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e�^QVZVZ�fY;VXV;�þVZl�Ufa�î ¥ dO`bVZ`bapV¼t;^j�W�fY;S }b�fc�`ba�V/���sa VX\Z[Z`ba�}(UWa|\ZY;[g^Qt/\gUf`ba�V*\Zh�Y.t;`b�f`b[¾t_h�^j[X}bYwh�^jV¼^
[Z`b�fY�^ja�^Q�W`b}b`jc�V�\Z`+\Zh�^Q\¾`Qu5\Zh�Y�Y;�fY;t/\Z[ZUft$t_h�^j[X}bY.UWa�Y;�fY;t0\g[Z`je�^j}ja�Y/\ZUWt³Ufa|\gY;[Z^jt/\ZUW`bapV;��o�a��fUWmjY
\gh�Y�lph�`j\g`ja�V?UWa�Y/�WY;t0\g[X`be�^Q}ba�Y/\ZUWVXe:�z}b�fc�`ba�V�\Zh�Y;e'VZY/�fqjY;V+t�^j[X[Xr ­Òt;`j�W`b[ ° t_h�^j[X}bY¹^ja�S¡t�^Qa
t;`bcpl��WY'S�UW[XY;t0\g�fr�\Z`	`j\Zh�Y;[�}b�Wcp`ba�V;�+ð�^jt_h�}b�Wc�`ja�t�^Q[Z[ZUfY;V¼dÄ`Q\ghJ^(t;`b�f`b[¼^ja�S¶^QaJ^ja|\gU îst/`b�W`b[/�
� h�Y;[XY³^Q[ZY¾Y;Uf}bh|\z\sr�lOY;V�`juÇ}b�Wcp`ba?t;`b[X[ZY/VZlO`ba�S�Ufa�}'\Z`.Y�^jt_h(`juþ\gh�Y�VX\g^Q\gY/V�Ufa(^.t/`b�W`j[8`�t0\gY/\;�
� h�Y�yCY;^jm�anc�t;�fY�^j[*uv`b[Xt;Y.UWV´[ZY;VXlÄ`ja�VZUfd��WY�uv`b[*anc�t/�WY;^j[^]»î S�Y;t;^�rb�#^ja�S¹UWV´[ZY;VXlÄ`ja�VZUfd��WY$uv`b[

^j�W�tÀÁ^�qb`j[�t_h�^ja�}bUfa�}�UWa|\ZY;[g^Qt/\gUf`ba�V/�=� \.UWV³e'Y;SpU½^Q\ZY;S¶d|r�\Zh�[ZY/YËe�^QVZVZUxqbY?dO`bVZ`ja�V�t�^j�f�WY/S�\gh�Y
� Æ Å � ± Å ^ja�S Ô Â � � h�YwVZc�lOY;[XVZt/[ZUWl�\$S�Y/a�`j\gY/V$Y�^Qt_hJdÄ`jVZ`ba	� V�³n=�³�g-µ�7¶¸�g�t_h�^j[X}bYj�!��Ufa�t;Y'\gh�Y
uv`b[Zt/Y$t�^Q[Z[ZUfY;[XV*^j[XY³VZ`?ew^jVXVZUfqjY?­h¼Ø× ¤æÐ � § � :¾Y/« Å ¼ØÙ ¤æ¨p¥j§ � :�Y0« ° \Zh�Y�y5Y�^jm(uv`b[Zt/Y$h�^jV
^ja+Y0íE\g[XY;e'Y;�xr?VZh�`j[X\�[g^jap}bYj�

:�[Z^GqEUx\sr³UfV�d|r³uÒ^j[6\Zh�YPy5Y�^jmQY;VX\�uv`b[Xt;Y8`ba.^*l�^j[X\ZUWt;�fY5VXt�^j�fYj�n^japS�Uf\¿� V�Y-�AY/t/\gVL^j[XYPa�Y/}b�WUf}bUWd��fY
^Q\�l�^j[X\ZUWt/�WY�^jt/t;Y;�fY;[Z^Q\g`b[�Y;apY;[Z}jUWY;V/� � h�Y¼[ZY�^QVZ`ba�}j[g^�qEUf\sr+UWVzVX`�l�[XY/qQ^j�WY/a|\´`ba	^wt/`bVZe'UWt�VZt;^j�WY
UWV³\Zh�^Q\�Ux\¿� V$Y��ÄY;t0\gV'^j[XY?t;c�e$cp�½^Q\ZUfqbY��n\ghpY;[ZY�UWV$a�` a�Y/}|^Q\ZUfqbY�}b[g^�qEUf\g^Q\gUf`ba�^j�Lt_h�^j[X}bY¹­Òew^jVZV ° �
:�[Z^�q�Ux\sr UWV�a�`j\�UWa�t/`b[ZlO`b[g^µ\gY;S UWa|\g`(\gh�Y1�E\_^Qa�S�^j[XSÈ�:`ES�Y;�5^ja�S UWV³`ja��fr Ufa�t;�fc�S�Y;S h�Y;[XYwuv`b[
t;`be'l��fY/\gY/a�Y;VXV;� � h�Y¾YâípUfVX\ZY;a�t/Y¼`Qu6^$ew^jVXVZ�WY/VZV/��VZl�Ufa�î � dÄ`bVX`ba?t�^Q�W�WY/S�\ghpY¾}b[g^�qEUf\Z`ba?h�^jVPdOY;Y/a
lÄ`jVX\gcp�½^Q\ZY;S ^jV(\Zh�Y¹}b[g^�qEUf\g^Q\gUf`ba�^j�´uv`j[Zt;Y¹e'Y;S�UW^Q\g`b[/��~*Y0qbY/�W`bl�Ufa�} ^ja Y-�AY/t/\gUxqbY {Ec�^ja|\gc�e
\gh�Y/`b[Xr�uv`b[8}b[g^�qEUf\srËUWV8VX\ZUW�f�A`ba�Y�`juþ\ghpY¼lp[ZUWew^j[]r�}b`b^j�WV8Ufa(e'`ES�Y;[Xa:�)h|rEVZUft;V;�
� h�Y.Y0í�UWV]\gY;apt;Y�`ju�uv`bc�[´S�UWV]\gUWapt/\��Ac�a�[ZY/�½^Q\ZY;S�Ufan\ZY;[Z^jt/\ZUW`ba	Þ�Y;�WSpV*VZY/Y;e'V¼ew^Q\Zh�Y;ew^Q\gUft�^j�f�fr

c�a�[XY/Þ�a�Y/S
����Ufa�t;Y�ð)UWa�V]\gY/UWa	� VL\ZUWe'Yj�|�)h|rEVZUft;UWV]\gVLh�^�qbY�dÄY/Y;a'\g[XrEUfa�}¾\g`¼S�Y/qjY;�W`jl�^¾\gh�Y/`b[Xr³\gh�^Q\
\g[XY�^Q\ZV�\Zh�Y¼uv`jc�[�uv`j[Zt;Y/V´^QV�S�U)�AY/[ZY/an\´^jVXlÄY/t/\gV�`ju)`bapYj�Ác�a�UxÞ�Y;S(Þ�Y;�fS	�Ee$c�t_h:UWa+\gh�Y¼Vg^QewY�yP^�r
\gh�^µ\�Y;�fY;t0\g[ZUft;Ux\sr¼^ja�S$ew^j}ba�Y0\gUfVZeT^j[XY �X`bUfa�Y;S�UWa³Y/�WY/t/\g[X`bew^j}ba�Y0\gUWt�\ghpY;`b[]rb�6R Þ�[ZV]\)VX\ZY;l�^Q�W`ba�}
\gh�UfV�l�^Q\gh(yP^jV�\_^jmQY;a�d|r":¾�½^jVXh�`Gy�� 8 Y;UfaEdOY;[X}��O^ja�S@�p^j�½^Qe UWa+\gh�Y��½^Q\ZY ¥�¨bª � � V�yzhpY;a	\Zh�Y/r
S�Y/qjY;�f`blÄY/Sã^ h�Uf}bh��fr VZcpt;t;Y/VZV]uvc���\Zh�Y;`j[Xr¶c�apUfu rEUWa�}�\Zh�Y+Y;�WY/t/\Z[Z`bew^j}ba�Y0\gUft?^ja�S¶y5Y�^jmJuv`b[Xt;Y/V
UWa|\g`�`ba�Y"³n=�³�g-µ�7�@
Ú#³k5
9*uv`b[Zt/Yj�
yzh�Y/[ZY;Ufa�\gh�Y0r�l�[XY;S�Uft/\ZY;S dÄ`Q\gh	\Zh�Y�Y0í�UWV]\gY/a�t;Y.^japS¹ew^jVXVZY;V´`ju
\gh�Y3� � ^ja�S Ô Â dO`bVZ`ja�V å �bé � � hpY;UW[P\Zh�Y;`j[XrËyzUf�W�AdOY¾e'`b[ZY´uvcp�W�frwY0í�l��f`b[ZY/S+UWa?�½^µ\gY;[CVZY;t0\gUf`ba�V;�
< c�e'Y;[X`bc�V8^µ\Z\gY/ewl�\gVCh�^GqjY�^j�WVX`$dOY;Y;a?ew^jS�Y�\g`�Ufa�t;�fc�S�Y�\Zh�Y*V]\g[Z`ja�}³uv`b[Xt;Y¾^japS?}b[g^�qEUf\sr'UWaË^
c�a�UxÞ�t�^Q\ZUW`ba?VXt_h�Y;e'Yj�Ád�c�\�VX`'uÒ^Q[8a�`.Vg^Q\ZUWVXuÒ^Qt/\g`j[XrË\Zh�Y;`b[]r?h�^jVzdOY;Y/a:S�Y0qbY/�W`blOY;S
�
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¸ UW}jc�[ZY � � ¥ Ã ¸ Y0r�ape�^jawS�U½^Q}b[g^jeæ[ZY;lp[ZY;VXY;a|\gUfa�}$\ghpY�VXt�^Q\X\gY;[XUWa�}�UWa|\gY/[g^jt0\gUf`baw`Qu
\syC`³Y;�WY/t/\Z[Z`ba�VqEU½^�l�h�`j\Z`ba+Y0í�t_h�^jap}bYj���ó�� Û1���h��Ü û,� Ý õ�ûÞ��ù�û,Ü ö

R dp[ZUWY0u�S�UfVZt/c�VZVXUW`ba(`ju ¸ Y0r�ape�^ja+S�UW^j}b[Z^jewV8UfV8a�`Gy UWa+`b[XS�Y;[/� � hpY�}b`b^j�»`juþ\gh�UfV�VXY;t0\gUW`ja
UWVza�`j\�\g`'}bUxqbY�\gh�Y¼[ZY;^jS�Y;[´^'SpY/\_^QUW�WY/S:cpa�S�Y;[XVX\g^ja�S�Ufa�}�`ju ¸ Y0rEa�e�^Qa:S�UW^j}b[Z^je t�^Q�Wt;cp�½^Q\ZUW`ba�V/�
d�cp\�[Z^Q\gh�Y/[�^*d�^jVXUWtPy5`b[ZmnUWap}¼mna�`Gyz�fY;S�}bY8`QuOyzh�^Q\�\gh�Y8S�UW^j}b[Z^jewVÇ[ZY/l�[ZY/VZY;a|\;� ¸ `j[)^¾t;`be'l��WY0\gY
S�Y;VXt;[XUWlp\ZUW`ba+`ju ¸ Y/rEa�ew^ja:SpU½^j}b[Z^je'VCVZY/Y³^Qanr.{¾c�^ja|\gc�e ¸ UfY;�fS � h�Y;`b[]rË\gYâíE\��ÁYj� }�� å ¯µé �
¸ UW}�� � � ¥ VXh�`GyzV.^:\srEl�UWt;^j� ¸ Y0rEa�e�^Qa�S�UW^j}b[g^Qe:� � h�YËVX`b�WUfS �fUWa�Y/V�[XY;l�[XY;VXY;a|\�uvY;[XewUf`ba�V
�

