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]2^ a�v � r���a4~�pqhsritwy/r � p ^ a$yqp � hjvwy/rTtipxr�1 _ qqNå¨YXZ��� = ±
o � a,~�o�msm{a | ¦nhj~ ^ o � o�~�pxa � hjyxpqh{~�~�k � ��acy�²

�t¯h{b>v=r � pqo�tip¢§IkwoTtTpqhspê}Ah{y¢p ^ a�r � h{a4tipxa | b�aco�yzk � aur � oTtYh{tIWGtnhspqa4yqh{b>o�mo � a4oY¨ôh{tYpxhjb�a¡o�t |
yzvwoT~�aÑ± p � oTtwyqv=r � pxa | ¦i}3¦wh{~ ^ o � o�pxa � hjyxpqh{~4y�qr ¨�Nå¨YXZ��� = ±x± �pstX0u\sZNG¨*XZ��� = ±��wv Nå¨*X	�$� = ±v � = ¨�stXKuksZ� = ± � ¨ô�i±

�y/msritn� o�yrq r ¨:Nå¨YXZ�$� = ±yx� J ¨ªdI±
hjy�tnrTt a4a � r¡o6m{rTtn� o¡~�k � �TazNå¨YXZ��� = ±�DDp ^ a%¦nh{~ ^ o � o�~�pqa � h{yqpxhj~dWWa4m | � a4b>o�h{twylmsrn~4o6m{ms} � a��Tkwm{o � ²,Pêp�h{y
v=rTyzyqh{¦nm{a�pxr¢~�rTtwyqp � kw~�p2o>yzb�rIrTp ^ � kwtw~�pqhsrit|{� ¨��!���`±�h{t%o>tna4hs� ^ ¦=r �z^ rIr | r � p ^ h{y�~�k � ��a,yzkw~ ^ p ^ o6pTqRSSSSST SSSSSU {� �  Í¨��!�$�å± s#" ¨��!���%� {� � w¨��!�$�å±q± � JE�{� �  ¨*XZ��Nå¨YXZ��� = ±q± �9OO¨YXZ��� = ±!�~}Z)bs{� ¨YXZ�$NG¨*XZ��� = ±x±�� ` ¨YXZ��� = ±!�o>�?A@�X�7#8�¨:� = ±!�~'*)�OE}�@ ��' �!��� }�@ q{� ¨�8�¨:� = ±!��� = ±�� � = ¨�� = ±��
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]2^ h{y � a4yzknmsp��xkwyqpxhXWWa4y�mjo�¦=a�m{hjtn�uyqr�mjknpqhsritwy�r � ¨ D ±o�y�v ^ oTyxa�£¥yzvwo�~�a�yqr�mjknpxh{rTtWyr � ¨x��±Í² � r�pqa�p ^ o6p D1hjt
p ^ a$~�oTyxa�r � yqh{tn�Tmsa���o6mjkna | v ^ o�yqa,yqvwoT~�a,yqr�mjknpxh{rTtwy�¨q�Ñ±�hjy2a4§Iknh{��o6m{a4tip/pxr�¨Q�i±�o�t | � � {� ²

� t | a �2� a4oTyxritwo�¦wmsa ^ }nv=r�p ^ a4yqh{y Dnhsp
hjy2o6m{©
oÑ}ny v=rTyzyqh{¦nm{a�pxr yxrTms�Ta | h � a4~�pqms} p ^ a � ¬�®\¨q�Ñ± ²U�\�Ta4tI£
a � o�msh#a�a | p ^ a4r � } r � �A %n����%h 	�� %h ��� �X�_�/�/������� yxrTm{kwpxh{rTt a��Ihjyqpqy � r � yzkw~ ^ ac§ikWo6pxh{rTtWy¢¨ôyqa�a�� G S;���	�/r �
� c2o � �6d	� � r � o,~�rib>v � a ^ a4tWyxh{��a � a��Ihsa4© r � yzkw~ ^ b�a�p ^ r | yÍ± ² Pêp h{yU~�rTb>vnm{a4b�a4tipqa | ¦i}�o�mjo � ��a2tIkwbl¦=a �
r � tIkwb�a � h{~4o6m=yqpqk | hsacy/v � rivWriyxhjtn�lyqpqoT¦nm{a W=tnh{pxa | h��Ga � actw~�acy r � W=twhspqaa4msacb�actipqy
yq~ ^ acb�a4y
~�rTb>b�rTtwms}
� a � a �q� a | pxr�oTy ����
{ ����%n���(�'� �-% ¨�� �,fI�T�	�� �D] �T���� fIa�pq�tb	�� fI`�f ] ��d��� �¦n�T�tb	�ª±Í² ]2^ hjy�pqa � b�h{tnrTmsrT��}
a��wv � acyqy�p ^ a�h | acolp ^ o6p Dnmsh g6a � r �
^ }Iv=a � ¦=r�m{h{~�~�ritwyxa � ��o�pxh{rTt mjoÑ©'ynDIp ^ aacyqyqa4tipqh{o�mGhjtn� � a | hsactip�r � p ^ acyxa
b�a4p ^ r | y;hjy-pqrpzo g�a hjtTpqroT~�~�rikwtip-p ^ a ����
{ ��� hjt � r � b>o6pqhsrit$~�o �q� hsa | ¦i},p ^ a/¦nhj~ ^ o � o�~�pxa � hjyxpqh{~4yU¨ªa4��act
p ^ rTkw� ^ p ^ a�} o � a�tnrTp�~�rib>vwknpxa | ±Í²qP � ¦wh{~ ^ o � oT~�pqa � h{yqpxhj~2~�k � ��acy | r�tnr�p
~ � rTyzyDh{t3vWriyxh{pxh{rTt¢yzvwoT~�ac1(_�D
©
a�ri¦npqo�h{t�o %h ��� �X������������� � WWa�m | ²(P�t¢p ^ h{y/~4o�yqa	DIp ^ a��Ih{yz~�riyxh{pê} yxrTm{kwpxh{rTt r � ¨x��±Ub>o6pz~ ^ a4y
p ^ a�~�m{oTy�£
yqhj~�o6mDyqr�mjknpxh{rTt1² ��^ act�p ^ a v ^ oTyxa�£¥yzvwoT~�a>yxrTm{knpqhsrit�r � ¨ D ±h{y,b�knm{pxhD��o6mjkna | ¨ªhQ² a�² ¦nhj~ ^ o � o�~�pxa � hjyxpqh{~4y
~ � riyqy ±�DGp ^ a>~�m{oTyqyqhj~�o6m;yxrTm{kwpxh{rTt¡¦ � aco gIy | r�©'t o�t | p ^ a yqh{tn�Tmsa���o6mjkna | �ihjyz~�rTyqh{pê}%yqr�mjknpqhsrit | a��Ta�m{rTvwy
yqhjtn�Tknmjo � h{pxh{a4y4² ]2^ au§Iknacyxpqhsrit"r � © ^ a�p ^ a � r � tnrTp�h{p�h{y v=rTyzyxhj¦nm{a3pqr�~�rTb>vwknpqaup ^ a%blknm{pxh2��o6mjkna |
v ^ o�yqa�£êyqvWo�~�ayxrTm{knpqhsritwy kWyxhjtn� | h � a4~�p � a4yqr�mjknpxh{rTt¢r � p ^ a � ¬®Yo � h{yqatwo�pqk � o6m{m{}�² P�t¢r�p ^ a � ©
r � | ynDT©�a
©/o�tip/p ^ a$yxrTm{knpqhsrit3r � ¨ D ±�©2h{p ^ riknp'kwyqh{tn�>p ^ a��¬® �&�(�/%-�'"�%��
�Z��� pxac~ ^ tnhj§Ikna�²

