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RTS ;LU+VXWZY"[ \0]+^ ^X_`;2_�]-^�VXWZU"\0VX_�a�$Q%�&Q'�bP*-,5*-$�.0/01010/2bP1030c0d(_�e-W�e@;2Vgfih�;2VXW�U"WZVgjk\0Vgl�; Snm W�\+j@_�e+Wpo�qL&Q,
^X]-r+bPfiWZ_�W m _�\0VX^�; S f�_�e-W�U"WZVgjs\0Vtl�; Snm W�\+jH_�e-W�^X\+jk_uh�;2VXWLh5WZVPW�^P]nl�l�;2Vg[ vZW?f+w RTS ;0f-f-[ _`[ \ S >x; S WZ^X_`[yl�;2_�W
\+j+_�e-W�f-;2_`;2bz^XWZ_(\0r-_`;0[ S W?f{[ S /010103�; S f|; S ]@l�r"WZV�\+j+Un} \0_�^�^Xe-\gh�[ S-~ _�e-W�;2r@[y}y[ _u=�_�\�VXW?; m e�_�e-W�U-e�=�^g[ m ^
~ \+;0} ^Lh�WZVXW ~ [ Y0W S w���W�VXW?jkWZV�_�\p_�en[ ^�VXW m W S _�VXWZU"\0VX_�a`�26<;2V m e+bzVXWZU"\0VX_`�0dLjs\0V�_�en[ ^|[ S jk\0Vgl�;2_`[ \ S ; S f�;
fiWZ^ m Vt[ U-_`[ \ S \+jO_�e-W�;2U-U@;2Vg;2_�]-^gw
� ]-W�_�\�;p}y; m�� \+j�_`[yl�W�r�WZ_�h5WZW S _�e-W�f-;2_`;�_`; � [ S-~ ; S fp_�e-W�6p;2V m e-bzVXWZU"\0VX_�^X\+l�W�VXWZ^P]n} _�^ m \0]n}yf S \0_
r"W�js]@}y} = m e-W mz� W?f+>�; S f|_�e-W m \+}y}y;2r"\0Vg;2_`[ \ S U-VXW?jkWZVXVXW?f S \0_J_�\�^Pe-\`h�_�e+W?l�w RTS ^X_�W?;0f+>�;{�`]n[ _�WpfiWZ_`;0[y} W?f
; mZm \0] S _Q\+j@;0}y}DU-VP\0rn} W?l�^�W Snm \0] S _�WZVXW?fp[ S _�e-W�; S ;0} =�^g[ ^(\+j-_�e-W�f-;2_`;�en;0f�r"WZW S|~ [ Y0W S w
RTS _�e-W�U-VXWZ^PW S _�VXWZU"\0VX_xh�W m \ Snm W S _�Vg;2_�WQ\ S _�e-W�^X\+} ]-_`[ \ S ^�_�\J_�e-W�U-VP\0rn} W?l�^�Vg;0[ ^PW?f�[ S _�e-W 6<;2V m e+bzVXWZU"\0VX_
; S f�[ S Un;2VX_`[ m ]n}y;2VQ\ S _�e+WL;2^P^XWZ^X^gl�W S _�\+jD_�e-W��`]n;0}y[ _u=�\+jD_�e+WLf+;2_`;Q_`; � W S [ S /0101030w R�S ;0f-f+[ _`[ \ S >H[ _�h�[y}y}
r"W�^Xe-\`h S _�en;2_�_�e-W�WZ��U"WZVg[yl�W S _�h�[y}y}�r"W{;2rn} W�_�\�; m en[ WZY0W<[ _�^�\0r���W m _`[ Y0WZ^�[ S _�e-W�/01010/�VX] S >�;0} _�e-\0] ~ e
h�[ _�e�;�_`[ ~ e�_(^ m e-W?f0]n} W?w
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q S ]nlQr"WZV�\+j-U-VP\0rn} W?l�^�h�WZVXW�fiWZ^ m Vg[ r"W?f|[ S _�e-W�6<;2V m e-bzVXWZU"\0VX_`w�o�WZVXW�h�WJh�[y}y}H; S ;0} =�^XW�_�e-W�[yl�U@; m _�\ S
_�e-W�f-;2_`;�;0} VXW?;0fi=�_`; � W S [ S /010103L; S f�\ S _�e-W�f-;2_`;(_�\�r"W�_`; � W S [ S /01010/0w RTS _�e-W�jk\+}y} \`h�[ S-~ ^XW m _`[ \ S h�W
h�[y}y}©VPWZU�W?;2_�r+Vg[ WZª-=�_�e-W�fiWZ^ m Vg[ U+_`[ \ S \+j+_�e-WJU-VX\0r@} W?l�^�; S f|fiWZ^ m Vg[ r"W�_�e-WJU-VXWZ^PW S _�^X_`;2_�]+^gw
RTS ^X]nl�l�;2VX=?>H_�e+Wp} \ S-~ WZV|«�,�$¬VPW?;0fi\0]-_ _`[yl�W<; S f{_�e-W�VXW?fi] m W?f�_�Vg[ ~0~ WZV�^XW?} W m _`[ YH[ _u=�[ S ª-]-W Snm Wp[ S�S \
h�;�=_�e+W<�`]n;0}y[ _u=�\+jx_�e-W�WZY0W S _�^LVXW m \0VtfiW?f-®x_�e-WZ^PW�WZY0W S _�^�;2VXW�_�e-WZVXW?jk\0VXW¯jk]n}y} =°;XY©;0[y}y;2r@} Wjs\0V�_�e-W�± S ;0}
; S ;0} =�^g[ ^gw�«xe+W m VX\0^X^Xbz_`;0} � [ S _�e-W�«�,�$�en;2^�; S [yl�Un; m _�\ S _�e+W�l�\+l�W S _�]nl²VXWZ^X\+} ]-_`[ \ S ; S f \ S Un;2VP_`[ m } W
[yfiW S _`[ ± m ;2_`[ \ S r�=´³?µ�¶0³Z·@w R _�h�;2^ S \0_ m \ S ^g[yfiWZVXW?f|VXW?;0}y[ ^X_`[ m _�\�^X\+} Y0W�_�e-W�U+VX\0rn} W?l¸;2_J_�e-W�en;2Vgfih�;2VXW
} WZY0W?}y>+_�e-WZVXW?jk\0VXWJ_�e-W�f+;2_`;�_`; � W S [ S /010103�; S f{/01010/Jh�[y}y}©VXW?l�;0[ S e-\+l�\ ~ W S WZ\0]-^�; S f m ; S r"W�; S ;0} =�^PW?f
_�\ ~ WZ_�e-WZVgw¹«xe-W<WZº�W m _�^�h�[y}y}5r"Wp_�VPW?;2_�W?f»r�=°_�e-W¯VXW m \ S ^X_�VP] m _`[ \ S ^X\+jk_uh�;2VXW?>�; S f�_�e-W¯^X_`;2_�]-^|\+j�_�e-W
; m _`[ YH[ _`[ WZ^<h�[y}y}�r"W´f0WZ^ m Vg[ r"W?f»r"W?} \`h�w½¼�h�[ S-~ _�\�_�e+W°}y;2V ~ W�VXW?f0] S f-; Snm =£[ S _�e-W S ]nlQr"WZV|\+j�«�,5$
m e@; S-S W?} ^g>5_�e-W[yl�U@; m _�\+j5_�e-WfiW?;0f m en; S-S W?} ^<[ ^�^gl�;0}y}yw²%Hº�W m _�^¯[ S _�VX\Hfi] m W?f¯r�=�_�e+W[yl�U"WZVgjsW m _`[ \ S ^
[ S _�e-W¢fi\gh S bz^ m ;0} W¢j¾; m _�\0V�jk\0V S \0Vgl�;0}y[ v?;2_`[ \ S WZY0W S _�^�;2VXW¢jk]n}y} =¢] S fiWZVX^X_�\�\Hf�; S f\ S } =°VXW?f0] m W¯_�e-W
^X_`;2_`[ ^X_`[ m ;0}+^g[ ~0S [ ± m ; Snm WJ\+jO_�e-W S \0Vtl�;0}y[ v?;2_`[ \ S ^t;0l�Un} W?w
