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XZY\[ ]P^`_&acbedgfihj^ � bkYHYlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY n
XZYpo qmbsr`tvugw �yx4z �y{ d|b � f}YlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY n

XZYpo/Y\[ ~�b � rc� � bs��[��Fq��yb � tvuZ�c�h�^c� �\{ bk~�bsw�b {��4xZ{ YHYlYlYHYlYHYlYlYHYlY�[��
XZYpo/Ypo ~�b � rc� � bs��o"�4qm�\b � tvu"� �h�^`� �y{ b���^`b � rc�5b�w�b {��4x4{�� � z � bk������tvu4r`b�[�[

XZY�X ~�berctvu4�yb �4x �y{j�4x4{ YlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY�[�[
XZY�X"Y\[ ~�b � rc� � bs��[��Fq��yb � tvuZ�c�h�^c� �\{ bk~�bsw�b {��4xZ{ YHYlYlYHYlYHYlYlYHYlY�[&o
XZY�X"Ypo ~�b � rc� � bs�Qo"�Fq��yb � tvuZ�c�h�^c� �\{ bk��^cb � rc�5b�w�b {��4x4{ YHYlYHYlYlYHYlY�[&o

XZY�� ����� � �yr�b �\x ber���_|r`r`b x � �4x dTf`ber�YHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY�[�X
XZYp� ��^`beu � ��� � �yr�b �yx ber���_jrcr`b x � �4x dgfibsr YHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY�[�X

XZYp�/Y\[ ~�b � rc� � bs��[��Fq��yb � tvuZ�c�h�^c� �\{ bk~�bsw�b {��4xZ{ YHYlYlYHYlYHYlYlYHYlY�[;�
XZYp�/Ypo ~�b � rc� � bs��o"�4qm�\b � tvu"�c�h�^`� �y{ b���^`b � rc�5b�w�b {��4x4{�� � z � bk������tvu4r`b�[&�

XZY�  � x be^¡f � _|�yrc¢/r¡fibe� YHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY�[&�
£ ¤¥ g¦�#�EF�P9�78 g¦8 T'F%P�Q'F9e'F�. /�.:|,§%��Q'F /�2%���@©¨¥=&*4ª«#�'6 /9e g#�¬g �4­

�4Y\[ ®Qhj^`b x f`�edT^i_|�$f¯YlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY�[�°
�4Ypo ±�h � �yhj�8�4dT^i_|�$f²YHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY�[�°
�4Y�X ³"tvugw�bs^`dT^i_|�$f´YlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY�[�°
�4Y�� ��^`beuZ��h���b x f YHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY�[�n

L µ¶=<>+ /�$#g·?GkE6#; "�F#&�.*4�¡·Q���Q T=<'F�! (Q�
�"Y\[ �k^`�Fb � f¸YlYlYHYlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY¹o"[
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�"Y [�Y [ ~�b � rc� � bs�«���Sbe^cr`tvu � be� �Zx4{ b �yx berS��_|r`r`b x � �4x dTf`ber �yx ^`_ z � _|�ybe^
� � tvugf �4x4{�� h x =��! #" � � �%$ �4x dgf =�&� ('*),+�-/.0+�-213+54 YlYlYHY ojX

�"Y [�Y�o ~�b � rc� � bs�«�&~�b�w�b {��4x4{k� � b �yx b x ��^cb � r z bsr � _ z �y� r
6 �\xHz be^
7 ¢g��8+�Fb x b � h x =��9 :' 6 - � - � 4 x _jtvu =;&< =��=' { bsr`tvu4�\h�r`rcb��
x be^?> b { 4 YHYlYlYHYlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY ojX

�"Y�o $Ph|fib x f � _j��YlYHYmYlYHYlYlYHYlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY o|�
�"Y�o"Y [ ~�b � rc� � bs�«�ZX<� z � ��b x r � h x _j�\be^�u-_j^`��h x � r`tvu4bs^�@�r`� � �y�y_|fih�^ YlYHY o|�
�"Y�o"Y�o A�hjf�w�b x4z �\{ b �Zx4z u �\x ^`b � tvu4b x4z b¶~�b z �\x4{��4x4{ � �� ^ z � bB8 7 � �

r¡fib x �mb �yx ber�$Phjf`b x f � _j�yr YlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY oj 
�"Y�o"Y�X ³Tfih�d|ber`tvuZbe^�³"_|fi� YlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY oDC
�"Y�o"Y � ~�be^`bstvu xT�4x4{�z ber�$Phjf`b x f � _j�yr�YlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY oDC

�"Y�X 8 x be^ { � bkYHYlYHYmYlYHYlYlYHYlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY ojn
�"Y�XZY [ 8 x bs^ { � bebs^`u-_j� f �4xZ{ YHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY¹X��
�"Y�XZY�o ~�be��be^`d �4xZ{ YlYHYlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY¹XZ[

�"Y � �E �Fbe^c�4� � tvd �� �5bs^�� � rcu4be^m_ xZ{ bsf`^`h0F5b x bG8S^cu-_j� f �4x4{ r`r��_<fi�eb8�v�� ^�b �yx b x
��_jrcr`b x � �4x dgf YlYHYlYlYHYlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY¹Xgo

H I¥*4=<0 EF����9e:|,Q KJ§:<,5¦����Q'F%P�Q'6 "�©�.� �ML �.0  /��9;�.EF� M6M
 ZY [ ® �h�r �Zx4{ r`��bsf`u4h z b x � �� ^�� �yx be_j^`b { bswH�hju x � � tvu4b�� � FJbs^`b x f � _j� { �yb � �

tvu �4x4{ b x YlYHYmYlYHYlYlYHYlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY¹X�X
 ZY [�Y [ ³ � �5bs^`�Fh�r � f � h x r`�Z^ �yx � � � ' ��_|fiu4bs� _<f � rctvu4be^�³"_|fi� 4 YmYHYlYlYHY¹Xj�
 ZY [�Y�o 8 7 �Fh x b x f � _j�y_ x ri_<fi� ' ��_|f`u4be��_|f � r`tvu4bs^�³Z_|f`� 4 YlYmYHYlYlYHY¹Xg�
 ZY [�Y�X X"Y4� _<fiu4bs� _|f � rctvu4be^�³Z_<fi��YHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY¹X� 

 ZY�o N-^`b � b { b z �_j���Z�$fibl³"tvugw �\x4{��4x4{ b x YHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY¹X� 
 ZY�o"Y [ OQPSR�T ' �4x fibs^`dT^ � f � rctvu4bH� �_j���"� �4x4{ 4 YlYlYHYlYHYlYmYHYlYlYHY¹XUC
 ZY�o"Y�o OQVSR�T ' �� �Fbe^`dT^ � f � r`tvu4bl���_j���Z� �4xZ{ 4 YlYlYHYlYHYlYmYHYlYlYHY¹XUC
 ZY�o"Y�X O  R�T ' dT^ � f � rctvu4bl���_j���"� �4x4{ 4 YHYlYHYlYlYHYlYHYlYmYHYlYlYHY¹XUC

 ZY�X 8+^`��w �4x4{ b x bB³"tvugw �\x4{��4x4{ b x YlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY¹X�°
 ZY�XZY [ ���y� { be��b �\x b�® �h�r �4x4{ YlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY¹X�n
 ZY�XZY�o �¥_|fiu4bs� _<f � rctvu4be^�³"_|fi� YlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY �g�
 ZY�XZY�X q�b z �_j���"�$fibl³"tvugw �yxZ{��4x4{ b x�W ��^i_|�$f�XZY\[^]`_}YlYHYlYmYHYlYlYHY �4[
 ZY�XZY � �E �5bs^`�y_ { be^ �4x4{�� h x ��^��_<�$fib x YlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY �To
 ZY�XZY�� ³ � �5bs^`�Fh�r � f � h x r`�Z^ �yx � � �¯� �� ^ z � bO® �h�r �4x4{ �yx u4h���h { b x be^l� � �

x b;_j^cbe^�� � F5be^cb x f � _j� { �\b � tvu �Zx4{ b x YlYHYlYlYHYlYHYlYmYHYlYlYHY �gX
 ZY�XZY�  ��bs^�³Z_|f`� � h x N6h � ^ � be^VYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY ���
 ZY�XZY^C q�b z �_j���"�$fibB³/tvuTw �\x4{��4xZ{ b x � � f��Fbe� � be� �y{ bs^��sb � f`� � tvu �5bs^ � �

h z � r`tvu4bs^�be^`��w �yx4{ b x4z bs^k��^`_|�$f�YHYlYHYlYlYHYlYHYlYmYHYlYlYHY �T�
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°ZY\[ �k�y� { be��b �\x bk]�uZbeh�^ � b�YHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY¹�jX

°ZY\[jY\[ ~ _|u x d � ^ � b¶YlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY¹�DC
°ZY\[jYpo ���4�g�_juZ�yb x z bs^�� x f`b { ^`_|f � h x r`d|h x r¡fv_ x fib x YlYlYHYlYHYlYlYHYlY¹�DC

°ZYpo ��_jr ��be�4�\be^`�Z^`h��4�\be� YHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY¹�j°
°ZYpo/Y\[ � � b���be�4�\be^`rctvu4b x qmbsr`bsf`�eb YlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY¹�j°
°ZYpo/Ypo ~ _|u x d � ^ � b x YHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY¹�jn
°ZYpo/Y�X �Jb � fi� � tvu4bs^ �k�Z� _ � � z bs^�~�bsw�b {��4xZ{ _ � �
8+�y� � �4rcb x �-_ju x b x YlY  j�

°ZY�X ³/fi^cb �4�4xZ{ � ���Jb x f`^i_j� �!be� z YHYlYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY  UC
°ZY�X"Y\[ � � fiuZbe^c�!hj^ z rctvu4be^k³/fi^cb �	�T� bs^`rctvu x � fcfDYmYHYlYlYHYlYHYlYlYHYlY  �n
°ZY�X"Ypo ]�hjfv_|�ybe^ > � ^`d �4x4{ r �T� be^cr`tvu x � f`f�YlYHYlYmYHYlYlYHYlYHYlYlYHYlY C"[

W )�¦8*4��'F9eI§=/1*4ª�#� ­-M
nZY\[ 
�h��\h x h���b��5w�_ x4{ rc�5b z �yx4{j�4x4{ b x YlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY CjX

nZY\[jY\[ ~�b�w�b {��4x4{ b �yx ber ��_jr`rcb x � �4x dgfibsr _ � � b �yx bs^
���������������
�������� ��� � YlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY CjX

nZY\[jYpo ��_|r`r`b x � �4x dTf�_ � �Pb �\x be^"!���#$�&%�'(��� ���)���� ���*� ',+ 4 YHYlYlYHYlY C|�
nZY\[jY�X ��_|r`r`b x � �4x dTf�_ � �Pb �\x be^����-�����������/.0�1��2�� 3 YlYHYlYlYHYlY C|�
nZY\[jY�� ��_|r`r`b x � �4x dTf�_ � �Pb �\x be^"!���#$�&%�'(���4.0�1��2�� 3 '5+ 4 YHYlYlYHYlY C��

nZYpo ~�b � r`� � be�yb6��7 � ��'�u4h��yh x h���be^8�5w�_ x4{ rc�5b z �yxZ{��4x4{ b x YlYHYlYHYlYlYHYlY C��
nZY�X � b � � �4xZ{ YlYHYlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY Cj 