Y;�fY;t/\Z[Z`bapV�UWa \gh�UfV�t;^jVZY���^ja�Sã\Zh�Y:yC^�qnrß�WUfa�Y+[ZY/l�[ZY/VZY;a|\ZV+^�l�h�`j\Z`ba
� � h�Y�^j[X[Z`GyzV�`jaã\gh�Y
uvY;[XewUf`ba��WUfa�Y;V�VZhp`Ïyæ\gh�Y.S�Uf[ZY;t0\gUf`ba `juPew^Q\Z\ZY;[}À�`Gy��'R�l�^j[X\ZUWt/�WY��WUfa�Y�[Zcpa�a�UWap}�'jd�^jt_m|yP^Q[ZS
UWaß\ZUWe'Y�' y5`bc��fS¡[ZY;lp[ZY;VXY;a|\+\gh�Y�t/`b[Z[XY;VXlÄ`bapS�UWa�}ß58A_µR¸©îsl�^j[X\ZUWt;�fY	e'`Gq�Ufa�}"´!@
7�Ú-587Hj�UWaã\ZUWe'Yj�
¸ UW}p� � � ¥ \Zh�Y;a [ZY;lp[ZY;VXY;a|\gV:\syC` Y;�WY/t/\Z[Z`ba�V(VZt;^Q\Z\ZY;[XUWa�} `B�T`ju³Y�^jt_h�`Q\gh�Y/[(d|r�Y0í�t_h�^Qa�}bUWap}
^¹lph�`j\g`ja
� 8 hpUWt_hãY/�WY/t/\g[X`ba Y;e'Uf\gV.^Qa�S yzhpUWt_hß^Qd�VZ`b[Xd�V.\gh�Y+l�h�`Q\g`ba UWV�a�`j\'VXh�`Gyza
�P\gh�Y
S�U½^Q}b[g^je%[ZY/l�[ZY/VZY/an\ZV´dO`j\gh(l�[X`�t/Y;VZVXY;V/�

�saËVZc�t_h�S�U½^j}j[g^je'V�Y0íE\gY/[Za�^j�O�WUfa�Y;V�[XY;l�[XY;VZY/a|\8[ZY;^j�º�n`bd�VXY;[]qj^Qd��WY�l�^j[]\gUWt/�WY/V;�4�sa|\gY/[Za�^Q�Ä�fUWa�Y/V;�
h�`GyCY0qbY/[;�pSpY;l�Uft/\�l�^j[]\gUft;�WY/V6\gh�^Q\�t�^japa�`j\�dOY8`bd�VZY/[XqjY;SwyzUx\gh�`jcp\)t_h�^jap}bUWa�}¾\Zh�Y8l�[Z`Et;Y/VZVLdÄY/UWa�}
[ZY/l�[ZY/VZY;a|\ZY;S
� � h�Y/r¹^Q[ZY�Vg^QUWS�\g`+S�Y/l�UWt0\b'Qq�Uf[X\Zc�^j��'�l�^j[X\ZUWt/�WY;V/��ð)a�Y;[X}jr ^japS e'`be'Y;a|\gc�e¬UWV
t;`bapVZY;[]qbY/S�^Q\´Y�^jt_h�qjY;[X\ZY0íÄ�»d�cp\´\gh�Y$ew^jVXV*`ju)qEUW[]\gc�^j�þl�^j[]\gUft;�WY/V´UfV*a�`j\´[ZY;{nc�Uf[ZY/S�\g`?dOY³\gh�Y
Vg^je'Y.^jV*Ux\¾UWV´UWa ^Ëuv[ZY/Y�l�^j[X\ZUWt/�WY³V]\_^Q\ZYj�»UÌ�èYQ�³Uf\´t�^ja¹^jVXVZc�e'Y$yzh�^Q\ZY/qjY;[�qj^Q�Wc�Y$UfV*a�Y/Y;S�Y/S¹\Z`
Vg^Q\ZUWV]u r�Y;a�Y/[Z}jr�^ja�S�ew`jewY/an\Zc�e�t/`ba�VZY/[XqQ^Q\ZUW`ba�UWa�\gh�Y5UWa|\gY/[g^jt0\gUW`ja
� �sa³Y;VXVZY/a�t;YQ�n\Zh�YLY0íE\gY/[Za�^j�



¥j¥

eàeà γá
eàeà + + + + ...

¸ UW}jc�[ZY � � � Ã���c�e¦`ju ¸ Y0rEa�e�^Qa¶S�U½^j}j[g^je'V³[XY;l�[XY;VZY/a|\gUWap} \Zh�Y?Y;�fY;t0\g[Z`je�^j}ja�Y/\ZUWt�VXt�^Q\X\gY/[ZUWap}UWa|\gY/[g^jt0\gUf`ba?dÄY0\syCY/Y;a	\sy5`'Y;�WY/t/\Z[Z`ba�V/�
�WUfa�Y;V�\gY/�W�)c�V¼yzh�^Q\$h�^jl�lOY;a�Y/S
��^ja�S¹\gh�YwUWa|\gY/[Za�^j���fUWa�Y/V�}bUxqbY'c�V$^(ewY/t_h�^ja�UfVZe uv`b[¼h�`Gy�Uf\
h�^jl�lOY;apY;S
�

< `j\ZY'\Zh�^Q\ ¸ Y/rEa�ew^ja SpU½^j}b[Z^je'V*�WUfmjY�\gh�`jVZY'UWa ¸ UW}�� � � ¥ ^j[XYwlpc�[ZY/�fr�V]r�e³dÄ`b�fUWtQ�Ç^Qa�S Sp`
üþý_� [ZY/l�[ZY/VZY;a|\Ë^jt/\Zc�^j�8l�^j[]\gUft;�WYw\g[g^i�XY;t/\Z`b[ZUfY;V/� � h�Y+qbY/[X\ZUWt�^Q�z^µí�UWV.[ZY/l�[ZY/VZY;a|\ZVw\ghpY�À�`Gy�`ju
\gUfewYQ�pd�cp\z\Zh�Y�h�`b[ZU��;`ba|\g^j�»^µí�UWV8Sp`�Y/V ü#ý_� [XY;l�[XY;VXY;a|\*^�VXl�^Q\gUW^j�
S�UfVX\Z[ZUWdpcp\gUf`ba
� � h�Y�S�UW^j}b[Z^je
^jt/\Zc�^j�f�fr$[XY;l�[XY;VXY;a|\gVC^#At4	r�m-³n7�t/`b[Z[XY;VZlO`ba�SpUWa�}¾\g`�\ghpY�^Qewl��fUf\Zc�S�YCuv`b[�\Zh�UWV�l�h|rEVZUft�^j�Ál�[X`�t/Y;VXV
\g`¼`�t/t;c�[/� ¸ `b[L^¼VXlÄY/t;UxÞ�t�l�^j[X\ZUWt;�fY8UWa|\gY/[g^jt0\gUf`ba�\gh�Y�VZc�e `Qu»^j�f��lÄ`jVZVZUfd��WY ¸ Y/rEa�ew^ja'S�U½^Q}b[g^je'V
e$c�V]\ÇdOY5^jS�S�Y/S�\g`j}bY/\Zh�Y;[Ç^jV#VZh�`Gyza$Ufa ¸ UW}�� � � � � � h�Y/[ZYC^j[ZYL^ja�UWapÞ�apUf\gY)anc�e³dÄY/[Ç`jupS�U½^Q}b[g^je'V
uv`b[P^Qanrw}bUxqbY;a�l�[Z`Et;Y/VZV;� � h�Y0rËt;^ja?dÄY�\gh�`jc�}bh|\8`juþ^jVC^$VZY/[ZUWY/VPY0í�l�^Qa�VZUf`ba?^j[X`bc�a�S+^³}j[Z`bc�apS
VX\g^Q\gYQ��yzh�Y/[ZY�\Zh�Y´hpUW}bh�Y/[5`j[ZS�Y/[5\gY/[Ze'VC^Q[ZY�\Zh�`bVXY�yzUf\Zh�e'`b[ZYzqbY/[X\ZUWt;Y/V;� � h�Y ¸ Y0rEa�e�^Qa�[Zcp�WY;V
uv`b[¼t�^j�ft;c��W^Q\gUfa�}?\gh�YwS�U½^j}j[g^je ^Qewl��fUf\Zc�S�Y;V¼^j[XY�S�Y/[ZUxqbY;S uv[Z`be \ghpYËï#^j}b[Z^ja�}bUW^ja S�Y;VXt;[ZUfd�UWap}
\gh�Y�l�^j[]\gUWt/�WY�Þ�Y;�fS�UWa|\ZY;[g^Qt/\gUf`ba�V/��R a�Y;t/Y;VZVZ^j[Xr	[ZY/{EcpUW[ZY/ewY/a|\´uv`b[´^ja|r(\Zh�Y;`j[XrJ­Ìï#^j}b[Z^ja�}bUW^ja °
\g`�dÄY�c�VZY0uvc��OUWV)\gh�^µ\CUx\¿� V ¸ Y0r�ape�^jawVZY/[ZUWY/V5e³c�VX\5t;`ba|qjY;[Z}jYj��UÌ�èYQ�6Uf\Le$cpVX\5dÄYâ7Ä³nA�@
7nr�58= ¸äã<5bm�=�³ d

8 h�UW�fY³\gh�Y/[ZY'^j[XY.^ja�UWapÞ�a�Uf\ZY$anc�e$dOY;[�`juLS�U��ÄY;[XY;a|\�lO`bVZVXUWd��fY ¸ Y/rEa�ew^ja S�U½^j}j[g^je'V�\Zh�Y/r
t�^ja¹^j�f�ÇdOY$t/`ba�VX\Z[Zc�t0\gY/S uv[Z`je ^Ë[XY;�½^µ\gUfqjY;�xr:VXe�^Q�W�þaEcpe$dÄY/[¾`ju�uvc�a�S�^QewY/an\g^j�º�Ä`b[*l�[XUWe'Uf\ZUfqbYQ�
qbY/[X\gUft;Y/V	S�Y0\gY;[XewUfa�Y;S�d|r�\gh�Y \ghpY;`b[]rb� � hpY S�UW^j}b[Z^jewV�UWa � ^jdp�WY � � � ­Ò^j�W`bap}ÈyzUx\gh�\ghpY;UW[
\g`blO`b�f`b}bUWt;^j�6Y/{nc�UfqQ^j�fY;a|\gV ° [XY;l�[XY;VZY/a|\�^j�f��`juP\Zh�Y1�n\_^ja�S�^j[ZS��:`ES�Y;��l�[XUWe'Uf\gUxqbY³qjY;[]\gUWt/Y;V¼\gh�^Q\
UWa|qb`j�fqbYPuvY/[Ze'UW`bapV;� ¸ UW}��W­ÒR ° VZh�`GyzVL^ja'Y;�fY;t/\Z[ZUft�^j�f�fr¼t_h�^j[X}bY;S�uvY;[XewUf`ba�Y;e'Uf\X\gUfa�}*`b[�^jdpVZ`b[Xd�UWa�}
^�l�h�`j\Z`ba
� ¸ Uf}��½­ � ° VXh�`GyzV�^�t/`b�W`b[³t_h�^j[Z}jY;SÈuvY;[Ze'UW`ja�­Ò{nc�^j[Xm ° Y/ewUx\Z\gUfa�}�`b[.^Qd�VZ`b[Xd�UWap} ^
}b�Wcp`ba
� � h�Y�}b�fc�`ba�V�UWa ¸ Y/rEa�ew^ja�S�UW^j}b[Z^jewVw^j[XY�[ZY/l�[ZY/VZY;a|\ZY;S d|rãt;c�[X�fr �WUWapY;V;� ¸ UW}��W­º· °
VZh�`GyzV¼^�t_h�^Q[Z}bY/S¹�fY;lp\Z`ba�t;`janqjY;[]\gUWap}?UWa|\g`?Ux\¿� V´t;`j[Z[ZY/VZlO`ba�S�Ufa�}?a�Y/cp\g[XUWa�`?d|r�Y/ewUfVZVXUW`ba�`QuL^
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�/V�npX>\qn[m§npj'oqZ/n[|Y|���\,]'s/\,]'h,]PtAo,h*o,l/\,]']%�/V�°±]'\,]'tyo�n[m�s/|YV�oqZ/�/]'h�hkVYt/j']�o,l/]%VLtyo,]P\kt�n[|ÂÁ�Z/n[\,�É|YVLt/]Ph
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�/VL°z]P\k]PtAo�n[m�s/|YV�oqZ/�e]PhP�Wh,VYtejP]À�/VL°z]P\k]PtAorÁyZ�n[\k�yh�m!n���s�np\koqVLjPVLs�npoq]!VYt�o,l/]�VYtAoq]'\,t�np|�|YVLt/]Ph�u[w
oql/]*|Luau>s±ßeà ¤ áÄâ�ã¨â u[\�äK`

