
HAL Id: inria-00072813
https://inria.hal.science/inria-00072813

Submitted on 24 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Towards the Large-Eddy Simulation of Complex
Engineering Flows with Unstructured Grids

Simone Camarri, Maria Vittoria Salvetti

To cite this version:
Simone Camarri, Maria Vittoria Salvetti. Towards the Large-Eddy Simulation of Complex Engineering
Flows with Unstructured Grids. RR-3844, INRIA. 1999. �inria-00072813�

https://inria.hal.science/inria-00072813
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

   
   

 IS
R

N
 IN

R
IA

/R
R

--
38

44
--

F
R

+
E

N
G

ap por t  


de  r ech er ch e 


THÈME 4

INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

Towards the Large-Eddy simulation of complex
engineering flows with unstructured grids

Simone Camarri — Maria Vittoria Salvetti

N° 3844

Décembre 1999





Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles, B.P. 93, 06902 Sophia Antipolis Cedex (France)

Téléphone : 04 92 38 77 77 - International : +33 4 92 38 77 77 — Fax : 04 92 38 77 65 - International : +33 4 92 38 77 65

���������
	���

������������������	�	����
�! #"�$%�&

�%��'(��)+*,�� .-/$%�,0
�1'����!'������2�!'��43/���5�6�7�8

�9"�'��:
��2";*<

"�����	=���2�%	��

>�?A@CBED2FHGJIK@LIKMNMO?QPSRUTVIKMN?WIYX/?[ZNZ\BKMN?WI]>�IK^A_KF`ZOZ\?1a

bdcfe!gJhjilk�mSnog�pfqsrutvnxw`y/h%t�w{z|tvnxgJns}~r�t~now{y
� h�}~�S}�t~eOgJhO}��%w`gJzfqxh!�|hO}

�U�~w{��h%t�mS������m
�1r{zfzKw{�~t � h&�~hN��cfh!����cfh�yK�
�`��i`i�k(���N�%h!g��f�vhl�N�{�`�&k(i���z�r��{hN}

