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EGFIHKJMLONPFRQTS�UVNPW&XYF3Z�JMNPS�Q[JMN\FI]^J`_Ya.UYFRbcS^L\dOFRNfeJ�X`S^gihRF8jkNPl`XYF;XYF8m�JcLOFn_`opF=J�qGLPJMrDWiUYJ�s

tcu`v�wix myJcL\F{z}|�~��p�B���

/1032$��79@�/���2�03@B79�
a.UYFRbcS^LOd\FRN>�S�XYS���LOS^UYWcrYhIS�|�_K|�UYd�NPF�NPl`N��KWilYLOFIS^L�_Y�8Jcr�WiLPJfNPWiFRL\SGXYS�Z�JfNP���S�Q[JMN\FI�BlYS�d
JcdOd\Wk]^F(�S�Jcl������pj�_9ap��� v��i� _Kmp� ��� t sY_Y¡ � s uVw j`JMFIUVNO¢£Z�JcLON\FIU)E&¤ ¥�eS�L\S^d��yS�XYS(¦D_
JcUYX�|£ap�6Z XYS���§iWcU�_ x LOlYS��pUYdOS^hRQTSM_K¨i©i¡ vªt �;§cWiU��yS�XYS(¦«z¬�6���G�G��{�

�;S�Ny®¯r�SpJMU[JchRgiS^r`LPJcFR]�JchRhR§�]^hIWcd\S^X�°KS�hIX�_BhIS(N�±³²´®�µ ¶�·ª¸\¶ C ¸\¶�¹�¸\¶�º\»½¼B�¾HYL\Wf¿OS�]�N\FRbiSQ�WiUYWiQ�F=Jch�]^l`LObiS�FId�J�d\l`rBbMJcLOFIS(N�§)À+WcÁ � º Â HKJMLPJcQ�S�N\L\FIÃ�S^X)rV§
¶�·�²´Ä9Åª¸Æ¶ C ²ÈÇ£Å�¸�¶�¹y²ÉÇ£Ê�Ë£Ä9ÌnËÍ¸Æ¶Tºy²ÉÇ£ÊOÎ\Ä9Ì}Î^¸

Ï �YS�L\STÐ9¸PÑ C ¸�ÑV¹�¸�Ò C ¸�Ò�¹�JML\S�JchIh�UYWiUYU`S^gVJMN\FRbcS�FRUVNPS^gcS^L\d�_3JcUYXÓÑ C�Ô Ò C ²ÕÑV¹ Ô Ò�¹�²	ÐK�Ö¾FRN\�YWil`N�hRWid\dyWcÁ�gcS^UYS�LPJchRFRN�§ Ï S�QTJª§"Jcd\dOlYQ�SGNP�KJMN.ÐT×�Ñ C ×�ÑB¹.× u �Ø�;S(N�Ù[r�SGNP�YSXYS(°KUYFIU`gTFRXYS�Jch$WcÁ6À��

Ú %�Û8ÜYÝ�ÜKÞcßªàBÝfá½â(ß�á½Þ�ãVàBÝ�ä
Z�Wi�´µ v »ÆdO�YW Ï S�XåN\�KJMNæÁ}WiL&]��YJcL9® × u N\�YS�]^lYL�biS�À¯]^JcUåJch Ï J�§kd�r�S"XYS(°KUYS�XçrV§N Ï W[rYFRUYWiQ�F=JchDS^�BlKJMN\FIWiUYd��y~Æ�YS�UYSÍ¦>N�L\S�d\lYh�NpFRd�J�gcS^UYS�LPJchRFIÃ�JfNPFIWcU"NPW�NP�YS�]�JcdOS Ï �`S^L\S]��KJcL�®è² u �p|�U�N\�YS&HYLOW>WcÁ Ï S&dO�KJchRh�SÍ¦`H`hIFI]�FRN\S^hR§"lYd\S�N\�YSæJcLOgilYQ�S^UVNPd�XYS�bcS^hRWiHDS�X�FIUµ v »n�éÖÓS�L\S�Á}S�LÆNPWæNP�YFRdÆHKJcH�S^LÆÁ}WiLÆQ�WiL\S�X`S�N�JMFIhId��
ê£ë�ì�ífíMî�ï¬ðnñOò�ó�ôGõÍö�÷Aöfø¬ð½ù ð½ìªðnù î�öfõÍúYû�ñOú úüî�ý8ø½þ�ù íGÿ ïnî � ð½þfñ��Dî ��� ù ø½ø½ù î�ö�îÍÿYð½þfñ��9ìfï½î�íMñ\õÍö��Dî ���
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= ²¾¶ Å?>A@¹ B ¶ ÊÍË">A@C ¶ ÌnËC>A@·
~Æ�YS�U