]2^ hjylv � ri¦nmsacb ^ oTy$¦Wa4a4t oTt�oT~�pqhs�Ta � a4yqa4o � ~ ^ yzkw¦I��a4~�p,h{t��Ta�rTb�a4p � h{~4o6mDrTvwpxhj~�y,©2h{p ^ v=r�pqa4tipxhjo6m
oTvwvnm{h{~4o6pqhsritwy,hjt ^ hs� ^ � � ac§ikwa4tw~�}¡©/oÑ��a b�r | a�m{h{tn� � r � �Ta�rTv ^ }nyqh{~4y�² ]2^ a3o | �ÑoTtipqo6�Ta>r � p ^ a � ¬®
oTvwv � rToT~ ^ h{y>pqr�v � r��Ih | a | h � a4~�pxm{}"p ^ a�yqr�mjknpxh{rTt � rit o � a4�Tknmjo � � � h | yzvwo�twtwh{tn��p ^ a | rTb>o6hjt"r �
hjtipxa � acyxp4²� � aco6pzk � a�tnr�p�y ^ o � a | ¦i}%p ^ a �¬®Co�vwv � rToT~ ^ � r � © ^ h{~ ^ p ^ a � a�h{y�tnr�o3v � h{r � h-~�rTtip � r�m
rit�p ^ a>y ^ oTvWa�r � p ^ a ¦nh{~ ^ o � o�~�pqa � h{yqpxhj~�y4²�S-r�© | actwyxh{pê} a�ritna4y D � aco�~ ^ a | ¦i} � a�©#¦nhj~ ^ o � oT~�pxa � hjyqpxhj~�y D
o � a�vwo � pxhj~�knmjo � m{}�v � rT¦nm{a4b>o�pxhj~6² � r�©�a4��a � Dwp ^ a � ¬�®So�vwv � rio�~ ^ rTtnm{}�v � r��ih | alo %� �����#� ����������� yqr6£
mjknpqhsrit`² G rTti��a � yqa�m{}$p ^ a��¬�® o�vwv � rio�~ ^ ~�rib�vWknpxacyUp ^ a �d�
��	�R����������� ������%'�-"�%��(�	��� yxrTm{kwpxh{rTt o6m{rTtw�
p ^ a�¦nh{~ ^ o � o�~�pqa � h{yqpxhj~�y4²%Pêp/hjy
©�r � p ^ b�a4tipxh{rTtnhjtn��p ^ o�p
p ^ a�v � rn~�a4yzy r � � ac~�r��Ta � h{tn�,p ^ a�blknm{pxh`��o6mjkna |
yqr�mjknpqhsritlrit�o � a��Tkwm{o � � � h |,� � rTb#p ^ a �&�(��%'�'"�%��
�Z� � �¬�® yqr�mjknpqhsrit � a�m{hsacy�rTt�yxriv ^ hjyxpqh{~4o6pqa | h{tipxa � v=r6£
mjo6pqhsrit�o�t | yxr � pqh{tn� pqa4~ ^ twh{§Iknacyl¨�� SRS � �tb	��� � � G �6d	��� `yP V ���	�ª±Í² � actw~�a$p ^ alhjtipxa � acyxph{t | a4yqhs�itnh{tw�
o � ¬�®U£ê¦wo�yqa | b�a�p ^ r | o�¦wmsapxrl~�rTb>vwknpqa�p ^ a�b�knmspqh=��o�m{kna | yqr�mjknpxh{rTt � r � yzo�b�a'r � m{r�©�a � ~�riyxp�p ^ oTt
a��nh{yqpxhjtn� �¬�®U£ê¦wo�yqa | b�a�p ^ r | ²%fIkw~ ^ o�b�a�p ^ r | ~�oTt\WGt | | h � ac~�p$o�vWvnmshj~�o�pxh{rTt h{t hjb>o6�Th{tn�%pqa4~ ^ £
twh{§Ikna,yzkw~ ^ o>b�h{� � o6pxh{rTt3r � hjtT�Ta � yxh{rTt¡¨�� V c2���	��� fwfI��d���� c V �i����� c/a�}n�T���ª±Í² ]2^ a,m{hjt(g¢¦=a�pê©
a�a4t W � yxp
o �q� h{�Ño�mWp � oÑ�Ta�ms£Qpqh{b�a�oTt | kwvi©2hjt | �Ihjyq~�rTyqhspê}>yxrTm{kwpxh{rTt¢r � p ^ a�® h g6ritwo6m-¨ � o�b�hsm{pxritI£ê¤ToT~�rT¦whWa4§Ikwo�pxh{rTt=±
yqr�mjknpqhsrit ©
oTy�twr�pxhj~�a | hjt�¨�� `�h | �T���ª±$oTt | oTyqyqa4yzyxa | h{tS¨�� ] fI�w���Ä± ² ]2^ a4t�DUyqa��Ta � o6m � ¬�®U£ê¦wo�yqa | o�m £
�Tr � hsp ^ b5©�a � a�v � rivWriyxa | pxr � a4~�r��Ta � p ^ a ���
��	� �/�/�y��� � yqr�mjknpxh{rTt q�firTb�a�h | a4o�y�v � a4yqa4tipxa | hjt�p ^ h{y
vWo�v=a � o � a'~�rTtwtnac~�pqa | pxr�� ® ED���T���*DT©
a�b�a4tipqhsrit�p ^ a�m{hjt(glhjt yqa4~�pqhsrit eI² D DIen² ����p ^ a'h | a4tipxhXW=~4o6pxh{rTt>r �
p ^ a | h��Ga � actip�¦ � o�tw~ ^ acy
r � p ^ a$b�knm{pxhO��o�m{kna | yxrTm{knpqhsrit%o�y��xm{rn~�o�m����Ih{yz~�riyxh{pê}3yqr�mjknpxh{rTt�©/o�y2yqpqk | h{a |
hjt�� c/a4tw�tb	� �!� fi}nb>� b��1v � rivWriyxacyUpqr�yqr � p�o | �xo�~�a4tip m{rn~�o6mG�Ih{yz~�riyxh{pê} yxrTm{kwpxh{rTt ©2h{p ^ yxa4msac~�pqa | yqrTk � ~�acynD
o�m{yqruh{t r � | a � pxr � a4~�r���a � blkwmspqhD�Ño�m{kwa | yxrTm{knpqhsritwy4²�� vwo � pxhjo6mDoTtwo6m{}nyxhjy�r � p ^ a4yqa o6m{��r � h{p ^ b>y�~�oTt
¦=a � rikwt | h{t"� c/a4tw�Ie��¥²�� | h��åa � a4tip$o�vwv � rio�~ ^ ¦wo�yqa | rTt o gih{twa�pxhj~ � r � b�knm{o�pxh{rTt r � p ^ a¢v � ri¦nm{a4b
oTt | ~�o�msm{a | p ^ alb�rTb�a4tip'b�a�p ^ r | ^ o�y'¦=a�act�vwk � yqkwa | h{t#� c@S-�tb	��� ® � �i���Q²PE�h{two�msm{}umsa4p�kwy'b�a4tipqhsrit
� a�mjo6pqa | ©�r � gIy�p � }Ihjtn�%pxr�~�rivWa ©2h{p ^ p ^ a | hXH¢~�knm{pxh{a4y�o�yzyxrn~�hjo6pqa | ©2hsp ^ blknm{pxh �Ño�m{kwa | p � oÑ��a4m £¥pxhjb�a
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W=a�m | yrq � ®PE������ vWa � �¥²
]2^ a�h | a4o�r � p ^ hjy�vwoTvWa � hjylp ^ o6plp ^ aublknm{pxh
��o6mjkna | v ^ o�yqa�£êyqvWo�~�a yqr�mjknpxh{rTt ~4o�t ¦=a�yzvnm{hsp�h{tipxr

yqr�mjknpqhsritwyUr � ¨x�Ñ±Ukwyqh{tn��~�rit | h{pxh{rTt%¨ªdn±Í² � ao � a�~�rTtwyqh | a � h{tw�,a4o�~ ^ r � p ^ a | h��Ga � actip�¦ � o�tw~ ^ a4yUr � p ^ a
b�knm{pxhD��o6mjkna | yqr�mjknpxh{rTt o�y � ¬�®U£êyxrTm{kwpxh{rTtwy©2hsp ^ o | £ ^ rn~�¦=rTkwt | o � }�o�t | hjtnhspqh{o�mU~�rit | h{pxh{rTtwy4² ]2^ a
b�a4p ^ r | � a�m{h{a4y�rTt"p ^ a%��actna � h{~3~�mjo�yzyxhXW=~�o�pxh{rTt r � yqh{tn�iknmjo � hspqhsacylr � S-o�� � o�tn�Th{oTt>U�S-a���act | � h{oTt¡yzkw¦I£
b>oTtnh � rTm | yUo�yzyxrn~�h{o�pxa | pqrTW � yxpDr � | a � � oTb�hsm{pxritI£¥¤io�~�rT¦nhnac§Ikwo6pqhsritwy2¨�� � V � `�� b	� � P ackw�����Ä± ² � a�y ^ r�©
p ^ o6p D�¦woTyxa | rit"p ^ h{y>�Ta4tna � hj~u§ikWo6m{hspzo6pxh{��auhjt � r � b>o6pxh{rTtbD h{p�hjy v=rTyzyxhj¦nm{a�pqr ���
	���� ��	�:����� � � | a�pxac~�p
yqhjtn�Tknmjo � h{pxh{a4y��h{�ihjtn� � h{yqa�pqr �d�
��	�@����������� yxrTm{knpqhsritwy�o�t | � �t���>	 �/	� �/�-� � �Ta4tna � o�pxa>o6m{mD¦ � oTtw~ ^ acyr �
p ^ a$yqr�mjknpxh{rTt`²