� " � *4'6=&*-�Q'6 ���N}�! /��:<,§%���'6 /� ��9+µ¶=�# ­-W
[��ZY��ZY\[ ��_<fiu4bs� _|f � rctvu4be^�³Z_|f`�VYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY °��
[��ZY��ZYpo ��_<fiu4bs� _|f � rctvu4be^�³Z_|f`�VYHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY °��
[��ZY��ZY�X ~�b � rc� � bs�«� 8+�Fb x bsr $�b x4z bs� YlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY °Z[

[��ZY [ � � ^¡f � bs�y�\b��Sbe^c^j�� tvd �4x4{ b x
�4x4z z;: ���ybs�8�5bs^cf`r`tvu4bsr�$+^ �\x � � � YHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY °go
[��ZY [�Y\[ � � r z ^ � tvdO� �� ^ � � ^¡f � bs�y�yb��Sbe^`^|�� tvd �4x4{ b x YlYlYHYlYHYlYlYHYlY °�X

[��ZY�o©qmb x be^`_j� � r � bs^cf`b���h"h�^ z �yx _|fib x ��YHYlYlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY °j�
[��ZY�o"Y\[�~�b � rc� � bs�«� 8+�Fb x bsr $�b x4z bs� YlYHYlYHYlYmYHYlYlYHYlYHYlYlYHYlY °g�
[��ZY�o"Ypo ~�b � rc� � bs�«�-³/tvuTw �Zx4{ ^i_ z�W r � bsu4b"�Jb � tvu x/�Zx4{ [;�ZY\[}YlYHYlYlYHYlY °� 

[��ZY�X 8 x be^ { � bebs^`u-_|�\f �Zx4{ �5b � � x w�bsr`b x u4b � f � h x �5w�_ x4{ r`dT^��_|�$f`b x YlYlYHYlY °�n
[��ZY � � � b!8 x bs^ { � bebe^cu-_j� f �4x4{ bs^`� _ � �Zf ber W

$S^ch��4�\be��b�� � f xT� ^ b �yx be�%N-^`b � u4b � f`r { ^`_ z � h��\�yr¡f&�_ x4z �y{ � � � �h�r`b x YlY n��
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[��ZY �4Y [²~�b � rc� � bs�«� 8S�Fb x ber�$Pb xZz be� YmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY¹n��
[��ZY�� � � rcd � r`r � h x z be^�~�b�w�b {��4x4{ r { �\b � tvu �4xZ{ z bsr�bs�5b x b x $Pb x4z be�\r�YlYlYHY¹nZ[

[��ZY��"Y [ $�b x4z be�y�Fbsw�b {j�4x4{ YHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY¹ngo
[��ZY��"Y�o¹��^cb � rc�5b�w�b {��4x4{ YlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY¹nj�

[��ZY�  �Jb � fv_j�Zu �_ x4{ �\{ b��5w�_ x4{ rc�5b z �yxZ{��4x4{ b x YHYlYHYlYlYHYlYHYlYmYHYlYlYHY¹ng�
[��ZY� ZY [²~�b � rc� � bs�«�Z�l_|^ � rcr`be�\� W r � bsu4b"�Jb � tvu x/�Zx4{ [;�ZYpo YHYlYmYHYlYlYHY¹n� 

�6�MJ � 9s#� /0  ¥CFEF�©UV*-9;9e /���?%��QIJ#� /� � "Q�
[�[�Y [ ��_jr�XZY A�bsw�f`h x r`tvuZbBq�ber`b�fi��YlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY [��Z[
[�[�Y�o ��be^�³Z_<fi� � h���³"tvugw�bs^`� �4x dTfmYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY [��go
[�[�Y�X ����� � �yrcbe^cu-_j�\f �4x4{ YHYlYlYHYlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY [��j�
[�[�Y �©��^`bsu � ��� � �\r`bs^`u-_j� f �4xZ{ YHYlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY [��j�
[�[�Y�� 8 x be^ { � bsbe^cu-_j�\f �4x4{ YlYlYHYlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY [��g�
[�[�Y� 2��be^?� � ^ � _j�yr`_|fi� YlYHYlYlYHYlYHYlYlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY [���°

[�[�Y� ZY [ � � ^ � _j�\ri_|f`��� �� ^ ��^��_<�$fib�� � f�u4hj��h { b x b x $�hjfib x f � _j�\b x YlYlYHY [�[��
[�[�Y� ZY�o � x w�b x4z4�4x4{ r`�Fb � rc� � bs�yb YlYHYmYlYHYlYHYlYlYHYlYHYlYmYHYlYlYHY [�[&o
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�5w�b � qmbs^i_ z b x r �yxZz b x f�w�b z be^��-_|^i_j�\�ybe� WZz _ x4x rctvu x b �yz b x r � blr � tvu x � tvugf W h z be^ r � b
r`tvu x b �\z b x r � tvu { b x _ � b �yx ��_j��Y A � ��� f���_ xOz b x $ �Zx dgf�� u �\x � � W r`h�d<_ x4x ��_ x
_ � tvu r`_ { b x �sw�b � q�be^`_ z b x rctvu x b �\z b x r � tvu { b x _ � b �yx ��_j� W �-_j^`_j�y�\be�\b q�be^`_ z b x
r`tvu x b �\z b x r � tvu �Fb � � Y
 ���bs^ � _ � � � r¡f8X&� z � ��b x r � h x _j� ' reY � Y 4 Y?��bs^ ���4rcfi_ x4z � r¡f x � tvugf z � ��b x r � h x rc�yh�rsY
��_ x d<_ x4x _j�5bs^}b �yx b 8 �\x u4b � f z be^ ® �_ x4{ b z4� ^ctvu ~ _ � b �yx bsr ��_ � rcfi_j�5bsr z b	�Z�
x � be^`b x Y�� � ber`b x ��_ � r¡fv_j� d<_ x4x � _ x �� �5bs^i_j�\� u �\x fi^i_ x r`�Fh�^cf � bs^`b x �4xZz�z _j� � f
® �_ x4{ b x ��ber`r �4x4{ b x z4� ^`tvu"� �� u4^`b x Y�8 �yx �\z b;_j�\be^�]P^`_ x rc�5h�^¡f � r¡f z b�� x � bs^cf W �Fb ��z bs�
r � tvu z be^���_ � rcfv_|� x � tvugf � be^ �_ x4z bs^cfe��~�^ �yxZ{ fB��_ x � u x � h x � x _|tvu ~ �4x4z _ � �
b �\x be� _ x4z bs^`b x > b { � � ^|�� tvd x _jtvu � W rch��sb �y{ f be^ z _ x _|tvu z � bercbe�y�Fbm® �_ x4{ bl_ x Y
� � b u � rcf`h�^ � r`tvu4b 8 x f�w � tvdT� �4x4{ z be^S$Sug¢/r � d¹w�_j^�r`h W�z _ � � _ x¸{ b�w � r`rcb � �\x �
{ b W _ xOz � bk��_ x _ � r z bs�¹f��_ { � � tvu4b x ®�be�Fb x}{ bswH�hju x f w _|^ W �v�� ^�r`bs�y�4r¡f � be^`r¡f&�_ xZz � � tvu
x _juZ� W��4x4z¸z b x�x � tvugfir`bs�y�4r¡f � be^`r¡f&�_ xZz � � tvu4b x � bercf2_j�yr���h x rcb �T� b x � � h x A�_<�
f � ^ { bsr`bsf`�eb x � � � be^`r¡fibsu4b x � be^cr � tvugf`bjY � � z b x 
 ³/be�y�Zrcf � be^crcf&�_ x4z � � tvu4djb � f`b x;:
{ bsuQ�h�^cf`b x�z � bS8 �\{ b x r`tvu-_|�$f`b x z bsr � _ � ��bersY6
�b � f`b � bs^`r � tvugf � _ x W ���h { � � tvu4r¡f
� �4x4z _j��b x fv_j�\b2]�u4behj^ � b x � � � _jtvuZb x�WBz � b©� � f
���h { � � tvu4r¡f
w�b x �y{ b x _ �4^ � h�^ � W
z Y u§Y x � tvugf w�b � fibs^ �Fb { ^|��4x4z �-_|^`b x W � xZx _ju4��b x _ � r`d|h�����b x W �Zx4zDz � b _ � tvu
z _jrBrctvu4b �\x �-_j^�³"bs�y�4r¡f � bs^`r¡f&�_ x4z � � tvuZb � � be^`dT� �_j^`b x � be^cr � tvuZb x Y�� � bsr � r¡f�8 �yx r¡fib �yx r
8+^`�FbjY�� � w�b � �yb x � x4z bsf���_ x z _ x4x �k�gw�b � tvu �4xZ{ b x � h��´� �� ^8r`bs�y�4r¡f � be^`r¡f �_ xZz � � tvu
{ bsu-_j�\f`b x b x YB� � r z be^ �k�\� { bs��b �yx b x � bs� _|f ��� � f �_|fir¡fiu4bsh�^ � b �!h�� { f �Fb � r`� � be�yr¡w�b � rcb W
z _ � z � bK8 � dT� �yz � r`tvuZb q�behj��b�fi^ � b z bsr � _ � ��ber _ � tvu�u � be^}_ � � z bs^Q8S^ z b x � tvugf
b 7 _jdgf � r¡f;Y-� � b��k�gw�b � tvu �4xZ{ b x r �yx4z _j�Fbe^�b 7 f`^`bs��d/�\b �\x Y
� x z be^�³"�Fbe� � bs�y�yb x � bs� _|f ��� � f��_|fir¡fiu4bsh�^ � b��Fbeu��_j�\f z bs^ � _ � � z � bOh��Fb x { b x _ x4x fib x
8 �y{ b x r`tvu4_|�$fib x Y?8+^�f`^ � fcf¶�\b z �\{ � � tvu�� � f z be^ �Jb � f �yx b x4{ bs^`b�~�be� � beu �4x4{ Y�� � b �|�
z � ��b x r � h x _j�\b � _ � ��� �Jb � fSu-_|f b �\x b8�_|u x � � tvu4b�qmbsh���bsfi^ � b�w � b z bs^�X&� z � ��b x r � h x _j�\b
� _ � � Y � � b h��Fb x bs^cwH�_ju x f`b x 8 �y{ b x r`tvu-_<�$fib x { bs�\f`b x�W � � f²� � r x _|u4��b z be^
]P_|fir`_jtvu4b W"z _ �Hz � bk�¥bsf`^ � d x � tvugf �Fh�r � f � �Bz b	� x � f � rcf WT�4x4z _ � r�dT�yb �yx bs� 
����4rcfi_ x4z;:
x � tvuTf�A �_ju4b��!h�� { f;Y
� x z be^ �k�y� { be��b �\x b x � be�y_|f � � � f&�_<fircf`u4behj^ � b�w�bs^ z b xOz � b�8 �y{ b x r`tvu4_|�$fib x [ �Zx4z o � �B�
��be^ x h"tvu}_j�\r x � tvugf w�b � f`be^ �Fb { ^j��4x4z bsfib�_ �4^ � h�^ � 8 �y{ b x r`tvu4_|�$fib x �5b � �Fbeu-_j� fib x�W"z � b
_ x4z be^`b x 8 �y{ b x r`tvu-_<�$fib xO{ be�\f`b x�x � tvugf���beu4^ �yx�z be^cr`bs�y�Fb x N-h�^`� YT� x a ��4x4{ rcfibs^8�Jb � f
� bs^`r � tvugfib���_ x�Wgz � b �k�y� { be��b �\x b � be�y_|f � � � f �_|f`rcf`u4beh�^ � b�� � f z be^�
 � _ x fib x ��bstvu-_ x � d
�yx 8 �\x dT� _ x4{ � � �4^ �\x4{ b x Y���_j� � rctvu4b �\x fHbsr x hjf�w�b x4z �\{ W _ � tvu z � b�8 �y{ b x r`tvu4_|�$fib x
[ �4x4z o z bsr � _ � ��ber x h/tvu
_ � �!� �4{ be�Fb x Y > _jrl_ x � u4^`b�³/f`be�\�yb8fi^cbsf`b x rch��y� W d<_ x4x
u � be^ x � tvuTf�bs^`dT���_j^¡f�w�bs^ z b x Y