Ù�D�®�µ ¶T·ª¸O¶ C ¸\¶�¹\»D² z = �
�;S�N�E�rDS�J�HDWcd\FRN\FRbcS�HYL\FRQTSGUBlYQ�rDS�L^_FEHG²É]��KJcL9® �{�;S�N

I ²´gi]�X�z¬ÐK¸�Ñ C �(¸ J�²´gi]�X�z I ¸�ÑV¹��Í¸ ILK ² I
J ¼

~Æ�YS�L\S�JcL\S�H�Wid\F�NPFRbcS�FIUVNPS�giS^LOd<MI·�¸&M C ¸&MI¹�¸(N¯d\lY]���NP�KJfN
ILK E5OyÑV¹�²PM C Ð Ô MI¹�Ñ C JMUYX ILK EQOå²RMI· Ô M C8Ô MI¹�¼

�;S�N
= C ²È¶TS*UWV�Xº B ¶ZY ËC ¶ZY Î¹ ¶ZY\[· ¼

�;S�N^]E�rDS�JæH�Wid\F�NPFRbcS�HYL\FRQTS�UBlYQ�rDS�L^__]E`G²´]��KJcL9®èJcUYXaEHG²b]E;�{��S(¢£JMHYHYhR§TNP�YS�Jcr�WªbiS
]^WcUYdON\L\lY](NPFIWcU Ï F�NP�)L\S�d\H�S^]�N.NPWc]E;_9JMUYX�Wcr`N�JcFRU)JæHDWih�§kUYWiQ�F=Jch

= ¹�²È¶ S UedV�Xº B ¶ dY ËC ¶ dY Î¹ ¶ dY\[· ¸
Ï �YS�L\S�NP�YS�UYWcNPJMNPFRWiU�FIdÆdOS^h�Á=¢�XYS(°KUYFIU`gY�6Ö«S�dO�YW Ï NP�KJfN

À ²Rf"z = ¸ = C ¸ = ¹(�(¼
j>FRUY]^S =Fgh= C ¸ = ¹/i�Ù9_;WiUYSæFIU`]^hIl`d\FIWcU�FIdpN\L\FRbkFIJchn���KWiLpN\�YSæWiHYH�Wid\F�NPSæFRUY]^hRlYd\FRWiU�hIS(N�j ²k C B kÓ¹.rDS�JærYFIU`WiQTFIJch�giS^UYS�LPJMN\WiL�WcÁ�Ù�_ Ï �YS^LOS

k C ²¾¶Zlm[· ¶Zl ËC ¶Zl Î¹ ¶Tlmnº JMUYX k C ²É¶po [· ¶To ËC ¶To Î¹ ¶To nº ¼
~Æ�YS�U

