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tiU�h�|) uLh i@U� t|h@|i})� ì hiT*@Ui |�i? |�i 4@�? _i�?�|�L?t Lu Thi��L�t tiU|�L?t
@t uL**L�t�

#i�?�|�L? f�e�� � UL?|�?}i?| U*@�4 � �t _i�?i_ M) E�fc � � � c �g� 5 fgn� |�i UL?�
|�?}i?| TLh|uL*�L }�@h@?|i_ M) �

�L|i |�@| @ UL?|�?}i?| U*@�4 � �t ?L| ?iUitt@h�*) @||@�?@M*i M) @ t|h@|i}) Mi*L?}�?}
|L X� A��tc �i UL?t�_ih |�i uL**L��?} ti| � Lu 4@h!i|i_ U*@�4tc ��i�c U*@�4t |�@| U@?
Mi _L4�?@|i_ ELh �i_}i_� M) |�i T@)Lg Lu @ t�4T*i ti*u��?@?U�?} |h@_�?} t|h@|i})�

#i�?�|�L? f�e�2 � U*@�4 � �t t@�_ |L Mi 4@h!i|i_ �u |�ihi i �t|t @ ti*u��?@?U�?}
t�4T*i t|h@|i}) Ewc w�� �? X t�U� |�@| Ew& � w�

&�EAc /� � �&E/�� uLh & ' fc � � � c g @?_
uLh @*4Lt| i�ih) /�



2S

�t �i �@�i @*hi@_) tii?c ��i? |�ihi @hi |h@?t@U|�L? ULt|t �| �t ?L| |h�i |�@| |�i
U�i@Tit| �@) |L LM|@�? @ }��i? 4�?�4@* UL?|�?}i?| T@)Lg @| _@|i A �t |L _�T*�U@|i �|
M) _)?@4�U |h@_�?}� � t�4T*i i @4T*i U@? �**�t|h@|i �|� �tt�4i |�@| @ U@** LT|�L? L? @
t|LU! �t |L Mi �i_}i_ �t�?} @ h�t!*itt ML?_ @?_ |�i �?_ih*)�?} t|LU! L?*)� �*tL t�TTLti
|�@| |�ihi @hi |h@?t@U|�L? ULt|t �? |h@_�?} |�i t|LU! @| �?|ih4i_�@|i _@|it EMi|�ii?
?L� @?_ 4@|�h�|)�� W| �t |�i? i@t) |L tii |�@| �u |h@?t@U|�L? ULt|t @hi ThL��M�|��i*)
��}� �| �t U�i@Tih |L M�) |�i t|LU! @?_ �L*_ �| �?|�* 4@|�h�|) E���U� *i@_t |L @ T@)Lg
|�@| �t t|h�U|*) *@h}ih |�@? |�i T@)Lg Lu |�i U@**� |�@? |L |h) |L _�T*�U@|i |�i U@**�
Oi?Uic �i UL?t�_ih |�i Th�Ui u�?U|�L?@* Z _i�?i_ uLh i�ih) 4@h!i|i_ U*@�4 6 5 �
M)

ZE�� ' �?ui *�4 �?u
?

iw?Ef� � ~Ef� � w
�?Ef� � ~ �Ef�j G Ew?c w

�?� 5 Xc

Ew? � w
�?�EA � � �?

@?_ E�?� � � UL?�ih}it |L �j�

W? �Lh_tc ZE�� hiThiti?|t |�i �?�4�4 ULt| ?iUitt@h) |L }i| @| *i@t| @ �?@* UL?�
|�?}i?| TLh|uL*�L @hM�|h@h�*) U*Lti |L � @| _@|i A � W? |�i t�Mti^�i?| @?@*)t�t �i t�@**
U�@h@U|ih�3i |�i t�|�@|�L?t �? ���U� |�ihi @hi ?L TLtt�M�*�|�it Lu @hM�|h@}i ThL�|t� W?
u@U|c @t �? |�i Thi��L�t tiU|�L?t �i t�@** h�*i L�| @ �i@!ih uLh4 Lu @hM�|h@}i LTTLh�
|�?�|�itG ETLh|uL*�L� uhii *�?U�it� W? �Lh_tc @ ETLh|uL*�L� uhii *�?U� �t |�i TLtt�M�*�|)
Lu }i||�?} @ UL?|�?}i?| TLh|uL*�L E@| _@|i A � ��|� @ �@*�i @hM�|h@h�*) U*Lti |L @ }��i?
i*i4i?| Lu fn �t�?} @ ti*u��?@?U�?} t�4T*i t|h@|i}) @| @ ULt| E�? |ih4t Lu _@|i f
UL?t�4T|�L?� @hM�|h@h�*) t4@**� �Lhi ThiU�ti*)

