKd _`	nva fho#_`!`	`cu±i·
Æ.c�x�yDE�G �_2 ��� 	")g 5�� 	")� 5�� 	")l 5 ·
¿ f d f c3a s!f ~N~ ` ]3^E_` s<_`qi`~ ~N`!ced !Mo ` sf ~ ]3o#_`!~N`!c²d xln ^ `¼qÏxlc3aSE�G �+2 �5q3` o x ] x ^ dmnv`
^E_`6� g3o n Ê` ^ `.qi`HEHG �+2 �#·
Æ.c�x ! U �+	 )g 5 	 	 )� 5 � � �+	 )� 5 	 	 )l 5 �#·
t f nv`!c²d��:E��	�
� � $ 0 0 0 � o `a sf ~ ]<f amxlc²db`a¼n ^¶^E_`q g3s dbn k3o `apq3`�E�·
¹G`�q _`#dm` ^ ~ nvcÏxlc²d¼~ n s!^bfhoKf:s x o `!a¶d sf c3a¶d ^bg nOdÁa g3^¼o `!ap~Nn s^bflovfEs x o nva _`!aÈa g nK³|xlc²dma�y

�� g �+2 �È� g nWq f c3c3` o `�a µ a¶d Ê`~ ` oKf:s x o � g a g3^ 	 )g 5
��o `!a � ��� �+2 �È� g nWq f c3c3`!c²d o `apa µ aÅd Ê`~ `a ovfEs x g Î � �Ga g3^ 	 )��� 5 � !
�� l �_2 �È� g nWq f c3c3` o `.a µ aÅd Ê`~ ` ovfEs x o � l a g3^ 	 )l 5 � !

Æ.c�c f db`�� g �����G`!d�� l o `apq _`#dm` ^ ~ nvcÏxlc²dbajqi`aja µ a¶d Ê`~ `a ovfEs x g Î ]3^E_` s<_`!q3`c²dma!·
! 	 	 )l 5 s!f c²dmnK`c²d g c�c f ~ k3^ ` & c3nWq3` sf q3n ^ ` s dmn f c3a�������� $�� � � ��� ·Æ.c�x o x ] x ^ dmnOdmn f c ! U ! g �6! l � �8±���� fGÊg

� ! g U 	 )g 5 	 ! � � � ± ! ± � �"! E � �8±#�4U �$�+E �� a f c²d o `a ](f nKc²dmaÈqi` o x+ab` s dmn f c
c giovo `.} fh^ a fh^ n��hnKc3`

� ! l U 	 )l 5 	 ! � � �=±�! ± �%��U �&���'��� � �8±#�-��a f c²d o `a sf q3n ^ ` s dmn f c3a Êx o Ë fh^ n��hnKc3`
} fh^ a¼a¶` s dbn f c�c g3ovo `