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«xe-W�VPWZUn;0[ V m ;0l�Un;0[ ~0S fi]-Vg[ S-~ _�e-Wh�[ S _�WZV�^Xe�]+_`fi\`h S e@;2^{Y"[ VP_�]n;0}y} =¬W?}y[yl�[ S ;2_�W?f´_�e+WZ^XW�W?} W m _�VX\ S [ m ^
U-VX\0r@} W?l�^gw�«xe-W�VXW?l�;0[ S [ S-~|S \+[ ^XWp[ ^ U�WZVtjsW m _`} =´; mZm WZU-_`;2rn} W¯; S f�fi\�WZ^ S \0_�[ Snm VXW?;2^PW�_�e-W�f-;2_`;�Y0\+} ]@l�W
^g[ ~0S [ ± m ; S _`} =?w@q�^�;0} VPW?;0fi=�l�W S _`[ \ S W?f(r"W?js\0VXW?>g_�e-W�«�,5$�f-;2_`;�Y0\+} ]nl�W�[ ^�}y;2V ~ WZVx_�en; S ^X_�Vg[ m _`} = S W m WZ^X^g;2VX=
fi]-W�_�\p_�e+W�U-VPWZ^XW Snm W�\+j�e-W?;0fiWZV|[ S js\0Vtl�;2_`[ \ S js\0V�W?; m e²«�,5$ m en; S-S W?}yw�«xe-W¯;�Y0WZVg; ~ W«�,5$×VXW?;0f0\0]-_
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^XUn[y}y}�\+jOÜ+101�l�^`w�«xe-W�[yl�Un; m _�\+j+_�en[ ^�}y[yl�[ _`;2_`[ \ S h�[y}y}©r"W�; S ;0} =�^XW?f�[ S ^XW m _`[ \ S :0w
«xe-W�\0U-_`[ \ S \+j�^ � [ U+Un[ S-~ _�e+W�«�,5$´VXW?;0fi\0]+_�[ S´m ;2^XW�\+j�;2r+^XW Snm W�\+j�; SpR «�$´_�Vt[ ~0~ WZVL[ ^�^X_`[y}y}+\0U"W S ;2^L;
jk]-VX_�e-WZV l�W?; S ^�_�\p[ Snm VXW?;2^PW _�e-W S ]nlQr�WZV�\+jOVXW m \0VtfiW?f�WZY0W S _�^(U"WZV�^XUn[y}y}yw
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� ]-Vg[ S-~ _�e+WL^Xe�]+_`fi\`h S ; m ;0}y[ r-Vg;2_`[ \ S WZºO\0VX_ _�\�l�;2U�_�e-W m VP\0^X^Xbz_`;0} � Un;2_�_�WZV S h�;2^J] S fiWZVX_`; � W S w|«�en[ ^
h�[y}y}5U"WZVgl�[ _�; S á�à�Ò?çPÙzÔ`é2í¾ÒÊéîí�^X\+jk_uh�;2VXW m \0VXVPW m _`[ \ S h�en[ m e¬^Xe-\0]n}yf¬}y;2V ~ W?} =�W?}y[yl�[ S ;2_�W�_�e+W<WZº�W m _�^{\+j
_�e-W m VX\0^X^Xbz_`;0} � w R _�[ ^�_�\�\¯W?;2Vg} = S \gh�_�\<^Pe-\`h�VXWZ^X]@} _�^�\+j�_�e-W m VP\0^X^Xbz_`;0} � äPÒÊé2é�Ôîä`Ùzí¾ÒÊå©w�o�\`h�WZY0WZVg>�_�e-W
�`å+ÒÊì�æùÔîâÊï`Ô�\+jD_�e-W�WZº�W m _�^�\+j+_�e-W m VX\0^X^Xbz_`;0} � en;2^�r"WZW S [ S _�VX\Hfi] m W?f�[ S _�e-W�l�\+l�W S _�]nlõ±+_`w�«xen[ ^J;0}y} \`h�^
;5r"WZ_�_�WZV@]+^XW5\+j0_�e-WJð©å-äîÒÊé2é�Ôîä`ÙzÔPâJl�W?;2^X]-VPW?l�W S _�^tw�«�e-W�VXWZ^P]n} _�^x\+j0_�e-WZ^XW�^X_�]nf+[ WZ^�[ S f-[ m ;2_�W�_�en;2_x^X]�� m [ W S _
U"WZVgjk\0Vgl�; Snm W�h�[y}y}§r"W�VXW?; m e-W?f(_�\�; m en[ WZY0W�_�e-W�U+e�=�^g[ m ^ ~ \+;0} ^@\+j0_�e-W�WZ��U"WZVg[yl�W S _`w5%�Y"[yfiW S@m W?>`^P]-U-U"\0VX_`[ S-~
_�en[ ^ m \ S@m } ]-^g[ \ S >©h�[y}y}©r"W�^Xe-\`h S r"W?} \`h�w
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q�^XWZ_J\+jn_`;2V ~ WZ_�^�en;2^Jr"WZW S U-VPWZUn;2VXW?f�h�[ _�e°;L_�en[ mz��S WZ^X^�\+j�:+*�\+j�; S [ S _�WZVt; m _`[ \ S } W S+~ _�enw{«xen[ ^ h�[y}y}
W S en; S@m W{_�e-W S ]nlQr�WZV�\+j�, ~ \�\Hf�-x_�Vg[ ~0~ WZVX^�VXW?}y;2_`[ Y0W<_�\�_�e-W{r@; mz��~ VX\0] S f�_�Vg[ ~0~ WZVX^gw¢q _�Vg[ ~0~ WZV�U+]-Vg[ _u=
r"WZ_�_�WZV�_�en; S :01+*�[ ^QWZ��U"W m _�W?f�h�[ _�e|_�e+WZ^XW�_`;2V ~ WZ_�^gw(«xe-W�^X=�^X_�W?l�;2_`[ m WZVPVX\0VX^ [ S _�VX\"f0] m W?f�r�=�_�e-W�]-^XW�\+j
;�_�en[ m�� WZV(_`;2V ~ WZ_�;2VXWJ^X_`[y}y} S W ~ }y[ ~ [ rn} W?w
*i\+l�W�\+j@_�e-W�] S h�; S _�W?f{_�Vg[ ~0~ WZVP^�h�WZVXW�[ S _�VP\"fi] m W?f|r�=�r�W?;0l�Un;2VX_`[ m } WZ^{[ S _�WZVg; m _`[ S-~ [ S _�e-W<l�;2_�WZVt[y;0}
^X]-VPVX\0] S f-[ S+~ _�e+W�_`;2V ~ WZ_`w�q S WZh _`;2V ~ WZ_|;2Vgl�e@;2^ r"WZW S U-VPWZUn;2VXW?f�]-^t[ S-~ ;�fiWZ^t[ ~0S }y;2V ~ W?} =�VXW?f0] m [ S-~
_�e-W�l�;2_�WZVg[y;0}yw RTS ;0f-f-[ _`[ \ S >n; S WZh²^XWZ_(\+j m \+}y}y[yl�;2_�\0VX^�h�;2^�[ S _�VX\Hfi] m W?f�[ S _�e-W r"W?;0l }y[ S W _�\�[yl�U-VX\gY0W
_�e-WJr"W?;0l£U+VX\0±n} W S W?;2V�_�e+W�o�qL&Q,_`;2V ~ WZ_`w
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@ _�e+WL± S ;0}y[ v?;2_`[ \ S \+jþ_�e-W m ;0}y[ r-Vt;2_`[ \ S ; S f�;0}y[ ~0S l�W S _J\+jþ_�e-W�' � $�a�fi\`h S _�\10wy:{l�l¸[ S ·¬; S f
:�l�l [ SXW d�>�hQen[ m e�^Pe-\0]n}yf�} W?;0f�_�\{_�e-Wp;0[yl�W?f|W/� m [ W Snm =¢; S f�l�\+l�W S _�]@l�VXWZ^X\+} ]-_`[ \ S \+jþ_�e-W
^PU�W m _�VP\+l�WZ_�WZVgw