X

Ak~k� ��be^�b x f`r`tvu4b �yz b x4z b $ �4x dgf��Fb � z be^ �k�\� { bs��b �yx b x � be�y_|f � � � f&�_|f`rcf`u4beh�^ � b
� r¡f x � tvuTf�r`h¶rcbeu4^ WJz _ � z � b � _ � ��� �Jb � f { bsdT^j�� ��� f � rcf W rch x4z bs^ x�z _ � r � bHw�b x �y{ bs^
_B�4^ � h�^ � ³Tfi^ � dTf � ^ ' 8 �y{ b x rctvu-_|�$fib x 4 u-_|f;Y
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E � z b x @�^cf b �yx ber<$ �4x dgfibsr � � � _ � � zZ� ^`tvu �§_ju4�\b x _ xZ{ be�Fb x � � d5�h xZx b x�W � �
�
� _ x b �yx ��h"h�^ z �yx _|fib x rc¢/rcf`be� wH�_|u4�yb x Y&��_j� � wH�_ju4� fQ� _ x w � �y�\dQ�� ^`� � tvu�b �\x b x $ �4x dgf
A � � � _ � � _j�\r E ^`r`�Z^ �4x4{ �Zx4z �yb { f W w � b z be^ � � w � �\�ydQ�� ^`� � tvu z ^`b � � � b �\x _ x4z be^
r`b x dT^`betvugf`b�qmbs^i_ z b x¥zZ� ^`tvu " ' r � b�w�bs^ z b 7 W ¢ W6�4x4z � ����tvu4r`b { b x _ x4x f 4 Y5��_���_ x� � f�� � ^`djbs� �4x4z ® �yx be_j�Zb �yx ®�hjf�� �_j�\�yb x d<_ x4x�W � rcf+bs^`dT� �_j^¡f W w�_jrSr`b x dT^`bstvuTf � r¡f ' x _|tvu"�
z be� z bs^����4rcfi_ x4z b �yx4{ b�� �� u4^¡f � rcf 4 Y ' 8 �yx � � ^`d|be�6� � beugf�b �yx b�® �yx � b Wgz � b �� �5bs^i_j�\� z b x
{ �yb � tvu4b x �k�4r¡fv_ x4z � h x b �yx bs�%$ �4x dgf�u-_|f;Y 4 � � bmX&� � � ��b x r � h x _j� � f �_|f z ber � _ � ��bsr
�5bsri_ { f { be^i_ z b W�z _ � � _ x X�� � b �yx _ x4z bs^�rcb x dT^cbetvugfib�® �\x � b x � � bsu4b x d<_ x4x W _j�5bs^
x � tvugf��4YP��rcf�b �yx b 8 �\x u4b � f�_j�\rB® �_ x4{ b { b { bs�5b x�W r`h d<_ x4x ��_ x _ � � z b x ��h"h�^ z � �
x _|f`b x _jtvuZr`b x ��_j^cd � be^ �4x4{ b x _ x �4^ �\x4{ b x Y���_ x d<_ x4x�xT�4x � h x b �yx be� $ �4x dTf z ber
� _ � ��bsrm®�hjfibB_ � � z � b8� ���ktvuZr`b �4x4z _ � � z � b 7 ¢g� 8S�Fb x b��c�_|�y�yb x �4x4z � h��D� � ^ctvu"�
rcf`h � � �4x dTf zZ� ^`tvu z � b 7 ¢g� 8S�Fb x b�®�hjf`b _ � � z � b 7 � �4x4z�z � b�¢g���ktvuZr`bjYT� � b �k�Zrcf&�_ x4z b
z be^�^`bsr � � f � bs^`b x4z b x $ �Zx dgfib�_ � � z b x ��tvu4r`b x � � � E ^cr`�4^ �4x4{8x b x4x f���_ x z � b��mh<�
h�^ z �yx _|f`b x )�-/. -21 z ber�$ �Zx dgfibersY�³ � bm�5bsrcf � ����b x}z b x $ �4x dgf�b �\x4z b � f �y{ Y6� � b �Sbe^ �
� �yxZz4�4x4{ rc� �\x � b � h x " � � � @�^cf x b xZx f�� _ x¥z b x @�^¡fir � bedgf`h�^ = W6�4x4z )�-/. -21 rcb �\x b
��h����Fh x b x fib x YF��_ x r`tvu4^cb � �"f;�

=  '*)�-/. -21U4 ' o"Y [ 4

Nk�� u4^¡f¶��_ x z � b z ^`b � � �2z b x �ktvuZr`b x �-_|^i_j�\�ybe�\b x �Sbedgfihj^`b x  �� -i �� �4xZz  �� z bs^
® �_ x4{ b�[mb �\x ' �/{ �«Y �Jb � tvu xT�4xZ{ XZY [ 4

 ��  ' [ - � - � 4
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r`h�d<_ x4x ��_ x _ � tvu r`tvu4^cb � �Fb x
=  )6 ���� ./ ���� 1j �� ' o"Y�X 4

z b x4x �SbsdTf`h�^`b x w�be^ z b x d|h����Fh x b x fib x w�b � r`b
_ z4z � bs^cf �4x4z � � f}^`bsbe�y�\b x �§_ju4�\b x
� � � f � �4� � � � bs^cfeY
8+r � rcf xT�4x¯x h/tvu �\x fibe^cbercri_ x fH� �¯�4x fibe^cr � tvuZb x�W w � bBr � tvu z � b���h"hj^ z �\x _|fib x b �\x ber
$ �4x dgfibsr8�_ x4z be^ x�W w�b x4x � _ x � � b �yx bs��_ x4z bs^`b x ��h/h�^ z �\x _|f`b x r¡¢"r¡fibs� �� �5bs^ { bsugf;Y
> � ^ �Fbsfi^`_jtvugfib x � �4x �_jtvuZrcf xT� ^���h/h�^ z �\x _|f`b x r¡¢"r¡fibs��b W"z bs^`b x ��tvu4r`b x � � b �yx _ xZz be^
�-_j^`_j�y�\be�5r �yxZz Y
³"b � b x � �4x4z � : �sw�b � r`hj�ytvu4b ��h"hj^ z �\x _|fib x rc¢/r¡fibe��bjYS��bs^ E ^cr`�4^ �4x4{ "�� � h x � :
u-_j�Fb z b x @�^cfir � bsdTf`h�^ > �5bs� ��4{ � � tvu z ber���h"hj^ z �\x _|fib x rc¢/r¡fibe��r � W r � bsu4b�N �y{j� ^ o"Y [�Y
��_ x4x �Fbercf`beugf8��w � rctvu4b x
z b x @�^¡fir � bedgfihj^`b x =	� �4x4z = b �\x ber $ �4x dgfibsr � � � _ � �
�!h�� { b x4z bm~�be� � beu �4xZ{

= � � >  = ' o"Y � 4
³"b �

>  '�

�U-�

� -�
���4 ' o"Y�� 4
�4x4z

= �  ('*) � -5. � -21 � 4 ' o"Y�  4
r`h�� _ � fib�f z � bsr`bHq��yb � tvu �4x4{ �yx ��h����5h x b x fib x

) � ��
��  )
. � ��

�  . ' o"Y^C 4
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��_|f`be^ � be�\�yb����h�^c�5bs^��5b�� x4z b x r � tvu � ^ { b x4z w�h � � � _ � �¥Y4� x z bs^��¥betvu-_ x � d �\z b;_j� � �
r � be^cf���_ x h|�$f���_|f`be^ � be�\�yb����h�^c�5bs^ W w � b�� � � ~�b � rc� � bs� $S�y_ x b�fib x W _|�yrS� �4x dgfc�c�h�^`� �y{ Y
��_ x x b x4x fBr`hj�ytvu4b �\z b;_|� � r � bs^cfib x ���h�^c�5bs^���_jrcr`b x � �4x dgf`bjY ³ � b �Fb	� x4z b x r � tvu
� �
acb z bs� �Jb � fi� �4x dgf + _ x b �yx bs� �Fber¡f � ��� f`b x @�^cfeY?��b x � �4{ beuQ�h�^ �y{ b x @�^cfir � bsdTf`h�^
�5bs�eb � tvu x b x w � ^H� � f = ',+ 4 Y���_jr ��^ {�� ��b x f + { � �Zf8_ x�WPz _ � bsr8r � tvu � � z b x @�^¡f
u-_ x4z be� x rch��y� W _ x z bs� r � tvu z be^ �¥_jr`rcb x � �Zx dgf�� � ^/�Jb � f + _ � �!u �_j� f;Y���be^ ��_jr �
r`b x � �4x dgfHd<_ x4x r � tvu �Fbsw�b { b x �4xZz � � � be^cr`tvu � b z b x b x �Jb � f`b x _ x � bs^`r`tvu � b z b x b x
@�^cfib x _ � �!u-_j� fib x Y-� � b����4� � � z4�4xZ{

+�� = '5+ 4� '*)�',+ 4�-/. '5+ 4 -21 ',+ 454 +�� 6 ' XZY [ 4
x b xZx f���_ x}z � bm]�^i_&acbsdTf`h�^ � b z ber���_jrcr`b x � �4x dgf`ber W h z bs^�_ � tvu z � b z4� ^ctvu z � b0�Jb � f
�-_j^`_j��b�fi^ � r � be^¡fib�~ _|u x d � ^ � bjY

