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<>= ?A@CBEDGFIHKJLBNMIOKPGQ5MIR7M/BES�T�RUBNM!V
W�X!YZ\[E]_^a`cbd]!ecf!g&h�bi]kj�Z�^\lUmnbdf�^\]_^

o7p_qErGsAt\uCvxw�r�yztcy{s
o y qErGsAt\uCvxw�r�|:}�~ � t;�Uso1�1qErGsAt\uCvxw�r�� � t;�

� bd���n����bdmA���7�AmA]�mnbd����bi^�h�g5]�� YZ\���ibi��� t b�^�h\]_^��	] X ]_bi����]_^
� w��7qEr-sAt�u�va������r&� �1s_������t#� �K 

Z�^�h ¡ w��7qEr-sAt�u�va�¢���£r&� �1sAt�¤�¥C �¦
o pk§�¨©1ªnª_«3ªn¬®°¯�±�©7²¯ t ª_«�³K«´¬¶µ�·7¬d¸;³�¹�³�±\º_¬E³�¹�³�±a»�¬�« q´o p u½¼UqErGsAt\u¾wÀ¿Kr y tÂÁÂÃ ©1ª�¬iª_«{Äc³�ª�°¯\¹ ¨©1±�ÅÂ«C©\Æ!Ç � ÁÂÈ § ª�É�ªn¬�±5·
±�©7²¯&Ê\©c«®º(Ë ÁdÌÍo7p ©\Æ�Ç �ÏÎ ¬xÐÑªz°¯�¬4«®ºIÒ1ª_«�³K«´¬¶µ Á\È Æ!Ç

¡
¬iª_« o7p ±�¬®²¯�« Î ¬ÓÐÑªz²¯�¬4«®ºkª_«�³K«´¬¶µ\Ô;·c³�±�± o y q²�1sAt�uÕ�Öo y q²�1sn×�u�wo y q²�1sAt�u9w�t y Å1©1±�±a»Ø©1±Ù±�¬®²¯�«�Ç ¨Æ1¹Ú© §i§ ³ t�Û£× ·ÂÆ1¹�²¯a³�¬i±ÝÜL¬E³ § ÇE©7²¯�³�ª�ÞIÉK± t ©\Ä!ª�°¯ ¨©c«®º/³�± Áo y ¬iª_«:ß�³I·c³�¹à©\Æ�Ç � ±�É\°¯&©\Æ!Ç

¡ Î ¬ÓÐ;ªz°¯�¬�«®ºkªI«�³K«´¬¶µ Á�Ã ³�±�±Ùª�³�¬ r#w py Æ�±5· t y w�á!t p Á�Ã ©1±�±#µ�¬ § «
o y qEr-sAt y uÕ�âo y qEr-sAtcp�ut y ��t p

w ��_ã
~ á�� t p �1� ~ � t p �
á!t p ��t p w ~ � t p ��_ã�}/äKt p

¼zå½æ�ç�1���_èêé�¦
È § ª�ÉÍÅ!©1±�±&³�ª:Å7³�¬�±�³{ëÍÉK±�ª_«4©1±Â«�³�ì£µU³1Ä\³�±Ù»�¬4«{í o y qEr-sAt y uL�îo y qErGsAt p u í � ì¢í t y ��t p í Áo � ¬iª_«�±�¬®°¯Â«	·7¬d¸;³�¹�³�±\º_¬N³�¹KÄ�©K¹¾©\Æ!Ç � Ô

¡
Ô�ª�É\·U©Kïaß9¬d¹¾¯�¬N³�¹k·7¬d¹�³�Å5«L¹�³I°¯�±�³�±Ù» ¨Æ!ª�ª�³�±;ð\ñ ¨Æ1¹ o � ¯�©\Ä\³�±�ß9¬d¹