j�n[t!{z]�n[tA��u[wzoql/]�Z/sa�JoC��sz]�Á�Z/n[\,�yhP��à ¤ Ì áÄâ)ã¨â u[\xäkÎK`å��l/]��)]Pn[��s/l�n[hk]gn[teX>|Y]�jPu[m!]'hxw�\ku>m
oql/]�}�Æ�Çæo,]P\,m�h�n[ses/|YVL]P�ºn�o�]�n[j1lÀu[w�o,l/]goC� ur�)]Pn[�!�[]P\ko,VYj']PhP��npt/�ºoql/]ghkoq\ku>t/Xrs/l/n[h,]*n[teX>|Y]
{z]'jPu>m�]Ph�t/u>ta��çP]'\,u!��le]Pt�o,l/]%j']PtAoq]'\gu[wGm!n[hkh�]'t/]P\kX[�Éu[wåoqle]%s/\kuaj']Ph,h�VYh�X>\,]Pnpo�]Pt/u>ZeX>l¡w�u>\
oql/]*VLtyo,]P\kt�n[|�ÁyZ�n[\k��|YVLt/]Ph�o,u�X[u!np{zu��>]*m!n[h,h�hkl/]P|L|CÒéè Ô `

ê)u[oql�VYte�/VY\k]Pj'o n[te�!�/VL\,]'j'o)}�~¹��VYu>|YnpoqVLu>t_l�n��>]�{7]P]Pt!u>{/hk]P\k�[]P�ºVLtµêÕm�]Ph,u[t!�/]'j�n���j1l�n[ta�
t/]P|LhP`ÙëCt/�/VL\,]Pj5o�}�~Ö��VYu[|�npo,VYu>tvw�u>\rn�êim�]Phku>tÕ�/]PjPn�����nph�ì/\,hko�\k]Ps7u>\ko,]P�ÊVLt�oql/]�j1l�npt/t/]P|
í%î)Ý ï�ð�ñóò�î¨Ò ¥b¥ � ¥ ^ Ô `xÛ�VY\k]Pj'o�}�~Õ��VLu>|�npo,VYu>t�VYtºnrê¥m!]'h,u>t��/]'j�n��µ�)n[h�ì�\khko�\k]Ps7u>\ko,]P�ºw�u>\
oql/]�j1l�n[t/te]P|åí�î�Ý ò�ô7õÄöGÒ ¥ Ï � ¥ b Ô `�}�~9��VLu>|�npo,VYu>tÀm�]�n[hkZ/\,]'m!]'tAoqhgl/n��[]_h,VLt/jP]�{z]']Pt�m!n[�/]
VYt_hk]'�[]P\qnp|�u[oql/]'\åj1l�n[tet/]P|LhP�>oqle]�X>uAn[|�{z]'VYt/X�oqu�u��>]'\��Cj'u>t/h�oq\qnpVYt_oqle]�s�n[\qnpm!]5oq]P\khWu[w�o,l/]�}�Æ´Ç
mµn�oq\,V¸��npt/�Éo,]Ph�o�o,l/]��pn[|YVL�/VLoC��u[w¤oql/]�}�Æ´ÇËo,l/]Pu[\k�>`

ëCt!oqle]�÷�oqn[t/��np\,��ÇÉua�/]'|�ø%ù'úxÌ�í_ôÉÝ �7ò�ô�ÎåVYhx]5�as7]Pj5oq]P�ºo,u�{7]�çP]P\ku/`x÷aVLt/jP]�oqle]��/]'j�n���h
í_ôÖÝ �7ò�ôªn[\k]�n[|Lm!u[hko�s/Z/\k]�s7]Pt/X[Z/VYtÅs/\,u�jP]'h,h,]'hP��t/]5�§s/lA�ahkVYj'hºjPu>Ze|Y�ó{7]É�/]'o,]Pj'o,]P�9V�w
]5�au[o,VYj�s�n[\�oqVLjP|Y]'h � ]P\k]*o,u�s�n[\ko,VYj'VYs�npo,]gVLtºoql/]�s7]Pt/X[Z/VYt�|Luau>s±`x÷au>m�]�m�ua�/]'|Yh h,s7]PjPZe|�npo,]�oql�npo
t/]'�û~Gly��hkVYjPh!jPu>tAo,\,VY{eZeoqVLu>t/h_j'u>Z/|Y��|Y]Pn[��oquÙn[tÅn[h��am�m�]'oq\��Ên[h�l/VLX>l�n[hru>\k�/]P\�Z/t/V�oC�±Ò ¥ × Ô `
ë�o�� u>Z/|L��{7]�VYtAoq]'\,]Ph�oqVLt/XÉo,u¡m�]�nph,Z/\k]�o,l/VYh*ÁyZ�n[tAoqV�oC�Ùn[t/��h,]P]�l/u��üV�o�j'u>m�s�n[\,]'h���VLoqlÙoql/]
÷�o1npt/��n[\k�¹ÇÉua�/]'|Gs/\,]'�/VYj5oqVLu>tvn[t/�vs/\k]P|YVLm!VLt�n[\��¡m�]�nph,Z/\k]Pm�]PtAoqh*\,]'jP]'tyo,|L��\k]Ps7u>\ko,]P�v{A��oql/]
ê�n>ê�np\�})u>|Y|Yn[{zu[\qnpo,VYu>tÄÒ ¥�ýPÔ ÌD��l/VYj1l¡n[\,]*j'u>t/h,VLhko,]PtAo���VLoql�o,l/]�÷�o1n[te��n[\,��Ç¡u��/]P|�Î5`
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^A@ ¥�ÓCB ¦ ã=D > ¦3E > ¢ �>��V�oql�n�|Yu[t/Xp��o,]P\kmûÌÍÑ�Z/t�ëkëC{�ÎWVYtAoq]'X>\qn�oq]P��|LZ/m!VLt/u>hkVLoC�´X>uAn[|au[w?4�w�{?> ¢ Ò ¥ : Ô `
fgh u[w�]�np\,|L�µ^ Ó[Ó b´o,l/]��Â]'�pnpo,\,u>tºl/n[h�n[j1leVY]'�[]P�Àn´\,]Pj'u>\,�µ|YZ/m�VYt/u[h,VLoC�_u[wÂ× § èF@ ¥�ÓCB ¢ ã=D > ¦=E > ¢ `
��l/VYh�n[t/n[|L��h,VLh�Z/h,]'h�^ Ó>Ó s/{?> ¢ u[wW�/npo1nrjPu[|Y|Y]'j'o,]P�Én[h�u[wåÐ�j5o�` ^ Ó>Ó Ï `
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|YVLt/]�n[\�n[j'jP]'|Y]P\,npoqu[\!jPn[|Y|L]P�Õoql/]N8ÄVLt�n[jp`9��l/]O8�VYt�npj¡Z/hk]PhºjPn��aV�oqVL]Ph���VLoql�oqVLm!]Én[|�oq]P\kt�npo,VYt/X
]P|L]Pj'o,\,u>m!n[X>te]'oqVLj_ì�]P|L�/h�oqu¡n[jPj']P|L]P\qn�oq]�oql/]�VYu[t/h*Z/s�o,uÉb Ó>Ó ÇÉ]M<_`Ä��l/]�f�}Öt�n�oqZ/\k]!u[w oql/]
8�VYt�n[j*hk]Ps�n[\,npoq]'h�o,l/]�j'u>tAoqVLt�Zeu>Z/hg{7]�npm VYtAoqu�{/Z/t/j1le]PhP`���l/]�VYu>teh�o,l/]Pt�]PtAoq]'\�oqle]%ê)u�u>h�oq]P\
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n�oql/VLtÕj�n[\k{zu>t�w�u[VY|J�Whkoq\kVYs/seVYt/X�u[°Åoql/]ºoC� uÙ]P|Y]'j'o,\,u>t/h�npt/�Õ|Y]�n���VYteXvn�{�n[\,]�se\,u[o,u>t�`¹��le]
s/\,upoqu>t/h!n[\k]Éo,l/]Ptón[jPj']P|Y]'\qnpo,]P�ÅVYtÕoql/]¡ê)u�u>hko,]P\�oqu�4QP�]M<_`G��le]'�Õoql/]'t¥]PtAo,]P\�oql/]�Ç�n[VYt
ëCt�«k]Pj5oqu>\Â\,VLt/X���l/VYj1l�\qn[m�s/hÄoql/]xs/\ku[oqu[t/h¤Zes�oqu ¥ × Ó P�]M<Ån[t/��s/\,]'s�n[\,]'h¤o,l/]Pm3o,u�{7] VLt�«k]Pj5oq]'�
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��l/]_Ç¡n[VYtÀëCt�«k]'j'oqu[\�VLh�n[|Lh,u�Z/h,]'�¡o,u�j'\,]Pnpoq]´n[tAoqVLs/\,upoqu>t/h'`Gë�o��/u�]Ph�h,u�{A���/VY\k]Pj5oqVYteX�se\,up�
oqu>teh�u>tAo,u�nÀt/VYj1�p]P|xo1n[\kX>]'o�npo ¥ ^ Ó P*]=<_`ÂÇ�npty�Ù�/V�°±]'\,]'tyo´oC��sz]'h%u[w)s�n[\�oqVYj'|Y]'h�np\,]�jP\,]Pnpoq]'�
{A�!o,l/VYh s/\,u�jP]'h,hP�eh,u%o,l/]�n[tAoqVLs/\,upoqu>t/h m_Z/h�o�{7]�w�u�jPZ/hk]P��{A�ºn�|YVLo,l/VYZemi|Y]'t/h�n[t/�!ì�|Lo,]P\,]'�ºu>Zeo
Z/h,VLt/X�n%s/Ze|Yh,]'�Àmµn[X[t/]'oP`GÑ�u[Z/X>l/|��>��u>t/]*n[tAoqVLs/\,upoqu>tºVLh)j'\,]�n�oq]P�Én[te��h,Z/j'jP]Phkhkw�Z/|L|L�µj�n[seo,Z/\,]'�
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|�n[\kX>]�]Pt/]'\,X[��hks/\,]Pn[���ah,u*oql/]5�µnp\,]�ì�\,h�o)hk]PtAo)VLtAoqu*oql/]�Û�]P{/Zet/j1l/]P\½��l/]P\k]�o,l/]'�!n[\k]�h�oqu�j1l�n[hH�
oqVLj�n[|L|L�ÉjPu�u>|Y]'�v{z]5w�u>\,]r{7]PVLt/XÀh,]PtAo´oqu�oqle]rfgjPj'Z/m_Z/|Ynpoqu[\�\,VYteXº��l/]P\k]�o,l/]'�vnp\,]�hko,u>\,]'�¹n[te�
jPu�u>|Y]'�!w�Z/\�oql/]'\P`Gf�wDoq]P\�n%h,Z � j'VY]PtAo�tyZ/m%{z]'\*ÒLÌR4 ÓTS ^ Ó>Ó ÎU@ ¥�Ó ¢ î Ô u[wÂn[tAoqVLs/\,upoqu>t/h l�n��>]�{7]P]'t
hko,u>\,]'��o,l/]'�rn[\,]�hk]PtAo½VYtAoqu�o,l/]�Ç�n[VLtrëCt�«k]Pj5oqu>\G��l/]'\,]�oql/]5�rn[\k]�n[jPj']P|L]P\qn�oq]P��Z/sro,u ¥ × Ó P*]=<_`

f�wDoq]'\�oql/]�s/\ku[oqu>teh*n[t/��n[tAoqVYse\,u[o,u>t/h�VYt�o,l/]!Ç�n[VLtÙëCt¨«k]Pj'o,u>\*\,]Pn[j1l ¥ × Ó P*]=<Þoql/]5�vn[\,]
\,]Pn[�e�Ùoqu�{7]µVLt�«k]Pj5oq]P�ÊVLtAoqu¡o,l/]º�Â]'�pnpo,\,u>t�`���l/]º�Â]'�pnpoq\ku>t�VLh�oqle]ºmµnpVYt�n[jPj']P|Y]'\qnpo,u>\%\kVYt/X
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VYh�\,Zetó{A��n�m_Ze|LoqV¸�Ct�n�oqVYu[t�n[|xjPu>|L|�n[{7u>\,npoqVLu>t�u[w�u��[]P\94 Ó>Ó s/lA�ahkVYj'VYhko,h!w�\ku>m m�u>\,]�oql/n[t¥× Ó
�/VL°z]P\k]PtAo¡VYt/h�oqVLo,ZeoqVLu>t/h'` f h,j1le]Pm!npoqVLj��/VYn[X>\,n[m u[w%oql/]¹}�Û�U �e]'oq]'j'o,u>\¡jPn[tª{7]Ùh,]P]'t3VYt
UWVYXe` Ï `Ú^a`