����� � ��!#"%$'&(�*),+,��-.�/���0�
��_ x z b�� x � bs^cf z b x �Sbedgfih�^ z be^}q�berctvuTw �\x4z �\{ djb � f _j�\r¶�eb � fi� � tvu4b��k�4�\b � f �4x4{
z ber
@�^cfir � bsdTf`h�^`r

C '5+ 4� 21 = '5+ 4
1 +

 '01 )�'5+ 4
1 +

-31 .�',+ 4
1 +

-41 1 '5+ 4
1 +

4�5 ' XZY�o 4
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Trajektorie

�k�4� � � zZ�4x4{ XZY [��4]�^i_&acbsdgfih�^ � bmb �\x ber���_jrcr`b x � �4x dgf`ber


�� ' � ' 7 � �-�?� � b����4�yb � f �4x4{�x _jtvu z be^ �Jb � fHw � ^ z hj�$fH� � flb �\x be� $ �4x dgf��� �Fbe^ z be^
_j�4� � �yb � f`b x4z b x q�^��h � b��Fbe�eb � tvu x bsf W _j�\r`h�
=  ������ _��� _ Y� � b ���4�yb � f �Zx4{ d<_ x4x � _ x b x f�w�b z bs^ W w � b�u � be^ { berctvu4beu4b x�W �� �Fbe^ z � b��k�Z�yb � f �4xZ{ b x
z bs^+��h����Fh x b x fib x )�',+ 4 W .�',+ 4 �4x4z 1 ',+ 4 z b�� x � bs^`b x�W h z be^+_|�yr�� � FJbs^`b x f � _j� �T� hjf � b x f;Y

1 = '5+ 4
1 +

 � � ���� T
= '5+ �	�/4�� = ',+ 4

� ' XZY�X 4
��be^�� �4{ ^ �4x4z be� � b { b x4z b���h xU� be^ { b x �s�5b { ^ � F � r¡f u � be^ W/z _ � z � b�qm� � b z be^�b �yx bs^ N-h�� { b
=�� � " w�b x4x z � b¶® �_ x4{ b�� =�� � � �ZY?~�b �yz b¶��b	� x � f � h x b x r �\x4z �_ �T� � � _j�yb x feY?� � b
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¼�Â!½�| { ¼UT}½ ~�{ ¼oW�½ �À{ ¼3��½AV { ¼o��½AX� Z P cbaqZ v l ^ WZba�c QRd l�Y[a SudmPjQRPqvwUbdAo¹� h�h~aqc QRo Y Sudmo?Q« Â<½ {�� ���� «�{x« T}½ {�Ç ��!� « {�� ½ � � � ��������!�s�QnS�« ½À¿�w PjQno V v h P X µ w PqQRo V PjQno X µ w v h P V[Å
��QRPTS c QRd a d cbZ �mQRd a Sud�¤ Y PjPjdk{º« ½ « Â Ç « T QnPqS c QndI�_dmr Y SjQn  l[h�h~ajc QRo Y Sjd[�

132L4`2 � ;>@�9!;¥FG@B8;���NF��ÑH!EAJ�F �
O!QRobd�e Y \ ajY ob\~d�^ Z o l SuQ h o¹d��xQnPqSjQRd a S?{ y dAobo c Qnd � QRvwUtS � ² y�Y ob\~P l a WY ^ Sud�dAQRo¹p h SjdAotSuQ Y r
�
U Y i�dmo�{�P h�c]Yk|Lc QRd��¾dmP Y s>SjUbdAQ£S c d a � a WY ^ SjdK�}¬ ¿ « Â µ?Ã£ÃnÃ£µu«�� Å Y[Z ^��VdAQRrnvwUbdAo��}PjQRvwU



����� ��� �`��

�
�;��

���/�1� ��� �3�
�u� É[É��
Y rRP�� auYkc QRdmo S�dmQRobdmP_p h SjdAotSuQ Y rRP�� ¿ « Â µ?Ã£ÃnÃ£µu«�� Å PqvwU a dmQRi�dAo¡r�WY[| S

�}¬ ¿ « Â µ?ÃnÃ£Ã£µu«�� Å<½ Ç��B¬}� ¿ « Â µ?Ã£Ã£Ãnµu«�� Å ¿TÉ6Ê � z[Å
¤ Y oGi�d Y vwU Sjd[{ cbY[| dmP:dAQnoGp h SudAotSjQ Y r ¿ c Qnd>\~dmP Y s�Sud>� h SjdAotSuQndArRrnd3O<oxd a \[QRd Å ^`WZba»cbY P
�¾dmP Y s�SuP � PTSudAs YkZ P_¨ ¤ Y PjPqdAob� Z o l SudAoN\[QRixS ¿  �\~r¶�x^ a WZ Ubd a Å � �DdA\[dAi�dAo5dAQnobdD� Y Uxr ~d auY rnrR\~dms�dmQRobd a Sud a � h�h~ajc QRo Y SjdAo ¼�Â µ?Ã£ÃnÃ ¼?Ä {xP h ^`WZ U a S�s Y oÑ� Z \~dAU#Wh~a Qn\~d	��

����������

��

���
� 

����
���
 ��! "�#$� �&% �'�)(*

���+
 � dAQRo��º¤ Y o¡i�dm�AdmQRvwUbobd�S»PqQRdDs�QnS

,¼�Â µ?Ã£Ã£Ãnµ ,¼AÄ ¿TÉ6Ê �.- Å
� WZba �bU � PjQ l�Y rRQnPjvwU¡sGWh \[rRQRvwUxdD�}d y dA\ Z ob\~dmo0/�m ¼b¿ / Å QRPTS

,¼ ¬ ¿ / Å<½ 1
1 / ¼ ¬ ¿ / Å ¿TÉ6Ê � Ô[Å
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� Y[ajY[Z P�d a \~QRi�S�PjQRvwU Z otSud a �}dAo Z Sj� Z ob\ c d a_�]h~a s�dmr�PjQno T�� �Èv h P T � ½�É
3 ½ ÉÊ B ¿ ,´ T � ,· T � ,¸ T Å<½ ÉÊ B ¿ ,R T � R T ¿ ,V T �,PqQRo T V ,X T ÅqÅg½E3>¿ R µ V µ X µ ,R µ ,V µ ,X�Å

¿TÉ6Ê � É - Å
�:QRdmPjd a � Z P cbajZ v lLy Q ajc UXWY[Z�� \�\~dmi auYkZ vwUtS Z o c P h rRr£Sud:Qns �Dd c WY vwUtSjobQRP�ibrndAQRi�dAo��
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p h SudAotSjQ Y r`� Â T�¿ R[Å!½ � TjÂm¿ R[Å<½ � ¿}R~Å { R¾½�� « �

3 ½ ÉÊ B Â ,« T Â �
É
Ê B T ,« TT ¿TÉ6Ê � ÉD�tÅ



����� ��� �`��

�
�;��

���/�1� ��� �3�
�u� É6Ê�É
Ë<d ajY rRrn\~dAs�dAQnobd a Sudz� h�h~ajc Qno Y SjdAo?Qf{ � vwU y d a � Z o l SjP � {�«n��dAr Y SuQ£  lkh�h[ajc Qno Y Sudk��O!QRo �Pjd�Su�Admo c d a i�d lkY obotSudAo©� Z P cba WZ v l d>^wWZba «6¬ cbZxa vwU { Z o c «¥rnQRd�^Ïd a S�� Z oXWY vwUbPqS

3 ½ É
Ê B Âm¿ ,{��

�

B Â
,« Å T � ÉÊ B T�¿ ,{�Ç

�

B T
,« Å T

½ É
Ê B Â ,{ T � � ,{ ,«�� ÉÊ

� T

B Â
,« T � ÉÊ B T ,{ T Ç � ,{ ,«�� ÉÊ

� T

B T
,« T

½ É
Ê��

,{ T � ÉÊ ��,« T ¿TÉ�Ê � Ê ° Å
� Y i�dAQ�QnPqS � ½ B Â � B T c Qndv�¾dmP Y s�Sus Y PjPqd[{ Z o c � c Qnd a d cxZ �AQnd a Sjd�¤ Y PqPjd[�VO!Py�Zbajc d�i�dAo Z Sj�mS?{ c]Yk| o Y vwU¹�:d � obQ£SuQ h o

É
B Â
� É

B T ½
É
� ¿TÉ�Ê � Ê�É6Å

�:QRd¾e Y \ ajY ob\~d�^ Z o l SuQ h o y Q aqc
2 ½ ÉÊ � ,{ T � ÉÊ ��,« T Ç � ¿}R~Å ¿TÉ�Ê � Ê~Ê[Å

"7#=%Z#�%�� ')(+*�,�./*�(+0�� 2�� 0-(`:=<�O *-,�d e�F�(+0�67H/(+8;(`O 5 67,�,\(18/./9/8;:=< * 8
(+*�8;( � �6�9��N(`OP(+8 (10-(`:=<�OPM �_67F&8;(?<P*-,�d e;(+8 ��(10-H

	�
�«
��� «
�����
����������
���������� ��!���� ����"#��! �%$&�6«

(')�*�(���+�
�,".-0/���� �1��!,2�"
¿  �\~r �]O!rRd l S ajh�cx� o Y s�Q l Åp!U � PqQ l�Y rRQnPjvwUÍs Wh \~rnQRvwUbdLdmrRd l S ajh s Y \~oxdmSuQnPjvwUbd � dAr c d a s WZ PjPjdmo ��Z o Y ixU WY ob\~Qn\ c]Y��  h o�{ y Qnd c Qnd¹e Y[cxZ ob\~PT ~d a SudmQRr Z ob\ Y[Z PjPjQndAUtS?{ c Qnd©PqQRd¡d a �md Z \kS ��c dAo)U h s h \~dAoxdAo¤ Y � y dArRrnPjvwUbdmo��DrRdmQRvwU Z ob\~dmo©\[dAo0WZ \[dAo��]��s � Y[Zb| PjvwUbdmoN¤ Y[| P � PqSjdAs

� x
35¿ « µI/ Å ½ ° ¿TÉ�Ê � Ê ³ Å
�5476 ¿ « µI/ Å � H 35¿ « µI/ Å

H /
½ °LÃ ¿TÉ�Ê � Ê q Å

�»Y vwUNdmQRobdms ��Y Su� c d a Ë<d l S h~auY o Y r � PqQRP�^ h rR\[S Y[Z P c d a �LWZ rnSjQR\ l dAQ£S_  h o �Dr¶� ¿TÉ�Ê � Ê ³ Å
¿ Qno dAQnobdAs � Z P Y s�s�dmob�AQndAU i Y[a dAo)� Y[Z s¡{��k� �»��QRs \ Y ox�AdAo)� Y[Z sk{ W Å { c]Yk| dAQnobdË<d l S h[a ^ Z o l SjQ h o98 ¿ « µI/ Å d��xQnPqSjQRd a S?{ c d auYka S c]Y[|