#i�?�|�L? f�e�� � ETLh|uL*�L� uhii *�?U� �t @ ti^�i?Ui Lu UL?|�?}i?| U*@�4t �? �? �c
UL?�ih}�?} |L tL4i � @?_ @ ti^�i?Ui Ew?c w

�?� �? X t�U� |�@| �n~ �EA � � �3~EA � 5
fnc Ew

? � w
�?�EA � � �? uLh @** ? @?_ *�4

?
iw?Ef� � ~Ef� � w

�?Ef� � ~ �Ef�j � f�

�? LM��L�t UL?ti^�i?Ui Lu |�i @Mti?Ui Lu ETLh|uL*�L� uhii *�?U�it �t |�@| |�i M�_
Th�Ui Lu @?) tiU�h�|) 4�t| *�i @ML�i |�i @t! Th�Ui E��i� uLh @** | 5 W c � Ei/ G ~ �E|c /� �
~E|c /�j� ' ���
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R E.� |�i U*@tt Lu u�?U|�L?t uhL4 @
t�Mti| . Lu - � dfc A o �?|L - |�@| @hi |��Ui UL?|�?�L�t*) _�gihi?|�@M*i ��|� hitTiU| |L
|�i �ht| �@h�@M*i @?_ UL?|�?�L�t*) _�gihi?|�@M*i ��|� hitTiU| |L |�i tiUL?_ �@h�@M*i�
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ì UL?t�_ih @ 4�*|�Tih�L_ iUL?L4) ��|� �?Uih|@�?|)c ��ihi UL?t�4iht U@? |h@_i
@| i@U� �?|ih4i_�@|i _@|i @ �?�|i ?�4Mih Lu tiU�h�|�it |�@| }��i |�i h�}�| |L @ UL?|�?�
}i?| U*@�4 |L UL?t�4T|�L? @| |�i �?@* _@|i� ì t�@** @tt�4i |�@| UL?t�4T|�L? ELu
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ì t�@** �**�t|h@|i |��t u@U| M) @?@*)3�?} @ |�L�Tih�L_ iUL?L4) ��|� |�L i^��ThLM�
@M*i t|@|it Lu |�i �Lh*_ E� @?_ 2�c @?_ ��ihi |�i LTTLh|�?�|) ti| �t hiThiti?|i_ M) |�i
ti| Lu t|@|i Th�Ui �iU|Lht g@cK ' iERc �� R� G R 5 d@c Koj ��|� f 	 @ 	 K 	 �� A��t �t |�i
U@tic uLh �?t|@?Uic Lu @? iUL?L4) ��|� @ 3ihL h�t!*itt h@|i @?_ ��ihi @}i?|t U@? M�)
@?_ ti** @ t|LU! ��|� T@)Lgt E7�c 72�c 7� : 72 @| @? @t! Th�Ui 7@ ' @7� n E� � @�72c
@?_ @ M�_ Th�Ui 7K ' K7� n E�� K�72� W? |��t U@tic |�i 4�?�4�4 ULt| |L LM|@�? @ UL?�
t�4T|�L? M�?_*i ES�c S2�c �t @S�nE�� @�S2 �u S� � S2 @?_ �| �t KS� nE�� K�S2 L|�ih��ti�
5�TTLti |�@| S� 	 S2c |�i? |�i _�t|h�M�|�L?@* Th�Ui Lu ES�c S2� E��i� |�i 4�?�4�4 ULt| |L
}i| @ UL?t�4T|�L? U*@�4 _�t|h�M�|i_ @t ES�c S2�� �t 4�?i@S�nE��@�S2c KS2nE�� K�S�j�
W| �t |�i? i@t) |L U�iU! |�@| �u @ 	 �

2
|�i? 4�?i@S� nE�� @�S2c KS2 nE�� K�S�j : S�nS2

2

@?_ t�?Ui @?) 4@ �4�3�?} @}i?| E��|� Thiuihi?Uit t@|�tu)�?} E���E���� @ML�i� �i@!*)
Thiuiht |�i UL?t�4T|�L? M�?_*i E S�nS2

2
c S�nS2

2
� |L ES�c S2� E@?_ |L ES2c S��� |��t t�L�t

|�@| |�i _�t|h�M�|�L? Lu T@)Lgt Lu ES�c S2� @t @ ��L*i �t �?i�U�i?|� �LhiL�ihc ?L|i |�@|
|��t i @4T*i �t ?L| @ _i}i?ih@|i L?i� �L|� UL?t�4T|�L? M�?_*it ES�c S2� @?_ ES2c S��
@hi �? |�i LTTLh|�?�|) ti| @?_ ?i�|�ih Lu |�i4 �t _L4�?@|i_�� M) @ UL?t�4T|�L? M�?�

66Lq wkh vhqvh ri d zhdno| odujhu sd|r� lq hyhu| vwdwh ri wkh zruog dqg vwulfwo| odujhu lq vrph vwdwh1



ef

_*i |�@| ULt|t |�i t@4i @4L�?| |L @U��i�i��e �L|i |�@|c @t �i t�@** tiic |��t _Lit ?L|
4i@? |�@| |�i Thiti?Ui Lu 4@h!i| uh�U|�L?t 4@!it i�U�i?U) @ |�}�|ih Uh�|ih�L? @t @
}i?ih@* h�*i�

W? |�i ?i | t�MtiU|�L? �i t�@** U�@h@U|ih�3i i�U�i?| TLh|uL*�Lt �? |�i Thiti?Ui Lu
4@h!i| uh�U|�L?t @?_ }��i @ Thiuihi?Ui�uhii i�@*�@|�L? Lu |�i �?i�U�i?U) ULt|� ì
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tL4i t�Lh|ti**�?}� ì UL�*_ i @4�?ic uLh �?t|@?Uic @ t|LT�*Ltt t|h@|i}) �? @ ti|�T
��ihi �?�it|Lht i TiU| @ ?i}@|��i hi|�h? uLh |�i t|LU! @?_ }L t�Lh| �? �|c *�^��_@|�?}
|�i�h TLt�|�L? @t tLL? @t |�i Th�Ui Lu |�i t|LU! hi@U�it @ Uih|@�? *i�i* Et@) ��fI Lu
|�i �?�|�@* Th�Ui�� A��t t|h@|i}) �t �?i�U�i?| EuLh hi@tL?@M*i T@h@4i|ih �@*�it Lu |�i
t|LU! @?_ ML?_ Th�Ui ThLUittit�c M�| |�i t|h@|i}�it |�@| _L4�?@|i �| �?�L*�i 4Lhi
t�Lh|ti**�?} |�@? |�i t|h@|i}) �|ti*uc @?_ �i?Ui �i i TiU| �|t �?i�U�i?U) |L Mi t4@**ih
|�@? �? |�i @Mti?Ui Lu t�Lh|ti**�?} ULt|t� 6Lh @ ��}� i?L�}� ULt| Lu t�Lh|ti**�?} |�i
t|h@|i}) U@? i�i? Mi t�L�? |L Mi i�U�i?|�

f�S W4TihuiU|�L?t @?_ t|@|�L?@h�|)

W? |��t tiU|�L?c �i UL?t�_ih @ 4L_i* �? ���U� @}i?|t u@Ui �?�it|4i?|t LTTLh|�?�|�it
ELh �?�it|4i?|t� _itUh�Mi_ M) |�i�h U@t� �L�t @t �? B@*i E�bSD�c �@?|Lh @?_ w�TT4@?
E�bH�c�bbD�c �_*ih @?_ B@*i E�bb�� @?_ #ih4L_) @?_ +LU!@ui**@h E�bb�c�bbD�� A�iti
U@t� �L�t U@? Mi @| i@U� |�4i TLt�|��i @t �i** @t ?i}@|��i� W| �t i@t) |L t�L� |�@|
t�U� @ 4L_i* �t @ }i?ih@*�3@|�L? Lu |�i U*@tt�U@* L?i ��|� �?@?U�@* @tti|t� ì �4TLti
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