Y Z���FH¦§G(FH¨½��CLM��

«xe-W � WZ=�W?} W?l�W S _�^�\+j�_�e+WQVXW m \ S ^P_�VX] m _`[ \ S ^X\+js_�h�;2VPWLjk\0V�\0º�bP}y[ S WL; S ;0} =�^g[ ^J;2VXWQ_�e-W(_�Vg; mz� VXW m \ S ^X_�VX] m _`[ \ S
[ S _�e-W�«�,�$�>D; S f�_�e-W�_�Vg; m�� VXW m \ S ^X_�VP] m _`[ \ S [ S _�e+W�fiVg[yjk_�b m en;0lQr"WZVX^�\+j�_�e-W�jk\0VXh�;2Vgf�^XU"W m _�VX\+l�WZ_�WZVgwn��W
h�[y}y} m \ S@m W S _�Vg;2_�W�e-WZVXWJ\ S _�e-W�VXWZ^X]n} _�^(]-^g[ S-~ _�e-W _�Vg; mz� [ S-~ [ S _�e-W�«�,�$Qw

[5À�Á \QÎ"È��þÇ�]PÎ"Ï^�`_�ÇbaiÈÊÎ"ÐVced

� [ _�e ;pY"[ WZh _�\ m \ Snm W S _�Vg;2_`[ S-~ _�e-W�;�YD;0[y}y;2rn} WVPWZ^X\0]-V m WZ^jk\0V|_�e-W�fiWZY0W?} \0Unl�W S _{\+j�VXW m \ S ^X_�VX] m _`[ \ S
^X\+jk_uh�;2VXW ; S f�f-;2_`;�; S ;0} =�^g[ ^g>th�W�^XW?} W m _�W?f�jk\0V@_�e+W�; S ;0} =�^g[ ^�\+jf,y}y;2V ~ WZbP; S-~ } WV-i_�Vg; m�� ^�U-VX\0_�\ S ^�;2_�c8L�W/M�.?ä
l�\+l�W S _�]nl£h�[ _�e�«n;�_`;2V ~ WZ_QVX] S ^ a¾_�en[ S ; S fL_�en[ mz� d�>DUn} ]+^O, S \0bz_`;2V ~ WZ_�-+VX] S ^gw
«xe-W�; S ;0} =�^g[ ^�\+jn}y;2V ~ WZbP; S-~ } W _�Vt; mz� ^�[ ^ m } W?;2Vg} =�js\ m ]-^XW?f�\ S _�e-W�VXW m \ S ^X_�VX] m _`[ \ S \+j-_�Vg; mz� ^�[ S _�e-W�«�,5$�w
«xe-W�WZ��_�Vg;2U"\+}y;2_`[ \ S \+j@VXW m \ S ^P_�VX] m _�W?f�_�Vg; mz� ^�_�\�^gl�;0}y}�Vg;0f-[y[5[ S _�\<_�e-W R «�$�>�; S f|_�\»}y;2V ~ W�Vt;0f-[y[�[ S _�\
_�e-W�rn;2VXVPW?}@&(,�$ m e@;0l�r"WZVX^g>OU"WZVgl�[ _�_�W?f�_�e+W|f0WZ_�WZVgl�[ S ;2_`[ \ S \+j�_�e-W�W/� m [ W Snm =<\+jH_�e-WZ^XW{fiWZYH[ m WZ^gw�«xe-W
W/� m [ W Snm =�\+j©_�e-W R «�$�_�Vg[ ~0~ WZV�h�;2^ m \ S ±-Vgl�W?f�_�\�r"W(e@[ ~ e-WZV�_�en; S 404+*�>�_�e-W�W/� m [ W Snm =�\+jD_�e-W�&Q,5$x^�[ ^
;2_�} W?;2^X_�40:+*�w
«xe-W�VXW m \ S ^P_�VX] m _`[ \ S \+jÊ_�Vg; mz� ^([ S _�e-WJ«�,�$p^Xe+\`h�^Q;5en[ ~ eLUn;2_�_�WZV S VXW m \ ~0S [ _`[ \ S ; S f�l�\+l�W S _�]nl�±+_�_`[ S-~
W/� m [ W Snm =?w�«xe-W W/� m [ W Snm =�jk\0V(± S f-[ S-~ _�Vt; mz� ^�h�;2^�WZ^X_`[yl�;2_�W?f�_�\�r�W�a�4098g°1+hy:0di*�>xjs\0V�_�Vg; m�� ^�h�[ _�e´;2_
} W?;2^X_�301LU"\+[ S _�^�]-^g[ S-~ ^g[yl�]@}y;2_�W?f�f-;2_`;0w J \0V|;Le-W?}y[ �¯±-_ \+j ~ \�\Hf�`]n;0}y[ _u=°;0} VPW?;0fi=¯h�[ _�e_�e-W�U-VXWZ^XW S _
Y0WZVX^g[ \ S \+jH_�e-W�^X\+jk_uh�;2VXW?>�; S ; mZm WZU+_`; Snm Wp} WZY0W?}"\+j5401+*�h�;2^�jk\0] S f+w�¼Jj m \0]-VP^XW?>"_�en[ ^ S ]nlQr�WZV m ; S r"W
jk]-VX_�e-WZV [yl�U+VX\`Y0W?f-w
«+\ ^XW?} W m _�WZY0W S _�^�\ mZm ]-VXVt[ S-~ [ S _�e-WQ_`;2V ~ WZ_�; S fJ_�\�VXW?l�\`Y0W�\`Y0WZVg}y;X=�WZY0W S _�^g>�_�Vg; mz� ^J;2VXWQWZ��_�Vg;2U"\+}y;2_�W?f�_�\
_�e-W S \+l�[ S ;0}-r�W?;0l ;2�"[ ^�; S fp;2VXW VPW?�§]n[ VPW?fL_�\�\0Vt[ ~ [ S ;2_�W{jsVX\+l�_�e-W _`;2V ~ WZ_�U"\0^g[ _`[ \ S w R�S ;0f-f-[ _`[ \ S >-_�e-W
_�Vg; m�� ^|;2VXW�VXW?�`]n[ VXW?f{_�\{U"\+[ S _ _�\�; S &(,�$¬e@[ _�[ S ^g[yfiW�_�e-W�_�Vg[ ~0~ WZV�_`[yl�W�h�[ S fi\`h�w�«xe-W m \+lQrn[ S ;2_`[ \ S
\+jH_�e+WZ^XW m Vg[ _�WZVg[y;�VXW?fi] m WZ^�_�e+W�rn; m���~ VP\0] S f�_�\�r"W?} \`h _�e-W{3+* } WZY0W?}yw�«xe+W�_�h5\ m Vg[ _�WZVt[y;�^XW?} W m _�}y;2V ~ W?} =
\`Y0WZVt}y;2U-Un[ S-~ ^g;0l�Un} WZ^g>H;0}y} \gh�[ S-~ _�e-W�fiWZ_�WZVgl�[ S ;2_`[ \ S \+jO_�e-W?[ V�W/� m [ W Snm =?w
«xe-W�VXWZ^X\+} ]+_`[ \ S [ Skjml h�[ _�e�_�e-W�U+VXWZ^XW S _�^P_`;2_�]-^�\+jH_�e-W�^X\+jk_uh�;2VXW m ; S r"W�\0r-_`;0[ S W?f�jkVX\+l ; S ; S ;0} =�^t[ ^
\+j m \0^gl�[ m bzVg;X=×f+;2_`;0w�$�\0^gl�[ m bzVg;X=�_�Vg; m�� ^�h5WZVPW|^XW?} W m _�W?f�r�=�;�_�Vg[ ~0~ WZV�rn;2^XW?f<\ S _�e-W&(,�$õ^g[ ~0S ;0} ^g>
^XW?} W m _`[ S-~ \ S } =�WZY0W S _�^|h�[ _�e�e@[ _�^�[ S f-[y;0l�WZ_�Vt[ m ;0}y} =°\0U-U"\0^XW?fUn;0fi^tw «xe+Wp^X\+jk_uh�;2VXW¯^XW?} W m _�W?f�_�Vg; m�� ^
Un;2^X^t[ S-~ _�e-VX\0] ~ e�_�e-W�_`;2V ~ WZ_QVPW ~ [ \ S wQ«xe@[ ^�^XW?} W m _`[ \ S W S en; Snm WZ^Qe@[ ~ e{W S WZV ~ =�Un;2VX_`[ m } WZ^gw
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J [ ~ ]-VXWp/+NL«�e-W{f-[ ^X_�Vg[ r-]+_`[ \ S \+j<no��jk\0V m \0^gl�[ m b
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J [ ~ ]-VXWpc+N�«xe-W{f-[ ^X_�Vg[ r+]-_`[ \ S \+jpn�q�jk\0V m \0^gl�[ m b
Vg;X=�_�Vt; mz� ^gwQ«xe+W�^ m ;0} W�[ ^�[ S Vg;0f-[y; S ^gw