� �8±#��q _`!abn��lc3` oÌË fh^ n0�hnvc3`ÁqÏxlc3a o xzab` s dmn f c�c g3oKo `|·
�8±#�)`!a¶djd ^¶fh]�] `#dmnKd �Cq3` sf q3nv~ `ciabn f c�° � ](flg3^ nvc²dm` ^ ³l`c3n ^ q3xlc3a o ` ]3^¶fhovf c��h`~ `c²d·
¾1cNd fhg d ]<f nvc²d%q3` ! g U��$�1E �� � o ` ]3^¶fhovf c��h`~ `c²d sf c s ` ^ c3`(� g `!d g c�a¶` g3o q3`!a)���Ry
o ` ^ ` s!fhovo `~ `c²dj`c s `a ](f nKc²dma ]3^bf ³Env`!ced�q g�É x|nKdj� g ` o `a s!µEso `a ]i^bfEs }3`a	`#d s#µEso `!a
_`#³|xlc3`a s `!cedba o ` ovf c���qi`HE��G³Env`!c3c3`!ced _`� g n ]w_`a¼q3`!ajx g d f ~ fh^¶] }3nKab~ `apcÏx|d g3^ ` o a
��* � �,+ x ^.- Â�xlc�� `!d ��* � � Â�xlc - + x ^ ��� g n f c²dj~ �`!~N`!apq _`!db` ^ ~ nvc3xlc²dma·
¾1cId fhg d ]<f nKced�q3` ! l U �/�-�	�0� � �8±#�-� o ` ]3^¶fhovf c��h`~ `c²d sf c s ` ^ c3`1� l `!d s ` ^ dmxlnvciaq3`a���� ·
t:n f c & Î:`12uqÏxlc3a3� � & � � � &%465 ��� o `a s!f ~ ]<f abxlc²dm`a�q3`$E¦� g n1nKcedb` ^ ³:nK`c3ci`c²dza f c²d
o `a E��Wdb` ovo `ap� g `7��� � 	 )��� 5 ·
º ]<f aÅdm` ^ n fh^ n � f c ] ` g djq3n ^ `.� g ` o `.a µ a¶d Ê`~ ` oKf:s x o � l x�x g d flg3^ q3`�����`�Îix s db`~ `c²d
o `.q _`#dm` ^ ~NnKcÏxlc²djq3` o xz~ f c f q ^bf ~NnK`�� g n sf ~ ] `c3a¶` o ` ]3^bf q g nOd¼q3`a¼q _`#dm` ^ ~ nvcÏxlc²dba
q3`aj~ f c f q ^bf ~ nv`!aÈq3`!a8��� sf c s ` ^ c _`!a·
Ã oKg a ]3^E_` s nva _`!~N`!c²d �la f nKd/2 �9� � & � � � &%465 � & Î _`p`#d5a f nOd;:<� g c ] `!dmnOd o x s `#dBq3`N	 )l 5 � !
� g n�`c²d fhg3^ ` o x s!f q3n ^ ` s dmn f c=�0�&·Èº>:<��`aÅd�xlaba f:s n _` ] x ^�o `ua µ aÅd Ê`!~N` oKf:s x o � l g cc f ~ k3^ `�?@�!� ' ) ·

�,�



t f nKd.*���y U � � � � � & � � � &%4 � 7 �0� �]	 )��� 5 �e·<Ã fhg3^ d flg d � qÏx|c3a(*�� o `�a µ aÅd Ê`~ ` ovfEs x o
� �-x g c3`+~ f c f q ^bf ~ nv`�� � � �	x g d fhgi^ qi` o x sf q3n ^ ` s dmn f c ���	qÏxlcia"	 )��� 5 � ! ·
¹ Ë _`6�hx o nOd _`	� g n ] ` ^ ~ `!d¼qi` ]i^bfhoKf c��h` ^po `.q _`#dm` ^ ~NnKcÏxlc²d¼~ n s^¶fhovfEs x o a g3^ ���	`!a¶d+y

? �"U��
� c��	� � � � �

r xlc3a o ` s xla ] x ^ dmn sg3o nv` ^ q Ë g c É x|nva s ` x g ] ` ^ ³h` ^ aNa g3^ � ' � & ± � � f c ] ` g d q f c s nvc +
dm` ^¶]3^E_`#dm` ^Áo `.q _`!db` ^ ~ nvc3xlc²d¼~Nn s^bflovfEs x o<sf ~ ~ `	a g nOd ·

� g U G l �+2 � j g�
 � `!a¶d g c�a µ a¶d Ê`~ ` oKf:s x o a g3^ 5 � E�·
t:n��:E�� �
� � $ 0 0 0 � q _`a¶n��hci` o `a s!f ~ ](f abxlc²dm`!ajn ^b^E_`q g3s dmn k3o `!a�q3`IE%� o ` ÉCf c s db` g3^ � s#µEso `!a
_`#³|xlc3`a s `!cedba o ` ovf c��Nq3` E���� ÉCfhg3^ c3nKd g c É xlnKa s ` x g 2 ��� 2 ] ` ^ ³h` ^ a.a gi^ E�� ^ ` o x|dmnO³h` +
~N`!ced Êx oÌË fh^ n��hnKc3`l·