�����O !¡u¢f£{ {¤ bdcfhJzf�vhO}~h!y�tj¥�w`�~¦ � hN}~�!�~no��hN}�t~cfhJnoy`tv�~w � p��8t~now{yHw�§�r�qsr��v�{h%¨©h ��� �ªr�zfzf�vw`r`��cL«A¬�­<mf®
noy�t~w&r�ylh%�|ns}�tvnxy��j�!w � h � h!¯`h!qow{zKh � §[w{�2tvcfh�}�nog�pfqsrutvnxw`y�w{§Er{h!�vwSh!qsr{}�t~ns�<zf�vw{��qxhOgJ}O°�bdc�hd�!w � h�z�hO�~gJnxtv}
tvcfh;}~nxg�pfqsrut~now{y�w{§��!w{gJzf�vhO}v}�no�fqohl±�wu¥1}�r�y � h!gJzfqowu�S}�pfy�}�t~�vp��8tvpf�~h � �{�vn � }&§[w{�&tvcfh²tv�~hNrut~gJhOy`t�w{§
�!w{gJzfqoh%�³�{hOw{gJh%tv�~�`´{t��Szfns�!r{qEw�§µnoy � p�}�t~�vnsr�qEr�zfzfqons�!rutvnxw`y�}O°2¶V�1¶���m�r�zfzf�vw`r`��c³¥�n·tvc�rJ¸j¹»ºdgJw � h!q
¥dr{}�zf�vh!¯Snxw`p�}~qx�Hp�}�h � noyCt~c�h��%w � h;§[w{��t~cfh/}�nog�p�qor�t~now{yYw�§�tvpf�v�fpfqoh!y�t�±�wu¥1}O°¼bdcfh/}~pf�f�{�vn � }~�Or�qoh
gJw � hOqW´½z��~w`z�w�}�h � �S�HmSg³r��`w{�vnxy�}�¦S��§[w{�¾t~c�hJ�!qxw�}�p��~hlw�§�t~cfh³hN¿`p�rut~now{y�}�noyHt~cfh³¬µ­�mHr{zfzf�vw`r`��c½´Eno}
z��~hN}�hOy`tvh � cfhO�~h³noy�t~cfh;§[w{�vg�pfqsrutvnxw`y�§[w{���!w{gJzf�vhO}v}�no�fqohJ±�wu¥1}&r�y � §[w`��pfy�}�tv�~p��%t~pf�vh � �`�~n � }O°�bdcfh
g³r{nxy+ns}~}~pfhªns}Jt~wCnoyS¯{hN}�tvnx��rut~h�tvcfh»�!r{z�r��fnoqon·tvnxhN}³w�§�¬µ­�m+�%w{g��fnoyfh � ¥�nxt~cÀr � nxÁKp�}~no¯{h»ySpfgJh!�vns�!r�q
p�z�¥�noy � t~hO��c�yfw{qow{�`�{´Er�y � t~cfhlp�}~h�w{§�r;¥dr�qoqx¨Qqsr\¥Â¥�n·tvcfnxy¼t~cfns}jr�zfz��~w�r{��c½°jbdcfhJ}�nog�pfqsrutvnxw`y¼w{§Ãt~cfh
±�wu¥Lr��vw{pfy � r¾}~¿�p�r{�~hd�%�Sqonxy � h!�Ur�y � t~c�hdr{y�r�qo�|}�ns}
w�§�t~cfhd�vhO}~pfq·tU}~h!y�}~n·tvnx¯Snxt��&t~w � nxÁEh!�vh!y�tÃ}�nog�pfqsrutvnxw`y
z�r���r�gJh%tvh!��}2c�r\¯{h��Kh!hOy²p�}~h � §[w{�,rjÄ���}�t�h!¯ur�qop�rutvnxw`yJw�§Et~cfh¾¬µ­<m³glw � hOq�nogJzfqxhOgJh!y�t~h � nxyJtvcfh��!w � h{°
ÅªÆ�ÇEÈvÉ�Ê ¡uË
�{¤ t~pf�v�fpfqoh!y��!h�gJw � h!qoqxnoyf�j¨µqsr��v�{h!¨Qh �f� ��}~nxg�pfqor�t~now{y�¨
mSg³r��`w{�vnxy�}�¦S�&gJw � h!q�¨½pfy�}�t~�vp��8¨