��l/]g�/]5oq]'j'oqu[\½�)n[h½�/]PhkVYX>t/]'�!o,u�{7]�te]�n[\k|L�rj5�a|LVYt/�e\,VYjPn[|Y|��´hk��m!m�]'o,\,VLj�np\,u>Z/te��o,l/]�{7]�npm��
|YVLt/]�n[t/�Àw�u>\���n[\k�a�C{/n[j1�A��n[\k��h��am�m�]'oq\kVYj���V�oqlÀ\,]'h,s7]Pj'o�oquro,l/]*t/u>m�VYt�n[|zVYtAoq]'\qn[j5oqVLu>tÀszu>VLtAo�`
��l/]%o,\qn[j1�yVYteXµhk��h�oq]Pm�h�n[\k]%|LuajPnpoq]'�É��V�oql/VLt�n!hkZ/s7]P\,j'u>t/�/Zej'oqVLt/X�h,u[|Y]Pteu>VY�Àoql�n�o�s/\ku¨��VL�/]Phgn
¥ `²b%�Â]Ph,|Yn%m!n[X>t/]5oqVYj�ì�]'|Y�µVLt!o,l/]��/VL\,]Pj5oqVLu>t!upw�oql/]�{z]Pn[m!|LVYt/]p`¤��le]�m!u[m!]'tyo,Z/mÞn[t/�µj1l�n[\,X[]
u[wÂoq\qnpj1�[]P�¡s�n[\�oqVYj'|Y]'h�j�n[t�oqle]PtÉ{z]*�/]5oq]P\km!VLt/]P�À{A��oqle]PVY\��e]M��]'j'oqVLu>tÀVYt�oqle]´m!n[X>te]'oqVLjgì�]'|Y��`
f3��VYm�]5��u[w��HU¤|YVYX[lyo�ÌÍ��Ð�UGÎ h��ah�oq]'mûVYh szu>hkVLo,VYu>t/]'�µ�/VL\,]'j'oq|��µu[ZeoqhkVY�/]_ÌÍ\qnp�/V�n[|L|L�eÎåu[wÄoql/]�oq\qnpj1�A�
VYt/X�h���hkoq]'m¡`W��VYm�]5�Cupw��s��VLX>lAoWVLtew�u>\,m!npo,VYu>t�j�n[t�{7]�jPu>m_{eVYt/]'�_��VLoql�m�u>m�]PtAoqZ/m VYtaw�u>\,m!npoqVLu>t
w�\,u>m o,l/]�oq\qnpj1��VLt/X�h���hkoq]'m o,u�n[VL�¹VLt�s�np\koqVLjP|L]�VL�/]PtAo,VLì�jPnpoqVLu>t�`µ��le]µj�np|Yu>\kVYm�]'oq]'\*hk��hko,]Pm�h
n[\,]�|Yu�j�npo,]P�Éu>Zeo,h,VY�e]�oqle]%��Ð�Uón[te��n[\,]´Z/hk]P��oqu!m!]Pn[h,Ze\,]%]'|Y]'j'oq\ku>t�npt/��s/l/upoqu>t¡]Pt/]'\,X>VL]PhP�



^[×

«k]'o½]Pte]P\,X[VY]Ph'�enpt/�µt/]5oxoq\qnpt/hk�[]P\,hk]�]Pte]P\,Xp����u��*`G��l/]�jPn[|Yu[\,VYm�]'o,]P\åh���hkoq]'m!h)n[\,]�n[|Lh,u´Z/h,]'�!o,u
VY�/]'tAoqVLwD�*]'|Y]'j'oq\ku>t/hGnpt/�_s/l/upoqu>t/h'`å��l/]�m%Z/u>t%�e]'oq]'j'o,VYu>trh��ah�oq]'m!hGnp\,])|LuajPnpoq]'��w�Z/\�oql/]'hkoåw�\ku>m
oql/]´{7]�n[m�|YVLt/]*n[t/��n[\,]´Z/h,]'��w�u>\�oq\kVYX>X>]'\,VLt/X�n[t/�ÉoquµVL�/]PtAo,VLwD��s/\k]'��VYu[Z/h,|���oq\qnpj1�[]P��s/n[\ko,VYjP|L]Ph
n[h�m_Zeu>t/hP`�0½npj1lÙupwGoql/]'h,]rhk��h�oq]Pm�h���VY|L|Ä{z]_�e]Ph,j'\,VL{z]'��VYt�w�Z/\�oql/]'\��/]5o1n[VL|¤VLt�oql/]�w�u>|Y|Lu¨��VLt/X
h,]'j'oqVLu>t/h'`

���3�  "!$#  
,h(Kc���^].$� ����ö�*U#Fg
0���j'VY]PtAoP�>s/\,]'jPVLh,VYu[t%j1l�n[\kX>]P�rs/n[\ko,VYjP|L]Goq\qnpj1��VLt/XgVLhWj'\,VLo,VYjPn[|>w�u>\Âm!u>h�oG}�Û�U¡n[t�n[|���h,VYh'`¤��le]

oq\,n[j1�yVYt/X�h��ah�oq]'m VYh_j'u>m!se\,VYhk]P�Êu[w�n��/\kVLwDo_j1l/n[m_{7]P\P�xjPn[|Y|L]P��oqle]É})]PtAoq\,n[|�Ð�Zeoq]'\r�¤\,n[j1�[]'\
ÌJ}�Ð���Î5�en[t/��n´h,VL|YVYj'u>t�{�n[h,]'�ºoq\,n[j1�yVYt/X_h���hkoq]'m�j'u>m!se\,VYhk]P�!u[w�oql/\k]P]�s/n[\ko,hPdWo,l/]�8Än��>]'\q�±]P\ku
�±]P\ku�ÌR8 Ó[Ó Î5�Äoql/]µ÷aVL|YVYj'u>tO<x]P\�oq]5�¹Û�]5oq]Pj5oqu>\�w�u>\�Ñ�Z/t�ëkë�ÌJ÷�<'� ë,ë�Î5�Ân[te��oqle]!ëCtAoq]'\,m�]P�/VYnpoq]
÷aVY|LVYj'u>tF8Än��>]P\)ÌÍë�÷�8¤ÎK`���l/] }�Û�Uºoq\qnpj1��VLt/X�hk��hko,]Pm�hWn[\k]G|Yu�j�npo,]P�*VYteh,VY�e]Gu[w/n�hkZ/sz]'\,j'u>t/�/Z/j5oqVLt/X
h,u>|L]Pt/u[VY�µo,l�npo�s/\kua�eZ/jP]'h�n ¥ `²br�¤]'h,|�n_m!n[X>te]'oqVLj�ì�]'|Y�ºVLtºoql/]�n��aV�n[|7�/VY\k]Pj5oqVYu[t�`å��l/]�hku>|Y]'t/u>VY�
VYh�j5�a|LVYt/�e\,VYjPn[|J�an[t/�ÉjPu[tyoqn[VYteh�nr\k]PX>VLu>t¡^a`�4pm�VYtÀ�/VYn[m�]'oq]'\�n[t/� Ï `Ú×pm�|Lu>t/X/�

��l/]�oq\qn�«k]Pj'o,u>\,VL]Ph�u[wÂj1l�np\,X>]'�És/n[\ko,VYjP|L]Ph�VLtÀn_Z/t/V�w�u>\,m mµnpX>t/]'o,VYj�ì�]P|L�Àn[\,]�{7]PtAo�oqu_w�u[\,m
n�l/]P|LV��z` ��l/]vjPZ/\��[n�oqZ/\k]�u[w�o,l/]�l/]'|YV��ój�npt�{7]�Z/hk]P�9oquÕ�/]5oq]P\km!VLt/]�o,l/]�m!u[m!]'tyo,Z/m u[w
oql/]rs/n[\ko,VYjP|L]_n[te��oql/]_hkVYX>t�upw V�oqh�]P|Y]'j'o,\,VYj%j1l�n[\,X[][`´��l/]�}�Û�Uóoq\,n[j1�yVYt/X�h��ah�oq]'m!h´n[\k]_Z/h,]'�
oqu�\k]Pj'u>t/hko,\,Z/j5o�oql/]¡oq\qnpj1��o,\qn¨«k]'j'oqu[\,VY]'hºu[w*j1l�np\,X>]'�9s�n[\ko,VYj'|Y]Ph�oql�n�oºs�n[hkhºoql/\ku>Z/X>lÅoql/]'m¡`
��l/]P\k]Én[\,]µoC� uvjPu�u>\,�eVYt�npo,]µh��ah�oq]'m!h�jPu[m!m�u>t/|���Zeh,]P��npo�}�Û�U)dWf����5�Y ¢¡3£=¤R�5¥¦�3§�§¨�u©5¤ª¥«�5 ¢¡
£=¬­£= ¢¡=®f¯ª°C±h¬�±³²µ´*��l/]'\,]�oqle]�u>\,VLX>VYtºVLh�|Yu�j�n�oq]P�ºnpo�oql/]�teu>m!VLt�n[|7s�n[\�oqVYj'|Y]�VYtAoq]'\qn[j5oqVYu[t�szu>VLtAo��
n[t/��o,l/]rszu[h,VLo,VL�[]%ç5���/VY\k]Pj5oqVYu[t�VYh�np|Yu>t/X!oql/]_{7]�npm!|LVYt/]´VYt�o,l/]_�/VL\,]Pj5oqVLu>t�u[w½s/\ku[oqu>t�m�u[o,VYu>t
��VLo,l�o,l/]À�y���/VY\k]Pj'o,VYu>tÕs7u>VYtAo,VYt/X�oqu��)n[\,��oql/]Éu>Zeo,h,VL�/]¡upwgoqle]É�Â]'�pnpo,\,u>tÅ\,VLt/X/� n[t/�Åo,l/]À�y�
�/VY\k]Pj5oqVYu[tÅs7u>VYtAo,VYt/XÙhko,\qn[VLX>lAoµZ/sósz]'\,s7]Pt/�/VLjPZ/|Yn[\�oqu�o,l/]�se|�n[t/]Éu[w�o,l/]��Â]'�pnpo,\,u>tó\,VYteX/ß�f
¶ §¨·¸�5�¹�3§�§¨�u©5¤ª¥«�5 ¢¡F£=¬­£= ¢¡=®a¯s�º±�»;±G�z´%��le]P\,]%\�VLh�o,l/]%�eVYhkoqn[t/j']´w�\ku>mûoql/]´{7]�n[m�|YVLt/][�¼»�VYh�oql/]
szu[|�n[\Gnpt/X>|Y])mµn[�e]���VLoql�\k]Ph,s7]Pj5o o,u�oql/]�ç5�Cn��aVYh'�yn[t/�!�µVYhåo,l/]�n[çPVLm_Zeoql/n[|�n[t/X[|Y]�n�s/\ku�«k]Pj5oqVYu[t
u>tµo,l/]����µse|�n[t/]��)u[Z/|Y�ºm!n[�p]g\,]'|�npo,VL�[]�oqu´oql/]����Cn��aVYh'`xUWVL�[]�oq\,n[j1��s�n[\qnpm!]5oq]P\kh�n[\k]gZ/hk]P�Ànpo
}�Û�U�oqu��/]PhkjP\kVY{7]´o,l/]�oq\qn�«k]Pj'o,u>\k�ºu[w¤o,\qn[j1�p]P�¡s�n[\ko,VYj'|Y]Ph'd

