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p9bY]_^okGVap[^Jp¸Z9¬W^oTsX\bYTEbap9^Qc�]_^�Z\¬sbecsp(X\^Q¦   SqX\^�¬s^QVIt0��bYTeZ\S³¨
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Z9SqbY`ÚZuVYp9¤Åba`2V�]_bY¢sSq�U^ÆX9ba¢�bYZQ­�fg`¹Þ ãIß�VÃ�UbekGVY�¥p9^QVYX\ku¬ySU`
Z9¬W^�X\bY¢EbjZJä p�TEbap9^�p9TWVak�^�Sqp_TE^GX9hibYX\]_^Qc2Sq`±bYXuce^GX�Z9bÅµW`Wc
Z9¬W^(¢E^Qp[Z¥b6tY^QX9�lVjT_¢E^�Z�¯�^G^Q`%Z9¬s^�k   X\X\^G`4Z¥p\kGVj`dVY`Wc_Z\¬s^(X\^�hª¨
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fg`LZ\¬s^_åÃVjX\¤Yb6tÇz�bekGVj�qSq{QV6Z\SUba`Ãce^Qp\k�X\Sq¢�^JcLSU`
Þ æ6ßeZ9¬s^QX9^�Slp;Vj`o^G£eTs�USlk�SUZ;X9^QTsX\^Qp9^G`4Z\VjZ9SqbY`!bYhWZ9¬W^�TWX9ba¢WVj¢sSq�qS³Z��
ceSlp�Z\X9Sq¢   Z\SUba`!bjheZ\¬s^�X9ba¢�bYZQä p�TEbap9^�Sq`�Z9¬s^�^G`0t0SqX9ba`s]_^G`4Z�Vj`�c
^Gta^GX\�Çp9^G`Wp9bYX,TEbYSq`4Z\p,Slp   p9^QcÆhibYX   TEcWV6Z9Sq`s¡_Z\¬sSqp
ceSlp�Z\X9Sq¢   ¨
Z9SqbY`mVYkGkGbYXuceSq`s¡,Z9b(Z9¬s^�X\^�hi^GX\^G`�k�^�]%VYT�­�·¸¬s^¸p9^Qk�ba`Wc�¡aX9b   T
bjhK]_^GZ9¬sbecsp
]%Vj¤Y^   p9^objhK¡a^Gba]�^GZ9X\Sqk�hi^QV6Z   X\^Qp
SU`Wp[Z9^JVYcLbYh
XuVI¯©TEbYSq`aZupGàKZ9¬s^QX9^GhibYX\^
Z\¬s^G��X\^Q¦   SqX9^Jp,V_TsX9^QTsX\b0kG^Qp\p[Sq`s¡�SU`
bYXuce^QX¸Z9b%^�£0Z\X\Vak�Z¸hi^QVjZ   X\^Qp!×ÜbYX,`WVjZ   XuVj���qVY`Wce]%VjX\¤ep\Ù�hiX\bY]
Z9¬W^	p[^Q`Wp9bYXdcsVjZ\Vs­»åLb4p�ZÇbYhÈZ9¬s^Jp[^Ã]_^GZ9¬sbecspÆce^QVY�qp%¯,SUZ9¬
�qSU`s^JpG}sp9^G¡a]_^G`4Z\pQ}ek�bYX\`s^QX\p¸Vj`�cdZ\¬s^ÈX9^Ghi^GX\^G`WkG^
]%VjT�Slp�Z9¬   p
X\^GTsX\^Qp9^G`4Z9^Jc_VYpKV!p9^�Z¥bjh=Z9¬s^Jp[^&hi^QV6Z   X\^QpQ­.·¸¬W^&]%VjSq`dceX\VI¯¸¨
¢WVaku¤�bYh�Z\¬s^Qp9^
¤0Sq`WcÆbjh�]_^�Z\¬sbecsp¸Slp�Z\¬WV6Z¸Z\¬s^G�%X\^G�q�%bY`ÇZ9¬s^
VIt6VjSq�qVY¢sSq�USUZ��%bjh�hi^QVjZ   X\^Qp¸Sq`ÇZ\¬s^�^G`0t0SqX9ba`s]_^G`4ZQ­
·¸¬s^�TsX\bY¢WVY¢sSU�qSlp�Z\SqkÈVjTWTsX9b4VYku¬ÇZ9bdp9^G�Uhª¨N�qbekGVj�qSq{QV6Z\SUba`yÞ æ6ß�Sqp

¢WVap[^JcÆba`�^Qp[Z9Sq]_VjZ9Sq`s¡%Z\¬s^!]_bap[Z&�USq¤Y^Q�U�ÆT�b4p[^objh�Z9¬s^!X\bY¢EbjZ
¡YSqtY^Q`çVj�q��Z9¬s^?SU`ehibaX9]%VjZ9SqbY`»bY`CZ9¬W^?^G`0t0SqX9ba`s]_^G`4ZÃk�bY]�¨
Sq`s¡ÇhiX\bY]èZ\¬s^%p[^Q`Wp9bYXÈce^Gt0Slk�^QpQ­o·¸¬s^�ZuVYp9¤LSqp   p   Vj�q�q�LT�^QX[¨
hibYX\]_^Qc�¢0�Ç]%VjZ\ku¬sSq`s¡dXuVj`s¡a^!csV6ZuVdVj¡4VjSq`Wp[Z(V_¡YSqtY^G`LX\^�hi^QX[¨
^G`�k�^Ç]_bece^Q�È×AVÃ]%VjTEÙ!bYh,Z9¬s^�^G`0t0SUX\bY`W]�^Q`4ZQ};Sq`?bYXuce^QX!Z9b
ce^GZ9^GX\]_SU`W^ÈZ9¬s^!VY¢Wp[ba�   Z9^ÈT�b4p[^�bYh�Z\¬s^�X\bY¢EbjZ,SU`�Z\¬sSqp(]%VjT�­
fg`ehibaX9]%V6Z\SUba`%k�bY]_Sq`s¡�hiX9ba]®]%VYT�]%VjZ\ku¬sSq`s¡!VjX\^¸Z9¬W^G`%Sq`aZ\^�¨
¡YXuV6Z\^Qc�¯,SUZ9¬_beceba]�^GZ9X\Sqk¥Sq`ehibYX\]%V6Z9SqbY`mSU`�bYXuce^QX�Z\b�Sq`WkGX9^JVYp9^
Z9¬W^�X9^Q�USlVj¢sSq�qS³Z��dVY`WcÆZ9¬s^�TsX\^QkGSqp9SqbY`�bjh��qbekGVY�USq{QVjZ9SqbY`�­
fg`éZ\¬sSlp²TWVjTE^GX©¯¥^çce^Jp9kGX9Sq¢�^êVY`ëVjTsTsX\baVaku¬�Z\b�p[^Q�³hª¨

�qb0kQVj�qSU{JV6Z\SUba`�Sq`!¯,¬sSlku¬�]%VjT�]%V6Zuku¬sSq`s¡&Slp�TE^GX9hibYX\]_^QcÈSq`ÈZ9¬s^
ceba]_VYSU`_ba¢eZ\VYSU`s^Jc_¢0�mVjTWTs�U�0Sq`s¡�Z\¬s^(¶&b   ¡Y¬%·�X\VY`Wp[hibYX\]êZ9b
XuVj`s¡a^
csVjZ\Vs­;·¸¬sSlp�]_^�Z9¬Wb0c�}ebYX\SU¡aSU`WVY�U�q�%ce^Gta^G�qbYTE^Qc_hibaX�Z9¬s^
w,ba¢�be¼   TÃ¡aVY]_^Qp�Þ ìjßN}�VjTWTs�USq^Qp
Z\bÆVj`0��^G`0t0SqX9ba`s]_^G`4Z(Z\¬WV6Z
kGVY`²¢�^ÅX9^QTsX\^Qp9^G`4Z9^Jc«¢4�«V2p9^�Z�bjhop9^G¡Y]_^Q`aZup	×ÜT�ba�U�0¡Yba`WVj�
^G`0t0SqX9ba`s]_^G`4ZuÙ¥Vj`WcÆSUZ¸TWX9b6t0Slce^Qp�hibYX&V�p[ba�   Z9SqbY`ÆZ9b�Z9¬s^ÈTEbj¨
p9S³Z\SUba`ÃZ9XuVYku¤0Sq`s¡dTsX\bY¢W�U^Q]�}�Vap9p   ]_Sq`s¡dZ\¬WV6Z�Z9¬s^_X\bY¢EbjZ�¬WVYp
V6Z�^Gta^GX\�ÃZ9Sq]_^�VY`2Sq`sS³Z\SqVY�¥¡   ^Qp\p!bYh(SUZ\pmT�b4p[^a­Å·¸¬s^Æ¯¥baX9¤
ce^Jp9kGX9Sq¢�^Jc%Sq`	Þ íIß�hiba�U�qb6¯&p¥b   X�VjTsTsX\baVaku¬   p9SU`s¡�Vj`dba]_`sSqcsS³¨
X\^Qk�Z\SUba`WVj�akGVj]_^QX\V¸Sq`Wp[Z\Vj�q�q^Qc�ba`ÈZ9¬s^¥X9ba¢�bYZQ­�fg`�Z\¬sSlp�p9^�Z9Z9Sq`s¡W}
p9SU`WkG^ÈZ9¬s^�X\bY¢EbjZ,Slp&Vj¢W�U^ÈZ\bdp[^Q^ÈVjZ&^Gta^GX\�%Z9Sq]_^oVj�q�=Z9¬s^o^G`e¨



t0SUX\bY`W]�^Q`4Z(SU`Å¯,¬sSlku¬ÃS³ZÈ]   p�ZÈVYk�ZJ}EZ9¬s^m]�^GZ9¬sbec	TsX9b6t0Slce^Qp
hibYX&V�¡a�Uba¢WVj�=�qb0kQVj�qSU{JV6Z\SUba`�­
·¸¬s^°X\bY¢EbjZ\Sqk±p9b0kQk�^QXy^Q`0t4SqX\bY`s]_^G`4ZyTsX9b6t0Slce^Qcî¢0�»Z9¬s^