� � �ToTtnhXaco6pqhsrit¢r � p ^ a$vWo�v=a � q
fIa4~�pqhsrit D q ]2^ a%v � rT¦nm{a4b�hjy � a � r � blknmjo6pqa | hjt p ^ a � � oTb�a4©�r � g�r � ~�o�m{~4knm{kWylr � ��o � h{o�pxh{rTt`² ]2^ a
¦wh{~ ^ o � oT~�pqa � h{yqpxhj~�y~�o�t¡p ^ act¡¦=a>h{tipxa � v � a4pxa | o�ya��np � a4b>o�m{yr � o�m{a4o�yqp�o�~�pqhsrit�v � h{tW~�hjvnmsaT² ]2^ a | hjy�£
pqh{tW~�pxh{rTt ¦=a�pê©
a�act b�h{tnhjb>o,o�t | rTp ^ a � pê}nvWa�r � a��np � a4b>o�m{y � a�m{}lrit>p ^ a�twr�pxh{rTt�r � ~�rTtÑ�xkw�To6pqa'vWrTh{tipzy�²
]2^ a �Ño�m{kwa � kWtw~�pqhsrit pqo g�a4t�¦i}¡p ^ a¢o�~�pqhsrit o�msritn�%p ^ a¢¦wh{~ ^ o � oT~�pqa � h{yqpxhj~�y�yqr�m{��a4y�p ^ a �d�
��	�@�/�/�������� o�b�h{mspqrTtI£ê¤ToT~�ri¦nhåa4§Ikwo6pqhsrit`²
fIa4~�pqhsrit �<q � a � a4�ih{a�©¯p ^ a | h��åa � a4tipxhjo6m=��a�rib�a�p � }�oTvwv � rToT~ ^ pqrlp ^ a�v � rT¦nm{a4bu²(P�t>p ^ hjy � � oTb�a4©�r � g
¦wh{~ ^ o � oT~�pqa � h{yqpxhj~�y2yzvwo�t�o S-o6� � oTtn��hjo�t�U�SOa4��act | � h{oTt yqkw¦Wb�oTtnh � r�m | h{t�v ^ o�yqa�£êyqvWo�~�aT² ]2^ a�yqh{tn�iknmjo � £
h{pxh{a4y�r � p ^ a�v � r6��ac~�pqhsrit�r � p ^ hjy�b�oTtnh � r�m | ritTpqr�v=rTyqhspqhsrit yzvwoT~�a�1 _ D1~4o6m{msa | ~4o�kwyqpxhj~�y D`��h{��a � hjyxa�pxr�d�
��	������������� yxrTm{kwpxh{rTtwy
r � ¨x��±Í²U�ì�Ta4tna � hj~�~�mjo�yzyxhXW=~�o�pxh{rTt3r � p ^ a4yqa$yqh{tn�iknmjo � hspê} hjy'oÑ��o6h{m{oT¦nm{a�²
fIa4~�pqhsrit�d�q � a � a4�Ihsa4©Øp ^ a � ¬�®U£êo�vwv � rio�~ ^ ¦wo�yqa | rTt��Ihjyq~�rTyqhspê}�yqr�mjknpxh{rTtwy4² `�hjyq~�rTyqhspê}�yqr�mjknpxh{rTtwy
~4o�t�¦Wa�~ ^ o � o�~�pxa � h#a�a | kwyqh{tn� | a4pxa � b�h{twh{yqpxhj~�rivnpxhjb>o6m`~�ritip � r�mGp ^ a4r � }�² � a,o�m{yqr�y ^ r�©ðh{p
hjy/vWriyqyqhj¦nmsa
pqr | a � h{��ao � ¬�®"© ^ hj~ ^ DI© ^ a4t3~�rTkWvnmsa | pxr�¨x��±D~�oTt ¦Wa�kwyqa | pqrlm{rI~4o6pqa~�oTkwyqpxhj~2U�~�rTtÑ�xkw�To6pqa'vWrTh{tipzy�²
fIa4~�pqhsrit¢�dq � a�v � r��Ih | a'o�p ^ a4r � a�pxhj~�o�m��xkwyqpxhXW=~�o�pxh{rTt>r � p ^ a�yzvnm{hspqpxhjtn�$r � p ^ a�blkwmspqh=��o6mjkna | yqr�mjknpqhsrit
hjtipxr��Ih{yz~�riyxh{pê}�yqr�mjknpqhsritwy
r � ¨q�Ñ±Í² ]2^ hjy
h{y/¦woTyxa | rit¢p ^ a�Ta4tna � hj~�~�m{oTyqyqhyWG~�o6pqhsrit r � yxac~�pxh{rTt��loTt | rit
p ^ a~ ^ o � o�~�pqa � hXaco6pqhsrit�¦=r�p ^ r � p ^ ab�knmspqh=��o�m{kna | yqr�mjknpxh{rTt>hjt¢yqa4~�pqhsrit D oTt | p ^ a��Ih{yz~�riyxh{pê}�yqr�mjknpqhsrit
hjt%yxac~�pqhsrit3d=²
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v ^ o�yqa�£êyqvWo�~�a�yqr�mjknpxh{rTt�r � p ^ a � o�b�hsm{pxritI£ê¤ToT~�rT¦whGac§Ikwo6pqhsrit¡¨q�Ñ±
o6m{rTtw��p ^ a,a��np � acb�o�m{y q

< f  *� _ f  *�  � i�i ¨:� = �$NG¨ � �$� = ±x± � ` ¨��!��� = ± ¨q��dI±
�y¢v=r�hjtTpqa | rTkwp h{t¯p ^ a�h{tip � r | kw~�pxh{rTt�D
p ^ h{y3h{tipxa � v � a4pqo6pqhsrit � o�hsmjy¢oTy yxrIrTtYo�y3blknm{pxh'��o�m{kna | tnacyqy
rn~4~�k � y�²<c2oTyxhj~�o�msm{}�p ^ h{y�b�aco�twy�p ^ o6p�¦nh{~ ^ o � o�~�pqa � h{yqpxhj~�~�k � ��acy,~ � rTyzy�h{t v=rTyqhspqhsrit�yzvwoT~�az1 _ ²u��tna
b�kwyqp ~�o � a � knmsm{} | h{yqpxhjtn�Tkwh{y ^ ¦=a�pê©
a�a4t>pê©
r$yqhspzkwo6pqhsritwy�² ]2^ a � o�hsmjk � a'r � p ^ a�m{rn~�o6m=~�rTt | hspqhsrit%¨ªdn±�o6p o
~4o�kwyqpxhj~�vWrTh{tip2v � a4~�hjyqa�m{}¢b�aco�twy
p ^ o6p/p ^ a�v � r���a4~�pqhsrit¢r � tna�h{� ^ ¦=r � h{tw��¦nhj~ ^ o � oT~�pxa � hjyqpxhj~ %h	��h �>% rTtipqr
v=rTyqh{pxh{rTt%yqvWo�~�a$~ � riyqy4² G � rTyzyxhjtn�>¦Wa4pê©�a4a4t�yzkw~ ^ v � r6��a4~�pxh{rTtwy/r � ¦wh{~ ^ o � oT~�pqa � h{yqpxhj~ �-���h�/�h% b>oÑ}�o6mjyqr
^ o�vwv=a4t � r � ~�k � ��acy/p ^ o�p�o � a,tnr�p�~�msriyxa�hjt�v ^ oTyxa�£¥yzvwo�~�a�²~P�tup ^ h{y~�oTyxa�p ^ al¦nhj~ ^ o � o�~�pxa � hjyxpqh{~4y
~ � riyqy
hjt vWriyxh{pxh{rTt yzvwo�~�a%¨:NW±©2hsp ^ | h��Ga � actTp$b�rib�actipqkwb ¨�OG± ²zPêp$�Ta4tna � o�pxa4y�yqh{tw�Tknmjo � hspqhsacy,~�o�msm{a | gih{t(gIy
¨ôr � y ^ rn~hgIy2¦T}uo�two�msrT��} ©2h{p ^�^ }nvWa � ¦=r�m{hj~,~�rTtWyxa � ��o6pqhsrit¢mjoÑ©'yÍ±�hjtup ^ al�ihjyz~�rTyqh{pê}¢yxrTm{knpqhsrit�¨ôyqa�a$o6mjyqr
yqa4~�pxh{rTt%�n² D ± ²
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fIh{b>vnm{a4~�pxhj~ | h �åa � a4tipxhjo6m/�Ta�rTb�a4p � }�hjy o�kwyxa � knm2pxrIrTm
pqr ~�mjo�yzyxh � } blknm{pxh2��o6mjkna | yqr�mjknpxh{rTtWy�r � W � yxp
r � | a � � o�b�h{mspqrTt3¤io�~�rT¦nh=a4§Ikwo�pxh{rTtwy4² � a | r�twr�p
��a�p�h{tipqrlp ^ a | a4pqo�hsmjy/o�t |>� rTmsm{r�©�~�m{rTyqa�m{} � P � �1o�t |
� � f ` ��pqruv � r��Ih | a�b>o6pqa � h{o�mDtna�a | a | h{t p ^ a>yqa4§Ikna�m�r � p ^ a vwoTvWa � ² EWr � a�b�r � a�rTt¡p ^ hjy�pxrTvwh{~�rTtna
~4o�t>yqa�a � � V � `�tb	� � P a4kW���	� � ¬�knhNeÑd��¥²D��t>hjtipqknh{pxh{��a�v � acyxactipqo6pqhsrit�r � yxhjb>vnmsac~�pqh{~���a�rib�a�p � }l~4o�t o6mjyqr
¦=a � rTkWt | h{t � � � tw� D �¥²

� ��� � �����  � �� #��� 	� ���	� ��� ������-	� #� $<; ���! #��	 EG8 "�  �� 	 ��$F=�� 82: �6@ ��	 8 �
]2^ a � o�b�h{mspqrTtI£ê¤ToT~�ri¦nh`a4§Ikwo�pxh{rTt�h{y | a'W=tna | oTy2o�t ^ }Iv=a � yzk � � oT~�adq