tvpf�vh � �{�vn � },¨Ãp�z�¥�noy � }v��cfh!gJhO},¨Ã¥dr�qoq:qsr\¥1}
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 ¤�� y � �O�%�vnxt � r{y�}��!hH��r�z�z�w`��t;q�� nxy�t~�vw � p��%t~now{y � � pfyfh�r�z�zf�~w|��cfh � hH}~nxg�pfqsrut~now{y � hO}
�`�vr{y � hN}��N��cfh!qoqohO}j«A¬�­<mf® � r{y�}dpfy�qxw`�{ns�%noh!q � hO¯{hOqxw`zfz��jzKw{pf��qsrJ}�nog�p�qor�t~now{y � hjzf�~w`�fqoe!gJhO} � � r�eO�~wSh%¨
qsr{}�t~ns�%nxt~e`°���h³qow{�`no�!nxhOqÃz�hO�~gJh!t�qorª}~nxg�pfqsrut~now{y � � �O�!w{pfqoh!gJhOy`t�}��%w`gJzf�~hN}~}~no�fqxhN}�� � hN}&g³r�noqxqsr��`hO}jyfw`y
}�t~�vp��%t~pf�v�O}Ã}~w{y�t<hOgJzfqxwu�`�O}UzKw{p��Ãqxh�t~��r�nxt~hOglhOy�t � hO}<�{�!w`gJ�%t~�vnohO}Ã�!w{gJzfqoh%�|hO}O´�t��Szfns¿�pfhO} � hO}�r�zfzfqons�!ru¨
tvnxw`y�}dnoy � p�}�t~�vnxhOqxqohO}O°Ã�1y�h�r�zfz��~w|��cfhj�1¶��¾m�«��~��h!�Syfw`q � }�¨ r\¯{hO�vr{�{h � ��r\¯�noh!��mSt~w{¦`hO}���®�h!t1pfy/glw � eOqxh
� h<tvpf�~��pfqxhOy��%h � h�t��Sz�h1¸2¹�º
�!tvr�noh!y�t2zf�v�O�%� � h!gJgJh!y�t2h!gJzfqowu�{�N}½zKw{pf�2qsr�}~nxg�pfqsrut~now{y � � �N�%w`pfqxhOgJh!y�tv}
tvpf�v�fpfqoh!y�tv}O° � y�zf�v�O}~h!y�tvh�ns�%n:qsr�§[w`�~g�pfqsrut~now{y�z�w`pf�d�O�!w{pfqoh!gJh!y�t�},�!w{gJzf�vhO}v}�no�fqohO},h%t�g³r�noqoqor{�{hO}�yfw`y
}�t~�vp��%t~pf�v�O} � p»gJw � e!qoh � h�}~w{p�}�¨Qg³r{nxqoqxh&z��~w`z�w�}���z�r��&mSg³r��{w`�~noy�}~¦S�;zKw{pf��qor²§[h!�vglh!t~pf�vh � hO}��O¿�p�ru¨
tvnxw`y�} � r�y�},q�� r{zfzf�vw|��cfh�¬µ­�mE°|¬½h¾�fp|tdzf�~noy��!nxz�r{q � h¾�!h�tv�vr\¯ur�noq�hN}�tdq�� �!t~p � h � p��%w{gJzKw{�~t~hOglhOy�t � h¾qor
}~nog�pfqsrutvnxw`y � hO}��`�vr{y � hO}d�N��cfh!qoqohO}�zKw{pf� � hO}�}~��cf�Og³r{} � nxÁKp�}�nx§A} � hjt���zKh � �N�%hOy`tv�~�`° � y»}~h&zf�vw{zKw`}~h
�O�`r{qxhOglhOy�t � � �!¯ur�qopfhO�lqsrHz�w�}~}~nx��nxqon·tv� � � pft~noqxns}�hO� � hO}Jqow{ns} � h�z�r��vw{n � r�y�}lpfy�h/r{zfzf�vw|��cfh�¬�­<mE°Ã¬µr