«xe-W�Un;2VX_�^�\+jH_�e+W�_�Vg; m�� \ S W?[ _�e-WZV�^g[yf0W�\+j"_�e+W�_`;2V ~ WZ_�VPW ~ [ \ S ;2VXW{js\0] S fLr�={_�e-W�Un;2_�_�WZV S VXW m \ ~0S [ _`[ \ S
^X\+jk_uh�;2VXW°;2^{_�h5\¢^XWZUn;2Vg;2_�W�_�Vt; mz� ^gw «xen[ ^[ ^{^X_`[y}y}�;<VP\0] ~ e ^XW?} W m _`[ \ S w¸'�\²;2_�_�W?l�U-_�h�;2^�l�;0fiW�_�\
VXWZ�¾W m _�_�Vt; mz� ^�hQen[ m e f-[yf S \0_�r"W?} \ S-~ _�\�_�e-Wp^g;0l�W m \0^tl�[ m bzVg;�=°Un;2VX_`[ m } W?w «xe-W m \+l�U@;2Vg[ ^X\ S \+j�_�e-W
±-_�Un;2Vg;0l�WZ_�WZVP^�\+jHr"\0_�e¯en;0} Y0WZ^ m ; S [ S U-Vg[ Snm [ U@} W�r"W�]-^XW?f�_�\�l�W?;2^X]-VXW�_�e-W{; S-~ ]@}y;2V�; S f¯l�\+l�W S _�]nl
VXWZ^X\+} ]+_`[ \ S w�«xe-W�f+[ ºOWZVXW S@m WJ\+jO_�e-W�; S-~ } WJU-VP\D��W m _�W?fp[ S ;�Un}y; S W�U"WZVXU"W S f+[ m ]n}y;2V�_�\�_�e-W S \+l�[ S ;0}©r"W?;0l
;2�H[ ^Lai�"d�l�W?;2^X]+VXW?f¯;2_(_�e-W�U"\+[ S _(\+j m } \0^PWZ^X_�;2U-U-VX\+; m e�h�[ _�ep_�e+W S \+l�[ S ;0}@;2�"[ ^�\ S r"\0_�epUn;2VP_�^�\+jH_�e-W
_�Vg; m�� ^�^XWZU@;2Vg;2_�W?} =<[ ^�^Xe-\gh S [ SXJ [ ~ w�/0w�«xe+W�f-[ ^X_�Vt[ r-]-_`[ \ S [ ^ m W S _�VXW?f|;2VX\0] S f�c+hy32Ü0ÜLVg;0f->?h�[ _�e�;�h�[yfi_�e
\+j�1+hy10709�Vg;0f-w�*+[yl�[y}y;2Vg} =?>H_�e+W|; S+~ } Wrq�[ ^�fiWZ± S W?f¯;2^�_�e-W�; S-~ } WLh�[ _�e�VXWZ^PU�W m _�_�\|_�e-WLr"W?;0l ;2�H[ ^�[ S ;
Un}y; S W ~ [ Y0W S r�=�_�e+W�r�W?;0l�;2�"[ ^�; S f�_�e-WJU@;2VX_`[ m } W _�Vg;t�¾W m _�\0VX=?w�«xe-Won�q?bPf-[ ^X_�Vt[ r-]-_`[ \ S [ ^�^Pe-\`h S [ SsJ [ ~ w
c0w
q S WZ^X_`[yl�;2_�W�\+jpn j ¶ jXt 1+hyc�h�;2^�\0r-_`;0[ S W?f�jkVX\+l�_�e+W�^X_�]nfi=p\+jn_�e-WZ^XW m \0^gl�[ m bzVg;�=�_�Vg; m�� ^t>5;2_�;�l�\0b
l�W S _�]nl \+j�10wy:rL�W/M�.?ä`w�q _�e-\0VX\0] ~ e¢; S ;0} =�^g[ ^ \+j�_�e-W�VXWZ^P\+} ]-_`[ \ S jk] Snm _`[ \ S h�[y}y}x;0}y} \`h [ S _�e-W{js]+_�]-VXW
; S ] S js\+}yf-[ S+~ \+j-_�e-W�l�\+l�W S _�]nl�f-[ ^X_�Vt[ r-]-_`[ \ S ^gw
«xe-W�_uh�\0bPf-[yl�W S ^g[ \ S ;0}5f-[ ^P_�Vg[ r-]-_`[ \ S \+jþ_�e+W<�`]n; S _`[ _`[ WZ^ j l ; S f jmu [ ^ ^Pe-\`h S [ SvJ [ ~ ]-VXW�Ü�jk\0V�;�_�en[ S
«@;�_`;2V ~ WZ_`w RTS _�e-WJ^g;0l�WJ± ~ ]-VXW?>D_�e-W m \0VXVXWZ^PU�\ S f-[ S-~ f-[ ^X_�Vt[ r-]-_`[ \ S jk\0V�_�Vg; m�� ^�h�[ _�e S W ~ ;2_`[ Y0W m en;2V ~ W�[ ^
^Xe-\gh S w�«xe-W ~ WZ\+l�WZ_�Vg[ m ;0}H; mZm WZU-_`; S@m W�\+j©_�e-W�_�Vg; mz� ^PW?} W m _`[ \ S VXW?l�\gY0WZ^�_�Vg; mz� ^�h�[ _�e�^tl�;0}y}O; S+~ } WZ^�h�[ _�e
_�e-W�r�W?;0l8;2�"[ ^{[ S _�e-W�rn; m�� h�;2Vgf�; S fjk\0VXh�;2Vgf�f-[ VXW m _`[ \ S w�q m ]-_�\+j�/rL�W/ML.?ä h�;2^�;2U-U@}y[ W?f{\ S _�e-W
l�\+l�W S _�]nl _�\�VXW?l�\gY0W�l�W?;2^X]-VPW?l�W S _�^�\0]+_�^g[yfiW�_�e-W�U-VXWZ^XW S _�^XW S ^g[ _`[ YH[ _u=<Vg; S-~ W{a¾\ S } =»;2r"\0]-_�301�wyx�\+j
_�e-WJ_�Vt; mz� ^Qh�WZVXWJVXW?l�\gY0W?f-d�w
«xe-W�_uh�\pU+VX\D��W m _`[ \ S ^�\+j@_�e@[ ^�f-[ ^P_�Vg[ r-]-_`[ \ S ;2VXW�^Pe-\`h S [ SKJ [ ~ ]+VXW<:0>@_�en[ ^�_`[yl�W�js\0V�_�e-W�_�en[ mz� _`;2V ~ WZ_
f-;2_`;0w<«xe-W�U"\0^g[ _`[ Y0W?} =¢; S f S W ~ ;2_`[ Y0W?} = m en;2V ~ W?f�Un;2VX_`[ m } WZ^|;2VXW�^Xe+\`h S ^XWZUn;2Vg;2_�W?} =�_�\ ~ WZ_�e-WZV�h�[ _�e_�e-W
^X]nl¢\+j0r"\0_�enw5«xe-W jml ^XU"W m _�VX]nl¢\+ji_�e-W S W ~ ;2_`[ Y0W�Un;2VX_`[ m } WZ^�VXWZY0W?;0} ^Q;5_uh�\0b m \+l�U"\ S W S _�^P_�VX] m _�]-VXW�h�en[ m e
en[ S _�^�;2_�; m \+l�U"\ S W S _(\+jHW?} W m _�VX\ S ^�;2^�h5W?}y}x;2^�Un[ \ S ^tw�«xe+W�f-[ ^P_�Vg[ r-]-_`[ \ S [ Szj u ^Xe-\`hQ^�_�e+W�;2rn[y}y[ _�=�\+j
_�e-W�o�qL&Q,�WZ��U"WZVg[yl�W S _�_�\<l�W?;2^P]-VXW�Un;2VX_`[ m } WZ^(U-VX\Hfi] m W?f|[ S _�e+WJrn; mz� h�;2Vgf{f-[ VXW m _`[ \ S w
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ID         1000000
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sqrt(tpx**2+tpy**2) VS. tpz{
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  0.00   0.00   0.00

