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]_^K`Cacbd�efd `hg�i efekjmlon gcp l a	`qsr iut d a
v r e i r!w

q jmxmyzn gcp{a n i l&nzl a d r lmd|lk}o~c�u� w|�����d�� r nzd r
w��9� � �-� �%� pu� d `

�?�S�c���{�m�u�u�+� l a	� d���j a j r d � l a d r lmd aX� e%jmy a nze�dX�Kn pkp �o�my�n g�p�a n i l `R� nzy�y5x�d `Va r i l � y ^ � r d ` d�l ac�S��� d�lp�� r i jm� i �;j ` d r ` n `fg/i l g d r lmdX��x ^ a¡� d `	p efd a r p�¢£g�¤oi{�"��a¡� d3e%jmy a n g�pu`Va�g�i efekjolmn gcp{a n i l g�p l
�md g r d p9` d g�i l ` n¥�Kd r p xmy ^�a	� d?lmd aC�Ri r¡¦ x p l�� � nz� a¡� j a n�yznz§ p{a n i l �©¨h� d&e p�tCi r � p r aki � a¡� n ` ¦ nzlo� i �
e%jmy a n g�pu`Va£g/i efe%jmlmn g�p{a n i lªlmdcdc� `f« j p yzn aC^ i � ` d r �¬n g d ­¯® i_]m°k` �5d g n�± gcp{a n i l �ª² � a d�l �sa¡� d©® i¬] n `� n��9d�l p9`Rp%` d a³i �S® i¬]£g r n a d r n p�p l�� a¡� d g/i ef�mj a	p�a n i l i �I��d p9` nzxmyzd i r i � a nze p y r i j a d `Rg�i r	r d ` � i lo� `a	i�p e%jmy a nµ´ g/i l `Va r p nzlmdc� i � a n�efnz§ p{a n i l � � nzlo�Knzl � a¡� d3e%jmy a n g�pu`Va£� r p � � r d ` �5d g/a nzl �¶a¡� d©�Kd�±olmdX�
® i_] r d « jon r d�efd�l a�`�p lo� efnzlmn�efnz§�nzl � lmd aC�Ri r¡¦¶r d `Vi j r g d ` n `�p©· q ´ g/i e��oy�d a d i � a nze�nz§ p�a n i l a	p9` ¦ �¸F¹ �op j `Va nz�ud ` d p r g��¶p y �9i r n a	� e `"p r dfl i�a�` jm�m� i r a dc� nzl r d p y�lmd aC�Ri r¡¦ `c�fº r d�dX� ^¶p y �9i r n a	� e `��hpu`
� r i � i¬` dX� a¡i ±olo� �ui_i �©e%jmy a n g�pu`Va�` joxK´ � r p � �o`c�k¨h� dfy i_gcp y��Kd g n ` n i l `0i � � r d�dX� ^©p y �ui r n a¡� e `0g�p l
yzd p � a¡i»`Vi y�j a n i l `&�
� n g��Gg�p l¼x�d p efdcy�n i r p{a dc� �½¨¾i n�ef� r i �ud � r dcdc� ^¿p y �ui r n a¡� e `¡i yzj a n i l ��� d
� r i � i¬` d � ± r `Vac� �¡À³Á v�p y �9i r n a	� e �
� n g�� n `�p lªd�l �op l g dc�Â�ud r ` n i l i � a	� d � dcy�y ¦ l i{� lÂÃ p e g r pp y �9i r n a	� eÄxmj a n `�p y `¡i yzn�efn a dX� ��v;` Ã�d a�p ´ � d�j r n `Ca n gc`Åp r d �ui_i � g�p lo�Kn¥� p{a d `Åa¡i ±olo�kx�d aVa d r `¡i yzj a n i l `
j ` nzl �?p�g�i l a r i yzyzdc�3d ¹ d g j a n i l a n�efd ��� d�� r i � i9` d �o` d g�i lo�my ^9�5¨Sp x i_i ´V®0Ã Á p y �ui r n a¡� e �
� n g�� n `;p¨Sp x i_ik] d p r g�� x pu` dc� p y �ui r n a¡� e a¡i r dX�Kj g d a¡� d�e%jmy a n g�pu`Va³` jmxK´ � r p � ��g�i ef�mj a dc�£x ^%a¡� d;± r `VaR`Va dc�i � a	� d p y �ui r n a¡� e$Ã p e g r po��] nzekjoy p�a n i l `0i � p yzy p �m� r i¬pug�� d `;p r d r jml x p9` dX� i l r p lo� i e � r p � �o`p lo� `V�mi{�\a¡�op�a0a	� d p �m�oy�n g�p�a n i l i � ¨Sp x i_i ´V®0Ã Á p y �9i r n a	� e$� r d ` d�l a	`|p?a	p l � nzxmy�dfdcl �op l g d�efdcl a
nzl p yze i9`Va
Æ w �5d r g d�l a
i � a¡� d g�pu` d `c�
Ç�È¬ÉMÊ	ËkÌ �{ÍS�u� · d aC�Ri r¡¦ � ekjoy a n gcpu`Va r i j a n�l �o� ® i_]M� e%jmy a n�´ g�i l `Va r p nzlmdc� i � a n�efnz§ p{a n i l �
a�p x i¬i` d p r g��
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� d `|p �m�oy�n g�p�a n i l ` ekjoy a n�e �dX�Kn p9` �mn `Va r n�xoj �d�d ` � �d��oy i{^ �dcd ` � p l ` y�� � l a d r lmd a�pug!a jmd�y i l a
� p n a l p�a r dkjml¶x�d `Vi n�l©j r � d�l a dcl©n�lm� r p9`Ca r j g/a j r d%�md g�i efekjmlon gcp{a n i l i�� r p l a jmlmd « j p yzn a �dk�Kd ` d r ´
�_n g d �¬p r p l a nzdfd a � rm�dc�_n ` n�xoy�d ��º �dcl �d r p y�yzd�efd�l aX� y p�« j p yzn a �d��Kd ` d r �_n g d£d `Va d ¹ � r n�e �dcd `Vi j ` � i r efd `
�md��myzj ` n�dcj r `Rg r n acbd r d `�bp%`¡p�a n ` � p n r d;d a yzd gcp y g jmyM��� jmlmd `Ca r j g!a j r d|�Kd r i j a	pu� d `	p{a n ` � p n `¡p l a �myzj ` nzd�j r `g r n acbd r d `"g/i r¡r d ` � i lo� bp jmlÂ� r i xmy bd�efd���� i � a n�efn `¡p�a n i lª�Kn ¢�g nzy�d ��� � p n�yzyzd�j r `�� yzd g�p y g jmyR�mj � r p � � d
e%jmy a n g�pu`Va�`¡p�a n ` � p n `	p l a y�d ` x�d `Vi n�l ` r d « jmn ` � p r yzd `|p �m�myzn gcp{a n i l ` d a efn�lmnzefn `	p l a y�� j a n�yzn `¡p�a n i l �Kd `r d `	`¡i j r g d ` d `Va jml&� r i xmy bd�efd · q ´ g/i ef�myzd aX� À i efefd;yzd `³p y �ui r n a¡� efd ` �Kd r d g�� d r g�� d�d ¹ �op j `Va nz�ud�lmd`¡i l a � pu` dcl_�¬n `	p�� d p xmyzd ` � p l ` y�d g�p9` �Kd0� �d��oy i n�dce�dcl a � p l ` jml ro�d ` d p jf�Kd g�i efekjmlon gcp{a n i l � �Kd `Rp yµ´�9i r n a	� efd `S� dcj r n `Va n « jod ` d as`¡i jm�9d�l a�� y i j a	i l ` �5d�jm�9d�l a�a r d p � i � a �d ` � i j r a r i jm�ud r y p0`Vi y�j a n i l bp jola d�yI� r i xoy bdcefd �S]mp jK� « jod � yzd ` � �d g n ` n i l ` y i_gcp yzd ` d a n r¡rm�d�� iKg�p xoy�d ` � r n ` d ` � p r g d � d�l r d���� p y �9i r n a	� efd
�5d�jo�ud�l a efd�lmd r bp �Kd `�`¡i yzj a n i l `h« j�� i l3�5d�j a;p e �d�yzn i r d r � q i j r p e �d�yzn i r d r � Ã p e g r po� y�� jmlmn « jmd p �K´
� r iKg�� d � y i j a	i lmlod�d ¹ n `Va	p l a � p l ` y p yzn a¡a �d r p�a j r d � l i j ` � r i � i9`¡i l `;a	i j a ��� p x i r � �¡À³Á v��¾« jmn�d `Ca
jol p y �ui r n a¡� efd
nzl g ro�dce�dcl a	p y « jon g�i r	r n � d g d r a	p nzl ` � i n�l a	` � p nzxmyzd ` �Kd�Ã p e g r p e p n ` r d `Va d a	i j tCi j r `
yznze�n a �d � q jmn `c� l i j ` � r i � i¬`Vi l `�� y�� p � i � a n i lª�Kd ¨Sp x i¬i ´C®0Ã Á �¾« jmn³d `Va x pu` �dcd ` j r jmlmd p �m� r i_g�� d
e �d a	pu� d�j r n `Ca n « jmd � y p r d g�� d r g�� d a�p x i j �0¨Åp x i_i ´C®0Ã Á �5d r efd a ��� �d��_n a d r yzd ` efn�lon�e p y iKg�p j ¹ � p l `
yzd `	« jmd�y `³`Vi l a �mn �d � �d ` y�d `³p y �9i r n a	� efd ` n a �d r p{a nµ� `sa dcy `h« jmd �¡À³Á v d a Ã p e g r p d a ��d r efd a �Kd a r i jo�ud r
jolmd"efd�nzy�yzd�j r d `Vi y�j a n i l3y p �myzjm� p r a �Kd `
g�p9`��
� Ì �X�
��� �È �|� Á �d ` d p j ¹ � r i j a	p�� dFekjoy a n gcpu`Vac� ® i¬]M�ci � a n�efn `¡p�a n i l�e%jmy a n g r n acbd r d � r d g�� d r g�� d�� a	p x i j��
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Á d g dcl a y ^u�Sa¡� d � l a d r lmd ak�opu`%`V�oi{� l p�a r d�efd�l�� i j `k� r i{�ha¡��� ¸ e�d r � d�l a ekjoy a n gcpu`Va�p �o�my�n g�p�a n i l `
yzn ¦ d p jo�Kn i(3 �¬n¥�Kd i%g/i lK��d r d�l g nzl �o� �_nz�Kd i%i l?�Kdce p lo� � � q ´ a d�yzd�� �mi l ^u� d a	gu� j ` j p yzy ^£�op �9d|®�j p y�n aC^?² �] d r �¬n g d&­¯® i¬]o° r d « jmn r dcefd�l a	`c�o�
� n g�� nzl g y�jo�mdkx p lo� � n¥� a¡��� x i jolo�Kdc�¶�Kd�y pY^u�9t n aVa d r p lo��y i9`	` r p�a d �] d��ud r p y � q e%jmy a n g�pu`Va nzl �ka d g�� lmn « jmd `s��p �ud�x5d�dcl�� r i � i9` dc� a	i%` jm�m� i r a � i nzl a ´ a	i ´Øekjmy a nz� i nzl ahg/i e%´
e%jmlmn g�p�a n i l ` x ^&`¡�op r nzl � y�nzl ¦&r d `Vi j r g d ` yzd p �Kn�l �%a	i�p r dX�Kj g/a n i l�n�l�lmd aC�Ri r¡¦?r d `Vi j r g d g�i l ` jmef�K´a n i l �£v yzy a¡� d ` d a d g�� lon « jmd `"p r d%x p9` dX� i l � q e%jmy a n gcpu`Va r i j a nzl � � r i�a¡iKg�i y `;�
� n g�� j ` d `¡�mi r a d `Va
� p{a¡�Âa r d�d p y �ui r n a¡� e x pu` dc� i l i lod ` n�l � yzd&efd a r n g��saC^ �mn gcp yzy ^ �md�y pY^ i r �mi � g/i jol aX� Ã�jmy a n g�p9`Cap �m�myzn gcp{a n i l `�a	i � pY^ lmd�dX� `�a	i¶i � a nzefn�§cd&e i r d a¡�op l i lod?efd a r n g�a	�op{a � `��
�_^ ekjmy a n�´ g/i l `Ca r p n�lmdX�
® i_] r i j a nzl �"`V�mi jmy¥�%x5d p �o�my�nzdc� � ® i_] r i j a nzl � n `Fp r i j a nzl �"`¡g�� dcefd
jmlo�Kd r �
� n g�� � p�a¡�o` � i r ¤oi{��`p r d p�aVa r nzxmj a d ` x ^ka	p ¦ nzl � nzl a¡i�pugcg/i jml a�¤oi{� r d « jon r d�efd�l a�`�p lo� p r d
x p9` dX� i l `¡i efd ¦ l i{� y�dX� � d i �r d `¡i j r g d p � p nzy p xmnzy�n aC^ n�l a¡� d"lmd aC�³i r	¦ � Ã�joy a n gcpu`Va r i j a nzl � �Kd��my i{^ dX��nzl a¡� d � l a d r lmd a�p nze `³a	i j ` dr d `¡i j r g d ` d ¢�g nzd�l a y ^u� � l p � i nzl a0a	i ekjmy a nz� i n�l a�` d `	` n i l � * �md `Va nzl p{a n i l `0� n�yzy r d g dcn��9d a	� d `¡p efd
nzlK� i r e p{a n i l �R] dclo�Knzl � * a n�efd `;i �ud r d pug���`¡�mi r a d `Ca � p�a¡��a¡i d pug�� n�l��Kn��_n¥�Kj p y¾ekjoy a n gcpu`Va e�dcekx5d r
n ` n�lmd ¢�g nzd�l ac�Â] dclo�Knzl � ` nzl � yzd?� pug ¦ d a	`�a¡� r i j �9��a¡� d `¡�op r dc�ªy�nzl ¦ `fp lo�ª�mjm�myzn gcp{a nzl �¶a¡� dce nµ�0n a
n ` lmd g d `	`	p r ^ n ` e i r dfd ¢�g nzd�l aX�£��� d�l � d g�i l ` n¥�Kd r p�` n�l � y�dfefd a r n g�� ekjmy a n g�p9`Ca�`¡i j r g d r i j a n�l �gcp l©x5d pug�� nzd��9dc��x ^ � i r �³p r �Knzl � � pug ¦ d a	`;i �ud r a¡� d `V�oi r a d `Va � p{a¡�©a r d�d%� i r d ¹ p ef�myzd �0��� d�l a¡� di �9d r p yzy g�i9`Va�i � a¡� d a r dcd|ekj `Va x�d"efnzlmnze�nz§�dX� �ma	� d"� r i xmyzd�e ekj `Va x�d a�pug ¦ yzdc���Kn � d r dcl a y ^9� � d a d r ´
efnzlmnzl �0a¡� d
efnzlmn�e p y g/i¬`Ca ekjoy a n gcpu`Va�a r d�d³� i r p ekjoy a n gcpu`VaF� r i jm� g/i r	r d ` � i lo� `Åa¡i0a¡� d ]¬a dcn�lmd r ¨ r dcd
� r i xmy�dce �
� n g�� n `;`V�mi{� l a	i x�d · q ´ g/i ef�myzd a d54µ~9~#6 �Rv l p �m�Kn a n i l p y¾�Knzefd�l ` n i l a¡ifa¡� d�ekjmy a n g�p9`Car i j a nzl � � r i xoy�dce n `�a¡i3g/i l `Ca r j g/a�a r dcd `�i r ` joxK´ � r p � �o`�a¡�op�a0� nzy�y `	p{a n ` � ^ ekjmy a nz�myzd£® i_] r d « jmn r d/´
efdcl a�`�� Á i j a n�l � � r i xmyzd�e ­�nzl a¡� d r d `Va;i � a	� dk� p ��d r � ® i¬] r i j a n�l � r d���d r `
a	i ekjmy a n�´ g/i l `Ca r p n�lmdX�
® i_] Á i j a n�l �¬° dc�udcl�n�l a	� dkjmlon gcpu`Va�g�p9` d"n ` ¦ l i{� l a	i x�d · q ´ g�i ef�myzd a dk� r i xmyzd�e p lo� �op9` x5d�dcl
d ¹ a d�l ` nz�udcy ^f`Ca jo�Knzdc�£x ^�a¡� d r d ` d p r g��£g/i e�e%jmlmn aC^u� 4 w�� 6 � nz�ud `sp l i �9d r �_n�d �Oi � a¡� d�e p n�l?� r i � i¬` dX�
® i_] r i j a n�l �&p y �ui r n a¡� e `��
� n g���a r ^&a	i ±ol�� p � p{a	� x�d aC� dcd�l p?`¡i j r g d p lo� p �Kd `Va nzl p�a n i l©l i �Kda	�op{a�`¡p�a n ` ±od `�p�` d aki � g�i l `Va r p nzl a	`c� � i r a	� d�ekjoy a n gcpu`Va%g�p9` d �Sp l_jme%x�d r i �;® i¬] r i j a nzl �©p y �ui ´r n a¡� e ` x pu` dc� i l ` nzl � yzd � �Kj p y p lo��ekjmy a nz�myzd�efd a r n gc`;�op �9dkx5d�dcl¶� r i � i9` dc� �"] n�l � y�d�efd a r n g ® i_]
e%jmy a n g�pu`Va r i j a nzl ��p y �ui r n a¡� e `��op �9d�x5d�dcl¶� r i � i¬` dX�©� i r g�i9`Va 4 w87 � w � w:9 6 p l��©� i r �Kd�y pY^ 4 7 � ~ Æ 6 �
� j p y5efd a r n g x pu` dc� r i j a nzl ��p y �ui r n a¡� e `R�op �ud�x�dcd�l&� i r ekjmy p{a dc�£� i r a	� d0� i yzy i{� nzl ��g/i e%xmnzl p{a n i l `<;
g�i9`Va ´å�Kd�y pY^ 4�~c� � w8= � ~ � 6 p lo�£�Kd�y pY^ ´ t n aVa d r 4 w�� � w:9 6 � � i r a¡� d � d�lmd r p y g�p9` d i � a¡� d�ekjmy a n�´ g/i l `Ca r p n�lmdX�
e%jmy a n g�pu`Va r i j a n�l � � r i xmyzd�e �
� n g�� nzl_� i y��9d ` ekjoy a n��myzd ® i_] e�d a r n gc`��hi lmy ^»i lod p y �ui r n a¡� e �opu`
x5d�dcl�� r i � i9` dc���Kjmd a¡i£a	� d g�i ef�myzd ¹ n aC^ l p�a j r d i � a	� n ` � r i xmyzd�e � Ã�jmy a n g�p9`Ca0v � p � a nz�udkÃ©jmy a n��oy�dÀ i l `Va r p nzl a�` Á i j a nzl �©v y �ui r n a¡� e ­UÃ p e g r p¬° 4µ~ 9 6 p�aVa dcef� a	`�a¡i ±olo� e%jmy a nz�my�d�® i¬]¶g/i l `Ca r p n�lmdX�
� p{a¡��`�a	i?a	� d%e%jmy a n g�pu`Va e�dcekx5d r ` nzl p l�d ¢£g n�dcl a xmj a l iua|p y �hpY^K`�i � a nze p ySe p lmlmd r �"¨h� d�e p nzl
n¥�Kd p�i �0Ã p e g r p n `�a	i g�i ef�mj a d�ekjmy a n�´ g�i l `Va r p nzlmdX� `¡�mi r a d `Ca � p{a	�o` � r i e a¡� d `¡i j r g d?l i �Kd a¡i
d pug�� �md `Va nzl p{a n i l�j ` n�l �3p jmlmn g�pu`Va ® i¬] r i j a nzl �&p y �9i r n a	� e �I]mp e g r p 4 wuw 6 ��¨h� d ` d a0i � i x a	p nzlmdX�
� p{a¡��` n `fa	� d�l i � a nzefn�§cdc� a¡i �Kd a d r efnzlmd p ekjmy a n g�p9`Ca�` jmxK´ � r p � �Oa¡��p{a j ` d `£p9` ��d � y�nzl ¦ ` � r i ea	� d%± r `Va � p{a	�o`|` d a|p9` � i9`	` n�xmyzd � Ã p e g r p � r i � i9` d `0p?� r dcdc� ^�� dcj r n `Va n g%p �m� r i9p9g���a¡i�`Vi y��9d a¡� n `` d g�i lo�&� r i xmyzd�e �F¨h� d « j p y�n aC^�i � a¡� d p �m� r i ¹ nze p�a n i l�n ` l�� a � r i �9dc� p lo� a¡� d `V�mi r a�g/i e�nzl ��i � a¡� d
� r i � i¬` dX� � r dcdc� ^ p y �ui r n a¡� e g�p l�x�d&n�ef� r i �udX� ��¨h� n ` � p ��d r �Kd p y `�� n a¡� e%jmy a n��oy�d g/i l `Ca r p n�lmdX�
® i_] e%jmy a n g�pu`Va r i j a n�l � � r i xmy�dce �
� n g���g/i l `Ca n a j a d `"i lod i � a¡� d�e i¬`Ca nzl a d r d `Va nzl � � r i xmyzd�e `"i �
e%jmy a n�´ i x t d g/a nz�ud i � a nze�nz§ p�a n i l nzl�lmd aC�³i r	¦ ±odcyz� � � l a¡� n ` � p �5d r �Å� d � n�yzyF� iKg j `�� d `	` d�l a n p yzy ^9�¾i l
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i � a nzefn�§cn�l ��a¡� d ` d aRi � `V�oi r a d `Va � p�a¡�o`sa¡i�`Vi y��9d a¡� d;ekjoy a n��myzd g/i l `Ca r p n�lmdX�?® i¬] e%jmy a n gcpu`Va r i j a n�l �
� r i xmy�dce � ¨h� d ` d afi �;� p{a¡��`�gcp lOx�d i x a�p nzlmdc�Âx ^�]mp e g r p©i r p l ^ e%jmy a n��oy�d g/i l `Va r p nzlmdc�O® i_]
jolmn gcpu`Va r i j a n�l �©p y �9i r n a	� e � À i l ` n¥�Kd r nzl ��a¡� d?� r pY� x pug ¦ `|i ��Ã p e g r p � `|� r d�dc� ^¶p y �ui r n a¡� e �Å� d
� r i � i¬` d �¡À³Á vk�Ip l�nze�� r i �9d�efd�l a �ud r ` n i l i � a	� d � r dcdc� ^�p y �ui r n a¡� e p l�� ¨Åp x i_i ´V®0Ã Á p£� y i x p yi � a nzefn�§ p{a n i l£x pu` dc� i l p efd a	p ´ � d�j r n `Va n g�p �m� r i9pug��¾� l p efdcy ^�i l a	� d a�p x i¬i%` d p r g����9¨Sp x i_i ´V®0Ã Á
� r i �_n¥�Kd `hpf`Vi y�j a n i l �
� n g���gcp l3x�d g y i¬` d a¡i�a	� d i � a n�e p y `Vi y�j a n i l �¨h� n ` � p ��d r n `�i r �9p lon�§cdc� p9` � i yzy i{��`c�F] d g/a n i l w ` ��d g n�±od `³a	� d"ekjoy a n��myzd g/i l `Va r p nzl a � r i xoy�dce `
� i r jmlmn g�p9`CaFp l��ke%jmy a n gcpu`Va ® i¬] r i j a nzl �|p lo��� r i �_nz�md p l i �9d r �¬nzd �Âi ��e i¬`Ca � r i � i9` dc� p �m� r i¬pug�� d `a	i£a r d p�a;a	� d ` dk� r i xoy�dce `c�;] d g!a n i l Æ � r d ` d�l a	` Ã p e g r p�p y �9i r n a	� e � r i � i9` dc� a	i&`¡i yz�ud"e%jmy a n��oy�dg�i l `Va r p nzl a ekjmy a n g�p9`Ca r i j a nzl � � r i xmyzd�e ��¨h� n `R` d g/a n i lfd�ef� �op9` nz§�d ` n a	`s� d p ¦ � i nzl a	`Rp lo�f� r i � i9` d ``¡i efd�nzef� r i �ud�efdcl a�`�� n a¡�mi j aR� r d p{asg��op l � d `���] d g/a n i l � � r i � i¬` d `Fp � i r ekjoy p�a n i l i � p lod � � r i xK´
yzd�e p n�efnzl �£a¡i&i � a n�efnz§�d a¡� d%ekjmy a n g�p9`Ca|` jmxm´ � r p � ���ma	� d ² Ã ] � r i xmyzd�e ��] d g!a n i l = nzl_�ud `Va n �9p�a d `�oi{�\a¡� d�� r i xmy�dce i � i � a n�efnz§�nzl � ekjoy a n gcpu`Va"` jmxK´ � r p � � ekj `Ca x5d a	pug ¦ yzdc�¶nµ�hnzl g r d�efd�l a�p y ` d p r g��p y �9i r n a	� e `
p r d p � i � a dX� p lo�3n a � r i � i9` d ` �¡À³Á vk��p l�nzl g r d�efdcl a�p y p y �9i r n a	� e a	i?`Vi y��9d a¡� d ² Ã ]
� r i xmy�dce �0] d g!a n i l 7 �Kd `¡g r nzx�d `��mi{�Äa	� d a d g�� lon « jmd i � a�p x i¬i&` d p r g��©g�p l�x�d%j ` dX� a¡i � r i �¬n¥�Kd p`¡i yzj a n i l a	ifa¡� d"e%jmy a nz�my�d g/i l `Ca r p n�l a
i � a n�e p y¾ekjoy a n gcpu`Va r i j a nzl � � r i xmyzd�e �³] d g!a n i l 9 � r d ` d�l a	`` nzekjmy p{a n i l r d ` jmy a	`c�

� � ���!������
½�%���¾�S�����c����� #$�%�&������'�� �������/�;, �
� l a¡� n `�` d g/a n i l ��� d � n�yzy � nz�udR� i r e p yK�Kd/±�lmn a n i l i ��e%jmy a nµ´ g/i l `Va r p nzlmdc�f® i¬] r i j a nzl � � r i xmy�dce `��S� d`Va	p r a x ^�a¡� d�jolmn gcpu`Va�g�pu` d ` nzl g dfd ¹ n `Ca n�l ��p �m� r i9p9g�� � i r ekjoy a n��myzd g/i l `Ca r p n�l a ekjmy a n g�p9`Ca r i j a n�l �
� r i xmy�dce r d `¡i yzj a n i l&n ` x pu` dc� i l a¡� d"jmlon gcpu`Va ekjmy a n�´ g�i l `Va r p nzlmdX� r i j a n�l �£`¡i yzj a n i l �

����� ��������� �"!$#&%('*)+%-,�!+����.