}~nog�pfqsrutvnxw`y � h�q�� �O�%w`pfqoh!gJh!y�t,r{p|t~w`pf� � � pfy��%�Sqonxy � �~h��Or��v�~��h%t�q�� r�y�r{qx�|}~h � h¾qor�}�hOy�}�no�fnoqxnxt~� � hO}��v�O}~pfq·¨
t�rut�}1r�p|� � nxÁK�O�~hOy`t�}�z�r{�vr{gle!t~�vhO}�}~w{y�t1p|tvnxqono}~�!hN}�ns�%nµzKw{p��1pfyfh&zf�vh!gJnoe!�vh&�!¯ur�qop�r�t~now{y � h&q�� r{zfzf�vwS��c�h
¬�­<m�nxgJzfqo�!gJhOy`tv�!h`°
� Ê  N� È £�� 
 �»¤ gJw � �!qono}vrutvnxw`y � h�qor²t~pf�v�fpfqoh!y��!h�¨�}~nxg�pfqor�t~now{y � hO}��{��r�y � hN}1�N��cfh!qoqxhN}�¨dgJw � e!qoh � h
m|gJr{�{w`�~noy�}~¦��l¨<g³r{nxqoqor{�{hN}�y�w{y/}�tv�~p��%t~pf�v�O},¨<}v��cf�OgJr`} � �O�!h!y�t~�v�O}�¨<qow{ns} � hjz�r{�~w`n
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8
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bdc�h � no�vhO�8t2ySpfgJh!�vno�Or�qS}�nog�p�qor�t~now{y;«W���¾mf®�w�§ftvpf�~��pfqxhOy�t�±�wu¥1}
rut2cfno�{cl��h!�Syfw`q � }�ySpfg��Kh!��}O´���c�r���r{�%¨
tvh!�vno}�t~ns�¾w�§
h!yf�`nxyfhOh!�vnxy���r�z�zfqxns�!r�t~now{y�}O´|ns}�nogJz�w�}~}~no�fqxh`´ � pfh¾tvw�tvcfhj¥�n � h¾��r�y��{h{´Snoy�}~z�r`�%h&r�y � t~nogJh{´
�Kh%t�¥,h!hOy t~cfh»qsr��v�{hN}�t²r{y � t~cfh»}~g³r�qoqxhN}�t�}~�Or�qohO}lt��Szfns�!r�q�w�§¾t~pf�v�fpfqoh!y�t²±�p��8t~p�rut~now{y�}!° ;/w{�vh!wu¯`h!�N´
tvpf�v�fpfqoh!y�td±�wu¥1}dr��vh¾r{qx¥dr\�|}Ãtvcf�~hOh%¨ � noglhOy�}~nxw`y�r�q:r�y � pfy�}�tvhOr � �{´fr�y � t~c�hO}~hjr`}�zKhO�%tv}d�vh!zf�vhO}~h!y�t�r � ¨
� n·tvnxw`y�r�qfz��~w`�fqxhOg³}ÃnoyJt~cfh1ySpfgJhO�~ns�!r{q�}�nog�p�qor�t~now{y½° 9 w`�Ãt~c�no}<�~hNr{}~w{y½´{�¾��m³no}Up�}�h � w{yfqo��noy³�vhO}~hOr�����c
r{zfzfqono�Orutvnxw`y�}Ã§[w`�,t~cfh&}~nxg�pfqor�t~now{y�w�§µ±�wu¥1},r�t,qowu¥ ��hO�Syfw{q � },ySpfg��Kh!��}j«Ñt��Szfns�!r�qoqo�³yfw�t�cfno�{cfhO�,t~c�r{y
����� ®%°
bdcfh&�1¶���m�r�zfz��~w�r{��cJt~w�t~p��~�fp�qxhOy��%h³«A�1h!�Syfw{q � }d¶�¯{h!��r��`h � ��r\¯�noh!�~¨�m�t~w`¦{hO}�­Ã¿�p�rutvnxw`y�}�®Ãns},t~cfh