�� �Gy U G l � 2 ��� 2 � j � �� `!a¶d g c�a µ a¶d Ê`~ ` oKf:s x o a g3^ E �� y U E�� � �8±��e·
¹G`+q _`#dm` ^ ~NnKcÏxlc²dj~Nn s^¶fhovfEs x o q3`I2 sf c²dmnK`c²d�x g a¶n��hc3` ]3^Ê`a o `ajq _`#dm` ^ ~NnKcÏxlc²dma¼q3`!a
a µ a¶d Ê`~ `a oKf:s x g Î � g `!d �� � & ����� 4 �Ï`#d�x g3sg ci`�x g d ^ `+nKc ÉCfh^ ~�x|dbn f c�·
¹G`�a µ aÅd Ê`!~N` ovfEs x o � l a gi^ 	 )l 5 � ! c Ë x ]i](fh^ dm` ] x|a+q Ë _` o#_`~ `c²d�c flg ³h`x g y�`c g c
s ` ^ d xlnKc�ab`cia6�²n o `aÅdw`�Îix s db`~ `c²d o `�a µ aÅd Ê`!~N` ovfEs x o q f c²d o `�q _`!db` ^ ~NnKcÏxlc²d sf ~ ] `c3a¶`
o `a¼q _`#dm` ^ ~ nvcÏxlc²dbapq3`aja µ a¶d Ê`~ `a ovfEs x g Î �� �Ì·
Æ.c ] ` g d ] `!c3ab` ^ x g Î �� � sf ~N~ ` Êx�qi`a5a µ aÅd Ê`~ `a oKf:s x g Î�a g3^ qi`a5q3nKab� g `a _` ](f nvc²d _`!a
! )� �3q3nKab� g `aj� g nWa f cedjd flg ajx|dbdmx s } _`a¼`!c o ` g3^ps `!c²d ^ `|·<¹G`�a µ aÅd Ê`!~N` ovfEs x o5� l `a¶d o Êx](fhgi^ �|³:nKaba¶` ^ � o `!a �� �G`c²d ^ ` + ` g Î(·

ÂÈ`�~ _`~ f n ^ `	`aÅd ^E_`q3n0� _` sf ~N~ `.a g nOd ·
¹�x ]i^ `~ n Ê` ^ ` ] x ^ dbnv` ^ `7� ^bfhgi] ` g c s ` ^ d xlnKc¬c f ~ k3^ `	qi` ^E_`!a g3o d x|dbawdm` s }3c3nK� g `a¼`!dpqi`
^ x ]3] ` o a¼� g nWab` ^¶f c²d g dmn o nva _`apqÏx|c3a o xza g nKdm`|·
¹�x�q3` g Î:n Ê`~ ` ] x ^ dmnv`.`!a¶d sf c3amx s!^E_`!` Êx o x s!f c3a¶d ^bg3s dmn f c�`#d Êx o xzq _`~ f c3aÅd ^ x8dmn f c�qi`
oÌË `#Î:nvaÅdm`c s `+q g q _`!dm` ^ ~ nvcÏx|ced¼~ n s!^bfhoKf:s x o q Ë g c É xlnKa s ` x g�] ` ^ ³l` ^ a·
¹G`Iq _` sflg3] x��h`/q3` s `!d¶dm`Iq3` g Î:n Ê`~ ` ] x ^ dmnK`@a g nOd o nKc _` x|n ^ `!~N`!c²d o `!a _`!dmx ] `a�q3` o x
q _`~ f c3aÅd ^ x8dmn f cª·
Æ.c s!f ~ ~N`!c s ` ] x ^ ~ f c²d ^ ` ^ � g ` o ` ]3^¶fhk3oÌÊ`~ `Nq g�]i^bfhoKf c��h`!~N`!ced)`aÅd ovfEs x o a gi^
	 ) 5 `#d�� g `�a¶n o ` ]3^¶fhovf c��h`~ `c²d�`#Î:nKa¶dm`-�Wn o `!a¶d g c3nK� g ` � ] x ^ dmnK` °:· °�� ]3g nva.� g ` o `