sqrt(tpx**2+tpy**2) VS. tpz{

J [ ~ ]-VXW�Ü|N<«xe-W�_uh�\0bPf-[yl�W S ^g[ \ S ;0}�f-[ ^X_�Vg[ r+]-_`[ \ S \+jx_�e-W��§]@; S _`[ _`[ WZ^ j l ; S f jyu js\0V�;�_�en[ S «@;�_`;2V ~ WZ_
WZ��U�\0^PW?f�_�\×;�c}L�W/ML.?ä�r"W?;0l�>�h�[ _�e�U-VX\0_�\ S ^�^XW?} W m _�W?f�r�=´_�e-W´«�¼ J ^X=�^X_�W?l¥[ S _�e-W�r"W?;0l�w «xe-W
f-[ ^X_�Vt[ r-]-_`[ \ S \ S _�e-W�} W?js_ m \ S _`;0[ S ^�_�Vg; mz� ^J[ VXVXWZ^XU"W m _`[ Y0W�\+j©_�e-W?[ V m en;2V ~ W?>�\ S _�e-W(Vg[ ~ e�_5\ S } =L_�Vt; mz� ^�h�[ _�e
S W ~ ;2_`[ Y0W m en;2V ~ W?wQ«xe-W�^ m ;0} WZ^L;2VXW�[ S L�W/M�.?ä`w

[5À ¿ ~�Í�Î�_�_�]îÎ�Ï<��_�ÇbaiÈÊÎ"Ðmc;d

«xe-W�; S ;0} =�^t[ ^�\+j�^tl�;0}y} bP; S-~ } W�_�Vg; mz� ^�fiWZU"W S fi^�e+W?;�YH[y} ={\ S _�e+W VXW m \ S ^P_�VX] m _`[ \ S \+j�_�Vg; mz� ^�[ S _�e+W�fiVg[yjk_�b
m e@;0l�r"WZVX^5h�en[ m e�en;2^5r�WZW S f-[ ^ m ]-^P^XW?f�[ S _�e-W�6<;2V m e�VXWZU"\0VX_`w�«xe-W�U+VXW m [ ^XW�;0}y[ ~0S l�W S _�\+j�_�e-W m en;0lQr"WZVX^
; S f�;0}y}�[ S f-[ YH[yfi]n;0}Hh�[ VXWZ^�[ ^ S WZW?fiW?f{r"W?js\0VXW<; S W/� m [ W S _�_�Vt; mz� VXW m \ S ^X_�VX] m _`[ \ S×m ; S r"Wp; m en[ WZY0W?f-w�q
U-VX\ ~ Vt;0l�l�W�\+jx;0}y[ ~0S l�W S _ m \0VXVPW m _`[ \ S ^�[ ^(r�W?[ S+~ ] S fiWZVX_`; � W S w