Ðrq8· Ô Ñ C q3¹ Ô ÑV¹�q8º�²ÉÐtsK· Ô Ñ C sK¹ Ô ÑB¹&sKº^¸
Ï �YS�UY]^S

ÑB¹�q8ºvu³ÑB¹&sKº z¬Q�W>X I �
JcUYX ÑB¹

J q8ºvu
ÑB¹
J sKº z¬Q�W>X I K �

JcUYX)°KUKJchRhR§
q8ºvuRsKº z}QTWkX I K �(¸



r�S^]�JMlYd\S�gi]^X�z½ÑV¹���Ji¸ I K ��² v ��~Æ�YS^LOS�Á}WiLOS�N\�YS^LOS&JcLOS�d\WiQ�S�U`WiUYUYS�gVJMNPF�biS�FIUVNPS�giS^LOd��i¸\Ç
d\l`]���NP�YJMN

q8º�²�� ILK Ô�� JcUYX sKºy²ÉÇ ILK Ô�� ¼
~Æ�BlYd Ï S�]�JcU Ï L\F�NPS

j"²É¶��º zA¶ lm[· ¶ l ËC ¶ l Î¹ ¶
	 S Uº B ¶ o [· ¶ o ËC ¶ o Î¹ ¶�� S Uº �(¸
Ï �YS�L\S�NP�YS�d\S�]^WiU`X�Á¬Jc](NPWiLÆr�S^hRWiUYgid�N\W�Ù9�{�KWiL�JchRh$H�Wid\F�NPFRbcS�FIUVNPS�giS^LOd ; Ï S�d\S(N

j� @��8²Rk @C B k @¹ ¼
~Æ�YS�U�NP�`S^L\S�FRd�� j i�z = �yd\lY]���N\�KJMN

j  V X � u³¶ �º � j z¬Q�W>X = C �(¼
�yWiUYdOS^�BlYS�UBN\hR§

j� V X � i�z = ¸ = C �Í¼
j>FRQTFRh=JcLOhR§�WiUYS�]�WiUY]^hRlYXYS�d�N\�KJMN

j� dV X � i�z = ¸ = ¹Í�Í¼
�;S�N�� rDS�J�HDWcFIUVN�FIU � º Â d\l`]��1NP�KJfN = z����[² = C z����[² = ¹ªz����"² u �åÖÓS�dO�YW ÏNP�YJMN j8z����\² u � jkFIUY]�S jÉFId"JcUÉJcL\rYF�NPL\JcLO§çgiS^U`S^LPJfNPWiL�WcÁ�Ù9_�NP�YFRd Ï FIhIh�FIQ�HYhR§�N\�KJMNÀ��Pf"z = ¸ = C ¸ = ¹���JMUYX)]^WiQ�HYhIS(NPSGN\�YS�HYL\WkWcÁ£�é| N.�YWihRXYd��

k V XC z����é² k V X¹ z���� JcUYX k dV XC z����é²Rk dV X¹ z����(¼ z v �
j>FRUY]^S E O JMUYX ]E O JcL\S�LOS^hIJMNPF�biS^h�§"HYLOFIQ�Sc_kNP�YS�L\S�JcL\S�FRUBN\S^giS�L\d��;¸���d\lY]���NP�KJMN

�tE5O Ô � ]E5O ² v ¼
| N�d\l��T]�S^d�NPW�JcdOd\lYQ�S&NP�YJMN�k C z ���.JcUYX`kÓ¹fz����pJcLOS&UYWiU�Ã�S^L\W`��|�U�NP�`FIdG]^Jcd\SæÁ}L\WcQ
z v � Ï S�XYS^X`lY]^S�NP�KJfN