w,ba¢�be¼   T�bYX\¡aVj`WSU{JV6Z9SqbY`yÞ³áGß�Slp(Vj`�Sq`4Z9^GX\^Qp[Z9Sq`s¡dp9^�Z9Z9Sq`s¡_hibYX
Z9^Jp�Z\SU`W¡op[ba�   Z9SqbY`Wp.hibaX�p9^G�Uhª¨N�qbekGVj�qSq{QV6Z\SUba`�}aVY`Wc_Sq`%TWVjX9Z9Slk   �lVjX
Sq`oZ\¬s^,ï�¨�ÛjðaðYð
z�^QVY¡   ^a}6¯,¬s^GX\^�¡Y�qbY¢WVY�4TEbap9SUZ9SqbY`sSq`s¡Èp[^Q`Wp[baX\p
VjX\^K`sbYZ�VY�U�qb6¯¥^JcÈVj`WcÈZ\¬   p��qbekGVY�USq{QVjZ9SqbY`!kGVY`!¢E^�¢WVap[^Jc�bY`s�q�
bY`$p9^G`Wp9bYXup�Z9¬�V6ZmVYX9^%]_b   `aZ\^QcÚba`ÅZ\¬s^dX\bY¢EbjZJ­Æñy^d¬WVIta^
p   kGkG^Qp\p�h   �q�q�dZ9^Jp�Z\^Qc�Z\¬sSqp(]_^�Z9¬Wb0c�Sq`�Z9¬W^mw,ba¢�be¼   T�^G`0t0S³¨
X\bY`s]_^G`4Z!¯,SUZ9¬sSq`ÚZ9¬W^ � w.·òZ9^JVj]óÞ ôjß�c   X\Sq`s¡�Z9¬s^Çbjõdk�SlVj�
k�ba]_T�^GZ9SUZ9SqbY`Wp_¢0�2]%Vj¤0Sq`s¡   p[^�bYh
t0Sqp9SqbY`±¢WVYp9^Qc°�USq`s^�^�£0¨
Z9XuVYk�Z9SqbY`2TWX9bek�^Jc   X\^Qp�TE^GX9hibYX\]�Sq`s¡yVYp_V	XuVj`W¡Y^ÆcWV6Z\Vyp9^G`e¨
p9bYXJ­È·¸¬W^m]%VjSq`Lhi^JV6Z   X9^Jp
bYhKZ9¬W^m]_^�Z\¬sbecÅVYX9^mX9ba¢   p[Z9`s^Jp9p
Vj`�c2X\^G�qSqVY¢sSU�qSUZ��ySq`«V	ta^GX\�Úcs�4`�Vj]_SqkÆ^G`0t0SqX9ba`s]_^G`4ZQ­$·¸¬s^
k�ba`4Z9X\SU¢   Z9SqbY`	bYh�Z\¬sSqp!TWVjTE^GX�Slp�Z�¯¥bYhibY�lc�à
µWX\p[Z�¯¥^_^G£4Z\^G`Wc
Z9¬W^!VjTsTsX\baVaku¬�cs^Qp\k�X\SU¢E^Qc�Sq`ÚÞ ì6ß�¢4�ÆSU`4Z\X9bec   kGSU`W¡dV_TsX9ba¢WV6¨
¢sSq�USlp[Z9Slkmt0Sq^G¯,TEbYSq`4Z
Z\¬WV6Z!Vj�q�qb6¯&p   p�Z\b�VacsceX\^Qp\p
Z9¬s^_TsX\bY¢e¨
�q^G]öbjh
SU`4Z9^Q¡YXuV6Z\SU`s¡ÃZ9¬s^L¶&b   ¡Y¬?]_VYT?]%V6Zuku¬sSq`s¡ÅTWX9bek�^Jp9p
¯,SUZ9¬�becebY]_^�Z\X9SlkÈcsV6ZuVsâsp9^QkGbY`Wc�}e¢E^Qp9Slce^Qp�Z\¬s^�¡Yb0becÇX\^Qp   �UZ\p
bjhEZ9¬W^(]_^�Z\¬sbec%ce^G]_bY`�p�Z\X\VjZ9^Qc_c   X9Sq`s¡ÈZ9¬W^&bjõdk�SlVj��¡aVY]�^JpG}
¯�^;¬WVItY^Kce^QtY^Q�UbaT�^Jc�V,p[^GZ�bjhsp9�0p[Z9^Q]%V6Z9Slk;^G£0TE^GX\Sq]�^Q`4Z\p=Z\¬WV6Z
VjX\^Èce^Qp\k�X\SU¢E^Qc�Sq`�cs^�Z\VYSU�lp,Sq`Lp[^Jk�Z9SqbY`�æW­
÷ ø À�Â�ùmúüû°�;� ¿ ��ýjÀm�Kþ

fg`ÚZ9¬WSqpmp[^Jk�Z9SqbY`Ú¯�^dTsX\^Qp9^G`4Z�Z9¬W^Æ¶&b   ¡Y¬$·�X\VY`Wp[hibYX\]ÿVj`�c
¬sSq¡Y¬s�qSq¡Y¬4ZÈZ9¬s^%TsX\bYTE^GX9Z9Sq^Qp�Z\¬WV6Z�¯,Sq�U��¢�^   p9^�h   �;hibYX!ce^QtY^Q�³¨
bYTWSU`s¡_b   X¸�UbekGVY�USq{QVjZ9SqbY`�]_^�Z9¬Wb0c�­
·¸¬s^�¶(b   ¡a¬m·�X\VY`Wp[hibYX\]CSlp.V(X\bY¢   p�Z�Z9^Jku¬s`sSl¦   ^¥hibaX�µ�`Wc0¨

Sq`s¡Æ�qSq`s^Qp�µsZ9Z9Sq`s¡LVÆp9^�Z�bYh�ÛjR TEbYSq`4Z\p_Þ � ßN­mf~Z�SqpÈ¢WVap[^JcÃba`
VÚZ\X\VY`Wp�hibaX9]%VjZ9SqbY`±hiX9ba]�Z\¬s^°×������eÙÇTs�lVj`s^°×ÜV±¼�VYX[Z\^Qp9SqVY`
Ts�lVj`s^IÙ�Z9b_Z9¬W^d×	�
���0Ù�Ts�lVj`W^d×ªZ9¬W^!¶&b   ¡Y¬�cebY]%VjSq`�Ù�­
·¸¬s^ÈZ9XuVj`Wp[hibYX\]%V6Z\SUba`ÇhiX\bY] ×	���
�sÙ�Z9bÅ×	�
���0Ù¸Slp(Vaku¬sSq^GtY^Jc

¢0�	VYp\p9b0kGSqVjZ9Sq`s¡�^GtY^QX9�LTEbYSq`4Z��%×	���
�sÙ�¯,S³Z\¬yZ9¬s^_hiba�U�qb6¯,SU`W¡
k   X9ta^
Sq`�Z9¬s^!¶(b   ¡a¬�ceba]%VjSq`��������������������� �!� ×[áJÙ
� Z�Z\¬s^
p\Vj]_^,Z\SU]_^a}0V!T�baSU`4Z¥Sq`%Z\¬s^
¶(b   ¡a¬dcebY]%VjSq`dk�baX9X\^�¨
p9T�ba`Wcsp�Z9bdV_�qSq`s^�SU`$×����
�sÙ�­#"&bYZ9Slk�^ÈZ9¬�V6Z,Z9¬WSqp(Sqp,V%$ Ó Î�&�$WÊ
Ì Ó('%)\Ñ Ö Ð ËUÊGÍ~Ê
X\^GTsX\^Qp9^G`4Z\VjZ9SqbY`�hibYX
�USq`s^Jp(Sq`?×	���
�sÙ&Vap&�qbY`s¡
VYp,ð�*+�-,/.;­0 SUta^G`oV&p9^�Z.bjhWp9^G`�p[baX�csVjZ\V�1�� � ×	�32
���42AÙ�56�7�êá4�98:8:�
� � }
�q^�Z   p,ce^GµW`s^ÈZ\¬s^ÈhibY�q�Ub6¯,Sq`s¡mh   `Wk�Z9SqbY`WpQà

;3<2 ×��
�
�eÙ=� > á SUh?�-��� 2 ���������@� 2 ��� �!�
ð bYZ9¬s^QX9¯,Slp[^ACB�<D ×��
�
�eÙ=� EF 2HG�I ; <2 ×��
�
�eÙ

·¸¬s^	h   `Wk�Z\SUba`JAKB <D ×	�L�
�eÙÇ¯,Sq�q��¢E^$kGVY�U�q^Qc¹Z9¬s^�M Ñ $ ÔONPsÉ9Ì ÓWÒRQ�Ñ É�Ö ÑSQ Í N Ê Ò Ê ÓsÒGÑ É ' Ì6ÍgÌ-1¸­¸fg`�Z9¬s^�hiba�U�qb6¯,Sq`s¡dp[^Jk�¨
Z9SqbY`�pG}6¬sb6¯�^Gta^GXJ}Q¯�^�¯,SU�q�0]_VY¤Y^   p9^¥bYh�V(ceSlp\k�X\^�Z9^�X\^GTsX\^Qp9^G`e¨
Z\VjZ9SqbY`Æbjh�Z\¬sSlp�h   `Wk�Z\SUba`�Z9¬WVjZ¸¯�^�ce^G`WbjZ9^�¯,SUZ9¬KAKB < ×	�
���0Ù

Vj`�c	Z\¬WV6Z!Slp�ba¢eZ\VYSU`s^Jcy¢4�	¡Y^G`W^GXuV6Z9Sq`s¡LVLceSlp9kGX9^GZ9^_¡YX\SlcÅbYh
Z9¬W^�×��
�
�eÙ&TW�qVY`s^Æ×Ü�U^GZUTV��Vj`WcWTV�Æ¢E^oZ\¬s^_p�Z\^GT   `sS³Zup\Ù
Vj`�c
¢0�	ce^GµW`sSq`s¡KAKB < ×��
�
�eÙÈVYp�Z\¬s^%`   ]o¢E^GX�bYh�TEbYSq`4Z\p%×����
�sÙ
¯,¬sb4p[^Èk�baX9X\^Qp9T�ba`WceSq`s¡_k   X\tY^_×�áIÙ��qSq^Qp,¯,SUZ9¬sSq`ÆZ9¬s^�Sq`4Z9^GX\t6Vj�
Þ �
�
���XTV�6ß�YÚÞ �Z���[�@TV�aß~­\ ¢Wp[^QX9ta^oZ\¬WV6Z!SUZoSlpÈT�b4p9p9Sq¢s�U^_Z\bÃk�ba`Wp[Slce^QXÈZ9¬s^dceSlp\k�X\^�Z9^
¶&b   ¡Y¬L·�X\VY`Wp[hibYX\]�bjh#1±VYp&VdtYbjZ\SU`W¡dp[TWVak�^ÈhibaX&T�baSU`4Zup,SU`
×	���
�sÙ�}=Sq`Ã¯,¬sSlku¬Ã^Gta^GX\�ÆTEbYSq`4Z
Sq`?×	���
�sÙÇx[tYbYZ9^Jp9|�hibaX
VÇp9^�Z
bjh&�qSq`s^QpÆ×iX\^GTsX\^Qp9^G`4Z9^Jc2VYpoT�baSU`4ZupoSq`©×	�L�
�eÙ[Ù�}KZ9¬WVjZ�VjX\^ÇVY�U�
Z9¬W^��USq`s^Qp¸T�VYp\p[Sq`s¡�Z9¬sX\b   ¡Y¬ÆZ9¬WVjZ¸TEbYSq`4ZQ­
·¸¬s^Æ¶(b   ¡a¬2·�XuVj`Wp[hibYX\]�¬�VYp�VL`   ]o¢E^GX�bjh&TsX\bYTE^GX9Z9Sq^Qp