� °



]3^bfhoKf c��h`!~N`!c²d	`cIqi`} fh^ a.q Ë g cIa fhg a#+ `!c3ab`!~ k3o `�q3` sf q3nK~N`!c3abn f cI°�qÏx|c3a 	�a g /�d
� ] x ^ dmnK`+°:· 8 �#·
¹G` ]3^¶fhk3oÌÊ`~ `	q g�]3^bfhoKf c��h`!~N`!c²dpa g3^¼o `a ](f nvc²dma�qi` o xzab` s dmn f c�c giovo ` 	 )g 5 � ] x ^ dmnv`
°:· ;���} fh^ a sf q3nv~ `ciabn f c °uab` ^ xl~ Ê`!c3` � ^3�x s ` Êx/°:· + x g�s xla/� � X 5 U � � g nÈ`aÅd
d ^ x|nKd _`.q3xlc3a o x ] x ^ dmnK`+°:· �:·
Ã fhg3^ d ^ x|nKdm` ^�o ` ]3^¶fhovf c��h`~ `c²d�} fh^ azab` s dmn f cTc g3oKo `�� f c ^ xl~ Ê`c3` o ` ]3^bfhkioÌÊ`~ `�`!c
](f a¶nKdbn f c � _`!c _` ^ nv� g ` � ] x ^ dbnv`+°:· �=� ��·
Ã fhg3^ a¶` ^ xl~ `c3` ^ `c ](f abnKdbn f c � _`c _` ^ nK� g `�� o x�d ^ xlcia ÉCfh^ ~�x|dbn f c s xlc f c3nv� g `�q3`�¹W` +
�h`c3q ^ `+a g /�d � ] x ^ dmnK`+°:·<� �#·
Æ.c s!f c²d ^3�fho `)x ovfh^ a o ` sf ~ ]<fh^ db`~ `c²dÁq3`a.~ n s!^bfhoKf:s x o nKa _`apqi`�tix|d f q Ë g c É xlnva s `x g
] ` ^ ³h` ^ a ] x ^�o x�d ^ xlc3a ÉCfh^ ~Nx|dmn f c s xlc f c3nK� g ` É xlnva s `x g dmnK� g `.xla¶a fEs n _`!` Êx o x)d ^ xlc3a ÉCfh^ +
~�x|dbn f cPq3`�¹W`6�l`c3q ^ ` � ] x ^ dbnv`�°E· � ± �+`c�`�Îixl~NnKcÏxlc²d�qÏxlc3a g c ]3^ `!~NnK` ^ db`~ ] a s `
� g nªab` ] xlaba¶` ](fhgi^�o `!a É xlnKa s `x g Î sf c3aÅd xlc²dba 9 � � fWÊg�� `!a¶d g c�a fhg a#+ `a ] x s `.qi` 5
� ] x ^ dmnK`+°:· � �#·
t:` o nv~ nKdm` ^ x g�s xlaÁq3` 9 ] ` ^ ~N`#djq Ë x8dbd ^ x ]3] ` ^jo `!a � � � g ` oÌË f c�a fhg }Ïx|nKdm`+� g n ]3^bf +
³:nK`c3ci`c²d�x oKfh^ ajq Ë g c3` ÉCfh^ ~ g3o `+qi`�Ã5n s x ^ q + ¹G` É a s }3`#d � ]ig nva¶� g ` o `!aÁa¶` g3o `a	a¶nvc�� gio x +
^ nKd _`aj� g nBx ]i] x ^ x|nvaba¶`c²dÁ� g xlc3q g ci`�d ^ xlc3a ÉCfh^ ~Nx|dmn f c s xlc f c3nv� g ` ^ xl~ Ê`ci`)`c ](f abn,+
dmn f c � _`c _` ^ nv� g `�a f c²dÁ� g x|q ^ x|dbnv� g `!a·
Æ.c g dbn o nKab`.x ovfh^ a o ` ÉCf c s dm` gi^.� GDR'X qi` ��� t0� ](flg3^�_`!dm`!c3q ^ ` o ` ^E_`a g3o dmx|d Êx g c É xlnKa#+
s ` x g�] ` ^ ³h` ^ ap� g ` ovsf c3� g ` ^ xl~ `c _`�`c ]<f a¶nKdmn f c � _`c _` ^ nK� g ` ] x ^wo x+d ^ xlcia ÉCfh^ ~�x|dbn f c
q3`+¹G`7�h`ciq ^ `|·
¾1c ](f abnKdbn f c�� _`!c _` ^ nv� g `-�(} fl^ a sf q3nv~ `c3a¶n f c�° � o ` ]3^bfhkioÌÊ`~ `�ab` ^ xl~ Ê`ci` ] x ^ °E· + Êx
s ` oKg nWq3`�� � X 5 U °�� ] x ^ dbnv`+°:· � ° ��·
¹G` ]3^¶fhk3oÌÊ`~ `z`c/q3nK~N`!c3abn f c °¬`c ](f abnKdbn f c � _`c _` ^ nK� g ` ^ `!³Env`!c²d Êx¬~ f c²d ^ ` ^ � gªË g c
s ` ^ d xlnKc ]i^bf q g nKd+q3` q _`#dm` ^ ~NnKcÏxlc²dma�q3` ~ f c f q ^bf ~ nv`!a	³|x g d � � � ] x ^ dmnK`N°:· � 8 � � s `
� g n-`!a¶d É xlnKd¼qÏx|c3a o x ] x ^ dbnv`�°:· � � � fWÊg�oÌË f c g dmn o nva¶` o `!ajqi`a s!^ n ] dmn f c3a sf ~ k nvcÏx|d f n ^ `a
q3`a É xlnva s `x g Î ] ` ^ ³h` ^ aÁ`!c�db` ^ ~N`!ajqi` s x|d _`7� fh^ nK`apq3` ^ ` ]3^E_`ab`!c²d x|dbn f c3ajq3` s x ^ � g3f nKa
q3`+Ã1}�·�{�xlnva f c fhk `l·