35¿ « µI/ Å!½ �54:8 ¿ « µI/ Å Ã ¿TÉ�Ê � Ê�z[Å



É�Ê~Ê �������	��

������

���������������	����� �!�

�Dr¶� ¿�É�Ê � Ê q Å obQns�s�S c]Y oxo c Qnd �]h~a s Y o
�54 ¿ 6 ¿ «�µ�/ Å � H 8 ¿ « µI/ Å

H /
Å<½ °LÃ ¿TÉ6Ê � Ê - Å

�»Y vwU±dmQRobdms �xY Su� c d a Ë<d l S h[auY o Y r � PjQnP Â d3��QRPTSuQRd a S cbY obo dAQnobd a dmdArRrnd �]Z o l SjQ h o� ¿ « µI/ Å {bP h�c]Y[|
6 ¿ « µI/ Å � H 8 ¿ « µI/ Å

H /
½ Ç�� � ¿ «�µ�/ Å Ã ¿TÉ6Ê � Ê[Ô~Å

� � ��� 
�«
�������+$�« ��� �
� Z ^�dAQnobdAo¢¤ Y PqPjdAox� Z o l S c d a dmrRd l S a QnPjvwUbdmoLe Y[cbZ ob\�� y Q ajl SgQRo�dAQRoxdAs�dArnd l S aqh s Y��\~obd�SuQnPjvwUbdmo � dAr c5c QRd¾e h~a dAotSu� l�ajY ^ S

� ½ �
	 6 ¿ « µI/ Å ��� 4 35¿ « µI/ Å�
 µ ¿TÉ6Ê � Ê �tÅ
y dAobo5PjQnvwU c d a ¤ Y PjPqdAob� Z o l S»� Zba ²�dmQnS /<i�dAQ�« YkZ ^ÏUXWY r£S Z o c¡c QRd/�DdAPqvwU y QRo c Qn\ l dmQnS
�
U Y S?�º� a WZ v l dAo y Q a�c]Y P_dArnd l S aqh s Y \~obd�SuQRPqvwUbd � dAr c5cbZxa vwU cbY P�P l�Y r Y[a d¾p h SjdAotSuQ Y r� Z o c©cbY P�Ë<d l S h~a � h SudAotSjQ Y r18 Y[Z Pm{]P hBy Q aqc¡cbY[auY[Z P

� ½ ��	 Ç � � ¿ « µI/ Å Ç H 8 ¿ « µI/ Å
H /

��� 4 ¿ �5478 ¿ « µI/ ÅqÅ�
 Ã ¿TÉ6Ê � Ê �tÅ
132L4�� �Y�N=A8:9��f�
;�@�9!;>FG@�8 �
8�� 8:@v�NFG@���@�=m8DE���� �NFG@B8DF
� WZba i�dArnQRdmibQR\~df� Y Uxrb ~d ajY rRrn\~dAs�dAQnobd a Sud a � h�h~aqc QRo Y SudmozPjQRo c�c Qnd � d y S h obPqvwUbdAo5�fd �
y dA\ Z ox\~Pj\~rndAQnvwU Z ob\~dAo cbZba vwU c QRd¾O Z rnd a�� e Y \ ajY ob\~d¾�}d y dm\ Z ob\[Pj\~rndAQRvwU Z ox\~dAoG� Z d aT�Pjd�Su�mdAo��#� QRd y dAQ£Sud a3Z o SjdAo%\~dA�mdAQR\kS y Q ajc {�^ h rR\~dmoNPjQnd YkZ P c dAo � d y S h obPqvwUbdAoÈ�fd �
y dA\ Z ox\~Pj\~rndAQnvwU Z ob\~dAo�^`WZba ª a SjPq [d l S h~a dAo�{ Y ox\~dAo h s�s�dAo c QndB� a WY ^ Sjd¥i�dmPjQ£Su�Admo%dmQRop h SudAotSjQ Y r �º� Y P �¾rndAQRvwUxd3\[QRrnSA{ y QRd y Q a Pq�XWY Sud a PqdAUbdmo y d ajc dmo�{ Y[Z vwUGo h vwU¹Qns��}dAQ �PjdmQRo c d a e h~a dAotSu� l�ajY ^ S�^`WZba dArRd l S a QnPjvwU�\~dAr Y[c dAoxd �VdAQnrRvwUbdmo�Qno�dmQRobdmsKdArnd l S aqh s Y��\~obd�SuQnPjvwUbdmo � dAr c � �:QRd�O Z rnd aT� e Y \ auY ob\~d �¾rndAQnvwU Z ob\~dAo l Wh obobdmo Y[Z ^Ï\[dAPqSjdArnrnS y d ajc dAo�{
y dAobo c Qnd>e Y \ auY ob\[dm^ Z o l SjQ h o¡i�d l�Y obotS:QnPqS?� � Qnd�PqQRo c dAQno ��� PqSjdAs�  h o Æ �:Q£��d a dmo �SuQ Y rR\[rRdAQnvwU Z ob\~dmoÑ^`WZba Æ �]Z o l SjQ h obdmo

¼�ÂA¿ / Å µAÃnÃ£Ãnµ ¼?Ä�¿ / Å ¿TÉ6Ê � ³[° Å
�� "!$#&%'#(!*)�#(+�,-#.+0/1+2+435#(+7698/�35:(#&;<!$+0)=6�>'#(:(!*/1?A@<8/1?$?$#�)2#(BC@ED-?$,-#.+0)�#(+�FG/�35H2#(FG/�35!$;5IJH2#.+�K"L0;M;5/1,N#-O

P BM@58L2?$?Q3R#(!$+2#S+�TVU2DNBMFXWY/1L2@Z#.!A+0#(F[:(L0;5/1F\F\#(+0:(!$#(H�%0/1B5#(+^]_#.%2!A#(3�`-Wbadc0ef;MDg,-!$%�3_#.;")2D-BM3R#(!$+2#
h +2T5ikjlTVU2D-B5F�mnef)�#.B5/-B<3o)2/1p�Wqar`4mts
6�!$#(H2#uU�?*/1+0)2#(BJ;(O� R!Qvw#(B5#(+43M!*/1?xU2D-B5FG;(s$s$s



������� � �D�+�`�������	��

������

���=���y��
v�1��
��?

�`�����	� �1� 
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c d a ²�dmQnS?� � QRdDr Y[Z Sudmo

1
1 / H

2 ¿Ï¼ µ ,¼~Å
H ,¼ F ½ H 2 ¿Á¼ µ ,¼tÅ

H ¼ F

z½�É ÃnÃ£Ã Æ ¿TÉ�Ê � ³ É6Å

��s c QRd��}d y dm\ Z ob\~Pq\~rRdmQRvwU Z ob\[dAo Y[Z ^Ï� Z PqSjdArRrndAo�{Vs Zb| s Y o c QRd�� Y[a SuQRdmrRrndAo(�»ibrndAQ �S Z ox\~dAo
��������� Z o c ���� ��� ��� �
� 
 ! " � 
 � �º¤ Y o©obdmobotS
� F ½ H 2

H ,¼ F ¿TÉ�Ê � ³ Ê[Å
¦ � Z ¼ F  ~d ajY rRrn\~dAs�dAQnobd a Sudmo%��s�� Z rnPA§£� � F PjQno cÎ�]Z o l SjQ h oxdAo c d a  ~d auY rnrR\~dms�dmQRobd a Sudmo� h�h~aqc QRo Y Sudmo Z o c  ~d auY rnrR\~dms�dmQRobd a SjdAoy�DdAPqvwU y Qno c Qn\ l dmQnSudmo��X�:QRd>O Z rRd aT� e Y \ auY ob\[d
�¾rndAQnvwU Z ob\~dAo¡PjQno c WY�� Z Qn  Y rndAotS�� Z

,� F ½ H 2
H ¼ F

¿  ~d ajY rRrn\~dAs�dAQnobd a SudD� a WY ^ Sud Å ¿TÉ�Ê � ³~³ Å
5�� �7���8� � � Q0�:dmoÎ� Z dAQRoxd a  ~d ajY rRrn\~dAs�dAQnobd a SudmoÎ� h�h~ajc Qno Y Sjd X l[h o �qZ \~Qnd a SjdÑ��s�� Z rnPi�dm�AdmQRvwUbobd�S»s Y o5s�QnS ��� { Z P y �

"7#=%�s
%�" ')(+*�,�./*�(+0 "&2 ')(	CE(`F&9/8;Fk(+*�8;(`,�5 67,�,�(+8/./9/8;:=<�(+,�* �
B (+8=<�OP6�0�. M�<�(+8N<P*-6�0��Uau(+./0-(`O\J L OPM&G/0�(��! 

2 ½ 2 ¿ R µ V µ X µ ,R µ ,V µ ,X�Å!½ ÉÊ B ¿ ,R T � R T ¿ ,V T �ÈPjQRo T V ,X T ÅqÅ Ç � ¿}R~Å ¿TÉ�Ê � ³ q Å
� Y[auYkZ P�d a \~dAi�dAo©PjQRvwU c Qnd: ~d ajY rRrn\~dAs�dAQnobd a SudmoL��s�� Z rRPjd Y rnP

�#"K½ H 2
H ,R ½ B ,R

��$K½ H 2
H

,V ½ B R T ,V ¿TÉ�Ê � ³ z[Å
��� ½ H 2

H
,X ½ B R T PqQRo T V ,X

� Zba vwU5Ë<d a \~rRdmQRvwU5s�QnS c d a � � � h s�� h obdAotSjd c dAP�� a dmUbQRs�� Z rnPjdAP
2&% ½ B ¿ ´ ,·¥Ç
· ,´ Å<½ B R T PqQRo T V ,X ¿TÉ�Ê � ³ - Å
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d aql dmobotS»s Y o�{ cbY[| ��� c QndD� � � h s�� h obdAotSjd c dAP�� a dmUbQRs�� Z rnPjdAP�QnPqSA�
���D½ 2&% ¿TÉ6Ê � ³ Ô~Å

�:QRd� ~d ajY rRrn\~dAs�dAQnobd a Sudmo©� a WY ^ SudDd a \~dmi�dmo©PqQRvwU�{ c]Y �Ào Zba   h o R Y ibU#WY ob\[SA{ Y rRP

H 2
H R
½ H 3

H R
Ç H �

H R
½ B Rb¿ ,V T �,PjQno T V ,X T Å Ç H �

H RH 2
H V
½ H 3

H V
½ B R T PqQRo V v h P V ,X T ¿TÉ6Ê � ³ �tÅ

H 2
H X
½ °

�:QRd:�}d y dA\ Z ob\~Pj\[rRdAQnvwU Z ob\~dmoGobdAUxs�dmo c Qnd �]h~a s Y o

B WR ½ B Rx¿ ,V T �ÈPjQno T V ,X T Å Ç H �
H R1

1 / ¿ B R T ,VtÅ ½ B R T PjQno V v h P V ,X T ¿TÉ6Ê � ³ �tÅ
1
1 / ¿ B R T PjQRo T V ,X�Å ½ °