½¿¾ î Ã_��l/]�ç5��szu>hkVLo,VYu>tru[wzoql/]�o,\qn[j1��npo½V�oqhGs7u>VYtAo½u[wzjP|Yu[h,]Ph�o�nps/s/\,u>n[j1l�o,u´o,l/]�{z]Pn[m!|LVYt/]p`
½¿À î Ã_��l/]ghkVYX>te]P��VYm�s�n[j'o½s�np\qn[m�]'o,]P\xu[w±o,l/]�oq\qnpj1�7�yoqle]��/VLhkoqn[t/jP]�u[w±jP|Yu[h,]Ph�o�n[ses/\,uAnpj1l



^ ý

oquro,l/]*{z]Pn[m!|LVYt/]p`
½ ã Ã���l/]�l�n[|�w��CjPZe\k�pnpoqZe\,]ru[w½oql/]ro,\qn[j1��� ã$¤ ¢¦sÁ ��l/]P\k]9ÂÉVYh�o,l/]�\qn[�eVYZ/h*u[w½oql/]�j'VY\,j'|Y]
m!n[�/]�{A�Àn�s/\,u�«k]'j'o,VYu>tÀu[wÂoql/]�o,\qn[j1��u>tAo,u�o,l/]����Às/|�n[te][`

½ � î ÃÙ��l/]µn[çPVLm_Zeoql/n[|xn[t/X>|L]!upw�oql/]�oq\,n[j1�Ùnpo%V�oqh´szu[VYtAo%upw�jP|Lu>h,]'hkornps/s/\,u>n[j1l�o,u�oql/]{7]�n[m�|YVLt/][`
½ jPupo«»�ÃÕ��le]�jPu[oqn[t/X>]'tAo�u[w�oqle]�s7u>|�n[\!n[t/X[|Y]Éu[w�oqle]�oq\,n[j1�ón�oµV�oqhµs7u>VLtyo!u[w*j'|Yu>hk]Phko
n[s/se\,uAn[j1lÀoquro,l/]*{z]Pn[m!|LVYt/]p�/n[|Lh,urhku>m!]5oqVLm!]'h�\,]'w�]'\,\k]P�Àoqu!n[hÄÃÄ`

÷au>m�]%u[o,l/]P\�jPu>m�m!u[tÉ�pn[\kV�n[{/|L]Ph�Z/hk]P�vnpo�}�Û�U3Ì�npt/��u[o,l/]P\�jPu>|L|YVY�e]P\�]5�as7]P\,VLm!]'tAoqh1Î�n[\,]
oql/] ¶ £�¡=Å7©Æ§¨�u� ¶ ¤R©5¤ª Ç¬!�/]'ì�te]P��nph

s/h,]'Z/�/u>\,n[s/VY�eVLoC� âÉÈ.¤ÊS |Lt�Ò o1n[tÄÌ » ^ Î Ô
n[t/�Àoql/]*oq\,n[t/h��>]P\kh,]�]Pt/]'\,X[�Én[te�Éo,\qn[t/h��>]'\,h,]�m!u[m!]'tyo,Z/mûu[wWn�s�n[\ko,VYj'|Y][�zËTÌ ¤ Ë¹h,VLt�»�n[te�
Í Ì ¤ Í/Î h,VYtÄ»��/\,]'h,s7]Pj'o,VL�[]P|L�±Ò ¥ 4 Ô `

fÈhkj1l/]Pm!npo,VYjv�/V�npX>\qn[m u[w´oql/]�oq\,n[j1�yVYt/X�hk��h�oq]Pm jPn[t {7]�w�u>Z/t/��VYt�UWVLX/` Ï ` Ï ` }�Ð��
oq\,n[j1�yh�n[\,]�j'u>m_{/VLt/]P�¹��V�oql�÷aVL|YVLjPu>tÙoq\qnpj1��h�n[te�Ê]5��oq\,n[szu[|�npo,]P�Ê{�n[j1�Ùoqu�o,l/]ºVYteVLoqVYn[|x{z]Pn[m
VYtAoq]'\qn[j5oqVLu>t�szu>VLtAoGj�n[|L|Y]'��o,l/]�~G\,VYm!n[\��K<x]P\�oq]K�¡Ì�~U<*ÎK�yn[|Y|Lu���VYt/X�w�u>\xn�s/\k]Pj'VYh,]�m�]�n[hkZ/\,]'m!]'tyo
u[w�oqle]�m!u[m!]'tyo,Z/m u[w7j1l�n[\kX>]P�rs�np\koqVLjP|L]PhP`Â��l/]'h,]�\,]'jPu>t/h�oq\kZ/j'o,]P�roq\,n[j1�yhGj�n[t�n[|Lh,u�{7]�Z/hk]P�_o,u
VY�/]'tAoqVLwD�É�/VLh,s/|Yn[jP]'�ÕÌ�np|Yh,u!j�n[|L|Y]'��h,]'jPu>te��n[\k�eÎ��[]P\�oqVYj']Ph�j'\,]�n�oq]P����le]Ptvnµ|Lu>t/Xp��|YVL�[]P�És�n[\�oqVYj'|Y]
�/]PjPn��ah�n¡�/VYhkjP]P\kt/VY{e|Y]��/VYh�o1n[t/j']ºn��)n���w�\,u>m o,l/]�~U<���le]P\,]�V�o��)n[h_j'\,]Pnpoq]'��`�f�|Yu>t/XÉ��VLo,l
{z]'VYt/X�Z/h,]5w�Z/|7VYtµVL�/]PtAo,VLwD��VYt/X�o,l/]Phk]�|Yu>teXp�C|LVL�>]'��s�n[\ko,VYj'|Y]Ph'�y�/VYhks/|�n[j']P�µ�[]P\�oqVYj']Ph)n[\,]�n[|Yhku%Z/hk]'w�Z/|
w�u>\*oq\,VLX>X>]'\,VYteX�n[te��h,Z/ses/\,]'h,h,VLt/X�oqle]º|�n[\kX>]�VYt/le]P\,]'tAo/�*}�Ûû{�n[j1�yX>\,u[Z/t/��`�Ñ�]'jPu>t/h�oq\kZ/j'o,]P�
oq\,n[j1�yh�jPn[tÉn[|Yhku_{7]�jPu>m_{eVYt/]'�º��VLoqlÀVLtew�u>\,m!npo,VYu>t�w�\,u>mÞoqle]���Ð*U �/j�n[|Lu>\,VLm!]5oq]'\P�an[t/��m_Z/u[t
hk��hko,]Pm�h�o,u�n[VY�ÀVYtÀVL�/]PtAoqV�wD��VYt/X_o,l/]�oq\qnpj1�[]P�¡s�n[\�oqVYj'|Y]'hP`

oqpJoTput Ï��uÐµ�µ{�~�ÑfÒ9�ÉÓ�{¼ÔÄ�µÑ�Õ
��l/]�VLt/t/]'\,m�u>hkoÀoq\,n[j1�[]'\P��o,l/]�8 Ó>Ó ���)n[h�np�/�/]P��oquÕoql/]vu>\kVYX>VLt�n[|�}�Û�U ëkëµ�/]'h,VYX[t�o,u

VYt/j'\,]Pn[h,]ºo,l/]�VYm�s�n[j5ors�n[\,n[m!]5oq]'\_\,]'h,u>|LZeoqVLu>t�u[w�oql/]ºo,\qn[j1�yVLt/X�hk��hko,]PmÉ`�ë�o�jPu[t/h,VLhkoqhrupw�bV4
h,VLt/X>|Y]K�ChkVY�/]'�ÙhkVY|LVYjPu[t���npw�]'\,h´m!u[Z/tAoq]P�Ù�/VL\,]Pj5oq|���u>tvoql/]�{7]�n[mæs/VYs7][`���l/]���n�w�]P\,h´jPu[m!]�VYt



^5:

Öh×ÙØ

0


1.0


2
Ú

.0


0
 1.0
 2
Ú

.0
 3.0


ÛsÜuÝ�Þ¨ßºàRàásßºÝµâ¢ãYÜä ß3àæå

çéèUêìëªë

3


3 0 
í
î|ïqð¼ñ}òéïTó¸ô

õ÷öéø�ùéúAûüùUý�õÿþ�ø�ù��Ùõ��}õ����)ö��7þ
	TùUú��

 
= 
1.0


 
 
= 
2.0


�
�
���
� ��
� ��
� ���
����

�
�
���
� ���
�� 

� ��
� ���
����

 
 

= 
3.0


�m 


m


í
�

�

���! #"%$'&�&

UWVYX[Z/\,] Ï ` Ï d�})\,u>hkh��Chk]Pj5oqVYu[t�n[|Ä�aVL]'� u[wGo,l/]r}�Û�UÅo,\qn[j1�yVLt/Xºhk��h�oq]Pm w�u>\�Ñ�Z/t�ëkë1��n[|Lu>t/X���VLo,l
oql/]*s/|LZ/X�j�n[|Lu>\,VLm!]5oq]'\)hk��h�oq]Pm�hP`

(*) (,+.-

UWVYX[Z/\,] Ï `cb/dh0Gt/�À��VY]5�ªu[wÂoqle]H8 Ó[Ó o,\qn[j1�p]P\'��h,l/u���t�hkZ/\,\ku>Z/t/�e]P�É{y�µoql/]�ì�\khko�oC� u!|Yn��[]P\kh�u[w
oql/]�÷Æ<�� ë,ë1`



^C4
oC�)u%�/VL°z]P\k]PtAo ��VL�eoqlehP��4e`cb%n[t/� ¥ b/` ý m�mi��VY�/]p�enpt/�ºn[\k]�VLtAoq]P\k|Y]Pn��[]P�!VYtºn ¥ ^¨��h,VL�/]P�!s�npo,o,]P\kt
n[h�h,l/u���t�VLt�UWVLX/` Ï `²b/`���le]%VYtet/]P\º2pu>Zeo,]P\���n�w�]P\,hgn[\,]´npogn��/VYh�o1n[t/j']�upw ¥ ` Ï ×V2 ¥ ` ý ×_jPmûw�\ku>m
oql/]g{z]Pn[m!|LVYt/]p`W��l/]���npw�]'\,h�n[\k]�n[|L|y:�`�4[b�jPm |Yu>t/Xe��{eZeo�oqle]'��np\,]g{7u>t/�e]P�ºoqu[X>]'o,l/]P\�VLtºs�n[VL\,h
h,uÉoql�npo´]'|Y]Pj5oq\kVYj�np|Y|L�Éoqle]'��w�u>\km ¥ ×a`�:Àj'mË|Yu>teXÉ�e]'oq]'j'o,u>\�]'|Y]'m!]'tyo,hP`º��le]!]'tyo,VY\k]!|L]Pt/X[o,lvu[w
oql/])8 Ó>Ó �/]5oq]Pj5oqu>\�VLh Ó `Úè�mÉ`

