
���������	�
��������������������������! #"$�&%�'!(*)
+-,-,�' .0/1 2�2343434343434343434343434343434343435343534343534343534363434353
7���8&�!9;:=<>���?	��81@BA	@DCDEGFIHKJ5LM�!HDF1NO/-PRQ*SUT;J5P�S*VW'-'�J5P$SMHYXM���&ZDF1NOPMF1ZY�!H�N[%YF> \XMF- 2�-3^]�_5F-HK�!L`"aF*F1b	3c @ed�XMF!EfEGF1%Ybg/-PMLg�ih*j�_6/1J5P`��_6�!/;%Y_4k13l @0'�,-,mj$F-J5PnZYHGZYF1Zo/-_p @�CqXM�&%Y�B/;%o�2'�+mrtsM��HuZoJ5F-PMHD/1PMLv'�wmj
/1x-�!H&3yCeXM�&kg/;%Y�� zF-HuZY_4k`HKXMF-%KZ�3
A	@�{}|-~0�n��w�j$F-J6P>ZYH���CqXM�#/1P�/-_4knZoJ5��N�sMP��&ZYJ5F-Pg�O{��>�DHY/;ZYJ5HK����H

�O{K'������y~f+G� /-PML �O{uS�(q��'1SU+����y~�+tS�w�S

�$@e�^HuZYJ5 z/1ZY��ZYXM�0�1/1_5sM��F1Ny�	�=/;Z��#~�'^���K3

�^@e�y%Y��L�J5�&Z�ZYXM���1/1_5s���F-N��O{�S�(������

' + w � T � | Q ( '!, '>' '�+



c @�{��mj$F-J5PnZYHo�^��ZqEqX
/;ZDj$F-J5PnZYHe�2LMF*��He���$�1�t���ih*J6HuZeEqXM�!PR�O{��>�y~ �>��~�{ �¢¡v��£M� �!¤



l @¥{��gj$F-J5PnZYHo��¦�/;%Yb���/1�oX§F1NDZYXM�2N�F-_6_5F!E�J5PMxR/1HYHK�&%KZYJ6F-PMH0EqJ4ZoX§/¨C©J4NDJ4Z�J5H#ZY%YsM�13gª�F-%#ZYXM�IHuZo/;Zo�� 2��PnZ�{«Ho�EqXMJ6�oX¨/;%o��N /-_5HK�1)*jM%YF��*J5LM�B/¬��F>sMP>Zo�&%Y�ihM/1 ¬j�_6�13
 P¥�!/1��X§F1N�ZYXM�`/1HKHK��%KZYJ5F-P�Hm��~¯®¨����°§EqJ4ZYX§®±/1PML�°§%Y�!/1_^�;/-_5sM��L§Z}E�J5���¢��F-PnZYJ5PtsMF-sMHK_5k�L�J³²a��%Y��PnZYJ6/;"�_6�N sMPM�&ZYJ6F-PMH�F-PgZYX���LMJ5Hubg´¶µU~¸·t¹ �
¹�º�'1»>3
�$@  N��g~�®¬����°`J6Hq/1P�/1_5knZYJ6��J5P¼´�)�ZYXM��P`®v/1PML`°g/;%Y�#X�/;%Y 2F>PMJ5�0J5P¨´�3

�^@  N½®½{ ���u£��q/1PMLg°a{ �=�u£M�D/;%o�BX�/;%Y zF-PMJ5��N sMPM�&ZYJ6F-PMH&)tZYXM��PR�g~�®¬����°`J6Hq/1P�/1_5knZYJ6��J5P¼´�3

<M@  NO®m����°`/1P
/1_4ktZYJ5�0J5P¨´�)MZoXM��P`®¾/-PMLg°`HY/;ZYJ5HKN[kIZYXM�#]D/1s��oXnk>¿�À�J5�� z/-PMPg��rts�/;ZYJ5F>PMH�J5PR´�3

Á^@  N½®�/-PMLg°`HY/;ZYJ5HKN[kIZYXM�#]D/1s��oXnk>¿�À�J5�� z/-PMPg��rts�/;ZYJ5F>PMH�J5PR´�)�ZYX���PR�g~Â®2����°gJ5Hq/1P
/1_4ktZYJ5��J5PR´�3



p �$@Â{�(n~BT-�0�RjaF>J5P>ZoHo�0CeXM�¢N sMPM�&ZoJ5F-PÃ'���HKJ5Pe�¾X�/1Hm/¼jaF>_5�I/;Z¬�v~Ä,*3v]DF- ¬j�s�Zo�2ZYXM�z�M%YHuZ�Z�EGF�PMF-P�Å��&%YFZY�&%o 2HDF1N½ZYXM�BÆ½/1s�%Y��PnZe�ih*j
/1PMHYJ5F-P¢�;/-_5J5LgPM�!/1%q�Ç~È,*3