® i_] r i j a nzl � � r i xmyzd�e i r g�i l `Va r p nzl a ´Øx pu` dc� r i j a nzl �"g/i l ` n `Va	`�i �o±olo�mn�l � � p{a¡� � r i e p|`¡i j r g dhl i �Kda	i�p �Kd `Va nzl p{a n i l a¡�op�a;`¡p�a n ` ±od ` ekjmy a nz�myzd�® i¬]&g/i l `Va r p nzl a�`��F] nzl g d a¡� n ` ±odcyz��n `
« jmn a d�e p{a j r d �K� d� n��9d � d r d p � i r e p yM�md/±olmn a n i l i � a	� d|� r i xmyzd�e p lo� � d0�Kd `¡g r nzx5d p�`¡p ef�my�d i �Å� r i � i¬` dX� `¡i yzj a n i l `
l p efd�y ^�a	� d ] dcyµ� v � p � a n��9d�Ã�jmy a n�´ À i l `Ca r p n�l a Á i j a nzl ��v y �9i r n a	� e�­ ]Kp e g r p9° 4 wuw 6 ` n�l g d
n a n ` j ` dX�p9`�p x p9` n ` � i r ekjmy a n g�p9`Ca ® i¬] r i j a nzl �3p y �ui r n a¡� e+� r i � i9` dc��lmd ¹ ac��]Kp ef�myzd `0i � p xmjml�� p l a|�Ri r¡¦gcp l3x�d|� i jmlo�3nzl 4 w �oÆo� ~ w � ~ = � ~ 7 � ~ � 6 p lo� a	� d�n r
r d���d r d�l g d `c�

/�0213021 46587 �9�m�c�:9 Ì�; �&Ì �Å� 7<5>=@? � Ì ��� È 
 ;�AsÈ � 72B �9�K� 7 Ì 5
v ® i¬] r i j a nzl �ª`¡i yzj a n i l�nzl_� i y��9d `�aC�³iªg/i ef� i lmdcl a	` ;©a¡� d r i j a n�l � � r iua¡iKg/i y p lo� a	� d r i j a n�l �p y �9i r n a	� e �¾¨h� d i x t d g!a nz�ud i � a¡� d r i j a n�l � � r iua¡iKg/i yun `Ia	i e p l pu� d p � p n�y p xmyzd r d `¡i j r g d ` � ^ l p efn g n aC^u�v y�y_l i �Kd ` ekj `VaS��p �ud p r d p yzn `Ca n g �¬nzd �Âi � p � p nzy p xmyzd r d `¡i j r g d `¾p lo�"lmd aC�Ri r¡¦ j a n�yzn�§ p{a n i l i � p yzy¬yznzl ¦ `��¨h��p{a � `
�
�_^�a	� d r i j a nzl � � r iua¡iKg/i y¾�Kd�±olmd `
a¡� d�efd g��op lmn ` e�j ` dc� a	i �Kn `Ca r nzxmj a d a¡� n ` nzlK� i r e p{a n i lgcp yzy�dX� y�nzl ¦ `Va	p�a d£nzlK� i r e p{a n i l �&]_i��Åp yzn�l ¦ ´ `Ca�p{a d r i j a nzl �©` j g�� p9` n�l ²|] qR� 4 Æ � 6 i r�q ·�· � 4 Æ ~#6
n ` e p l�� p{a	i r ^�a¡i e p ¦ d�dc�ud r ^ l i �Kd `¡�op r d p e p � i � a¡� d£lod aC�³i r	¦ a¡i � i y i9�u^©p l�� a	� d p � p nzy p xmyzdr d `¡i j r g d `c�>C;` nzl ��a	� n ` yzn�l ¦ ´ `Va	p{a d;nzlK� i r e p{a n i l �¬a¡� d r i j a nzl ��p y �ui r n a¡� e g/i e��oj a d ` � p{a¡��` x5d aC� d�dcl
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p `¡i j r g d&l i �Kd p lo� p �Kd `Ca n�l p{a n i lOl i �Kd a¡�op�a£p r d � n a¡� nzl»�md/±olmdX� g�i l `Va r p nzl a	`%i r i � a n�efnz§�d `�pg d r a	p n�l g r n a d r n i l �G¨h� d�jolmn gcpu`Va r i j a nzl ��p y �ui r n a¡� e `£p�aVa d�ef� a£a¡iª`¡i yz�ud a	� d�Ã�jmy a n�´ À i l `Va r p nzl aq p�a¡� ­UÃ À q ° qsr i xmy�dce p lo� 3Yi r a¡� d�Ã�jmy a n�´ À i l `Ca r p n�l a³² � a n�e p y q p{a	� ­UÃ À ² q ° qFr i xmyzd�e � � l a¡� d
� i y�y i{� nzl �o�Å� d � nzy�yF± r `Va%` ��d g n�� ^¶`¡i efd �_^ � iua¡� d ` n ` j ` dc� a¡i¶`Vi y��9d a	� d ` d£� r i xmyzd�e `�p lo� a¡� dcl � d� nzyzy�d ¹ �my p nzl a	� d"l iua	p{a n i l&j ` dX� a	� r i j �9�mi j a³a¡� n `�` d g/a n i l ���� * 
�� 	��#�#� �����&qsr i � i¬` dX� `¡i yzj a n i l `�pu`	` jmefd a¡�op�a�a¡� d?lmd aC�³i r	¦ ´ `Va	p�a d�n�lK� i r e p�a n i l�­ p�` d aki �
yznzl ¦ � p yzjmd `�° n `³a d�ef� i r p r n�y ^?`Va	p�a n g0p lo� �opu` x5d�dcl��mn `Va r n�xoj a dX�&nzl a¡� d"lod aC�³i r	¦ p lo�&n `
p9g�g j r p�a dcy ^
e p n�l a	p n�lodc� p{a d p9g�� l i �Kd"j ` nzl � ® i¬] y�nzl ¦ ´ `Ca�p{a d r i j a n�l � � r iua¡iKg/i y `c���� * 
�� 	��#�#� ���	� ¨h� dke i¬`Ca � r d « jmd�l a y ^ j ` dc� ® i_] efd a r n g�`0p r d gcp{a d �ui r nz§�dX�&nzl a¡i�p �m�mn a n��9d p l��
efnzl�
Ye p ¹ efd a r n gc` ­Ux iuaVa yzd�lod g ¦ i r g/i l g�p �9d£e�d a r n gc`	°/� v ® i¬] e�d a r n g n `�p �o�Kn a n��9d¶­Ud � �o�z� �Kd�y pY^u�t n aVa d r �Ka¡� d"y i9�9p r n a¡� e i � a	� d"� r i x p xmnzy�n aC^�i � ` j g�g d `	` ��jmy a r p l ` e�n `	` n i l °R�
� dcl a¡� d � d�n �u�¬a ­ i � a	�op{a
efd a r n gX°¾i � p � p�a¡� d « j p y `Sa¡i0a	� d ` joe i � a¡� d�® i_]"� d�n �u�¬a	`Si � a¡� d³yznzl ¦ ` �Kd/±olon�l �0a	�op{a � p�a¡��� � l a¡� dgcpu` d i �Kx i�aVa y�dclmd g ¦ efd a r n g�`c�Xa¡� d � d�n �u�¬a¾i � p ® i¬] efd p9` j r d i � p � p{a¡� n `Ia	� dsefnzlmnzekjme ­�e p ¹ nzekjoe °i � a¡� d�® i_]�� d�n �u�¬a	`|p y i l ��a	� df� p{a	� ­Ud � �o�z��p � p n�y p xoy�d�x p l�� � nz� a¡��°/� À i l `Ca r p n�l a	`�i l efn�l¿­�e p ¹ °
® i_] efd p9` j r d `Rgcp l?d pu` n�y ^ x5d a r d p{a dc��x ^£i e�n aVa n�l �fp y�yMyzn�l ¦ ` ­ p lo�?� i¬`¡` nzxmy ^ �Kn `	g/i lmlmd g!a dX��l i �Kd `	°�
� n g�� � i l i�a�`	p{a n ` � ^&a¡� d r d « jod `Va dc�3efnzlÂ­�e p ¹ ° ® i¬]3g/i l `Ca r p n�l a�`�� � l g/i l a r pu`Vac�og�i l `Va r p nzl a	`
i lp �m�Kn a nz�ud3® i_] e�d pu` j r d `�gcp j ` d£e i r d?�Kn ¢£g jmy a nzd `c�
� d�l g d ��� n a¡�mi j a y i9`	`"i � � d�lmd r p y�n aC^u��p yzyh® i_]
efd pu` j r d `hp r d p9`¡` jmefdc� a¡i x5d p �m�mn a n��9d ���� * 
�� 	��#�#� ���	� ¨h� d
lmd aC�Ri r¡¦ a	i � i y iu�9^ n ` e i �md�yzdc� pu`Fp lfjmlo�Kn r d g!a dc� � r p � ��������� ����� ���
� d r d� n `|a	� d ` d a�i �hl i �Kd `kp lo� � n `"a¡� d ` d a�i �³yzn�l ¦ `c� ¸ pug�� y�nzl ¦ � � ��������� n `"g��op r pug/a d r nz§�dX�©x ^ ,
p �m�Kn a nz�ud?® i¬] efd a r n g�`c�f]_i�� d pu`	`ViKg n p{a d a	i3a¡� dfyzn�l ¦ p l , ´Ø�Knzefd�l ` n i l p ySyznzl ¦ � d�n �u�¬a �ud g/a¡i r i �
, l i lK´Ølmd �9p{a n��9d|® i_]£� d�n �u�¬a	`! " ­$#�%�& °(' 4 "*) ­�#+%,& ° %.-0/�132 ' � ��� �543464 � , 6 �F¨h� d , ® i¬]?g/i l `Ca r p n�l a	`
­ �
� n g��Âp r d a¡� d?yzn�efn a	`%i � a¡� d?d�l��_´ a	i ´Ød�lo� � p y�jmd `�i l a¡� d&j ` dc��� p�a¡�o`�°�p r d r dc� r d ` dcl a dc� x ^ a¡� d
g�i l `Va r p nzl a �9d g/a¡i r  7 ' 4 798 % 7;: %6<=<�<=% 7;> 6 �? �$@ ���
���"
��A��� À i l ` n¥�Kd r nzl �%p � p�a¡�CB i �ED g/i e�� i9` dc� i � p%` d ahi �Sy�nzl ¦ `��¬a	� dF2HG$I � d�n �u�¬a "9) i �B n ` �Kd/±olodc� pu` ;

"*) ­ B�°;' J
K=L�M NPORQTS

"*) ­�#+%,& ° ­C~ °

��� d p y `¡i �Kd�±olmd a	� d � dcn �9�¬ahi � a	� d|� p{a	��pu`
 " ­ B�°;' J

K=L�M NPORQTS
 " ­�#+%,& ° ­ w °

�

� � �U� 7 ÊVU%Ì 5 ���c�{� 725 � ? �K�3WYX �ZU ?\[ A � Ì ��� È 
 � l a	� n `Rg�p9` d � d g/i l ` n¥�Kd r a¡� d;� r i xmyzd�e a¡i ±olo�p � p{a	�AB � r i e p&`Vi j r g dkl i �md � a	i3p �Kd `Ca n�l p�a n i l©l i �md � ` j g���a¡�op�a�a	� d�® i¬]�g�i l `Va r p nzl a	`0p r dr d ` �5d g!a dc� ;

"9) ­ B�°^] 7 )`_ 
�� � � �
��� ���X��� , ­ Æ9°
¨h� n ` ¦ n�lo� i ��� p�a¡�o` n `hgcp yzy�dX����d pu` nzxmy�d�� p{a	���F¨h� d ^ e pY^ x�d0e p l ^ ��d p9` nzxmyzd;� p�a¡�o`6a n a e�n �u�¬a x�d

nzl a d r d `Ca n�l �|a	i ±olo� � � r i e a¡� d ` d aRi �5��d pu` n�xoy�d�� p{a¡��`��9a¡� d;� p{a	� e�nzlmnzefn�§cn�l ��p�g/i¬`Ca ��jml g!a n i l � ­ q °!� �
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� p{a¡��`h�
� d r d a¡� d g�i9`Va ��jol g!a n i l0/Ån `h� nz�udcl&x ^ ;

/¡­ B�°(' e p ¹821 ) 143
"*) ­ B�°
7 ) ­ 7 °

·;i�a d a¡��p{a¾a	� d `¡i yzj a n i l?­ i r a¡� d `¡i yzj a n i l `¾�
� d�l a¡� d r d p r dFekjmy a nz�myzd `¡�mi r a d `Ca � p{a	�o`�°Ii � a	� d³Ã À ² q
n ` l i�a lmd g d `	`	p r ^ dcy�dce�dcl afi � a¡� d q p r d a¡i�i � a nze p y ` d a 8 � � a �Kd��5d�l�� `fi l a¡� d3y�dcl ��a	� ��jml g!a n i lp � i � a dc� a¡i dc� p yzj p{a d0e%jmy a n�´ g�i l `Va r p nzlmdc� `Vi y�j a n i l `c� ­ � n � j r df~ ° n�yzyzj `Ca r p�a d `³a¡� d r d�y p{a n i l&x5d aC� d�dcla	� d ` d a�i �
� i9`	` nzxmyzd?� p�a¡�o`%p lo� ��d pu` n�xoy�d�� p{a¡��` nzl a¡� d g�p9` d i � aC�³i�p �m�mn a n��9d�efd a r n g�` ­65 ' w °!�
¨h� d�� p�a¡�o`
p r d r dc� r d ` d�l a dX��nzl a	� d|�my p l � ¸ p9g�� � i n�l a�g/i r¡r d ` � i lo� `sa¡ifp � p{a	� r d�� r d ` d�l a dc�£x ^ n a	`
�9d g/a¡i r&�87 �:9 7<;>=<7 �F]_i�a¡� d
��d pu` n�xoy�d `¡i yzj a n i l `sp r d
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� dcl
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a	�op l t j `Va�a	� d `V�oi r a d `Va�i lod �?¨h� dcl � � i r d pug�� i � a¡� d ` d£� p�a¡�o`"a¡� d�� p{a¡� yzd�l �ua¡� � nz�udcl x ^ ­ 7 ° n `gcp y g jmy p{a dc� p lo� a¡� d i lmd � n a	� efn�lmnzekjoe yzd�l ��a¡� n `Sg/i l ` n¥�Kd r dc� � � l ¨Åp e g r pm��� n ` � r d/´å�Kd/±olodc� �Y�
� nzy�da	� d0d ¹ a dcl ` n i l i � ¨Åp e g r p%p y �ui r n a¡� e �K] d�y�� v � p � a nz�ud|Ã�jmy a nz�my�d À i l `Ca r p n�l a�` Á i j a nzl �fv y �ui r n a¡� e �]mp e g r p 4 wuw 6 ��g/i l a r i y `�a	� dR� p y�jmd i � ��` d�y��ð´ p � p � a n��9d�y ^u�S¨h� n ` efd p l `¾a¡�op�a�¨Sp e g r p n `Si ��� i y ^ l i e�n p yg�i ef�myzd ¹ n aC^u�Y�
� nzy�d ]Kp e g r p n `Sp l�d ¹ p9g!aÅp y �9i r n a	� e p lo�"n a	`�g�i ef�myzd ¹ n aC^ n ` d ¹ � i lmd�l a n p y �¾¨h� d g��mi n g di � � nzl ¨Sp e g r p n `kp?a r p �Kd/´ i � x5d aC� d�dcl �5d r � i r e p l g d p lo� g/i e��oy�d ¹ n aC^u��]Kp e g r pm��i l a	� d i�a	� d r��p lo� ��� j p r p l a d�d `�a¡i ±olo� p ��d p9` nzxmyzd?� p�a¡��� nµ� i lmd?d ¹ n `Va	`�p lo�Ân�l a¡�op�afgcpu` d�n afg�i r	r d ` � i lo� `"a¡ia	� d `¡�mi r a d `Ca � p{a¡��p9g�g/i r �mn�l �3a	i�a¡� d p � i � a dX�¶yzd�l ��a¡� ��jol g!a n i l �3¨Åi r dc�Kj g d a¡� d g/i e��oy�d ¹ n aC^�i �a	� d p y �9i r n a	� e �m¨Åp e g r p£p lo� ]Kp e g r p � i l�� a0g/i l ` n¥�Kd r � i efnzl p{a dc�3� p{a	�o`c� Ã i r d i �ud r � nzl 4 w ~<6 �oa¡� dp j a¡�oi r ` �Kd�e i l `Ca r p�a d a	�op{a�]mp e g r p�g�p l x5d�nzef� r i �9dc� j ` n�l ��p � i j r a¡�ªg�i l g d�� a%i �
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yzd�l ��a¡� ��jml g!a n i l p lo�kn asg�p lfx�d a	� d `¡p efd³yzd�l ��a¡� ��jml g!a n i l �
� n g�� n ` j ` dX�k� i r ® i¬] jmlmn g�p9`Ca r i j a n�l �� n��9d�l3x ^ 7 �

/V­ � ° ' e p ¹)5h 8 Mjijiji M 3 ­
"9) ­ � °
7 ) °å�
� d r d "*) ­ � °(' J

K=L�M NPORQ0k
"*) ­�#+%,& ° ­�2 ' ~�% < <6<V% 5 � ° ­ � °

·;i�a d a¡�op�a�`¡i efd p �o�Kn a n��9d�efd a r n g�`%pu` �md�y pY^¶p r d�l iua%p �o�Kn a n��9d£� i r ekjmy a n g�p9`Caf` jmxm´ � r p � �o`c�3¨h� d` jme i � a¡� d�yzn�l ¦ �Kd�y pY^ � p yzjmd `³i l a¡� d�� p�a¡�o` nzl p ekjoy a n gcpu`Va
` jmxK´ � r p � �'� � i d ` l iuahg���p r pug!a d r n�§cd
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a	� d?® i¬]�g r n a d r n p � i r ekjmy a n g�p9`Ca r i j a n�l �o��² lmy ^�a¡� d�dclo�_´ a¡i ´¯dclo���Kdcy pY^K` n�l a¡� d p9g�g�i r �Kn�l � � p�a¡�o`p r dkn�l a d r d `Ca n�l �o�"¨h� d%Ã q ]K¨ i � a nzefn�§ p{a n i l g�p l�x5d%j ` dc� i lmy ^ n�l a¡� d g�p9` d i � g�i9`Va ´Øy�n ¦ d�efd a r n gc`���
� d�l a¡� d i �9d r p yzy�efd a r n g �Kd `¡g r nzx�d a	� d g/i efekjmlmn g�p�a n i l g/i¬`CaX�
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� i r ��%V* � n��9d�l � ±olo� � ­f��%V� °M` j g��0a¡��p{ac� � i r d pug�� � p�a¡��B ­f�T% # % ° � r i e � a	i # % � *©­�� ' ~�% <6< <V% � °#;

" ) ­ B�°9] 7 ) � i r 2 ' ~�% <6< <V%E5 p lo� /V­AÃ ° n ` e�nzlmnzekjmeC< ­V~ � °
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¨h� d�Ã À Ã � r i xmyzd�e �Kd/±�lmdc�£� r dc�¬n i j ` y ^£p nze `sa¡i ±olo� p r i j a n�l �%`Ca r j g/a j r d g�i ef� i9` dc� i �I��d pu` nzxmy�d
� p{a¡��` � r i e a¡� d `¡i j r g dRl i �Kd a¡i d p9g�� �Kd `Ca n�l p�a n i l ` l i �Kd ` nµ� a¡� d ^ d ¹ n `Ca�`���¨h� dhÃ q ]m¨Âp{a¡a dce�� a	`Sa¡i
efnzlmnze�nz§�d a¡� ds� r d ` d�l a dX�"l i lK´¯yznzlmd p r yzd�l �ua¡� ��jml g!a n i l&/ a	� r i j �u�oi j aÅp�a r d�d �
� d r d p9`Ia¡� dRÃ À Ã � Ã
efnzlmnze�nz§�d ` / a¡� r i j �u�mi j aFp ��d pu` n�xoy�d r i j a n�l �|`Va r j g/a j r d � Ã�nzlmn�efnz§�nzl ��` j g���p ��jml g!a n i lf� i r p�a r d�d i rr i j a nzl �?`Va r j g!a j r d�� i d ` l i�a e p{a�g���a¡� d i r n � nzl p yÅekjmy a n g�p9`Ca � � nzy i¬`Vi � �_^u� � l�� pug/ac� r d p yÅekjmy a n g�p9`Car i j a nzl � � i yzn a n g�`�p nze `Åa¡� dhefn�lon�efnz§ p{a n i l i � p yzy i_gcp{a dc��lod aC�³i r	¦"r d `Vi j r g d `c��� n a¡�mi j a ® i¬]�g r n a d r n pm�a	� d i � a n�e p y `Vi y�j a n i l?� i r a¡� n ` � r i xmyzd�e n `³a¡� d ]¬a dcn�lmd r a r d�d �
� n g��3g�i l a	p n�l `³a	� d|efn�lmnze p y g�i9`Vahi �
lod aC�³i r	¦ y�nzl ¦ `c� ? j ac���
� d�l�® i¬] lmdcdc� `
i ��ekjmy a n g�p9`Ca efd�e%x�d r ` e%j `Va x�d g�i l ` n¥�Kd r dc� �ma¡� d �9i9p y i �p ekjmy a n g�p9`Ca ® i_] r i j a nzl ��p �m� r i9p9g���g�p l?x5d a	i ±�lo� p efn�lmnze p y �mi � g/i jml ah`¡i yzj a n i l���jmy�±oyzy�nzl ��a¡� d� n��9d�l�® i¬]�g�i l `Va r p nzl a	`c� Á d ` ��d g!a n�l �?a¡� d ` d g/i l ` n¥�Kd r p{a n i l `c�m� d%� r i � i9` d a¡� dk� i r ekjmy p{a n i l i � a¡� d
� i y�y i{� nzl �%i � a nzefn�§ p{a n i l3� r i xmy�dce �� d p � i � aka¡� d `	p efd?l i�a	p�a n i l `c���_^ � iua¡� d ` n `kp lo�Â�Kd�±olmn a n i l `%� nz�udclªnzlª� r d��_n i j `k` d g/a n i l `c� � d a

 ­ � ° x5d a	� d�l_jmekx5d r i � �mi � ` nzl a	� d�ekjmy a n g�p9`Ca£` jmxK´ � r p � � � ��� d�n�l a r i �Kj g d p lmd � e�d a r n g
� /V­ � °/�_a¡� d g r n a n g�p yIy�dcl ��a	��i � a	� d"ekjoy a n gcpu`Va;` jmxm´ � r p � � �½� � /¡­ � ° n `h� nz�ud�l3x ^ ;

� /V­ � °(' e p ¹
��
 Q�� /¡­ B ­f�T% # % °¡° ­V~u~ °
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� i r ��%�* � nz�ud�l � ±olo� � ­���%�� °"` j g�� a¡�op�a � i r d pug�� � p�a¡�!B ­f�T% #�%{° � r i e � a¡i #&% � *©­�� '

~�% <6< <V% � ° ;
"*) ­ B�°^] 7 ) � i r 2 ' ~T%6< < < % 5 p lo� 
 ­ � ° n ` efn�lon�e%jme < ­V~ w °

v ��d p9` nzxmyzd ` jmxK´ � r p � �ª`V�mi jmy¥� `	p{a n ` � ^¶a	� d g/i l `Ca r p n�l a�` nzl p yzyh� p{a	�o`c�&C;` n�l ��a¡� d�efd a r n g � /V­ � °
�md/±olmdX�"nzl?­C~9~ °!�Ya	� dRÃ À Ã � Ã � r i xoy�dce gcp l�x5dF� i r e%jmy p�a dX� pu`¾a¡� d³�Kd a d r e�nzl p�a n i l i � p ekjmy a n g�p9`Ca` jmxK´ � r p � � � `	p{a n ` � ^ n�l � ­V~ Æ¬°

� /V­ � °^] ~ p lo� /V­ � ° n ` efnzlmnzekjmeC< ­V~ Æ9°
C�` nzl ��a	� d � /hefd a r n g��Åa¡� d?Ã À Ã � Ã � r i xmyzd�e a	�op{a%� d ��p �ud t j `Va �Kd/±�lmdc� g�i r	r d ` � i lo� `0a¡i ±olo�
� ��� �=�*� `	p{a n ` � ^ n�l � ­V~ � °!�

� /¡­ � °^] ~ p lo� 
 ­ � ° n ` efnzlmnzekjme < ­V~ � °
]_i���a	i�` jmefe p r nz§�d �9� d gcp l£�KdX�Kj g d a	�op{a³`Vi y��_nzl �0a¡� d�Ã À Ã+� r i xmy�dce r d ` jmy a	` nzl `¡p�a n ` � ^ nzl �|a¡� d

® i_] r d « jmn r dcefd�l aRi �Åekjoy a n gcpu`Va efd�e%x�d r `c��¨h� d"Ã q ]m¨ � r i xmyzd�e i � a nzefn�§cd `³i lmy ^?g�i9`Va ��jml g!a n i l `��

> ïMè@?�A�B#B#C



~ � � � ��� �����%��
������������� � � '
	(�
��	

❘

❘

❘

❘
❘

Pareto
optimal
set

MCMLM

cl(M)cl=1cl(MCM)

h(MCMLM)

h(M)

h=h(MCM)

MCM = set of shortest paths

� n � j r d w ; Á d�y p{a n i l3x5d aC� d�d�l�Ã À Ã p lo�&Ã À Ã � Ã qFr i xoy�dce ` ­ , ' w � d�n �u�¬a�`	°

¨h� d%Ã À Ã � Ã i � a n�efnz§�d `;a	� d a¡i�a�p y � dcn �9�¬a�i � a	� d�ekjmy a n g�p9`Ca|` jmxm´ � r p � ���
� nzy�d `¡p�a n ` � ^ nzl � ® i_]r d « jmn r d�efd�l a	`c� Ã À Ã � Ã e�nzlmnzefn�§cd ` r d `¡i j r g d p y�y iKg�p{a n i l ` ­�yznzl ¦ j a n�yznz§ p{a n i l °h�
� nzyzd|��jmyµ±�y�yzn�l �£a¡� d
® i_] lod�dc� `��¨Åi3`¡�mi{� r d�y p{a n i l `¡� n���x�d aC� dcd�l a¡� dfÃ À Ã p lo� a¡� d£Ã À Ã � Ã �M� d � nz�ud�nzl � n � j r d w p �oy p l
nzyzy�j `Va r p{a n i l i � a	� d&�Kn � d r d�l a�`¡i yzj a n i l `ki � a¡� d ` d&� r i xmyzd�e `kp9g�g/i r �mn�l ��a	i©a	� d g r n a n g�p ysyzd�l �ua¡� � /p lo� a	i�a¡� d �mi � g/i jml a 
 �s]_i y�j a n i l ` �Kd��on g/a dc�&x ^ � i nzl a�` n�l a¡� n `
` � pug d �op �9d��Kn � d r d�l a
�mi � g/i jol ap lo� g r n a n g�p yÅy�dcl ��a	� � p yzjmd `c��v e i l ��a	� d ` d `¡i yzj a n i l `c��a¡� d r d p r d `Vi e�d `Vi y�j a n i l ` l iua � i efn�l p�a dX�
x ^�iua¡� d r `
p lo� g/i l `Ca n a j a d �o`Vi��_a¡� d q p r d a¡i�i � a n�e p y ` d ac�

� d a � `�g/i l ` n¥�Kd r i lmd `¡i yzj a n i l3­ ���
����°Åi �oÃ À Ã � r i xmyzd�e �op �_nzl �
a¡� d³efnzlmnze p y g r n a n gcp y¬y�dcl ��a	�
­ � /V­ ���
���o° ] � /V­ � ° � i r p yzy `Vi y�j a n i l `
� i � a¡� d r i j a n�l � � r i xmyzd�e °/�k] j g��¶p3`¡i yzj a n i l g�p l¶x�d
� i jmlo�Ox ^O`¡i yz�¬nzl �¶a¡� d©Ã À ² q � i r p yzy��Kd `Va nzl p{a n i l ` j ` n�l � p e%jmy a nµ´ g/i l `Va r p nzlmdc� `V�mi r a d `Va � p{a	�p y �9i r n a	� e � � n `	g/i �9d r n�l �©`¡i yzj a n i l `]���
� 7 � � � i r Ã À Ã � Ã � r i xoy�dce g�i l ` n `Ca�`�i lª±olo�Knzl �¶p` d p r g���p y �ui r n a¡� e a¡�op�a;`¡gcp l ` d ¢�g nzd�l a y ^�a	� d r d ` d p r g��3` � p9g d �s� d g�p l3l i�a n g d a	�op{a
a	� n ` r d ` d p r g��` � p9g d g�p l x�d�yznze�n a dX� a¡i�a	� d ` � pug d g/i l a�p nzlmn�l �©` jmxm´ � r p � �o` � �op �_n�l ��p��oi � g/i jml a y�d `¡`|a	� d�l

 ­ ���
� � °!� � l a d r d `Va nzl � r d ` d p r g��£` � pug d�n `sa¡� d�l � yzn�efn a dc�?x ^%a	� d `Vi y�j a n i l ���
� � ­ g�i r	r d ` � i lo�K´
nzl �ka¡i�a	� d0e�nzlmnze p yM� p yzjmd i � a¡� d g r n a n g�p y�y�dcl ��a	��°Rp lo� a¡� d `Vi y�j a n i l ���
� 7 � � ­ g/i r	r d ` � i lo�Knzl �a	ifa¡� dke�nzlmnze p y �oi � g/i jml a�°!�³¨ r nz�¬n p yzy ^�a¡� d ` d"� i n�l a	` x�dcy i l �9`
a¡ifa¡� d q p r d a	i%i � a nze p y ` d a nzl a¡� n `` � p9g d�­�n�� a	� d r d p r d%e%jmy a nz�my�d `¡i yzj a n i l ` � i r a¡� d�Ã À Ã � r i xmy�dce ��i lmd i � a	� d�e n ` nzl a	� d q p r d a	ii � a nze p y ` d a!°!�³� d a¡� nzl ¦ a¡�op�a�a¡� d i�a¡� d r `¡i yzj a n i l ` n�l a	� d q p r d a	ifi � a n�e p y ` d a�p r d p y `Vi nzl a d r d `Va ´
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nzl ��g�i ef� r i efn ` nzl ��`Vi y�j a n i l ` xoj a nzl a¡� d"� i y�y i{� nzl �£� d|� iKg j `�i l p �m� r i ¹ n�e p�a dc� `¡i yzj a n i l `�i � a¡� d
Ã À Ã � Ã � r i xmyzd�e �

/�0�/�0�� � ����� 7 �u�m�c�:9 Ì ; � Ì �¾� 7258= A � Ì ��� È 
Â�k� È � Ì � �Å� 7 Ì 5
� l 4�~ 9 6 �oa¡� d p j a	�mi r ` � r i �udc� a	�op{a�a	� d"± r `Va�a¡� r d�d"� r i xmy�dce `�p r d · q ´ g�i ef�myzd a d �³¨h� d ^�p y `Vi�`¡�mi{�a	�op{a;a¡�op�a�a¡� d ` jmxm´ � r p � � � `¡i yzj a n i l i � a	� d%Ã À Ã p lo��Ã À Ã � Ã � r i xmyzd�e ` n ` l iua lmd g d `	`¡p r ^p�a r dcd"xmj a�a¡� d `¡i yzj a n i l i � a	� dkÃ q ]K¨ n `;p y �³pY^K`
p�a r d�d � � l a	� d `	p efd �³pY^9�mi lod g�p l�� r i �9d a	�op{aa	� d `Vi y�j a n i l i � a	� d£Ã À Ã � Ã � r i xmyzd�e$n ` l iua lod g d `¡`	p r ^�p�a r dcd ��¨h� d ^ � r i � i¬` d p l p y �ui r n a¡� e�
� n g��k`¡i yz�ud ` d ¹ p9g!a y ^�a¡� dhÃ À Ã � r i xmyzd�e p lo� p �m� r i ¹ n�e p{a d `�a¡� d³Ã À Ã � Ã � r i xmy�dce �Å¨h� d `¡p efdp y �9i r n a	� e g�p l&x5d g/i l ` nz�Kd r dX� p9`
p l p y �ui r n a¡� e � n��9d�l p l p �m� r i9p9g�� dc� `Vi y�j a n i l i � a	� d�Ã À Ã � Ã
� r i xmy�dce ��¨h� n `�p y �9i r n a	� e � nzy�y�x5d��Kn `¡g j `	` dX�?nzl a¡� d"lmd ¹ a;` d g!a n i l �

� � �������&�Å� ���¼� ��, 
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Ã©jmy a n��oy�d v � p � a n��9d
Ã�jmy a nz�my�d À i l `Va r p nzl a�` Á i j a n�l �|v y �9i r n a	� e ­AÃ p e g r p9° � r i �_nz�Kd `�`Vi y�j a n i l ` � i r
Ã À Ã+� r i xmyzd�e p lo� g�p lfx�d g�i l ` n¥�Kd r dc� pu`sp l p y �ui r n a¡� e �
� n g���`Vi y��9d p �m� r i ¹ n�e p{a d�y ^ Ã À Ã � Ã
� r i xmy�dce 4�~ 9 6 � Ã p e g r p£g/i e��oj a d `ha¡� d `Vi y�j a n i l i � a¡� d�e%jmy a nz�my�d g/i l `Ca r p n�lmdX�?e%jmy a n g�pu`Va r i j a n�l �
� r i xmy�dce x ^ � i yzy i{� nzl �"aC�³i�`Ca d�� `c� � l a¡� d;± r `CaR`Va dc� �9a¡� d ` d a�� i � `¡�mi r a d `Ca � p{a¡��` � r i e a¡� d `¡i j r g d
l i �mdI� a¡i£p y�y � e%jmy a n g�pu`Va �Kd `Ca n�l p�a n i l3efd�ekx5d r ` n `�g/i ef�mj a dX�3j ` nzl ��a¡� d�n�l a r i �Kj g dc�&l i lm´¯yzn�lod p r
yzd�l ��a¡� ��jml g!a n i l / �0¨h� dkj ` dX� p y �ui r n a¡� e g/i r¡r d ` � i lo� `ha	i&p y�n �u�¬a y ^ e i �Kn�±odX�©�ud r ` n i l i � ]Kp e g r p
� r d ` dcl a dc�&n�l ` d g/a n i l�­ w � ~ � w °!�F¨h� d ` d g�i lo� `Ca d�� p nze `ha¡� d r dX�Kj g!a n i l i � a¡� d r d ` jmy a nzl �£` jmxm´ � r p � �
� ` j g���a¡�op�a�a¡� d i �ud r p y�yMyzd�l �ua¡� ��jml g/a n i l©n ` r dc�Kj g dc� � n a¡�oi j a �_n i y p{a n�l �fa	� d g�i l `Va r p nzl a	`c� � n `
l i�a lmd g d `	`	p r ^?p�a r d�d � ¸ �9d�l3nµ� � g/i r¡r d ` � i lo� `Ra¡i&p�a r d�d �ma¡� n `ha r d�dkn ` l i�a lmd g d `	`	p r ^?p efn�lmnze p y
yzd�l ��a¡�3a r dcd ��¨h� n ` n ` �Kjmd a¡i�a	� d � r d�dX� ^?p �o� r i¬pug��3p � i � a dX�?x ^£a	� dkÃ p e g r p r dc�Kj g/a n i l `Ca d�� � � li r �md r a¡i �Kd g r d pu` d a	� dklod aC�³i r	¦�r d `¡`¡i j r g d ` j ` d ��i j r � r i � i¬` n a n i l g/i l g d r l `³a¡� d�nzef� r i �ud�efdcl a�i �a	� dse%jmy a n g�pu`Va ´ � r p � � r dX�Kj g!a n i l �S]Ki;� d � nzy�yK�Kd p y � nzl a	� d r d `VaÅi � a¡� n `S` d g!a n i l �{� n a	�"a¡� d i � a nzefn�§cn�l �`Va dc� �

� 0213021 ? � Ì AsÈ �Y� 7 È � �S� È Í¿� É � � 
ª�u�Y�¶� Ì � È Í��Å�u� 7 Ì 5 �
¨Åi£` �5d g nµ� ^?a¡� d i � a nzefn�§cn�l � � r iKg dX�Kj r d �_a	� d p j a	�mi r `hi � 4µ~ 9 6 r d/��d r dcl g dX� `¡i efd|� r i �5d r a nzd `c�v j a¡�oi r `Fg/i l ` n¥�Kd r a¡�op�asaC�³i � p{a	�o`;B 8 ­f��% # 8 °�p lo� B : ­f�T% # : ° � i r e p�g/^Kg yzd � nµ��x i�a	� � p{a	�o`F��p �ud aC�³i
l i �md ` nzl g�i efe i l ��¨ r nz�_n p y�y ^u�ua¡� d;± r `Va l i �md;nzl g/i e�e i l£n `Fa¡� d `Vi j r g d
l i �Kd)� � � � a	� d aC�³i � p�a¡�o`��p �ud;e i r d a¡�op l aC�³i l i �Kd ` n�l g/i e�e i l �¬a¡� d r d0n `hp�g/i l g�p�a d�l p{a n i l i � g�^_g y�d ` �md/±olmdX�?x ^�p�` d a³i �g�i efe i l3l i �Kd ` ­Ul i �Kd `�� ) ` j g���pu` n a n ` �Kdc�mn g!a dX�3n�l � n � j r d Æ¬°!�¨h� d p j a¡�mi r ` � r i � i¬` dX� a¡� d aC�³i � i yzy i{� n�l � � r i ��d r a n�d ` ­U� r i ��d r aC^ ~ p lo�£� r i ��d r aC^ w °s� n g��&p r d
� r i �9dc��n�l 4µ~ 9 6 p lo� p r d�j ` dX� a¡i r dc�mj g d a	� d ` jmxm´ � r p � ��� i x a�p nzlmdc�fx ^�a¡� d�± r `Ca³`Ca d�� i �¾Ã p e g r pm�

� � 
 *�� �#�H� ��� À i l ` nz�md r aC�³i � p{a	�o`(B 8 ­f�T% # 8 °�p l�� B : ­���% # : ° � i r efnzl ��p"g/^Kg y�d � n a¡�fa	� d g/i e�e i l
l i �md �©a¡�op�a n ` e i9`Va
�mi � `
pY�³pY^ � r i e[�?­ � n � j r d � °!�
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� n � j r d Æ�; À i l gcp{a dcl p{a n i l i � g�^_g y�d `

� �  " ­ B : ­���% # : °¡°��  " ­ B : ­f�T% �5°¡° �  " ­ B 8 ­f�T% �5°¡° ]��  7 a	� d�l B : ­���% # : ° e pY^ x5d r d r i j a dX� a¡iB 8 ­f��% �5°,B : ­ � % # : °³� n a	�mi j a �_n i y p{a n�l �%a¡� d g/i l `Ca r p n�l a	`c�� d r d B 8 ­���% �M° B : ­ � % # : ° nzlo�Kn g�p{a d `ha	� d g/i l g�p�a dcl p{a n i l i � a	� d aC�³i � p{a	�o`�p l�� a	� d r d�y p{a n i l ] �g�i r	r d ` � i l�� `Fa	ifa¡� d q p r d a¡i � i efnzl p l g d �

� n � j r d � ; Á d/´ r i j a nzl � � p{a	�3a¡� r i j �9�&iua¡� d r y�nzl ¦ `
i � a¡� d"ekjmy a n g�p9`Ca;` jmxK´ � r p � �

¨h� n ` � r i �5d r aC^ n ` j ` dc� `Vi3a	i r dce i �9d g�^Kg yzd `|i � a¡� d r d ` jmy a nzl � e%jmy a n gcpu`Va�` jmxm´ � r p � ���f��� d�lr d�e i �_nzl ��g�^Kg yzd ` n ` � i¬`¡` n�xoy�d �Ka¡� d a	i�a�p y � d�n �u�¬a �ud g/a¡i r n ` r dc�Kj g dc� �
� � 
 *�� �#�H�
� � º nz�ud�l p � p�a¡� B ­���% #¬°|� n a¡� n�l a¡� d g/i l `Ca r p n�l a�`|�
� n g���g�i l a	p n�l `0a	� d ` jmxK´Ø� p{a	�B ­f��%�� °!�9a¡� dcl B ­���%�� °Fp y `Vi yzn�d `F� n a¡� nzl a	� d g/i l `Va r p nzl a�` xmj a n a n ` l i�a lmd g d `	`¡p r ^"a	� d `¡�mi r a d `Ca � p{a	�

� r i e l i �KdI� a¡i l i �md�� �qsr i ��d r aC^ w gcp l x�d p �m�myzn�dX� a¡i©` n�ef�myznµ� ^¶a¡� d£d ¹ p efnzl p{a n i l i �h�Kd `Ca n�l p{a n i l l i �Kd `"�
� n g���p r d� n a¡� n�l p y p r � d r � p�a¡��a¡i{�hp r � p ±ol p yÅ�Kd `Ca n�l p{a n i l � � d a j `;` jm�m� i9` d a¡��p{a;a	� d�l i �Kd�� r d/��d r dcl g dX�� d r d�n `hp �md `Va nzl p{a n i l i � a¡� d0ekjoy a n gcpu`Vah� r i jm� ��]_io�_a	� d ` joxK´¯� p{a¡��B ­���%�� ° ��jmy�±oyzy `³a	� d g/i l `Ca r p n�l a	`p lo� gcp l¶x�d�j ` dc� a¡i r d pug�� �Kd `Ca n�l p{a n i l	� � � � a¡� d `¡�mi r a d `Va � p�a¡� � i r ��n�l � n `"p � p�a¡� �Kn � d r dcl a
� r i e B ­���%�� °!� n a;gcp l3x�d r d�e i �udX�£� r i e �O� n a¡�mi j a;p �o�Kn a n i l p y g�i ef�mj a�p{a n i l `��� l a	� dF� i y�y i{� n�l �o��� ds�Kd `¡g r nzx5d a¡� d p �m�myzn g�p{a n i l i � a¡� d ` ds� r i ��d r a n�d ` nzl a¡� d r dX�Kj g!a n i l p y �ui r n a¡� ei �SÃ p e g r pm�

� 02130�/ � � 
Â���{��� È Í��Å�u� 7 Ì 5 A � Ì � È Í �Å� È
¨h� d �9i9p y i � a	� d r dX�Kj g/a n i l `Va dc� n `0a	i3i x a	p n�l p3` jmxm´ � r p � �d� � r i e a¡� d ` d a�� x ^�i efn a¡a nzl �©pu`
e p l ^�g/^Kg y�d `�pu` � i¬`¡` n�xoy�d � n a¡�oi j a �¬n i y p{a n�l �fa¡� d g/i l `Ca r p n�l a	`c�h¨h� dk� r iKg dX�Kj r d"n `;i r �9p lon�§cdc�3n�l p� r dcdc� ^ e p lmlmd r �h¨h� d�� p�a¡�o` n�l a	� d ` d a �»p r d"d ¹ p efn�lmdX� i lmd p � a d r a¡� d i�a	� d r p lo� p r d p �m�mdc� a¡i
�½�0��� nzy�d � n ` l i�a dcef� aC^u�5a¡� d p y �9i r n a	� e g��oi¬i¬` d `
a	� d%� p{a¡���
� n g��©a r p �ud r ` d ` e i9`Va efdcekx5d r `��
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� ��e i r d a¡�op l i lod?e p ¹ nzekjme efd�e%x�d r � p{a¡��`%p r d p � p n�y p xoy�d �Åa	� d3� p{a	�Â� n a¡�O` e p yzy�d r yzd�l �ua¡� n `` d�yzd g/a dX� �
¨h� d�l a	� d ` d�yzd g/a dc��� p{a¡� n `;p �m�KdX� a¡i'� p � a d r a r ^ nzl ��`¡i efd�� i9`	` nzxmnzy�n a nzd `�a¡i dcy�nzefn�l p{a da	� d�dc�udcl a j p y g/^Kg y�d `��½¨h� n ` � p�a¡� e pY^ � i r e ekjmy a nz�myzd g�^_g y�d ` nzl � p9`&`¡�mi{� dc�¿nzl � n � j r d Æm�
Ã p e g r p ± r `Ca�a r nzd `�a¡i¶i � a n�efnz§�d�� i r p y�y g/^Kg yzd `ki l a¡� d?� p�a¡��� x5d � nzlmlmnzl �¶� n a	��a¡� d&y p r � d r g�^_g y�d
­f��% � ) %�� °R�
� d r d a¡� d g�i efe i l&l i �Kd � ) n `³a¡� d|e i9`Va
�mi � pY�³pY^ � r i e a	� d `Vi j r g d p lo�&x ^&p �m�my ^ n�l �
� r i ��d r aC^ ~ a	i dcy�nzefn�l p{a d a¡� d ` jmxK´Ø� p�a¡� ­f�T% � ) °si � a	� d�lod � y ^�p �m�KdX��� p�a¡��� � � a¡� n ` n ` l iua � i9`	` nzxmyzd �a	� d�� r iKg dc�Kj r d�n ` r d��5d p�a dX� � n a	�mi j a d ¹ p efn�lmnzl �?a¡� d�y p9`Ca|g/^Kg yzd �|]_io� nzl a	� d%lod ¹ a0`Va dc� �Ii lmy ^3a¡� dg�^Kg yzd?­���% � )�� 8 % � ° n `�g/i l ` n¥�Kd r dX� �R��� d�l p�g�^Kg yzd g�p l�l i�a x5d r d�e i �udX� �op l p �m�Kn a n i l p y g�i l `Va r p nzl ai l a	� d£x p lo� � n¥� a¡� ekj `Ca x5d g�� d g ¦ dc� � � l � pug/ac�¾�
� d�l g/i l ` n¥�Kd r nzl ��` j g�� g/i l `Va r p nzl a�`|p lo� �
� dcli �9d r y p � `hg�p l3l i�a x5d i efn aVa dX� �M`Vi e�d"yznzl ¦ ` ekj `Va x5d p xmyzd a	i � r i �_n¥�Kd|e i r d"x p lo� � nz� a	��a¡�op l a¡� d
x p lo� � n¥� a	� r d « jmn r dc�3x ^&a¡� d `Vi j r g d � � ��� n `�a¡� d%l¬joekx5d r i � r dc�my�n g�p�a dX��� pug ¦ d a	`�i l ` j g��©p yzn�l ¦ �a	� dhy�nzl ¦ gcp � p9g n aC^ ekj `Va x�dhd « j p y i r y p r � d r a¡�op l�� a n�efd `Sa¡� dhx p lo� � n¥� a¡� r d « jmn r dc� �Åv³a�a¡� dhdclo� i �a	� d�� r iKg dX�Kj r d ��� g�i l a	p n�l `sp yzyoefd�e%x�d r ` � i r �
� n g�� ��d p9` nzxmyzd�� p�a¡�o` d ¹ n `VaRp � a d r d�yzn�efnzl p{a n�l ��`Vi efdr dc�mjmlo� p l g nzd `c�R¨h� n `
i � a nzefn�§cn�l � � r iKg dX�Kj r d"n�l©Ã p e g r pfg�p l�x5d ` jmefe p r nz§�dX�3x ^?a¡� dke�d a	p ´ g�i �md� n��9d�l3n�l v y �ui r n a¡� e ~ �
� � = Ì � 7 �6W�
 1 ]¬a dc� ? ;5² � a n�efnz§�nzl � ekjmy a n�´ g/i l `Ca r p n�lmdX��e%jmy a n gcpu`Va;`Ca r j g!a j r d

�?È Í��Å�u� 7 Ì 5 ; � È A¼Ì � � � 
ª���{�
� 5 A �¾�9� ¨h� d0lod aC�³i r	¦ D ' ­�� %	� °!��p%� r i jm��
 � n a¡��pf`Vi j r g d
� ��g/i l `Ca r p n�l a	` 7 ) �_a¡� d` d a �Oi � i � a n�e p y�� p{a	�3g�i ef�mj a dc�3x ^3]Kp e g r p
� �¾� A �Å�u� v ` d a�� i �S� p{a	�o`


 W 7 � È ­ ���'��u° Í Ì
p �m� a	� d"� p�a¡��� n a	�3a¡� d"e i9`Va efd�ekx5d r ` ­ # % °Ra¡iC� a
� � ­Ue p l ^m° �3W È 5g��mi_i9` d a	� d i lod � n a¡��` e p yzy�d `Ca yzd�l �ua¡�È 5 Í � �
� � ­ a¡� d p �m�KdX�?� p�a¡� � i r e `
pfg/^Kg yzd"n�l � ° �6W È 5i � a n�efnz§�d � x ^ r d r i j a n�l ��a	� d?lod � � p�a¡��a	� r i j �u�ªp l p y r d p � ^ d ¹ n `Ca n�l � � p�a¡�� n a	�mi j a �¬n i y p{a n�l ��g�i l `Va r p nzl a	`6aÈ 5 Í � �
� � ­ g/^Kg yzd|n ` l i�a r d�e i �udX� ° �6W È 5À � d g ¦ nµ� a¡� d"lod � � p{a	� � i d ` l i�a �_n i y p{a d a	� d"efn�l 3 e p ¹ g�i l `Va r p nzl a	`È 5 Í � �Á dce i �ud�� r i e � p yzyIl i �Kd `³a	�op{a;p r d p y r d p � ^ �_n ` n a dc�&x ^ � aÍ Ì 5 È

r d a j r l ­ � °Va

�&È Í��S��� 7 Ì 5 �c� È A¼Ì � � � 
ª�u�{� Ì 5 � 5 È � � 
 A � È
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� � � d g/i l ` n¥�Kd r a	� d a¡i � i y iu�9^ � r d ` dcl a dc�kn�l � n � j r d = p lo� p�g�i l `Va r p nzl a �9d g!a	i r d « j p y a	i 4 w�� % wu� 6 �
d ¹ d g j a n i l i � a¡� d�± r `Va;`Va d�� i ��Ã p e g r pf� n�yzy�� r i �_nz�Kd a	� d ` d a �Oi � `¡�mi r a d `Ca � p�a¡�o`ha	ig# 8 p lo� # : �� d r d ��' ( ­f�T%���% � %��	% # 8 ° %X­���%���% � %��	% # : °M.9�

1
5

1
6

7
3

7
2

1
1

1
8

9
1

� n � j r d = ; � d��5d�l��Kn�l �£i l a¡� d g/i l `Ca r p n�l a	`c�_a¡� d"ekjmy a n�´ g�i l `Va r p nzl a�` jmxm´ � r p � �3g�i �ud r nzl �%a¡� d � r i jm�i � `¡i j r g d � p lo� i �Se�dcekx5d r ` # 8 % # : g�p l g�i l a	p n�l pfg/^Kg yzd

� j r n�l �|a	� d i � a nzefn�§cn�l ��`Va dc� ��a	� d ` jmxK´ � r p � � � n ` r dX�Kj g dX� a	i"a¡� d ` jmxm´ � r p � �X�½� � l i j r g�pu` d �� d i x a�p nzl � '+( ­���%���% � %��	% # 8 ° %X­���%���% � %��	% # % : ° .¬� � � a	� d g/i l `Va r p nzl a yzn�efn a	`�p r d£­C~ 7 %c~ 7 °/�¬a¡� d g�^_g y�d
­f��%���% � %���%�� °0g�p l l i�a x5d r dce i �udc� ��`Vi3a¡� d�y�nzl ¦ ­ � %�� ° e%j `Va��op �ud�d�l i j �u� r d `¡i j r g d `;a	i�a r p l ` ��d r
�mjm�myzn gcp{a dX�3� pug ¦ d a	`c�¬a¡�op�a n ` d ¹ �my p n�l a	� d"x p l�� � nz� a¡��g/i l `Ca r p n�l a
g�� d g ¦ �Kd `	g r n�x5dc� p x i �ud �


��<� ' ��% ) ! � .�� � %�� !�� � )Z��� ,��3!+� %-� � )+%�� ����,�)Z� %��'� � 
 ��)+�
? d�� i r d�� r d ` dcl a nzl ��i j r � r i � i¬` n a n i l �R� d `¡�mi{� a	� r i j �9�¿`¡i efd�d ¹ p ef�my�d `£a	�op{a�a	� d i � a nzefn�§cn�l �
� r iKg dX�Kj r dfy�n ¦ d£n a n ` �Kd/±�lmdc� n ` l iuakp y �³pY^K` d ¢£g n�dcl a � i r g�^_g y�d£dcy�nzefn�l p{a n i l �3v � a d r `V�oi{� n�l � n a	`� d p ¦ � i nzl a	`c� � d�� r i � i9` d `¡i efd�nzef� r i �9d�efd�l a�`ha¡�op�a0gcp l©x5dknzl a r i �mj g dX� � n a	�mi j a|� r d p�a;g��op l � d `
nzl a¡� n `
i � a nzefn�§cn�l � � r iKg dX�Kj r d �

� � 
��<�/� , ��������, �<��� � ���
, �
����� � � ��������� �8�����<�"�#� 
�� � � _ ��
�, � � 9 � � � �8� � � *�����	:� 4
¨h� d i � a n�efnz§ p�a n i l¼� r iKg dX�Kj r d i �kÃ p e g r pªp �m� `�a	� d `¡�mi r a d `Va � p{a	�o` � r i e � a¡iªa	� d©±�l p y

e%jmy a n g�pu`Va0` jmxK´ � r p � � � i lmd p�a�p£a n�efd � � d a j `�` jm�o� i¬` d a¡�op�a B 8 n `�p y r d p � ^ nzl � p l�� � d p r d
d ¹ p efn�lon�l �|a	� d p �m�Knzl ��i �I� p�a¡� B : a	iI�½� � d a j `s` jm�m� i9` d a¡�op�a³p �o�Kn�l ��B : n�ef�myzn�d `sg�^_g y�d `Fpu` n a n `
nzyzy�j `Va r p{a dc��nzl � n � j r d 7 � Ã p e g r p � r i � i9` d a	� d p �m�myzn gcp{a n i l i � qFr i �5d r aC^ ~ a¡ik`Va j�� ^ r d r i j a nzl � B :a	� r i j �9� B 8 � � l i j r g�p9` d �ua	� d ` jmxm´¯� p�a¡� ­ ��%���% � °Fgcp l�x5d r d�e i �udX� � nµ� p lo� i lmy ^ n�� �\ " ­ B : ­f��% # : °¡° � " ­ B : ­f�T% � °V° �  " ­ B 8 ­f��% � °¡°�] �  7 � ? j aX�s�
� dcl �op �_nzl �¶` j g��Og�^Kg yzd `c��aC�Ri � i¬`¡` nzxmn�yzn a nzd ` ekj `Va x�d`Va j��Kn�dX� � Ã p e g r p � i d ` l i�a d ¹ p efn�lod a¡� dk� i¬`¡` n�xon�yzn aC^3i � r d�e i �_n�l � ­ ��% # % � °/��i lmy ^ r d r i j a nzl � lmd �p �m�KdX�f� p{a	�£a¡� r i j �u�£p y r d p � ^ d ¹ n `Ca n�l �ki lmd ` n `Rp y�y i{� dX� �S]Kio� nµ� r d r i j a n�l ��B : a¡� r i j �9� B 8 �_n i y p�a d `a	� d g/i l `Va r p nzl a�`��¬a	� d g/^Kg y�d|n ` l i�a dcy�nzefn�l p{a dX� � ? j a
a¡� d"� pug/a
a¡�op�a r dX�Kjmlo� p l a yznzl ¦ ` n�l a	� d"lmd � y ^p �m�KdX�£� p{a	�&gcp l?l i�a x5d r dce i �9dc�£� i d ` l i�a n�ef�my ^fa¡�op�a r dc�mjmlo� p l a y�nzl ¦ ` n�l a¡� d i y¥�£� p�a¡��B 8 g�p l
l i�a x�d r d�e i �udX� ��¨ r n��_n p yzy ^9�¬a¡� d g/^Kg y�df­ ��% # % � °hg�p l&x�d r d�e i �udX� � nµ�  " ­ B 8 ­���% # 8 °¡° �  " ­ B 8 ­���% � °V° � " ­ B : ­f�T% � °V°*] �  7 �F]¬a jo� ^ n�l �ka	� d aC�³i%gcpu` d `³g�p l�d�l ��p l g d g/i l ` nz�Kd r p xmy ^ka	� d i �9d r p yzyo�5d r � i r e p l g di � a¡� d r dc�mj g!a n i l?� r iKg dc�mj r d ; n a�g�p l?e p ¦ d `¡i efd�yznzl ¦ d�yzn�efnzl p{a n i l ` � i¬`¡` nzxmy�d p l���d��9d�l&nµ� a¡� d aC�³i` jmxK´Ø� p�a¡�o`
gcp l3x�d��Kdcy�d a dX� �Ka¡� d i lmd a¡��p{a efn�lon�efnz§�d `
a¡� d"yzd�l �ua¡� ��jml g/a n i l�ekj `Ca x5d g��mi9` d�l �

� � 
��<�/� , �C������, �<��� �8
0�#� ��
�� 	���� �(�/� � � � ���#� � �<
�, � �V�8�<�/� �V4
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� n � j r d 7 ; C lon i l i � aC�³i � p{a	�o`
� n a¡��i lmd g�^_g y�d

Ã p e g r p � r i � i¬` d `�a¡� d g/i e��oj a	p�a n i l i � `¡�mi r a d `Ca � p{a	�o` � r i e a¡� d `Vi j r g d a¡i"a	� d;�Kd `Ca n�l p{a n i l `��v�` � n � j r d 9 n�yzyzj `Ca r p�a d ` n aX�KaC�Rif`¡�mi r a d `Ca � p{a	�o`
g�p l&j ` d a¡� d `¡p e�d0yzn�l ¦ ` ­Udc� � d `�° nzl a¡� d i �m� i¬` n a d
�mn r d g/a n i l � � l a¡� n ` d ¹ p ef�myzd �ha¡� d `V�oi r a d `Va � p�a¡�o` � r i e a¡� d `Vi j r g de� a¡i�a	� d��Kd `Ca n�l p�a n i l `C# 8p lo� # : p r d a	� d�� p�a¡�o`\B ­���%���%���% # 8 °|p l�� B ­f��%���%���% # : ° r d ` ��d g!a nz�udcy ^9�?¨h� d ^ j ` d a¡� d?dc� � d©­ ��%�� °
nzl a	� d i �m� i9` n a d3�mn r d g/a n i l � ��� dcl p �o�my ^ nzl � Ã p e g r p©p y �9i r n a	� e ��a¡� d3y p r � d r g/^Kg yzd `¡�mi jmyz�Âx�dp l p y ^ §�dX� � n a	�¼a¡� d©� p r a¡� d `Va�g�i efe i l�l i �Kd � ) � � l a¡� n ` � p r a n g jmy p r g�p9` d �ha¡� d r d¶n `&i lmy ^¿i lmdg�^Kg yzdkxmj a�aC�Ri3g/i e�e i l�l i �Kd ` ­ � p lo� � ° x�d aC� dcd�l a	� dk� p�a¡�o`0p l�� i j a�` n¥�Kd i � a¡� d `¡i j r g dkl i �Kd ���� n g�� l i �md `¡�mi joyz��x5d g�i l ` n¥�Kd r dc� a	i r dc�Kj g/a n i l � � d a j `�` jm�m� i9` d a	�op{a0a¡� d g/i l `Ca r p n�l a �9d g/a¡i r
n `  7 ' 4�~ � %c~ � 6 � � � a	� d�l i �Kd ��n ` d ¹ p efnzlmdc� p{a ± r `CaX�sa	� d�l a	� d r dX�Kj g!a n i lOn ` � i9`	` nzxmyzd �³` nzl g d B ­f��%���% # 8 °;' 4 w % ��6 ] �  7 � � � a¡� dkl i �Kd ��n ` d ¹ p efn�lodc� p{a ± r `CaX�ma	� d�l a¡� d r d"n ` l i r dX�Kj g!a n i l �s¨h� d
� p{a¡�CB ­���%���% # : ° �_n i y p{a d `³a¡� d g�i l `Va r p nzl a	` x5d g�p j ` d  B ­f��%���% # : °;' 4�~u~�% w 6 �¨Åi j ` d a¡� d"Ã p e g r p"� r d�dX� ^£p y �ui r n a¡� e �Kp � r d g n ` n i l?n ` lmd�dX�Kdc� � � i r d ¹ p e��oy�d �9a	� d p y �ui r n a¡� e
e pY^?g��oi¬i¬` d p y �hpY^_`Ra	� d|� p r a¡� d `Ca�g�i efe i l3l i �Kd|� r i e a¡� d `Vi j r g d i l a¡� d"lmd � y ^&p �m�KdX�3� p{a	���] nzefn�y p r y ^�a¡i qFr i xmyzd�e ~ ���5pu`
i j r d ¹ p e��oy�d"nzy�yzj `Va r p{a d a¡� d g�pu` d �ma¡� d ` d�yzd g/a n i l i � a¡� d"� p r a¡� d `Ca
l i �md i l a¡� d�lod � y ^Op �o�Kdc�»� p�a¡� � i d ` l i�a?g/i r¡r d ` � i lo�Âlmd g d `	`¡p r nzy ^ªa¡i a¡� d�x�d `Ca ­ i r ��d pu` n�xmyzd °r dc�mj g!a n i l �

� � 
��<�/� , �	������, �<��� �8
0�#� ��
�� 	���� �(�/� ���
� �8� �����
�����!�"
�� � 
 � �#� �
�����"� �-� 	�� � �8� �/� � 4
v�` d g�i lo�k� r i xmyzd�e\l iuaFg yzd p r y ^|a r d p{a dc�%n�lfÃ p e g r p0p y �ui r n a¡� e n ` r p n ` dX� �
� d�l ` jmxm´¯� p�a¡�o`�gcp lK´

�mnz� p�a d a	i£a¡� dk�Kd�yzd a n i l g/i l a�p nzl��Kd `Va nzl p{a n i l�efd�ekx5d r `c�h¨Åi d ¹ � i9` d a¡� n ` � r i xmyzd�e � yzd a � `�g/i l ` n¥�Kd ra	� d£d ¹ p e��oy�dfnzl � n � j r d 7 �?] jm�m� i9` d a¡�op�a l i �Kd # x5d�y i l �¬`0a¡i�a¡� d£ekjmy a n g�p9`Ca�� r i jm� �?]_i��¾�
� dclp �m�Knzl �fa¡� d�� p{a	�
B 8 p lo� p � a d r p �m�my ^ n�l � qFr i �5d r aC^ w i ��Ã p e g r p � r iKg dX�Kj r d � � p�a¡� nzl a¡� d ` d a �
� r i e `¡i j r g d%l i �Kdg� a	i l i �md # e%j `Va x5d r d�e i �udX� �k¨h� d r d�� i r d �Ma¡� d i lmy ^��³pY^�a	i r d p9g��e# � r i e
�&n `�a	� r i j �9� � p{a	� B 8 � ��� d�l p �m�Knzl � B : p lo��nzl a	� d gcpu` d i � r d r i j a nzl � B 8 a	� r i j �u� B : ��a¡� dr d�e i �9dc� ` jmxm´¯� p�a¡�©g�i r	r d ` � i lo� `³a¡i ­ � % # % � °!� Á d�e i �_n�l ��` j g��©p�` jmxK´Ø� p�a¡� n ` l�� a � i9`	` nzxmyzd pu` n a n `
j ` dX� a¡i r d p9g�� l i �md #���² lmy ^&a¡� dk� p r a ­ # % � °
i � a¡� n `�` jmxK´Ø� p�a¡�©g�p l�x�d i efn a¡a dX� �;¨h� d r dc�mj g!a n i l
� i9`	` n�xmnzyzn a n�d `f�
� n g�� ekj `Va x�d `Va j��Kn�dX� p lo� g/i ef� p r dX� p r d ; �Kdcy�d a n i l i ��­ ��%���% � °%i r �Kd�yzd a n i l i �
­ # % � °!� �Kd��5d�lo�mn�l �£i l �
� d a¡� d r;qsr i ��d r aC^ ~|n ` r d ` �5d g/a dc� i r l i�ac�

� � 
��<�/� ,�������	�� �<�<�/��� ���"
�� 
���� � � 
 _ ���:��,-�
� ��� *�����	:� �
�	� ���<����� � ��	 � ��� ����� �!�
�(' �#�!�#���<�������64
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� n � j r d 9 ;�¨h�Ri£`¡�mi r a d `Ca � p�a¡�o` j ` d a¡� d `¡p e�d|dX� � d|nzl a	� d i �o� i¬` n a d"�Kn r d g!a n i l

v l i�a	� d r � r i xmyzd�e i � a	� d g�^Kg yzd�d�yznze�nzl p�a n i l¼� r iKg dX�Kj r d i �kÃ p e g r p n `?a¡��p{a?a	� d i r �md r i �
d ¹ p efn�lodc�&� p{a	�o`
g�p l&nzl ¤ jmdcl g d a	� d"d ¢�g n�dcl g/^�i � a	� d|� r i_g dc�Kj r d � Ã i r d0� r d g n ` dcy�y ^u�_a	� d|y�dcl ��a	�3i �a	� d�±�l p yzy ^ � i jolo� `Va r j g!a j r d p lo� a	� d;l_jme%x�d r i �Myznzl ¦ ` nzl a¡� n `³`Ca r j g!a j r d;�md��5d�lo� i l a¡� d ` dcy�d g!a n i li r �md r i ��� p{a	�o` nzl �
�¸ �ud�l¿n�� a¡� d ` dcy�d g!a n i l r d ` �5d g!a�`£a	� d i r �Kd r �Kd/±�lmdc�¿nzlGÃ p e g r po� nzl gcpu` d `£�
� dcl�ekjmy a n g�p9`Ca
�md `Va nzl p{a n i l%l_jme%x�d r i l a¡� d
� p�a¡�£p l��k� p�a¡� y�dcl ��a	�£p r d a	� d `¡p efdR� i r ` dc�ud r p y9� p�a¡�o`c��a	� d ` dcy�d g!a n i li r �md r n�l ¤ jmd�l g d `³a	� d i x a	p nzlmdX� r d ` jmy aX�F¨¾i nzy�yzj `Va r p{a d � yzd a j `
` jm�m� i9` d a	�op{a
aC�³i � p{a	�o`*B 8 p lo� B :g�i l a	p n�l a¡� d `	p efd&l_jme%x�d r i ���md `Va nzl p{a n i lÂl i �Kd ` ­ð� i r d ¹ p ef�my�d i loy ^�i lmd °%p lo� a¡� d r d p r d a¡� d`	p efd©yzd�l ��a¡�¿a	i_io� ] j g��¼p l�d ¹ p ef�myzd©n ` nzy�yzj `Va r p{a dc�¿nzl � n � j r d¶� � � d a j `&` jm�o� i¬` d a	�op{a&a¡� dg�i l `Va r p nzl a �ud g!a	i r n `  7 ' 4�~ w %c~ w 6;n�l a¡� n `3g�pu` d p lo� a¡��p{a Ã p e g r pªg��mi_i9` d `£a¡� d¶� p{a	�YB 8 p{a
± r `Va�a	i3p �m� a	i��½�k��� d�l a¡� d p �o� i � B : n ` d ¹ p efn�lodc� ��` n�l g d  " ­ B 8 ­���% � 8 °¡° �  " ­ B : ­ � 8 % # : °¡° '
4�~ Æ % 9 6 �9a¡� d g/i l g�p�a dcl p{a n i l i � B 8 ­���% � 8 °Rp lo� B : ­ � 8 % # : ° � i d ` l i�a
g/i r¡r d ` � i lo� a¡ifp ��d pu` nzxmy�d0� p�a¡���]Ki¶a	� d r dce i �ud i � B : ­f��% � 8 ° n ` l i�a � i9`	` nzxmyzd p lo� � g/i l a	p nzl ` x i�a¡� B 8 p lo� B : � � �0Ã p e g r pg��oi¬i¬` d `\B : p{a ± r `Vac�sp lo� a	� d p �m� i � B 8 n ` d ¹ p efnzlmdc� p{a£p�` d g/i lo� a n�efd �Fi lmd g�p l `Va	p{a d a	�op{a " ­ B : ­f�T% � 8 °V° �  " ­ B 8 ­ � 8 % # 8 °V°;' 4 = %�~9~ 6 �mp lo� B 8 ­���% � 8 °hgcp l3x�d r d�e i �9dc� �¨h� n ` � r i xmyzd�e d � d g!a�`¾a	� d r d ` joy a n�l �|`Va r j g!a j r d³l iuaSi lmy ^"�
� d�l�d ¹ p efnzlmn�l �0g�^_g y�d³d�yznze�nzl p�a n i l i �a	� d aC�Ri0g/i l ` n¥�Kd r dX��� p�a¡�o` xmj aFp y `¡i;a	� dhd�yzn�efnzl p{a n i l i � p yzy a¡� d g�^_g y�d ` nzl_� i y��9dc�"x ^kp y�y a¡� d `¡�mi r a d `Va
� p{a¡��`��3¨¾i©� n �9� y�n �u�¬a"a	� n ` n�l ¤ jmd�l g d � yzd a j `kg/i l ` n¥�Kd r a¡� d�d ¹ p ef�myzd � nz�ud�l nzl � n � j r d � �
� d r d Æ
� p{a¡��` ­ B 8 % B : % B��Y°�i �¾nz�md�l a n g�p y�yzd�l �ua¡�?p lo� � n a¡�?a¡� d `¡p efd�l_jmekx5d r i �¾efdcekx5d r `Rp r d g�i l ` n¥�Kd r dc� �� d3� r i � i¬` d a¡i g/i e�� p r d aC�³i¶`	g d�l p r n�n � � l a¡� d&± r `Va�gcpu` d � yzd a j `f` jo�m� i¬` d a¡��p{a�a¡� d ` dcy�d g!a n i li r �md r n `^B 8 � B : p lo� B��u� � d a j `R` jm�m� i9` d a	�op{a  " ­ B : ­���% # : °¡° �  " ­ B : ­f��% � 8 °V° �  " ­ B 8 ­f�T% � 8 °V°�� �  7p lo� `Vi�g/^Kg y�d�d�yznze�nzl p�a n i l»n ` l iua � i¬`¡` n�xoy�d �
� dcl B : n `£p �m�KdX� a	i B 8 ��v³a£p ` d g�i lo� a nzefd �9B��
n `"p �o�Kdc� a¡ie�½� � d a j `k` jm�o� i¬` d a¡��p{a  " ­ B 8 ­���% # 8 °V° �  " ­ B 8 ­f�T% � : °V° �  " ­ B � ­f�T% � : °V° ] �  7 p l��
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S X

d 2

2

5

6

3

3

6

7

4

P 2

� n � j r d|� ; À pu` d i � aC�³i � p{a	�o`
� n a¡�3a¡� d `	p efd g/i lo�Kn a n i l&� i r ` d�yzd g/a n i l

 " ­ B � ­f�T% # � °V° �  " ­ B � ­���% � : °V° �  " ­ B 8 ­���% � : °V°�] �  7 ��¨h� d�l B � ­���% � : °0g�p l©x�d r d�e i �udX�3� r i e a¡� d`Va r j g/a j r d �� l a¡� d ` d g/i lo� `	g dcl p r n i�� y�d a j `�` jm�m� i9` d a	�op{a�a¡� d ` d�yzd g/a n i l i r �md r g/i r	r d ` � i lo� `"a	i B � � B 8p lo� B : a¡� dcl a¡� d r d"n `�p r dc�Kj g/a n i l �
� dcl B 8 n `�p �o�Kdc� a¡i B � p9`�B 8 ­���% � : °�g�p l�x5d r d�e i �udX�£� r i ea	� d `Ca r j g!a j r d p l�� # 8 n ` r d pug�� dX� a¡� r i j �u��a¡� d£� p�a¡��B � ­���% � : ° B 8 ­ � : % # 8 °!�f��� dcl p �m�Knzl � B : �¾pg�^Kg yzd©­���% � : % � 8 % � °|p �m�5d p r `"p lo� a¡� d p �m�myzn gcp{a n i l i � qsr i ��d r aC^ ~ gcp l��Kd a d r efn�lod �
� n g�� � p r a�i �a	� d g/^Kg y�d gcp l�x�d r d�e i �9dc� � � d a j `;` jm�o� i¬` d � � i r a	� n `�g�p9` d �_a¡�op�a  " ­ B : ­���% # : °¡° �  " ­ B : ­���% � 8 °¡° � " ­ B�� ­f�T% � : °V° �  " ­ B 8 ­ � : % � 8 °¡°^] �  7 p lo� `Vi�B : ­���% � 8 °sg�p l£x5d r d�e i �9dc� �Å� d g�p l£l i�a n g d a¡�op�asa¡� n `r dc�mj g!a n i l �³p9` l iua � i¬`¡` nzxmy�d �
� d�l B : �³p9`�g/i e�� p r dc� a¡i B 8 p lo� a	�op{a � `��
�_^?a	� d g�^Kg yzd g�p l�l i�a
x5d r d�e i �udX��nzl a	� d|± r `Ca�`	g dcl p r n i��º dclmd r p yzy ^9�K� d g�p l `Va	p�a d a¡��p{aha¡� d ` d�yzd g/a n i l i r �Kd r i �S� p{a	�o` nzl � n�l ¤ jmd�l g d `³a	� d r d ` joy a
�
� dclqsr i ��d r aC^ ~ p lo� qFr i �5d r aC^ w p r d�j ` dc� a¡iªp9g�� nzd��ud r dc�Kj g!a n i l i � a	� d�ekjoy a nµ´ g/i l `Ca r p n�lodc� r i j a ´
nzl �©`Va r j g!a j r d �?v �m�Knzl � � p{a	�o`�p lo� r dce i �_nzl � r dX�Kjmlo� p l g nzd ` n�l g r dcefd�l a	p y�y ^ e pY^ � r d��9d�l ak`Vi efdr d�e i � p y a	�op{a;gcp l3x�d p9g�� n�dc�udX�?n�� iua¡� d r � p{a	�o`h�op �9d0x5d�dcl p �m�KdX� �


�� 
 '�,�
 
 � )��*%��6% , ) � � � ��� � ���
¨h� d ` d g/i lo� `Va d�� i �¾Ã p e g r p�p n�e `Fa¡i r dc�Kj g d a	� d ` d a³i �Iekjoy a nµ´ g/i l `Ca r p n�l a � p{a¡��`sg/i ef�mj a dX�f� r i ea	� d `Vi j r g d;l i �Kd
� a¡ika¡� d � �Kd `Va nzl p�a n i l�l i �Kd ` n�l i r �Kd r a¡i � r i �_n¥�Kd p ��d p9` nzxmyzd `¡i yzj a n i l i �ÅÃ À Ã
� r i xmy�dce p lo� p l p �m� r i ¹ nze p{a dc� `¡i yzj a n i l a	i Ã À Ã � Ã p l���Ã À Ã � Ã � r i xmyzd�e `c�0¨h� d � r dcdc� ^p y �9i r n a	� e � r i � i¬` dX� a¡i d�yzn�efnzl p{a d g�^_g y�d ` � r d ` dcl a�`%`¡i efd3� r pY� x pug ¦ `|a¡��p{a£g�p lÂx�d r d ` joe�dX� pu`
� i y�y i{��`c�

� ¨h� d|± r `Ca � r i xoy�dce n ` r p n ` dc� �
� d�l g/^Kg y�d `
p r d r d�e i �9dc� � � l�Ã p e g r pm�Ki lmy ^�i lmd|� i9`	` nzxmnzy�n aC^
n `;g�� d g ¦ dc� a	i d�yzn�efnzl p{a d p£g/^Kg yzd �

� ¨h� d ` d g�i lo��� r i xoy�dce n ` r p n ` dX� �
� d�l `¡i efd
yzn�l ¦ `³p r d
j ` dc�fx ^ �Kn � d r d�l a � p{a¡��` nzl a¡� d i �m� i ´` n a d��mn r d g/a n i l �s¨h� d g r n a d r n i l g��mi n g d i � g/i efe i l3l i �Kd ` n�l a	� d"� p{a	� r dX�Kj g/a n i l p y �ui r n a¡� e`V�oi jmy¥�3x�d ` ��d g n�±odc� p lo� a	� n `�g r n a d r n i l?nzl ¤ jmdcl g d `ha¡� d r dX�Kj g dX� `Va r j g/a j r d �
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P 1

P 2

P 2

S X 1

d 2

d 1

X 2

d 3

S X 1

d 2

d 1

S X 1

d 2

d 1

X 2

d 3

S

d 1

X 2

d 3

S X 1

d 2

d 1

X 2

d 3

S X 1

d 2

d 1

X 2

d 3

S X 1

d 2

d 1

X 2

d 3

c yc le (s,X1) c an not ��� remo ved

A dd  P 3

c yc le (s,X2) c an ��� remo ved� ��� ete P 3(s,X2)

cycle (s,X2) can  ����� �	� oved� ��� ete P 1(s,X2)

A dd  P 2

A dd  P 1 t

���


P 2 t

���


P 3 A dd P 3 t

���


P 1 t

���


P 2

cycle (s,X1) can ����� �	� oved� ��� ete P 2(s,X2)

� n � j r d � ;�v ` n�ef�myzd g�p9` d i � a¡� r dcd"� p{a	�o`³a¡i£p �o� a	ig�
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� ¨h� d a¡� n r �Â� r i xoy�dce n `�a	� d�d��udcl a j p y³d ¹ n `Va dcl g d i �0n�l a d r e�dX�Kn p{a d��Kd `Ca n�l p�a n i l»l i �Kd ` nzl p
� p{a	���\º d�lmd r p y�y ^u�hi lmy ^»p � p r a�i � a	� d ` jmx�� p�a¡�o`�g�i ef� i9` n�l �ªp�g�^Kg yzd g�p l»x5d r d�e i �9dc�
l i�a"a	i�p � d g!a|a	� d r d g dc� a n i l i � a¡� d£nzl a d r efdc�Kn p{a dfl i �Kd `c� Ã�jmy a nz�my�d£� i9`	` n�xmnzyzn a n�d ` ekj `Va x�d
d ¹ p efnzlmdc� �

� ¨h� d
y pu`Va � r i xmyzd�e\n `�a¡� d i r �Kd r p � i � a dc� a¡i r d�e i �ud g/^Kg y�d ` n�l ¤ jmd�l g d `�a¡� d
l_jme%x�d r i � g/^Kg yzd `r dce i �udc� �Å¨h�op�a n ` �Kjod a¡i0a¡� d
nzl g r dce�dcl a	p y p �m� r i9p9g���i �IÃ p e g r p j ` dc��n�l r d�e i �_n�l ��g/^Kg y�d `��
¨h� d�± r `Ca³a¡� r dcd;� r i xmyzd�e `³g�p l?x5d�d pu` n�y ^ r d `Vi y��9dc�fx ^ e p ¦ n�l � y�n aVa y�d|e i �Kn�± g�p�a n i l a	i Ã p e g r p

� r iKg dX�Kj r d � n a	�mi j aSg��op l � nzl � Ã p e g r p � r nzl g nz�myzd `c� ? j a¾a	i
a	p9g ¦ y�d a	� dsy pu`Va � r i xmyzd�e �ca¡� d p �m� r i¬pug��
e%j `Va x5d r d��_n�d � dX� �
�oi yzy ^?p lo� p�� y i x p y i � a nzefn�§ p{a n i l3� r iKg dX�Kj r d�n ` lmdcdc�KdX� �

? d/� i r d"� r i � i¬` nzl �£p y �ui r n a¡� e ` nzef� r i �_nzl � Ã p e g r p r dc�Kj g/a n i l�� r iKg dc�mj r d �m� d"ekj `Va ± r `Ca � i r ´
e%jmy p{a d a	� d"� r i xmyzd�e i � i � a nzefn�§cn�l � e%jmy a n g�pu`Va;` jmxK´ � r p � ���

� ( *&���c, �/.��c��'-� �������/

�"�¾� �&���?��'%����* � �m(�� ��� � �������/�;,
v�` n a n ` � r d ` d�l a dX��n�l a¡� d � r d��_n i j `?` d g/a n i l � Ã p e g r pªg�i ef�mj a d `3pÂ` d a�i �"��d p9` nzxmyzd�� p�a¡�o`?a¡ia	� d©�Kd `Ca n�l p�a n i l `fi � p � n��9d�l»ekjmy a n g�p9`Ca£� r i jo� �¼¨h� n `£` d a?g�p l g/i l a	p nzl r dX�Kjmlo� p l g nzd `£p lo� a¡� d
�mn�efnzl¬j a n i l i � a	� d ` d a%i ��j ` dc� yzn�l ¦ ` n ` nzl a d r d `Va nzl ��a	i�` � p r d�lmd aC�³i r	¦�r d `¡i j r g d `c�3¨h� d ` d g/i lo�`Va dc� i �
Ã p e g r p d ¹ d g j a d `�p�` n�ef�myzd � r d�dX� ^�p y �ui r n a¡� e a¡i �Knzefn�lon `¡� a¡� d ` d a�i �hj ` dX� y�nzl ¦ `�p l��`¡i n a n ` l i�a;i � a nze p y � ¸ yznze�nzl p�a nzl � r dc�Kjml�� p l g n�d ` � r i e a¡� d%ekjmy a n�´ g/i l `Ca r p n�l a e%jmy a n gcpu`Va r i j a n�l �`Va r j g/a j r d g�p l3x5d|� i r ekjmy p{a dc� pu`
p l i � a nze�nz§ p�a n i l�� r i xmyzd�e �� l a¡� n `h` d g!a n i l �¬� d0� r i � i¬` d p � i r e%jmy p�a n i l i � a¡� d ² � a n�e p yMÃ©jmy a n gcpu`Va
] jmxK´ º r p � � qFr i xoy�dce �v�` n ah� n�yzy�x5d|�Kn `	g j `¡` dc�£nzl a	� d;� i y�y i{� nzl �o�9a¡� d�� r i xmyzd�e n `R· q ´ g/i ef�myzd a d �_`Vi%� d p l p y ^ §cd;�Kn � d r dcl ap �m� r i9p9g�� d `sa¡i�`¡i yz�ud p �m� r i ¹ nze p�a dcy ^fa	� n ` � r i xmyzd�e �

����� � ��! �V
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º dclmd r p yzy ^u� yzd a j `s` jm�m� i9` d a¡�op�a³p"` d asi �M��d pu` nzxmy�d;� p{a	�o`�a¡i�a¡� d;�md `Va nzl p{a n i l `Fi � p e%jmy a n g�pu`Vas� r i jm�
n `³p � p n�y p xoy�dk­�� i r d ¹ p e��oy�d ;¾a	� d ` d a³i � � `V�oi r a d `Va � p�a¡�o` � g�i ef�mj a dc�?x ^�]Kp e g r p9°!�F² j r �ui¬p yon `Ra¡� d� y i x p y i � a nzefn�§ p{a n i l i � a¡� n `k` d a0; r d�e i �ud a¡� d�e i r d r dX�Kjmlo� p l g nzd `�� n a	�mi j a �¬n i y p{a n�l ��a¡� d3® i_]g�i l `Va r p nzl a	`c�

)+*����
, ��� ���������"�����#� � � �<	 � � � *+	 � ) ����� � � 
��<�/� , ;
� d a j `�` jm�m� i9` d a¡��p{ac� � i r p�`¡i j r g d�� ��� � p l�� p�` d a�i �h�Kd `Ca n�l p{a n i l ` * ' (,# ) ��� � %�2 '

~�% <�<=<�% � .9�_pk� r p � � D � ' ­ � � % � � ° n `h� n��9d�l ` j g��3pu`Ra¡� d0jmlmn i l i �¾��d pu` nzxmy�d0� p�a¡�o` � r i e a¡� d `¡i j r g da	i d pug�� �md `Va nzl p{a n i l ��¨h� d �ui9p yÅn `�a¡i ±olo� � p?` jmxK´ � r p � ��i � D � i � a nze�nz§�nzl � ­�efnzlmn�efnz§�nzl �¬°0p li x t d g/a nz�udf��jml g!a n i l -�­ � °!�©¨h� n `%i x t d g!a n��9df��jml g!a n i l g�p l�x�d&d�n a¡� d r a	� d?yzd�l �ua¡� ��jml g!a n i l /V­ � °` �5d g n�±odX�&nzl a¡� d�Ã À Ã � Ã i r a¡� d"l_jme%x�d r i � �mi � ` 
 ­ � ° �Kd/±olodc�&� i r a	� d�Ã À Ã � Ã �� l a¡� n ` y p9`Ca�g�p9` d � � 	��5) ���5* ��
��<�/�<, � 
�� �#� �#�"� � 
�@ ��� � � D � �#��� 	���	 ��� 
 ­ � ° � � , �
���
, ���
�����5� 	�� ��� � � � _ �����#� �<�/�&*�����	��
� � � 
 ���8� 	 �8� �����
�����!�"
�� 
 _ * 4� d g�p lkl iua n g d a¡�op�a�a¡� d i � a nze p y `Vi y�j a n i l i � ² Ã ] � r i xmyzd�e\� i d ` l i�a�g/i r¡r d ` � i lo�klmd g d `	`¡p r nzy ^a	i�a¡� d `¡i yzj a n i l i � a¡� d"� r i xmyzd�e ` Ã À Ã � Ã i r Ã À Ã � Ã d��9d�l3nµ� a¡� d ` jmxm´ � r p � � D � n `�g r d p{a dX�
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i l a	� d"x p9` d i � a¡� d `V�mi r a d `Va � p{a	�o`���¨Åi n�yzyzj `Ca r p�a d a¡��p{ac� y�d a
a¡� d a	i � i y iu�u^£� n��9d�l3n�l � n � j r df~ � x�d
j ` dX� � � � a¡� d `¡�mi r a d `Ca � p{a¡��`Rp r d g/i ef�mj a dc��� r i e a¡� d `Vi j r g dU� a¡ika¡� d|�Kd `Ca n�l p�a n i l ` # 8 p lo� # : x ^a	� d�jmlon gcpu`Va ® i¬] r i j a nzl �"p y �ui r n a¡� e a¡� dcl a¡� d ` jmxm´ � r p � � D � 'Y(�B 8 ' ­���%���% # 8 ° % B : ' ­���% � % # : ° .
n `�i x a	p n�lodc� pu`|a	� d ` d a%i �³��d pu` nzxmy�d?� p{a	�o`���¨h� d `V�mi r a d `Va ekjmy a n g�p9`Ca�`Ca r j g/a j r d©­ `¡i yzj a n i l i � a¡� d
Ã À Ã � Ã p lo� p y `¡i3a¡� d�Ã À Ã � Ã � r i xmyzd�e n�l a	� n `kg�pu` d °|g�i r	r d ` � i l�� `�a¡i�a¡� d a r d�d£j ` nzl ��a¡� dg d�l a r p yol i �Kd � ��¨h� n `�a r d�d�n `�i j a	` nz�md i � a¡� d � r p � � D �¾�¬`¡i n a³g�p lfl iua x5d
� i jml��fx ^�p l ^ r dc�mj g!a n i l
� r i e D ���

3
3

5
5

3
1

2
3

2
1

2
3

3
2

2
2

S

d1 d2

b

ca

� n � j r df~ � ;F]_�oi r a d `Va � p{a	�o`
`Va r j g!a j r d|� `;]_�oi r a d `Va ekjmy a n g�p9`Ca�`Va r j g!a j r d

� l i j r p l p y ^_` n `���a¡� d `Va	p r a � i n�l a n `|p l p r xmn a r p r ^3` d a ��i �F��d p9` nzxmyzdk� p�a¡�o`|p l�� a¡� d%nzl_� i yz�udX�� r p � � D � ��]_io��i j r i x t d g!a n��9d gcp l�l i�a x5d a¡i ±olo� a¡� d i � a n�e p y `¡i yzj a n i l��Kd�±olmdX�knzl a¡� d
Ã À Ã � Ãp lo�3Ã À Ã � Ã � r i xoy�dce ` xoj a�i lmy ^ ±ol��Kn�l �fa¡� d ` jmxK´ � r p � �&� n a	� e�nzlmnze p y �mi � g/i jol a � p yzjmd �¨Åi�`Vi y��9d a	� d ² Ã ] � r i xmyzd�e$d ¢�g n�dcl a y ^9�Å`¡i efd r dX�Kj g/a n i l `|p r d�� i¬`¡` n�xoy�d p l�� � df� r i � i¬` d a¡ip � i � a
`¡i efd"�Kd�±olmn a n i l `�p9` � i yzy i{��`c�v l i �Kd � � D � n `|p ��� '8��� @ ������� � 
 � � n��sn a n `;a	� d `Vi j r g d�l i �Kd i r p �Kd `Ca n�l p{a n i l¶l i �Kd i r p
x r p l g�� nzl � l i �md�­ �op �_nzl �£p �md � r d�d0e i r d a¡�op l w °!�v �<��'8, � � � n `0p � p�a¡��g�i lmlmd g!a n�l �?aC�Ri lmd�n �u� x i r n�l ��` n � lmn�± g�p l a l i �Kd `�i �;D �¾��v½` d � efdcl a n `gcp yzy�dX� ���#���"� ���/���!�"
�� � � '8, �<��� � n���n a�` �Kdcy�d a n i l�nzl g r d p9` d a¡� d�l_jmekx5d r i � g/i lolmd g/a dc� g�i ef� i lmdcl a�` nzla	� d � r p � � ­ a	� d p r a n g joy p�a n i l `
p r d0l i�a r dc�mjmlo� p l a!°!�� i r d ¹ p ef�myzd ��� d g�p l g�i l ` n¥�Kd r a	� d?d ¹ p ef�myzd�n�l � n � j r d©~9~ pu`%p�� r p � � nzl �
� n g��ªi loy ^¶a¡� d` n � lmn�± g�p l a l i �md `�p r d r dc� r d ` d�l a dX� � ­���% � 8 °hp lo� ­ � 8 % � : °�p r d ` d � e�dcl a	`
g/i l a	p nzlmnzl � n�l a d r e�dX�Kn p{a d
l i �md `hi r l i�ac� ­ ��� % # � °/� ­ #�� % # : °hp lo� ­ � � % #��c°hp r d p r a n g jmy p{a n i l ` d � e�dcl a	` nzl a	� n `
� r p � �¾�

$ � ����� ���"
�� �T� v yzn�l ¦ x5d�y i l �¬`
a¡i�a¡� d i � a nze p y `Vi y�j a n i l i � a¡� d ² Ã ] � r i xoy�dce�n�� p lo� i lmy ^ n��a	� d ` d � efdcl a�g�i l a	p n�lmnzl � n a n ` nzl a¡� d `¡i yzj a n i l �
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d 4

d 3

d 2

d 5

d 1

X 1

X 2
X 3

X 0

s

� n � j r df~u~ ;�� d g�i ef� i9` n a n i l i � pf` d a�i �S� p{a	�o` nzl ` d � efd�l a	`

]_i3a	� d ` d a �Gi �s� p{a¡��`0a¡�op�a|� d p nze a¡i�i � a n�efnz§�d g�p l�x5d g/i l ` n¥�Kd r dc� pu`|p�` d a0i � ` d � efdcl a�`��¨h� j `c�ui � a nzefn�§cn�l � ekjmy a n g�p9`Cas` jmxK´ � r p � ��g/i l ` n `Va	`�i �I�Kd a d r efn�lon�l �|a	� d ` d aFi � ` d � e�dcl a	`�i �`D � a	�op{a`¡�mi jmyz�?x�d r d�e i �udX� � � l a¡� n `h�hpY^u�_p ­U� r i x p xmy ^ r dc�Kj g dc� °s� r p � � D�� � g�i l a	p n�lmnzl �ka¡� d ` d � efdcl a�`si �
D � g�p l3x5d"d ¹ p efnzlmdc� a¡i�`¡i yz�ud a¡� d"� r i xmy�dce �v l i�a	� d rFr dc�mj g!a n i l i � a¡� d ` d p r g��%` � pug d³n ` � i9`	` nzxmyzd³x ^ �Kd a d g!a n�l ��a	� d ` d � efdcl a�`��
� n g�� x5d�y i l �a	i p y�y `¡i yzj a n i l `���¨h� d ` d ` d � efd�l a�`%gcp lÂlod��ud r x5d r dce i �udc� � � i r d ¹ p ef�myzd � nµ� � d r d���d r a¡i¶a¡� da	i � i y iu�9^»i � � n � j r dO~9~ ��a	� d ` d � efd�l a�` ­ � � % # �X°/� ­ # � % # : °/� ­ � � % # � °3p l�� � ��� �!���T� gcp lGl i�a x�dr d�e i �9dc� �

$ � ����� ���"
�� � � ¨h� d p r a n g joy p�a n i l ` d � e�dcl a	`%i � D � � g�p lªl i�a x5d r d�e i �udX� p lo�Âx�dcy i l �©a	i¶p y�y`¡i yzj a n i l `��·;i{�"� x ^ r dce i �_nzl � � r i e D�� � p yzy p r a n g jmy p�a n i l ` d � efdcl a�`��ua¡� d ` d p r g��£` � p9g d gcp l£x5d r dX�Kj g dc� a¡ip�� r p � � D � �� �F¨h� d `¡i yzj a n i l � `¡�mi jmyz�&x5d|� i jmlo�3x ^?g�i ekxon�lmnzl ��a¡� d r dce p n�lodc� ` d � efd�l a	`hi �ED � �� ��or i e a¡� d"� i nzl a
i �Å�_nzd �>i ��n a�`
g/i ef�myzd ¹ n aC^u�_a	� d ² Ã ] � r i xmyzd�e n ` d « jmnz� p yzd�l aha¡i�a¡� d i r n � nzl p y
Ã À Ã � Ã p lo�fÃ À Ã � Ã+� r i xmyzd�e � ±�lo� a¡� d i � a nze p y ` jmxK´ � r p � �%i � r dc�Kj g dc� � r p � � D�� �� ­�nzl `Ca d p �i � �F°�` � p lolmn�l �£a¡� d%ekjmy a n g�p9`Ca�� r i jm� � n a¡� r d ` ��d g!a�a¡i£a	� df® i_]�g/i l `Ca r p n�l a	`c� � l a¡� d �³i r `Ca;gcpu` da	� d ` joxK´ � r p � � D � g�i r	r d ` � i lo� `Ia¡i�a¡� d �
�oi yzd � r p � � D p lo�%nµ� r dX�Kj g!a n i l `�p r dsl iua � i9`	` n�xmyzd � D � �� '
D � � ' D � ' D � � l a¡� n `0g�p9` d ² Ã ]©g/i r	r d ` � i lo� ` d ¹ p9g!a y ^&a¡i�a	� d i r n � nzl p y¾Ã À Ã � Ã 3 Ã À Ã � Ã
� r i xmy�dce �
� n g�� n `³· q ´ g�i ef�myzd a d-4µ~ 9 6 �F¨h� d;nzl a d r d `VaRi � a¡� d r dX�Kj g/a n i l `Fa¡�op�a³� d�lmd r p y�y ^�a	� d ` nz§�d i �a	� d ` d p r g��&` � p9g d g�p l&x5d r dX�Kj g dc� g/i l ` n¥�Kd r p xoy ^9�¨Åi ±olo� a¡� d i � a n�e p y `¡i yzj a n i l i � a	� d ² Ã ] � r i xmyzd�e � d ¹ �op j `Va nz�ud ` d p r g���p y �9i r n a	� e `�g�p l©x�d
nze p�� n�lmdX��­�dcl¬joe�d r p�a n i l i ��d p9g��ªg/i e%xmnzl p{a n i l i � r dc�Kjml�� p l a%` d � e�dcl a	` � i r d ¹ p ef�myzd °!� � d a j `g�i l ` n¥�Kd r a¡� d�� r i xmy�dce i � a¡� d ` d�yzd g!a n i l i r �Kd r �
� d�l d ¹ p efnzlmnzl �3g�^Kg yzd�dcy�nzefn�l p{a n i l»­U�Kdcl i�a dc� pu`
� r i xmy�dce � n�l ] d g!a n i l Æo� w °!��¨h� n ` � r i xmyzd�e g�p l3l iua x�d p � i n¥�Kdc� �
� d�l p � i � a n�l �£p l3nzl g r dce�dcl a	p y� r dcdc� ^"p �m� r i9pug��k�
� d r dhd pug�� ­�y iKg�p y ° �Kd g n ` n i lkn ` �Kd�±olmn a nz�ud ��v l p y �ui r n a¡� e �
� n g��%a r d p�a	`S� y i x p yzy ^a	� d r dc�mjmlo� p l g/^ � r i xmyzd�e n `;a¡� d i loy ^3�³pY^&a¡i ±olo� a	� d i � a nze p y `Vi y�j a n i l � � i r lod aC�³i r	¦ j a n�yzn�§ p ´a n i l©�mj r � i9` d `c� yzn�efn a dc�©d ¹ d g j a n i l a n�efd p y �ui r n a¡� e `�p r d�lod�dc�mdc� � � ef� r i �udcefd�l a�i � a	� d%Ã p e g r pp y �9i r n a	� e ��� d�j r n `Ca n g&p lo�Âefd a	pu� d�j r n `Ca n g&` d p r g��Âp y �ui r n a¡� e `k� n a	� yzn�efn a dX�Âd ¹ d g j a n i l a n�efd p r dgcp lo�mnz� p�a d a¡i ±olo� �ui_i � `Vi y�j a n i l ` ­ � n a¡� yzd `	` r dc�mjmlo� p l g nzd `�° � i r a¡� d ² Ã ] � r i xmyzd�e �»¨h�op{a � `
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�_^ n�l a¡� d&lmd ¹ a�` d g/a n i l `c��� d p l p y ^ §�d � ± r `Vac���mi{�½a	� d ² Ã ] � r i xmy�dce gcp lªx5d ��p lo�Kyzdc� nzl p l
nzl g r dce�dcl a	p y�e p lmlmd r p lo� a¡� dcl �S� d£� r i � i9` d �¡À³Á v��Sp&� r dcdc� ^¶p y �ui r n a¡� e a	�op{a dcl �op l g d `�`Vi efdi � a	� dkÃ p e g r p � r pY� x p9g ¦ ` �md a	p n�yzdc� p x i �9d �F¨h� d ² Ã ] � r i xmy�dce n `
a¡� d�l a	p9g ¦ yzdc���Kn � d r d�l a y ^ x ^
� r i � i¬` nzl ��p efd a�p�� dcj r n `Va n g x pu` dc� p y �ui r n a¡� e ¨Sp x i¬i ´C®0Ã Á �
� n g��%� nzyzyKx�d
�Kd `¡g r nzx�dX�knzl ` d g!a n i l 7 �

� 2 ��

���;, �����S��� 
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���� #$���©��
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]Ki yz�¬nzl �ka¡� d ² Ã ] � r i xoy�dce g�i l ` n `Ca�`si l£±olo�Knzl �fpk` d ahi �¾yznzl ¦ ` � r i e a¡� d�e%jmy a n gcpu`Vah` jmx � r p � � D�� ��a	i x�d i efn a¡a dX� �
� n�yzd
��jmy�±oyzy�nzl �"a	� d�efd�e%x�d r ` r d « jon r d�efd�l a�`�� � l a¡� n `s` d g/a n i l �¬g/^Kg yzd r dc�Kj g/a n i l � nzy�y
x5d g/i l ` n¥�Kd r dc��nzl p l�nzl g r d�efdcl a�p y p lo� � r d�dc� ^ e p lmlmd r x ^�p �m�Knzl �?a¡� d%��d p9` nzxmyzd%� p�a¡�o`�i � �¿i lmdp � a d r a¡� d iua¡� d r a¡i�a¡� d"e%jmy a n g�pu`Va r i j a n�l �£`Va r j g!a j r d � p y r d p � ^ d ¹ p efn�lodc� �
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À i l a r p r n�y ^ka	i Ã p e g r pkp y �ui r n a¡� e � nzl i j r � r i � i9` n a n i l a	� d r dc�mj g!a n i l?n `Rp l p y ^ §�dc� p lo�?d ¹ d g j a dX�r d �¬p r �Knzl �?p yzy a¡� d�d ¹ n `Va nzl � � p{a	�o`��I� n a¡� �
� n g��©a	� dflmd � � p{a	� � i r e `|g/^Kg y�d `��%]Kio�Ma¡� d r dc�mj g!a n i l
� r iKg dX�Kj r d�n ` r d p y�nz§�dX� � n a	�&p jmlmn « jod `	g�p l i � a	� d�lod � � p�a¡� � r i e a	� d�� p r a	� d `Vahg�i efe i l�l i �md a¡ia	� d i lod �
� n g�� n `�g y i9` d `Va�a¡i0a¡� d `Vi j r g d �Sv;gcg/i r �Knzl �0a¡i|a	� d
� r d ` d�l a dX� r dc�Kj g!a n i l `Fp lo� a	i|` nze��oy�n�� ^a	� d p l p y ^K` n `���a¡� d�� p{a¡��` n�l � p l�� a	� d�lmd � � p{a¡� �md�l iua dc� B > p r df�md g/i ef� i¬` dX�¶nzl ` d � efdcl a�`��¸ pug���` d � e�dcl a 1�n `Åg���p r pug!a d r n�§cdc�|x ^0aC�Ri n�lm� i r e p�a n i l ;�a¡� d � dcn �9�¬a  " ­$1 °�p lo� a	� dRl_jme%x�d r i �oyzn�l ¦ `
­ a¡� d �mi � g/i jml a�° 
 ­�1 °!�F¨h� d0lmd �Gp �m�mdc��� p{a¡�CB > � i r e `³p%g/^Kg yzd0n�l �½� n��Ån a d ¹ n `Ca�`Rp�` d a³i �¾� p�a¡�o`B )
� nzl � �op �_nzl �kg/i efe i l�l i �Kd `s� n a¡��B > iua¡� d r a	� d�l a¡� d `¡i j r g d�l i �md � � d a�� ' ( � ) %,2 ' ~T%6<=<�< .
x5d a	� n `R` d asi � g/i e�e i l£l i �Kd ` x�d aC� dcd�l B > p lo� a¡� d�� p{a	�o`sp y r d p � ^ nzl � ­ iua¡� d r a	� d�l a	� d `¡i j r g d
l i �md °!�¨Åik` n�ef�myznµ� ^�a	� d p l p y ^K` n `�i � a	� d�dcy�nzefn�l p�a n i l i � p"� nz�udcl g/^Kg yzd B > ­���% � ) °,B )� ­ � ) %�� °!�¬� d�� r i � i9` d`¡i efd g/i l a r pug!a n i l `c�

� v yzy a	� d ` d � e�dcl a	`�i � a¡� d�lod � � p�a¡� � i yzy i{� n�l �fa	� dkl i �md � ) g�p l�x5d g�i l a r pug/a dc�3nzl p£` n�l � y�d` d � efd�l a 1 S��	��
�
p lo� a¡� d � d�n �u�¬a �9d g!a	i r p lo� �mi � g/i jol a efd a r n g;i � a¡� n `hg/i l a r p9g!a dc� ` d � e�dcl ag/i r¡r d ` � i lo� a	i3a¡� d ` jme i � � d�n �u�¬a �9d g/a¡i r `|p lo� �mi � g/i jml a	`|i � a¡� d g/i l g d r lmdX� ` d � efdcl a�`��� l iua¡� d r �³i r y¥� `<;fa	i �md g n¥�Kd3nµ� p r dc�Kj g/a n i lOn ` � i9`	` nzxmyzd i r l iua nzl � ) �Fi lmy ^ a¡� d&� p r a¡� d `Ca

�Kd `Va nzl p�a n i l `V�oi jmy¥�?x5d g/i l ` nz�Kd r dX� �
� � l a¡� d `	p efd �hpY^u�{a	� d ` jmxK´Ø� p{a	�fi � B )� r i_iua dc� p{a�� ) gcp lfx�d g�i l a r pug/a dX�knzl p"` nzl � y�d ` d � e�dcl aa¡i"p l p y ^ §cd a	� d
� i9`	` nzxmyzd r dc�mj g!a n i l `��S¨h� d � dcn �9�¬a r d�� r d ` dcl aSa¡� d � d�n �u�¬a�i � a¡� d g r n a n g�p yK� p{a	�
� r i e � ) a¡i?a¡� d%� p r a¡� d `Ca �Kd `Va nzl p�a n i l i l B )� p lo� a	� d �oi � g�i jml a0g�i r	r d ` � i l�� `
a	i�a¡� d ` jmei � �mi � g/i jml a	` nzl a¡� d ` jmxK´Ø� p{a	���
� n � j r df~ w n�yzyzj `Ca r p�a d `³a¡� d g�i l a r pug/a n i l?nzl pf` nzef�my�d gcpu` d �¨Åi d�l ��p l g d g/^Kg yzd r dX�Kj g/a n i l|� r i_g dc�Kj r d �c� d�� r i � i9` d a	i d ¹ a dclo� qFr i �5d r aC^ ~�­ ` d�d ` d g!a n i l Æm� ~ � ~ °/�v lod �¿p �m�KdX�k� p{a¡� B > e pY^���p �ud g/i e�e i l%l i �Kd `�� n a	� e p l ^�i y¥�%� p{a	�o` nzlfÃ �u¨¾i d ¹ p efn�lmd g�^_g y�d

dcy�nzefn�l p{a n i l �I� d `Ca jo� ^�� d r d a¡� r dcd gcpu` d `c��¨h� dk± r `Va�g�pu` d iKgcg j r `;�
� d�l a¡� d�d ¹ p efnzlmdc� g/i e�e i l
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at x i
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r
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i+1

r
Po

i+1

Pn

dPo

S

xi

dPn

dPo

� n � j r df~ w ; À i l a r p9g!a n i l i � g/i e�� i lod�l a	` nzl a¡� d � d�lmd r p y r dX�Kj g!a n i l gcpu` d

l i �md � ) n ` nzl B > p lo��nzl i lmy ^3i lmd i yz��� p{a¡�¾�;¨h� d ` d g�i lo�md g�p9` d"n `;�
� d�l � ) n ` nzl B > p lo��nzl p{a
yzd p9`Ca�aC�Ri&i�a	� d r i y¥�©� p�a¡�o`c�0¨h� d%y pu`Va0gcpu` d�n `0�
� dcl w g�i efe i l©l i �md ` n�l B > p r d � n a	� nzl p l i y¥�
� p{a¡��` n�lfnzl_�ud r a dX� i r �md r �¾� d � n�yzy `Va jo� ^ d p9g���gcpu` d ` dc� p r p{a d�y ^kp lo� � d � n�yzym� r i � i9` d p l p �m� r i¬pug��
nzl_� i y��_nzl ��p y�y a	� d ` d g�p9` d `��

U �m� È 1 � � È¬Ë ? �K�6W B > WS�m�£� � Ì 
 
 Ì 5 5 Ì Í È�Ë 7 �6W Ì 5 � É 1 Ì �UÍ A �m�6W B
�¨h� n `¾gcpu` d g/i r	r d ` � i lo� `5a¡iha	� dFe i r dS� r d « jmd�l a¾g�p9` d ��� n a¡�mi j a y i9`	`Mi � � dclmd r p yzn aC^9� yzd a j `�` jo�m� i¬` da	�op{a³a¡� d aC�³i � p�a¡�o`9B > p l�� B � � i r e p�g/^Kg yzd;x5d aC� d�dcl a¡� d `¡i j r g dU� p lo� p l iua¡� d r g�i efe i l�l i �Kd� ) � � d a � � p lo� � > x5d a	� d;y pu`VaR` n � lmnµ± g�p l a l i �md�x�d�� i r d � ) � r d ` �5d g/a nz�udcy ^9� nzl a¡� d i y¥�£� p�a¡� B � p l��nzl a¡� d;lmd ��i lmd B > � ¸ yzn�efnzl p{a n�l �"a¡� d g/^Kg yzd B > ­���% � ) °,B )� ­f��% � ) °Fgcp l£x5d p9g�� n�dc�udX�%x ^ �Kd�yzd a n�l ��i lmdi � a	� d aC�Ri�` d � efd�l a�` B > ­�� > % � ) °�i r B )� ­�� � % � ) °0�
� n g�� � r d g dX�Kd ` � ) r d ` �5d g/a nz�udcy ^�i l B > p lo� i lB )

�
�F¨h� d ` d � efdcl a�B > ­�� > % � ) °hg�p l&x5d"d�yzn�efnzl p{a dc� � nµ�

 " ­ B )� ­���% � ) °¡° �  " ­�1 S�� � 
�
°^] �  7

] n�efnzy p r y ^u�_a	� d ` d � efd�l a�B )� ­�� � % � ) °hg�p l�x5d"d�yzn�efnzl p{a dc� � nµ�
 " ­ B > ­f�T% � ) °V° �  " ­$1 S��	��


�
°^] �  7

� � a	� d aC�Rikg�i lo�mn a n i l `Rp r d��ud r n�±odc� ` nzekjmy a	p lmd i j ` y ^£p lo� a¡� d aC�Ri%` d � efd�l a	`³p r d gcp lo�Kn¥� p�a d `sa¡ia	� d0d�yzn�efnzl p{a n i l �ua	� d�l a¡� d ` d � efdcl ahg/i r¡r d ` � i lo�Knzl �|a¡ifp�� n �9� d r �9p nzl�­�� i r d ¹ p ef�myzd �¬a¡� d ` d � e�dcl a� n a¡�G� n �9� d r �mi � g/i jml a�°�`¡�mi jmyz�¼x�d �Kd�yzd a dc� �½¨¾i n�yzyzj `Ca r p�a d ` j g��>pÂg�p9` d � y�d a � `&g�i l ` n¥�Kd r a¡� d
d ¹ p ef�myzd"� r d ` dcl a dc��nzl � n � j r d£~ Æm� � � B � `V�oi jmy¥�3x�d r d r i j a dX� a	� r i j �9�CB > a¡i dcy�nzefn�l p{a d g/^Kg yzd�nzl� ) �9i lmy ^%a¡� d ` d � efd�l a � r d g dX�Knzl � � ) gcp l£x5d r d�e i �udX� a	i d�l ` j r dh� i r �³p r �Knzl � � p�a	p0a¡i l i �Kd ` � 8 � � :
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p lo� � � ��� d r d gcp yzy a¡��p{asa	� d ` d;l i �md `sgcp l�l i�a x5d��Kn `	g/i lolmd g/a dc� pu`�a	� d ^£p r d �
� d a¡� d r �md `Va nzl p{a n i l
l i �md `Ri r x r p l g�� nzl � l i �Kd `³�
� n g�� � i r �³p r �£� p�a	p�a¡i�i�a¡� d r �Kd `Va nzl p{a n i l�l i �Kd `�� � l a	� d i�a¡� d r g�pu` d �
dcy�nzefn�l p{a nzl �&a¡� d �
�mi y�d ` joxK´¯� p{a¡� ­���% � ) ° � r i e B > n `|p y�y i{� dX��d��9d�l�n��sl i �Kd `|` j g�� pu` ��� p lo� � �
d ¹ n `Vac� � l3� p9g!ac� nµ� a¡� d ` d"l i �md `�p r d"�Kd `Ca n�l p�a n i l�l i �Kd `�� � p{a¡��` � i r a	� d ` d��Kd `Va nzl p�a n i l ` d ¹ n `Va n�l D �p9` r d�e i �_n�l �"` j g�� � p�a¡�o` � r i e a¡� d�n�lon a n p y � r p � � D ��iKg�g j r `�i lmy ^%p � a d r p �m�Knzl �|a	� d�lmd � � p{a¡� B > �
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xi

Po

n1

n2 n3
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dn

do

xi

Po

n1

n2 n3

S

dn

do

xi

Po

n1

n2 n3

n4

n5

R e � ��� ting o � � path 

th � ��� gh new path

R e � ��� ting n 	�
 path 

th � ��� gh o � � path

n4

n5

n4

n5

� n � j r df~ Æ�; À ^_g y�d r dc�Kj g!a n i l �
� dcl ` jmxK´Ø� p�a¡�o`
g�i l a	p n�l ` nzl a d r efdc�mn p�a d"�Kd `Va nzl p�a n i l¾­ `	°

U �m� È / � � È¬Ë ? �K�6W B > WS�m�£� � Ì 
 
 Ì 5 5 Ì Í È�Ë 7 �6W�� � È � Ì � Ì �AÍ A �K�3WÅ�
� l p e i r d � d�lmd r p y g�p9` d �_p£g�^Kg yzd0nzl_� i y��9d ` e i r d a	�op l i lmd i y¥�?� p�a¡���R¨h� n `
gcpu` d i_gcg j r `h�
� dcla	� d g/i e�e i l�l i �Kdhn ` nzl a	� dhlmd � y ^�p �o�Kdc�k� p{a	��p lo��nzl%e i r d a¡�op l i lmd i yz�k� p{a	�o`�pu` n a n ` �Kd��on g/a dc�

nzl � n � j r df~ � �� l a¡� n `�gcpu` d �mg�^_g y�d r dc�Kj g!a n i l g�p l&x5d pug�� n�dc�udc�&n�� ;

� r d r i j a nzl �&a¡� dflmd � y ^©p �m�KdX��� p�a¡�¶a¡� r i j �u��i lmd i � a	� dfd ¹ n `Va nzl � � p�a¡�o` n ` � i¬`¡` n�xoy�df�Kjmd a¡ip�g/i e�e i l l i �md � ) ;�a¡� d ` jmxm´¯� p�a¡� B > ­���% � ) ° n ` dcy�nzefn�l p{a dX� p lo� i lod£� p{a	� � r i e a¡� d i y¥�
� p{a	�o`�gcp l3x�d"j ` dc� a	i � i r �hp r �?� p{a	p%a	i%a	� d ` d � efdcl a 1 )
� 8S � �
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dn

do
k

xi

do
1

do
2

Pn

Pn

Po
1

Po
2

Po
k

r
i+1

� n � j r df~ � ; À i l a r p9g!a n i l i � g/i e�� i lod�l a	` nzl a¡� d � d�lmd r p y r dX�Kj g!a n i l gcpu` d

� r d r i j a nzl �£`¡i efd i � a¡� d i yz�&� p�a¡�o`ha	� r i j �9�&a	� d"lmd � y ^3p �m�KdX�3� p{a	��� � l a¡�op�a;g�p9` d �o`Vi efd i �a¡� d ` d � efd�l a	` � r d g dc�Knzl � � ) p lo�3x5d�y i l � n�l ��a	i�p�` d a�i � i yz�&� p�a¡�o`�gcp l3x�d i efn a¡a dX� � � l a¡� d
x�d `Ca;gcpu` d �mp y�y a	� d i y¥�3� p{a	�o`
g�p l&x5d r d r i j a dX� a	� r i j �9��B > �

� d `¡�mi jmy¥�3l i�a n g d a¡�op�a�a¡� d p y r d p � ^ d ¹ n a n�l ��g�^Kg yzd ` � i r efdc�3x ^�a	� d i y¥�3� p{a	�o`�gcp l�l i�a x5d�dcy�nzefnµ´
l p{a dX� � n a¡�mi j a³a¡� d p �o�Kn�l �ki � a¡� d|lmd � � p{a	��� � l?� p9g!aX�¬�
� d�l p �m�Knzl �ka¡� d ` d0� p{a	�o`hp yzyMd�yzn�efnzl p{a n i l
� r iKg dX�Kj r d `³�op �9d0x5d�dcl a d `Va dX� p lo�3l i d�yzn�efnzl p{a n i l �³p9` � i9`	` n�xmyzd pu`³a	� d g/^Kg y�d ` ��d r ` n `Vac�]_i���a	i©pug�� nzd��9d g�^Kg yzd r dX�Kj g!a n i l �¾�
�oi yzd ` jmxK´Ø� p�a¡�o`"i r p�` d a�i � ` d � efd�l a	`"gcp l x5d g�p l��Knz� p{a da	i dcy�nzefn�l p�a n i l �¶��� d�lÂe i r d a¡�op l i lmd g�p lo�Kn¥� p{a d a¡i d�yzn�efnzl p{a n i lªd ¹ n `Ca�`���a	� d gcp lo�Kn¥� p�a d a	�op{ai � a nzefn�§cd `fp l i x t d g!a nz�ud&��jml g/a n i l 
 n ` �Kd�yzd a dc� � ? p9` n g�p y�y ^u� � i r 
 ` ��d g n�± g�p�a n i l ��a	� d r d p r d aC�³i
d ¹ a r d�efd%� i9`	` n�xmnzyzn a n�d `<; efn�lmnzefn�§cd a¡� d£l_jme%x�d r i �Ryzn�l ¦ ` j ` dc��� i r � p�a	p � i r �hp r �Kn�l ��i r e p ¹ nze�nz§�da	� d « j p y�n aC^ p{aka	� d&�md `Va nzl p{a n i lªl i �Kd `c� � l i r �md r a	i efn�lon�efnz§�d a	� d3l¬joekx5d r i ��j ` dc��yzn�l ¦ `c��� d
� r i � i¬` d a	� d�d�yzn�efnzl p{a n i l i � a¡� d ` d � efd�l a0� n a	� y p r � d r �mi � g/i jol aX� � l a¡� d gcpu` d i �Rd « j p yzn aC^u�5a¡� d
® i_]�g r n a d r n p n ` �Kn `	g j `	` dX� p lo� a¡� d `¡i yzj a n i l �
� n g���� j p r p l a d�d `¾a¡� d ` e p yzyzd r g r n a n gcp yK� p yzjmd³� i r ® i_]g r n a d r n p n `³g��mi9` d�l ��¨h� n ` �Kd g n ` n i l gcp l?x5d ` dcd�l p9`Rp ekjoy a nµ´ g/i l `Ca r p n�lodc� i � a nzefn�§ p{a n i l?� r i xmyzd�e nzla	� d
�my p l �mi �£�Kn `Va	p l g d p lo� g r n a n g�p yKy�dcl ��a	� � p y�jmd ��²;a	� d r ` d�yzd g/a n i l g r n a d r n p|gcp l�x�d p y `¡i � r i � i¬` dX�
xoj a
a¡� n ` n `hi j a�i � `	g/i ��d i � i j r p l p y ^K` n `c�U �m� È � � � È¬Ë ? �K�6W B > WÅ�o� / � Ì 
 
 Ì 5 5 Ì Í È � Ë 7 �3W½�m� � È �m�c� Ì 5 È�Ì �AÍ A �K�3W 725
7<5�� È �Y� È Í Ì �YÍ È �
v l i�a	� d r n `	` jmd a	�op{a ekj `Ca x5d£l i�a lmd � yzd g/a dc�¶n `|a¡� d i r �md r i � g/i l ` n¥�Kd r dc� g/i efe i l�l i �Kd ` nzla	� d i yz� p lo�£nzl a	� d0lmd � � p�a¡��� � l `¡i efd r p r d�xoj a � i9`	` n�xmyzd gcpu` d `c��a	� d i r �md r i � g/i e�e i l�l i �Kd ` nzla	� d i yz��� p�a¡�o` n�l � g�p lfx�d;�mn � d r d�l a � r i e a¡� dcn r i r �Kd r nzl a¡� d�lmd � � p�a¡��� � aRgcp l£x5d�d ¹ p efnzlmdc��x ^

�md a d g!a n�l ��a¡� d%� i¬` n a n i l i � a	� d�l i �Kd � ) nzl a	� d aC�³i � p{a	�o`;g�i ef� p r dX� a	i£a¡� d�� r d g dX�Knzl ��g/i e�e i l
l i �md `c� � l�� pug/ac��aC�³i l i �Kd ` e pY^ x�dcy i l �©a	i©aC�³i � p{a	�o` xmj aka	� d ^�p r d�j ` dX��n�lÂn�l_�ud r a dc� i r �Kd r �¨h��p{a n `�a¡� d g�p9` d i �Fl i �Kd ` � p lo� �"n�l � n � j r d&~ = ; � p lo� � p r d aC�³i&g/i efe i l©l i �Kd `;i � B 8 p l��B : xmj a
a	� d ^?p r d0j ` dc��� r i e � a	i ��n�l B 8 p lo��� r i e � a¡i ��nzl B : �F¨h� n `
` �5d g n p y gcpu` d �op9`hp y r d p � ^
x5d�dcl?dce�� �opu` n�§cdc�fnzl qsr i xmy�dce w n�l ` d g!a n i l Æm� w ��]_io�¬�
� dcl g/i l ` nz�Kd r nzl � w g/i e�e i l�l i �Kd ` � ) p l��
� )�� 8 �ma¡� d i r �Kd r p � i � a dX� � d r d|n `ha¡� d i r �Kd r i � a¡� d ` d"l i �md ` nzl a	� d"lmd � � p�a¡� B > �

> ïMè@?�A�B#B#C



w87 � � ��� �����%��
������������� � � '
	(�
��	

S

a b

d1 d2

c

P1
P2

� n � j r df~ = ;�� d g�i ef� i9` n a n i l i � pf` d a�i �S� p{a	�o` nzl ` d � efd�l a	`

¸ y�nzefn�l p�a n i l `Va r p{a d �9^ ekj `Ca n�l_� i y��9d p yzy a	� d p x i �9d£� r d ` d�l a dX� g�pu` d `c� � l a	� d�� i y�y i{� nzl �o�S� d
� r i � i¬` d p lmd �¿p y �ui r n a¡� e\d�l ��p l g n�l � Ã p e g r p efd g��op lmn ` e `�p lo� g/i l ` n¥�Kd r nzl �"p yzy a¡i � i y iu�9^kg�p9` d `��

���<� ��
=��)+% �!��� � � �J�S��� ����, �3!+� % ��� � . % ) � !���

? p9` dX� i l a	� d�� r d g dX�Kn�l � d ¹ �oy i r p�a n i l i � g/^Kg yzd r dc�Kj g!a n i l �5� d�� r i � i¬` d �¡À³Á v�� � ef� r i �udX� À ^_g y�dÁ dc�Kj g/a n i l v y �9i r n a	� e �
� n g�� x r nzl �9`s`Vi e�d;n�ef� r i �udce�dcl a	`�a	i Ã p e g r p"p y �9i r n a	� e\� i r i � a nzefn�§cn�l �
® i_] e%jmy a n g�pu`Va r i j a nzl �£`Va r j g!a j r d ��¡À³Á v p y �ui r n a¡� e ` jm�m� i9` d `"a¡�op�a%p ��d p9` nzxmyzd£� p{a	� n ` ¦ l i{� l¶� r i e a	� d `¡i j r g dfl i �Kd a	i d p9g��
�md `Va nzl p{a n i l i � a	� d?e%jmy a n g�pu`Vaf� r i jm� � ¨h� d ` d a � i � a¡� d ` d3� p�a¡�o` � i r e `�a	� d � r p � � D � �
� n g��gcp l g�i l a	p n�l g/^Kg yzd `c� �¡À³Á v½p y �ui r n a¡� e `0p nze `�a	i d�yznze�nzl p�a d r dX�Kjmlo� p l g n�d ` � r i e a¡� n `"` d a|i �h® i_]g�i l `Va r p nzlmdX�|� p{a	�o`��S¨h� d r d ` jmy a¾i � a	� d³d�yzn�efnzl p{a n i l"� r iKg dc�Kj r dFn `Åp�` d aÅi �m� p{a	�o` ­ p;` d aÅi �mekjmy a n g�p9`Caa r dcd `�°|g/i lmlmd g/a nzl ��a¡� d?�Kd `Va nzl p�a n i l `|a	i�a¡� d `Vi j r g d � n a	� y�d `¡` r dc�mjmlo� p l a yznzl ¦ `�� Ã i r d i �9d r �Ia¡� dp y �9i r n a	� e½ekj `Va³� j p r p l a d�d a	� d `	p{a n ` � pug/a n i l i � a¡� d"® i_]£g/i l `Ca r p n�l a�`<;¾a¡� d ` d a³i �¾� p�a¡�o`c� r d ` jmy aRi �a	� d;dcy�nzefn�l p{a n i l£� r iKg dX�Kj r d � ekj `VaRg/i l a	p nzl p ��d pu` n�xmyzd�� p�a¡� � i r p y�y5�Kd `Va nzl p{a n i l£l i �Kd ` � i r �
� n g���p
��d pu` n�xoy�d|� p�a¡� d ¹ n `Ca�` n�l a¡� d"n�lmn a n p y ` d ac� � l i�a	� d r �³i r yz� `��¬a¡� d �ui9p yMn `ha	i �Kd g r d pu` d a	� d"l_jmekx5d r i �
yznzl ¦ ` n�l a	� d r d ` jmy a nzl ��`Ca r j g!a j r d r d ` ��d g!a n�l �|a	� d � n��9d�l g/i l `Ca r p n�l a�`<; ±�lo� p l p �m� r i9pug�� dc� `¡i yzj a n i li � a	� d�Ã À Ã � Ã � r i xmy�dce �v�` � i r Ã p e g r p�p y �9i r n a	� e �¾a	� d?nzlm�mj a�`�i � a¡� d p y �9i r n a	� e p r d a	� d�� i y�y i{� nzl �o��� d ` jo�m� i¬` da	�op{a%a¡� d©® i¬] g�i l `Va r p nzl a	` �ud g/a¡i r  7 n `%� nz�ud�l p lo� a	� d 5 �Knzefd�l ` n i l p y³yzn�l ¦ � p yzjmd&�ud g/a¡i r `%p r d¦ l i{� l?� i r d p9g�� yzn�l ¦ � ¸ pug�� � p�a¡�CB�� � � n `hp ��d pu` nzxmy�d0� p�a¡� � r i e a¡� d `¡i j r g d)� a¡ifp �md `Va nzl p{a n i l
#�� � *�� i r ��' ~T%6<=<�<�% #��¨h� d i j a �oj a;i � i j r p y �ui r n a¡� e n `
p£` d a�� g�i l a	p n�lon�l � � p�a¡�o` r i j a dX� p�a � � ¸ pug�� � p�a¡��g/i �9d r `pk` jmxm´ ` d a³i �¾�Kd `Ca n�l p�a n i l�l i �md `³p lo� a	� d;jolmn i l i � a	� d;� p{a¡��`Rg�i �ud r `�a	� d a	i�a�p yzn aC^�i �¾�Kd `Ca n�l p{a n i l `��¨h� d r d ` jmy a|g/i l a�p nzl i loy ^ ��d p9` nzxmyzd%� p�a¡�o` � r i e a¡� d `Vi j r g d�l i �Kd a¡i?a¡� d g/i �9d r dc���Kd `Ca n�l p�a n i l `0pu`
n a�� nzy�y�x5d�� i lmd|x ^�a¡� d|� i y�y i{� n�l �fp y �9i r n a	� e �] nzefn�y p r y ^�a¡i Ã p e g r po��a	� d p y �ui r n a¡� e �¡À³Á v½�³i r	¦ ` nzl p&� r d�dX� ^ e p lmlmd r p lo��� r iKg d�dc� ` nzlK´g r dcefd�l a	p y�y ^ n�l aC�Ri � �opu` d ` ; ± r `CaX�I` dcy�d g!a nzl ��p � p�a¡� � i r e ��a¡� dcl p�aVa dcef� a nzl �&a¡i�p �m��n a0a¡i&a¡� d
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±�l p y r i j a nzl ��`Ca r j g!a j r d �
� nzyzd r dce i �¬nzl �£pu` ekj g�� r dc�Kjolo� p l g nzd `�p9` � i¬`¡` nzxmy�d �³¨h� d ` d"� �opu` d `;p r d
�md a	p n�yzdc�&nzl a	� d|� i yzy i{� n�l ���

��0�/�021 ? �K�3W¼� È � È ��� 7 Ì 5
¨Åi � r iKg d `¡`�a¡� d3nzlm�mj a£` d a � i ��� p�a¡�o`c�F� d?� r i � i9` d a¡� d `	p efd?� r iKg dX�Kj r d i � ` d�yzd g/a n i l p9` n a n `
�md/±olmdX�?nzl&Ã p e g r pm� � i r d pug�� � p{a	� B � �_a¡� d|dclo� a	i dclo�3® i_] yzd�l �ua¡� /V­ B � °³p l�� a¡� d|�md `Va nzl p{a n i l
l i �md `�i l a¡� d
� p{a	��p r d ¦ l i{� l �S¨h� d ` dcy�d g!a n i l i � a¡� d
lmd ¹ a � p{a	��a¡i0a r d p�a n ` x p9` dX� i l a	� d
l_jmekx5d ri �Fekjmy a n g�p9`Ca e�dcekx5d r ` � r d ` dcl a n�l a	� d�� p{a	��� q p{a	�o`�� n a¡� y p r � d"l_jmekx5d r i ��ekjoy a n gcpu`Va efd�e%x�d r `p r d%d ¹ p efnzlmdc� p{a ± r `CaX�k¨h� n ` n�ef�myzn�d `0a¡�op�a�a	� d ` dcy�d g!a dc�©� p{a¡� � nzy�y g/i �9d r pu` e p l ^ �Kd `Va nzl p�a n i l `p9` � i¬`¡` n�xoy�d � � l a	� d g�pu` d i �;d « j p yzn aC^�i l a¡� n ` efd a r n g��sa¡� d p y �9i r n a	� e g��mi_i9` d `ka¡� d�� p�a¡�Â� n a¡�` e p yzy�d `Ca ® i_] yzd�l �ua¡���?]_i��¾p{a�p ± r `Ca|a n�efd a¡� d ` d a|i �³� p{a¡��`|� r i{��`;� n a¡��`¡�mi r a d `Ca � p�a¡�o`"p lo� p`¡�mi r a � ¦ d r lmd�y ��n `"g r d p�a dc� a¡i � pug n�yzn a	p{a d���j a j r df� p{a	� p �m�Kn a n i l `c� � � a¡� d r d%n `"p l d « j p y�n aC^�i l a¡� daC�³i efd�l a n i lmdc��efd a r n g�`c�5� d�� r i � i¬` d a	i?` d�yzd g!a r p lo� i e�y ^3i lmd i � a¡� d�d « j p y¾� p�a¡�o`c� ¸ �9d�l�n�� a¡� d` d�yzd g/a n i l�nzl ¤ jmdcl g d `"a	� d r d ` jmy a%i � a¡� d r dX�Kj g/a n i l � d ¹ p e�nzlmnzl �©p yzys� i9`	` n�xmyzd i r �Kd r ` n ` d ¹ ��dcl ` nz�uda	�op{a � `��
�_^�� d&� r i � i9` d a	� d r p lo� i e ` d�yzd g/a n i l �ªv y �9i r n a	� e w � n��9d `�a¡� d�efd a�p ´ g/i �Kd i � �¡À³Á vp y �9i r n a	� e p l��3�md a	p n�y `³a¡� d"� p{a	��` d�yzd g/a n i l `Ca d�� �
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i � �¡À³Á v ­ � e�� r i �9dc� À ^_g y�d Á dX�Kj g/a n i l v y �ui r n a¡� e °

�6U � � � � = Ì � 7 �3W 

� 5 A �¾�9� ¨h� d3� p y�j p�a dX�Âlmd aC�Ri r¡¦ a	i � i y iu�9^�� r p � � D ' ­��
% � °/�hp¶� r i jo� 
 � n a¡��p`¡i j r g d � �Yg/i l `Ca r p n�l a�` 7 ) �Xa	� d ` d a �&i �¬��d p9` nzxmyzd�� p{a	�o`¾g�i ef�mj a dc�0x ^�p�C lon gcpu`Va

® i_] r i j a nzl �£p y �ui r n a¡� e ­ p � a d r a¡� d0dc�udcl a j p y r dc�mj g!a n i l `	°
� �¾� A �Å�u� v ` d a Ã i ��� p�a¡�o`

 W 7 � È ­ ���'��u° Í Ì

? �K�3W ;�È � È �u� 7 Ì 5
] dcy�d g!aha¡� d"� p{a	�CB > � n a	�&a	� d"e p ¹ nze p yIl_jmekx5d r i �Åefd�e%x�d r ` ­ #�%{°Pa
� � ­Ue p l ^m° �3W È 5g��mi_i9` d B > a¡� d i lmd � n a	�©` e p yzyzd `Va yzd�l ��a¡�È 5 Í � �
� � ­Ue p l ^m° �3W È 5g��mi_i9` d B >&r p lo� i efy ^0aÈ 5 Í � �

�?ÍSÍ B > � Ì �6W È 
 � �U� 7 �u�m�c�%� �¾� Ê = �{� A W �
v �m�Knzl � ´Ølmd � ´Ø� p�a¡� ­ B > �j� °Pa�383�` dcd v y �9i r n a	� e �Á dce i �ud�� r i e �»p yzyI� p{a	�o` � i r �Kd `Ca n�l p{a n i l ` lmd � y ^?p �m�Kdc� a	i�� a�383 r d a j r l¾­AÃ °PaÍ Ì 5 È

� d a j `|` jo�m� i¬` d a	�op{a"p � p{a	�AB > n `"` dcy�d g!a dX��� r i e a	� d ` d a �
� � l a	� d�� i yzy i{� nzl ���5� df�Kn `	g j `¡`a	� d p �o�Kn a n i l i � a	� n ` � p{a	�?a	ifa¡� d"d ¹ n `Va nzl �£` d a��)i �Å� p�a¡�o`c�

��0�/�0�/ �?ÍSÍ�� A �K�3W¿� Ì �6W È � È � Ì � 
 � �U� 7 �9�m�c� A �K�6WS�
¨h� d0� r nzl g nz� p y `Ca d�� `hi �S� p{a¡��p �o�Kn a n i l a¡i�a¡� d"e%jmy a n g�pu`Va;` jmxK´ � r p � �3p r d p9` � i yzy i{��` ;

� v³a ± r `Vac�5a¡� d g/i e�e i l�l i �Kd ` � ' ( � ) %,2 ' ~�% <�<=< . x5d aC� d�dcl B > p lo� a	� dk� p�a¡�o`�p y r d p � ^ nzl
� p r d|�Kd a d r efn�lodc� � xoj a
a¡� d `¡i j r g d0l i �md
��n ` d ¹ g yzjo�Kdc�&� r i e �Â�

� � � a¡� d r d�n ` l i n�l a d r ` d g/a n i l �Sa	� d�l a¡� d&� p{a	� B > n `�p �m�KdX� pu`%p lmd � � p{a	��a¡i�a¡� d ` d aX�½�� l a¡� n `kgcpu` d �Ia	� d i�a	� d r � p{a¡��` � r i e a¡� d `Vi j r g d a¡i�a¡� d?�Kd `Va nzl p�a n i l l i �Kd ` nzl B > gcp l x�d
�Kd�yzd a dc�&� r i e � n�� a	� d ^ d ¹ n `Va ­�j ` nzl � qFr i �5d r aC^ w � nz�ud�l3nzl ` d g/a n i l Æm� ~ � ~ °
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� � � a¡� d�� p�a¡�YB > � i r e `?g�^Kg yzd `&� n a	�G`Vi efd�� p�a¡�o` n�l �½�
a¡� dclGd ¹ p efn�lmnzl � r dX�Kjmlo� p l g nzd `
n `fp9g�� n�dc�udX� n�l p©� r d�dX� ^ e p lmlmd r � � d&� r i � i9` d p¶g/^Kg yzd r dc�Kj g!a n i lO� r i_g dc�Kj r d�x pu` dc� i l` dcy�d g!a n�l � � r i e p�` d a�i �S�Kd a d r efnzlmdc� g�p lo�Kn¥� p{a d ` d � efd�l a	`h�
� n g���g�p lo�Kn¥� p{a d a¡i d�yzn�efnzl p{a d �

U%Ì 
 A �¾� 7258= �6W È � È � Ì ��� È = 
 È 5 �X�?�u� 5 Í 7 ÍS�K� È � Ì�È � 7 
 725 �K� 7 Ì 5 0 � l Ã p e g r p3p y �ui r n a¡� e �r d�e i �_nzl �£g/^Kg yzd ` n ` � r iKg d `¡` dc�&x ^ d ¹ p efn�lon�l ��g�^Kg yzd ` � i r efdc��x5d aC� d�dcl a¡� dklmd � p �o�Kdc�3� p�a¡�©p l��i yz�md r � p�a¡�o`�i lmd p{asp�a nzefd � � i r d ¹ �op j `Va nz�udhd ¹ p efn�l p�a n i l �ui y¥�Kd r � p�a¡�o`�p r d ` d�yzd g/a dc� i lod p � a d r a¡� diua¡� d r j ` nzl ��a	� d p �m�Knzl �&i r �Kd r � � l �¡À³Á v p y �9i r n a	� e �oa	� d r dX�Kj g!a n i l©n `0p l p y ^ §�dX� p lo�©d ¹ d g j a dX�r d �¬p r �Knzl �kp yzy a¡� d0d ¹ n `Va nzl � � p{a	�o`c�K� n a	�&�
� n g��&a¡� d|lmd � � p�a¡� � i r e `hg�^_g y�d `�� À i e�e i l?l i �Kd `
p r d`	g�p lmlmdX�£� r i e a¡� d|� p r a¡� d `Ca
g/i e�e i l?l i �Kd a¡i�a	� d i lmd �
� n g�� n `hg y i9` d `VaRa	i%a	� d `Vi j r g d pug�g�i r �Knzl �a	i"a¡� d i r �Kd r n�l a¡� d�lmd � � p�a¡����¨h� d;± r `VaR`Va dc� i � a¡� d g/^Kg y�d r dc�mj g!a n i l£� r iKg dc�Kj r d
n `Fa	i �Kd a d r efn�lmda	� d ` d aRi � ` d � efdcl a�`sgcp lo�Kn¥� p�a d a	i"a¡� d�d�yzn�efnzl p{a n i l � � l_�ud `Va n �9p�a n i lfe p �Kd;n�l a	� d;� r dc�¬n i j `F` d g!a n i l
yzd p � ` j `%a¡i `Ca�p{a d a	� d3� i yzy i{� nzl � r dc�mj g!a n i l r jmy�d `%a¡�op�a e%j `Va x5d�j ` dX� a	i �Kd a d r efnzlmd ` d � efd�l a	`gcp lo�mnz� p�a d a¡i�a	� d"d�yzn�efnzl p{a n i l �� :QP7B�RMD�E 4ZK��3B�8 :��9> v ` jmxK´Ø� p{a	�&i r ` d � efd�l a � - � gcp l3x�d"dcy�nzefn�l p�a dX�3� r i e p � p{a	�CB � d ¹ n `Ca n�l �x5d aC� d�dcl � p lo� # ��p lo�On a�gcp lÂx5d r dc�my pug dX�ªx ^ªp ` joxK´¯� p{a¡� � - 
 nµ� a¡� d r d��my pug d�efd�l a r d ` joy a�`�pg�i l a nzl_j p yI� p{a¡� � r i e � a¡ig#��kp lo�3nµ�

 " ­ B �u° �  " ­f� - � ° �  " ­�� - 
 °^] �  7� :QP7B�RMD�E 4ZK���B�8 :��7> ��� dcl p£` joxK´¯� p{a¡� � r i e `¡i j r g d"l i �Kd i � p l i yz��� p�a¡� nzl � n `�g�p l��Knz� p{a da	i d�yznze�nzl p�a n i l ��i lmy ^ a	� d ` d � e�dcl a � r d g dX�Knzl ��a¡� d g j r¡r d�l a y ^ d ¹ p efnzlmdc� g�i efe i l�l i �Kd g�p lªx�dr d�e i �9dc� �¨h� n ` y pu`Va r dc�Kj g!a n i l r joy�d0n ` j ` dc� a¡i � r d ` d r �ud�n�l a d r efdX�Kn p�a d ` n � lonµ± gcp l a l i �md ` � r i e �Kdcy�d a n i l �� l�� p9g!ac�u�
� d�l a¡� d i y¥�k� p�a¡� n `F` jox t d g/aSa	i d�yzn�efnzl p{a n i l ��i lmy ^ka¡� d ` d � efd�l a � r d g dX�Kn�l �;a	� d g/i e�e i l
l i �md `hg�p l?x5d i efn a¡a dc�&l iuaRa	i �mn `	g/i lmlmd g/a nzl a d r efdc�mn p�a d|�Kd `Va nzl p{a n i l p lo� ` n � lmn�± g�p l a l i �Kd `
pu` n a
n ` d ¹ �my p nzlmdX�&nzl ` d g!a n i l = � ~ �

;¾È � È ��� 7 Ì 5 Ì �"� È = 
 È 5 �c���6WS�K���6W Ì ���UÍ>� È È � 7 
 725 �K� È Í 0 � l a¡� d�� i yzy i{� n�l ��� d pug��¶g�p l��Knz� p{a da	i d�yzn�efnzl p{a n i l n `�p9`¡` n�efnzy p�a dX� a	i©p3` d a�i � ` d � e�dcl a	`c� � � a	� d r d£n ` e i r d a¡��p l i lmd gcp lo�mnz� p�a d a¡i
dcy�nzefn�l p{a n i l ��a	� d i lmd a¡�op�a�i � a nze�nz§�d `�p l i x t d g/a nz�ud"��jml g!a n i l 
3n `0g��mi9` d�l � � l �¡À³Á v½p y �ui r n a¡� e �p9g�g�i r �Kn�l � y ^&a	i Ã À Ã � Ã i x t d g!a n��9d ��� d%� r i � i¬` d a¡i �Kd/±�lmd a¡� df��jml g!a n i l 
 pu`0a	� d ` nzef�my�d ` jmei � a	� d �mi �¶l_jme%x�d r `"i � a	� d�d�yznze�nzl p�a dc� ` d � e�dcl a	`c�f¨h� n `�` jme g/i r	r d ` � i lo� `�a¡i�a	� d �9p n�l i � a¡� d
dcy�nzefn�l p{a n i l p l�� i j r i x t d g!a n��9d�n `ha	i e p ¹ nzefn�§cd"n aX�

� d/±olon a n i l ;�º nz�udcl p lmd � � p�a¡�!B > p lo� p l i yz� � p�a¡� B � �op �_n�l �©p�` d aki � g/i efe i l l i �Kd `
� ' ( � ) %,2 ' ~�% <�<=< .9�¾a¡� d&d�yzn�efnzl p{a n i l �¬p nzl n�lo�mj g dX� x ^¶a¡� d r dce i � p y i � p�` d aki � ` d � e�dcl a	` 1 )S
� r i e B > i r B

�
�
� d�l�d ¹ p efn�lmnzl ��a¡� d g/i efe i l3l i �Kd � ) n `
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 ­�1 )S ° % n�� � ) p l�� � )�� 8 p r d|n�l a¡� d `	p efd i r �Kd r n�l B � p lo� B > a

 ­�1 )S ° � 
 ­$1 )�� 8S ° n�� � ) p l�� � )�� 8 p r d|n�l3n�l_�9d r a dc� i r �Kd r nzl B � p lo� B > �

­V~ = °

�
� d r dF1 % S n `³a¡� d ` d � efd�l a
i r a	� d ` d a�i � ` d � efd�l a	` � r d g dc�mn�l � � % �
� a n ` nzef� i r a�p l a³a¡i l i�a n g d �¬a¡��p{a n�l ­C~ = °s�
� d�l�1 %S g/i r	r d ` � i lo� `sa¡ifp%` d ahi � ` d � efd�l a	` ­ gcpu` d i �

dcy�nzefn�l p{a n i l i � p&` d a�i � ` d � efd�l a	` � r i e B
�
°!� 
 ­�1 %S °;g�i r	r d ` � i lo� `
a¡i?a¡� d ` jme i � a	� d%l_jme%x�d r i ��oi � `hi �Sd pug��&` d � efd�l a	`hi � a	� d g/i l ` n¥�Kd r dX� ` d a�i � ` d � efd�l a�`��¨Åi x5d a¡a d r jmlo�Kd r `Va	p lo� a¡� d �¬p nzlÂ�Kd�±olmn a n i l � y�d a j `fg�i l ` nz�md rf� n � j r d �
� d r d À p9` d v `V�mi{��`a	�op{a dcy�nzefn�l p{a nzl � 1 S �� � r i e B > `	p �ud `;a	� d�j ` d i � 
 ­$1 S �� °0�mi � `�� � l a¡� d `¡p efd �hpY^u� d�yzn�efnzl p{a n�l �1 S �� � r i e B

� n�l��Kj g d `�p��9p nzl i � 
 ­�1 S �� °��mi � `c� nµ� a	� d g�i efe i l�l i �Kd ` nzl B > p lo��nzl B � �op �9d a¡� d`	p efd i r �md r nzl a	� d aC�Ri � p{a¡��`%p9` n a n ` n�l a¡� d À pu` d ? i � a	� d?± � j r d � � d a j ` l i�a n g d a	�op{a�a¡� d
dcy�nzefn�l p{a n i lOd ¹ a dclo� `fi l a¡� d �
�oi yzd ` jmxK´Ø� p{a	� nzl a	� d�lmd � � p{a	��� � r i e a	� d `Vi j r g d a	i�a	� d�y p9`Cag�i efe i l©l i �md �
� d r d a¡� d aC�Ri r dX�Kj g!a n i l r jmy�d `�p r d r d ` �5d g/a dX� ���
� n�yzd a	� d�d�yzn�efnzl p{a n i l g/i l g d r l `i lmy ^£a¡� d|y pu`Va�` d � efd�l a ­�n�� a	� d g/i lo�Kn a n i l3n ` �9d r nµ±odX�£� i r a¡� n ` d�yzn�efnzl p{a n i l °³i l a¡� d i yz�&� p�a¡���F¨h� dr d p9`Vi l?n `�` n�ef�myzd ;�a	� d"nzl a d r efdc�Kn p{a d��Kd `Va nzl p{a n i l�l i �Kd `hi l a	� d"lmd � � p�a¡�©gcp l3x�d r d p9g�� dc�?j ` n�l �a	� d�n r i{� l?d ¹ n `Ca n�l � ��d p9` nzxmyzd;� p�a¡�o` nzl �h��¨h� d ` d�� p{a	�o`³� n�yzyMx�d0d ¹ p e�nzlmdX��y p{a d r nzl a	� d0� r iKg dc�Kj r d �Á d �9p r �mn�l �ka¡� d|nzl a d r efdc�Kn p{a d0�md `Va nzl p{a n i l&� r d ` d�l ahi l a¡� d i y¥�&� p{a	���_a¡� d r d0n ` l i e i r d0� p{a	� nzl �a	i r d pug��3a¡� d�e ��]_io��i lmy ^�a	� d�y pu`Va�` d � efd�l a x5d/� i r d a	� d�d ¹ p e�nzlmdX� g/i efe i l�l i �Kd g�p l��Knz� p{a d `ha¡i
x5d"d�yznze�nzl p�a dc� �¨h� dsy p9`CaÅgcpu` d iKg�g j r `M�
� dcl p�` d � efdcl a 1 S �� i � a	� d i y¥�|� p�a¡� B � n `¾g�p l��Knz� p{a d a¡i d�yznze�nzl p�a n i l p l���
� d�l B � p l�� B > ��p �ud p{a y�d pu`Va�aC�³i;g/i e�e i l"l i �Kd ` ­ð� i r d ¹ p ef�myzd ; � ) p lo� � )�� 8 ° n�l�nzl_�ud r a dc� i r �Kd rp9` �Kdc�mn g/a dX��n�l À p9` d À i � � n � j r d£~ 7 � ¸ yzn�efnzl p{a n i l i � ` d � efd�l a	` 1 S �� nzef�my�nzd `
a¡� d�dcy�nzefn�l p{a n i l i �a	� d³y p9`Ca�` d � efd�l a 1 S�����


�
� r d g dX�Knzl ��a	� dRl i �md � )�� 8 p9`�a r p�¢£gFa¡i l i �Kd # -

�
� nzyzy9x5d r d r i j a dc� a¡� r i j �9�B > � � l a¡� n `;gcpu` d �og��oi9` d�l a¡i dcy�nzefn�l p{a d a¡� d ` d � efd�l a	`
i l a¡� d i y¥��� p{a	��`	p �ud ` 
 ­$1 S �� ° � 
 ­$1 S�����
�

°
�oi � `c� � l � dclmd r p y g�p9` d �K` dc�ud r p y g/i e�e i l?l i �Kd `³gcp l&x�d|nzl?nzl¬�9d r ` d i r �Kd r i l a¡� d aC�³i � p�a¡�o`c� � a n `
d pu`¡^�a¡if`V�mi{�¼a¡�op�aRa	� d|d�yzn�efnzl p{a n i l i � a¡� d|y pu`Vah` d � e�dcl a³i l a¡� d i yz�?� p{a	�3p�ahp�g/i e�e i l�l i �Kd � )
nzef�myzn gcp{a d `�a	� d�d�yznze�nzl p�a n i l i � p y�y a¡� d�y p9`Cas` d � e�dcl a	`F�
� n g���p r d
x5d/� i r d a	� d iua¡� d r g/i efe i lfl i �Kd `�9i nzl � � r i e � ) a	ifa¡� d"y pu`Va �Kd `Va nzl p�a n i l i l a¡� d i yz�&� p�a¡���� nzl p yzy ^9� y�d a j `³g/i l ` nz�Kd r a	� d � d�lmd r p y g�p9` d �
� d r d a	� d;d ¹ p efn�lodc� g�i efe i l�l i �Kd � ) x�dcy i l �9`sa¡ipk` d asi � i yz�f� p�a¡�o` B�� ' B )

� %,2 ' ~T%6<=<�< ��¨h� n `R` d a³g�p l£x5d;� p r a n a n i lmdX�fn�l w ` d a	`;B�� ) > p lo� B��
� L G �B�� ) > g�i l a	p n�l `�i yz�%� p�a¡�o`���p �¬nzl �|g/i e�e i l%l i �Kd ` n�l a	� d `¡p efd i r �md r pu` nzl a¡� d
lmd � � p{a¡�¾�8C lmy�n ¦ da	� n `�� B��

� L G g�i l a	p n�l ` � p�a¡�o`h��p �¬nzl ��`Vi e�d g/i efe i l?l i �Kd ` n�l&n�l_�9d r a dc� i r �Kd r g/i ef� p r dc� a¡i%a¡� dcn ri r �md r nzl B > �h¨h� d �¬p nzl p9`¡`¡iKg n p{a dc� a¡ifa	� dk�Kn � d r dcl a d�yzn�efnzl p{a n i l�� i¬`¡` nzxmn�yzn a nzd `�gcp l�x5d g/i e��oj a dX�p9` � i yzy i{��` ;
� � � r d r i j a nzl � B > a¡� r i j �u�»i lmd i � a¡� d�d ¹ n `Va nzl � � p�a¡�o` nzl B�� n ` ��d p9` nzxmyzd �Ra¡� dcl a¡� d �¬p nzlg/i r¡r d ` � i lo� `�a¡i�a	� d a	i�a�p ySy�dcl ��a	��i � a	� d ` jmxK´Ø� p�a¡�©i � B > � r i e a	� d `¡i j r g d a¡i � ) p lo��n a n `� nz�udcl&x ^
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dn

do
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r
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g    = h (      )
Pn

r
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i
g    = h (      )
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r
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S

dn

do

xi

Pn
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r
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i

rPn
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xi-1

C ase A Case B

S

dn do

xi-1xi

r
Po

i

r
Po

i-1

r
Pn

i

C ase C

g    = h (      )
Pn

r
Pn

i

g    = h (      )+ h(        )
P0

r
P0

i r
P0

i-1

� n � j r d�~ 7 ; À i ef�mj a nzl �£�9p n�l pu`	`ViKg n p�a dc� a¡i�` d � e�dcl a dcy�nzefn�l p{a n i l
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� � � r d r i j a nzl �£p�` d a
i � i yz�&� p{a	�o`�B��Äa	� r i j �9��B > �
� n g�� n `
g/i l ` d r �9dc� �¬a¡� d �9p nzl3n `

 S�� ' J

SEQ K=S����	S�� � � O

 S � J

SEQ K=S����	S��
���
	 O


 S

� :QP7B�RMD�E 4ZK�2�B�8 :�� ;�¨Åi �Kd g n¥�Kd �
� d a¡� d r gcp lo�Kn¥� p�a d a	i d�yzn�efnzl p{a d �{g/i ef�mj a d a¡� d �9p nzl 
 p9`¡`¡iKg n p{a dX�a	i d pug���g�p lo�Kn¥� p{a d a¡� dcl g��oi9` d a	� d"d�yznze�nzl p�a n i l a¡�op�a e p ¹ n�efnz§�d `³a	� d �9p n�l �¨h� d ` d�yzd g/a n i l3� r i_g dc�Kj r d|n ` �Kd a�p nzy�dX� � n a¡�3a	� d v y �ui r n a¡� e Æm�
� � = Ì � 7 �6W�
 � ] d � efd�l a d�yzn�efnzl p{a n i l3e p ¹ nzefn�§cn�l �%a	� d �9p n�l

;�È � È �u� 7258= � È = 
 È 5 �c�%� Ì È � 7 
 725 �K� È
� 5 A �¾�9� v lod � � p{a	� B > ��p£` d a�i � g/i e�e i l&l i �Kd�
 �op l i �Kd � ) �op£` d a B��\i �S� p�a¡�o`a	�op{a;gcp l�x5d r d r i j a dX� a	� r i j �u�CB > a	i r dce i �9d r dX�Kjmlo� p l g nzd ` nzl � ) � 
 S � a¡� d�¬p nzl�n�l��Kj g dX�©x ^ r d r i j a nzl � B > a	� r i j �u� d ¹ n `Va nzl �&i y¥��� p{a	�o`c� 
 S�� a	� d �9p nzl

nzlo�Kj g dc�3x ^ r d r i j a n�l �ka	� d"� p{a	�o` nzl B��Äa¡� r i j �u�CB >
� �¾� A �Å�u� q p�a¡�o`9B > p lo�&� p{a	�o` nzl B��
� � ­�
 S ��� � ° �3W È 5� � ­ 
 S�� � � ° �3W È 5� � ­ 
 S ��� 
 S�� ° �6W È 5� d�yzd a d ` d � efd�l a	` � r d g dc�mn�l � � ) � r i e B > a

È �U� È
� dcy�d a d ` d � efdcl a�` � r d g dX�Knzl � � ) � r i e p y�yI� p{a¡��` n�l B�� a
� dcy�d a d ` d � e�dcl a	` � r d g dc�Knzl � � )�� % %f� ' ~T%6<=<�<{� r i e � p{a	�o` nzl B����FB��

� L G aÈ 5 Í � �
È �A� È

� d�yzd a d ` d � efd�l a�` � r d g dc�mn�l � � ) � r i e B > a
È 5 Í � �

È �U� È
� � ­�
 S�� � � ° �6W È 5� dcy�d a d ` d � efdcl a�` � r d g dX�Knzl � � ) � r i e p y�yI� p{a¡��` n�l B�� a

� dcy�d a d ` d � efdcl a�` � r d g dX�Knzl � � )�� % % � ' ~�% <�<=<_� r i e�� p{a	�o` nzl B�����B��
� L GÈ 5 Í � �

È 5 Í � �

��0�/�0�� � Ì � 
ª� �sÍ È �c�u� 7 A � 7 Ì 5 Ì � �6U � � � � = Ì � 7 �6W�

C�` nzl � r dc�Kj g/a n i l r jmyzd `c� �Kd�±olmn a n i l `�p lo� a¡� d p y �9i r n a	� e � nz�udclk� r d��_n i j ` y ^9� �¡À³Á v efd g��op lmn ` e `�g�p l
x5d ` jmefe p r nz§�dc� pu` � i yzy i{��`c�S��� d�l p �m�mn�l �fp lod � � p�a¡�&a¡i%a¡� d0ekjoy a n gcpu`Va³� r p � �'�½� �¡À³Á vÄp y �ui ´r n a¡� e½�Kd a d r e�nzlmd `�a¡� d ` d a 
 'I( � ) � � ) �' ��% 2 ' ~T%6<=<�< .�i � g�i efe i l�l i �Kd a	�op{asp r dhnzl a¡� d�lod � � p{a	�
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p lo�fnzl i�a¡� d r i yz�f� p{a¡��`���¨h� d ` d g�i efe i lfl i �Kd `sp r d `¡i r a dX�%nzl p9`¡g d�lo� p l aFi r �Kd r i � a¡� dcn r �Kn `Va	p l g d
� r i e a	� d `Vi j r g d�l i �Kd%nzl a¡� dflmd � � p�a¡����¨h� d ^�p r d `	g�p lolmdc��l i �Kdfx ^ l i �md%� r i e a	� d�� p r a¡� d `Cai lmd � ¸�¹ p e�nzlmnzl ��p l i �Kd g�i l ` n `Va	`|i l¶�Kd a d r efnzlmn�l �&a	� d ` jmxK´Ø� p{a	�o`|p lo� a¡� d ` d � efd�l a	`�a¡��p{a�g�p l
x5d r dce i �udc� a¡i d�yznze�nzl p�a d r dX�Kjmlo� p l g n�d ` n�l a¡� n ` l i �Kd �s] jmxK´Ø� p�a¡�o`
p r d g�p lo�Kn¥� p{a d a	i d�yzn�efnzl p{a n i l�
� d�l r dc�Kj g/a n i l r jmy�d?~"n ` r d ` �5d g/a dc� a	i ��jmy�±oy�y��Kd `Ca n�l p�a n i l r d « jmn r dce�dcl a	`c� � � r dc�Kj g/a n i l r jmy�d w n `
l i�a r d ` �5d g/a dX� ��a	� d
d ¹ p efnzlmdc� ` jmxK´Ø� p{a	� e%j `Va x�d r dc�Kj g dc� a¡i|a	� d
y pu`Va�` d � efd�l a � r d g dX�Kn�l ��a	� d
d ¹ ´p efn�lmdX��l i �Kd �up9` n a n ` �Kd `¡g r nzx5dc� p x i �ud �{a¡i"p � i nz� a¡� d��Kn `	g/i lmlmd g!a n i l i �Mnzl a d r efdc�Kn p{a dh�md `Va nzl p{a n i l
l i �md `c�
��� d�l a	� d ` d a0i � ` d � efdcl a�`;gcp lo�Kn¥� p�a d a	i d�yzn�efnzl p{a n i l©n ` l iua d�ef� aC^9� �¡À³Á v\p �m�oy�nzd `;a¡� dv y �9i r n a	� e Æ%a¡i�g��oi9` d a	� d i � a nze p y ` d a�i � ` d � efd�l a	`c� q p{a	�o`h` jox t d g/a�i � ` d � efd�l a r dce i � p y ` e%j `Ca
x5d£jm�M� p{a dc� a¡i dcl ` j r d�� i r �hp r �Kn�l � e%jmy a n gcpu`Va|a r p{¢�g%a¡i3a¡� d g�i r	r d ` � i l��Kn�l � �Kd `Ca n�l p{a n i l l i �Kd `���¡À³Á v�`Ca d�� `Fp r d
�Kd `¡g r nzx5dc�%� i r e p yzy ^�� n a¡�fa	� d
efd a�p ´ g/i �Kd � nz�udcl%x ^ka¡� d p y �9i r n a	� e w p l�� a	� d p �o�
� r iKg dX�Kj r d i � p lmd � � p{a	��a	i%a	� d ` d a
i �¾±�l p yzy ^£i x a	p n�lodc�&� p{a	�o` n ` �Kd a	p n�yzdc�&x ^£a¡� d v y �9i r n a	� e � �
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� � = Ì � 7 �6W�
�� ]¬a dc� `
i � �¡À³Á v ­ � e�� r i �9dc� À ^_g y�d Á dX�Kj g/a n i l v y �ui r n a¡� e °

�?ÍSÍ 7<5>= � A �K�6W B > � Ì �6W È 
������ 7 �9�m���f� �¾� Ê = �{� A W �
� 5 A �¾�9� v � p{a¡�CB > �Ka¡� d ` d a � i � a¡� d r dc�mj g dX�?� p�a¡�o`
� �¾� A �Å�u� a	� d"lmd �>` d a��)i � r dc�mj g dX�?� p�a¡�o`

��� / � ' - ��/f� � a� � '�� a 3 3{g/i efe i l?l i �Kd `
p y r d p � ^�`	g�p lmlmdX�
� ' � ��B > a 383{g�i efe i l&l i �Kd ` nzl B > p lo�3nzl i y¥�?� p�a¡�o`

 W 7 � È ­ `Ca	i ��n ` � p y ` d ° Í Ì

� � ­ � �'��u° �3W È 5
]Ki r a � nzl��md g r d p9` nzl ��i r �Kd r i � a	� d��Kn `Ca�p l g d a	ifa¡� d `¡i j r g d�nzl B > a
� ) ' ± r `Va l i �Kd i � �!a
v �m� � ) a	i � �!a
B���'�i yz�&� p{a	�o` nzl � g/i l a�p nzlmnzl ��a¡� d"l i �Kd � ) a
� � � # 2 # ��� ��� '�� a
� � ­ B > ­���% � ) °hgcp l�x5d r dce i �9dc��� r i e B > ­ Á dc�Kj g/a n i l r jmy�d9~ °¡° �3W È 5

1 - ' B > ­���% � ) °Va

 S � ' 
 ­ B > ­���% � ) °V°Pa 383�a¡� d �¬p nzl i � a	� n `
g�p l��Knz� p{a d

È �A� È

 S � ' � aÈ 5 Í � �

� Ì � ­�d p9g�� � p{a¡� BA% nzl B��"° Í Ì
� � ­ BA%"gcp l3l i�a x5d r d r i j a dc� a	� r i j �9��B�� ­ Á dc�mj g!a n i l r jmyzd w °¡° �3W È 5r d�e i �ud B % � r i e B�� a
t � � a

È 5 Í � �
È 5 Í � Ì �
� � ­ B�� �'��u° �3W È 5
À i ef�mj a d a¡� d �9p nzl 
 S�� p9`h� nz�ud�l3nzl r dc�mj g!a n i l r jmyzd Æ av �o� g/i r¡r d ` � i lo�Knzl � ` jmxm´¯� p�a¡�o`�i r ` d � e�dcl a	`fa	i � � � # 2 # ��� ��� a 3 3Xa�p ¦ n�l �
nzl a	i�g/i l ` n¥�Kd r p�a n i l r dc�mj g!a n i l r jmyzd w a

È 5 Í � �
� � ­ � � � # 2 # ��� ��� �'��u° �6W È 5
] d�yzd g/a � r i e � � � # 2 # ��� ��� a¡� d ` d � e�dcl a	`Åa¡i r d�e i �ud a 383�p �m�my ^�p y �ui r n a¡� e ÆÀ i lmlod g!a�g�i l g d r lmdc�3�Kd `Va nzl p�a n i l3l i �Kd `6aÀ i ef�mj a d � ' � � B > a
Á d�e i �9d � N � r i e �!a�383 r dce i �ud p y r d p � ^?`	g�p lolmdc�&l i �Kd `È �A� È
� d r n�� ^�a¡� d�efnzlK´Øe p ¹ g�i l `Va r p nzl a	`6a(3 3{g/^Kg y�d¬­ `�° n�l � ) gcp l£l iua x5d r d�e i �udX�

È 5 Í � �
È �U� È v �o� B > a¡ig� p9`
p lmd � � p{a	� a`Va¡i � ';a r jmd aÈ 5 Í � �

Í Ì 5 È
r d a j r lÅ­UÃ °
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� l a¡� n `"` d g!a n i l �I� d p � i � a0a¡� d `	p efd�n�l g r d�efd�l a	p y p �m� r i9p9g�� � r i � i9` dc�©x ^ Ã p e g r p xmj a"� d p�a ´a d�ef� a£a	i �9i x5d ^9i lo�»Ã p e g r p � r i xmyzd�e `c� �¡À³Á v�a	pug ¦ yzd `%a¡� d i � a n�efnz§ p{a n i l i � a	� d�ekjmy a n g�p9`Ca` jmx � r p � � x ^�a�p ¦ nzl¶nzl a¡i©pugcg/i jml a �Kn � d r d�l a"a¡i � i y i9�u^©g�p9` d `|p lo�¶x ^ d ¹ p e�nzlmnzl � �Kn � d r d�l a dcy�nzefnµ´
l p{a n i l&� i¬`¡` nzxmn�yzn a nzd `c� ? j aX� �¡À³Á v n `hp y `¡i%p l&n�l g r d�efd�l a	p y p y �ui r n a¡� e a¡��p{a d ¹ �my i r d `sa¡� d `¡i yzj a n i l `` � p9g d `
p lo� p{a d pug�� n a d r p{a n i l � � i jmlo� `¡i yzj a n i l `
gcp l�l iua x�d r dc� i ¦ dc� �³]_io�Ka	� d p y �9i r n a	� e g�p l�x�d
xoy iKg ¦ dX��n�l p y iKg�p yoefnzlmn�e%jme �
� n g�� � i d ` l i�aRg�i r	r d ` � i lo� a	i"a¡� d i � a n�e p y `¡i yzj a n i l ��¨h�op�a � `F�
�_^u�
efd a	p�� d�j r n `Va n g�`
gcp l3x�d g�i l ` n¥�Kd r dc� pu`h�9i¬i � g�p l��Knz� p{a d `³a¡i�p � i n¥� a¡� d ` d"y iKg�p yIefn�lmnze pm�

� � � � ���"����� #�� � � � ���)���£� � �������/

�"�¾�+#$���&������'
� l a¡� n `£` d g/a n i l �R� d3� r i � i9` d ¨Sp x i_i ´V®0Ã Á p y �9i r n a	� e � i r i � a nze�nz§�nzl � ® i¬] ekjmy a n g�p9`Ca r i j a n�l �`Va r j g/a j r d � ? d�� i r d%� r d ` d�l a n�l �?a¡� d p y �9i r n a	� e+e�d g��op lon ` e `��I� d��md `	g r n�x5dfx r nzd ¤�^�a¡� dfx p9` n g%g�i lK´g d�� a�`hi � a¡� d a�p x i_if` d p r g��¾�

����� ��� � %(% ' ��� ) � � % �!� )�� �S���
¨Sp x i_iÂ] d p r g�� n `?p efd a�p ´ � d�j r n `Ca n g�p �m� r i9pug�� � r i � i9` dc�Ox ^¿º y i �ud r 4 ��6 a¡iÂp y�y i{� y iKg�p y ` d p r g��
efd a¡�mi � `ha	i£i �ud r g�i efd�y iKg�p y i � a n�e po�s¨h� n ` efd a¡�oi � �hpu`
p �m�myzn�dX� ` j gcg d `¡` ��jmyzy ^?a¡i�`¡i yz�ud"�Kn � d r dcl a
lod aC�³i r	¦ � r i xmy�dce `�� � l¶� pug/ac�¾¨Sp x i_i3` d p r g����op9` x�dcd�l j ` dX��nzl 4 w � � w ��6�� i r i � a nzefn�§cn�l �?a	� dfy�nzl ¦gcp � p9g n a nzd ` nzl p � ^ l p efn g0a d�yzd g/i efekjmlmn g�p�a n i l3lmd aC�³i r	¦ �¨h� d
x pu` n g � r nzl g nz�myzd i � ¨Åp x i_i�] d p r g�� n `�a¡i �mj r ` jmd � iKg�p y ] d p r g��%�
� d�lod��ud r n a dcl g/i jml a d r `�p y iKg�p yi � a nzekjoe�x ^�p yzy i{� nzl � l i lm´¯nzef� r i �_nzl � e i �ud `c� À ^_g y�nzl � x p9g ¦ a	i � r d��_n i j ` y ^ �¬n ` n a dc� `¡i yzj a n i l ` n `
� r dc�ud�l a dc�&x ^�a¡� d"j ` d i �Sefd�e i r n�d `��mgcp yzy�dX� a�p x i_i y�n `Ca�`��K�
� n g�� r d g/i r � a¡� d r d g d�l a
� n `Ca	i r ^�i � a¡� d` d p r g��¾�Å¨h� d aC�³i x p9` n g dcy�dce�dcl a	`Fi � p l ^%¨Sp x i_i%] d p r g��f� dcj r n `Va n g�p r d a¡� d��Kd�±olmn a n i l i �Mn a	`R` d p r g��` � p9g d p lo�£n a	` lmd�n �u� x i r �mi_i � `Va r j g!a j r d ��¨h� d ` d p r g��£` � pug d�n `Fa	� d ` � pug d i � p yzyo� i9`	` nzxmyzd `¡i yzj a n i l `a	�op{a�g�p l�x�d g/i l ` n¥�Kd r dc�Ä­U�¬n ` n a dc� ° �Kj r n�l ��a¡� d ` d p r g���� v³a d pug�� n a d r p{a n i l i � ¨Sp x i¬i»] d p r g����
dcy�dcefd�l a	p r ^�a r p l ` � i r e p�a n i l `|p r d p �m�oy�nzdc�¶� r i e a	� d g j r	r d�l a�`Vi y�j a n i l � �Kdcl i�a dc��� 7 �¾a¡i � pu`	`0a¡ia	� d ` d a�i �³lmd�n �u� x i r n�l ��`¡i yzj a n i l ` nzl a	� d ` d p r g��¶` � p9g d � �md�l iua dc��� � � 7$� ­ a¡� d£lmdcn �9� x i r �mi_i � i �
� 7 °/�ª¨h� d�l a¡� d �¡y�d pu`Va%� r i l � � `Vi y�j a n i lªn ` r d a	p nzlmdX� p l�� � n�yzyhx�d�j ` dc� a¡i g/i ef�mj a d a¡� d�lmd ¹ a
lod�n �u� x i r �oi¬i � ` d ac�¨h� d `Ca	i �m�mnzl ��g r n a d r n i l g�p l x�d£� i r d ¹ p ef�my�d a	� d�e p ¹ nze p yFl_jme%x�d r i �
n a d r p{a n i l `"` ��d g n�±odc� x ^a	� d"j ` d r p lo� a	� d"x5d aVa d r �_n ` n a dX� `Vi y�j a n i l&n ` r d a j r lmdX� �

���<� ��� � %(% � # � � 
=� � ��� �����/
 �
¨Sp ¦ nzl � nzl a	iªpugcg/i jol a£a	�op{a&a¡� d ² Ã ] � r i xmyzd�e n `&· q ´ g/i ef�my�d a d �Ra	�op{a3g/^Kg yzd `�p r d�l i�a&p y �hpY^K`
� r d ` dcl a nzl a¡� d ` d asi �I� p�a¡�o` � �9p lo�fnzl i�a¡� d r gcpu` d `�a	� d�l_jmekx5d r i � g/^Kg yzd `sg�p l£x5d�y i{�"�u� d
� r i � i9` da	� d ¨Sp x i¬i ´C®0Ã Á p y �ui r n a¡� e a¡i ±ol�� p0�9i¬i � `Vi y�j a n i l%� i r a¡� d
ekjmy a n�´ g�i l `Va r p nzl a ekjmy a n g�p9`Ca r i j a n�l �
� r i xmy�dce j ` nzl � yznze�n a dX�£d ¹ d g j a n i l a nzefd ��¨Åp x i_i ´C®0Ã Á n ` x pu` dc� i l a¡� d `¡p efd g/i l g dc� a	`Ri � ¨Sp x i_i` d p r g�� a	i¶`¡i yz�ud a¡� d ² Ã ] � r i xoy�dce � ¨Åi p �m�my ^¶a	� d a	p x i_i¶` d p r g�� efd a	�mi � � r d�� r d ` d�l a�p{a n i l i �a	� d�� i9`	` nzxmyzd `Vi y�j a n i l `hi � a	� d�� r i xoy�dce p l�� a	� d p �m�myzn�dX�&dcy�dcefd�l a	p r ^?a r p l ` � i r e p{a n i l `V�oi jmy¥��x�d

> ïMè@?�A�B#B#C



Æ 7 � � ��� �����%��
������������� � � '
	(�
��	

�md/±olmdX� ��]_i��S� n��9d�l � a	� d ` d aki ��� p{a	��� d?ekj `Va �Kd a d r efnzlmd �
� n g�� d�yzd�efd�l a�p r ^¶` d � efdcl a�`�i � �
e%j `Va x5d r d�e i �udX� �

�&È"A � È � È 5 �c�m� 7 Ì 5 Ì ���&� Ì � �Å� 7 Ì 5 � ¨h� d ` d p r g��%gcp l�x�d r d p y�nz§�dX�knzl a¡� d r dc�mj g dX� � r p � � � �%­ pu`
n a �Kd `¡g r nzx�dX�3n�l ` d g!a n i l � � ~ °!�sv `¡i yzj a n i l g�i r	r d ` � i lo� `sa	i�p£g/i ekxmnzl p{a n i l i � a	� d"j ` dc� ` d � efdcl a�`��¨Åi r d�� r d ` d�l a"a	� n `�`¡i yzj a n i l �S� d pu`	`ViKg n p�a d a¡i�a¡� d r dX�Kj g dX� ` d aki � ` d � efd�l a	` � � p xon a e p � i ���
xon a�`��_�
� d r d��£n `sa¡� d;l_jmekx5d r i � ` d � e�dcl a	` nzl � � �9¨h� j `c� d pug�� xon a
g/i r¡r d ` � i lo� `�a	ikpk` d � efd�l aRp l��
n ` d « j p y a¡i � n�� a	� d ` d � efd�l a n ` r dce i �udc��� r i e ��� p lo�&n a�� nzyzy�x�d g�i �Kdc�3x ^ ~|nµ��n a n ` ¦ d�� aX�
� � È 
 È 5 �c�m� É �c�Y� 5 � � Ì � 
ª�K� 7 Ì 5 ;Sv lfd�yzd�efdcl a�p r ^"a r p l ` � i r e p{a n i l%nzl i j r ¨Åp x i_i�] d p r g��fg/i r ´r d ` � i lo� `�a¡i?a¡� d r dce i �9d i r�r d�´¯d `Ca�p xmyzn `V� efdcl a�i �5d r p{a n i l i � p?` d � e�dcl ac��C�` nzl ��a	� d g��mi9` d�l r d��K´r d ` d�l a�p{a n i l � n a;g/i r¡r d ` � i lo� `Ra	i%a	� d"e i �Knµ± g�p{a n i l i � i lmy ^�i lmd"xon a�i � a¡� d"xmn a e p � �
Ã i r d�� r d g n ` d�y ^u� y�d a � ) x5d p%`Vi y�j a n i l i � ² Ã ] � r i xmy�dce ��¨h� d�xmn a e p � i � a¡� n `h`Vi y�j a n i l�n ` ­ � ) 8� � ): ���c���c� � ) � °h�
� d r d ¦ '0· ­ ��� °
p lo� � )% ' ~ i r�� .�� ' ��43434 � ��� d%�Kd�±olmd a	� d a r p l ` � i r e p�a n i l �	�

­Uy ' ~ �/��� ¦ °#;

�	�C­ � ) °(' � )
� 8 � n a	� � )% '
�� 	 � )% % nµ� t��' y a
� )% � ~T% nµ� t�' y �

­V~ 7 °

v � a d r � n��9d�l a¡� d ` d �Kd/±�l a n i l `c�0¨Sp x i_i ´V®0Ã Á p y �ui r n a¡� e g/i l ` n `Ca�`?i l aC�³iO`Va dc� ` � r d ` d�l a dX�
nzl v y �ui r n a¡� e = � � n r `CaX� n a�g/i ef�mj a d `%a	� d ` d a��\i ����d pu` nzxmy�d3� p�a¡�o`c�Fa	�op lOn afa r nzd `%a¡i i � a nze�nz§�dr dc�mjmlo� p l g nzd `c�£v;g�g�i r �Knzl �?a	i�a¡� d£l_jme%x�d r i � g/^Kg yzd ` nzl D ���¾a¡� d � r p � �¶i x a	p n�lodc��� r i e a¡� d ` d a
�
� d ¹ �op j `Va nz�ud ` d p r g���p y �ui r n a¡� e i r a	p x i_i�` d p r g���p y �ui r n a¡� e�n `�p � i � a dX� a¡i?g�i ef�mj a d�� r i e D �Å�a	� d i � a nzefn�§cdc� � r p � ��`Vi y�j a n i l i � a¡� d ² Ã ] � r i xoy�dce � � � a	� d?l_jme%x�d r i � g�^_g y�d ` d ¹ g d�dX� `kp�

�a	� r d `¡�mi y¥� ��a¡� dcl a¡� d a	p x i_i3` d p r g���p y �9i r n a	� e n `0p � i � a dX��d�y ` d p l�d ¹ �op j `Va nz�ud ` d p r g���g�p l�d pu` nzy ^
±�lo� a¡� d"x5d `Va;`Vi y�j a n i l ��¨Sp x i¬i ´C®0Ã Á efd a�p ´ g/i �Kd|n `h� nz�ud�l3nzl v y �9i r n a	� e = �
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� � = Ì � 7 �6W�
 � ]¬a dc� `
i � ¨Sp x i¬i ´C®0Ã Á v y �9i r n a	� e

� �K� Ì¾ÌmÊ 9 � � � � = Ì � 7 �6W�

� 5 A �¾�9� ¨h� d0lod aC�³i r	¦ D ' ­�� %	� °!��p%� r i jm��
 � n a¡��pf`Vi j r g d
� ��g/i l `Ca r p n�l a	` 7 ) �_a¡� d` d a �Oi �F® i¬] jmlmn g�p9`Ca � p�a¡�o`c� 
 � a¡� d a¡� r d `¡�mi y¥� g/^Kg yzd"l_jmekx5d r
� �¾� A �Å�u� Ã ;mp£` d a
i ��� p�a¡�o`

; � È A 1 � U%Ì 
 A �Å� 7258= A �K�3WÅ�
À i e��oj a d�D � ;F` d a
i �S��d pu` nzxmy�d|� p�a¡�o` � i r p yzyIefd�e%x�d r `hi � a	� d � r i jm�

; � È A / � � A � 7 
 7��"7258= A � Ì � È Í��¾� È
� � ­Ul_jmekx5d r i � g�^_g y�d ' � ° �6W È 5`Va¡i � a a¡� d `¡i yzj a n i l g/i r¡r d ` � i lo� `Ra	i D �È �U� È Á dX�Kj g d D � a¡i D � �

� � ­Ul¬joekx5d r i � g/^Kg y�d�� a	� r d `V�oi y¥� ° �6W È 5¸F¹ d g j a d"d ¹ �op j `Ca n��9d ` d p r g��3p y �ui r n a¡� eÈ �U� È
¸�¹ d g j a d ¨Sp x i_i£] d p r g��&p y �9i r n a	� eÈ 5 Í � �

È 5 Í � �

¸F¹ d g j a n�l � d ¹ �op j `Va nz�ud p y �ui r n a¡� e g/i l ` n `Ca�`|i l d ¹ p efnzlmnzl �&�
� n g���` d � efdcl a�`|g�p l x5d i efn a¡a dX�
� r i e a¡i d�yzn�efnzl p{a d a	� dke p ¹ nzekjme i � r dc�mjmlo� p l g nzd `;� n a	�mi j a �_n i y p�a nzl �£a¡� d g/i l `Va r p nzl a�`���v l©d ¹ ´��p j `Va nz�ud3d�l_jmefd r p{a n i l i � p yzy g/i ekxmnzl p�a n i l `%i � ` d � efd�l a	`f`¡�mi joyz�Ox�d��5d r � i r efdc� a¡i �Kd a d r efn�lmd�
� n g���` jmx ` d a�i � ` d � efdcl a�`
g�p l3x5d�dcy�nzefn�l p�a dX� � n a¡� e p ¹ nze p y �¬p nzl �R] j g���p y �9i r n a	� e n ` � i¬`¡` nzxmy�d�
� d�l a¡� d�l_jmekx5d r i � g/^Kg yzd ` n ` �ud r ^ y i{� ­�� w /�1 Æ9° xmj ak�
� dcl a¡� d r d p r d£e i r d g�^Kg yzd `c�¾a	� d�d ¹ ´��p j `Va nz�ud ` d p r g�� n ` d ¹ �5d�l ` nz�ud a¡i£pug�� n�dc�ud � � l a	�op{a�gcpu` d �¬a	p x i_i x pu` dc� ` d p r g�� n `hp � i � a dc� �F¨Sp x i_i` d p r g���p y �9i r n a	� e a r n�d `Fa	i ±ol�� a¡� d i � a nze p y `Vi y�j a n i l�x ^ x�d � nzlmlmnzl � � r i e p l�nzlmn a n p y `Vi y�j a n i l � � �
a	� d i lmd � n��9d�l�x ^�a	� d?jolmn gcpu`Va ® i¬] r i j a nzl �o��p l�� a¡� dclªd ¹ �my i r d a¡� d r d ` d p r g���` � p9g d �©v³a d p9g��
n a d r p�a n i l �ua¡� n ` d ¹ �my i r p�a n i lfn `spu`	` j r dX��x ^%� dclmd r p{a n�l ��p lmd�n �u� x i r �mi_i � ` d asi � a	� d p9g!a j p y `¡i yzj a n i l
� ) x ^?a r p l ` � i r efn�l � ~"xmn a;i � a	� d�xmn a e p ��j ` nzl �fa	� d a r p l ` � i r e p{a n i l3�md/±olmdX��n�l�­V~ 7 °/�³¨h� d"x�d `Ca
��d pu` n�xoy�d `Vi y�j a n i l �Fp9g�g/i r �mn�l ��a¡i¶a¡� d3yzd�l �ua¡� ��jol g!a n i l / i r a¡i¶a¡� d �mi � g/i jml a 
 �Fi � a¡� n `f` d a n `r d a�p nzlmdc� p lo� � nzy�y�x5dkj ` dc� pu`
a	� d `Ca�p r a � i n�l a � i r a¡� d�lmd ¹ a n a d r p{a n i l ��v `¡i yzj a n i l©n ` ��d p9` nzxmyzd�n��a	� d r d³n `�p ��d p9` nzxmyzdR� p�a¡� � i r d p9g�� �Kd `Ca n�l p{a n i l%n�l a¡� d � r p � �%g�i l a	p n�lon�l �;a¡� d p r a n g jmy p�a n i l ` d � efd�l a	`p lo��l iua�a	� d r dX�Kj g dX� � r p � ���"·;p{a j r p yzy ^9�5p y�y a¡� d ` d � e�dcl a	`��op �_n�l ��a¡� dcn r g/i �Knzl � xmn a d « j p y a¡i �p r d i efn a¡a dc�3� i r a¡� n ` �ud r n�± g�p�a n i l �³v\`Vi y�j a n i l ��� i � a	� dkÃ À Ã � Ã � r i xmyzd�e�n ` x�d aVa d r a	� d�l p lp y r d p � ^ r d a	p n�lmdX� `¡i yzj a n i l � � � n�� a	� d aC�Ri|`¡i yzj a n i l `�g�i r	r d ` � i lo� a¡i ��d pu` nzxmy�d ` jmxK´ � r p � �o` ­ � n a¡�oi j ar dc�mj g!a n i l w °
p l�� a	� d�l_jme%x�d r i � ` d � efdcl a�` nzl 
 : n ` yzd `	`
a¡� d�l a¡��p{a nzl 
 8 �R��� dcl � � p l�� � �
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��p �ud a¡� d `	p efd�l_jme%x�d r i � ` d � efd�l a	`c� ���%n ` x�d aVa d r �
� d�l�n aR��pu`�a	� d0y�d pu`VaRg r n a n gcp y�y�dcl ��a	� ­U�Kn p e�´
d a d r ° ­ �<� � ��� � ] �<� � � � °V°0a	�op{a�� d p y r d p � ^ �md/±olmdX� pugcg/i r �Knzl �&a¡i3a¡� d£yzd�l ��a¡� ��jml g!a n i l /
�Kd�±olmdX�
nzl�4µ~ 9 6 �Sv³asa¡� d�dclo� i � p ± ¹ dc��l_jme%x�d r i �In a d r p{a n i l `c�{a¡� d;x�d `CaR`¡i yzj a n i l i � a	� d r d a�p nzlmdc� `¡i yzj a n i l `i �Rd pug�� n a d r p{a n i l g/i r¡r d ` � i lo� `�a	i&a	� d£� r i � i9` dc� `Vi y�j a n i l¶� i r a¡� d�Ã À Ã � Ã i r a	� d�Ã À Ã � Ãp9g�g�i r �Kn�l �ka	i%a	� d g/i¬`Ca ��jml g!a n i l�j ` dc� �
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� � = Ì � 7 �6W�
�� ¨Åp x i_i£` d p r g��&p y �9i r n a	� e j ` dc�3nzl ¨Sp x i_i ´V®0Ã Á

� �K� Ì�Ì ;¾È �K�{��W¼� � = Ì � 7 �6W�

� 5 A �¾�9� p xmn a e p � r d�� r d ` dcl a n�l �ka	� d r dX�Kj g dc� � r p � � D�� �mp l i x t d g/a nz�ud���jml g/a n i l -
� �¾� A �Å�u� �

�
- G ;�p xmn a e p � g/i r¡r d ` � i lo�Knzl �ka¡ifa¡� d i � a n�e p y `¡i yzj a n i l

� 587 � 7 � � 7�� �m� 7 Ì 5 �
� � ' ­ � � 8 � � � : ���c���c��� � � °³� n a	� � �% ' ~0� i r ­�� ' ~;< < < �m°
�������	� 
 � a
_�
 7
� � _ � 
 � ���¨Sp x i_i � n `Va � � a

� �K� Ì�Ì � È �K�{��W 7 � È �{�K� 7 Ì 5 �

 W 7 � È ­Ul i�a;`Va¡i � ° Í Ì

� Ì � n �¯� Ì 
 ~ � Ì ¦ Í Ì�Y' � 8 ­ � )�� 8 °Va
� � ­ �	���� ¨Sp x i¬i � n `Ca!° �6W È 5

� � � � � ­ � )�� 8 °È 5 Í � �
� � ­¡­V­ � d p9` nzxmyzd9­ � � ° � 5 Í -�­ � � °�� -�­ �"°V°V°¡° �6W È 5

� � � � a�3 3{g��mi_i¬` d a¡� d `¡i yzj a n i l3efn�lon�efn ` nzl � _

 � / a 383Ya¡i efd�e i r nz§�d a¡� d a r p l ` n a n i l �	�

È 5 Í � �
È 5 Í � Ì �v �m� � � a¡i£¨Åp x i_i � n `Ca
­ � dcy�d a d a¡� d i y¥�Kd `Vaha r p l ` � i r e p{a n i l&d��9d�l a j p y�y ^m°
� � ­H-�­ �"°�� - 3 ) > ° �3W È 5

�
�
- G � ��a

- 3 ) > � -�­ �|°Va
È 5 Í � �
� )�� 8 � � a

Í Ì 5 È
r d a j r l ­ � �

- G °Va
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� d�l i�a n g d a	�op{a yzn ¦ d�n a n ` �Kd/±olodc� ¨Åp x i_i ´V®0Ã Á p�aVa d�ef� a	`£a¡i i � a n�efnz§�d a¡� d � r p � � D � x ^g�i l ` n¥�Kd r n�l �?p yzyÅ� p{a¡��` � i jmlo�©x ^3a¡� d%jmlon gcpu`Va ® i¬] r i j a nzl �&p lo��l iua yzn ¦ d%Ã p e g r p � i d ` x ^�g�i lK´`Va r j g/a nzl �"a¡� d ` jmxK´ � r p � �£`¡i yzj a n i l � nzl g r d�efdcl a�p yzy ^9�Sv l�nzl g r d�efd�l a�p y p �m� r i9p9g��f`¡�mi jmyz�fx5d;j ` dX�a	i3p9g�� nzd��ud tCi nzl i �Rlmd � efdcekx5d r `�� � l a¡�op�a|gcpu` d �Ip l i � a n�efnz§�dc��ekjmy a n g�p9`Ca"` jmxK´ � r p � � � d ¹ n `Va	`a	i r i j a d�ekjmy a n g�p9`Ca|a r p�¢£gka¡i3a	� d£�Kd `Va nzl p{a n i l `c�%��� dcl p�` d a"i �h�Kd `Va nzl p�a n i l l i �Kd ` ? �³p l a0a¡itCi n�l a¡� d�ekjmy a n g�p9`Ca|` d `¡` n i l ��a¡� d�jmlmn g�p9`Ca ekjmy a n�´ g/i l `Ca r p n�l a � p{a¡��` � r i e � a¡i d��9d r ^ l i �Kd i �c* n `g�i ef�mj a dc� � � � � � n `³a	� d ` d a�i � a¡� d ` d0� p{a¡��`��Ka	� d i � a nze�nz§�nzl � � r iKg dX�Kj r d i � ¨Sp x i_i ´V®0Ã Á gcp l�x�dp �m�myzn�dX� a	i£i � a n�efnz§�d ��� � � �

� �&��, ���/�0���/�%���
� l a	� n `s` d g!a n i l �u� d
� r d ` d�l aRp lo�f�Kn `	g j `¡`si j r ` nzekjmy p{a n i l r d ` jmy a	` � i r i � a nze�nz§�nzl � e%jmy a n�´ g�i l `Va r p nzl a
e%jmy a n g�pu`Va r i j a n�l �o��] nzl g d a¡� d ` d a0i � `¡�mi r a d `Ca � p{a¡��`;p �o�my ^ nzl �fa¡� dk� r d ` d�l a dX��l i lm´¯yzn�lod p r y�dcl ��a	�
��jol g!a n i l�n `&p��ui_i � `Ca�p r a � i n�l aX�
� d©nzef�myzd�efd�l a dX� ]Kp e g r p a	iª� dclmd r p{a d a¡� d ` d a �½i �"ekjoy a nµ´g�i l `Va r p nzl a;`V�oi r a d `Va � p�a¡�o` � r i e `¡i j r g d"l i �Kd a¡i d p9g�� �Kd `Va nzl p�a n i l�l i �Kd �
¨h� dcl�� i r g/i ef� p r n `¡i li � a	� d�d ¢£g n�dcl g/^�i � i j r p y �ui r n a¡� e a¡i�� r dcdc� ^ki � a n�efnz§ p{a n i l �u� d a d `Va dc� aC�³i�p y �ui r n a¡� e ` ; Ã p e g r pp y �9i r n a	� e p lo� ¨Sp x i_i ´V®0Ã Á �5¨h� d ` d p y �9i r n a	� e `�� d r d r jol i l��mn � d r d�l a r d p y�nz§ p�a n i l i � � l a d r lmd a
yzn ¦ d r p lo� i e � r p � �o` n�ef�myzd�efdcl a n�l � �Kd � r d�d g�i l `Va r p nzlmdc� � p ¹ e p l a	i � i y iu� n�d ` 4 Æ w 6 �¾¨h� dRekjmy a n g�p9`Ca� r i jm� `"� d r d r p lo� i efy ^ g��mi9` d�l�nzl a	� d � r p � �o`c�¶² lmd ` n�e%jmy p�a n i l a d `Va�g�i l ` n `Va dX� i � � dclmd r p{a n�l �
~ �u� a	i � i y iu� n�d `��"¨h� d�� p yzjmd `�i � a	� d , y�nzl ¦ � d�n �u�¬a	`�� d r d `	p ef�myzdc��� r i e+nzlo�Kdc��dclo�Kd�l a jmlmn�� i r e
�mn `Va r n�xoj a n i l ` n�l a	� d r p l � d©­ � � � �	� �
,-��, ���
� � � ������� °!�©¨Åi�`¡�mi{� a¡� d i �ud r p yzy��5d r � i r e p l g d i �a	� d|� r i � i9` dc� p y �9i r n a	� e �¬� d p � i � aRa	� r d�d a d `Va	`h`	g dcl p r n�n � � l a	� d0� i yzy i{� nzl �o�_� d;± r `Vahp l p y ^ §�d a¡� dr d ` jmy a%` d a r d a j r lmdc� x ^ a¡� d&ekjmy a n�´ g/i l `Ca r p n�l a jmlon gcpu`Va r i j a nzl ��p y �9i r n a	� e a¡i dc� p yzj p{a d a¡� d ` nz§�di � a¡� d ` d g/i l�� i � a n�efnz§ p{a n i l 3 r dc�mj g!a n i l�� r i xmyzd�e ��¨h� d g�i ef�myzd ¹ n aC^&i � a¡� d i � a n�efnz§ p{a n i l g�p l©x�dg���p r pug!a d r n�§cdc�3x ^3a¡� d�l_jmekx5d r i � r dc�Kjolo� p l g nzd `;a¡�op�a n `;�
�_^�� d p l p y ^ §cd a¡� d%l_jme%x�d r i � g/^Kg yzd `
nzl a¡� d ` d a � �m¨h� d�l �o� d g�i ef� p r d a¡� d r d ` jmy a	`hi � a	� d i � a nze�nz§ p�a n i l i � a¡� d i x a	p n�lodc� ` joxK´ � r p � � �
x ^ d ¹ d g j a nzl � Ã p e g r pfp lo� a¡� d"� r i � i¬` dX� ¨Sp x i_i ´V®0Ã Á �

� ��� � � � ,�� !+� % � !�� � �(,�
+�
� ) %�� � � �J�S� �
¨h� d%± r `Va|` d a"i � a d `Ca�`"g/i l g d r l `�a¡� d�l_jme%x�d r i � g�^Kg yzd ` n�l a¡� d�e%jmy a n g�pu`Va�` joxK´ � r p � � x5d/� i r d p l ^i � a nzefn�§ p{a n i l � ­ � n � j r d�~ 9 ° r dc� r d ` d�l a	`�a¡� d³e p ¹ n�e%jme l_jmekx5d r p l�� a¡� d p �ud r pu� d�l_jme%x�d r i � g/^Kg yzd `i � a¡� d�ekjmy a n g�p9`CaR` jmxK´ � r p � �fp9g�g�i r �Kn�l ��a	i�a	� d�l_jmekx5d r i ��l i �Kd `Fi � a	� d � p ¹ e p l a	i � i y iu�9^k�
� dcla	� d � r i jo� ` n�§cd0n ` ± ¹ dX�¶­ �9� l i �Kd `�°hp l�� a	� d"Ã p ¹ nzekjme�y�nzl ¦ � p y�jod0n ` ± ¹ dc� ­ p yzy�y�nzl ¦ � d�n �u�¬a�`
p r d
nzl a¡i 4 � � ~ � 6 °/��¨h� d g�i l `Va r p nzl a y�nzefn a�`%p r d g�i l `Va	p l a�p lo� d « j p y a	i ­ �¬� � �9� °!� ¸ p9g�� � p yzjmd�nzl a¡� d
± � j r d g/i r¡r d ` � i lo� `0a	i©a	� d p �9d r p�� d i x a	p nzlmdX� i l a	� d?x p9` d i �"~ �9� ` nzekjoy p�a n i l `"� n a¡�Âa¡� d `¡p efd
� p r p efd a d r ` n�l a	� d%�md `	g r n�x5dc� r p lo� i e � r p � �o`c�h� d `Ca�p{a d a¡�op l a¡� d%l_jmekx5d r i � g/^Kg y�d ` n�l g r d pu` d `�
� d�l a	� d � r p � �©` n�§cd � r i{��`c� � l � n � j r d�~c� ��a	� d `	p efd%� p y�jod `0p r d r dc� r d ` d�l a dX� pu`;p ��jml g/a n i l i �a	� d � r i jm� ` nz§�d�� i r a¡i � i y i9� nzd `R�op �_n�l �%p ± ¹ dc� ` nz§�df­ 9�� l i �Kd `	°³p l��£� i r a	� d `¡p e�d|Ã p ¹ nzekjoe y�nzl ¦
� p y�jmd£­V~ � � ~ � °!�� d g�p l��Kdc�Kj g d"� r i e a¡� d ` d r d ` jmy a	`c�Ka¡��p{a l_jme%x�d r i � g/^Kg y�d `ha¡�op�a�p �o��d p r `h�
� d�l g�i ef�mj a n�l �
e%jmy a n�´ g�i l `Va r p nzl a e%jmy a n g�pu`Vas` jmxK´ � r p � � n�l a	� d `Va jo�Knzdc� � r p � � n ` l�� a n�ef� i r a	p l aX��a¡� d p �ud r pu� dsl_jme�´
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��� dcl � d r jml a	� d a d `Va	`�i lª�my p l p r � r p � �Âg/i e�� i9` dc� i ��~ �9� l i �Kd `%p lo� � n a¡�»g/i l `Ca r p n�l a	`
d « j p y a¡i � � �_a¡� d0l_jmekx5d r i � g/^Kg yzd;d ¹ �5d r nzd�l g dc��n ` e i r d;nze�� i r a	p l ahp9` n a n `h`¡�mi{� l i l?± � j r d%~�� �¨h� j `c�9a¡� d g/i e��oy�d ¹ n aC^�i � a¡� d i � a nze�nz§ p�a n i l�� r i xmy�dce n�l g r d pu` d `��
� d�l a	� d�lod aC�³i r	¦ a¡i � i y i9�u^f` nz§�d
n ` n�ef� i r a	p l aX�K�
� d�l a¡� d � r i jm� ` nz§�d0n�l g r d pu` d � � a �Kd��5d�lo� `�p y `Vi%i l a¡i � i y i9�u^ � `saC^ ��d �F¨h�op{a � `³�
�_^i � a nzefn�§cn�l �f` j g���pf` joxK´ � r p � � e p ¦ d ` ® i_] e%jmy a n gcpu`Va r i j a nzl � e i r d�d ¢�g nzd�l ac�
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� l a¡� n `"` d g!a n i l �I� d g�i ef� p r d a¡� dfÃ p e g r p3p y �ui r n a¡� e a	i3¨Sp x i_i ´V®0Ã Á p y �9i r n a	� e � i r i � a n�efnz§/´
nzl � ekjmy a n g�p9`Caf` jmxm´ � r p � � � �S� d �op �9d�d ¹ d g j a dc� a	� d aC�³i¶p y �9i r n a	� e `�i l a¡� d `	p efd a	i � i y iu� nzd `
�md `	g r n�x5dc� p x i �ud � � l a	� df� r d ` d�l a dX��d ¹ p ef�my�d �Ma¡� d£lod aC�³i r	¦ a	i � i y iu�9^�� r p � �¶�³p9`0g�i ef� i9` dc� i �
~ �u� l i �md `0p lo� a¡� d�ekjmy a n g�p9`Ca0� r i jm� g/i l a�p nzlmdc� 9�� efd�e%x�d r `c�"¨h� d g�i l `Va r p nzl a yzn�efn a	`|p r d�± ¹ dX�a	i �9� � i r � p ¹ e p l � r p � �o`
p lo� a¡i � � � i r �my p l p r � r p � �o`c�F¨h� d ` d"� p yzjmd `�p r d g��mi9` d�l�nzl i r �md r a¡ip � p � aRg/i l `Ca r p n�l a�`�a¡ika¡� d � r p � ��g���p r pug!a d r n `Va n g�`c� � l£� p9g!aX� n�� g�i l `Va r p nzl a	`Fp r d aC�³i��op r � a	i%`	p{a n ` � ^u�
��d � ��d p9` nzxmyzd;� p�a¡�o`hp r d;� i jmlo� p lo��nµ� g�i l `Va r p nzl a	`³p r d aC�³i y i¬i¬` d � e p l ^ ��d pu` n�xoy�d�� p{a	�o` d ¹ n `Va	`³p l��`¡i?g�^_g y�d `;gcp l©x5dkd pu` n�y ^&i efn a¡a dc� ��¨h�op�a � `��
�_^�� d p � t j `Va0g�i l `Va r p nzl a y�nzefn a�` � p y�jmd pugcg/i r �Knzl �fa¡ia	� d�j ` dX� a¡i � i y i9�u^9� � l a¡� d%� i yzy i{� nzl � Ã���� 3 ��� � g�i r	r d ` � i lo� `ha¡i&a¡� d i � a nze�nz§�dX�©e%jmy a n gcpu`Va0` jmxK´� r p � �fi x a�p nzlmdc��x ^ Ã p e g r p"p lo��Ã � �	� � � g�i r	r d ` � i lo� `�a¡ika¡� d i � a n�efnz§�dc��ekjmy a n g�p9`Ca³i x a�p nzlmdc�fx ^¨Sp x i_i ´V®0Ã Á p y �9i r n a	� e �¨Sp xoy�d ­C~ °k� n��9d `ka¡� d p �9d r p�� d g/^Kg yzd&l_jme%x�d r n�l � � Ã �
� 3 ��� � p l��OÃ � �	� � � ��� 3
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�� > ­$D °fg�i r	r d�´` � i lo� `�a	i&a	� dfl_jmekx5d r i � g/^Kg yzd�d ¹ n `Va nzl � nzl a	� d � r p � � D �£]_i���� 3 ��
�� > ­ �F°0g/i r	r d ` � i lo� `;a¡i3a¡� dnzlmn a n p y p �9d r p�� d�l_jmekx5d r i � g�^_g y�d ��� 3 ��
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�� > ­ � � �	� � � °� p ¹ e p l Æm� 7 ~ � � �u�¬w�7 � � � ~ �:9

q y p l p n r d 7 � = � � � Æ � Æ � � � �9w9w ~
¨Sp xmyzdf~ ;F· jmekx5d r i � g�^_g y�d ` n�l a	� d i � a n�efnz§�dX� � r p � ��;F¨Sp x i_i ´V®0Ã Á � ` Ã p e g r p

º r p � �?a	i � i y iu�u^ � /V­ �F° � /V­ � �
� 3 ��� � ° � /V­ � � ��� � � °� p ¹ e p l � � 9�7 ~ � � � 9 � w�� � � 9�7 =87
q y p l p n r d � � � = Æ ~ � � � = �u� � � � = Æ �

¨Åp xmyzd w ;�v �ud r pu� d g r n a n gcp yIyzd�l �ua¡� ;F¨Sp x i_i ®0Ã Á � ` Ã p e g r p

p �9d r p�� dRl_jme%x�d r i � g�^Kg yzd�n�l a¡� d r i j a nzl �k`Va r j g!a j r d i x a�p nzlmdc� p � a d r d ¹ d g j a n�l ��a¡� d g/i r	r d ` � i lo�Knzl �p y �9i r n a	� e �h� d%l i�a n g d a¡�op�a Ã p e g r pf� nz�ud `�� d�lod r p yzy ^&�ui_i � r d ` jmy a	` � i r i � a n�efnz§�nzl �?g/^Kg y�d `���¨h� dr d ` jmy a	` nzy�yzj `Va r p{a d a¡��p{a"¨Åp x i_i ´V®0Ã Á r d�e i �9d `c�Mp �m� r i ¹ n�e p{a n��9d�y ^u�Mp yzy g/^Kg yzd `0�
� dcl¶Ã p e g r p&g�p l
� i n a;p l�� r d�e i �9d `Ri�a¡� d r g/^Kg y�d `³a¡�op�a Ã p e g r p�g�p l�� a r d�e i �ud �� j r a	� d r e i r d � n�� � d g/i ef� p r d �m`¡i yzj a n i l `hi x a�p nzlmdc�&x ^ Ã p e g r p�p l�� ¨Sp x i_i ´V®0Ã Á pug�g�i r �Knzl �a	i0a¡� d g r n a n g�p yKy�dcl ��a	� �<� ­UÃ °!��i l p �9d r p�� d �Y¨Åp x i_i ´V®0Ã Á ±olo� `¡i yzj a n i l `���p �¬nzl �|p x�d aVa d r �Kn p efd a d ra	�op l `Vi y�j a n i l ` � i jolo��x ^ Ã p e g r p?pu` n a n `"`¡�mi{� l©nzl ¨Sp xmyzd w ��� d p y `¡i l i�a n g d��Kj r nzl ��` nzekjmy p ´a n i l `ka¡�op�aka¡� d&n a d r p�a n i l�l_jmekx5d r �
� d r d ¨Åp x i_i ´V®0Ã Á � i jmlo� a	� d?x5d a¡a d r `¡i yzj a n i lª�Kd��5d�lo� `%i �a	� d�l¬joekx5d r i � g/^Kg y�d `�a	�op{a ekj `Va x5d r dce i �9dc� � � l©� p9g!ac� n�� a¡� d ` jmxK´ � r p � � � g/i l a�p nzl ` � g/^Kg y�d `��¨Sp x i_i ´V®0Ã Á d ¹ d g j a n i l r d « jmn r d ` �&n a d r p�a n i l `c�
¨Åi�g/i lm± r e a	� d£nze�� r i �9d�efd�l a x r i j �u�¬a x ^©¨Åp x i_i x pu` dc� p y �ui r n a¡� e g�i ef� p r dX� a¡i Ã p e g r pp y �9i r n a	� e ��� d g/i ef� p r d r i j a n�l �»`Ca r j g!a j r d i x a�p nzlmdc�Gx ^�¨Sp x i_i ´V®0Ã Á a¡i»i lmd `?i x a	p n�lodc��x ^

Ã p e g r pm�Å� d�l i�a n g d a¡�op�a n�l � 7 � Æ�� i � a¡� d g�pu` d `c�u¨Sp x i_i ´V®0Ã Á � nz�ud `�`¡i yzj a n i l `��op �_nzl ��p�g r n a n g�p y
yzd�l ��a¡��`¡�mi r a d r i r d « j p y a	i Ã p e g r p�`¡i yzj a n i l `"p lo� n�l Æ w � �:= ��i � a¡� d gcpu` d `"¨Sp x i_i©p y �ui r n a¡� e� n��9d `f`¡i yzj a n i l `f��p �¬nzl � p g r n a n gcp y
yzd�l �ua¡� � � ­AÃ °f`V�oi r a d r a	�op l a¡� d i lmd i x a	p nzlmdX�Âx ^ Ã p e g r pp y �9i r n a	� e � � d � p r d a¡� d g�p9` d ` ­ Æo� 9 �%°"�
� d r d?Ã p e g r p�� n��9d ` x5d a¡a d r�r d ` jmy a�`�pugcg/i r �Knzl ��a	i�a¡� dg r n a n g�p yIy�dcl ��a	� �<� ­UÃ °!�
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¨Åp xmyzd Æ�;F¨Åp x i_i£`¡i yzj a n i l `hg�i ef� p r dc� a¡i Ã p e g r p�`¡i yzj a n i l `
pugcg/i r �Knzl ��a	i�g r n a n gcp yIyzd�l �ua¡�

`¡i yzj a n i l ` nzl&��d � n a d r p{a n i l `��³v yzy a¡� d ` d r d ` joy a�` e p ¦ d a�p x i_i x pu` dc� p y �ui r n a¡� e pf�ui_i � g�p l��Knz� p{a da	ifi � a n�efnz§�d"ekjoy a n gcpu`Va
` jmxK´ � r p � �o`hp lo� `¡i%a	i£pug�� nzd��9d�e%jmy a nµ´ g/i l `Va r p nzl a ® i_] r i j a n�l �o�

� 
½����
��������/�%�
� l a	� n ` � p ��d r �¬� d��mn `	g j `	` dc�fnze�� r i �9d�efd�l a	`�i � a¡� d�ekjmy a n�´ g�i l `Va r p nzl a ekjmy a n g�p9`Ca r i j a nzl �kp y �ui r n a¡� ´
e½x p9` dX� i l p0a	p x i_i�` d p r g��£p y �ui r n a¡� e �S¨h� d0® i¬] r i j a n�l � � r i xmyzd�e n ` ¦ l i{� l p9`Fp�· q ´ g�i ef�myzd a d
e%jmy a n�´ g�i l `Va r p nzl a�i � a nzefn�§ p{a n i l%� r i xoy�dce � ¸�¹ �op j `Va nz�ud ` d p r g��%p y �9i r n a	� e `�p lo� p|� r d�dX� ^kp y �ui r n a¡� ´
e � d r d;� r i � i¬` dX� a¡i ±olo�?ekjmy a n g�p9`Ca
` jmxK´ � r p � �o` � i r ekjoy a n gcpu`Va
g�i efekjolmn gcp{a n i l ` r d « jmn r n�l � ® i¬]M�¨h� d&d ¹ ��p j `Va nz�ud p y �ui r n a¡� e n ` l i�a£`¡gcp y p xmyzd p lo� gcp lÂx5d p �m�myznzdc� i lmy ^ � i r y�nzefn a dc� ` nz§�d `��ª¨h� d� r dcdc� ^�p y �9i r n a	� e Ã p e g r p � r i � i¬` dX��� i r a	� n ` r i j a nzl � � r i xmy�dce � i d ` l iua%a�p ¦ d p �K� p l a	pu� d i �` nze��oy�d|xmj a � i¬`¡` n�xoy�d r dc�Kj g/a n i l `hi � a	� d"ekjmy a n g�p9`Ca;` jmxK´ � r p � ���Å� d"� r i � i9` d �¡À³Á v p l3n�l g r dcefd�lK´a�p y p y �9i r n a	� e a¡i£`Vi y��9d a	� d ² Ã ] � r i xmy�dce � ¸ �udcl?n�� �¡À³Á vÄp�aVa dcef� a	`³a	ifp � i n¥� `¡i efd i �SÃ p e g r p� d p ¦ � i n�l a	`c� n a"g�p l�l iua|p � i n¥��� r i xmyzd�e `;i �sn a d r p{a n��9d p y �ui r n a¡� e `c�|¨¾i3i x a�p nzl p&�ui_i � a r p �Kd�´ i��S�� df� r i � i9` dc� p&a�p x i¬i�` d p r g�� x pu` dc� p y �ui r n a¡� e �¾¨Sp x i_i ´V®0Ã Á � � i r a	� d g�pu` d `0�
� dcl d ¹ �op j `Ca n��9d` d p r g�� n ` l i�a � i¬`¡` n�xoy�d �h] nzekjoy p�a n i l r d ` joy a�`;`¡�mi{�¼a	�op{a�p ± r `Va y ^ � r i � i¬` dX� �o`¡�mi r a d `Ca � p�a¡� x p9` dX�
e%jmy a n g�pu`Vah� r p � � n `³i � a d�l?n r	r dX�Kj g nzxmyzd � � � r dc�mjmlo� p l g nzd ` d ¹ n `Ca n�l a¡� d�e%jmy a n gcpu`Va³� r p � ���¬a¡� d a�p x i¬i` d p r g�� x p9` dX� p y �ui r n a¡� e d�yzn�efnzl p{a d ` e i r d g�^Kg yzd `"a	�op l a	� d&Ã p e g r p�p y �ui r n a¡� e � � l r p lo� i efy ^� d�lmd r p�a dX� � r p � �o`c�{a¡� d `Vi y�j a n i l i x a	p n�lodc�fx ^�a	� d a	p x i_i�p y �ui r n a¡� e �op9`�p y�d `¡` �mn p e�d a d r a¡�op l a¡� d`¡i yzj a n i l�� i jmlo�¶x ^ Ã p e g r po�fº dclmd r p yzy ^9�¾p y i_i �K´A� r d�d `¡i yzj a n i l �³p9` � i jmlo� nzl a nze�d ) � � � nzl a¡� dgcpu` d `³�
� d r d � g/^Kg y�d `h� d r d"�Kd a d g/a dX�&nzl a¡� d ` d a
i � `¡�mi r a d `Ca � p�a¡�o`c�
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4µ~<6 ¸ � � � À �mi l �o�&]M� Ã p �m�mn�y pm��]M� Ã i r yzd ^9�&² l ±olo�Knzl �\` n�l � yzd/´ `Vi j r g d ` nzl � yzd¼�Kd `Ca n�l p�a n i l ¦`¡�mi r a d `Va � p{a¡��`������ À i ef�mj a � lK� ���5] ��d g n p y � `	` jmd �¡À
ÀR� � � = � �m� � �9� ´ �(9 ­C~ � � = °!�

4 w 6 ]I� À � d�l ���f�k·;pu� r `Ca dc� aX��v l ² �ud r �_nzd � i �©®�j p y�n aC^ ´ i �ð´ ] d r �¬n g d Á i j a nzl � � i r a	� d · d ¹ aº dclmd r p{a n i l � n �u� ´ ] �5d�dX� · d aC�Ri r¡¦ ` ; qFr i xoy�dce `;p lo� ]Ki yzj a n i l `c� nzl � ¸R¸s¸ · d aC�Ri r¡¦ �M] ��d g n p y� `	` jmd i l ¨ r p l ` efn `¡` n i l p lo� � n `Ca r nzxmj a n i l i ���mn � n a�p y � n¥�Kd io� �m� � 7�� ´ 9 � � ­C~�� �u� °!�

4 Æ 6 ]I� À � d�l ���f�m·�p�� r `Va dc� ac�5² l � n�lo�mn�l � Ã©jmy a nµ´ À i l `Ca r p n�lmdX�?� p{a¡��`�� � ¸R¸s¸ �¡À
À � ­C~ � �u� °!�

4 � 6 ¨|� ��� À i r efdcl � À � ¸ � � d�n ` d r `Vi l � Á � � � Á n��9d `Vac� � l a r i �Kj g!a n i l a¡i�v y �ui r n a¡� e `c� Ã � ¨ qFr d `	`��À p ekx r n¥� � d � Ã v�� ­ w��9�u� °/�
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4 = 6 ¸ ��� � � n t ¦ `Va r pm�&v l i�a d i l aC�³i � r i xmy�dce ` n�l g�i lmlmd ¹ n i l � n a¡� � r p � �o`c��· jmefd r n `¡g�� d
Ã p{a¡� d�e p{a n ¦ � l i�� ~ � �o� � w�7 �{´ w 9 ~ � ­V~�� = � °/�

4 7 6"Ã � � p y i j a	`¡i9`c�Kv�� ? p lod r t d pm� Á � q p l ¦ p{t/� ® i_] Ã �¡À ; ®�j p y�n aC^£i � ] d r �_n g d ` d�l ` n a nz�ud"Ã�jmy a n g�p9`Ca� l a d r lmd a � r i�a	i À i y � nzl v À Ã ] � º À ² Ã�Ã � �m� � ~ �u� ´	~ = Æm� ­C~ � �9� °!�

4 9 6"Ã � Á ��º|p r d ^¶���%� ]M� �9iu� l `¡i l � À i e��oj a d r `�p lo� � l a r p9g!a	p xmnzy�n aC^ ;hv½º jmn¥�Kd a	i�a	� d ¨h� d i r ^&i �· q ´ g/i e��oy�d a d�lod `	`�� �or dcd�e p l �o]mp l �mr p l g n `	g/i�� ­C~�� 9 � °!�

4 ��6 � �¾º y i �ud r � � j a j r d q p�a¡�o` � i r � l a d � d r|qFr iu� r p e�efnzl ��p l�� � nzl ¦ `�a¡i�v r a n�± g n p y � l a dcy�yzn � d�l g d �À i ef�mj a d r `
p lo� ² ��d r p�a n i l ` Á d ` d p r g�� ~ Æm� �m� � = ÆuÆ ´ =�� � � ~ �u� 7 �

4 ��6 � �_º0i_i � r n¥� � d �u� � Á i x5d r a	`¡i l �u� � ��� q � nzyzy�nz� `
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