0½npj1lÙupwGoql/]%�)npw�]'\,h�j'u>t/h,VLhko�upwxsa�C�/u[sz]'��hko,\,VYseh�VYm�s/|�nptyo,]P�Éu>tvn[t�t��C�/u>s7]P��hkZ/{/h�oq\qn�oq][`
��l/]ºh�oq\,VLs/h%l/n��[]Àn�s/V�oqj1l�u[w�^[× W�mÈn[t/�¹��VL�eoql¹u[wÄ4NW�mÉ�¤��V�oql¹o,l/]µh�oq\,VLs�\,]Pn[�/u>Zao_�/u>te]
oql/\ku>Z/X>l�f�} jPu>Zes/|YVLt/XÉo,u�n[t¹VYt/hkZ/|�npo,]P�ÙjPu>te�/Z/j'o,u>\_np{zu��>]�oql/]!�/u>s7]P��hkVYX>t/n[|xhkoq\kVYs�`���le]
\,]Pn[�/u>Zeo�s/V�oqj1l�VLh�n[j'o,Z�n[|Y|��É× Ó W�mÉ�7hkVYt/j']�u[t/|L�Én[|�oq]'\,t�npo,VYt/X�h�oq\,VLs/h�n[\,]´Z/h,]'��`���l/]K8 Ó[Ó l�n[h
¥ Ï � 4A^pbrVLt/�/VL��VL�/Z�n[|z\,]�np�/u>Zeo�j1l�n[tet/]P|LhP`

Ç¡u��aVLt/X�u>ZeoC�)n[\k��\,n[�/VYn[|Y|��>�Äoql/]ºte]5��orì/�>]�hkVY|LVYjPu[t¹|�n��[]P\,h%jPu>m�s/\,VLh,]º÷Æ<'� ëkë*�/]'o,]Pj'o,u>\P`
��l/]*÷Æ<��3ëkëåh,VL|YVYj'u>t���npw�]'\,h)n[\,]gn[\,\,n[t/X>]'�ºVYt�|�n[�e�/]P\kh oql/npo�np\,]�w�u[Z/\½�)npw�]'\,h�|Lu>t/X/�A��VLo,l!oC� u
u[wåo,l/]�|Yn[�/�/]'\,h�u>t�]'VLo,l/]P\�h,VL�/]´��VL\,]K�C{7u>t/�/]'�¡oqu[X>]'o,l/]P\�h,u�oql�npo�]P|L]Pj5oq\,VLj�n[|L|L�!oql/]5�Éw�u[\,m u>t/]
�/]'o,]Pj5oqu>\x]P|L]Pm�]PtAo�`¤��l/]�\,]Pn[�/u>Zeox]'|Y]'j'oq\ku>t/VLjPhWw�u>\G]Pn[j1l�u[w7oql/]'h,] 6 l/n[|Lw���|�n[�/�e]P\,h 6 np\,]�m�u>Z/tAoq]'�
�/VY\k]Pj5oq|L�!oqu_o,l/]*h,VY|LVYj'u>tºh,Ze\kwÍn[j']�n�o�]PVLo,l/]P\�]'t/�Éu[w¤o,l/]�|�np�/�/]P\'`G��l/]*|�n[�e�/]P\kh�np\,]�]�npj1l�^[èpjPm
|Yu>teX�n[t/�¡n[\,]´n[\k\qn[t/X[]P�ÀVYtÉnr{�n[\k\,]P|�h�oq\kZ/j'o,Z/\,]�n[h�h,l/u���t¡VYtÀUWVLX/` Ï `Ú×a`

��l/]�÷Æ<�� ëkë�h,VY|LVYj'u>t���npw�]'\,h�np\,]�n[|Y|Ä�/u>Ze{/|Y]´h,VL�/]P��`���l/]�{/Z/|L�Ém!npo,]P\,VYn[|�VLh�t/]Pn[\,|��Às/Z/\k]
h,VL|YVYj'u>t��Än[|�oql/u[Z/X>lÙVLo*VYh´u>\kVYX>VLt�n[|Y|�� ¢ h,|LVYX>lAoq|���ta���/u>s7]P��`µ��l/]'��n[|L|Gl�n��>]µs��C�/u>s7]P�Ùhko,\,VLs/h�u[t
u>t/] h,VY�e])\,Zet/t/VYteX�VYt´oql/])n��aV�n[|y�/VL\,]Pj5oqVLu>t�`Â��l/]Phk]�hkoq\kVYs/hWn[\,] h,s�npjP]P�r{7]'oC� ]P]'t ý>Ó � ý ×�m�VYjP\ku>t/h
n[s�n[\�o´n[t/�vl�n��>]r��VL�eoql/h*u[w ¥ b�� ¥ ×µm�VYj'\,u>t/h'���/]'sz]'t/�/VYteXÉu[tvo,l/]�|�n��>]'\P`_��le]�upoql/]'\�h,VY�e]ru[w
oql/]gh,VY|LVYj'u>t!�)npw�]P\)l�n[h)t��C�/u>s7]P��h�oq\kVYs/h)o,l�npo�n[\,]�]PVLo,l/]P\)\,Z/t/teVYt/Xrn�o�n_è Ó î n[t/X>|L][��u>\�n%hkmµnp|Y|
hko,]P\,]'u�npt/X>|Y]r\k]P|YnpoqV��>]%o,uÀo,l/]�n��aV�n[|W�/VY\k]Pj'o,VYu>t±`_��l/]�s�npokoq]P\ktÙw�u[\�oql/]_ì/�[]!|Yn��>]P\khP�Ä\,Zet/t/VYteX
w�\,u>m©oql/]�VYtet/]P\km!u>h�o�oqu�oqle]�u[Zeoq]'\,m�u>hkoP�ÂVLh�Ì�è Ó î �Âè Ó î ��� ¥ `¯^ î �¤è Ó î � ¥ `Ú^ î Î5`���l/]�h,s/n[jPVLt/XÀu[w
oql/]rh�oq]'\,]PuÀh�oq\,VLs/hgw�u>\�]�n[j1lÙ|�n��[]P\�VLh�Ì ¥ b ¥ W D � ¥ ^>×a`Ú×CW D � ý[Ó W D � ¥ b ¥ W D � ý ×¨W D Î5�±n[t/��oql/]
��VY�eo,l/h�n[\k]*^ Ó W D w�u[\)oql/]*è Ó î hko,\,VYseh�n[t/� ¥ ×CW D w�u>\)oqle]�h,m!n[|Y|7n[t/X[|Y]�h�oq]P\k]Pu�hko,\,VLs/hP`Gf�|Y|7u[w
oql/]�÷Æ<'�ªë,ëGj1l�n[tet/]P|Lh�Z/h,]*n´j�n[s/n[jPV�oqVL�[]g\k]�n[�/u[Zeo�h,VLm!VL|�n[\¤oqu%o,l�npo�upw�oql/]'8 Ó[Ó �a��V�oql!o,l/]�è Ó î
|�n��>]'\,h*l�n���VYt/XÉn[t�n[�/�eVLoqVLu>t�n[|Â|�n��[]P\*u[w VYt/hkZ/|�npo,u>\�n[te�Ù\k]�n[�eu>Zeo´hko,\,VYseh*o,uÀj�n[\k\k��o,l/]�h,VYX[t�n[|
oquroqle]´]'t/�/h'` ��l/]�÷Æ<�� ë,ë)l/n[h�nro,u[o1np|�u[w¤b Ó ×a�Ú× Ó b�\,]Pn[�/u>Zao�j1l�n[t/t/]'|Yh'`

��l/]�ë�÷78 VYhµ|LuajPnpoq]'�¥{7]'oC� ]P]Pt®oqle]�VYt/te]P\ºhkVY|YVLjPu>tÅ�/]'o,]Pj5oqu>\khÀn[t/�¥oqle]��/\,V�wDoºj1l�npm_{z]'\P`
/103254,687:9<;>=:;@?BADC@CFEHGJILKL4:MN2OIQPDRSIUTWV5XZY8I[VO\]I^T54S_`Xa4DVOX.Pcb�d�TOPSYeV5\]I[GfIg4:Yih
XZj.jkXZbldm4cKnVoY�4:pSI�VO\NI^G]MNjZp%Y�4DV5IUT5X.4cj

GJILKUPcY8I%2qj.XZrS\sVOj.6ut`vw_`PctJIL_yx
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UWVLX>Z/\k] Ï `¯×�dxÛ�V�n[X>\,n[m h,l/u���VYteX�o,l/]�oql/\k]P]´{�n[\k\,]P|�h�oq\kZ/j'o,Z/\,]*u[wÂoql/]�÷Æ<�� ë,ë1`

��l/]�hqn[m�]�n[h�w�u>\�oqle]µ÷�<'� ë,ë1��o,l/]�ë�÷78óh,]'t/h,u[\,h�n[\,]r�/u[Z/{/|Y]�hkVY�/]'�¹n[te�ÙZeh,]!nÀjPn[s�n[j'VLo,VL�>]
\,]Pn[�/u>ZeoP`���l/]_h�oq\,VLs�s/V�oqj1l�u>t�{7u[o,l�h,VY�e]Ph�u[wGo,l/]_ë�÷78Õh,]'t/h,u[\,h�VYh ¥b¥ ^CW D `�~GVLoqj1l�n[��n[seo,]P\kh
n[\,]�Z/hk]P�¹o,u�{/\kVYt/XÉh,VLX>t�n[|Lh*o,uÉo,l/]�m!u>\k]�o,VYX>lAo,|L��hks�n[j']P�Ê\,]Pn[�/u>Zao%]'|Y]Pj5oq\ku>t/VYj'hºÌD��l/VYj1l¹n[\,]
s/VLo,j1l/]P�Éoqu!mµnpo,j1l¡o,l/]_÷�<'�Öë,ë�Î5`���l/]�hko,\,VYseh�w�u>\�n[t¡ë�÷78¹�)npw�]P\gn[\,]´VYtÀoql/]�n��aV�np|��/VY\k]Pj'o,VYu>t
u>t�u>t/]�hkVY�/]p�/n[te�¡np\,]�npo�n ¥ `¯^�î�h,m!n[|Y|zn[t/X>|L]gh�oq]P\k]Pu��/VL\,]Pj5oqVLu>tºu>tºo,l/]�u[oqle]P\P`UI®le]'oqle]P\�oql/]
hko,]P\,]'u*hkoq\kVYs/hWjPu>\k\,]Phkszu[t/�roqu�oqle]�tru>\åsrh,VL�/]��pn[\,VL]PhÂw�u>\å�/V�°±]'\,]PtAoå�)npw�]'\,hP�y�/]'sz]'t/�/VLt/X�u>troql/]
mµnpt�ZawÍn[j'o,Z/\,]'\ ¦ `�ë�÷�8¹|�n[�e�/]P\khgn[\k]*mµn[�e]�Z/sÉu[w¤oC�)uºl/n[|Lw���|�n[�/�e]P\,h ��l/VYj1l�n[\,]´VYtÀoqZ/\kt¡m!n[�/]
u[w½oql/\k]P]rh,VL|YVLjPu>t��)npw�]P\khP`r��l/]'h,]!n[\,]_o,l/]PtÙjPu[t/hko,\,Z/j5oq]P�ÙVYtAo,u¡nº{/n[\,\k]P|Yh'����VLoql�o,l/]�\,]Pn[�/u>Zeo
{z]'VYt/X¡�/u>t/]ºnpo%o,l/]º|�np�/�/]P\´]Pte�/hP`���l/]'\,]�VLh�m�u>\,]!h,s�npjP]�n��pn[VY|Yn[{/|L]�o,l�n[t�VLt¹oqle]�÷Æ<�� ë,ë1�
n[|Y|Lu���VYt/Xºhku>m�]�upw)oqle]�|Yn[�/�/]'\,h�oquÀ{7]�u¨�[]P\k|�n[s/s7]P��VYt ¾ `���l/]�h,s�npo,V�n[|W�/VYh�oq\,VL{/Zeo,VYu>t�u[w oql/]
ë�÷78Å{/n[\,\k]P|Yh�jPn[tv{z]rhk]P]'t�VLt�U¤VYX/` Ï ` ý `%��l/]�j']PtAoq\,n[|G{�n[\k\,]P|W|�n[�/�e]P\,h�l/n��[]�hko1npX>X>]P\k]P�Ù\qn[�eVYV
u[w)^>^a` ý>ãYD n[te�¹^ Ï ` ¥�ã=D `���l/]rw�u>\k�)n[\,�v{�np\,\,]'|å|�np�/�/]P\kh�jPu[t/h,VLhko´u[wxoC�)uÀ|Yn��[]P\khP`_��l/]�VLt/t/]P\
w�u>\k�)n[\k�ó|�n��[]P\�VYh�hkoqn[X>X>]'\,]P�ónpo�\qn[�eVYV�u[w ¥ èe`�: ã=D n[t/�¥^ Ó `Ú^54 ãYD ��n[t/��oql/]Éu>Zeo,]P\�w�u>\k�)n[\k�
|�n��>]'\ VLhxhko1npX>X>]P\k]P��n�o \,n[�/VLV�u[wÂ^54e` ý>ãYD n[te��^[èe` Ó>ãYD `å��l/]�\,]�nph,u>t�oql�npo½oqle]�w�u>\���np\,�µ{/n[\,\k]P|Yh
l�n��>]�u>t/]*m!u[\,]�|�n��[]P\�oql�n[tÀoqle]�j']PtAoq\,n[|Ä{�n[\,\k]P|�VLh�o,u!VLt/jP\k]�n[hk]�oq\qnpj1��VLt/X!n[jPj']Pseoqn[t/jP]�VYtÀoql/]
È \,]'X>VYu[tÀ��le]P\,]%}�Ð��ª]=�!j'VY]'t/j'�À�/\ku>s/h�u[°åÒ ¥ è Ô `
zU{ \]I�2qVOIUT5IUP|2qVOT5XZtN2}4cTOI~Pcb�VO\]I8b�2qXa_`I~d�PcT%2OIUbN2OPcT12!Y�4S_`I8Gs6���X.KUTOPSby�y4:bN_�Pcb�VO\]I8t�2qXa_`I~d�PcT%2OIUbN2OPcT12