Z9¬�V6Z;VjX\^   p9^�h   �0hibaX�p9^G�Uhª¨~�UbekGVY�USq{QVjZ9SqbY`�à�áJÙ�¡aSUta^G`�V(p9^�Z;bjhWSq`e¨
T   Z&TEbYSq`4Z\pQ}sV_�UbekQVj�=]%V6£eSU]   ] bYh]AKBm×	�
���0Ù�k�baX9X\^Qp9TEbY`Wcsp
Z9bÆZ9¬W^m¢E^Qp[ZÈµsZ[Z\SU`s¡��qSU`s^_bYhKZ9¬s^Jp[^�TEbYSq`aZupGâ�ÛYÙ(SU`ÅTsX9^Jp[^Q`Wk�^
bjh�T�baSU`4Z\p¸baX9Sq¡YSq`WVY�U�q�_¢�^Q�Uba`s¡YSq`s¡mZ9b%p[^QtY^QX\VY���qSU`W^QpQ}e`sb�kG�   p�¨
Z9^QX9Sq`s¡!Slp�`s^G^Jce^QcÇp[Sq`Wk�^
�UbekQVj�E]_Vj£eSU]%V�bYh�AKBo×��
�
�eÙ;k�baX9X\^�¨
p9T�ba`WcmZ9b�Z\¬s^&¢E^Qp[ZKµsZ[Z\SU`W¡!�USq`s^Jp;hibYX�^QVYku¬_p   ¢Wp9^�Z�bYh=TEbYSq`4Z\p
X\^G�lV6Z9SqtY^oZ9b�^QVaku¬Ã�USq`s^aâ � Ù&Z9¬W^_¶(b   ¡a¬Å·�X\VY`Wp[hibYX\] Slp�tY^QX9�
X\bY¢   p[Z�Z\b
`sbaSqp9^KTsX\bec   kG^Qc�¢0�ÈSqp9bY�lV6Z\^Qc�TEbYSq`4Z\p�×Üp9SU`�k�^¥Z9¬s^QSUX
tYbYZ9^Jp�ceb�`sbjZ.V6§=^Qk�Z�Z\¬s^¥�qbekGVY�a]%V6£eSq]%VaÙ�VY`WcÈZ\b
bekGkG�   p[SqbY`Wp
bjh�Z9¬W^Ã�USq`s^JpÃ×Üp9SU`�k�^LTEbYSq`aZ�ceSqp[Z\VY`Wk�^Jp%VjX\^L`sbjZdX\^G�q^Gt6VY`aZ�Ù�â
æ4Ù%]�^JVYp   X\SU`s¡2csSqp9Ts�lVYk�^Q]_^G`4ZÇbjh!�qSq`s^QpÇSU`²Z\¬s^Ú¼�VYX[Z\^Qp9SqVY`
Ts�lVj`s^%kGbYX\X9^Jp[TEbY`WcWp(Z\bL]_^QVYp   X\SU`W¡�ceSlp[Z\Vj`�k�^%bjh¸TEbYSq`aZupÈSU`
Z9¬W^!¶&b   ¡Y¬�cebY]%VjSq`�­
� `�Sq`aZ\^GX\^Qp[Z9Sq`s¡¸TsX\bYTE^GX9Z��Y}QZ9¬WVjZ�¯,SU�q�j¢E^   p9^�h   �aSU`ÈZ\¬s^;hiba�³¨

�qb6¯,SU`s¡�p[^Jk�Z\SUba`WpG}6Slp�SU`mZ9¬W^�X\^G�lV6Z\SUba`!¢E^�Z�¯�^G^G`oZ9¬s^�Z\X\VY`Wp�hibaX[¨
]%V6Z\SUba`Wp�bjh�Z\¬s^!p[^Q`Wp9bYX�X9^JVYceSq`s¡ap¥¯,¬s^Q`ÇZ\¬s^ÈX9ba¢�bYZ�]_b6tY^JpG­^U_V`Za#bc_Vdfehg3i 0 SUta^G`çZ\¬s^«¶&b   ¡Y¬ê·�X\VY`Wp�hibaX9] bjhÇV
p9^�Z²bjh$p[^Q`Wp9bYX«X9^JVYceSq`s¡4pj1¸}kAKB < ×	�
���0Ù�}yVY`WcèVòX9bYZ\V6¨
Z9SqbY`(lJZ9XuVj`�p[�lV6Z\SUba`°×	B!mn��B!op�
�6q;Ù�bjh�Z9¬s^%X\bY¢EbjZd×i¯�^%VYp\p   ]�^57�6qr5s*t.�Ù�}KZ\¬s^L¶&b   ¡Y¬°·�XuVj`Wp[hibYX\] bjhU1ê¯,S³Z\¬°X\^Qp9TE^Qk�Z
Z9b_Z\¬s^!`s^Q¯»T�b4p[^!bYh�Z\¬s^oX\bY¢EbjZ&¯,Sq�q��¢E^�AKB < ×	�4uv�
�pulÙ,p   ku¬
Z9¬�V6ZQà
SUh.ð�*+����� q ,+.ÅZ9¬s^Q`� u � ���@�Vq� u � �U�@B!mU�����4×	���@�VqKÙw�@B!o[��� �K×	���@�6qKÙ
SUh]���@� q@x .	Z\¬s^G`� u � ���@�VqWy?.� u � y!×��[��B!mU�����4×	���@�6qKÙ��@B(o[���v�K×������6qKÙ[Ù
SUh]���@� q ,«ðoZ\¬s^G`� u � ���@�VqK�@.� u � y!×��[��B!mU�����4×	���@�6qKÙ��@B(o[���v�K×������6qKÙ[Ù
f~Z�Slp�SU]_TEbYX9Z\Vj`4Z�Z9by`sbjZ\SqkG^Æ¬W^GX\^ÇZ\¬WV6Z%SUh��6qz�ëð±×iSN­ ^Y­

Z9¬W^�X\bY¢EbjZ%ceb0^Qp_`WbjZ%X9bYZ\VjZ9^JÙ!Z9¬W^G`+�4u[�{�²×iSN­ ^a­/�Úceb0^Qp
`sbYZ�ku¬�Vj`s¡a^JÙ�}�Vj`Wcyk�ba`4ta^GXup[^Q�U��SUh|B!mK�}B!o~�òðÚ×iSN­ ^a­_Z9¬s^
X\bY¢EbjZ(ceb0^Qp(`sbjZ(Z9XuVj`Wp9�qVjZ9^IÙ¥Z9¬s^Q`C�cuw���y×iSN­ ^a­��Æceb0^Qp(`sbjZ
ku¬WVY`s¡Y^IÙ�­.fg`�bjZ9¬W^GX,¯�bYXucspG}0X\bY¢EbjZJä p,VY�USq¡Y`s]_^Q`aZ&kQVj`�¢�^!csS³¨
t0Sqcs^Qc�SU`�Z�¯�b%p[^QTWVjXuV6Z\^�p[Z9^QTWpGà.µ�X\p[Z(ce^�Z\^GX\]_SU`sSq`s¡_Z\¬s^�bYX\S³¨
^G`4ZuV6Z9SqbY`_¯,SUZ9¬dV�`   �q�eZ\X\VY`Wp[�lV6Z\SUba`�}aVY`WcmZ9¬s^Q`Çce^GZ9^GX\]_SU`WSU`s¡
Z9¬W^ÈZ9XuVj`Wp9�qVjZ9SqbY`Æ¯,S³Z\¬�V�`   �q��X\bjZ\VjZ9SqbY`�­



·¸¬s^%¶&b   ¡Y¬Ú·�XuVj`Wp[hibYX\]ØkGVY`Å¢E^%^�£0Z\^G`Wce^JcÅhibYX�ce^�Z\^Qk�Z[¨
Sq`s¡Çk�SqXuk��q^Qp,hiX\bY]ëVdp9^�Z�bjhKTEbYSq`4Z\p
¢4�   p9Sq`s¡%Z9¬W^ohiba�U�qb6¯,SU`W¡
TWVYX\VY]�^GZ9X\Sqk�k   X9ta^Yà

×	��y���Ù
�|�©×	��yW��Ù
���j�V�
f~h¥¯�^_Vap9p   ]_^mZ9¬WVjZ��ÇSlpÈ¤4`Wb6¯,`°×ÜVY`WcÅZ9¬   p�kGbY`Wp[Z\VY`aZ�Ù�}

¯�^Æ¬WVIta^ÇZ\b$ce^�Z\^GX\]�Sq`s^�bY`s�q�$Z�¯�bÅT�VjXuVj]_^�Z\^GXup��çVY`WcX�
k�baX9X\^Qp9TEbY`WceSq`s¡ÆZ9b�Z\¬s^dk�^Q`aZ\^GX�bYh¥Z\¬s^Çk�SqXuk��q^Y­d·¸¬s^Æ¼¥SqX\kG�U^
¶&b   ¡Y¬!·�XuVj`Wp[hibYX\]©hibaX�Z\¬s^¥p9^G`�p[baX�csVjZ\V�1L¯,SU�q�a¢E^¸ce^G`sbYZ9^Jc
¯,SUZ9¬C�UAKB < ×����
��Ù�­� ø À�Â�ùmú��2Àd�,���QÄ��,���;Ä�À ¿
fg`°Z9¬sSlp%p[^Jk�Z\SUba`?¯�^�Sq`4Z9X\bec   k�^ÆZ9¬W^�¶(b   ¡a¬±z�bekGVj�qSq{QV6Z\SUba`
]_^�Z\¬sbec�}�ba¢eZ\VYSU`s^Jc?¢0�2ce^QtY^Q�UbaTsSU`W¡	Z\¬s^�hiX\VY]�^Q¯¥baX9¤ÚTsX\bj¨
TEbap9^Qc%Sq`yÞ ìIß~­K¶&b   ¡Y¬Çz�bekGVj�qSq{QV6Z\SUba`dSlp¥¢�VYp9^Qc%ba`ÆV!]%VjZ\ku¬e¨
Sq`s¡
¢E^�Z�¯�^G^Q`oZ\¬s^&¶&b   ¡Y¬mX9^QTsX\^Qp9^G`4Z\VjZ9SqbY`obYhEV
¤0`sb6¯,`m]%VYT
bjh0Z\¬s^K^G`0t0SqX9ba`s]_^G`4Z�Vj`Wc�V¸�qbekGVY�Y]%VjT�¢   SU�UZ�¢0�(Z\¬s^KX\bY¢EbjZJä p
p9^G`Wp9bYXupG­
·¸¬s^_Z\Vap[¤Åbjh,^Qp[Z9Sq]%V6Z9Sq`s¡�Z\¬s^d]_bap[Z!�USq¤Y^Q�U�ÅT�b4p[^Çbjh�Z9¬s^