� 8





� � � � � ���� �

¹�x ]3ovgi] x ^ d+q3`!a�c f d x|dbn f cia g dmn o nva _``a�n s n5a f ced sflg3^ xlc²db`a)`#d)a f c²d ]i^ `a¶� g `�d flg dm`!a
s ` oKo `!ajqi` ��� t0� ·<t:n��hc3x ovf ciaÈd fhg dm` ÉCf nva�� g ` y
� tEn 5 `!a¶d g c�`!a ] x s `	d fl](fhoKf �hnK� g `�� ! # � 5 �%q _`abn0�hc3` o x s x8d _`6� fh^ nK`Áq _` ^ nO³ _`!` k(fl^ c _`!`
q3`a É xlnva s ` x g Î q3` ' + `a ] x s `!aP³h` s d fh^ nK` o a�a gi^ 5 fhg�s ` ovo `Iq3`a É xlnva s `x g Î q3` 9 +
~ f q g3o `apa gi^ 5
� t:n 5 `!a¶d g c3`w³|x ^ n _`#d _`%xlcÏx oOµ dmnv� g ` s!f ~ ]io `#Î:`-�8a¶n���`a¶d g c)a fhg a�+ `a ] x s `pxlcÏx oOµ dmnv� g `
q3` 5 x oKfh^ aS	 )� 5 q _`!abn0�hc3` oÌË xlq3} _` ^ `!c s `+qÏxlc3aL	 ) 5 q g�sf c fh^ ~Nx owÊx o x ] x ^ dmnK` o nKabab`
q3`��My?	 )� 5 U 	 )�����
	 5
� t:n � � 5 `aÅd g c/a fhg a#+ `!c3ab`!~ k3o ` oKf:s x o `!~N`!c²d É ` ^ ~ _`zq3` oÌË `a ] x s `zd fh]<fhovf �hnv� g `
5 �Ïabnn2 `!a¶d g c fhk ´¶`#dÁqi`H! # � 5 � �Ïx oKfh^ a ��� � 2 q _`abn0�hc3`�y