Y�4c_]I�Gk6��!4:Y�4cY84:V52OMyx
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UWVYX[Z/\,] Ï ` ý d³8�]'wDoPdU0Gt/���aVL]'�Åu[w�oql/]�}�Û�U�Ñ�Z/t�ë,ëÂh,VL|YVYj'u>t_h��ah�oq]'m¡ßaÑ�VLX>lAo�dW÷aVY�e])��VY]'�óu[w7l�n[|�w
u[w½oql/]�}�Û�U®Ñ�Z/tvë,ë�h,VY|LVYj'u>t�oq\,n[j1�yVYt/XÀh��ah�oq]'m¡`�¬�u[oq]_o,l�npo�oqle]rh,j�np|Y]ru[w½oql/]rçK�Cj'uau>\k�/VYt/npoq]
l�n[h�{7]P]PtÉl/VLX>l/|L�µjPu>m�s/\k]Ph,hk]P�¡VYtºoqleVYh�ì�X>Z/\k][`

oqpJoTp¢r ´Qw�Ñ�xz�ÉÓhÐ��¶µ�xzw|�¦Ò9�ÉÓ�{¼ÔÙw|�¸·N´
�¿Òº¹
��l/]´}�Ð��9VYh�n�j'��|YVLt/�/\,VLj�n[|��/\kVLwDo j1l�n[m_{7]P\)|Yu�j�npo,]P�ºn�o�n%\,n[�/VYZeh)u[wÄb Ï `cb>j'müoqu ¥ Ï ^a` Ï jPm

w�\,u>m o,l/]µ{7]�npm!|LVYt/]p�ÂhkZ/\,\ku>Z/t/�eVYt/XÉoql/]!h,VY|LVYj'u>t�oq\qnpj1��VLt/X�h���hkoq]'m¡`Àë�o%VYh Ï ¥�Ó jPm |Yu>teX�n[te�
jPu��>]'\,h�oqle]�\,]'X>VYu>t�upw�­ È ­y» ¥b§x¥ `Gë�o�VLh�jPu>m�s/\kVYh,]'�ºu[w¤è ý \,n[�/VYn[|zhk]Pt/hk]���VY\,]g|�n��>]'\,h�u>\kXAn[t/VLçP]P�
VYtAoqu14½¼>hkZ/s7]P\,|Yn��>]P\khg¼Ùu[w ¥ ^���VY\k]Phr]�npj1l�`Õ÷aZ/s7]P\k|�n��>]'\,h ¥ � Ï � ×�n[t/� :�n[\,]�u[\,VY]'tAoq]P��nporn
hko,]P\,]'u�n[t/X[|Y]�u[wu¾ Ï î_\,]'|�npo,VL�[]�o,u�oql/]!{z]Pn[m�|YVYte]�n[|Y|Lu¨��VLt/X�oql/]º}�Ð��Þo,u�\k]Ph,u[|L�>]!h,u>m�] Ï Û
oq\,n[j1�yVYt/XvÌ�h,Z/s7]P\k|�n��>]'\,h Ó ��^a�±bºn[t/�14ºn[\k]%s�np\qn[|L|Y]P|�o,uµoql/]%{z]Pn[m!|LVYt/]�Î5`�0xn[j1l�h,Z/s7]P\k|�n��>]'\�VYh
w�Z/\ko,l/]P\*�/V���VY�/]'��VLt��¹VLtyo,ue¼[h,Z/s7]P\´jP]'|Y|YhL¼/`�fÞh,Z/s7]P\´jP]'|Y|GjPu[t/h,VLhkoqh´u[w)u>t/]r��VY\k]�se|�n[t/]�n[te�
u>t/]�ì�]P|L�µs/|Yn[t/]�u>tµ]'VLoqle]P\½h,VY�e][`å��l/]���VY\,]�s/|Yn[t/]�VYt�]�n[j1lºj']P|L|zj'u>tAo1n[VLt/h½o,l/] ¥ ^*hk]Pt/hk]���VY\,]'hP�
¥ Ï szupoq]PtAo,V�n[|å��VL\,]Ph'�Ân[t/�ÙbÉì�]'|Y�Ùh,l�nps/VYt/X���VL\,]Ph´UWVLX/` Ï `�:ºh,l/u���h´oql/]�t/u>m�VYt/n[|Wj']P|Y|G|Yn��>u>Zeo
w�u>\�hkZ/sz]'\,|Yn��[]P\´^a`%})]P|L|Yhgn[\,]rX>V��>]'tvnµoqVY|�o�n[teX>|Y]�u[w Ï ×pî���VLo,l�\,]'h,s7]Pj'o*o,uºoql/]À¿Á �/VY\k]Pj5oqVYu[t/hP`
��l/VYh n[|L|Yu���hGoql/]�|Y]5wDok�C\kVYX>lAoGhkVYX>t/n[|7n[m_{/VLX>Z/VLoC��oqu´{z]�\,]'h,u>|��>]'�º�/Z/\kVYt/X*oq\,n[j1�r\,]'jPu>t/h�oq\kZ/j'o,VYu>t�`

fójP\kVLo,VYj�np|��e]Ph,VLX>t%]'|Y]'m!]'tyoWu[w/o,l/]�}�Ð��ÕVYhÄoql�n�oWoqle])�/\kVLwDoÂoqVYm�]xm_Z/h�oå{7])�[]'seoG|Lu¨� ]P\Âoql�npt
oql/]�oqVYm�]%hks�n[j'VYt/X�u[wxo,l/]_{/Z/tej1l�j'\,u>hkh,VYteX>h�VYt¡oql/]�n[j'jP]'|Y]P\,npoqu[\P`�ëCt�oql/]%s/\,]'h,]PtAo Ï ý {/Zet/j1l
m!u��/]�u[w¤oql/]�n[j'jP]P|L]P\,npoqu>\�o,l/]´{/Z/t/j1l/]'hgj'\,u>hkhg]'�[]P\�� Ï è ýJÂ E `xf m!V¸�ao,Z/\,]�upwåfg\kX>u>t¼2C0Go,l�n[t/]
ÌJ× Ó d¯× Ó Î)VYh�Z/hk]P��VLt�oql/]%}�Ð��3n[t/�Él�n[h�n�mµn¨�eVLm_Z/m �/\,V�wDo�oqVLm!]�upw ¥ :V: Â E u��[]P\�oql/] Ó ` 4V4 ãYD
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UWVYX[Z/\,] Ï `ÿ:�dW¬�u>m!VLt�n[|yjP]'|Y|a|�n��>u>Zaoåw�u>\WhkZ/s7]P\,|Yn��>]P\½^��An[t/��n[\k\qn[teX>]Pm�]PtAoGu[w7j']P|Y|LhWu>t_o,l/]�}�Ð��
]Pt/�es/|�npo,][`

mµn¨�eVLm_Z/m �/\,V�wDo��/VYh�o1n[tejP][`
I®l/VY|L]�oqle]%oqVLm!]´u[w½n[\k\,VL�pn[|Äu[w½nºhkVYX>t/n[|Äs/Z/|Yhk]_VYh�Z/h,]'��oquº�/]5oq]'\,m�VYt/]´oql/]_s7u>hkVLoqVLu>t�upw½n

oq\,n[j1�[]'�Ês�n[\ko,VYj'|Y][�Âoql/]!s/Z/|Lh,]µ��VL�eoql�j�n[tÊ{7]µZ/hk]P��o,u�m�]�n[hkZ/\,]µo,l/]ºnpm!u>Zetyo�u[w�VLu>t/VYçPnpoqVLu>t
j�n[Zeh,]P��{A��oql/]�s�n[\�oqVYj'|Y]p`å��l/VYh VYh½�/VY\k]Pj5oq|L��\k]P|Ynpoq]'�µoqu´oql/]�npm!u>Zetyo u[w�]'t/]P\kX[��oq\qnpt/hkw�]'\,]P��{A�
oql/]!s�n[\�oqVYj'|Y]_o,u¡oqle]µVYu[t/VYç'VYt/X�m!npoq]'\,VYn[|ås7]P\%�eVYhkoqn[t/j']�o,\qn��>]'|Y]P�¹VYtvoql/]!mµnpo,]P\kV�n[|�Ì��É0Ù2p�a�/Î5`
÷aVYtejP]É�É0Ù2p�a�ÅVYh��/]5oq]P\km!VLt/]P�Å{A�Êoql/]É�>]P|Luaj'VLoC�Êupwgoqle]�s�n[\�oqVLjP|Y]1Ãan[t/�ÕVLt/�/]Ps7]Pte�/]PtAoºupw�VLo 6 h
mµnph,hHÃAoql/VLh�VYtew�u[\,m!npoqVLu>tµjPn[tÀ{z]�Z/hk]P�Àoqu�n[VL��VYt�VY�e]PtAoqV�wD�aVLt/X%o,l/]�oq\,n[j1�[]'��s�n[\�oqVLjP|Y]p`åf m�u>\,]
�/]'oqn[VY|L]P�À�/]'h,jP\kVYseo,VYu>tÀu[wÂoqle]%}�Ð�� j�n[tÉ{z]�w�u>Zet/�ÀVYtÀ\,]5w�]P\,]'t/jP]µÒ²^ ÓpÔ

���UÄ Z[(ü\i-/,h^]g #'*é#F,����ÆÅ³*é#Fg Å

��l/]�}�Û�U�jPn[|Yu>\kVYm�]'o,]P\Ähk��hko,]Pm�hxn[\,] |Yu�j�npo,]P�_u[ZeoqhkVY�/] u[w/oqle]�h,u>|L]Pt/u[VY�_npt/�_h,Ze\,\,u[Z/t/�roql/]
oq\,n[j1�yVYt/X�\k]PX>VLu>t�`Ä��l/]5�rn[\k] hk]Ps�n[\,npoq]'�rVYtAoqu�oC�)ugmµn[VLt%s/lA��h,VLj�n[|�hk��h�oq]Pm�hPd¤jP]'tyo,\qn[|aj�n[|Lu>\,VLm!]K�
oq]'\,h���l/VYj1lÙn[\k]rjPu>taì�X>Z/\k]P�Ùj'��|YVLt/�/\,VLj�n[|L|L�Én[\ku>Z/t/��o,l/]r{z]Pn[m |LVYt/]p��n[t/�vs/|LZ/XÀj�n[|Lu>\,VLm!]5oq]'\,h
��l/VYj1l�n[\,]´|Yu�j�n�oq]P��w�u>\���np\,��upwWoqle]´o,\qn[j1�yVYteX!\k]PX>VLu>t�nph�hkl/u���t�VYt¡UWVLX/` Ï ` 4e`A0xn[j1l�u[wWo,l/]Phk]
hk��hko,]Pm�h�VYh�jPu>m�s/\kVYh,]'��u[w½npt�VYt/te]P\�]P|Y]'j'o,\,u>m!n[X>t/]5oqVLj�jPn[|Yu>\kVYm�]'o,]P\�n[t/��npt�u>Zeo,]P\�l�n[�/\ku>t/VYj
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END   
PLUG   
HADRON END 