�^@eª�J5PML`ZYXM��_[/;%Yx-��HKZG�1/1_5s���ÉËÊÌ,¬HKF2ZYX�/;ZDZYX���Æ�/1s�%o��P>Ze�&htj
/-PMHKJ5F-Pg�!F-P>�-��%Yx-��H�N F1%�,¬º¸¹ ��¹�ºÃÉm3



��@0{�T�j$F-J5PnZYHo��ÍÈXMJ5��X2F1NaZYXM�eN�F-_6_5F!E�J5PMx�ª�F>s�%YJ5�&%yHY�&%YJ5��H�J5HyZYX��e�ih*j
/1PMHKJ6F-P¬F1N�/�+1Îgj$�&%YJ5F*LMJ5�^N sMPM�&ZYJ6F-PmEqXMJ5��XX�/1H�/1PR/1P�/-_4knZoJ5���!F-P>ZoJ5Pns
/;ZYJ5F-PIZYFz/2PMF-PM�� 2jMZ}k¢HuZK%YJ5j§¹   Ì�
¹�ºÌÏ�3
��SËÐÑ
Ò*Ó	ÔMÕ=Ö=×1Ø

Ù Ò
×�Ú
Ò1Û � �^SÜÐÑ

Ò*ÓaÔ*Õ=Ö=×-Ø
Ò-Ý
×!Ú
Ò1Û � <MSËÐÑ

Ò*ÓaÔ
'
Õ�Þ ×�Ú

Ò1Û S

dtZo/1ZY��ZYXM�B�&%oJ4ZY�&%YJ6F-Pzk-F>sR/;%Y�#/1jMj�_4k*J5PMx�3



ß @�{}T�j$F-J5PnZYHo��ÍÈXMJ5��XgF1N�ZoXM�0N�F>_5_5F�EqJ5PMx�N sMPM�&ZYJ6F-PMH�X�/1Hq/2HKJ5PMx-s�_6/;%YJ4Z�k¬EqXMJ6�oXgJ5HqPMF1ZeJ5HKF>_6/;ZY��L
��S 'HKJ5Pe� � ��S 'à � � <MS�_5F-x��eS

��h*j�_6/-J5P`"M%YJ5��áMkzXMF�Efk-F-s¨btPMF�EB3



â �$@R{u'�+-~��n�0�n�0�Ij$F-J5PnZYHo��ã0P�ZYXM�¬/�h���H0jM%oF!�*J5LM��L�)	Hub-��ZY�oX�ZoXM�mJ5 z/1x-��F1N^ZYXM�m��J4%Y�!sM_6/;%�rns�/-L�%o/1PnZ�F-P¾ZYXM�_5�&N�ZD"tkIZYX��0N�sMP��&ZYJ5F-Pg�O{��>��~�_5F-x���)�EqXM��%Y��ZYXM��_5F-xn/;%YJ4ZYX� ÜJ5He%Y�!/1_	N F1%ej$F-HKJ4ZoJ4�-��%Y�!/1_	�1/1_5sM��HDF-N½�*3  PML�J5�!/;ZY�J5 ¬j$F1%YZo/1PnZ��!FtF-%YLMJ5P�/1ZY��H&3

2

�^@§ã0PäZYX��I/�h���HBj�%YF!�*J5LM�!L$)�Hub-��ZY�oX§ZYXM�IJ5 z/1x>�2F1N�ZYXM�I��J4%Y��s�_6/;%Brts�/1L�%o/-P>Z#F>PWZYX��2_5�&N�Z#"tkvZYXM�zN�sMP��&ZYJ5F-P�O{��>��~Ë'��1�*3  PML�J5�!/;ZY��J5 ¬j$F1%YZo/1PnZ��!FtF-%YLMJ5P�/1ZY��H&3

2

<M@§ã�PWZYX��¢/�h���HÇjM%YF��tJ6LM��L$)½Hub-�&ZY��XWZoXM�IJ6 z/1x-�2F-NDZYXM�I%Y���&Zo/-PMx-_5�mJ5P§ZYXM�z��x-s�%Y�z"$��_5F�Eå"tkäZYXM�zN�sMP��&ZYJ5F-Pæ�{��>�y~
×�ç
3  PMLMJ6�!/;ZY�0J5 ¬j$F1%YZo/1PnZ��!FtF-%YLMJ5P�/1ZY��H&3