� abn ��`aÅd É ` ^ ~ _`�qÏxlc3a 5 � o ` sf ~ ]3o `#Î:`�q3`a¼ab` s dbn f c3a¼q3`I2 Êx�a gi]3](fl^ djqÏxlc3a��
� abn � `a¶d flg ³h` ^ d�qÏxlc3a 5 �Èabn 2¨y �  9 5 `aÅd oÌË nvc s!ovg a¶n f c fhg ³l` ^ db`��¼x oKfh^ a��� � 2 U � 2 ) 2 & $ 2
� a¶n ��`a¶d ovfEs x o `~ `c²d É ` ^ ~ _`�� � U � 	 ! � fGÊg ��`aÅd fhg ³l` ^ d	`!d !�É ` ^ ~ _`zx ³h` s

2�y �� 9 5 o Ë nKc soKg abn f c*�!x ovfh^ a ��� � 2 `!a¶d o x s!f ~ ](f a _``¼y ��� � 2 U � 2 ) 2 & $ ����� 2u·
� tEnK2�`a¶d g c fhk ´¶`#dpq3`I! # � 5 � � fWÊg 5 `!a¶d g c3`	³|x ^ n _`!d _`�xlcÏx oOµ dmnv� g `-�ix ovfh^ aSEHG �_2 �
q _`a¶n��hc3` o x¯³lx ^ n _`#d _` s x ^ x s d _` ^ nvaÅdmnK� g `�q3` 2 fhg a f c �����8��9:�<;7����0/�� � �-�����C³ f n ^@o x
q _` & cinKdmn f c���;���;
��qi` ��� t0� �

� �
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¹G`!a ^E_`a g3o dmx|dmaW� g nla g nO³h`c²d�a f ced s!o xla¶abnK� g `a �C³ f n ^ ��� t0�4�32 8 � ; � � { 8 �42 + Ä · � � � Çp{ + � � �#·
t f nKd 5"g c�`a ] x s `+d fh](flovf �hnK� g `	a _` ] x ^E_`+~ g c3nWq Ë g c3`�x s dbn f c�q g � ^¶fhg3] `
5 � ) y

� y 583 5 � ) 7.9 5 ·
Æ.c�c f db` ^ x
6�y 583 5 � ) 7.9 5"o x ]3^ `!~Nn Ê` ^ ` ]i^bf ´¶` s dmn f cª·r xlc3a o x	a g nKdb`�� f c a gi]3](f ab` ^ x+� g ` o `a fh^bk nKdm`!a5q3` oÌË x s dbn f c)q3`75 � ) a f c²d1d flg dm`!a%a f nKd
^E_`q g nKdb`a Êx g c ]<f nvc²d��8±����3a f nOd¼} f ~ _` f ~ fh^¶] }3`a Êx�q3`!ajqi`~ n,+ q ^bf nOdm`a(�Q± & �98 � ·
À µE] nK� g `~ `c²d � f c ] `!c3ab` Êx o x�abnOd g x8dmn f c � _` f ~ _`!d ^ nK� g `.a g nO³lx|cedb`�y
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