gJw�}�t³¥�n � h!qo�Cp�}~h � nxy h!y��{noyfh!hO�~noyf��r�zfzfqons�!rutvnxw`y�}JrutJt~c�h�gJw`glhOy�tO°+�©t²�%w{y�}�ns}�t�}Jnxy]Ä�qxt~hO�~noyf��t~cfh
��r\¯SnxhO��¨�m�t~w`¦{hN}�hO¿�p�r�t~now{y�}Jnoy]t~noglhªnoy w{� � h!�lt~w��`h%t³�~n � w�§�tvcfhªcfno�{c|¨Q§[�vhO¿�pfh!y��%��±�p��%t~p�r�t~now{y�}Jw{§
tvcfh³±�wu¥&°ª¶�}�rª�vhO}~pfqxtO´
w{yfqo�Ht~cfh�glhNr�y�±�wu¥ ns}�}~nxg�pfqor�t~h � °»bdcfh²h!ÁKhN�8t�w{§dt~cfh³±�p��8tvp�rutvnxw`y�}�w`y
tvcfh²tvnxgJh!¨©r\¯`h!��r��{h � Ä�h!q � no}�t~c�h!yLnoy�t~�vw � p��%h � �S��gJw � hOqxnoyf��°��Àn·tvcYt~c�no}Jr�z�zf�~w�r{��c½´�qor{�~�`h!�&tvnxgJh
}�t~hOz�}jr�y � �%w�r���}�hO���`�~n � }�t~c�r{yHnoy��¾��m��Or�y¼�KhJp�}~h � r{y � ´½c�h!y��!h{´Et~c�hJ�!w{gJzfp|t�rutvnxw`y�r�qU�%w�}�t�}jr��vh
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ySpfgJhO�~ns�!r{q:�~hN}�pfqxtv}�r��vh�r�qs}�w³r\¯ur�noqor{�fqoh&nxy/tvcfh�qon·tvh!��rut~p��~h`´f��w{t~c/§[�vw{g ¬µ­<m " 7 � $2r�y � �1¶���m "o�3Tf´ 7 $
}~nog�pfqsrutvnxw`y�}!°VbdcSp�}!´dtvcfns}³t~hN}�t��!r{}~hªns}²z�r{��tvno�!pfqor{�~qo�C¥,h!qoq�}~pfn·tvh � §[w`�;r�Ä���}�t�h!¯ur�qop�rutvnxw`y+w�§jt~cfh
nogJzfqoh!gJh!y�t~h � ¬µ­<m�r�z�zf�~w�r{��c�r�y � §[w{�dtvcfh&nxyS¯`hO}�t~no�`rutvnxw`y;w{§µt~c�h�ru§[w{�vh!gJhOy`tvnxw`yfh � r{}~zKhO�8t�}!°
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� y/tvcfh�¬�­<mªr�z�zf�~w�r{��c½´Stvcfh���r\¯�noh!�~¨�m�t~w`¦{hO}dhN¿�p�rutvnxw`y�}1r��vhjÄ�qxt~hO�~h � nxy»}~z�r{�!h�r�y � tvcfh�}~pf��}~hO¿�pfhOy`t
}~pf�f�`�~n � }v�!r{qxhl«Wm*<&mf®Ãt~hO�~g³},yfhOh � tvw��Khjglw � hOqxh � noy;w{� � hO�<tvw � no�~hN�8tvqx�²}~w{qo¯{h1w`yfqo�Jt~cfh�±�wu¥�}v�!r�qohO}
tvc�rutÃr{�~h,qor{�~�`h!��t~c�r{y�tvcfh,Ä�qxt~h!�U¥�n � tvc½°
bdc�h,z��~w`�fqxhOg�w�§:m*<&m�glw � hOqxqonoyf�&�!r�y���h1}~h!hOy�r`}
r¾z�r`}~}vr��`h
§[�vw{g � glns�%�vw �dt~w �©g³r{�!�~w ��´{nxy²¥�c�no��cJtvcfh�w`�|��hO�%t<w�§½noy�t~h!�vhO}�t<ns}Ã�vh!zf�vhO}~h!y�tvh � �S��tvcfh�qsr\¥1}U�{wu¯`h!�vyfnoyf�
tvcfh¾zfcfh!y�w{gJh!yfw`y;rutdr�g³r{�!�~w�}~�!w{zfns��qoh!¯`h!qQ°
bdcfhj��r\¯Snoh!�~¨ mSt~w{¦`hO}UhN¿�p�rutvnxw`y�}�r{�~h�r�qo�~hNr � ��t~cfh¾�vhO}~pfq·t
w{§�}�p���cCr»z�r`}~}vr��`h ��t~cfh�glns�%�vwH�!w{�v�~hN}�zKw{y � }jt~w¼t~cfh�gJw{qohO�%p�qor{��gJw�tvnxw`yLr�y � t~cfh�gJr`�%�vwªt~w¼t~cfh
±�pfn � z�r��~t~ns�%qoh�gJw�tvnxw`y½°�bdc�h��%w`y�}�t~nxt~p|tvnx¯`h�hO¿�p�r�t~now{y�}��~hOzf�vhO}~h!y�t�t~cfns}¾z�r{}v}vr��{h`°1bdcfh�§[p�y � r�gJhOy`t�r�q
� n·ÁEh!�vh!y��!h���h!t�¥�hOh!ylt~c�h�t�¥�w&�Or{}~hO}U�%w`y�}~no}�tv}Unoylt~cfh�}�hOz�r���rutvnxw`y��Kh%t�¥,h!h!yltvcfh1gJno�!�~w�r{y � t~cfh�g³r`�%�vw
}v�!r{qxhN}���nxy/tvcfh��%w`y�t~noy�p�w{p�}dgJw � h!qµt~cfhO�~h�no}1r³�!qxhNr���}~h!z�r���rut~now{y��Kh%t�¥,h!h!y/�Kw�tvc»}~�Or�qohO} ��noy�tvcfhlm=<&m
gJw � hOqxqonxy���´Et~c�no}j}~h!z�r{�vr�t~now{yªns}¾}~w{gJhO¥�c�rutjr��v�fn·tv�vr{�~�`°¾¶�yS��¥dr\��t~cfns}j}�nogJnxqonxt~p � hJns}¾¯{h!�v�/p�}~h%§[pfq
t~w
p�y � h!��}�tvr�y � t~c�h�zfcS�|}~no�Or�q
glhNr�yfnoyf��w�§�}~w{gJhlw�§Ãtvcfh³m*<&mªtvh!�vg³}!°&� y � h!h � ´½hOr`��c¼�%w`y�¯`hO�%t~no¯{hlm=<&m
tvh!�vg�noy�tvcfh�Ä�qxt~hO�~h � hN¿�p�rutvnxw`y�}2c�r{}Ur{yJhO¿�pfno¯\r{qxhOy�t2¯Sns}~�!w{p�}
tvh!�vg noylt~cfh�pfyf¨WÄ�qxt~hO�~h � ��r\¯SnxhO��¨�m�t~w`¦{hN}
hN¿�p�rutvnxw`y�}!°³bdcfhl§[w`�~gJh!�&w`yfhO}&r{�~hltvcfh³�~hN}�p�q·t&w�§,t~c�h;m*<&m¼±�p��8tvp�rutvnxw`y�}O´µr�y � tvcfh³qor�t�tvh!��r��vhlt~cfh
�vhO}~pfqxt1w�§2t~c�h�±�p��%t~p�r�t~now{y�}�rut�gJw{qohO�!pfqsr���}v�!r{qxhN}!°dbdcfh�¿�p�r{qxnxtvr�t~no¯{h&h%ÁEhO�%tv}��!r�yª�Kh�r`}~}~pfgJh � tvw²��h
tvcfh�}vr�gJh��Stvcfh!�;r{�~hjw`��¯Snow{p�}~qo� � n·ÁEh!�vh!y�t�§[�vw{g5rJ¿�p�r{y`tvn·t�rutvnx¯`h¾zKw{noy�t1w�§
¯�noh!¥&°