� 1�KL¨8¨½��F"� G(¦IL��E+�¸EO�I�Q��C NPC ���8��A

��WLVXW m ;0}y}"_�e@;2_�_�e-W{f-;2_`;�_`; � [ S+~ ^X_�Vg;2_�W ~ =�[ S /010103�h�;2^�l�\0_`[ Y©;2_�W?f{r�=p_�e-W{fiWZ^g[ VXW�_�\|\0r-_`;0[ S ; ~ \�\Hf
] S f0WZVX^X_`; S f-[ S+~ \+jx_�e-W�f-;2_`;�_`; � [ S-~ ; S f�f-;2_`;<; S ;0} =�^g[ ^ m \ S f-[ _`[ \ S ^{jk\0V�_�e+W�Un}y; S+S W?f{h�[yfiW�Vg; S+~ W�\+j
r"W?;0l l�\+l�W S _`;J; S f�_`;2V ~ WZ_�^g>0h�[ _�e<;�Y"[ WZh°_�\�[yfiW S _`[yjk=H[ S-~ ; S f�^X\+} YH[ S-~ U+VX\0rn} W?l�^Q;2^�W?;2Vt} =|;2^�U�\0^P^g[ rn} W?w
«@;2rn} W�3�[ ^�; S ]-U�f-;2_�W?f�Y0WZVP^g[ \ S¯~ [ Y"[ S-~ _�e-W S ]nlQr"WZV�\+j m ; S f-[yf+;2_�W�U-e�=�^g[ m ^(WZY0W S _�^�VXW m \0VgfiW?f<[ S /0101030>
[ S YD;2Vg[ \0]-^�^XWZ_�_`[ S-~ ^�\+jnr�W?;0l½l�\+l�W S _�]nl½; S f|_`;2V ~ WZ_`>@^XWZUn;2Vg;2_�W?} =¢jk\0VJU"\0^g[ _`[ Y0W¯; S f S W ~ ;2_`[ Y0W�r"W?;0l
l�\+l�W S _`;0w��£[ _�e¢VXWZ^XU"W m _L_�\�_�e-W|_`;2rn} W|U-VPWZ^XW S _�W?f¢[ S _�e-W�6p;2V m e-bzVXWZU"\0VX_�; S ]nlQr�WZVL\+j m \0VXVXW m _`[ \ S ^
en;XY0W�r"WZW S [ Snm } ]@fiW?f-w�«�e-Wpl�\+l�W S _�]nl�^XWZ_�_`[ S-~ ^|;2VXW m e-\0^XW S _�\p^g;0l�Un} W�_�e-Wp;XY©;0[y}y;2rn} W�Vg; S-~ W�\+jn_�e-W
r"W?;0l�}y[ S W?w�«�e-W�301�L�W/ML.?ä�^PWZ_�_`[ S-~ >DU-VPWZ^XW S _ [ S _�e-W�U-VXWZYH[ \0]-^�Y0WZVX^t[ \ S >©h�[y}y}©\ S } =�r"W�]-^XW?f|jk\0V�;�^tl�;0}y}
S ]nl�r"WZV�\+jO_`;2V ~ WZ_�^gw
RTS _�e-W5_`;2rn} W?>D; m ; S f+[yf-;2_�W�U-e�=�^g[ m ^nWZY0W S _�[ ^n] S fiWZVX^X_�\�\"f ;2^�; S WZY0W S _xh�[ _�e�;2_�} W?;2^X_@\ S W�VPW m \ S ^X_�VX] m _`;2r@} W
_�Vg; m�� [ S _�e-W�jk\0VXh�;2Vgfp^XU"W m _�VX\+l�WZ_�WZVLh�en[ m e²[ ^ S \0_{fi]-W�_�\¢; S \ S bP[ S _�WZVg; m _`[ S-~ r"W?;0l¹Un;2VX_`[ m } W?w°«xe-W
S ]nl�r"WZVX^�VPWZU-VXWZ^XW S _�; S WZ^X_`[yl�;2_�W�\0r-_`;0[ S W?f�jsVP\+l�_�e-W S ]nlQr�WZV�\+jn^X] m e�WZY0W S _�^�jk\0] S f�[ S ;�±-VX^X_�U@;2^X^
\ S ;�^X]-r+^g;0l�Un} W�\+j�VX] S ^g>©^ m ;0} W?f�]-Up_�\<;0}y}+VX] S ^�\+j�_�e+W ^g;0l�W�^XWZ_�_`[ S-~ ]-^g[ S-~ _�e-W ^g;0l�W U-VX\0U"\0VX_`[ \ S _�\
_�e-W�_�\0_`;0} S ]@l�r"WZV�\+jDWZY0W S _�^gw(¼Jj m \0]-VX^PW�jk]-VX_�e-WZV��§]@;0}y[ _u= m Vt[ _�WZVg[y;(h�[y}y}�en;�Y0W�_�\�r�WL;2U-Un}y[ W?f�[ S _�e-W�± S ;0}
; S ;0} =�^g[ ^gw

9



sqrt(tpx**2+tpy**2)�
0

500

1000

1500

2000

2500

0 0.25 0.5 0.75 1 1.25 1.5 1.75 2

ID
Entries
Mean
�
RMS

        1000000
          73347

 0.4778
 0.3740

tpz
�

0

500

1000

1500

2000

2500

3000

3500

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

ID
Entries
Mean
�
RMS

        1000000
          41592

 0.3932
 0.4449

J [ ~ ]-VXW»:+N´«xe-W�f-[ ^P_�Vg[ r-]-_`[ \ S \+j jml a�} W?jk_`d�; S f j u a¾Vg[ ~ e�_`d�jk\0V�;|_�en[ m�� «n;{_`;2V ~ WZ_�WZ��U"\0^XW?f�_�\¬;�c
L�W/ML.?ä�r"W?;0l�>0h�[ _�e�U-VX\0_�\ S ^5^XW?} W m _�W?f�r�=L_�e+W�«�¼ J ^P=�^X_�W?l [ S _�e+W�r"W?;0l�w�%�; m e�± ~ ]+VXW m \ S _`;0[ S ^5_�e+VXWZW
en[ ^X_�\ ~ Vt;0l�^SN(_�e-W{} \`h�WZ^X_Jen[ ^P_�\ ~ Vg;0l [ ^�jk\0V S W ~ ;2_`[ Y0W?} = m en;2V ~ W?f�Un;2VX_`[ m } WZ^g®þ_�e-W{l�[yf-f+} W�e@[ ^X_�\ ~ Vg;0l jk\0V
U"\0^g[ _`[ Y0W m en;2V ~ WZ^g®-_�e-WJ_�\0U{en[ ^P_�\ ~ Vg;0l�[ ^(_�e-W�^X]nl£\+j+_�e-WJ_�h5\+w(«xe-W�^ m ;0} WZ^�;2VXW�[ S L�W/M�.?ä`w