�}d y dm\ Z ob\ Qno c d a � �t� O<i�dAoxd¹QRPTSÑs�QnS c dAoÍ�fd y dA\ Z ox\~Pj\~rndAQnvwU Z ob\~dAoÍ [d a S a WY \~rRQnvwU���:QRdmP�PqQRdmU S¥s Y o c]Y[ajY o�{ c]Y[| dmQRobd c d a �DrRdmQRvwU Z ob\[dAo cbZxa vwU c dmo
�»obP Y Su� V¹½�� T {,V�½ °¢Q c dmotSuQRPqvwU�\~dAr­Wh PqS y Q ajc ���:QRd>�}d y dA\ Z ob\~Pq\~rRdmQRvwU Z ob\~dmo( [d a dAQRo�^ Y vwUbdAo(PjQnvwUNQRo
c QndAPjdms �ºY rRr�� Z

B WR3½ B R ,X T Ç H �
H R

¿TÉ6Ê � q~° Å

1
1 / ¿ B R T ,X�Å<½ ° ¿TÉ6Ê � q É�Å

�:QRd»rRdmSj�mSjd��¾rndAQRvwU Z ox\zQRPqS c QRdDO a U Y rnS Z ob\ c d a � � � h s�� h obdAotSud c dAP_� a dmUbQRs�� Z rnPjdAPm�� Z P_QnU a ^ h rn\[S

B R T ,XL½Sw#½������#Æ / ¿TÉ6Ê � q Ê~Å
��h s�QnS

B R T ,X T ½ B R T w
T

B T R � ½
w T

B R W ½
Ç H

H R
w T
Ê B R T ¿TÉ6Ê � q~³ Å
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� WZ U a S_s Y o cbY P�  h o w Y ibU#WY ob\~Qn\~d: ~d auY rnrR\~dms�dmQRobd a Sud:p h SjdAotSuQ Y r

������� ¿}R~Å!½ � ¿ R[Å � w T
Ê B R T ¿TÉ�Ê � q�q Å

dAQno�{bP h  ~d a dmQRox^ Y vwUtS�PjQnvwU c QndDd a PqSud �DrRdAQnvwU Z ob\B� Z

B WR3½ Ç H ������� ¿}R~Å
H R

¿TÉ�Ê � q z[Å
�:QRdmP�PjQRdmUtS_^ h[a s Y r y Qnd c QRd��DrRdAQnvwU Z ob\z^ WZba�c Qnd É ��c Qns�dmobPjQ h o Y rnd:�}d y dm\ Z ob\ Y[Z Pm�

"7#=%�s
%Z# ')(+*�,�./*�(+0[#=2 � 0-(+:=<�O *�,\d e F&(+0-67H/(+8;(+O]5 67,\,�(+8/./9/8;:=<
* � (+0-(+:=<�OPM � 67F&8;(	<�*-,�d e;(+8 �;(+0-H

3 ��� �%�(� ���(".�(! ��� -0/������(���
�:QRd � d y S h obPjvwUbdmoN�}d y dm\ Z ob\~Pq\~rRdmQRvwU Z ob\[dAo¹r Y[Z SjdAo

1
1 / B ,« ½ � ½ ��	 Ç � � ¿ « µI/ Å Ç H 8 ¿ « µI/ Å

H /
��� 4 ¿ �54:8 ¿ « µI/ ÅjÅ�
 Ã ¿TÉ�Ê � q*- Å

Ë<d a \~rRdmQRvwUbdmo y Q agc QRdAPgs�QnS c dmo¢O Z rnd aT� e Y \ auY ob\~d �¾rndAQnvwU Z ob\~dAo�� Z dAQnobd a e Y \ ajY ob\~d �
�]Z o l SuQ h o5s�Q£S�\~dAPqvwU y QRo c Qn\ l dmQnSjP Y ibU#WY ob\~Qn\~dAs�p h SudmotSuQ Y r

2 ¿ « µ ,«tµI/ Å<½ ÉÊ B ,« T Ç
	 ¿ «�µ ,«�µ�/ Å Ã ¿TÉ�Ê � q Ô[Å
��s ��otSud a PqvwUbQRd c � Z s�ixQRPjUxd a_Y[Z PqPjvwUbrnQRd | rRQRvwU5i�dAU Y o c dAr£Sudmo �ºY rRr c]Y[a ^�	.UbQnd a_Y[Z vwU  h o c d a �DdAPqvwU y QRo c Qn\ l dmQnS�� Y ibUXWY ob\[dAo��¥��rRP  [d auY rRrR\[dAs�dAQRoxd a Sjd � h�h[ajc Qno Y Sudmo
¼�Â µ ¼oT µ ¼oW y WY UbrndAo y Q a UbQRd aBlkYka SudmPjQnPjvwUbd¹� h�h~aqc QRo Y SudAo ¿ ´Xµu·�µu¸ Å¢½ « �<�:Qnd©O Z rnd a��e Y \ auY ob\~d��DrRdAQnvwU Z ob\~dmo
�

���
��������� ½ ���� ��� obdmUbs�dmo cbY obo c QRd �]h~a s Y o

1
1 / B � ½ Ç ����	 ¿ «�µ.�fµ�/ Å � 1

1 / ����	 ¿ « µ �gµI/ Å Ã ¿TÉ�Ê � q �~Å
� Y i�dAQ�QRPqS�� ½ ,« Z o c ���BQnPqS c d a�Y[Z P c dAo5��ibrRdmQnS Z ob\~dAoÑo Y vwU c dmo©� h s�� h obdAotSjdAo  h o �
\~dmibQRr c dmSjd:Ë<d l S h[a ¿ ������ µ ������ µ ������ Å �� Zba vwULË<d a \~rndAQRvwULs�QnS=�Dr¶� ¿TÉ�Ê �rq*- Å PjdmUbdAo y Q a { c]Yk|zc QRd � d y S h obPjvwUxdAoN�}d y dm\ Z ob\[P �\~rRdmQRvwU Z ob\[dAo ¿TÉ6Ê � q - Å c Qnd �]h~a s c d a O Z rRd aT� e Y \ auY ob\[dn�DrRdmQRvwU Z ob\~dmo��

���
������� � ½ ���� � �
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Y oboxdAUbs�dAo ¿ s�QnS<2 y QRd�Qnon�Dr¶� ¿TÉ�Ê � q Ô[ÅjÅ { y dmobo¢dAPg\~dmrRQRox\[S<dAQno�P h rRvwUbdmP 	±� Z � o c dAo�{
c]Y[|

� ½ �
	 Ç � � ¿ « µI/ Å Ç H 8 ¿ « µI/ Å
H /

��� 4 ¿ �54:8 ¿ « µI/ ÅjÅ�

½ Ç�����	 ¿ « µ �gµI/ Å � 1

1 / ��� 	 ¿ « µ �gµI/ Å Ã ¿TÉ6Ê � q �tÅ
��s c Qnd}d a PqSjd�²�dAQnrRdgQRo c Qnd}\~d y WZ obPqvwU Sjd �ºh[a s.� Z i a QRob\[dAo�{�^ h~a s�dAo y Q a0c dAozrRd�Su��SudAo
�Vd a s Z s©� ��Y vwU c dmo ��dA\~dmrRo c d a Ë<d l S h~auY o Y r � PjQnPB\~QRr£S¥^`WZba dAQRoxd5 [d l S h[aqy d a SjQR\~d
�]Z o l SuQ h o 8 Z o c©lkh obPTS Y otSudmo©Ë<d l S h~a �

� 4 ¿ �5478 Å<½ � ¿ � x 8 Å Ç ¿ � x � Å 8 Ã ¿TÉ6Ê � z ° Å
��Z o©QnPqS Y i�d a o Y vwU c d a �Dd�SjSudmo a dm\~dAr

¿ � x � Å 8 ½ ,´ H 8

H ´
¿ ´Xµu·�µw¸xµ�/ Å � ,· H 8

H ·
¿ ´Xµu·�µw¸xµI/ Å � ,¸ H 8

H ¸
¿ ´Xµu·�µw¸xµI/ Å

½ 1 8
1 / ¿ ´Xµj·�µw¸�µI/ Å Ç H 8

H /
¿ ´Xµu·�µw¸xµ�/ Å Ã ¿TÉ6Ê � z�É�Å

¿ �:Qnd�S h S Y rRd��AdmQnSjrRQRvwUxd_��ibrRdmQnS Z ob\ ���� QnPqSfQRo c d a ¤©dAvwU Y obQ l QRs�s�d a P h � Z  [d a PTSudmUbdAo�{c]Y[| � Z QnU a d a �}d a dAvwUbo Z ox\¢« ¿ c � U��b´Xµu·�µu¸ Å Y rRP �ºZ o l SuQ h o5  h o / Y[Z ^Ï\~dm^ Y[| S y d ajc dmos Zb| � Å� Y 8�o Zba   h o©« µI/ Y i�d a obQnvwU S�  h oY� Y ibUXWY ob\[S?{ l�Y oxo¡s Y o y dAQnSjd a�Z sB^ h~a s�dAo��
1 8
1 / ¿ « µI/ Å<½

1
1 / ��� ¿ � x 8 Å Ã ¿TÉ6Ê � z[Ê~Å

² Zba W�_i Z ob\ a dmvwUbobd3s Y o c QndAP l[h s�� h obdmo SjdAo y dAQRPqd�o Y vwU��
� d�Su�mS�s Y on�¾r � ¿�É�Ê � z~Ê~Å QRo ¿TÉ�Ê � z�É�Å { ¿�É�Ê � z�É�Å QRo ¿TÉ�Ê � z ° Å Z o c ¿�É�Ê � z ° Å QRo ¿�É�Ê �rq �tÅ dAQno�{P h d a \~QRi�S�PjQnvwU

� ½ ��	�Ç � � ¿ « µI/ Å Ç H 8

H /
¿ « µI/ Å � � ¿ � x 8 ¿ « µI/ ÅqÅ

Ç 1
1 / ��� ¿ � x 8 Å � H 8

H /
¿ « µI/ Å�
 Ã ¿TÉ6Ê � z ³ Å

�»Y vwU.� WZxa �Admo   h o ������ PqdAUbdmo y Q a { c]Y[| � c Qnd �]h~a s c d aGZ otSud a dAo*²�dmQRrRd(  h o�Dr¶� ¿TÉ�Ê �rq �tÅ U Y S�s�QnS
	 ½ � 	 � ¿ « µI/ Å Ç ��8 ¿ « µI/ Å�
 Ã ¿TÉ6Ê � z q Å
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�:QRd � d y S h obPqvwUbdAo �}d y dA\ Z ob\~Pj\[rRdAQnvwU Z ob\~dmo y d ajc dAo Y rRP h cbZba vwU c Qnd�^ h rn\~dAo c d� Y Ubr c d a e Y \ ajY ob\~d�^ Z o l SuQ h o a dm� ajh�cbZ �mQRd a S?�

2 ¿ «�µ ,«tµI/ Å<½ ÉÊ B ,« T Ç�� 	 � ¿ « µI/ Å Ç � x 8 ¿ «�µ�/ Å�
 ¿TÉ�Ê � z�z[Å
�:d a (�� � � � � ��! " 
��
��� ���.����QRPTS c d � obQnd a S cbZba vwU ��� ½ ��������� ��O!P¢d a \~QnixS¢PqQRvwU c d ai�dms�d ajl dAobP y d a Sud>� Z P cbajZ v l