� o � qEr-sAt p uÕ�âo � qEr-sAt y u��!w>�¶qEr(� � t p �òuÕ�óqEr�� � t y �òu���w>�¶qn� t p �K�ó� t y �òu��c��� t p ��t y �7¦
ô Ã ¬N³ § ³K«®º�«�³öõL±cµ § ³�¬´°¯5Æ!±cµÙÇ®É § µ�« § ³�¬®°¯Â«à·ÂÆ1¹�²¯�ñ�© §i§ Æ�±�«�³�¹�ª�°¯�³�¬®·5Æ!±cµ\Ô-Éc·c³�¹�·5Æ1¹�°¯�÷¾³K«®¹�©7²¯�«nÆ!±\µÖ·c³�¹¢÷¾³K«®¹�©/µ�ª�Ò
ñ-Æ�±\ÅÂ«´¬EÉK±cø Á\È § ª�Éù¬iª_« o � Î ¬xÐÑªz°¯�¬4«®ºIÒ1ª_«�³K«´¬¶µú©\Æ!Ç � Æ!±5·

¡ Á
j�Z�^\lUmnbdf�^ � bd���n����bimA�kb�^ � � bd��������bdmA��bi^

¡
o p û © ük³�¬i±o y ük³�¬�± ük³�¬i±o � û © û ©

<�ý ?nþ�R7M/JGÿ��GR��GR��úF��-TÑO�RUF_FIB��ÂR�	�
�DLD��Kÿ�-B����\M/BEÿ�	�V� b X g5]�m X�� ���7mA]_^öh � ���{^\[ � ^������3] X mA� X f!g��d]�� t���w�rØ}_tÂs\tÑq®×�u9wÀ���
q � u �	] X ]_����^\]_^ö`\bd]�h�bd]�] � � l7mA] � Yf��nZ�^\� �q g u �	] X ]_����^\]_^ö`\bd] ä"! Y� �\] X Z�^\����� Yf��nZ�^\�!]_^ q ��Z\l7��]_���nb$#!]%�à��� X f&�cb'� � mnbdf�^ u ��bdm t�çÚw�t5q®×�u3wÏ���)( ] X ���i]_bi���\]_^
`cbi]kh�bd]��!]�[EZ�^�h\]_^\]*�à��� X f&�cb+� � mnbdf�^,��bdm:h\] X ] � � lUmA]_^ �	Yf��nZ�^\� � Z�� q � u-�

ô ©/ø/.3ªCµ�¬ § « 0 t��
t21 r�w 0 r 1 r
tÑqEr5u9w43C}&5 p76 y98 :&; ¦< ³�µU³�± t5q®×�u�wÀ� Ç´É § µ�« 3ÚwÀ�!Áô ÄKø Ã ¬N³2=�«�³�¹�©c«´¬EÉK±Ù¬iª_«LµU³�µU³1Ä\³�±�·5Æ1¹�°¯

t?>?@ p qEr5u w t5q®×�u;� 0A:
ç o�q�B�sAt?>5q�BAuAu 1 B9w�t5q®×�u;� 0A:

ç BG}_t?>Âq�BAu 1 B
t p w �3� 0A:

ç B 1 B9w r y¿ ���
t y w �3� �¿ r y �

�C r�|
t�� w �3� �¿ r�y��

�C r | � �á C r�D1¦



E Á ¨õCÄ�Æ!±\µ\Ô Î ¨ÉKªIÆ!±\µ�ª_ÞIÉ/¹�ªz²¯ § ©/µ ¿
Ã ¬N³(³�F�©KÅÂ«�³ Î ¨ÉKªIÆ�±cµa¬iª_«{·ÂÆ!¹�°¯ töwG5 å; : ; µU³�µU³1Äc³�±�Æ!±5·�·7¬E³�ü ¨©1¯�³�¹/Æ�±cµ�ª §�¨ÉKªIÆ�±cµU³�±�ªn¬i±5·�µU³�¹�©7·c³ú·7¬N³IH�©K¹I«´¬�© §�J
ªIÆ�»�»ú³�±ö·c³�¹{³�F�©KÅ5«�³�± Î ¨ÉKª/Æ!±cµ 5 å; : ; wLKMNPO ç r y N¿ N�Q�R s
ß�ÉcÄ\³�¬L·7¬N³TS{³�¬�¯�³�±5·U©K¹�ªI«�³ §i§ Æ!±cµú·c³�¹U.VF!Ð�ÉK±�³�±Â«´¬�© § Ç²Æ!±\Å5«´¬NÉK±öÞI³�¹IßÕ³�±Ñ·c³K«¾ßÚÆ1¹_·c³ Á