 ¨Y" ±��|-i¨��!�$NF� � ���t��Oå±o/ < � ¨�14351�q�<1U±���� s#" ¨��!�$NF�YOG± � J�;
© ^ a � a < � ¨Y1 3#1  �<1U±�Dlp ^ a yqvwoT~�a r � ��£{��a�pu¦wkwt | msa�r �,� kwtW~�pxh{rTtSr � tS�Ño � hjo�¦wmsacynD'~4o�t�¦=a�~�rTtI£
yqh | a � a | o�y 1�� � r � ) �9� ¨ªrik � vwo�v=a � ±Í²¯��ti} �q��a�rib�a�p � hj~ �¡b�knm{pxh2��o6mjkna | yqr�mjknpxh{rTtAr � 
 ¨�" ± q
� � -T¨*XZ��Nå¨YXZ��� = ±!� � ¨YXZ��� = ±!�'o^" ¨*XZ��Nå¨YXZ��� = ±!��O1¨*XZ��� = ±x± ����¨YXZ��� = ±kX � � � X 7 8;¨�� = ±�;ZD/hjy o SOa��Ta4tI£
| � hjo�t yqkw¦Wb�oTtnh � r�m | hjt < � ¨Y1.3H1  �<1D±�m{}Ih{tw��hjt 
 ¨�" ± ² ]2^ a yxhjb�hsmjo � � � o�b�a�©
r � g�r � S;o6� � oTtn��hjo�t
yzkw¦wb>oTtnh � rTm | msh{a
h{t�v ^ o�yqa�£êyzvwo�~�a o�t | rTb�h{pqy;p ^ a/v ^ oTyxa � kwtw~�pxh{rTt � ² P�t$p ^ hjy;~4o�yqa�oTt |,� r � ��£Q¬ðv � rT¦I£
m{a4b>y D � � -i¨YXZ��Nå¨*X	�$� = ±��'o^""¨YXZ��Nå¨YXZ�$� = ±!��OO¨YXZ��� = ±q±����;¨*X	�$� = ±oX � � � X 7a8�¨:� = ±<;�h{yo D £ | hjb�a4twyqhsritwo6m
yzkw¦wb>oTtnh � rTm | m{}ihjtn� hjt3p ^ a,d6£ | hjb�a4twyqhsritwo6m1v ^ o�yqa�£êyqvWo�~�a�¨��!�$N����t��Oå±Í²
� a��np2©�a�hjtip � r | kw~�a,p ^ a$~�oTtnrTtnhj~�o�m`v � r���a4~�pxh{rTtub�oTvwvnhjtn� q

� q < � ¨�14321  �$1U± o 
 1m321  351
¨��!�$NF� � ���t��Oå±Po 
 ¨��!��N�� � ± �

E�hjt | hjtn��p ^ a
��actna � h{~�yxhjtn�iknm{o � h{pxh{a4yhU�~4o�kwyqpxhj~�yOr � p ^ a/yxrTm{knpqhsritl~�rTtwyqh{yqpqy-hjt | a4pxa � b�h{twh{tn��©2h{p ^l� a4yzv=a4~�p
pqr¡p ^ a%pxhjb�a%vwo � oTb�a4pxa � �$p ^ a%msrn~�o�pxh{rTt N r � p ^ au��actna � hj~3¦nh � k � ~�o6pqhsritwy�r � p ^ a �q©
oÑ�Ta � � rTtipqy�� q
� 
 � ¨ 
 ¨�" ±	� � ± ² ]2^ a4yqa$yxr�£¥~4o6m{msa | yqpqoT¦nmsa�yxhjtn�Tkwm{o � h{pxh{a4y�¨ô©�a � a � a � pxr¢p ^ aloT¦Wr��Ta � a � a � actw~�acy � r �
p ^ a��ztnr�p�yxr$ri¦i�ih{rTkWy �,tnrTpxh{rTt r � yxpzo�¦nh{m{hspê}W±�~�r �z� acyqv=rTt | yDpxr�p ^ a�vWrTh{tipqy�© ^ a � a r ¨:Nå¨YXZ��� = ±q±/¨Qyxa4a�i±
~ ^ o�tn�Ta4yDh{pqy
yxh{�Tt oTt | p ^ a � a � r � a � o�hsmjyUpqr�yzo6pqh{y � }�~�rTt | hspqhsrit%¨ªdI± ² ]2^ a�~ ^ oTtn��a�r � yqhs�it>h{t r ¨:Nå¨YXZ��� = ±
hjt | hj~�o�pxa�p ^ o�p�p ^ a>hjtIW=tnh{pxacyxhjb>o6mUo � a4o ^ o�y,y ^w� h{t�g6a | pxr J�oTt | p ^ a4t ~ ^ oTtn��a | h{pqy�r � h{a4tipqo�pxh{rTt`²�Pêp
^ o�vwv=a4twy o�p vWrTh{tipqy>© ^ a � a�p ^ a S-o6� � oTtn��hjo�t yqkw¦Wb�oTtnh � r�m | � � r�m | y � hjtAv ^ o�yqauyzvwo�~�a�o�t | p ^ a�h{pqy
v � r���a4~�pqhsrit � ritTpqr vWriyxh{pxh{rTt%yzvwo�~�a�¦=a4~�rTb�a4y'yqhjtn�Tknmjo � ²

� � � � �����B�-	D@ @�"� #$ $ 	�� @  ��	 8 � 8 E @  ;�$4��	$@�$Pêp�h{y
v=rTyzyxhj¦nm{a�pxr�~�mjo�yzyxh � } � r � p ^ a�yxpzo�¦nm{ayqhjtn�Tknmjo � h{pxh{a4yUr � p ^ a�v � r6��ac~�pxh{rTt � ²�i�r | knm{r�o | h �åa�rib�r � £
v ^ h{yzb r � p ^ auv ^ oTyxa�£¥yzvwo�~�a ~�rIr � | hjtwo6pqa4y ¨��!��N����t�YOG±�hjtipxr¡tnr � b>o�m ~�rIr � | hjtwo6pqa4y � r � © ^ hj~ ^ ©�a�kwyxa
p ^ ayzo�b�a�tnr�pzo6pxh{rTtbDT©
a gItnr�©ðp ^ a�a��noT~�p
o�two�ms}Ipxhj~�o�m=~4o�tnritnh{~4o6m � r � b�r � p ^ a�S-o�� � o�tn�Th{oTt>b�oTtnh � r�m |
� hjt¡p ^ a tna�h{� ^ ¦=r �z^ rIr | r � yqkw~ ^ yxhjtn�iknm{o � h{pxh{a4yhU�~4o�kwyqpxhj~�y4²�P�t¡p ^ a%��£¥¬°~�o�yqau¨ªrTk � vWo�v=a � ±'p ^ a � a�h{y
ritnm{}3rTtwa$vWriyqyqh{¦whsm{hspê}ZD=~�m{oTyqyqhyW=a | o�y2p ^ a  � yxhjtn�iknm{o � h{pê}3oTt | ~�o�msm{a | �'�I%�� ² ]2^ a$~�oTtnrTtnhj~�o�m � r � bÂr �
p ^ a$v ^ oTyxa � kwtW~�pxh{rTtuhjyrq � ¨��!��N����t��OG±�� �

d O�� o �
D ��O � s9NAO � ¨q�c�T±
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]2^ a � a4yqp � hj~�pxh{rTt r � p ^ a�b>o�tnh � r�m | � h{tYv ^ oTyxa�£,yzvwoT~�a�¨��!��N����t��OG±3¨�S-o6� � oTtn��hjo�t yqkw¦Wb�oTtnh � r�m | ±lh{y
m{rn~�o�msm{} | acyq~ � hj¦Wa | ¦i} q � N � o~O � s ��O%�

� � o �� O � � ¨q�Abi±

E�hjtwo6m{m{}	Dw~�rit | h{pxh{rTt�¨ªdn±
~�oTt�¦=a$y ^ r�©'t3pqr>¦=a,a4§Iknh{��o6m{a4tip/pxr������
��� �

� J�© ^ h{~ ^ DWh{turTk � ~4o�yqa � aco | yrq

� � s�� O � � ¨q��e�±
� � �"�n��� K6��) !> �d �X��� �'�X��%�%h �0����	�����(% ��Ft %h	  �2�I �A�(�n���/ �<�-��%h��/�(%'!	�h� % "�� �����������I%h	0���/��%h�� �n�
	�
 �<� �t�/ 	���/� �/� � �'���n�h:� %h ��� �
�X���h 	���h% ���/� �#� �  � ����� r�
� ! � �(�-%'� �/ � �g� �'��	P	 ���(�-%r��� %h ��� �
�X���h 	���-%����� � �<	�� �Z��� � ���Z� #_	 �_	��(� �� ���g� �-�>	 � � � �-� �g� �Z�-��-% ���<� $
�	��� �'��/� �<�/	Y�h F 
I�
:�<� �t�'���n� ������2�h% ��.��
���<��� �  �_%'���-	���/� � ! 
G� !	�h�A�-���h� ��	�����9�/� 	��(�^�
��g� ���$�����  � 	����T��� �(���h 	���/������%� �����
�#���h 	���h%G�o���/� �X���
�t� � �Z� �'�F� �_� � %h ��� �
�X���h 	��  % �/�/�/ �X���-�#�A!
� ���  ���� 	�"��� $4��� ;"@ � ;��-� 8 E �����*@�;�$ =� a$v � rn~�a�a | pqr a��wvnmjo6hjtup ^ a$oTtwo6m{}Ipxhj~�o6m � r � b r � p ^ a$yqhjtn�Tknmjo � h{pê}3o�t | p ^ a$blknm{pxhO�Ño�m{kwa | yxrTm{kwpxh{rTt`²
¬�a��Ta4tna � oT~�} ~�rit | h{pxh{rTt ¨x�/e�± ~�rTkWvnmsa | pqr�p ^ a,b>o�tnh � r�m | ac§Ikwo6pqhsritwy�¨x�AbI±D�Ths�Ta4y
p ^ a�ac§Ikwo6pqhsrit¢r � p ^ a
~4o�kwyqpxhj~�~�k � ��a�hjt3p ^ a ¨��!�$NW±
yqvwoT~�a q