� ½ B ,«=�X��8 ¿ «�µ�/ Å Ã ¿TÉ�Ê � z - Å
�:QRdy�DdAPqvwU y QRo c Qn\ l dmQnS4,«%QRPqS¢i�d h i Y vwUtSui Y[a { c]Y Ubd a dmQRvwUbQno   Y[a Q Y otSA��� Y[ajY[Z P¢^ h rn\[S?{
c]Y PqP Y[Z vwU c Qnd�� a Wh PjPqd

�¹Ç���8 ¿ « µI/ Å
dAQnvwUbQRot  Y[a Q Y otS�QRPTS?{bobQnvwUtS � d cbh vwU c d a�lkY o h obQnPjvwUbd¾��s�� Z rRP��
PqdArnibPqSA�
8 � � ����2 ������" ��� � "	� � ��!
O!QRo>¤ Y PjPqdAob� Z o l S c d a e Y[cbZ ox\��}Qno�dmQRobdms l[h oxPqS Y o SjdAoB¤ Y \~obd�Sj^ÏdAr c 3*½À¿ °�µw°xµ�
 Å {
6 ½ °x�² Z oXWY vwUxPqS � o c dmo y Q a dAQRo5Ë<d l S h~a � h SudmotSuQ Y r18�UxQRd a � Z �ºO!P�s Zb| \~dmrnSjdAo

� % ½ H 
��
H ´
Ç H 
��

H ·
½ 


� � ½ H 
 %
H ·
Ç H 
��

H ¸
½ °

� � ½ H 
��
H ¸
Ç H 
 %

H ´
½ °LÃ ¿TÉ�Ê � z~Ô[Å

�:QRdmP�QRPqS�d a ^ WZ rnrnSA{ y dAobo
8 ½ 


Ê ¿ Ç�·�µj´Xµw° Å!½



Ê ¿ � % 4G« Å ¿TÉ�Ê � z �~Å
\~dAPqdmSj�mS y Q aqc � � %�QnPqS c d a O!QRobUbdmQnSjPq ~d l S h~a QRo
� � ��QRvwUtS Z ob\b�!�:QndAPjd a � Z P cbajZ v l ^ WZba
8 QnPqS¾obQnvwU S3d��x�xrRQR�mQnSA/ ��Y ibU WY ox\~QR\b{ Y rRP h � ���� ½ °x�#��rRP h QnPqS 6 ½ Ç�� � Ç ������ ½ °d a ^`WZ rRr£S?{ y dAoxo y Q a � ½ °zPjd�Su�Admo����:QRd¾e Y \ ajY ob\~d�^ Z o l SuQ h o 2)U Y S cbY Ubd a�c Qnd �]h~a s

2 ½ É
Ê B ,« T � ��


Ê ,« ¿ � % 4G« Å
½ É
Ê B ¿ ,´ T � ,· T � ,¸ T Å � ��


Ê ¿ ´ ,·�Ç ,´�· Å Ã ¿TÉ�Ê � z��~Å
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O!QRo(\ ajh[| d a Ë h~a SudmQRr c dmP¥e Y \ ajY ob\~d ���]h~a s Y rnQRPqs Z P_QRPqSA{ c]Y[| s Y o(rndAQnvwU S Y[Z ^ Y o c d �
a d¢� h�h~aqc QRo Y SudAo Z s a dAvwUxobdAo l�Y obo��0Ó�Qnd a PqQRo c y dA\[dAo c d a � h S Y SuQ h obPqP � s�s�dmS a Qnd
c dmP�p aqh ibrRdms�P Z s c QRdL� � ��vwUbPjdk{}² � rnQRo c d ajlkh�h~aqc QRo Y Sudmo
i�dmP h o c d a P�\�WZ oxPqSuQn\b����rRP ~d auY rnrR\~dms�dmQRobd�SudD� h�h~ajc QRo Y SjdAoLobdmUbs�dAo y Q a�Y rnP h�� µ V µu¸

´ ½ � v h P V µ · ½ � PjQRo V µ ¸ ½ ¸5Ã ¿TÉ6Ê �.-[° Å
� Y[ajY[Z PÑd a \~QnixS¢PqQRvwU ,´ ½ ,� v h P V Ç � ,V PqQRo V Z � Pm� y �£{ Z o c ´ ,·©Ç ,´�· ½ � T ,V ���:Qnd
l QRobd�SuQnPjvwUbdDO!obd a \~Qnd»Qno5² � rRQRo c d aql[h�h~ajc Qno Y SjdAo y�Zxajc d:Qno c dmo W��i Z ob\~dAo5i�d a dAvwUbobd�S?���obPq\~dAP Y s>S_d a \~QRixS�PqQRvwU

2 ½ ÉÊ B ¿ ,� T � �
T ,V T � ,¸ T Å � ��


Ê �
T ,V Ã ¿TÉ6Ê �.- É�Å

O!P�QRPqS
H 2
H ,� ½ B ,� H 2

H �
½ B � ,V T � ��
 � ,V

H 2
H
,V ½ B �

T ,V � ��

Ê �
T H 2

H V
½ °

H 2
H ,¸ ½ B ,¸ H 2

H ¸
½ ° ¿TÉ6Ê �.- Ê~Å

�:QRd:O Z rRd a�� e Y \ ajY ob\~d��DrRdmQRvwU Z ob\[dAo5r Y[Z SudAo Y rnP h
1
1 / B ,� Ç B � ,V T Ç���
 � ,V ½ ° ¿TÉ6Ê �.-[³ Å
1
1 / 	 B �

T ,V � ��

Ê �
T 
 ½ ° ¿TÉ6Ê �.- q Å

1
1 / B ,¸ ½ °¡Ã ¿TÉ6Ê �.- z~Å

O!QRobd¹Pj��dA�AQndArnrRdNegWh P Z ob\ÈQRPTS Q � ½ �����#Æ / ½ ��� ¿ i�dArRQndAibQn\ Å { ,V ½ Ç ���� ½ � ���#Æ /`{,¸ ½�� ���#Æ /`��:QRdmP0QnPqS�dmQRobd � �bQ auY rni�d y dm\ Z ob\ Z s c Qnd}� � �»vwUxPjd�s�QnS l[h obPTS Y otSjd a � QRo l dArn\~dAPqvwU y QRo �
c Qn\ l dmQnS ,V ��»rnrR\~dms�dmQRobd_e Wh P Z ob\�Qx�%dA\[dAo c d a � ajY obPjr Y SuQ h obPqQRot  Y[a Q Y ob��QRPTS c QRd � �bQ auY rni�d y dm\ Z ob\
Z s � d c d���vwUbPjd»QRo�� � ��QRvwUtS Z ob\>s�QnS<i�dArnQRdmibQR\~dmsÀ� Zba vwUbPqS h~| � Z o l S}´ � µu· � c d a �»vwU �Pjd cbZba vwU c QRd�� �t� O!i�dAobdDdmi�dmox^ Y rnrRPgdAQRoxdDe Wh P Z ox\b�x�:QndAPfQRPqS c QRd Y rRrn\~dAs�dAQnobd�e Wh P Z ob\b{
c dmobo PjQnd�U#WY ob\[S�  h o - y QRrnr l WZba rnQRvwUbdmo(� h obPqS Y otSudAo Y i�{XoXWY s�rRQRvwU�´ � µu· � ¿ rRdm\[S c QRd�»vwUxPjd:^ÏdAPTS Å {b¸ ¿ / ½ ° Å { ,¸ ¿ / ½ ° Å { � ¿ / ½ ° Å { Vb¿ / ½ ° Å»¿ �»o�^ Y ob\~Pqi�d c QRob\ Z ob\~dmo Å � � { VPjQno c¡Y[Z ^ c QRdD��vwUbPjd3i�dm� h \[dAobd>² � rRQRo c d aql[h�h~ajc Qno Y SjdAo��
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O!QRobd�� h�h~ajc QRo Y Sjd ¼ ¬]UbdmQ | Sf¦�
���()� � ��! " 
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�§n{�^ Y rRrnP 2N  h o ¼ ¬ Z o Y ibUXWY ob\[QR\»QnPqSA��}dAQnPj�bQndArnP y dAQRPqd<QRPqS c QRdge Y \ auY ob\~dm^ Z o l SuQ h o3Qno3p h r Y[ajlkh�h~aqc QRo Y Sudmo:^`WZbaXc QRdg�}d y dm\ Z ob\dAQnobdAP�¤ Y PqPjdmob� Z o l SjdAPDQRs ²�dAotS ajY rR� h SjdAotSuQ Y r�  h o X Z o Y ibUXWY ox\~QR\ ¿ �fdAQRPq�bQRdmr É�Å �x��PqS
��� c d a � Z dmQRobd a � ��l rRQRPqvwUbdAo�� h�h[ajc Qno Y Sud X l[h o �qZ \~Qnd a SjdL��s�� Z rRPm{0P h \~QnrnS y dm\~dAo
���� � ½ °