<XW ?�QÑD9RUO�BER�YZYER\[ÙB']3R^�KR�	ÂMKB��_YNS�YERUBEH1J���	GS�R`	�O?aùRcBNMIR��cbd���e	��f	-S;V
q � u � Yf��A]_^&`cbd]¢h � ���à^�[ � ^\���g�3] X mA� X f!g��d]��

t � � � t � w�r(��¿Us tÑq®×�u9w�×cs�t � q®×�u�w�¿U¦
q g u �	Yf��A]_^&`cbd]¢h � ���à^�[ � ^\���g�3] X mA� X f!g��d]��

t � � w�5 ¼ s tÑq®×�u9w�×cs t � q®×�u9wih ¿U¦
ô ©/ø\j{¬N³�¹�«®¹�¬4«A« t ±�¬®°¯Â«	³�F�Ð § ¬dº_¬�«�©\Æ!Ç�Ô5© § ª�ÉúÊÑÆ�Ä!ªI«´¬4«nÆ\«´¬NÉK±,k w t � Áml ©1±�³�¹�¯ ¨© § «3³�¬i±Â³ § ¬i±Â³z©K¹�³ Ã ¬d¸;³�¹�³�±\º_¬�© § µ § ³�¬ J
²¯ÂÆ!±\µ Ì!Á�n ¹�·7±5Æ!±cµ\Ô k � wÀ� k �îr(�£¿U¦
Ü�©K¹�¬N©c«´¬NÉK±�·c³�¹ÚëùÉK±�ª_«4©1±Â«�³�±ö³�¹Aµ�¬�Ä�«

k qEr5uo5?p):,q®¿¾� 0 :
ç q�BÑ��¿�uo5�r 1 B7súwór(�����t5�p):c¦

l ¬4«A«�³ § ªu=²±Â«�³�µ�¹�©c«´¬NÉK±ö³�¹�¯ ¨© § «�»Ø©1±Ù±5Æ!±
tÑqEr5u�w �¿ r y � r�� 1 �v5 p): s 1 ¤#¥:s

»�¬�« tÑq®×�u�w�× Ç®É § µ�« 1 wÀ� Ô5© § ª�É t5qErÑu9w �¿ r y � r����:��5 p): ¦
ô ÄKø < ¬d¹¾±5Æ\«®º/³�±�·c³�±w.�±�³�¹Aµ�¬E³K«®¹�¬®½Å Á\Ã ¬N³ Ãdx Î ¬iª_« ¨©^y�Æ!¬4Þz© § ³�±�«Õº�Æ

¿Kt � }�t � � w�¿Kt � }z5 ¼ s
ßÕ©1ªÚªn¬´°¯�ß9¬N³I·\³�¹/Æ!» Æ!»�ª�°¯\¹�³�¬½Äc³�± §�¨©1ª�ª_«Õº�Æ{{ r qEt � u y w {{ r ¿�|ØqEt\u�s
ß�ÉcÄ\³�¬ |ØqEt\u ³�¬i±�³�Ê5«4©1»�»ØÇ°Æ!±�ÅÂ«´¬NÉK±�ÞIÉK± o�qEt\u�w�5 ¼ ¬iªI«°Ô�© § ª�É

qEt � u y w�¿?5 ¼ � 1 ¦< ³�µU³�± t^�´q®×�u9w h ¿ Æ!±5· tÑq®×�u9w�× Ç´É § µ�« ¿�w ¿?5 ç � 1 ÔÂ© § ª�É 1 w�×\Á�Ã © t��®q®×�u3w h ¿(Û£× ÔÂÇ®É § µ�«3© § ª�É
t � w h ¿k}&5 ¼ 6 y�s