X\bY¢EbjZ_SU`±Z9¬W^L^G`0t0SUX\bY`s]_^Q`aZdkQVj`±¢�^ÃVacsceX\^Qp\p[^Jc2¢0�2^Gt6VY�³¨
  VjZ9Sq`s¡ÃZ\¬s^ÆTWX9ba¢WVj¢sSq�qS³Z��yZ9¬�V6Z�Z9¬s^�X9ba¢�bYZmSlpmVjZ_VÅk�^QX[ZuVjSq`
�qb0kQV6Z\SUba`�}e¡YSqtY^Q`ÆVj�q��Z\¬s^!p[^Q`Wp9bYX¸X9^JVYceSq`s¡4pG­
ñÅ^ÇVap9p   ]_^�Z9¬WVjZmV6Z!^QtY^QX9�	Z9Sq]�^G¨~p[Z9^QT��
Z\¬s^%hiba�U�qb6¯,SU`W¡

csVjZ\VyVjX\^ÆVIt6VjSq�qVY¢s�q^dZ9byZ\¬s^�X9ba¢�bYZQàÆcWV6Z\V	hiX\bY] Z9¬W^�X\^G�lV6¨
Z9SqtY^�TEbap9S³Z\SUba`sSq`s¡$p[�ep[Z9^G]h���oVY`Wc«csV6ZuVÃhiX\bY]öZ\¬s^LXuVj`s¡a^
p9^G`Wp9bYX�1 � ­2ñy^�VY�qp9bycs^G`sbYZ9^�¯,S³Z\¬W��×��AÙ!Z9¬W^�TWX9ba¢WVj¢sSq�qS³Z��
ceSlp�Z\X9Sq¢   Z\SUba`?bYh,Z9¬s^�X\bY¢EbjZQä pmT�b4p[^a};¯,S³Z\¬+��� ×	���
�(�
�4Ù��� � Y�Þ ð
�uÛ6.�Ù�­
z�bekGVY�USq{QVjZ9SqbY`2kGVY`?¢E^Æ^G£eTsX9^Jp9p9^Qc?VYpoZ9¬s^ÆZ\Vap[¤Úbjh�k�bY]�¨

T   Z\SU`W¡LZ9¬s^ÆTsX\bY¢WVY¢sSU�qSUZ��ÅceSlp�Z\X9Sq¢   Z\SUba`K��×���5w�����f17�gÙÈhiX\bY]
Z9¬W^&TsX\^Gt0SUb   pKceSlp[Z9X\SU¢   Z9SqbY`���×���5���� � I �f17� � I Ù�}aZ9¬s^(k   X\X9^Q`aZ
p9^G`Wp9bYX¸X\^QVYcsSU`s¡4p����¥VY`WcK17�u}sVj`Wc�V�X\^�hi^GX\^G`�k�^È]%VjT%� ­
·¸¬sSqp�ZuVYp9¤dSlp   p   Vj�q�U�ÇT�^QX[hibaX9]_^QcÆSq`ÆZ�¯�b%p�Z\^GTWpQà
áY­� �É\Ê ' Î ) ÍNÎ Ñ6Ó ­�¡KX\^QcsSqk�Z9Sq`s¡%Z9¬W^o`s^Q¯CTEbap9^!bYh�Z\¬s^oX\bY¢EbjZ
¢0� ce^QVac�X\^Qku¤abY`sSq`s¡»hiX\bY] Z9¬W^ºTsX\^Gt0Sqb   p°TEbap9S³Z\SUba`
×iZ9¬WVjZ2Sqp°k�bY]_T   Z9Sq`s¡���×��J5K���f�¢17� � I ÙyhiX\bY]£��×��¤5��� � I �f17� � I Ù¸Vj`Wc����[Ù�­

Ûe­�¥ Ð
' Ì6ÍgÊ�­�r(TEcsVjZ9Sq`s¡°Z9¬s^ÚX\bY¢EbjZÆTEbap9^y¯,S³Z\¬¹Z9¬W^ÅX\^�¨p   �UZ\p
bjh�Vd]%VYTÃ]%V6Z\ku¬WSU`s¡ÆTsX\b0kG^Qp\p&¢E^�Z�¯�^G^Q`W17�&Vj`�c� ×ªZ9¬�V6ZÃSlpLk�bY]_T   Z9Sq`s¡���×���5����f�¢17��ÙÆhiX\bY]¦��×���5� � �f1 � � I Ù�}Z1 � }�Vj`Wc��ØÙ�­
¶&b   ¡Y¬$z�bekGVY�USq{QVjZ9SqbY`ySqpo¢WVYp9^Qcyba`y]%VYTy]%VjZ\ku¬sSq`s¡L¢E^�¨

Z�¯�^G^G`_p9^G`Wp9bYX;csVjZ\VÈVj`Wc_V�X\^�hi^GX\^G`�k�^¸]%VjT�Z9¬WVjZQ}   `Wce^QX.Z9¬s^
VYp\p   ]_TeZ9SqbY`ÅZ9¬WVjZ�Z9¬s^%^Q`0t4SqX\bY`s]_^G`4Z�kGVY`y¢E^%X\^GTsX\^Qp9^G`4Z9^Jc
¢0�ÅVLp9^�ZobYh&p[^Q¡Y]_^G`4Z\pQ}�Slp!TE^GX9hibYX\]_^QcySq`ÚZ9¬s^Ç¶(b   ¡a¬$cebj¨
]%VjSq`�­
·¸¬s^ob6ta^GXuVj�q��¶&b   ¡Y¬Åz�bekGVY�USq{QVjZ9SqbY`L]_^�Z\¬sbec	k�ba`Wp9Sqp[Z\p
SU`

Z9¬W^ÈhibY�q�Ub6¯,Sq`s¡_p�Z\^GTWpQà
áY­¸^G£4Z\X\Vak�Z\SU`s¡«XuVj`s¡a^ÅSq`ehibaX9]%V6Z\SUba`ChiX9ba] Z9¬W^$^G`0t0SUX\bY`e¨
]_^G`4Z(Sq`�Z9¬W^�hibYX\]ébYhKVdp[^GZ(bjh.TEbYSq`aZ�1°SU`LZ\¬s^Ç×����
�sÙ
Ts�lVj`W^Y}

Ûe­¸¡a^G`s^QX\VjZ9Sq`s¡ Z9¬s^ ceSlp9kGX9^GZ9^ ¶(b   ¡a¬ ·�XuVj`�p�hibaX9]AKB < ×	�L�
�eÙ�bjh;p   ku¬�TEbYSq`aZupG}� ­,ce^GZ9^QX9]_Sq`sSU`W¡LZ9¬s^Æ�UbekQVj��]_Vj£eSU]%VLbYh�ACB < ×��
�
�eÙÇ×ihibYX
Sq`Wp[Z\Vj`�k�^È¢0�ÇV�Z9¬sX\^Qp9¬sba�qcWÙ�}

æW­�µW`�ceSU`W¡®k�baX9X\^Qp9TEbY`Wce^Q`Wk�^JpÚ¢�^GZ�¯¥^Q^G`��qbekGVY�Ç]%V6£eSq]_V
VY`WcÇX\^�hi^QX9^Q`Wk�^ÈTEbYSq`4Z\pQ}

ãe­¸]_^QVap   X9Sq`s¡ÅZ9¬s^LceSlp[TW�qVak�^G]_^Q`aZ%¢E^�Z�¯�^G^Q`°�qbekGVj�¸]%V6£0¨
Sq]%V�Vj`Wc�Z\¬s^(k�baX9X\^Qp9TEbY`WceSq`s¡ÈX\^�hi^GX\^G`�k�^,TEbYSq`aZup;Sq`_Z9¬s^
¶(b   ¡a¬Æceba]_VYSU`Ú×ªZ\¬WV6Z&kGbYX\X9^Jp[TEbY`WcWpKZ\bmZ\¬s^�ceSlp[Ts�lVYkG^�¨
]_^G`4Z�¢E^�Z�¯�^G^G`ÅZ9¬W^%TsX9^JceSlk�Z9^JcÅVY`Wc	Z9¬s^%VYk�Z   VY�;T�b4p[^
bYh�Z9¬W^�X9ba¢�bYZuÙ�}

ìs­¸Sq`4Z9^G¡aX\VjZ9Sq`s¡_]%VjTLceSlp[Ts�lVYkG^G]_^G`4Z&¯,SUZ9¬Lbeceba]�^GZ9X\SqkÈSq`e¨
hibaX9]%V6Z\SUba`�­

·¸¬s^
kGX9SUZ9SlkGVY��p[Z9^GTÇbjh=Z9¬sSlp¥TsX9bekG^Qc   X\^&SlpKZ\¬s^&hib   X9Z9¬dba`s^Y}
Z9¬�V6Z,Sqp�µ�`WceSq`s¡�Z9¬s^�k�baX9X\^Qk�Z¸kGbYX\X9^Jp[TEbY`�ce^G`WkG^(¢E^�Z�¯�^G^Q`Æ�qbj¨
kGVY��]%V6£eSq]_V_VY`Wc�X9^Ghi^GX\^G`WkG^�T�baSU`4Z\pQ­Kfg`Wcs^G^Qc�^QX9X\bYXup�SU`ÃVap�¨
p9SU¡a`sSU`W¡ÈkGbYX\X9^Jp[TEbY`�ce^G`WkG^Qp   p   Vj�q�q�o�q^QVYcmZ\b��qVYX9¡a^�TEbap9SUZ9SqbY`e¨
Sq`s¡_^GX\X9baX\p�Z9¬WVjZ(VjX\^�Z9¬s^Q`�csS³õdk   �³Z,Z\b%X9^Jk�b6tY^QXQ­
fg`_Z9¬sSlp¥VYX[Z\SqkG�U^,¯�^,hibek   pKZ\¬s^(V6Z9Z9^Q`aZ\SUba`dbY`_Z\¬s^ ÐWÑIÒ ÎªÍNÎ Ñ6ÓÍNÉ9Ì )f§ Î Ó0Ô TsX9ba¢s�q^G]�}�Sq`	¯,¬WSqku¬	VY`ÃSq`sS³Z\SqVY�.¡   ^Jp9p(bjh;Z9¬W^mTEbj¨

p9S³Z\SUba`ybYh¥Z\¬s^dX\bY¢EbjZ!Slp!VIt6VjSq�qVY¢s�q^�¢E^�hibaX9^ÇT�^QX[hibaX9]_Sq`s¡�Z9¬s^
]%VjT²]%V6Zuku¬sSq`s¡2TsX\bek�^Qp\pQ­¨¡.bap9S³Z\SUba`°Z\X\Vaku¤0SU`s¡$Slp   p   VY�U�q�
VYcsbYTeZ\^Qc_¯,¬s^Q`ÇV~© Ñ $ Ó(' Ê ' Ê�É�É Ñ É�Ì ÒuÒ $eÖ Ð ÍAÎ ÑjÓ kGVY`d¢E^(X\^QV6¨
p9bY`WVY¢s�U�Æ]%VYce^a­¸·¸¬WSqp
VYp\p   ]_TeZ\SUba`L]_^QVj`�p¸Z9¬WVjZ(Z\¬s^!TEbap9S³¨
Z9SqbY`WSU`s¡È^QX9X\bYX�bjhEZ9¬s^,X\bY¢EbjZ;Slp.¯,S³Z\¬sSq`_VÈkG^GX9Z\VjSq`mZ9¬sX\^Qp9¬sbY�lc�}
Z9¬�V6Z   p   VY�U�q��cs^GTE^G`Wcsp
bY`�Z\¬s^mku¬�VjXuVYk�Z\^GX\Sqp[Z9SlkGp¸bYh.Z9¬s^m^G`e¨
t0SUX\bY`W]�^Q`4ZQ­.ïsbYX¥^�£sVj]_Ts�q^&Sq`_Z9¬s^�w,bY¢Eb0¼   Td^G`0t0SUX\bY`W]�^Q`4Z
Z9¬W^Qp9^mZ\¬sX\^Qp9¬sbY�lcsp�kGVY`Å¢E^   TyZ9bÃãYðÆkG]ÿVj`�c	æ0ãÆcs^G¡YX\^G^JpG}
Vj`�c�Z9¬sSlp¸Vj�q�Ub6¯&p.Z\¬s^�X9ba¢�bYZKZ9b�ce^QVY�W¯,SUZ9¬Æp9bY]_^&bYh�Z9¬s^�k�ba�³¨
�qSqp9SUba`Wp�Z\VY¤0SU`s¡_Ts�lVYkG^�c   X\SU`s¡�Z\¬s^�¡aVY]�^JpG­
fg`oZ\¬s^¸¡Y^G`W^GXuVj�0kGVYp9^Y}6Sq`�¯,¬sSqku¬mS³Z;Slp.`sbjZ.TEbap\p[Sq¢s�q^¥Z\b
X\^G�q�

bY`yVj`0�LSq`ehibYX\]%V6Z9SqbY`ÅVj¢Eb   ZÈZ9¬W^_k   X\X9^Q`aZ�T�b4p[SUZ9SqbY`ybjh�Z9¬s^
X\bY¢EbjZd× Ô Ë Ñ ©uÌjË�Ë ÑO) Ì6Ë ÎHªJÌ6ÍNÎ Ñ6Ó Ù�};V�ceSU§E^QX9^Q`aZ�Z\^Qku¬s`WSq¦   ^_]   p�Z
¢E^mSq`4Z9^G¡aX\VjZ9^Jc�¯,S³Z\¬ÃZ9¬W^�¶(b   ¡a¬	z�bekGVY�USq{QVjZ9SqbY`�­
fg`°Þ ìIß;¯¥^
ce^Jp9kGX9Sq¢�^,p9T�^Jk�SUµ�k,p9bY�   Z9SqbY`Wp;hibYX;¡Y�qbY¢�Vj�e�qb0kQVj�qSU{JV6Z\SUba`mSq`�Z9¬s^
w,ba¢�be¼   T_^G`0t0SUX\bY`s]_^Q`aZ;¢WVap[^Jc�bY`%�lVj`Wce]%VYX9¤!X\^QkGbY¡a`sS³Z\SUba`
Vj`�cÆVak�Z9SqtY^È�qbekGVj�qSq{QV6Z\SUba`�­

«�¬
­ ®%¯#°p±³²
±S¯�´µ²n¶
·�¸
¹�±
´�º¡.bap9SUZ9SqbY`dZ\X\Vaku¤0SU`s¡�Slp   p   Vj�q�U�ÇVacsceX\^Qp\p[^JcÇ¢0�dX\^GTWX9^Jp[^Q`aZ\SU`W¡
Z9¬W^
TsX\bY¢�Vj¢sSq�USUZ��dceSlp�Z\X9Sq¢   Z\SUba`ÇbYh�Z9¬s^ÈX\bY¢EbjZJä p¥T�b4p[^|��×��AÙ¥VYp
V 0 V   p\p9SqVY`�}e¯,¬sbap9^È]_^QVj`K�	»mSlp�Z9¬s^!]_b4p�Z,�qSU¤a^G�q�ÇTEbap9S³Z\SUba`
bjh�Z9¬s^�X9ba¢�bYZ�VY`WcLZ\¬s^�kGb6t6VjX\SqVY`Wk�^!]%VjZ9X\S³£C�7»%X\^GTsX\^Qp9^G`4Z\p
Z9¬W^�tIVYX9SlVj`�k�^�bjh�Z9¬sSlp,Sq`ehibYX\]%V6Z9SqbY`�­
r&`Wce^QX�Z9¬s^¸¢Eb   `Wcs^Qcm^GX\X9baX�Vap9p   ]_TeZ9SqbY`�}IZ9¬s^¸�qSU`s^¸k�baX9X\^�¨

p9T�ba`Wce^G`�k�^ÈTsX\bY¢s�q^G] kGVj`�¢E^!^QVap[Sq�U�ÆVYcsceX\^Qp\p9^QcÆ¢4�ÆVYcebaTeZ[¨
Sq`s¡ VòkG�Ub4p[^Jp�Z²]%V6Zuku¬sSq`s¡ VjTsTsX\baVaku¬�­ 0 SqtY^Q`ëV®X\^�hi^QX[¨
^G`�k�^�T�baSU`4ZÃ×	�½¼¾���c¼±Ù_Vj`Wc±Vy�UbekGVY�¸]_Vj£eSU]   ] bjh�AKB <
×	� < ��� < Ù�}�V«]_VjZ\ku¬ç¯,Sq�U�m¢�^°k�bY`�p[Slce^GX\^QcCSUhÇVj`Wc»ba`s�q�©SUh
×	�½¼¿yW� < Ù � �¹×��c¼¦yW� < Ù � ,/T0­
fg`ÇbjZ\¬s^GX¸¯�bYXucspQ}YZ\¬s^�¶(·²¡aX9SlcÇkQVj`Ç¢E^ÈTWVjX9Z9SUZ9SqbY`W^Qc%Sq`�V

`   ]o¢E^GX;bYh�X\^G¡aSUba`Wp¸×ibY`W^¸hibYX;^QVaku¬oX\^�hi^QX9^Q`Wk�^¸TEbYSq`aZKSq`-�ØÙ�}



a ∆x

π
2

π

b

∆θ

b’
∆y

ρ

∆θ

a’

0 θ

b

a a’

b’

x

y

ï�SU¡   X9^_áaàKåÃVjT�]%V6Z\ku¬WSU`s¡_Sq`�Z9¬s^!¶(b   ¡a¬�ceba]%VjSq`

p   ku¬%Z9¬�V6Z�Vo]%V6Z\ku¬WSU`s¡m¯,SU�q�=¢�^Èk�ba`Wp9Sqce^QX9^Jc_bY`s�q�_S³h�V!�qb0kQVj�
]%V6£eSq]   ] bYh�AKB < Slp¥¯,SUZ9¬WSU`ÆZ9¬s^�kGbYX\X9^Jp[TEbY`WcsSU`s¡mX9^Q¡YSqbY`�­
¼¥bY`Wp9Sqcs^GX!Z\¬s^Ç^G£sVj]_Ts�q^Æp9¬sb6¯,`$SU`°ï�Sq¡W­°áY};¯,¬s^QX9^dZ9¬s^

X\bY¢EbjZ�hÜVYk�^Jp;V
kGbYX\`s^GXJ­�·¸¬W^¸p9bY�qSlcmp9^G¡a]�^Q`4Z\p,ÌVÀ]©;X9^QTsX9^Jp[^Q`4Z
Z9¬W^%]_VYTÅ]_bece^Q��Vj`WcÅZ\¬s^dp[^GZ�bjh¸T�baSU`4Z\pdÌ�Á ÀU©ZÁ4X9^QTsX9^Jp[^Q`4Z
csVjZ\V	kGbY]_Sq`s¡ÃhiX\bY] p9^G`Wp9bYX�ce^Gt0Slk�^a­Ú·¸¬W^Çhib   X�p9^G¡a]_^G`4Z\p
VjX\^ÆVY�qp9bÅcsSqp9Ts�lVI�Y^Qc2SU`?Z9¬s^L¶&b   ¡Y¬±cebY]%VYSU`�àyÌVÀ�©�×iSq`WceSU¨
kGVjZ9^Jc2¢0�2VÅkGSUXuk��q^JÙmVjX\^dZ\¬s^�X9^Ghi^GX\^G`WkG^ÇTEbYSq`4Z\pQ}�¯,¬sSq�U^$ÌwÁ À©ZÁ�×iSq`WceSlkGV6Z\^Qc?¢4�ÚV	kGX9b4p9puÙÈX\^GTsX\^Qp9^G`4Z�Z\¬s^Æ�qbekGVY��]%V6£eSq]_V
bjh
Z9¬s^Ã¶(b   ¡a¬²·�XuVj`Wp[hibYX\] VjTWTs�USq^Qc°Z\bÅZ\¬s^Ãp9^�ZdbjhÈSq`sT   Z
TEbYSq`aZupG­;r(`Wce^GX¥Z9¬W^
¢Eb   `�ce^Qc%^QX9X\bYX�VYp\p   ]�TsZ9SqbY`�}aZ9¬s^Èk�baX[¨
X\^Qp9T�ba`Wce^G`�k�^�TWX9ba¢s�U^Q]»Sqp.p9bY�qtY^QcÈSq`mZ9¬sSlp.kGVYp9^�¢0��VYp\p9SU¡a`sSU`W¡Â u;Z\b Â VY`Wc@Ã�u;Z\bWÃI­�ïsbaX!Z9¬W^Ä¡KX\bYTE^GX9Z��2áÇce^Jp9kGX9Sq¢E^QcySU`
p9^Qk�Z\SUba`_Ûs}6Z9¬W^¸csSqp9Ts�lVYk�^Q]_^G`4Z;¢�^GZ�¯¥^Q^G`�Z9¬s^¸^Jp�Z\SU]%V6Z\^Qc_Vj`�c
Z9¬W^�Vak�Z   Vj�YTEbap9^�bjheZ9¬W^¥X\bY¢EbjZ�Sqp�ce^�Z\^GX\]_SU`s^Jc!¢0��µWXup�Z.k�bY]�¨
T   Z\SU`W¡_Z9¬s^�baX9Sq^G`4Z\VjZ9SqbY`%Å��L×Ü¯,S³Z\¬K�dk�bY`�p�ZuVj`4ZuÙ¸VY`WcdZ\¬s^G`
Z9¬W^ÈZ9XuVj`Wp9�qVjZ9SqbY`%Å���}ZÅ��Å×Ü¯,S³Z\¬��%kGbY`Wp[Z\VY`aZ�Ù�­
·¸¬s^ok�ba]_T   Z\VjZ9SqbY`WVY��kGbY]_Ts�q^�£eS³Z���bjh;Z\¬s^!]%VjT	]_VjZ\kGSU`s¡