� y�t~cfhjzf�vhO}~h!y�t�}�hN�8tvnxw`y½´fr�zKw`}v}~nx�fqoh¾h%�St~hOy�}�now{y�w�§�t~cfh�mSg³r��`w{�vnxy�}�¦S�lglw � hOqÃ«A��h!§�° " 7 >�$[®Ã§[w`�dt~cfh
¬�­<mlw�§:r&�%w`gJzf�~hN}~}~no�fqxhd±�wu¥Lns} � hN}~�!�~no��h � ��tvcfh1gJw � h!q�c�r{}Ã��hOh!y³zf�vw{zKw`}~h � �S��¬½hN}�noh!p��<r�y � ��w`g�t~h
noyª��h%§�° "x�
8 $Q°

bdcfhJ�`�~hNrut�qonoglnxt�w�§<t~cfns}jgJw � h!qÃ�%w`y�}~no}�tv}¾noy¼tvcfh � h%Ä�y�n·tvnxw`yHw{§<t�¥,w�r��v�fnxt~��r��v�ª�%w{y�}�t�r�y�tv} � ���\´
	�

��°�bdcfw�}�hl�%w{y�}�t�r�y�tv}�¥�nxqoqU�Kh � h!zKh!y � hOy�tjw`y»tvcfhJ¦�noy � w�§<zf�vw{��qxhOg t~w���h³}�t~p � noh � °��,hO}~n � hO}O´Er
�`h!yfhO�vr{qfqonxgJnxt,w{§µ¬µ­<m;r�zfzf�vw`r`��cJqxnohO}�nxy²t~cfh�§Ar{�8t,t~c�rut<tvcfh�}~h!z�r���rut~now{y³�Kh%t�¥,h!hOy³t~c�h�}~gJr{qxqEr�y � t~cfh
qsr��v�{h1}v�!r{qxhN}Uw�§Etvpf�~��pfqxhOy��%h�no},}�w`gJh!¥�c�r�t<r��v�fn·tv�vr{�~�`°�bdcfhOyJt~cfh�gJh%t~c�w � z�hO��§[w`�~g³r�y��%h�¥�noqxq � h!zKh!y �
w`y;tvcfh���c�r{�vr`�8t~hO�~ns}�t~ns� � nogJh!y�}~nxw`y���w�§�t~cfhjÄ�q·tvh!��r{zfzfqonxh � tvw²��r\¯SnxhO��¨�m�tvw{¦{hN}<hN¿�p�rutvnxw`y�}!°
9 pf��tvcfh!�vgJw{�vh{´EmSg³r��{w`�~noy�}~¦S� � }�gJw � h!q
qohOr � }�t~w²t~cfh � h%Ä�y�n·tvnxw`y»w�§<r{yªh �f� �/¯Sns}~�!w`}~n·t���¥�cfno��c¼no}