Æ!±Ñ·�·ÂÆ1¹�²¯v}\¹�³�±�±ÂÆ!±\µ�·\³�¹�Ü�³�¹ ¨©1±5·c³�¹ § ¬®°¯Â³�±a³�¹�¯ ¨© § «�»Ø©1±a»�¬4«A«�³ § ª � ¼�~y��z�; wÀ� p� y5�p ¼ 6 yàwÀ� rh ¿ ��3{s
© § ª�É t(wÏ�Ú¿ �i^ qZ3:��r��?h ¿�u	¦
Ã ¬N³ È ±�Ç®©1±cµ�ªIÄ\³I·7¬i±cµ�Æ�±cµ tÑq®×�u9w�× ª�É/¹Aµ�«9±5Æ!±�±�É\°¯ÙÇ ¨Æ1¹ 3ÚwÀ�!Á



E Á ¨õCÄ�Æ!±\µ\Ô Î ¨ÉKªIÆ!±\µ�ª_ÞIÉ/¹�ªz²¯ § ©/µ ä�â�Ñ� , ����3�3
9�;��
� = ?�Q��\MIOc�Âÿ_	���BEH��)�z�ÑPÑ@	BZ	��GR`Yo�ÿ���V q´ä W Z�^\lUmA] u
j YZ X h � �U�à^\[ � ^\�����	] X mA� X f!g��d]��

t � w�r y � t y rú��t � s tÑq®×�u9w�×(s
��]_bd�!]\� � ^���bdmAmA]_���(h\]_�ú` � mA��]_��#!f�^ W b�� �1X hU� � b�^�h\]_� Yf![°eLh � �n�(�!]_^ � Z�]_b�^\] �3Yf��nZ�^\� � Z\[kh\]����²^�mA] X # � �i�T� w� �¢�&�1äUs_�&�1ä�� ] �cbi�nmnbd] X m ��� � ^�^UZ\mA��]I�	]_bdmA] X h � �T�°mA] X�� mnbdf�^���#!] X [ � � X ]_^\�Øbdmàh\] X `Um �1X mA[®Z�^\lUmnbdf�^�� ç�qErÑu:w�× Z�^�h
g5]_�Amnb+�d��]*� y �� BZ	�a�RUBEF?�m� ^�mA] X ��Z����\]_^a`\bd]{h�bd]{j�Z�^\lUmnbdf�^ o�qEr-sAt�u9w�r y ��t y r(�at � � Z�[Gh\]��G�¾]_����mA]_��l � w��7qEr-sAt�u:¤Ù¥ y v� rÕ�xs/� t;�\� �K � Æ!± ¨©7°¯�ª_«�¬�ª_«ù·7¬N³�ñ-Æ�±\ÅÂ«´¬EÉK± o�qEr-sAt�uØw r y � t y r��ót � ©\Æ!Ç�·c³�»�Sk³I°¯Â«�³I½Å � w �7qErGsAt\u vk� r��xs/� tÑ�à� �K 
ª_«�³K«´¬¶µ�±�©7°¯ t ·U¬d¸Ñ³�¹z³�±\º_¬N³�¹/Ä�©K¹ØÆ�±5· o ¼ qEr-sAt�u�w ¿Kr�t#��äKt y ¬iª_«¢Ä\³�ªz°¯�¹ ¨©1±\Å5«¾©\Æ!Ç � Á üùÆ!±â» ¨Æ!ªnª�³�± ß9¬d¹%� w� � ��� � o�qErGsAt\u�� Äc³�¹z³I°¯�±�³�± Á\Ã ©Kº�ÆØªz°¯ ¨©c«®º/³�±îß9¬i¹:º�Æ!± ¨©7°¯�ª_«�©\Ä\ð