k C z ���é²Rk"! V X$#&% dV XC z����é² k"! V X'#&% dV X¹ z����é²RkÓ¹fz ���Í¼

( �päDâ^á}ß�á*)�à�ÞfÛ8ÜYÝ�ÜKÞcßªàBÝfá½â�ßªá½ÞVâ
|�U�N\�YFId3d\S�]�NPFRWiU Ï S�JcdOd\lYQ�S�N\�KJMN�]��KJcL9®è× u �6�KWiL;N\�YSyLOS^dON Ï SyL\S�Á}S�L�N\W�NP�`SyUYWcNPJMNPFRWiUFIUVN\L\WkXYlY]^S�X�FIU�jkS^]�N\FIWiU v ��Z�Wi��dO�YW Ï S�X�N\�KJMN�F�Áé]��KJcL9® ²PE;_$N\�YS^U�À	² f"z = ¸ = C �(¼ÖÓS�dOlYHYH�Wid\S.NP�KJMN�]��KJcL9® G² E"JcUYX[dO�YW Ï NP�KJfN{N\�YS�bcJML\FIS(N�§ f[z = ¸ = C �{Jch Ï J�§kd{�KJcd E OFILOL\S�XYlY]^FRrYhIS�]^WcQTH�WiUYS�UBN\d^_ Ï �YWcd\S"XYS(°KUYFRUYg�S^�BlKJfNPFIWcUYd�XYW�UYWcN&X`S^H�S^UYX WiU«]��KJcL9® �ÖÓS�°YL\dON.dO�YW Ï NP�YS�]�h=JcFRQ FRU)N\�YS�hIWk]�JchRFIÃ�S^X"LOFIUYg�±,+`²´±�- [ - Ë - Î �Ø�;S�N.Ù.+DX`S^UYWcN\S�NP�YS
FIQTJcgiSpWcÁ�Ù[FIU)±,+A�6ÖÓS�UYS^S�X�JæHYL\S�hIFRQTFRUKJcLO§�LOS^d\l`hRN��
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7G2D���98�:$~Æ�YS�S(¦>HDWcUYS^UVN�Ä�º�FRd�NP�YS�d\QTJchRhIS^d�NÆH�Wid\F�NPFRbcS�FIUVNPS�giS^L�dOlY]���N\�KJMN

Ä C Ð Ô Ä9¹�Ñ C;Ô Ä9º�ÑV¹y²�� C Ð Ô �f¹ÍÑ CÄ�·PÐ Ô Ä9¹�Ò C;Ô Ä9º�Ò�¹y²��M·PÐ Ô �f¹ÍÒ C
Á}WiL.]^S�LON�JMFIU�UYWiUYUYS�gVJMN\FRbiS�FIUVN\S^giS�L\d.Ä�·^¸PÄ C ¸PÄ9¹�¸��f·�¸�� C ¸��f¹ª��~Æ�YS�HYL\S�]^S^X`FIUYg�N Ï WT]^WiUYX`F�¢NPFRWiUYd�JcLOS�S^�BlYFRbMJchRS^UVNÆNPW�NP�`S�Á}WchIhIW Ï FRUYg �

Ä9º�ÑV¹�²�� C Ð Ô �Æ¹PÑ C z w �
Ä9º�Ò�¹Æ²��Æ·PÐ Ô �Æ¹PÒ C z¬¡V�

Á}WiLÆdOWiQTS�FRUBN\S^giS�L\d��Æ·�¸�� C ¸��Æ¹��é~Æ�YS�d\QTJchIhRS^d�NÆHDWcd\FRN\FRbcS�FIUVNPS�giS^LÆÄ9º�biS^LOFRÁA§kFIU`g�z w �yFId

Ä9ºy² d\]^Q,z I ¸�ÑV¹��ÑB¹ ² I ÑV¹
JªÑV¹ ² I K ¼

qGU�N\�YS�WcNP�`S^L��KJcUYX
IQK ÒÍ¹y² ILK z¬Ð B ÑV¹(�é² ILK Ð B � C Ð B �Æ¹ÍÑ C ² z ILK B � C �OÐ B �Æ¹fz½Ð B Ò C �²+z IQK B � C B �Æ¹Í��Ð Ô �Æ¹�Ò C ¸

�YS�UY]^S Ï SG]�JMU�L\S^H`h=Jc]�S��Æ·y² I K B � C B �Æ¹�FRU"S^�BlKJfNPFIWcU�z½¡V�Í_ Ï �`FI]���d\�`W Ï d�N\�KJMN�NP�YSdO§kd�NPS^Q FRdÆd\Wih�bcJMrYhISM�
��F�¦"J�r`FIUYWiQ�F=JMh�� Á}l`hR°KhRhIFIU`g�NP�`S�JMd\d\l`QTH`N\FIWiU)WcÁ w � v �é~Æ�YS�U�FRN��YWihIX`d