TsX\bek�^Qp\p�Sqp�Æ_×���ÇsÙ�}s¯,¬W^GX\^[�ySlp�Z9¬s^�`   ]m¢�^QX,bjh�TEbYSq`4Z\p¸X\^�¨
Z   X9`s^Jc«¢0�?Z\¬s^ÃXuVj`s¡a^Ãp[^Q`Wp[baXÇVj`�cjÇ±SqpdZ9¬s^Å`   ]o¢E^GXÇbYh
p9^G¡Y]_^Q`aZup&Sq`LZ9¬W^o]%VjTk� ­(fg`Wce^G^Jc�}�p[Sq`WkG^oVd�qbekGVj��p[^JVjXuku¬
VjX\b   `WcÈ^QVaku¬�X9^Ghi^GX\^G`WkG^KT�baSU`4Z�Sqp�T�^QX[hibaX9]_^Jc�}6AKB < Slp�k�bY]�¨
T   Z\^Qc«ba`s�U�°SU`¹V2�USq]_S³Z\^Qc«X\^G¡YSqbY`²VYX9b   `Wc?Z9¬s^ÃX\^�hi^QX9^Q`Wk�^
TEbYSq`aZupG­ö·¸¬sSlp	kGbY]_Ts�q^�£eSUZ��º¢Eb   `�c»]_VY¤Y^Jp�Z9¬s^°]_^�Z9¬Wb0c
p   S³ZuVj¢s�q^�hibYX¸X\^QVj�EZ\SU]_^�Sq]�TW�U^Q]�^Q`4Z\V6Z\SUba`y×iZ��0TsSqkQVj��kGbY]_T   ¨
Z\VjZ9SqbY`ÆZ9Sq]_^�Sqp,¢E^G�qb6¯îáJð�]_p¸ba`LV�¡.^Q`4Z9S   ] ¼|¡�r�Ù�­
«�¬�È É½´�²nÊwºË¶L·�²
±�´�º Ì}·7Í Ìz·]²
¸LÎ�±�´�º ·�´�Ï¯�Ï�¯#ÌzÊ!²n¶nÐ
·¸¬s^_]%VjTy]%V6Z\ku¬WSU`s¡�]_^�Z\¬sbecycs^Qp\k�X\SU¢E^QcÅVj¢Eb6tY^�TsX9b6t0Slce^Qp
hibYX&V_kGbYX\X9^Jk�Z9SqbY`Çbjh�Z9¬s^È^Qp[Z9Sq]%V6Z\^Qc�T�b4p[SUZ9SqbY`�bjh�Z9¬s^�X\bY¢EbjZ
Z9¬�V6Z!]   p�Z!¢E^%SU`4Z\^G¡YXuV6Z\^QcÅ¯,S³Z\¬Úb0csbY]_^�Z\X9Slk�SU`ehibaX9]%VjZ9SqbY`�­
� p[Z\VY`WcsVjXucmZ9^Jku¬s`sSl¦   ^,hibYX;Z\¬sSlpKSq`aZ\^G¡aX\VjZ9SqbY`�×ªZ9¬�V6Z¥Slp�p   SUZ[¨
Vj¢W�U^%¯,¬s^Q`yZ9¬s^%TsX\bY¢�Vj¢sSq�USUZ��ÅcsSqp[Z9X\SU¢   Z9SqbY`Úbjh�Z9¬W^dT�b4p[^%bYh
Z9¬W^LX9ba¢�bYZdSqp%X\^GTWX9^Jp[^Q`aZ\^Qc°¢0�°V 0 V   p\p9SqVY`�Ù�Sqp   p[Sq`s¡2VY`Ñ;£0Z\^G`Wce^JcÆ´�VY�U]%VY`�ï�Sq�³Z\^GX!Þ ãIß~­
ñÅ^	kQVj`²ce^Jp9kGX9Sq¢�^ÃZ9¬s^	cs�4`�Vj]_SqkQpdbYh�Z\¬s^ÃX\bY¢EbjZJ}�¯,SUZ9¬

Sq`aZ\^GX\`WVj�&p[Z\VjZ9^C� » �ó×�� » ��� » �
� » Ù
ÒK}¸Sq`sT   ZdhiX\bY]�b0csbY]_^�¨
Z9X\��Ó » � ×�T » ��� » ÙSÒ°Vj`Wc�b   Z9T   Z[Ô » � ×OÕ� » �nÕ� » � Õ� » Ù
Ò�}E�USq¤Y^

hibY�q�qb6¯&p � »�Ö�I � � » �X× » Ó » �/Ø »6ÙÔ » � � » �@Ú
¯,¬s^QX9^ ×U»U�¾ØW»��ÜÛÝ ��������» ð���v�U��» ð

ð áWÞß
·¸¬s^LtY^Jk�Z9baX\p Ù �ó× Ù�à � Ù�á Ù Ò Vj`Wc/Ú¾�ó×	Ú�m
��Ú�op�
Ú4âJÙ Ò

VjX\^LXuVj`Wceba] t6VYX9SlVj¢s�q^QpdX9^QTsX9^Jp[^Q`4Z9Sq`s¡$X9^Jp[TE^Qk�Z9SqtY^Q�U�°`sbYSlp[^
Sq`%b0csbY]_^�Z\X9Slk&csVjZ\V�Vj`�c_`sbYSlp[^(SU`_Z\¬s^(]%VjT%]%VjZ\ku¬sSq`s¡!TsX\bj¨
k�^Jp9pQ­_ïsbYXÈZ\¬s^Qp9^_X\VY`Wceba]Øt6VjX\SqVY¢s�U^Jp�¯¥^%VYp\p   ]_^�V 0 V   p�¨
p9SqVY`�¯,¬WS³Z\^&`sbYSlp9^,¯,S³Z\¬%{G^GX\b�]_^QVY`_VY`Wc%k�b6t6VYX9SlVj`WkG^¥]%VjZ9X\S³¨
k�^Jp�ã�»mVj`Wc�ä[»e­Ñ;£0Z9^Q`Wce^Qcë´�VY�U]%VY`èµW�³Z\^GX\SU`W¡ Slp©TE^GX9hibYX\]_^QcèSq`ëZ�¯¥b
p[Z9^GT�pGàgZi�^U_6bpå�æ�ç�dOæ�`3è�­ � `�^Qp[Z9Sq]%V6Z\^QcÈTEbap9^#� �»�Ö�I bYh0Z9¬s^KX\bY¢EbjZ
Slp;k�bY]_T   Z9^QcohiX\bY]çZ\¬s^¸TsX9^Qt0SUb   p.T�b4p[^¸Vj`�cobeceba]�^GZ9X\�oVj`�c
Z9¬W^!k�b6t6VjX\SqVY`Wk�^
]%V6Z9X\SU£ÇSqp   TEcWV6Z9^Jc�­� �»�Ö�I � � » �X× » Ó »� �»�Ö�I � �[»6�]»���» Ò �/Ø?»4ã�»6Ø?» Òé i�ê�`Z_V_Vbpç4d�æ�`3è¥­�·¸¬s^!TEbap9^�bjh�Z9¬s^�X\bY¢EbjZ&Slp&kGbYX\X9^Jk�Z9^Jc
¢0�2Z\¬s^ÃX\^Qp   �³ZÆbjh�Z9¬s^Ã]%VYT²]_VjZ\ku¬sSq`s¡$TsX\bek�^Jp9pQ­©fg`Wcs^G^QcÔ »�Ö�I X\^GTsX\^Qp9^G`4Z�Z\¬s^È`s^G¯©T�b4p[^�bjh�Z9¬s^�X9ba¢�bYZ¸VakGkGbYXuceSU`W¡!Z9b
]%VjT�]%V6Z\ku¬WSU`s¡�­ë � � �»�Ö]I ×�� �»�Ö�I �Xä » Ù � I� »�Ö]I � � �»�Ö�I �Xë?×�Ô »�Ö�I y�� �»�Ö�I Ù�]»�Ö]I � ×�ì�y�ëÅÙ
� �»�Ö�I
� p
¯¥^m¯,SU�q�;p[^Q^oSq`Åp9^Qk�Z\SUba`ÃæW}E^�£0Z\^G`Wce^Jc	´�VY�U]%Vj`ÃµW�³Z\^GX

TsX\b6t0Sqce^JpmhibYXdVj`«Sq]_TsX9b6ta^G]_^G`4Z%Sq`±TWX9^Jk�Slp[SqbY`±Vj`Wc«p[Z\Vj¢WS³¨
�qSU{JV6Z9SqbY`�bjh�Z9¬s^�X\bY¢EbjZJä p¸TEbap9^Y­

í î¾ï�ð?ñ �KÄGþ ñ ¿ �.�
fg`ÈZ9¬WSqp�p[^Jk�Z9SqbY`È¯�^�ce^Jp9kGX9Sq¢�^Kp9^Gta^GXuVj�6^G£0TE^GX\Sq]�^Q`4Z\p�hibaX�^Gt6VY�³¨
  VjZ9Sq`s¡%Z9¬W^!TsX\^Qk�Slp9SUba`ÃVj`Wc�Z\¬s^oX\bY¢   p�Z\`s^Qp\p,bjh.Z\¬s^m¶(b   ¡a¬
z�bekQVj�qSU{JV6Z9SqbY`�à=µWX\p[Z;^�£eTE^GX\SU]_^G`4Zup�Z\¬WV6Z;]%Vj¤a^   p[^�bjh=V
p9SU]�¨
  �lV6Z\bYXÈSU`Ú¯,¬sSlku¬y¯¥^%k�b   �lcÃZ\^Qp[Z�Z\¬s^%^�§=^Qk�Z9SqtY^Q`s^Qp\pÈbjh¥Z9¬s^
VjTWTsX9b4VYku¬   `Wce^QX�k�ba`aZ\X9ba�U�q^Qcmk�ba`WceSUZ9SqbY`WpQ}aVY`WcmZ9¬s^Q`�^G£eT�^QX[¨
Sq]�^Q`4Z\p�¯,S³Z\¬oX\^QVY�4X\bY¢EbjZupG­�·¸¬s^,VYkGk   XuVYk���bjhEV(�qbekGVj�qSq{QV6Z\SUba`
]_^�Z\¬sbec   p   VY�U�q�Çce^QT�^Q`Wcsp,ba`�Z9¬s^�TsX\^QkGSqp9SqbY`ÇbYh�Z\¬s^�XuVj`s¡a^
p9^G`Wp9bYXJ­�f~h;¯�^�k�bY`�p[Slce^GX&VY`ÆSlce^JVj��XuVj`s¡a^Èp9^G`�p[baXQ}4Z9¬W^�`sbYSlp[^
Sq`aZ\X9bec   k�^Qc2¢4�yZ\¬s^Æ¶(b   ¡a¬2]_^�Z9¬Wb0c?Sqp�c   ^ÆbY`s�q�yZ9b	Z9¬s^
ceSlp9kGX9^GZ9Sq{QVY{GSqbY`ÃbYh�Z9¬W^_¶(b   ¡a¬Å¡aX9Slc�­�·¸¬s^GX\^�hibaX9^a}=Z9¬s^_¡YX\Slc
Sq`aZ\^GX\t6Vj�lp�TV�$VY`Wc/TV�°ku¬WVjXuVYk�Z9^GX\Sq{G^dZ\¬s^ÃVYkQk   XuVYkG�$bjh
Z9¬s^
¶&b   ¡Y¬$�qbekGVY�USq{QVjZ9SqbY`$]_^�Z\¬sbec2SUZ\p9^G�Uh(Vj`Wc$]   p[Zm¢E^ÇZ   `s^Qc
VYkQk�baX\ceSq`s¡mZ9b�Z9¬W^�TsX9^Jk�Slp[SqbY`�bjh�Z9¬s^�XuVj`W¡Y^Èp[^Q`Wp[baXQ­