� o�qEr-sAt�u���w � r�y��Ýr�tcy	�Öt � �U��� rÂy���� � r�tcy��_� � t � �c� ä
ô »�¬4« � rÕ����� ¬iªI«�©\ÆU°¯&º Á ÷ Á9� r y ����� ø�Ô;© § ª�É�¬iª_«�� ��äcÁÂÃ ©1±�±aÅ ¨ÉK±�±�³�±îß9¬d¹{±�Éc²¯ r&w>�1sAt#w �¢� ³�¬i±�ª�³K«®º/³�±ÑÔ
Æ!±5·�³�¹�¯�© § «�³�± o�q²�1s_�¢�Iu�wÀ���#�\�Øq²�¢�Iu�w�ä Ô!© § ª�É¾¬�ª_«_� w�äcÁ ô l ©1±�Å!©1±�±Ø·7¬N³�ªG©\Æc°¯ú·ÂÆ1¹�²¯ÍëúÆ1¹IÞI³�±5·7¬�ªAÅ5Æ�ªnªn¬NÉK±
ÞI³�¹�¬$��º_¬N³�¹�³�±cø ÁcÃ ©1»�¬4«�¬iªI«f� w ��b�^ ���1s_�&�1ä7 ÍwÀ�&�1ä ÔÕÆ!±5·�© § ª�É(³�F\¬iª_«´¬N³�¹I«L±�©7²¯�·c³�» Ê\©c«®º�ÞIÉK±,H3¬®�©K¹�·UÒ Î ¬i±5·c³ §�¨ÉKÇ
³�¬i±�³�³�¬�±5·c³1Æ\«´¬¶µU³ Î ¨ÉKªIÆ!±cµØ¬i»G=²±Â«�³�¹IÞ�© §�§ � �¢�&�1äUs_�&�1ä���Á üùÆ!±ÖÄ\³�¹�³I²¯�±�³�±�ß9¬i¹¾¬4«�³�¹�©c«´¬4Þ � > ·ÂÆ1¹�²¯ö·7¬N³à¬i» Ê\©c«®º(Ë Á Ë
©1±cµU³�µU³1Ä\³�±�³¢ñ�É/¹�»ú³ § ð � ç¾w�× ÔLÆ!±Ñ·

� p qErÑu9w�×à� 0 :
ç o�q�B�s � ç!q�BnuAu h B9w 0 :

ç B y h B�w �ä r �2�
Æ!±5· � y qEr5u w 0 :

ç o�q�B�s � p q�BAuAu h B
w 0 :

ç B²y�� �  Bo¡	� �¿�¢ B¤£ h B
w �
ä r
� � �¢1¿ r_¥C� �

¿�¢K× r p ç ¦� ý ?�QÑD9RUO�BER�YZYER�[ÙB�]�R��KR�	ÂM/B���YES�YNRcBEHKJ��f	GS�R`	óO�aùRcBNMIR^�wbd���e	��f	-S;V qEá W Z�^\l7mA] u
q � u �	] X ]_����^\]_^ö`cbi]¢h�bd] � �i�d�!]��(]_b�^\] � Yf��nZ�^\��h\] X�¦ b¨§5] X ]_^\�_b � �d���i]_bi���UZ�^\�

rØ}_t � � �Öt � � ¿r w�×c¦
q g u �3Yf��n]_^ö`cbd]�h � �U�à^\[ � ^\�����	] X mA� X f!g��d]��

t � t � � ���{w�×cs tÑq²�Iu�w�t � q²�Iu�wÀ�1¦
ô ©/ø Ã Æ1¹�²¯�·7¬N³kÊÑÆ�Ä!ª_«´¬4«nÆ\«´¬EÉK± t � w k&Æ!±Ñ· È Æ�© ¨ÉKª�³�±�±�©7°¯�k � ³�¹�¯ ¨© § «�»ú©1±

k � w kr � ¿r y ¦
Ü�©K¹�¬�©c«´¬EÉK±�·c³�¹¾ëÍÉK±�ª_«4©1±�«�³�±�³�¹Aµ�¬�Ä\«

k qErÑu9w � rÕ�`ª_39� 0 :
p
�B ª-� ¿B y�« 1 B « w �r ��3	}_r-s 3�¤Ù¥	¦

Ê�ÉK»�¬�«�Ç®É § µ�«
t5qErÑu9w �i^ qErÑu;��3C} r y¿ � 1 s röÛ£×cs/3Ks 1 ¤�¥C¦



E Á ¨õCÄ�Æ!±\µ\Ô Î ¨ÉKªIÆ!±\µ�ª_ÞIÉ/¹�ªz²¯ § ©/µ á
ô ÄKø < ¬d¹Ú±5Æ\«®º/³�±�·c³�±,.3±�³�¹Aµ�¬N³K«®¹�¬®½Å Á < ¬i¹Úªz°¯�¹�³�¬�Ä\³�±ö·7¬N³ Ãdx Î Æ!»Ùð