-Øà����«Ü ( � (	� Ù.+`²+z = ¸����O±,+R¼
7G2D���98�:��;S�N

� ²É¶ l [· ¶ l ËC ¶ l Î¹ ¶ l nº B ¶ o [· ¶ o ËC ¶ o Î¹ i�Ù�¼
| Á q8ºy² u _`N\�YS^U � i�z = �(�{j>lYH`HDWidOS q8º.× u �é|�U�±,+�FRN��YWihRXYd��

� ² ¶ lm[· ¶ l ËC ¶ l Î¹ ¶ lmn�� S Uº
¶ � [· ¶ �ªËC ¶ ��Î¹

� Ô
v

¶ � [· ¶ �ªËC ¶ ��Î¹
z}¶ lm[ # 	 [· ¶ l Ë # 	\ËC ¶ l Î # 	£Î¹ ¶ lmn�� S*Uº B ¶ o [ # � [· ¶ o Ë # ��ËC ¶ o Î # ��Î¹ �Í¸

Ï �YS�L\S�N\�YS�rYFRUYWiQ�F=Jch;FRU�rYL\Jc]��cS(NPdGr�S^hRWiUYgid.NPWTÙ�_DJcd�FRN�]�JcU�r�S�S^Jcd\FRhR§�bcS^L\F�°KS^X$��~Æ�YSL\S�dON�FIdÆFRUYXYlY](NPFIWcU��



�8S(N���r�S�JæHYL\FRQTF�NPFRbcSvE O ¢ N\�)L\WkWcN�WcÁ3NP�YS�lYUYF�N�§i�{�KWiLÆJchRh���² u ¸^¼�¼�¼^¸"E O B v d\S(N
Ù��$² z = ¸��Tz}¶�·�¸\¶ C ¸O¶T¹ª¸�� � ¶�ºÍ�O�(¸ Ù +� ²ÉÙ��A± + ¼

~Æ�YS�U
V X � C��
	Y· Ù +� ²+z = ¸��  V X �n��± + ¸

Ï �YS�L\S
�  V X � ²É¶ �e[ V X· ¶ � Ë V XC ¶ � Î V X¹ ¶TS U V Xº B ¶ 	#[ V X· ¶ 	 Ë V XC ¶ 	 Î V X¹ ¼

-Øà����«Ü ( ���	�
V X � C��	Y· Ù +� ² z = ¸ = C �O± + ¼

7G2D���98�:6��WcN\SæNP�KJMN�Ù��{FIdGNP�`S�FRQ[JMgiS�WcÁGz = ¸�����b>FIJ"NP�YS�Jcl`N\WiQ�WiL\HY�`FId\Q WcÁy±ÕN\�KJMN
FId�NP�YS"FRXYS^UVN\FRN�§ÓWiU�®�µ ¶�·�¸O¶ C ¸\¶�¹P»�JcU`XåQTJcHYd�¶�º&NPW�� � ¶Tºª� jkFIUY]�S = JcUYX = C JcL\SQTJcHYH�S^X)NPWæNP�YS�QTdOS^h�biS^d�_KNP�YS�FIU`]^hIl`d\FIWcU�� ����FRd�NPL\l`Sc�éÖ«S�HYLOWªbiS������`���.WcNPSGN\�KJMN
�  V X � ²¾¶ � [ V X· ¶ �ªË V XC ¶ ��Î V X¹ = C8Ô¶ � [ V X # Y\[· ¶ �ªË V X # Y ËC ¶ 	£Î V X¹ zA¶  ��Î � 	£Î � V X # Y Î¹ B ¶  	 [�� � [ � V X ��Y\[· ¶  	OË � �ªË � V X ��Y ËC �
ÖÓSpHYLOW�bcSpNP�YJMNyN\�YSpQ�WiUYWiQ�F=JMhYFIUTrYLPJc]��MS�N\dÆrDS�hIWiUYgcd{N\W�z = �(�6~3W�NP�`FId{S^UYX�F�N�dOl&��]^S�d
NPW�d\�`W Ï NP�YS�Á}WihRhIW Ï FIU`g�N Ï W�UBlYQ�S^L\FR]�Jch;FRXYS^UVN\FRNPFRS^d �

������ �����

z}Ä�¹ B �f¹Í��E O Ô MI¹z � C B Ä C �$E O B M C
² ÐÑ C

z}sB�
z �M· B Ä9·Í�$E O B MI·
z � C B Ä C �$E O B M C

² ÐÑ C
B v z x �

��W Ï _9d\FRUY]^S = C JcU`X � JML\S��YWiQ�WigiS�UYS^WclYd�S^hIS�QTS�UVNPd�WcÁ�Ù�_`FRN��YWihRXYd��I K E O ² MI· Ô M C8Ô MI¹�¸ I K E O ÑV¹y² Ð�M C;Ô Ñ C MI¹��
I K Ô Ä9¹ Ô Ä C8Ô Ä�·�² �f¹ Ô � C;Ô �f·ª¸ I K ÑV¹ Ô Ä�¹PÑ C;Ô Ä C Ð�² �M¹�Ñ C;Ô � C ÐK¼
�9LOWiQ N\�YFId�z}sB��JcUYX«z x �y]�JcU�S�JcdOFIh�§"r�S�XYS^XYl`]^S^X$�

��Ýfä��éä�â�áAß�á}ä�� (	��� ���p
 �Q)���
� $��
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 � 
&�&%'3���% ���  � %'�
z =Fgh= C �Ø²

V X � C��	Y· Ù���¼
7G2D���98�:kÖÓSÆ�KJ�biS�d\�YW Ï UTJcr�W�bcS�NP�KJfNéNP�YSÆ]�h=JcFRQ �`WihIXYd�Á}WiL�NP�`SÆFIQTJcgiS^d�WcÁ9NP�YSÆFRXYS�JMhIdFIU"± + �é~Æ�YFRdyFIQ�HYhRFIS^déN\�KJMN�Ù���FRdyJcU"Jcd\dOW>]�F=JMN\S^X"HYLOFIQ�S�WMÁ8Ù�Á}WcL�JchRh"�3² u ¸�¼�¼�¼�¸ E O B v �
~Æ�YS�L\S�L\S�Q[JcFRUYdyN\W�dO�YW Ï N\�KJMN�Ù��KJcd�UYWæWcN\�YS^L�JcdOd\Wk]^FIJMNPS�X�H`L\FIQ�Sc�éj>lYHYH�Wid\S�N\�KJMN$#FId�J[HYLOFIQ�S�FIXYS^Jch8d\lY]���N\�KJMN&z = ¸ = C ���%#[_DJcUYX�¶�·\¶ C ¶�¹�i&#[�.~Æ�YS^U�¶Tº�i&#[_DJcUYXN Ï W�JcQ�WiUYgæ¶�·�¸\¶ C JcU`X�¶�¹phRFIS�FRU'#T¼�myl`N.NP�YS�U��YS�FIgi�VN(#*) ¡>�Æj>FRUY]^S[z = ¸ = C �ÆFId�WcÁHYlYLOS��`S^FIgc�BN w _+#	FIdÆUYWMNpJMU�JMd\d\Wk]^FIJMNPS�X�H`L\FIQ�SGWcÁ�Ù9�



|�U�HKJcLON\FI]�lYh=JcL Ï S��KJ�bcS�d\�YW Ï U$�ØNP�YS�N Ï W�rYFRUYWiQ�F=Jch9S^�BlKJfNPFIWcUYd�NP�KJfNÆFIU µ v »�X`S�°KUYSÀ,Á}WiLyJ�]^S�LON�JMFIU[H�WidOFRNPF�biS.]��KJcL\Jc]�N\S^L\FRdON\FI]�JcL\S�UYWcN{bcJMhIFIX�FIU[JcUV§�WcNP�YS�L�]��YJcLPJc](NPS�L\FId�NPFR]c�
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