 PLUG
 EM

CENTRAL EM

END    
WALL    
HADRON

z

Central
Outer
Tracker

ISL

CENTRAL
HADRON

Solenoid

η = 0.9

CES

(Not-To-Scale)

CPR

   CDF   
Detector

CENTRAL MUON

CENTRAL MUON UPGRADE

STEEL ABSORBER

η = 0

SVX Silicon Vertex Detector

Central Muon Extension

INTERACTION POINT

UWVYX[Z/\,] Ï `�4edÂf®|�npo,]P\,n[|a��VY]5�óupw±u>te]�Á�Z/n[\ko,]P\xu[w7oql/]�}�Û�U��/]5oq]Pj5oqu>\xhkl/u���VYt/X�oqle]�u[\,VY]'tAo1npo,VYu>t
u[wÂoql/]*j�np|Yu>\kVYm�]'oq]'\�n[t/�Àj']PtAoq\,n[|Äm_Z/u>tÀhk��h�oq]Pm�hP`

j�n[|Lu>\,VLm!]5oq]'\P` ê)u[oqlÉoC��sz]'h�n[\k]�h,n[m!se|YVYteX�jPn[|Yu[\,VYm�]'o,]P\kh�jPu>t/hkVYh�oqVYteXµu[wån[|Lo,]P\,t/npoqVLt/X�|�n��>]'\,h�u[w
h,j'VYtAoqVL|Y|�n�oqu>\Wn[t/�!n[{/h,u[\,{7]P\gÌÍm!n[�/]�u[w±|Y]�np�!npt/�µVL\,u>trw�u>\åo,l/]�]'|Y]'j'oq\ku>m!n[X>t/]5oqVYj�n[t/��l�n[�/\ku>t/VYj
j�n[|Lu>\,VLm!]5oq]'\,hP�p\,]'h,s7]Pj'o,VL�[]P|L�eÎK`å��l/]P\k]�VYhGnp|Yh,u�n[t_]Pte�a���)n[|Y|al�n[�/\ku>t/VLj�j�n[|Lu>\,VLm!]5oq]'\Äo,l�npoGj'u��>]P\kh
oql/]�XAn[sÙ{7]'oC� ]P]Pt�oql/]�jP]'tAoq\qnp| npt/�¹s/|LZ/XÀl�n[�/\ku>t/VLj�jPn[|Yu[\,VYm�]'o,]P\�h���hkoq]'m!h'`º��l/]�j�n[|Lu>\,VLm!]K�
oq]'\,h_np\,]µhk]PX>m�]PtAo,]P�ÊVYtÙ{7u[oqlÊnpçPVYm%Zeoql�n[t/��seh,]PZe�/u>\qnps/VY�/V�oC�voqu¡w�u[\,m n¡se\,u�«k]'j'oqV��>]µo,u��)]'\
X>]Pu[m!]5oq\k�[��n[|Y|Lu���VYt/X_jPn[|Yu[\,VYm�]'o,]P\��/npo1n_oqu�{7]´m!npo,j1l/]P�ÉZ/sÀ��VLoql�o,\qn[j1�yh32q«k]'oqh�w�u>Z/t/�É{A��oql/]
oq\,n[j1�yVYt/XÉhk��hko,]PmÉ`���l/]µjPn[|Yu[\,VYm�]'o,]P\�j'u��>]P\,n[X>]º\kZ/t/h´u��>]P\´oql/]�\,]'X>VYu[t�­ È ­Ç» Ï §Úý b¡n[t/�Ùoql/]
w�Z/|Y|)^�õ®npçPVYm%Zeoql�np|Y|L�[`Àfg�/�/V�oqVLu>t�n[|L|L�>�Â�/\kVLwDo�j1l�n[m_{7]P\khrn[\,]µ]Pm_{7]P�/�e]P�ÊVYt�oql/]º]'|Y]'j'oq\ku>m!n[Xp�
t/]'o,VYj_jPn[|Yu[\,VYm�]'o,]P\kh�o,uºs/\,u���VY�e]_s/\,]'jPVLh,]_s7u>h,V�oqVLu>t�n[te��s/\,u[ì/|Y]%VLtew�u>\kmµnpo,VYu>tÀu[wxo,l/]_h,leu¨� ]P\kh
t/]�np\ oqle]PVY\½m!n��aVYm_Z/mÉ`W��le]P\,]�n[\,]gn[|Yhku%h,VLm!VL|�n[\Ws/\,]'h,l/u�� ]P\��/]5oq]Pj5oqu>\kh�|Yu�j�npo,]P�!{z]5oC�)]']Pt�oql/]
h,u>|L]Pt/u[VY�Àn[t/�Àoqle]+0½ÇËj�n[|Lu>\,VLm!]5oq]'\,h)o,uµn[VL��VYt�oq\,n[j1��2�oqu�� ]P\�mµn�oqj1l/VLt/X/`
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���:È É Ê$-9. `a#'*é#Fcq*é-/,lÅ

��l/]�m%Z/u>t��/]'o,]Pj5oqu>\kh)n[\k]�mµnp�/]�Z/s�u[w±hkjPVLtyo,VY|L|�npo,u>\,hWn[t/���/\,V�wDoGj1l�n[m_{7]P\kh |LuajPnpoq]'��npoxoql/]
]5��oq]'\,VLu>\�u[w½oql/]�u[o,l/]P\*�/]5oq]Pj5oqu>\*h��ah�oq]'m!h'`!��l/]5�Ùn[\,]�j'u>m!se\,VYhk]P�vu[w½w�u>Z/\�hkVYm�VY|�np\��/]5oq]'j'oqu[\
hk��hko,]Pm�h��eVYhko,VYt/X[Z/VYhkl/]P�v{A��oql/]'VY\�s/lA��h,VLj�n[|xj'u>teì�X>Ze\qnpo,VYu>t/h'`r��l/]�jPu��>]'\qn[X>]�u[w½oql/]��pn[\,VLu>Z/h
m_Z/u>tµ�/]'o,]Pj'o,u>\,h)VYh½h,l/u���t�VYtºUWVYX/` Ï ` ¥�Ó `å��l/]*})]'tyo,\qn[|�Ç¡Z/u>tºÛ�]'oq]'j'o,u>\�Ì�}�Ç�Ë�Î j'u��>]P\kh�oql/]
\,]'X>VYu>tÙ­ È ­y» Óp§cý n[t/�µVYh)]'m_{7]P�/�/]'��VYtµo,l/]�u>Zaoq]P\ ]P�/X[]�u[w�oqle]�jP]'tyo,\qn[|zj�n[|Lu>\,VLm!]5oq]'\x� ]P�eX>]Ph'`
��l/]�})]'tAoq\qnp|�Ç¡Zeu>tÌË�seX>\qn[�e]rÌJ}�Ç¡~ Î½n[|Yhku�j'u��>]P\kh�oql/]�\,]'X>VYu[t�­ È ­W» Ó�§Úý �y{/Zao�jPu[tyoqn[VYteh½oC� u
w�]P]5o upw�hko,]P]'|7{7]'oC� ]P]'tºVLo½npt/��o,l/]g}�Ç�Ë®o,u�\k]P�/ZejP]�{�n[j1�yX>\,u[Z/t/�!w�\ku>mit/u[ta�Cm_Zeu>t/hP`åUWVYX/` Ï `cè
h,l/u���h�oql/]*X>]'u>m�]'oq\���u[w¤m_Z/u>tÀj'u>Z/tAoq]'\,h�VYt�oql/]*j']PtAoq\,n[|�\,]'X>VYu>t±`

��l/]!})]PtAoq\,n[|½Ç¡Z/u>t�0W��oq]Pteh,VYu[t¥Ì�}�Ç �*Î�jPu[t/h,VLhkoqh*u[w n[\kj1l/]Ph�n[\k\qn[t/X[]P�Ùnpo*]�npj1l�]'t/�vu[w
oql/]gjP]PtAo,\qn[|��e]'oq]'j'o,u>\P�/]K��oq]Pte�/VYt/XrVLtºs7u>|�n[\)n[t/X>|L]�w�\ku>m by^ î oqur×>× î `G��l/]'h,]*h,|LVYX>lAo,|L��u��>]'\,|�nps
oql/]ÉjP]'tAoq\qnp|�m_Zeu>tóh��ah�oq]'m!h È j'u��>]P\,n[X>]p��]5��oq]'t/�/VYteX�oqle]Éo,u[o1n[|r­ È ­ÂjPu��[]P\qnpX>]�u>Zao!o,u ¥b§cÓ `
¬�u¹n[�/�/V�oqVYu[t�n[|�h�oq]P]'|�n[{/h,u[\,{7]P\!�)n[h!n[�/�/]'�ów�u>\roqleVYh��/]'o,]Pj5oqu>\'ßgl/u�� ]'�>]'\µoqle]¡|Yn[\,X>]Én[teX>|Y]
oql/\ku>Z/X>lºo,l/]�l�np�/\,u>tµj�n[|Lu>\,VLm!]5oq]P\'�ymµn[X[t/]'o �>u>�p][��n[t/��h�oq]']P|�u[w�o,l/]��/]5oq]'j'oqu[\�]Pt/��hkZ/s/s7u>\ko,h
�/u�]Ph)se\,u���VY�/]�h,VYX[t/VLì�jPn[tAo�np{/h,u>\k{/VYteX%m!npoq]'\,V�np|J`Â��l/]�n[ç'VYm_Zaoql�n[|�j'u¨�[]P\,n[X>]�u[w±oql/]�}�Ç � l�n[h
n Ï Ó î XAn[sÅnpo�oql/]�oqu[s�`Õf©è Ó î npçPVYm%Zeoql�np|�XAn[s�npo�oqle]É{7u[okoqu>m upw�o,l/]À�/]'o,]Pj'o,u>\P� ��l/]P\k]
oql/]�j'u>t/VLj�n[|½h,]'j'oqVLu>t/h�n[\k]ºVYtAo,]P\,\kZ/seo,]P�Õ{A�¹oqle]ºjPu>|L|YVLh,VYu[t�l�np|Y|h��uau[\P�Gl�n[h%{z]']PtÊì�|Y|L]P��{A��n
wÍn[ta��h,l�n[s7]P��}�Ç � h,]'j'o,VYu>tºVLt/h,]'\ko,]P�ºVLtyo,u_n´XAn[sº{7]'oC� ]P]'tÀo,l/VYh½h,]'j'o,VYu>tºupw�oql/]���uau[\)n[te�µoql/]
{zupo,oqu[m�u[wÂoql/]*m!n[X>t/]5o��>u>�p][`

��l/])ëCtAoq]'\,m�]P�/VYnpoq] Ç¡Zeu>tr÷���h�oq]Pm Ì�ë�Ç�Ë�ÎÄVYhÂn�{/n[\,\k]P|yu[w�}�Ç¡~å��|YVL�[]xj1l�n[m_{7]P\khWhkZ/\,\ku>Z/t/�a�
VYt/Xro,l/]*{z]Pn[m!|LVYt/]gu>tÀ]PVLo,l/]P\�hkVY�/]�u[w¤oql/]*�/]5oq]'j'oqu[\P`x��l/]P\k]%np\,]´n[|Yhku�s/VYtA��l/]']P|Yh�u[w¤jPu[Z/tAoq]P\kh
u>t�oql/]r]'t/�/s/|Ynpoq]�npt/�vVYt/hkVY�/]%o,l/]rë�Ç�Ëü{�n[\k\,]'|�Ì