� � ��E+�½E+�I�JNîC��8NîC �������

� ]-Vg[ S-~ _�e+WLh�[ S _�WZV�^Xe�]-_`fi\`h S >"^gl�;0}y}�[yl�U-VX\`Y0W?l�W S _�^�h5WZVPW�[yl�Un} W?l�W S _�W?f[ S _�e+W�«�4�r"W?;0l�w�q S ;0fib
f-[ _`[ \ S ;0}�Y0WZVP_`[ m ;0} m \+}y}y[yl�;2_�\0VJh�;2^�[ S ^X_`;0}y} W?f�_�\|VPW?fi] m W�_�e-W�r�W?;0l en;0} \+wJq S WZh�f-[y; ~0S \0^X_`[ m ^J_�\�\+}�en;2^
r"WZW S U-VX\gY"[yf0W?f�r�=´,�* � [ YH[ ^g[ \ S _�\{\0U-_`[yl�[ vZW�_�e+W�r"W?;0l�W S Y0W?} \0U"Wp; S f�f-[ Y0WZV ~ W Snm W?wz�n\0_�e�l�W?;2^X]+VXWZ^
h�[y}y}ne-W?} U´_�\�VXW?f0] m WX, \`Y0WZVg}y;X=�-�_�Vg; mz� ^p[ S _�e-W�«�,5$�w5«�e-W�; S ;0} =�^t[ ^�\+j�_�e-W�f-;2_`;�jkVX\+l¹_�e-W�fiWZ_�W m _`[ \ S
W?�`]n[ Unl�W S _�[ S _�e+W r"W?;0l m \ S ±-Vtl�W?fL_�en;2_�; S WZ� m W?}y} W S _�fiWZ± S [ _`[ \ S \+jO_�e-W�[ S _�WZVg; m _`[ S-~ r"W?;0l£Un;2VX_`[ m } WZ^
]-^XW?f�[ S _�e-W�± S ;0}H; S ;0} =�^g[ ^ m ; S r"W�; m e@[ WZY0W?f-w
o�q�&(,�[ ^�;2U-U-VP\`Y0W?f�js\0V�32Ü+1�f-;�=�^�\+j�VX] S-S [ S+~ [ S /01010/0>�h�e@[ m e�h�[y}y}0U"WZVgl�[ _5_�e-WQWZ��U"WZVg[yl�W S _�_�\|; m en[ WZY0W
[ _�^�U-e�=�^t[ m ^(\0r��¾W m _`[ Y0WZ^gw � ;2_`;�_`; � [ S-~ [ S _�e-W�«Q4Jr"W?;0l ^X_`;2VX_�^�\ S 6<;�=�72_�e�; S f�W S f0^(\ S *iWZU-_�W?lQr"WZV
c012_�enw
«xe-W�}y[ ^P_�\+j5o�q�&(,�_`;2V ~ WZ_�^ en;2^Jr"WZW S�~ [ Y0W S [ S e-W�6<;2V m e-bzVPWZU�\0VP_`w|«xe-WL\0U"WZVg;2_`[ \ S \+jþ_�e-W m VX=0\ ~ W S [ m
_`;2V ~ WZ_�^�[ ^�^ m e+W?fi]n} W?f�_�\L^X_`;2VP_�\ S�� ]n} =�92_�e{] S _`[y}�q�] ~ ]-^X_ 42_�e{hQe-W S o�qL&Q,�h�[y}y}©VXWZ_�]-V S _�\�\0U�WZVt;2_`[ \ S
h�[ _�e{^P\+}y[yfL_`;2V ~ WZ_�^gw
«xe-W m e-\0^XW S r"W?;0l�l�\+l�W S _`;�;2VXWJ_�e-W�^g;0l�W�;2^�[ S /010103+N�c0>þ:0>n90>n30/�; S f{30:�L�W/M�.?äg>©h�[ _�e�301oL�W/M�.?ä
;2^�\0U-_`[ \ S ;0}þ;0f+f-[ _`[ \ S ;0}@l�\+l�W S _�]nl�w�«xen[ S ; S fL_�en[ m�� _`;2V ~ WZ_�^�h�[y}y}Dr"WJ]-^PW?fLh�[ _�epU�\0^t[ _`[ Y0W?} = m en;2V ~ W?f
r"W?;0l Un;2VX_`[ m } WZ^g>"hQen[y} W{[ S _�e+W S W ~ ;2_`[ Y0W�r"W?;0l \ S } =�_�e-W�_�en[ S _`;2V ~ WZ_�^�h�[y}y}Or�W�WZ��U�\0^PW?f-wL«n; � [ S-~ [ S _�\
; mZm \0] S _�_�e+W�;0} VXW?;0fi=²; mZm ]@l�]n}y;2_�W?f^X_`;2_`[ ^X_`[ m ^t> ;2^�f-[ ^XUn}y;X=0W?f°[ S «n;2rn} W»30>�[ _�h�[y}y}�r�W�;2_�_�W?l�U-_�W?f�_�\
\0r-_`;0[ S ^X]�� m [ W S _�^X_`;2_`[ ^P_`[ m ^js\0V¯;0}y}�W?} W?l�W S _�^¯[ S _�e-W�l�;2_�Vg[ �"w¢q�r�\0]+_p32Ü�f-;X=�^�h�[y}y}xr"W S WZW?fiW?f¢jk\0V
l�W?;2^X]+VXW?l�W S _�^�h�[ _�e�^XU"W m [y;0}O_`;2V ~ WZ_�^�a�*-,<�þ>;�J/+��; S f¯6<[ S [��n\�\+'�%�d�w�«�e-W%, W?l�U-_u=�bz_`;2V ~ WZ_�-HVP] S ^�h�[y}y}
r"W�[ S _�WZVP^XU"WZVX^XW?f�h�[ _�e{_�e+W S \0Vgl�;0}Hf+;2_`;�_`; � [ S+~ >þ; S f�VPW?�§]n[ VPW�;2r�\0]+_ 301+* \+j+_�e-WJVX] S+S [ S-~ _`[yl�W?w
*i]-r+_�Vg; m _`[ S-~ jsVP\+l _�e+W|32Ü+1�f-;�=�^�\+jHVX] S-S [ S-~ _`[yl�W�/09|f-;�=�^�jk\0V m VP=0\ ~ W S [ m _`;2V ~ WZ_J\0U"WZVg;2_`[ \ S >�; S f�32Ü
f-;X=�^�js\0V�fiW?f-[ m ;2_�W?f�l�W?;2^P]-VXW?l�W S _�^J; S f m VX\0^P^Xb m e-W m�� ^t>�h�[ _�e¯;2r"\0]-_�� f-;X=�^ S WZW?f0W?f�jk\0V�^XWZ_�_`[ S+~ bz]-U�; S f
m ;0}y[ r-Vg;2_`[ \ S >þ403�f-;X=�^(VXW?l�;0[ S >�_�\�r�W�]+^XW?f{jk\0V�_�e-WJ^XWZ_�_`[ S+~ ^Qh�[ _�e{^P_`; S f-;2Vgf�_`;2V ~ WZ_�^tw
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«@;2rn} W�3+N�*i]nl�l�;2VX=�\+j�_�e-W S ]nlQr"WZV�\+j m ; S f-[yf-;2_�W�U-e�=�^t[ m ^�a�jk\0VXh�;2Vtf-d�WZY0W S _�^�VXW m \0VgfiW?f<[ S /0101030w�«xe-W
Vg;Xh S ]nlQr"WZVX^Q\+j"VPW m \0VgfiW?f�WZY0W S _�^�;2VPW ~ [ Y0W{[ S �2a�d��0w(q �G�g�¬[ ^�]-^XW?f�_�\�[ S f-[ m ;2_�W�_�en;2_ S \¯; S ;0} =�^g[ ^�\+j
_�e-W�jk\0VXh�;2Vgf m ; S f-[yf+;2_�W WZY0W S _�^Qen;2^�r"WZW S f0\ S W�js\0VQ_�en;2_�^XWZ_�_`[ S-~ w8T S [ _�^�;2VXW�6<[y}y}y[ \ S WZY0W S _�^gw

«@;2V ~ WZ_ PJc�L�W/M�.?ä PJ:oL�W/M�.?ä PJ9�L�W/ML.?ä PJ30/�L�W/ML.?ä PJ30:�L�W/ML.?ä
�nW�/+* �<a�/0wy/0d �pa�/0wyc0d � 30wy4�a�:0wy40d 10wy92Ü<a�30wy90d
$ /+* 10wy90:�a�/0w Ü+d � � � 30wy/0a�/0w��0d
$»_�en[ m�� � � � � �
qL}H/+* �<a�/0w Ü+d �pa�/0wy30d � /0wy1�a�c0wy90d 10wy42Ü<a�/0wyc0d
$x]/+* �<a�c0wy70d 10w��0:�a�30wy:0d � �¯a�/0wy10d 30wyc�a�c0wy10d
$x]|_�en[ m�� � � � � �
* S /+* 10wy:�a�30wyc0d � � � 10wy9+��a�/0wy/0d
«@;�/+* /0wy9�a¾Ü+wy40d 10wy90c�a�30wy:0d � 10wy704�a�30wy70d 30wy3�a�/0wy70d
«@;�_�en[ mz� �<a�30wy30d � � � �
,Hr/+* /0wy3�a¾Ü+w Ü+d �pa�30wy:0d � 30w Üpa�/0wy:0d 30wy1�a�/0wyc0d
,Hr|_�e@[ mz� �<a�30wy10d � � � �
W?l�U-_�= a�30wy10d a�30wy/0d � a�30w Ü+d a�10wy30d
«@;2V ~ WZ_ bPc�L�W/ML.?ä bP:�L�W/M�.?ä bP9�L�W/ML.?ä bP30/oL�W/ML.?ä bP30:�L�W/ML.?ä
�nW�/+* 10wy1+��a�10wy/0d 10wyc0c�a�10w��070d � 10w Ü|��a�30wy/0d 10w Ü0Ü<a�30wyc0d
$ /+* � � � 10wyc03�a�10wy9070d 10wyc07�a�30wy30d
qL}H/+* 10wy104�a�10wy/+�0d 10wyc+��a�10w��040d � �<a�10wy9090d 10wyc03�a�10wy4010d
$x]/+* � � � 10w Ü+1�a�30wy3030d 10wy/2Ü<a�10w��0d
* S /+* � � � � 10w Ü+3�a�30wy/0d
«@;�/+* 10wyc03�a�10wy90/0d 10wy:01�a�10wy9010d � �¯a�10wy70d 10w��03�a�/0wy30d
,Hr/+* 10wyc0:�a�10wy42Ü+d 10wy/03�a�10wyc2Ü+d � �¯a�10w��0d 10w Ü+4�a�30w Ü+d
W?l�U-_�= � a�10wy9070d � � a�10wy1070d