��� �
D
���
�

N �
�

]2^ h{y�~�k � ��aZDTvnhj~�pzk � a | hjt WW�Tk � a,�ZDThjy�~4o6m{msa | p ^ a�~�kwyzv o�t | h{y�p ^ a�rTtnm{}>msrn~�o�mw��actna � hj~'yxhjtn�iknm{o � h{pê}lr �
� hjtlrik � ~�oTyxaT²%Pêp�h{y � r � b�a | r � pê©�r�~�ritT�Ta��$~�k � �Ta4y�pB@o�t | p � ��r�hjtnhjtn�,o6p�oyqh{tw�Tknmjo � v=r�hjtTp
¨�� � ��� � ±
©
a>~�o6m{m;p ^ a ~�kWyqv¡��a � pxa��`²QPêp�hjy�o6mjyxruvWriyqyqhj¦nmsa�pxr%vnm{r�p�p ^ a b�knmspqh��Ño�m{kwa | v ^ o�yqa � kWtw~�pqhsrit � ¨��!�$NW±Í²
]2^ a���o � hjo�¦nm{a�O¡hjy�a�m{h{b�hjtwo6pqa |¡� � rib9¨x�Ñ�T±�kwyqh{tn�%p ^ adW � yqp�a4§Ikwo�pxh{rTt�r � ¨q�Abi± ² ]2^ hjy�a4§Ikwo�pxh{rTt ^ o�y
a��wo�~�pqms}%p ^w� a4a � a4o�m � rIr�pzy | a4v=a4t | hjtn�urTt ¨��!��NW±�hjtwyxh | a�p ^ a ~4kwyqv ¨ªhQ² aT² � r � o �

� � �
N �
�

� � � �
� � �
N �
�
±Í²

��t p ^ a�~4o�kwyqpxhj~�D�pê©
r�r � p ^ a4yqa � rIr�pqy�o � a¢h | a4tipxhj~�o�m�oTt | o6plp ^ au~�kwyzv ��a � pqa���p ^ a�p ^w� a�auo � a¢p ^ a
yzo�b�aT²RE�h{�Tk � a D oi±Dy ^ r�©'y � r � yqkw~4~�acyqyqhs�Ta'pxhjb�a4y
p ^ a�vnm{r�p�r � p ^ a�v ^ o�yqa � oTy�o � kwtw~�pqhsrit¢r � NG² ��tna
~4o�tlrT¦wyqa � ��a�p ^ a2¦nh � k � ~�o6pqhsrit�o�p-pqh{b�a �$� m{a4o | h{tn��pxr�o�p � h{vwmsa�£Q��o6mjkna | ¨ªp � hjvnm{h{~4o6pqhsrit=±-v ^ o�yqa � kwtw~�pqhsrit`²
� rTh{tip��¡h{t | h{~4o6pqa�orgThjt(g�¨ªr � y ^ rn~hgw±-hjt>p ^ a'oTyqyqrn~�hjo6pxa | �Ihjyq~�rTyqhspê}�yxrTm{knpqhsrit>o�t | v=r�hjtTpzyPp\o,~�oTkwyxpqh{~
v=r�hjtip�² G oTkwyxpqh{~�v=r�hjtipqy'yqa4vwo � o�pxa�p ^ a$yqr�mjknpqhsrit3hjtipxr 	���� ���T%h �����X� �/�/���������g� ���F���(�-% ¨�WW�Tk � a$�T± ²� alo � a$o6mjyqr�hjtipxa � acyxpqa | h{t%p ^ al¦nhj~ ^ o � oT~�pxa � hjyqpxhj~�~4k � ��a4y4² � ac~�o�msm1p ^ o6p�p ^ a4}uyzo6pqh{y � } VNå¨YXZ�$� = ± �"\� ]n¨YXZ��Nå¨*X	�$� = ±���OO¨YXZ��� = ±q± � yqh{tw��p ^ o6pD¦nhj~ ^ o � oT~�pxa � hjyqpxhj~�y-msh{a2rTt � � 
 ¨�" ±1©
a
�Ta�p D�kwyqh{tn��p ^ a'yxac~�rit |
ac§Ikwo6pqhsrit3hjt�¨x�AbI±�q " � ] ¨��!�$NF�YOG±�� o � � ] �#O �
]2^ a � a � r � a	DOp ^ a¢p ^w� a�a¢yqr�mjknpxh{rTtwy � r � O r � p ^ a W � yxp,ac§ikWo6pxh{rTt�hjtY¨x�AbI±�~�r �q� a4yzvWrit | msrn~�o�msm{}�pqr�p ^ a
�Ta4~�pxr � WWa4m | VNå² � a � a4v � acyxactTp�p ^ h{y,b�knmspqhD��o6mjkna | ��ac~�pxr � W=a�m | hjt W=�Tk � a D ¦=±l¨ôp ^ a N¡yz~�o�msa�h{y�tnr
p ^ a yqoTb�a>oTy�h{t�oi±q±Í² ��y�a��nv=a4~�pxa | D-v � rT¦wmsacb�y�rn~�~4k � o6p�p ^ a¢~�o�kWyxpqh{~�vWrTh{tipzy�© ^ a � aQO�� _¢¦=a4~�rTb�a4y
hjtIW=twhspqa�² � rTpxaZD ^ r�©
a��Ta � Dwp ^ o�p'p ^ alyxrTm{kwpxh{rTt�yqpqoÑ}ny'yzb�rIrTp ^ h{t¡v ^ o�yqa$yzvwo�~�a¢¨�O%��NW±Í²���tna$~4o�t�o6mjyqr
v � ac~�hjyxa4ms}�h | a4tipxh � } a4oT~ ^ ¦ � o�tw~ ^ r � � pxr�p ^ a�~�r �q� a4yzvWrit | hjtn�$¦ � o�tw~ ^ r � O ¨ôb�r � a | a4pqo�hsmjy rit p ^ h{y
hjt
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yqa4~�pxh{rTt%�T±�o�t | ~ ^ a4~hg p ^ o6p � �� O ^ r�m | y/msrn~4o6m{ms}T²
� yxhjtn�%p ^ hjy,hjt � r � b>o6pqhsrit�D1©
a�vnm{r�p ¨�WW�Tk � a D ~c±x± bur � p ^ a4yqa>¦wh{~ ^ o � oT~�pqa � h{yqpxhj~�yh{tY¨ôpnD }w±�yzvwoT~�a�²
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v=r�hjtip>¨��!���`± � � rTb9¨:8;¨�� = ±���� = ±p ^ a4t�p ^ a b�hjtnhjblkwb hjy,o�t�o�¦wyqr�mjknpxa b�hjtnh{b�kwb�oTt | p ^ a �Ihjyq~�rTyqhspê}
yqr�mjknpqhsrit � yzo6pqh{y WWa4y�¨ôp ^ oTt(gIy2pxr%¨x�4dI±q±�q

� ¨��!�$�å± � ` ¨��!��� = ± ¨ D bi±
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P � b�r � a�p ^ oTt$ritna
b�hjtnhjb�o�mn¦nh{~ ^ o � o�~�pqa � h{yqpxhj~ � a4oT~ ^ a4y�¨��!�$�å±�D�©�a/tnr�pqa¨:8;¨�� =� ±���� =� ± � 9 � h h � p ^ a��,hjtnh{pxhjo6m
v=r�hjtipqy�r � p ^ a4yqal~�k � ��acy�² ]2^ a4t�DGp ^ a��Ih{yz~�riyxh{pê}�yqr�mjknpxh{rTt � yxa4msac~�pqyp ^ alo�¦wyqr�mjknpqalb�h{tnhjblkWbßriknp�r �
p ^ a � a�mjo6pxh{��a�b�h{twh{b>o q

� ¨��!�$�å± � b�hjt� 9 � h h � ` ¨��!��� =� ± ¨ D e�±


���� � � �   	��-	D@ ��"���� ���@�2;��! #���A=�� 8���"����
�\b�a4tipxh{rTtna | h{t � acb�o � gldW²{�	Di©�a~�o�t ~�rTtwyqh | a � p ^ a���£¥¬Spxhjb�a | acvWact | actTp � oTb�hsm{pxritI£¥¤io�~�rT¦nhWa4§Ikwo�£
pqhsrit�oTy2o D £¥¬«yxpzo6pxh{rTtWo � } a4§Ikwo6pqhsrit`² ]2^ a � acyqkwmspzy/r � yqa4~�pxh{rTt�dW²{��£¥dW² D ~4o�tu¦Wa,a��Ipqa4t | a | pxr o>b�r � a
�Ta4tna � o�m`v � ri¦nm{a4b8¨ôa4tw~�rTkwtipxa � a | hjt%yxac~�pqhsritu�i±
yxa4p
p ^ a D £¥¬Â¨��!���å±
yzvwoT~�a qRSSST SSSU � �  Í¨��!���å± s"yzkwv . )*+ - � � n¨��!�$�å± (do ' ¨��!�$�%��(n±�; � JE� '*),+B�

� ¨��!�$�å± � � = ¨��å±��0?A)\G��B�
¨ � �  �� � � i± � � � J&�q?A)5G
	 ¨ D �i±

© ^ a � a�p ^ a ¦Wrikwt | o � }�~�rTt | h{pxh{rTtWy�rTt v + � G ��� G�	 o � a�b�hs�Ip�¬�h � hj~ ^ msa4p�U � a4kWb�oTtwt�¦Wrikwt | o � }
~�rTt | hspqhsritwy,o�t | � h{y�p ^ a a��npqa � hsr � twr � b�o�mô²dSOh g6a>hjt yxac~�pxh{rTt dW²{�	D � ~4o�t�¦Wa¢y ^ r�©'t pxr�yqr�m{��a>p ^ a
a��nhsp2pqh{b�a$rivnpxhjb>o6m1~�ritip � r�m1v � rT¦nm{a4b�¨x�c�i±¨ D Ji± ©2h{p ^ a��nh{p2rTt5G � ² ]2^ a | }ntwoTb�hj~�o�m1yx}nyqpxacbÂhjy'kwtI£
~ ^ o�tn�Ta | �2F������>	 © ^ a4t ~�k � ��acy � aco�~ ^ G�	«© ^ a � alp ^ a4}%o � a � a'xWa4~�pxa | yx}nb>b�a�p � hj~�o6m{m{}�©2h{p ^�� a4yzv=a4~�p
� ¨Qyxa4a�p ^ a�r � acb �n²{�AJ�hjt � c2o � �6d	�ª±Í²

� yxhjtn�up ^ a>o � �Tkwb�actTpzy�~�rTtipqo�h{tna | hjt�yxac~�pqhsrit�dW² D DGh{phjy�vWriyqyqh{¦wmsa�pxr�y ^ r�©Øp ^ o6p�¨ D bi±2oTt | ¨ D e�±
^ r�m |  � ©
a%~�rTtwyqh | a � p ^ a�¦nh{~ ^ o � o�~�pqa � h{yqpxhj~u~�k � ��acy�Nå¨ � �$� = ±�© ^ h{~ ^ o � a�b�h{tnhjb>ow² � r�pxa�p ^ o6p p �
~4k � ��a4yrTtwms}�yzo6pqh{y � }�p ^ a � a-xWac~�pqh{tn�%¦=rTkwt | o � }%~�rTt | hspqhsrit¡© ^ act�pzo�tn�Ta4tippqr�o�~�rTti��a���¦=rTkWt | o � }�²Pêp2hjy2a��noT~�pqms}u¦Wa,p ^ al~�oTyxa � r � p ^ al¦wh{~ ^ o � oT~�pqa � h{yqpxhj~�y � a4o�~ ^ h{tn��p ^ al~�oTkwyxpqh{~�¨Qyxa4a ¨x�4�I±
o�t | WW�ik � a D
~Ñ±Í²
� � �"�n��� Y2�XY�� �
 %���� � �'�X�-� �����!� �h%��(�/� ��% 	 � 	��(� ��� ��� ���/�
���t��� � ��� ���-�X�'� ��� %-���'	����� � ! % ! � �(�
��� � � ���/�
� � ��� �  % �2FI�	�'	�� ��	�������-�
�<�/�>� ���/�
� � ��� �d����-%�� � ! � � �2F'�>�X�� ������
#
 �����/� ���
�<�g�h:���/� � �� �-�/�g�h	P	�� � 
�"�� 	� � �d� ���(�-� � �'��	R��� ���-�X�'�  � %'���-	���/� ��! �>!�!n������� %'�z� �'�<���$# ' ! �>!


���
 � ���� #��$ =8 ��� ��� ;� ��	 8 ��EG8 �,@  ;�$4��	D@ ������6@ ��	 8 �
]2^ a'msrn~4kwyUr � ~�rTt��xkn�To�pxa�U6~�oTkwyxpqh{~2v=r�hjtipqy h{y�tna�a | a |>� r � rik � vwk � v=rTyqa'r � ¦wkwhsm | hjtn�$p ^ ablkwmspqh=��o6mjkna |
v ^ o�yqa�£êyqvWo�~�a2yqr�mjknpxh{rTt kWyxhjtn�$p ^ a��Ihjyq~�rTyqhspê}lyqr�mjknpqhsrit � ²�® �Ta4t�p ^ rikn� ^ yqa4~�pxh{rTt �$v � r��Ih | a'o,��actna � hj~
| a4yz~ � h{vnpqhsrit¡r � p ^ a¢~�oTkwyqpxhj~�D1p ^ h{y$h{y$o%§Ikwo�msh{pqo�pxh{��a>h{t � r � b�o�pxh{rTt`² � a | a � h{��a ^ a � a¢o%tIkwb�a � h{~4o6m{ms}
kWyqoT¦nmsa�ac§ikWo6pxh{rTt�pxr ~�rTb>vwknpqa r ¨:Nå¨YXZ�$� = ±x±¨ôyqa�a ¨Q�i±q±Í²

]2^ a ~�rTb>vWritna4tipzyoT~�pqkWo6m{ms}�tna4a | a | pqru~�rTb>vwknpqa r o � a�¨ � _ f�j � 	� i
�
 � � � ] f�j � 	� i

�
 � ±Í² � a>o�yzyqkwb�a�p ^ a| rTb>o6hjt�DI©�a,o � ah{tipxa � acyxpqa | h{t�D ^ o�y/~�ritwyqpqo�tip r yqhs�it�Dnp ^ h{y/hjy
p ^ a,~�oTyxa�kwtipxh{m r � JW²(Pêp/oTknpxrib>o6p�£

hj~�o�msm{} ~�msriyxacy�p ^ a | rTb>o6hjt o6pl~4o�kwyqpxhj~�y4² ]2^ acyxa¢§IkwoTtTpqhspqhsacy$~�oTt�DOrit�rTtna ^ oTt | D�¦Wa�~�rTb>vwkwpxa | ¦i}
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| h �åa � a4tipxhjo6pqh{tw�>yq}nyxpqa4b8¨ D ±�©2h{p ^%� a4yzvWac~�p2pxr � = qRSSSSSSSSST SSSSSSSSSU V� _�  � ¨*X	�$� = ± �a"\� ]n_I¨YXZ��Nå¨*X	�$� = ±��YO1¨YXZ�$� = ±x± � _�  � ¨*X	�$� = ±&s � � �" � ]�] ¨YXZ��Nå¨YXZ�$� = ±!��OO¨YXZ��� = ±q± � ]
�
 � ¨YXZ�$� = ±��

V� ]�  � ¨*X	�$� = ± � o^" � _g_ ¨YXZ�$NG¨*XZ��� = ±��YO1¨*X	�$� = ±x± � _
�
 � ¨*XZ��� = ±;o � � �"\� _<]I¨YXZ��Nå¨*X	�$� = ±��YO1¨YXZ�$� = ±x± � ]

�
 � ¨*X	�$� = ±

�
_
�
 � ¨:8;¨�� = ±!��� = ± � J&� � ]

�
 � ¨�8�¨:� = ±!��� = ± � �

] �
�
 � ¨�� = ± �

¨ D �i±

��t�p ^ a>r�p ^ a ��^ oTt | D`hjtwyxpqa4o | r � yqr�m{�Ih{tw�3p ^ h{y�yqa�p�r � �¬�®cDå©�a�~�oTt | a � h{��a�o3vwo � pqh{o�m | h��åa � a4tipxhjo6m
ac§Ikwo6pqhsrit�ac§Iknhs��o�msactTpDpqr ¨ D �i±
¨ômsh g6a | a � h{�Ih{tw� ¨Q�T± � � rTbß¨ D ±x± ²;S-a�pUkwy�yxa4pDh{tip � r | kw~�a'o$ti©2©A��o � hjo�¦nm{a	D
| a-W=tna | h{tupxhjb�a$o�t | yzvwo�~�a�¨ � � hjy2p ^ a,p � o�twyzv=rTyqar � � ± q

� ¨��!��Nå¨��!��� = ±x± �ì¨ v Nå¨��!�$� = ±v � = ��v OO¨��!�$� = ±v � = ± � �
oTt |

l¨��!�$NG¨*XZ��� = ±��YO1¨*X	�$� = ±x± � � "\� ]g_I¨*XZ��Nå¨YXZ��� = ±!��OO¨YXZ��� = ±x± "\� ]<]n¨YXZ�$NG¨*XZ��� = ±��YO1¨*X	�$� = ±x±
o^" � _g_ ¨YXZ�$NG¨*XZ��� = ±��YO1¨*X	�$� = ±x± o^" � _<] ¨YXZ��Nå¨YXZ�$� = ±���OO¨YXZ��� = ±q±��

]2^ a4t�D � ¨��!���å±2~�o�tu¦=a$kwtnhj§ikwa�m{} | a-WGtna | a��Ta � }I© ^ a � a�¨ôh{tup ^ a��ihjyz~�rTyqh{pê}¢yxactwyxa�±
o�t | ~�oTt�¦=a$y ^ r�©'t
pqr yqo�pxhjy � }¢p ^ a,p � o�tWyqv=r � p/a4§Ikwo6pqhsrit\q� � �  q¨��!���`± s#"k� ]n¨��!�$�%� � � I± � � w¨��!�$�å± �
$¨��!���I� � � W¨��å±q± � � ¨��!���`±��� ¨:8;¨��å±!���å± �Ø¨�J&� � ] �

�
 ¨��å±q±��0>�?A@B�C/21 � ¨Q� Ji±

]2^ hjy'yq}nyxpqa4b5Dn© ^ a4t%~�rTkwvnm{a | pxr%¨q�Ñ±���h{��acy
p ^ a$tnac~�acyqyzo � } h{t � r � b�o�pxh{rTt3pxr¢~�rib>vwknpxa r ¨��!���`± �� ¨��!���`±�� ���¨ôp ^ a W � yxpl~�rTb>v=rTtnactTplr � � ²,P�t yxac~�pxh{rTt �&D;©
a¢kwyqa¢p ^ h{y�~�rTkWvnmshjtn��pqa4~ ^ twh{§Ikna3kWtTpqhsm�©�a
actw~�rikwtipxa � o�~4k � ��a�© ^ a � a r �lJw² ]2^ h{y2yqp � o6pqa���} | a-W=tnacy'o � � a4a$¦Wrikwt | o � }¢v � ri¦nmsacbu²
� � �"�n��� Y2� 3 � ��� #t� �<�� ��� � �c�I %r%'���-	���/�9 % 	 ��� ���>�#�	����	��(� � � �	� �/��������\�
�<#�����
{� r ¨:Nå¨*X	�$� = ±x±� � 	��(���@�
�#�g�h���� �'���/�>	� 	�� r ¨��!���`± � ���
�'���� ��� ��� 	� � �T������%��
�Z� �2!	�h	� % �X� �  	� �<�/	 �r	 ���t��%'���I%h ��������r� �'	����A������� ���I%'�� 	@�/�/�/���% � ���/�� ��� 
{ 	�� ���
��	�{�/�/������� �����<%� �����
�#���T%'�/�y�
	�����(%1���/	6�����I%�	�:�-% � !

