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XZY\[^]`_Ba8Y^b�_
Y�c�d
[8]eY^b�Y&a�f�d�a�a8Y
gihkjkl�monBl2prqsnut$j"v8w"qsxRm6nBlzy{hkj{yky{|}t:prqsv�~�j�nBl�x��^vzw�v�q�pFxR��j8��v^qsv���w�v8l^|Wxu��v�q�y�vH�Bv8l���vR�^x8y{y�x
q�j�t$w�x�p�prj��"xzq�j�mox�q�m���x^��t6x�monBl��"n�y�v�t$|��^��j��Bj�t$j�nBl�x��^x8y{y�xRpFx8�@v�prj�m���xRx��3�3x�pspr|�v�p�v�l�x8y"monBqFt:n
�^x8y{y{hkjkl�monBl2p�q�n��^x8y������ix����"qsv8j�n�����v8q�vz��w�v8l�|�j{y{yk|�t:prqsvuv8j�w^qsx"t6x8l�prj^v8y�m�|�l^j^��v�prj�qsx8y�v�p�j��Bj
v8yky�x�t:prq�|2psp�|^qsx�q�j�mox�psp�j��"x�w�q�x"t6x�l2p�j l�x8y���nB�R|^l�x¡��j.��v"tot6v8q�j{�¢�@x8l2p�q�x���v�q�y�v£�Bv8l��^v
x"t$w2nBl�x y�v t$j�pr|�v�~�j�n¤l�x qsx8y�v�prj¥�"v v8j£�R|�t6x8j¦�^x8y{y�v m�j�psp�§��©¨�l t6x�ª�|^j¥pFn v8y{y�x ��|�x
x"t$w2n^t$j�~�j�nBl�j{�«l�v"t6mox |^l�v ��j�t6m�|�tot$j�nBl�x t$|�y¬w�v�prq�jk�@n¤l^j�n �R|}t6x�v8y�x �^x8y{y�v m�j�psp�§^�zm���x
v8�Rw^y{j�v­l�n�pFx��"nBy{�Ix8l�pFx­y�v­y{j®t:p�v¯�^x8j°y{|�n}ª��^j��^v±m6nBl�n�t6m²x8q�x±x±�^v��Bj®t$j¥pFv8qsx±�^x8y{y�v±m�j¥pspF§
³ �R|}t6x8j´�µ�@v�v8l�m���x�yk|�n�ª���j�mon8�Tx�j{y�¶ev8y�v�~o~on��"x8y{y�v·¶�qsn��Bj{l�m�j�v�x�j{y�¶ev8y�v�~o~on>¸µ|�mov8y�x^��v��
x"t6x8�Rw^j�n�¹6�
¸�v�º�|�x�t:pFn»��j´��v�psprj¥pFn»x8�@x8q�ª^x�y�v l�x�mox"tot$j¥pF§���jDw2x8q¼�"x8l�jkqsx¡º�|2v8l2pFn w^q�j{�@v�v�� |�l�v
�^x��½jkl�j�~�j�nBl�x>m���x±j��^x8l�prj¥�¾j�m��^j�y�x>v�psp�j��Bj¥pF§>m���x¯j{y�ª�q�|^w^w�n¯j{l2pFx8l��^x±w�n8q�pFv8qsx>v��"v8l2prj´�Vl�n¤l
x"tot6x8l��"n w�jk¿ t$|$�¼�½j�m�j�x8l�pFx���v^q�q¾j¥��x8q�jk�@x8l�pFn v�pFx�q��Rj{l^jDª^x8l�x^q�j�m�jPmonB�@xÁÀ��@x�psp�x8q�x v
t$j®t:pFx8�@v^Â©x À6m�q�x�v8qsx m�jkqsm�|^j¥prj´Â6�·Ã º�|�x"t:psn w"qsn8w�n^t$j¥pFn j>�Tx��R�^q�jÄ�"x8yzª�q�|"w^w�n t$j
w^qsx��¾j�ª"ª�nBl�n©��jÅw�x8q3�"x8l^j{q�x»v�� |^l�v»�^x��½j{l^j�~�j�n¤l�x w�jk¿»t$w�x�m�j��½j�mov��^x8yÅw�q�n�ª�x�pspFn�ª�j�§»v
w�v8q�prj{q�xÆ�^v8y!w^q�n^tot$j{�Tn�j{l�monBl�prqsn^�Dv8y°º�|�v8y�xÇt$w�x8qsv¡w�n"tot6v8l�nÇx�tot`x8qsxÈw"qsx}t6x8l�prjZpr|�psprj.j
�@x8�R�"q�j���x8y«ª�q�|^w"w�n w�x�q w�n8q�pFv8qsx v��"v8l2p�j¦|�l�v q�j¥�½y�x"tot$j¥nBl�x monB�R|�l�x t$|�j±l2n"��j
w^q�jkl�m�jkw�v8ykj��"x8y^w}q�n"ª�x�pspFn��
¶ex8q�mox�qsmov�qsx���j�n8q�j�x8l2pFv8qsxÉj{lÊ�Tv8l^j�x8qsv·x��(�½j�mov�mox�y{h�v�~�j�n¤l�x·�"x8yB�½|�pr|^qsn�ËeÌ�Í}Í�Î"ÏsÏ�Ì8�Ð��v�q�y�v
�Bv8l���v£w�q�n¤w2nBl�x±��jÑx8y�v8�2nBqsv�q�xÉ�^x8j�º�|�x"t:prj�n¤l�v�q�jÑ�^v¯t6n�p�pFn8w�n8q½qsxÒv8jÓq�j�t:pFnBqsv�pFn8q�j�x¦v�ª�ykj
v8yk��x8q�ª�v�psnBq�j}��x8yky�v�m�j¥pspF§�w�x�q°n"tot`x8q��"v�qsx�j{y}p�jkw2n���j8w^q�nBw�x8l�t$j�nBl�xR�Bj"º�|�x"t:pFx�mov�pFx�ª^n8q�j�x�v
��v8qÔw�v�q�pFx ��x8yum�jkq�m�|^j¥pFn m���x tij·j{l2pFx8l��^x m�q�x�v8qsx���Ã º�|�x"t:pFn w�q�n8w�n"t$j�p�n x8�@x�qsª^x
l^|�n��"v8�@x8l2pFx�y�v>l�x�mox}tot$j¥pF§���j�w2x8q��}x8l�jkqsxzº�|�v8l2pFn�w^q�j{�@vÄv��É|�l�v��^x��½j{l^j�~�j�nBl�x�w"qsx�m�j®t6v
�^x8y p�jkw�n ��jPv�p�prj��Bj¥pF§ m���x t$jIjkl�pFx8l���x w�nBq�pFv8q�x v��"v8l�prj@w�x^qÉw2n�pFx8qÉw2nBjIjkl���j¥�Bj���|�v8qsx
y{hk|2pFx8l�~ovW��j^q�j ��x8q�j{�Tx8l2pFn��

Õ�Ö:d�c�c�×zb�Y�Ø�Ù�Ú�×�ÖÛ×�Ü Ý �(�½j�m�jkl�v¢��x8yky�vzÞZx8�@n8q�j�v

ß Ù^]:Ù ��àz�ix8�}�^qsv8j�n���á^á^à

X�_Bâ�Ör_�]`Ù�ÖãYä×�b�Y�Ö:Y(d�[�Yä×�[�_�Ü ��v8qsvW��w�v8l�|

å Ù�Ö½]`_Bf�Y(c¤Ù�[�]eY3Ü ��j{�@nBl�xW��v8l�l�v
��v8qsvW��w�v8l�|
��v8q�y�vT�Bv8l���v
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æ ]r]eY{Ú�Y{]ãçzb�ÙÄa$Ú�×�èäâ
_�ÖÛ_

− 
¶�q�x8l��^x�qsxz�Bj®t$j�nBl�x��"x8y���v8l��^nÉw"qsx"t6x8l2p�x«t$|�y�t$j¥pFn éêé!éÅ�'w2nBy{j�p�j�m���x�ª�j�n��"v8l^j{ykj�x"t$w2nBq�pã�'j¥p
q�x8y�v�prj¥�"nÁv¦À�ë�v8l��"n©w�x�q�y�vÔw^qsx�t6x8l2pFv�~�j�nBl�xì��j.w^qsn�ª^x�p�prjÐ��j�v�~�j®n¤l^j.j{lL��v��"nBqsxì�"x8j
ª�j�n��"v8l^j´Â:í

− 
��nBl�m�yk|��^x�qsxzy�vz�@v�w^w�v�pr|^qsvW�^x8y{y�xzq�j�t:nBqFt`xRm6nBl�y{h�x"t$w2n^t$j�~�j�nBl�xW�^x8j�q�j®t$|�y�pFv�p�j}��vzw�v8q�pFx
�^x�ª�y{j�v8y¥prq�j"�@x8�W�^q�j2��x8y2ª�q�|"w�w2n�í

ß _Bf^Yäa8Yä×�[�Y�c�ÖÛ_Ba�_

å Ör×�a�a8Y'îÄ×ÄÙ�c�c
d
[8]ãÙ�îÄ_�[^]:×

¸�vH�^x��½jkl�jkqsxRt$|^y^�6nBq�|^� t6x�monBl2��nuy�xWx�t$j�ª�x8l�~oxH��j�pr|�psprj�j^�@x8�R�"q�j2��x8y2ª�q�|^w}w�n

 
 
 
 
 
 
 
 
 
 
 
 
 
 