*iU"W m [y;0}�«@;2V ~ WZ_�^
� /+� ;2_�30/0wy4+L�W/M¹. m _�en[ S NI�pa�30wy:06<d�> l�W?f-[ ]nloNI�pa�/0wy/06<d�> _�en[ mz� N>�¯a�30w Ü+6<d

6<[ S [��n\�\ S W��þW�;2_�9�L�W/M�. m 30wyc06 a�c0wy/06<d
$x]��ur-]-_�_�\ S ��;2_�30/�L�W/M�. m �<a�30w Ü+:06pd

q�^QWZ��Un}y;0[ S W?f�[ S ^XW m _`[ \ S 70>�[ _�[ ^(WZ^X_`[yl�;2_�W?f�_�en;2_�_�e-W�l�;2�"[ylQ]nl S ]nlQr"WZV�\+jOVXW m \0VgfiW?f�WZY0W S _�^�h�[y}y}©r"W
:0101�U"WZV�^XUn[y}y}yw|«�e-W S ]nlQr"WZV�\+j�^PUn[y}y} ^�[ ^JWZ^X_`[yl�;2_�W?f|_�\|r"W�;2r"\0]-_�:010101LU"WZV�f-;�=?w � WZU"W S f-[ S+~ \ S _�e-W
r"W?;0l m \ S f-[ _`[ \ S ^g>þfi]+Vg[ S-~ Un;2VX_�\+jO_�e-W ^XUn[y}y}�;�Y0WZ_�\�h�[y}y}©r"W�\0U"WZVg;2_`[ \ S ;0}-_�\p;�Y0\+[yf�_`; � [ S-~ WZY0W S _�^�h�[ _�e
; S \gY0WZVg}y;�=°[ S _�WZVg; m _`[ \ S [ S _�e-Wp«Q,�$�wx«xen[ ^ Y0WZ_�\0bz_`[yl�W¯[ ^ WZ^X_`[yl�;2_�W?f�_�\{r"W�/0:+* js\0V�} \`h¸l�\+l�W S _�]nl
r"W?;0l�^�; S f¯;2^�^gl�;0}y}x;2^�:+* js\0V�e@[ ~ e´l�\+l�W S _`;0w�«xe�]-^(_�e+W�_�\0_`;0} S ]nlQr"WZV(\+j�_�Vg[ ~0~ WZVX^JVXW m \0VtfiW?f�h�[y}y}
r"W�r�WZ_�h5WZW S 3+hy:��´301F��; S f´/+hy1��´301F��jk\0V�} \`h ; S f<en[ ~ e²l�\+l�W S _�]nl¹^XWZ_�_`[ S+~ ^g>�VPWZ^XU"W m _`[ Y0W?} =?w×«xe-W
jkVg; m _`[ \ S \+j+_�Vg[ ~0~ WZVX^ S WZW?fiW?f|js\0V S \0Vgl�;0}y[ v?;2_`[ \ S >n; S ;0} =�^g[ ^�\+j+r�W?;0lõU+VX\0U"WZVX_`[ WZ^g>H; S f�_�Vg[ ~0~ WZVQW/� m [ W Snm =
l�W?;2^X]+VXW?l�W S _�[ ^;0f0��]-^P_�W?f�_�\×;2r"\0]-_�/0:+*�w «n; � [ S-~ [ S _�\²; mZm \0] S _|_�e-W�U-VX\0_�\ S ;2r-] S f-; Snm W�[ S _�e-W
r"W?;0l a�;2r"\0]-_�30:+* ;2_�} \gh l�\+l�W S _`;�; S f´}y;2V ~ WZV�_�en; S :+* ;2_�en[ ~ e l�\+l�W S _`;0d�>�_�e-W{^XW?} W m _`[ YH[ _u=´\+j
_�e-WJ_�Vt[ ~0~ WZV�a¾U"WZ^X^g[yl�[ ^X_`[ m ;0}y} =:01+*�d�>D_�e+WJ_�\0_`;0} S ]nlQr�WZVQ\+j+U+e�=�^g[ m ^�WZY0W S _�^�[ ^(_�e-W S ;2r"\0]-_ :01��¯301Fx�jk\0V
} \`h¸l�\+l�W S _�]nl�^XWZ_�_`[ S-~ ^|; S fc0101���301Fx�js\0V�en[ ~ e¬l�\+l�W S _�]nl�^XWZ_�_`[ S+~ ^gw�q mZm WZU+_`; Snm W�; S f|U-e�=�^g[ m ^
^XW?} W m _`[ \ S ^�h�[y}y}©r"W�;2U-U@}y[ W?f�\ S _�e-WZ^XW WZY0W S _�^gw(«xe-WZ^XW�Vt;2_�WZ^Qh�[y}y}�;0}y} \gh m VP\0^X^Xbz^XW m _`[ \ S l�W?;2^X]-VPW?l�W S _�^�;2_
_�e-W�3�_�\</+*�} WZY0W?}yw
«@; � [ S-~ _�e+WZ^XW S ]nlQr"WZVX^g> m \+l�U@} WZ_�W{^X_`;2_`[ ^X_`[ m ^¯js\0V{;�r"W?;0l¹^XWZ_�_`[ S-~ h�[ _�e»U"\0^g[ _`[ Y0W m en;2V ~ W�jk\0V{;�_�en[ S
_`;2V ~ WZ_ S WZW?fi^�; S WZ��U"\0^X]-VPW�\+jþ_uh�\f-;�=�^�\ S ;�Y0WZVt; ~ W?®þ_�e+W�^t;0l�WLr"W?;0l h�[ _�e¢;�_�en[ mz� _`;2V ~ WZ_J\ S W{f-;X=?w
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«n;2rn} W�/+N�*i]nl�l�;2VX=�\+jOVX] S+S [ S-~ _`[yl�W S WZW?fiW?fpjs\0V�o�qL&Q,°[ S /01010/0w

^XWZ_�_`[ S+~ _u=�U"W ^XWZ_�_`[ S-~ ^ f-;X=�^t.2^XWZ_�_`[ S-~ f+;�=�^ _�\0_`;0}þf-;X=�^
$xVP=0\ ~ W S [ m ^(_`;2V ~ WZ_�^ /09
fiW?f+[ m ;2_�W?fL_`;2V ~ WZ_�^ 32Ü
^XWZ_�_`[ S+~ bz]-U �
S WZh�>�_�en[ S _`;2V ~ WZ_�^g>-U"\0^g[ _`[ Y0W r"W?;0l 30/ / /2Ü
;0f-f+[ _`[ \ S ;0}y>D_�en[ S _`;2V ~ WZ_�^g>DU"\0^g[ _`[ Y0W r�W?;0l c 3 c
S WZh�>�_�en[ mz� _`;2V ~ WZ_�^t>DU"\0^g[ _`[ Y0WJr"W?;0l 309 3 309
;0f-f+[ _`[ \ S ;0}y>D_�en[ m�� _`;2V ~ WZ_�^g>DU"\0^g[ _`[ Y0W r�W?;0l 3 10wy: 10wy:
S WZh�>�_�en[ S _`;2V ~ WZ_�^g> S W ~ ;2_`[ Y0W�r�W?;0l 32Ü 3 32Ü
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