1 2

π/3



è @¼{��¢j$F-J5PnZYHo�qÆ=�&Z#é${��>�q~Ü�M{���¡�'��&{��Ç¡Ã+-� �
×�ç
3mê�F�Eå z/-P>k¼ZYJ5 2��H0LMF*��H�ZYX���J6 z/1x-�2é${�ëÇ��F1N�ZYX����!J4%Y��_5�¹ ��¹n~�'1SUT�EqJ6PML¨/;%YF-s�PML`ZYXM��F1%oJ5x-J5P ¤ ê�F�EìL�F¬k-F-sgb*PMF�E ¤



í @�{K'�+�j$F-J5PnZYHo�^ª�J5PML¢ZYX��B�ihM/1�&ZD�1/1_5sM��F1N
î Ð
Ø Ð

'{ � � ��'��&{ � � ���n� �-�ÇS



A�ï�@B{u'!w�j$F-J6P>ZYH���ª�J6PML`ZYXM���ihM/1�&ZD�1/1_5s���F1N
î ÐÔ

à �{ �¬��'�� � �-�ÇS



A	A
@�{��Çj$F-J5PnZYHo�e{�w-,-Q>ð-|>�  PIj�%YF1"�_5�! Üw-,-Qnð1�Bk-F>s¢�!F- ¬j�s�Zo��LI/mHuZo�!/1L�k¬ZY�! ¬j$�&%o/;ZYsM%Y�Dñ�{«®=�u°*�GL�J5HuZK%YJ5"�s�ZYJ5F>PJ5PgZoXM��X�/1_4N�j�_6/1P���°`Ê±,�3yCeXM�BX�/1%Y 2F-PMJ6��N sMPM��ZYJ5F-P`ñòJ5H�"$F-sMPML���Lg/1PML¨HY/1ZYJ5Hu���!H
ñ�{ ®��Y,>�y~È,\N�F1%f®¾º�¡#'�� ó ñ�{ ®=�Y,n�ó Õ

~f,ôN�F-%õ¡Ã'BºÃ®¾º�'y� ñ�{ ®��Y,>�y~�'åN�F1%f®¾Ê�'yS
CeXM�#HKF-_5s�ZoJ5F-PIE�/1HqN�F>sMPML`ZYF¬"$�

ñ�{ ®��u°*�^~ '+ � 'Î À��>ö÷/;%Y��HYJ5P${ ®m�¥��°*�}ø
CeXM�#HK��x- 2�!P>Z�¡B'Çº¥®¾ºf'BF-PgZYX��0�M¿}/�h�J5HeJ5HDJ6PMHKsM_6/1ZY��L$3OCeXM��j�%YF1"�_5�! ©J6HeJ5PMLMJ6�!/;ZY��LIJ5P`ZYXM�B��x-s�%Y��"$��_5F�EB3

-1 1 H=1H=0
u

v

ª�J5PML#ZYXM�^HuZY�!/1LMk0HKZo/;ZY��ZY�� ¬j$�&%o/1ZYs�%Y��ù�{ ���u£���J5P#ZYXM�Grns
/1L�%o/1PnZ���ÊÌ,*�u£gÊÌ,qEqXM��PÇZYXM��"$F-sMPML�/1%Kk�HY��x- 2��PnZ£`Êf'BF-P¨ZYXM�0£n¿}/�h*J6HeJ5HDb-�&j�Zq/;ZDù�~f,*)�ZYXM�0ZY�! ¬j$�&%o/;ZYsM%Y��F>P`ZYXM��j
/1%KZeF1N½ZYXM�0�M¿}/;h*J5HeEqJ4ZYX`�¾Êf'BJ5H�b-��jMZ/;ZDùÈ~�'1)
/1P�L`ZYXM��%Y�! z/1J5PMJ6PMx#"$F-s�PML�/;%KkIJ5HeJ5PMHYsM_6/;ZY�!L$3½CqXM��jM%YF-"�_5�� ôJ5HeJ6PMLMJ5�!/1ZY��L¢J5P`ZYXM�0��x>s�%Y�0"$��_5F�EB3