t � � wÏ�¢�&�/t � s
Æ!±5·Ø»#Æ § «´¬xÐ § ¬dº_¬N³�¹z³�±ú»�¬�« ¿Kt � ÔGÆ!» ¿Kt � }�t � � w ¿Kt � }7q²�¢�&�/t � u
º�Æú³�¹�¯�© § «�³�± Á\Ã ¬N³�ªà³�¹nµ�¬�Ä\«�±5Æ!± {{ r qEt � u y w�¿ {{ r |ØqEt�u
ß�ÉcÄc³�¬ |ØqEt\u ³�¬i±�³�Ê5«4©1»�»ØÇ°Æ!±�ÅÂ«´¬NÉK±�ÞIÉK± o�qEt\u�wÀ� p¼-¬ ¬iª_«°ÔGÆ�±5·ú© § ª�É

qEt � u y w �t y � 1 ¦< ³�µU³�± t � q²�IuCw t5q²�IuCw � Ç´É § µ�« 1 w�× ÔÕÆ!±5·�ßÕ³�µU³�±î·c³�¹CÐ�ÉKªn¬4«´¬4ÞI³�± Ì!Á�È Ä § ³�¬4«nÆ�±cµ&Ä\³�¬ � ¬�ª_« t � Û�× ÔÑ© § ª�ÉÇ´É § µ�« t � wÀ�&�/tÂ¦
õL±5·}�¹�³�±�±5Æ!±cµ#·c³�¹�Ü�©K¹�¬N©\Ä § ³�±a³�¹Aµ�¬�Ä�«:ßÕ³�µU³�± t7t���wÀ� ÔÂ© § ª�É py t y w�r(��3 Ô

t(w h ¿Kr(��¿�3ks ·U© t5q²�Iu¾Û�× �
ß ¨©1¯\¹z³�±5·�·7¬N³ È ±�Ç®©1±cµ�ªIÄ\³I·7¬i±cµ�Æ�±cµ tÑq²�Iu�wÀ� ±ÂÉc²¯aÇ ¨Æ1¹ 3¾wÀ� py ª�É/¹nµ�«°ÔÂ© § ª�É t�w h ¿Kr#����Á

� W ?�®�R^�e�GT5M/BEÿ_	4�GR��wb"�z�e	���	GSÑV q´ä W Z�^\lUmA] u¯ �Ú�Af��i�;h�bi] ¦ b¨§5] X ]_^7mnb � �d���d]_b����UZ�^\� r y t � � ��r�t � � t�w�× � Z\[e° wÏq®×cs�é£u �!]_� Yf��nm��3] X h\]_^ �
��� � � mA]_^�`cbd]�]_bi^�] �3Yf��nZ�^�� t p h�] XU¦ b¨§Â] X ]_^�mnb � �i���d]_bi���UZ�^\� �
¿�� �	]_�Amnb+�d��]_^�`cbd]àh�Z X ���d�¾]_h�Z�l7mnbdf�^Øh\] X²±{X h�^7Z�^\�k]_bi^\]¾�P�	]_bdmA]!e�#!f�^ t p �ib�^\] �1X Z�^ � g�� Y� ^\��bd�!] �	Yf��nZ�^\��h�] X¦ b¨§5] X ]_^�mnb � �d���d]_bi���7Z�^�� �
Ì!Á:t p qEr5u9w�r ¬iªI«�³�¬�±�³ Î ¨ÉKªIÆ�±cµ Á³ Á < ¬d¹Ú»Ø©7²¯�³�±�·c³�± È ±�ª�©c«®º t�w�r � ÔÂ© § ª�Éù¬iª_« t^��w � �îr � � Æ!±Ñ· t�� ��w�¿ � ���îr � � �´Á\Ã ©1ª�ß�¬d¹�·�¬i±&·7¬N³ Ãdx Î
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