ï�Sq¡   X\^!Ûeà�ò(Slp9SUba`ÆXuVj`s¡a^�p9Sq]   �lV6Z\bYX
ó�¬
­ ô�õ�Í�Êw¶L±
ÌzÊ�´�²
°?ö/±S²nÎr·}°p±�Ì¨÷�ø
·�²n¯Ë¶
ñy^�VYX9^   p9SU`W¡ÚVÚp9SU]   �lV6Z9baXohibaX%]_bY¢sSq�U^�X\bY¢EbjZupoZ\¬WV6ZdSq`e¨
k��   ce^Jp%Vy]_VjZ9¬s^Q]%V6Z9SlkGVY�&]_bece^G�,bYhÈp9^Gta^GXuVj�,ceSU§E^QX9^Q`aZ%^QX[¨
X\bYXup!Z\¬WV6ZdbekGk   Xup�c   X9Sq`s¡ÚX\bY¢EbjZ%`WVIt0SU¡4V6Z\SUba`°Vj`�c°p9^G`Wp9bYX
TE^GXuk�^GTsZ9SqbY`�­Æfg`yT�VjX9Z9Slk   �lVjXJ}�¢E^QkGV   p9^%bjh,b   X!VYTsTs�qSqkQV6Z\SUba`
bYX\Sq^G`4Z9^Jc�Z9b�X\bY¢EbjZ9Slk�p[bekGkG^GXJ}=¯¥^�^G]   �qVjZ9^%VÆt4Slp9SUba`	XuVj`s¡a^
p9^G`Wp9bYX(Z9¬WVjZÈSlpÈVj¢s�q^mZ9b�^�£0Z9XuVYk�Z
TEbYSq`aZupÈ¢�^Q�Uba`s¡YSq`s¡ÇZ9bÆZ9¬s^
�qSU`s^Jp¸SU`�Z\¬s^!w,bY¢Eb0¼   T�¡4Vj]_^
µW^G�lcÚ×Üp9^G^!ï�SU¡�­WÛYÙ I ­
·¸¬s^Çhiba�U�qb6¯,Sq`s¡Å^QX9X\bYXupoVYX9^�k�ba`Wp[Slce^QX9^Jc2Sq`?Z\¬s^�p9Sq]   �lV6¨

Z9baXQà�áJÙ Ñ�'aÑ Ö%Ê�ÍNÉ�Î ) ÊGÉ�É Ñ É�à_Z\¬s^ÇTEbap9S³Z\SUba`2bjh¸Z\¬s^ÆX\bY¢EbjZmSqp
V6§=^Qk�Z9^JcÇ¢0�ÇV�XuVj`Wceba]�`sbaSqp9^Y}sp   ku¬ÆZ9¬WVjZ�Z\¬s^�TEbap9S³Z\SUba`Æ^QX[¨
X\bYX�Sq`Wk�X\^QVap[^JpÈb6tY^GXÈZ\SU]_^aâ¥ÛYÙ Ò Ê ÓsÒGÑ É Ó=Ñ Î Ò ÊGà�p9^G`Wp9bYX!cWV6Z\V
VjX\^&V6§=^Qk�Z9^Jc%¢0�_V!X\VY`WcebY]ò`sbaSqp9^,Z9¬�V6Z¸SU`WkGX9^JVYp9^Qp;¯,SUZ9¬dZ9¬s^
p9T�^Q^Qc$bYh&Z9¬s^�X\bY¢EbjZQâ � Ù Ò�ÕIÒ ÍgÊGÖ_ÌjÍAÎ ) ÊGÉ�É Ñ É�à�p[^Q`Wp9bYXmcWV6Z\V
VjX\^ÈV6§=^Qk�Z\^QcÆ¢0�ÇV_p[�ep[Z9^G]%VjZ9Slk
^QX9X\bYX¥Z9¬�V6Z&k�baX9X\^Qp9T�ba`Wcsp¥Z9b
  p   Vj��^GX\X9baX\p¸Sq`LZ9¬W^okGVY�USq¢sXuV6Z9SqbY`�bYh�Z\¬s^mkQVj]_^GXuVsâWæ4ÙÈÉ Ñ © Ñ Í©9$eÖ ÐEÒ à�X\VY`WcebY] ]�b6ta^G]_^G`4Zup¸bjh.Z9¬s^�X\bY¢EbjZJâ�ãYÙ Q Ì6Ë Ò Ê ÐsÑ6Ò�ù
ÎªÍNÎªÏIÊ Ò Ì Ó3'ÅÑ�)f) Ëú$ Ò Î Ñ6ÓWÒ à�TEbYSq`4Z\pÈZ\¬WV6Zocsb�`WbjZ!¢E^G�qbY`s¡�Z9bÃV
�qSU`s^!VY`Wc�bekGkG�   p9SqbY`Wp,c   ^�Z9b%ba¢eÝ�^Qk�Z\p!×ÜbjZ9¬W^GX&X\bY¢EbjZup\Ù¥Z\¬WV6Z
VjX\^�SU`�Z9¬W^ÈµW^G�lc�­
·¸¬s^d]_bece^G�lp�bjh¸Z\¬s^Ç^Q`4t0SqX9ba`s]_^G`4Z\p�kGbY`Wp9Slce^GX\^QcySq`$b   X

^�£eTE^GX\SU]_^Q`aZupdVjX\^�hibYX\]_^Qc±¢0�°p9^�Z\pdbjh�p[^Q¡Y]_^G`4Z\pQàÃSq`±Z9¬s^
w,ba¢�be¼   Tº^Q`0t4SqX\bY`s]_^G`4Z�¯¥^Ú¬WVIta^yp9^G¡a]_^G`4Z\p�X\^GTsX\^Qp9^G`4Z[¨
Sq`s¡LZ9¬W^Æ¢EbaVYX\cspoVj`WcÚZ\¬s^Ç�qSq`s^Qp�ceXuVI¯,`$SU`$Z\¬s^ÆµW^G�lc�}KVj`�c
bY`W^!k�SqX\kG�U^!ceXuVI¯,`�SU`�Z\¬s^�µW^Q�qc�â�Sq`ÃVj`�bjõdkG^!^G`0t0SUX\bY`W]�^Q`4Z
p9^G¡Y]_^Q`aZup(X\^GTWX9^Jp[^Q`aZÈ¯¸Vj�q�qp
bjh¥Z9¬s^_k�baX9X\SqcsbYXupG­�·¸¬s^Jp[^%p9^G¡j¨
]_^G`4Z\p(VjX\^
X\^GTsX\^Qp9^G`4Z\^Qc�VYp¸TEbYSq`aZup,Sq`ÆZ\¬s^!¶&b   ¡Y¬Lceba]%VjSq`
hibYXo�USq`s^QpQ}.Vj`WcÅZ9¬W^Çk�SqX\kG�U^Jp�VjX\^%X9^QTsX\^Qp9^G`4Z9^JcÅVap�T�baSU`4Zup�SU`
Z9¬W^o¶&b   ¡Y¬Ãceba]%VjSq`�hibYX
kGSUXuk��q^QpQ­ \ ¢Wp9^GX\tY^�Z9¬WVjZ(Z\¬s^!¯¸Vj�q�qp
VjX\^�X9^JVj�.bY¢Wp[Z\Vak��q^Qp
hibYX�Z\¬s^%X9ba¢�bYZQ}�¯,¬sSq�q^_Z9¬s^_bjZ\¬s^GX��qSq`s^Qp
Vj`�c%Z9¬W^�kGSUXuk��q^�VYX9^�ceXuVI¯,`ÇSq`dZ9¬W^
µ�^G�lcÇVj`�cÇceb�`sbjZ,k�baX9X\^�¨
p9T�ba`WcLZ\bÆba¢Wp�ZuVYkG�U^JpG­!¶(b6¯¥^QtY^GXJ}�Z9¬s^�t0Sqp9SUba`	XuVj`s¡a^mp9^G`Wp9bYX
Z9¬�V6ZÈ¯¥^_VjX\^   p9Sq`s¡Æba`	b   X
X\bY¢EbjZupmÞ ì6ß;SlpÈVj¢s�q^oZ\bÆ^G£0Z9XuVYk�Z
XuVj`s¡a^¥Sq`ehibYX\]%V6Z\SUba`ohiX\bY]ê¢EbjZ\¬_bjhEZ9¬s^Q]®Vj`�c!Z\¬   p;¯¥^,kGbY`e¨
p9Sqce^QX¸Z9¬s^Q]éVY�qp9bmSq`�Z9¬s^!p9Sq]   �lV6Z\bYXJ­
ñ²S³Z\¬$Z9¬s^   p[^Çbjh&VÃp9SU]   �qVjZ9baX�S³Z�SqpoT�b4p9p9SU¢W�U^_Z\bÃ¤0`sb6¯û³ü�ý�þfÿvý���ÿ þ���ý����	�
����
��Vÿ���
�������������ý�����ÿ���������ýSÿ�������������������ý��! 
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^�£sVak�Z9�q��Z9¬s^dÌ ) Ív$WÌ6Ë ÐWÑIÒ Ê¸bYh�Z9¬s^ÈX\bY¢EbjZ¸V6Z,^Gta^GX\�mZ\SU]_^�Vj`�c
Z9b²^Qt6Vj�   V6Z\^$Z9¬s^?T�b4p[SUZ9SqbY`ç^QX9X\bYXLVYpÃZ9¬s^°ceS³§=^GX\^G`�k�^2¢E^�¨
Z�¯�^G^G`yZ\¬s^ÇVYk�Z   VY�KTEbap9S³Z\SUba`2Vj`WcyZ\¬s^d^Qp[Z9Sq]%V6Z\^QcybY`s^a­Æfg`
ï�SU¡�­ � ¯�^yceSlp9Ts�qVI�±Z�¯�b?Z��0TsSlkGVY�
X\^Qp   �UZ\p�bjhmb   X�^�£eTE^GX\S³¨
]_^G`4Z\pQà¸SU`ÃZ9¬s^oµWX\p[Z(^G£0TE^GX\Sq]�^Q`4Z�×Üï�Sq¡W­ � VaÙ&¯¥^o¬WVItY^!kGbY`e¨
p9Sqce^QX9^Jc%bY`W�U�_becebY]_^GZ9X\Sqk
^GX\X9baX\pQ}Y¯,¬WSU�q^
Sq`dZ\¬s^Èp[^Jk�bY`�c%bY`s^
×Üï�Sq¡W­ � ¢EÙ_Z9¬WX9^Q^Å¢   ]�T�pÆbYh�Z9¬s^yX\bY¢EbjZÆ¬�VItY^	¢E^G^Q`ºp9SU]�¨
  �lV6Z\^Qc�­²·¸¬s^�Z9¬WX9^Q^��qSq`s^Qp_ba`?Z\¬s^L¡YXuVjTs¬�pÆ×Aï�Sq¡W­ � Vs} � ¢�Ù
X\^GTsX\^Qp9^G`4Z\p�Z\¬s^Ãbeceba]�^GZ9X\SqkÃ^GX\X9baXÃ×iX\^QcWÙ�}¸Z9¬s^Ã^QX9X\bYX%¯,SUZ9¬
Z9¬W^(¶&b   ¡Y¬%z�bekQVj�qSU{JV6Z9SqbY`%VY`Wc�¯,S³Z\¬sb   Z¥Z9¬s^
´�Vj�q]_VY`�µW�³Z\^GX
×i¢W�   ^IÙ�}0Vj`Wc�Z\¬s^(^QX9X\bYX;¯,SUZ9¬dZ9¬s^(¶(b   ¡a¬dz�bekGVY�USq{QVjZ9SqbY`%Vj`�c
Z9¬W^
´�Vj�q]%Vj`�µW�UZ9^QX
×i¢EbY�lc%¡aX9^Q^G`�Ù�­�·¸¬s^(Z9^Q]�TEbYXuVj�EVj`WVY�U�ep9Sqp
p9¬sb6¯&p�Z9¬WVjZQà�áJÙ¸¶(b   ¡a¬�z�bekGVj�qSq{QV6Z\SUba`�TsX9b6t0Slce^Qp,VY`   TsTE^GX
¢Eb   `Wc°Z\bÚZ9¬s^Ã�qbekGVY�USq{QVjZ9SqbY`±^GX\X9baXQ}¥¯,¬sSU�q^Ãbeceba]�^GZ9X\Sqk�^QX[¨
X\bYXo¡a^G`s^QX\VY�U�q�	Sq`WkGX9^JVYp9^Qp!b6ta^GX�Z\SU]_^aâ¸ÛaÙ�becebY]_^GZ9X\SqkÇ^GX\X9baX
Sq`Wk�X\^QVap[^Jp�p9]�b0bYZ9¬s�q�Y}4¯,¬sSq�U^È¶&b   ¡Y¬Çz�bekGVj�qSq{QV6Z\SUba`   T=csV6Z\^Qp
Z9¬W^¥X\bY¢EbjZJä p�T�b4p[SUZ9SqbY`op9¬WVYX9Ts�q�=â � Ù�Z9¬s^   p9^¥bYhWV(´�Vj�q]%Vj`�µ��³¨
Z9^QXKTsX\b6t0Sqce^Jp�hibYXKp9]_b4bYZ9¬sSq`s¡ÈZ\¬s^&X\bY¢EbjZ;T�b4p[SUZ9SqbY`   T=csVjZ9^QpQ}
¯,¬sSq�U^È¤a^G^GTWSU`s¡�Z\¬s^�¢�b   `Wc�bY`�Z\¬s^��UbekQVj�qSU{JV6Z9SqbY`Æ^GX\X9baXQ­ó�¬�È ô�õ�Í�Êw¶L±
ÌzÊ�´�²
°?ö/±S²nÎt²
Î�Ê¤¶
¯�)�¯Ë²n°
¶&b   ¡Y¬Øz�bekGVj�qSq{QV6Z\SUba`è¬WVYp©¢�^Q^G`ØSq]_Ts�U^Q]_^G`4Z9^JcëSU`�b   X
X\bY¢EbjZ\p�¢0�¹]%VY¤4Sq`s¡   p9^Úbjh%V«t0Sqp9SUba`º¢�VYp9^QcºX\VY`s¡Y^$p9^G`e¨
p9bYXm×Ap[^Q^ÆÞ ì6ß.hibYXÈce^GZ\VjSq�lp(ba`LZ9¬sSlpÈp[^Q`Wp9bYX�Ù¸SU`	Z�¯¥bÆceS³§=^GX\^G`4Z
X\^QVj�W^G`0t0SUX\bY`s]_^Q`aZupGà�c   X\SU`W¡!Z9¬W^&bjõdk�SlVj�Ew,bY¢Eb0¼   TÇp[bekQk�^GX
k�ba]_T�^GZ9SUZ9SqbY`Wp,VY`Wc�¯,S³Z\¬sSU`�Z\¬s^!k�baX9X\SqcsbYXup�bYh�b   X,�qVY¢�­
� µWXup�Z�¦   Vj�qS³ZuV6Z9SqtY^�^Gt6Vj�   V6Z\SUba`�bjheZ\¬s^�]_^�Z\¬sbec�¬WVap�¢E^G^G`