1

1 T=1

T=0

 P�/-LMLMJ4ZYJ6F-P`ZYFIZYXM��J5PMLMJ5��/;ZY��L`"$F-sMP�L�/;%Kkg��F-P�LMJ4ZYJ5F>PMH&)�ZYXM��LM��HYJ4%Y��L¼X�/;%Y 2F>PMJ5��N sMPM�&ZoJ5F-Pgùm{ �=�u£M�e �sMHuZ0"$�"$F-sMPML���L$3



A c @I{K'�+¬j$F-J6P>ZYH���CeXMJ5H�jM%YF-"�_5�� úZo/;b-��H�Z}E�F¢j
/1x-�!H&3qCeXM�ÇN sMPM�&ZYJ6F-P¨ûI{��>�D~����f'��1�¢LM����PM��H�/I�!F-P�N F1%Y z/1_ z/;j�j�J5PMxIF1N�ZYX�/;Z�j
/;%KZ�F1N�ZYXM��s�jMj$�&%�X�/1_4NOj�_6/-PM�BEqJ5ZYX�¹ ��¹	Ê�'mF-PnZYFzZYXM��s�jMj$�&%qX�/-_4NOj�_6/1PM�-3  P�/1LML�J4ZYJ5F-Pû¸ü��¬N F1%�¹ ��¹-ýÿþ {«ª�J6x-s�%Y�m'�|�J5P¨ZYXM�0ZY�ih*Z���3

CeXMJ6H� z/1jMj�J5PMxI�!/1P¼"$�ÇsMHY��LRZoFI�
PMLRZoXM�ÇHKZY�!/1L�kgHuZ�/;ZY��J5PM��F- 2jM%Y��HKHYJ4"�_5�1)MJ5%K%YF1Zo/1ZYJ5F-P�/-_	J6P>�*J5HK��J6L¨á�sMJ6L¨á�F�Ej
/1HKZ�ZoXM�ÇHY�� 2J5��J5%Y��sM_6/1%qF1"�HuZ�/1��_5�BF>P�ZYXM��_5�&N�Z�3�CeXM���-��_5F*��J4Z�kgJ5H0Zo/1P�x-��PnZqZYF¢ZYXM�Ç"$F-sMPML
/;%Kk¨��s�%Y�-��H�/1PML�J5H%Y��rtsMJ4%o��L¢ZYF2��F-Pn�-�&%Yx>�0ZYFR{u'1�Y,n��/1HÇ¹ �=�u£�¹>ýÿþÂ3
�$@eª�J5P�L`ZYXM��HuZY��/1L�kIHKZo/;ZY�0�-��_6Ft�!J4Z}k¢/;ZeZYXM�0j$F-J6P>ZB'^���K3

�^@#ª�J5PMLRZYXM����rns
/;ZYJ5F-PRF1N�ZYXM�ÇHuZK%Y�!/- 2_5J5PM�2{}~�j
/;%KZoJ5��_5�0j
/1ZYX
��E�XMJ5��XRJ5H0/1Huk* ¬jMZYF-ZYJ5��ZYFzZYXM��_5J5PM�B£`~©'m/1H¹ �O¹>ý þÂ3



<M@�ª�J5PMLmZoXM�Dj$F-J5PnZyF-P2ZoXM�D£n¿}/�h*J6H�EqXMJ5��X¬"$��_5F>PMx-HOZYF�ZoXM�eHuZK%o�!/1 2_5J6PM��N�%YF- åj
/;%KZ§"�3���P�H&3q{�,*�!{u'a� à T1�Y�-+-��3´¨�8�<t:=8�8�[?a��@eCeXM��á�sMJ5L¢_6/!k-�&%^E�XMJ5��XIJ5HGF-PM��sMPMJ5Z^LM����j`/;ZG�`~Ë¡�þÿHKrtsM����Å��!Hy"tk2ZYXM��F1"�HuZ�/1��_5�eJ6P¢/Ç_6/!k-�&%{ à T1�>+-�^¡È'2ZYXMJ6�Yb	3ICeX��¬á�sMJ5LW ÇsMHKZ#ZK%o/!�-��_�N«/1HuZo�&%BZYF¨x>�&ZB"tkäJ5PvZYXMJ6H�ZYXMJ5P�PM�&%�_6/!k-�&%�3`CeXM�¬N«/1HuZY��%#Huj$����L z/;b-�!HDN�F-%q_5F�EG�&%qjM%Y��HKHYs�%Y�B/1PML`ZoXM�&%Y�&N F1%Y�0_5J5N[ZDF-PgZoXM�0%YF*F1N�F-N�ZYX��BHK�� 2J6��J4%Y��_6�13