1
1 / ���¾½ ° ¿TÉ�Ê �.- - Å

² Z � ��l rRQnPjvwUbdmoÈ� h�h~aqc QRo Y Sudmo lkh o �qZ \~Qnd a SudÑ��s�� Z rnPjd�PjQRo c
Y rRP h d a U Y r£Sudmo��V�:QRd�O a��U Y r£S Z ob\z  h o � �¾½ 2&%»Qns dmi�dmo©\~dmo Y obotSjdAoG�fdAQRPq�bQRdmr�QRPTS�  h o c QRdmPjd a � a SA�
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�}dAQ c d a �}d y dm\ Z ob\5Qns ²�dmo S auY rn� h SudAotSjQ Y rVPjQno c { y Qnd y Q a PjvwU h o y QnPjPjdmo%oxQRvwUtSDo Zba2&%6{�P h o c d a o YkZ vwU 2 � Z o c 2 � d a U Y rnSjdAo��º�:Qnd ��Z vwUbd�o Y vwU¹� ��l rnQRPqvwUbdAoN� h�h~ajc QRo Y��Sudmo¡rnQRd�^Ïd a S Y rRP h obQRvwUtS�P h ^ h~a S Y rRrRd»O a U Y r£S Z ox\~Pj\ a Wh~| dmo��]�:QRdmP�QRPTS�dAQno �»Y vwUtSudmQRr { c dms
c d a Ë h~a SjdAQnr c d a O<Qnox^ Y vwUbUxdAQnS�\~dm\~dAo0WZ i�d a PqSjdAUtS?�V� Q aDy d ajc dAo
Pj�#WY Sud a dAQnobd Y o c d a d� Z PqP Y \[d l dAobobdmobrRd a obdmo�{ c QRdzdAP3\~dmPqS Y SjSud�S?{XO a U Y rnS Z ob\~PqP6WY Sj�Ad Y[Z P c dAs&Ë h[a rRQndA\~dmo  h o ��� s�s�d�S a QRdAo Y ib� Z rndAPqdAo��#� Z \[dArRP � s�s�dmS a QRd3^ WZ U a S c]Y i�dAQ YkZ ^fO a U Y r£S Z ob\�  h o2 � { 2 � Z o c 2&%��
¤ Y o l Wh obotSud Y i�d afc QRd_O a U Y r£S Z ox\3  h o 2 � Z o c 2 � Y[Z vwU cbZba vwU ��Z vwUxd»o Y vwU�� ��l rRQ �PjvwUbdmo � h�h[ajc Qno Y SudmoÈd a U Y rnSjdAo�{!Qno c dAs�s Y o
 [d a PqvwUbQRd c dAoxdN� h�h~aqc QRo Y SudmobP � PqSjdAs�di�d�S ajY vwUtSudmSA�b�*WY Ubr£S�s Y oLp h r Y[aql[h�h~ajc Qno Y SjdAo¢i�dA��WZ \~rRQnvwU c d a � � �»vwUbPqd[{]P hzcbY[| X�� ���
c d a � a dmU y QRo l dAr Z s c Qnd�� � �»vwUbPqd�QnPqSA{#P h QRPqS 2 � l[h o �qZ \~QRd a S3� Zxa � ��l rnQRPqvwUbdAoÎË Y��
a Q Y ibrRdmo X�� ��� { Y rnP h d a U Y r£SudAo�� W�»UboxrRQRvwU5d a UXWY r£S�s Y o c QRd¾O a U Y rnS Z ob\z  h o02 � �]O!P�QRPTS
Y i�d a � �7! "���sGWh \[rRQRvwU�{ � h�h~aqc QRo Y SudAoÑP h � ZLy WY UxrRdAo�{ c]Y[|¥Y rRrnd»³¥d a U Y r£SudmobdAo � a Wh~| dAoPjQns Z rnS Y oL� Z � ��l rRQnPjvwUbdmoG� h�h~ajc Qno Y SjdAo l[h o �qZ \~Qnd a Sjd¾��s�� Z rRPjdDPqQRo c �

"7#=%���%Z# ')(+*�,�./*�(+032���OP(1*-( ')(	CE(`FN9/8;F (+*�8;(`,�OP(+0-6!<P*�� *�, <P*-,�d e;(+8
� (1*�0-dfe;(+8;,

�}dAQV^ a dmQRd a �}d y dm\ Z ob\LQnPqS c QRd l QnobdmSjQRPqvwUbdzO!obd a \~QRd�ibQRP Y[Z ^!dmQRobd>� h obPqS Y otSud¥\[rRdAQnvwU
c d a O!obd a \~Qnd[{ Z o c
c]Y PBp h SudmotSuQ Y r}QRPTS lkh obPqS Y otS?�!O!Qnobd Y[cbc QnSuQ£ ~dL� h oxPqS Y o Sjd¢QRo 2
S a WY \[S¥� Z
c dAoÈ�fd y dA\ Z ox\~Pj\~rndAQnvwU Z ob\~dAoÈobQnvwUtSuP¥i�dAQ { Z o c
lkY obo c]Y Ubd a>y QRrnr l WZba rRQRvwU\~d y WY UbrnS y d ajc dmo����:Qnd©O!obd a \~Qnd¹dmQRobdmP a dmr Y SjQn �QRPTSuQnPjvwUbdmo �VdAQRrnvwUbdAoxP c d a ¤ Y PqPjd B
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Z o c �DdAPjvwU y Qno c QR\ l dAQ£S��ÑQRPTS
� ½ B � T� É Ç � �� � ¿TÉ6Ê �.- Ô~Å

�:QRd:e Y \ auY ox\~dm^ Z o l SjQ h o l�Y obo Y ob\[dAPjd�Su��S y d aqc dAo Y rRP

2 ¿ ´Xµu·�µu¸xµ ,´Vµ ,·]µ ,¸ Å!½ Ç B � T�� É Ç É� T ¿ ,´ T � ,· T � ,¸ T Å ¿TÉ6Ê �.- �tÅ
� Q a PjdmUbdAo�{ c]Y[| ´Xµº·�µ]¸ Y rnrRdAP Y s>Sf� ��l rRQnPjvwUbdD� h�h~ajc QRo Y SjdAo�PjQRo c �x�:Qnd»� Z \~dAU#Wh~a Qn\~dAo��s�� Z rRPqdDi�d a dmvwUbobdAo¹PjQRvwU Y rnP

� � ½ B ,´� É Ç � �� � � � ½ B ,·� É Ç � �� � � % ½ B ,¸� É Ç � �� � ¿TÉ6Ê �.- �tÅ

� T Ð�¿ ,´ T � ,· T � ,¸ T Å ¿TÉ6Ê � Ô ° Å
�:QRdmP�PjQRo c¹c Qnd�i�d l�Y obotSjdAoN� Z P cba WZ v l d¥^wWZba_c Qnd���s�� Z rnP l[h s�� h obdmo SjdAo©dAQRoxdAP a dAr Y SuQ � �QRPTSuQRPqvwUbdAo �VdAQRrnvwUbdAoxPA�
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�:d a ¤ Y PjPjdmob� Z o l S c d a ¤ Y PqPjd B i�d y dm\~d}PqQRvwU3QRs p h Sudmo SjQ Y r\� ¿ « Å ���:Qndg� Z \~dmUXWh~a Qn\~d� auY ^ S��±QRPTS
� ½ Ç � � ¿ « Å!½À¿ Ç H

H ´
� ¿ ´Xµj·�µw¸ Å µ?Ç H

H ·
� ¿ ´Xµu·�µw¸ Å µ?Ç H

H ¸
� ¿ ´Xµu·�µw¸ ÅjÅ ¿TÉ6Ê � Ô�É�Å

�:QRd � d y S h obPqvwUbdAoN�fd y dA\ Z ox\~Pj\~rndAQnvwU Z ob\~dAo¹r Y[Z SjdAo

B W´ ½ � �

B W· ½ � � ¿TÉ6Ê � Ô[Ê~Å
B W¸ ½ � %
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� Y[a SjdAPjQnPjvwUbd�� h�h[ajc Qno Y Sudmo Y rRP� [d ajY rRrn\~dAs�dAQnobd a SudD� h�h~ajc Qno Y SjdAo

2 ¿ ´Xµu·�µw¸xµ ,´Vµ ,·]µ ,¸ Å!½ ÉÊ B ¿ ,´ T � ,· T � ,¸ T Å Ç � ¿ ´Xµu·�µw¸ Å ¿TÉ�Ê � Ô ³ Å
� Q a:yfh rRrndAoN ~d a Q � �AQnd a dmo�{ c]Y[| QRo c QndAPqdAs �ºY rnr c QndBO Z rRd a�� e Y \ ajY ob\~dv�DrRdmQRvwU Z ob\[dAos�Q£S c dAo � d y S h obPqvwUbdAo%�}d y dm\ Z ob\~Pq\~rRdmQRvwU Z ob\[dAo(Q c dmo SjQRPqvwU(PqQRo c ��� Q a i�d a dmvwUbobdAo� Z o#WY vwUbPqS c Qnd3� Z ´Xµj·�µw¸ lkh o �qZ \~Qnd a SudAo¡��s�� Z rRPqd[�

� � ½ H 2
H ,´ ½ B ,´ � � ½ H 2

H ,· ½ B ,· � % ½ H 2
H ,¸ ½ B ,¸ ¿TÉ�Ê � Ô q Å

Z o c¡c QRd: [d ajY rRrn\~dAs�dAQnobd a SudAo¡� a WY ^ Sud
H 2
H ´
½ Ç H �

H ´
½ � � Z Ã PmÃ y Ã ¿TÉ�Ê � Ô�z[Å

"7#=%���%Z# ')(+0 *-(+G/*�F�([auM
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� Q a i�dmS auY vwUtSudmo¹� Z oXWY vwUbPTS»dmQRobdmoG¤ Y PjPqdAob� Z o l SDs�Q£S c dmPjPqdAoNp h PjQ£SuQ h o cxZba vwU5 ~d aT�
Y rRrn\~dAs�dAQnobd a Sud!� h�h~ajc QRo Y SjdAo ¼�Â { ¼oT { ¼ � ³�i�dAPjvwU a QRdmi�dmo y Q aqc ��O!P�QnPqSV´ ½ ´ ¿Á¼�Â µ ¼UT µ ¼oW`Å
Z �ÒPA� y �n�x� Q a s Z rnSjQR�brnQR�AQnd a dAov�Dr ¿�É�Ê � Ô ³ Å c d a �_dmQRUbd�o Y vwU¢s�QnS � �� ��� { �

�
� ��� { �

%
� �	� Z o c5Y[c��c QRd a dmo�� ��h d a U Y rnSjdAo y Q a ^ WZba�� d c dAP�� ½�É µ Ê µw³zdAQnobdDobd Z d��DrRdmQRvwU Z ob\

B ¿ W´ H
´

H ¼ ¬
� W· H ·

H ¼ ¬
� W¸ H ¸

H ¼ ¬
Åg½�
 ¬ ¿TÉ�Ê � Ô - Å

s�Q£S

 ¬ Ð Ç ¿ H �

H ´
H ´
H ¼ ¬
� H �

H ·
H ·
H ¼ ¬
� H �

H ¸
H ¸
H ¼ ¬
Å ¿TÉ�Ê � Ô~Ô[Å

� Q a ^ h~a s�dmo�i�dmQ c d � dmQnSudmo c d a �¾rndAQnvwU Z ob\ Z s©��� Q a d a QRobobd a o Z obP Y o c dAo%� Z P �
cbajZ v l ^`WZba �DdAPjvwU y Qno c QR\ l dAQ£SuP l[h s�� h obdAotSudmo�{ Y[Z Pq\~d cba WZ v l S cbZba vwU¾ ~d auY rnrR\~dms�dmQRobd a Sjd� h�h~aqc QRo Y Sudmo Z o c  [d ajY rRrn\~dAs�dAQnobd a SudI�DdAPqvwU y Qno c Qn\ l dmQnSudmo��

,´ ¿Á¼ µ ,¼kÅ<½ ,¼�Â H ´
H ¼�Â
� ,¼UT H ´

H ¼UT
� ,¼oW H ´

H ¼oW
Z ÃÒPAÃ y Ã ¿TÉ�Ê � Ô �~Å

�}dmS auY vwUtSjdAo y Q a ,´ Y rRP �]Z o l SuQ h o c d a ¼ ¬ Z o c ,¼ ¬�{�P h¡l Wh obobdAo y Q a � Y[a SjQRdArnrRd��»ibrndAQ �S Z ox\~dAo�ibQRr c dAo���� Y � �� �	� dmQRobd �]Z o l SuQ h o c d a ¼	� Y rRrRdmQRobdÑQRPqSA{� ~d a PjvwU y Qno c dAo PqdAQnobd�»ibrndAQ£S Z ob\[dAo5o Y vwU ,¼	� �]�»rRP h d a U Y rnSjdAo y Q a�Y rnP�d a PqSud3� c dmo SjQnS6WY S?�
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