TE^GX9hibYX\]�^Jcçc   X\SU`W¡¹Z9¬W^°w,ba¢�be¼   Tê¡aVY]_^QpQ}o¢0�   p[Sq`s¡ºV
]_bY`sSUZ9baX&ceSlp[Ts�lVI�0SU`W¡_Z9¬s^!X\bY¢EbjZ,TEbap9^!Vj`Wc�¢0��V_t4Slp   Vj��Sq`e¨
p9T�^Jk�Z9SqbY`	bjhKSUZ\p
T�b4p[SUZ9SqbY`ÃSq`LZ\¬s^!µW^Q�qc	Vj`Wc�Z\¬s^�^Qp[Z9Sq]_VjZ9^Jc
TEbap9S³Z\SUba`�­%ï   X9Z9¬s^QX9]_baX9^a}�¯¥^_¬WVIta^mTE^GX9hibYX\]_^QcÅ]_bYX\^_p9�ep�¨
Z9^Q]%V6Z9Slk�^�£eTE^GX\SU]_^G`4Zup�hibaX.^Gt6Vj�   V6Z\SU`W¡(Z\¬s^,TsX\^Qk�Slp9SUba`!bjh�Z9¬s^
¶&b   ¡Y¬�z�bekQVj�qSU{JV6Z9SqbY`�­
·¸¬s^ÈµWXup�Z,¤0SU`�cÆbYh�^G£eT�^QX9Sq]_^G`4Z\p¸hiba�U�qb6¯&p¸V%k��lVYp\p[SlkGVY��VjTe¨

TsX\baVaku¬2Þ ã6ßN­Èñy^_ku¬Wbap9^oVÇ`   ]m¢�^QX
bYh�X\^�hi^GX\^G`�k�^oTEbap9SUZ9SqbY`Wp
Sq`mZ\¬s^,^G`0t0SqX9ba`s]_^G`4ZQ}YZ9¬s^Q`�¯�^&ceX\b6tY^¥Z9¬s^(X9ba¢�bYZ.ba`%V
T�V6Z9¬
Vj`�cÅ¯�^%]_^QVap   X\^QcÚp9^Gta^GXuVj�.Z9Sq]_^QpÈZ\¬s^ÇceSlp[Z\Vj`�k�^d¢E^�Z�¯�^G^Q`
Z9¬W^_Vak�Z   Vj�;TEbap9S³Z\SUba`ÅbYh�Z\¬s^%X9ba¢�bYZ!Vj`WcÅS³ZupÈSU`4Z\^GX\`WVj�;^Jp�Z\S³¨
]%V6Z\SUba`�­Å·¸¬s^�X\^Qp   �³ZupoSq`2^QtIVY�   V6Z9Sq`s¡	Z9¬s^ÆT�b4p[SUZ9SqbY`°^GX\X9baX
Sq`ÇZ\¬s^ÈZ�¯¥b�bYTE^GXuV6Z\SUba`Çµ�^G�lcsp,VjX\^�p   ]_]%VjX\SU{Q^Qc�VYp�hiba�U�qb6¯&pGà
VItY^QX\VY¡Y^[��á � k�]�}e]%V6£eSq]   ] �îÛ+*ak�]�}et6VjX\SqVY`Wk�^��êôak�]�­
·¸¬s^�VY¢�b6ta^�TsX\bek�^Jc   X\^¥V6Z9Z9^Q]�TsZ9^QcoZ9b�]_^QVap   X\^¥VY`mVIta^GX9¨

Vj¡a^(TsX\^QkGSqp9SqbY`ÇbYh�Z\¬s^�p[^Q�³hª¨~�UbekQVj�qSU{JV6Z9SqbY`Ç]�^GZ9¬sbec�}W¢   Z&p   ku¬
t6Vj�   ^Qp�VjX\^o`WbjZ(h   �U�q�ÃVYce^J¦   V6Z\^!Z9b�^Gt6VY�   VjZ9^mb   X�]_^�Z9¬Wb0c
p9SU`WkG^,Z9¬W^G�_ceb!`sbYZ�k�ba`Wp9Sqce^QXK]%Vj`0�_p[b   X\kG^Qp;bYh�^GX\X9baX\p;VYX9Slp�¨
Sq`s¡ÆSq`yZ9¬s^%Vak�Z   Vj�.bYTE^GXuV6Z\SUba`°×ÜkGbY�q�USlp9SUba`Wp�¯,S³Z\¬yba¢Wp[Z\VYkG�U^JpG}
bekGkG�   p9SqbY`WpuÙ!VY`Wc$Z\¬s^G�2]%VI�$ce^QT�^Q`Wc?ba`?t6VjX\Sqb   pm^�£eTE^GX\S³¨
]_^G`4Z\VY�Kk�ba`WceSUZ9SqbY`WpQà�Z��4TE^_bjh¸X\VY`s¡Y^_p9^G`Wp9bYXJ}�`sbYSlp9^�Sq`ÅZ9¬s^
^G`0t0SqX9ba`s]_^G`4ZQ}�ku¬WbYSlk�^�bjh&Z\¬s^LTWV6Z\¬�}�X\bY¢EbjZ_tY^Q�UbekGS³Z��a}K^�Zukj­
åLbaX9^Qb6tY^GXJ}ep[Sq`WkG^ÈZ9¬s^�p9VY]�TW�U^Jp&VjX\^�VYkG¦   SqX\^Qc�bY`s�q�ÇSq`LTsX\^�¨
ce^GµW`s^QcoT�b4p[SUZ9SqbY`�pG}jVY`Wco¯,¬W^G`!Z\¬s^¸X9ba¢�bYZ�Slp�`sbjZ;]_b6t0SU`s¡�}IS³Z
Slp�`sbYZ¥TEbap\p[Sq¢s�q^&Z\bo]_bY`sSUZ9baXKZ\¬s^(^G§E^Jk�Z¸bjh�Z9¬W^
�qbekGVj�qSq{QV6Z\SUba`
]_^�Z\¬sbecÇc   X\Sq`s¡mX\bY¢EbjZ�`WVIt0SU¡4V6Z\SUba`�­�ïWbYX¸TsX\b6t0SU`s¡mVj�lp[boZ9¬s^



a) b) c)

ï�Sq¡   X\^ � à�¡.bap9S³Z\SUba`Ç^QX9X\bYXJà�V4Ù¸p[Sq]   �qVjZ9bYX¸¯,SUZ9¬sb   Z&¢   ]_TWpQ}s¢�Ù¸p9Sq]   �lV6Z\bYX,¯,SUZ9¬�¢   ]_TWpQ}WkQÙ�X\^QVY�=X9ba¢�bYZQ­
X\bY¢   p[Z9`W^Qp\p�bjhsV(�UbekGVY�USq{QVjZ9SqbY`�]_^�Z\¬sbec�¯�^�`s^Q^Qc!V(]�baX9^¥ce^�¨
Z\VYSU�q^QcÚVY`WVj�q�ep[SlpÈbjh�Z9¬s^ÇX9ba¢�bYZ!T�b4p[SUZ9SqbY`Ú^GX\X\bYX�c   X\SU`W¡�Z9¬s^
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