���� � ;�� � 8 	����
	F8 ;���� � � @C8 ���	 ��	D8 ��$
�t�hjtTpqa � a4yqpxhjtn�¢¦i}i£¥v � r | kw~�p$¨ôo�m{yqr � r ��^ hs� ^ a � | hjb�actwyqhsritwyÍ±/r � yqa4~�pqhsrit%dW²{�,h{yp ^ al~�ritwyxp � kW~�pxh{rTt%r �
riknpx�Tr�hjtn��¦=rTkWt | o � } ~�rit | h{pxh{rTtwy
pxr �q~�msriyxa��,rTk � DI}�a4p
kWti¦=rTkWt | a | D | rTb>o6hjtk+�²{S-a�p/kwy �q~�m{rTyqa��lp ^ a
| rTb>o6hjtC+ìyqoÑ}urTt%p ^ a �qmsa � p ��kwyxhjtn�3o�~�k � ��aQG � � -T¨��!�$� � ± � � � 8�¨:� � ±�;T² � a � k � p ^ a � o�yzyzkwb�a
p ^ o6p2p ^ a$¦nhj~ ^ o � o�~�pxa � hjyxpqh{~~�k � ��acy2yqo�pxhjy � }\q

VNå¨YXZ��� = ±q± 5 JE�~?A)\G � � ¨Q�w�Ñ±
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hQ² a	DwritkG � DW¦nhj~ ^ o � o�~�pxa � hjyxpqh{~4y�~4o�turTtwms} �2Ft 	 p ^ a$tna�© | rTb>o�h{t,+ � �[+ �C-T¨��!���å± �~�C7 � � ;i² � a
twr�©ShjtTp � r | kW~�a�p ^ a,¬�h � hj~ ^ m{a�p'v � rT¦nm{a4b qRSST SSU � �  Í¨��!���å± s"yzkwv . )*+ - � � n¨��!�$�å± (do ' ¨��!�$�%��(n±�; � JE� '*),+ � �

� ¨��!�$�å± � � = ¨��å±��6>�?A@�¨��!���å±K/\G0�
� ¨��!�$�å± � s�a�o>�?A@�¨��!�$�å±6/2G � � ¨Q� D ±

E=r � yxhjb>vnm{h{~�hspê}ZDG©
a�kWyxa | GAoTt | G � pxr | a4twr�pxa � acyqv=a4~�pxh{��a4ms}%p ^ a�vwo � pzy�r � p ^ a�¦Wrikwt | o � }%r � + �
~�r �z� acyqv=rTt | h{tw�lpxr p ^ a,r�m | Gð¨ G o�kW~ ^ } | o6pzo U�yqrTk � ~�aÑ±DoTt | pxr>p ^ a$tna�©CrTknpx£Q�Tr�hjtn�>¦Wrikwt | o � }T²

]2^ a�rTvnpqh{b>o�m�~�ritip � r�m ~ ^ o � oT~�pqa � hXaco6pxh{rTt r � yqa4~�pxh{rTt dW² D ¨ D Ji±,o�t | ~�rTt | h{pxh{rTt¯¨Q�w��±�y ^ r�©�p ^ o6p
p ^ a$�Ihjyq~�rTyqhspê}3yqr�mjknpqhsrit�r � ¨Q� D ±
b�o�pq~ ^ acy2p ^ a � acyxp � hj~�pqhsritur � p ^ a$�Ihjyq~�rTyqhspê}�yxrTm{knpqhsritur � ¨x��±�pxrk+ � ²
fIh{b>vnm{}�¦=a4~4o�kwyqa/p ^ a2a��Ih{pU~�riyxpDhjtu¨ D Ji±�DTo�~�pzkwo6m{m{}lo�t�a4tipqa � h{tn�,~�rTyqp � r � p ^ a'¦wh{~ ^ o � oT~�pqa � h{yqpxhj~�y D�pqotg6a4y
oTt h{t
W=tnh{pxa¢��o6mjkna¢rit G � ²,Pêp$p ^ a � a � r � a¢¦Wo � y,rTknp�o�ti} o | b�h{yzyxhj¦nm{a3~�k � �Ta4y$yqpqo � pqh{tn��rit G � o�t |
ritnm{}¢pqotg6a4y/hjtipxr o�~4~�rikwtip/~4k � ��a4y
hjyqyzkna |¢� � rTbwG oTy/h{tup ^ a,r � hs�Th{tWo6m`kwtI¦Wrikwt | a | v � ri¦nm{a4bu²
� � �"�n��� Y2�#k �h�_��� �Z�-	�:��� � � p �/� G � � p �' ���  % %h� + �'��'��	 ! � � � �'�X�'� ��. % �,���/� ����%-���'� �/%
� ����h:���I�X�'	R��� ���-�X�'� 
{ 	�� �� %n� ����	� �������I%���/�
� � ��� �k� ������ 	�����(%'!��@���'�\	��(��� � � 	��
 %P�F� � �'�X�'� �t�A�-%
� �/	{%'���'� % 	��d%'��	� % �P�-%r	������-�#��%�%h:� ����� ���
��	����h%h %��-���r	��(� �2Ft %h	��'�F��������� �
�> �-���'���-%�%r�����<�A %n����%h 	��
%'�����
	����� �;���
�<�g�h:���/� ��F'�(�g�h �<�'��	�%@ � �/:���/	 � 	��(� ��� ���-�#�-�  %�
 �'� ���(��%'��� �/���  ���t��� � �����!� �-%��
�����/%�	��
	��(� �t�-	 �g�h�d �� %h	�:�<����	� �<�/�q���/��	Y� ��� ���(��� �	�'	��n�h��2�/	���/�,��%'�<�'	���/� �>! 
���! � �(�����/� �/ 	���/� � � � �/� %'������!� �h%��(�/� ��%T	��1! �����n� � ���
���t��� �k���/� �/ 	���/� � ! �/� � ���-!
� 0������ 	O	��4��� 	D*%� � ���Í	�� � �$���%�'& +;��4��	�����

��k � b>o6hjtðrT¦n��a4~�pqhs�Ta�hjy¢pxrYy ^ r�© ^ r�© o blknm{pxh���o6mjkna | yqr�mjknpqhsritð~�o�tS¦Wa�yqvnm{h{p�o�t | ~�rib�vWknpxa |
kWyxhjtn���ihjyz~�rTyqh{pê} yqr�mjknpqhsritwylr � ¨x��±Í² � a%kwyxa%p ^ a�hjt � r � b>o6pqhsrit"rit"p ^ a %h	Y�h�E�-	���� � r � p ^ auyqr�mjknpqhsrit
v � r��Ih | a | h{t¯yqa4~�pqhsrit¯�w² � oTt | o�~�pzkwo6m{m{} vWa � � r � b p ^ a�oTtwo6m{}nyxhjy � r � ����� ~�kwyzv¯~�o�kWyxpqh{~	D © ^ hj~ ^ h{y
m{rn~�o�msm{} | h��Ga4rTb�r � v ^ hj~�o�msm{} a4§Iknh{��o6m{a4tip2pxr>p ^ a,��actna � h{~�yqh{tw�Tknmjo � hspê}  � ²����� � � 8 8 ��� $ 	���� "�� �  #"$;��� $ 8 "$; ��	 8 �� a � rn~�kWy W � yxp�rTt%p ^ alyxhjb>vnm{a4yqp�~�oTyxa,© ^ a � alp ^ alv ^ o�yqa�£êyqvWo�~�a$yqr�mjknpqhsrit�r � ¨ D ±2~�r�hjtw~�h | al©2hsp ^ p ^ a
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yqhjtn�Tknmjo � h{pxh{a4y�¨ôyqa4~�pqhsrit¡�I±2�Ta�pqy�b�r � a>~�rTb>vnm{hj~�o6pqa | q�p ^ a>tIkwb�¦Wa � r � v=rTyzyxhj¦nm{a�~4o�yqa4yh{tW~ � a4o�yqa4y�¨ô�
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o�ms�Tr � hsp ^ b ~�o�tA¦Wauhjb�vwmsacb�actipxa | ² ]2^ a � a4yqr�mjknpqhsrit r � p ^ a � o�b�h{mspqrTtI£ê¤ToT~�ri¦nh�ac§Ikwo6pqhsrit"o�t | p ^ a
p � oTtwyzvWr � p
a4§Ikwo�pxh{rTt�h{t ^ h{� ^ a � | hjb�actwyqhsritwy/h{y�vWriyqyqh{¦wmsa � ®�b>� b	�¥²
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��o�m{kna | v ^ oTyxa�£¥yzvwo�~�a2v � ri¦nm{a4bÂ¨Qo�y�~�o�t>¦=a�yqa�a4t � � rTb�m{h{tna¦=±;r � WW�ik � a D ² ]2^ a'rTkwpx��rTh{tw�$¦Wrikwt | o � }
~�rTt | hspqhsrit ¨ôyqa4~�pqhsrit�dW²Ï�T±'~�oTt�¦Wa�kwyxa | pxr�p � kwtw~4o6pxa�p ^ a�yxrTm{kwpxh{rTt�o6p�~�oTkwyxpqh{~�vWrTh{tipzy�² ]2^ alhjtIW=tnh{pxa
¨ôr � mjo � ��a�±�¬h � hj~ ^ m{a�pl~�rTt | hspqhsrit h{y,hjtipxa � v � a�pqa | o�y$p ^ a¢a��npxa4tWyxh{rTt r � p ^ a3yqr�mjknpxh{rTt kwyqh{tw�¡o�yxpqa�acv
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¦wh{~ ^ o � oT~�pqa � h{yqpxhj~�y�rit�oTWw�na | ¦=rTkwt | o � }�² ]2^ a � a-xWac~�pxh{rTt>~4o�t ¦=a�yx}nb>b�a�p � hj~�o�mw©2hsp ^¢� a4yzvWac~�pUpqr$p ^ a
twr � b�o�m-¨Qo�y � r � ~4o�kwyqpxhj~�y ±�¦wknp2b>oÑ}>o�m{yqr�rT¦=a�}¢b�r � a�yqrTv ^ h{yqpxhj~�o�pxa | � a-xWac~�pxh{rTt3m{oÑ©'y¨ôyqa�a ]2^ a4r � a4b
�w²s�2J>h{t � c2o � �6d	�ª±Í² ]2^ h{ypxac~ ^ tnhj§Ikna$©/o�y'r � h{��hjtwo�msm{}�v � rTv=rTyqa | hjt � ® E����i��� � r � �Ta�rTb�a4p � h{~4o6m1rivnpxhj~�y
¨Qtnr � b>o6m � a-xWac~�pxh{rTtG±Í² � rTpxa ^ r�©
a��Ta � p ^ o�p,p ^ a hjtip � r | kw~�pqhsrit¡r � yzkw~ ^ ¦=rTkWt | o � h{a4y,b>oÑ}���actna � o6pqa
twa�©Spê}nv=a4y2r � yqhjtn�Tknmjo � h{pê}¢o�t | ~�rib�vwmshj~�o�pxa,yxrib�a�© ^ o�p
p ^ a,��actna � hj~�~�m{oTyqyqhXW=~�o�pxh{rTt�� P a4k �Q²
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]2^ alr�p ^ a � vWriyqyqhj¦nhsm{h{pê}�pqr�yzvnmsh{p�p ^ a�b�knm{pxh;�Ño�m{kwa | yqr�mjknpxh{rTt%hjt�p ^ a�~4o�yqa$r � p ^ a�~4kwyqv � r � a��noTb>vnmsa
hjyrq

� E�h � yxp'~�rTb>vwknpqa,p ^ a��Tmsri¦wo6m`�Ihjyq~�rTyqhspê}¢yqr�mjknpxh{rTt ¨ªhjtC+'±Í²
� ¬a4pxac~�p'p ^ a�gih{t(g�¨ôy ^ rn~hgn±
kWyxhjtn� o�tuo | £ ^ rn~�o6m{��r � h{p ^ bu²
� V a4tna � o�pxa,o>tna�©ìyqr�mjknpxh{rTt � � rib°p ^ a�gThjt(g�kwyxhjtn�>h{p'o�y2yqrTk � ~�a,~�k � �Ta�²
� E�h{tnhjy ^ p ^ a,~�rTb>vwkwpqo6pqhsrit3¦i}¢vwo�pq~ ^ hjtn��p ^ a,yqr�mjknpxh{rTt�o6p
p ^ a,~�oTkwyqpxhj~oTy�v � rTv=rTyqa | h{t�yxac~�pqhsrit

�n²
]2^ a W � yqp/p ^w� a�a$v=r�hjtipqy/r � p ^ h{y2v � r�� � oTb°o � a�v � rivWriyxa | hjt � ® ED���T���¥² ]2^ a � knm{mOv � rn~�a | k � a�hjy'b�r � a
~�rTb>vnm{h{~4o6pqa | oTt | b�r � a | a4mshj~�o�pxa�pxr>h{b>vnm{a4b�actTp�¨�gThjt(g | a�pxac~�pqhsrit3hjy2tnr�p/o6m{©/oÑ}Iy � rT¦wkwyqpÍ± p ^ o�t�p ^ a
o�ms�Tr � hsp ^ bìr � yxac~�pqhsrit��w²IPêpDm{a4o | y ^ r�©�a4��a � pqr,o�t�h{tipxa � acyxpqh{tw� ���/� � ���-	���� � � r � yqpqo�pxh{rTtwo � } � o�b�h{mspqrTtI£
¤io�~�rT¦nhåac§ikWo6pxh{rTtWyrq
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¦Wrikwt | o � }�v � ri¦nm{a4b8¨Q���i± ²
� � yqa>p ^ a�p � o�~�a�r � p ^ a>yqr�mjknpxh{rTt o�y�¦Wrikwt | o � }�~�rTt | h{pxh{rTt¡rTt9gThjt(gIy�o�t | ~�oTkwyxpqh{~4y � r � o�tna4©

hspqa � o6pqhsrit`²,P�t p ^ au~�oTyxa¢r � y ^ rn~hgIy,p ^ a4yqa�~�rTt | h{pxh{rTt o � a hjyqr�p � rTvwh{~�²_E=r � ~�o�kWyxpqh{~	D;©
a3b�kwyxp
� acyxp � hj~�p/p ^ a | rTb>o�h{t�r � � acyxrTm{kwpxh{rTt¢pqr p ^ a$yqh | a�r � p ^ a$v � a��Ih{rTkwy/yqr�mjknpxh{rTt1²

� V r¢¦wo�~hg>pqr p ^ a$yqa4~�rTt | v=r�hjtTp'oTt | hspqa � o6pxa,kwtipqhsmOtwr gihjt(gIy'o�t | ~4o�kwyqpxhj~�y2o � a | a4pxa4~�pxa | ²
]2^ a2hjtipxa � acyxpqa | � aco | a � ~�o�t>~�rTti�Ih{tw~�a ^ h{b>yqa�m � p ^ o6pDp ^ hjyUo6m{��r � h{p ^ b«©�r � gIy;rTt>yqh{b>vnm{a2a��wo�b>vnm{a4y

hjti��rTms�Ihjtn�lritna�r � pê©�r ~4kwyqvWy�¨ôyqa�a,o6mjyxr � c � c��ª±Í² � a,p ^ hjt(g p ^ o6p2p ^ h{y2o�ms�Tr � hsp ^ b°b�r � a�r��Ta � yzo6pqh{y � }
p ^ a � r�m{m{r�©2h{tn�>tnhj~�a,r � | a � hjtn�>v � rTv=a � pê} q
S-a�p ¨ � � ±�¦Wa3p ^ a3yzkw~4~�a4yzyqhs�Ta>yqr�mjknpqhsritwynD
� ¦Wa4h{tn��p ^ a¢h{pxa � o�pxh{rTt h{t | a��`² ]2^ a4} o � a tnrTpltna4~�a4yzyqo � }
o�msm;yqkWvwvWr � pqa | hjt%p ^ a � knmsm | rib�o�h{tC+�² � a�o | rTvnp�p ^ al~�rTti��actipxh{rTtup ^ o�pnDG© ^ a � a��Ta � o � kWtw~�pqhsrit � �
hjy'tnrTp | a-WGtna | DWhsp'pzo g�a4y/p ^ a$��o6mjkna�r � hspzy �qvWo � a4tip ��¨ � � � � ±¨ôp ^ hjy � knm{a$~�oTt�Dnr � ~�rik � yqa	Dw¦=aloTvwvnm{hsa |
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� ��� � ����� �� =�� 8�� "����� a � acyxp � hj~�p$pqr�o vwo � pxhj~�kwm{o � � r � b r � yqpqo�pxh{rTtwo � } � oTb�h{m{pxrTtn£¥¤io�~�rT¦nh�a4§Ikwo6pqhsrit"o�t | � a � a � pxr�p ^ a
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© ^ a � a ) � �
� hjy�p ^ a>yqmsr�©'tnacyqyhjt | a��"¨ � hjy�o�yzb�rIr�p ^ ¨�p � ±�yqp � hj~�pxm{}�v=rTyqhspqhs�Ta � kwtw~�pxh{rTt�b�r | a�m{h{tn�

©/oÑ��a ��a�m{rn~�h{pê}hjt$p ^ a/b�a | hjkwb¢±Í² � a/o |W|�� r � yxhjb>vnm{h{~�hspê}$oyxrik � ~�a�¦=rTkwt | o � }�~�rTt | hspqhsrit$rTt������ J�q� ¨�J&�$� � ±�� � = ¨:� � ±��o� � /,1 � ¨ôdW�Ñ±
� rTh{tip
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p ^ a � oTb�hsm{pxritnh{oTt`²�c/h{~ ^ o � oT~�pqa � h{yqpxhj~~4k � ��a4y/o � a�~�o�msm{a | � ����% o�t | p ^ a,~�rTtipqrTk � m{h{twa4y/r � p ^ a�v ^ o�yqa	D
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