r{qx¥dr\�|}1zKw`}~n·tvnx¯`h{°lbdcfno}jgJhNr�y�}�t~c�rut&h!yfhO�~�`�/��r{��¦|}v�!rut~t~hO��¥�noqxqUy�w�t&��h³}~nxg�pfqsrut~h � �S�ªtvcfno}jgJw � hOqW°
¶�}�rH�%w{y�}�hN¿`p�h!y��!h{´�t~cfns}�gJw � hOq<¥�noqxq,��h;t~wSw � ns}v}�noz�rutvnx¯`h;r�y � t~cfns}�¥�noqoq,}�tvr{�fnxqon � h³tvcfh²±�wu¥&° 9 w{�
tvcfns}d�~hNr{}~w{y½´�t~c�h!�vhj�!w{pfq � ��h�}~w{gJh¾zf�~w`�fqoh!g³}dnxy�t~c�h&zf�~h � ns�8t~now{y�w�§
t~cfh¾tv�vr{y�}�nxt~now{y�zKw{noy`t��Kh%t�¥,h!hOy
qsr�gJnoy�r���r{y � t~p��~�fp�qxhOy`t�±�wu¥�¥�nxt~c�nxyCrª�Kw{p�y � r��v�¼qsr\�{hO�O°���hN}�n � hN}!´�t~cfh;h �f� ��¯Sno}v�%w�}�nxt��»¥�noqxq�yfw�t
¯ur{yfno}~c;noy/rl�!w{gJzfqoh%tvh!qo�³qor{glnoy�r{��±�wu¥ r�y � yfhNr���r�¥dr�qoqQ°
� y�w{� � hO�<tvwJ}~w{qo¯{h�t~cfh&qsrut~t~hO�,z��~w`�fqxhOg/´Sr
z��~w`z�hO�,¥dr�qoqx¨Qqsr\¥ }~cfw{pfq � ��h&hOglz�qxwu�`h � °
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bdc�h���r\¯Snoh!�~¨ mSt~w{¦`hO}�hN¿�p�rutvnxw`y�}�r{�~h�¥��vnxt�t~hOy¼cfhO�~h�§[w{�¾r;�%w`gJzf�~hN}~}~no�fqxh�±�pfn � °&bdcfh�­Unoy�}�t~hOnxyHnxy � h%�
�vh!zKh%tvn·tvnxw`y��vpfqoh&no}dp�}�h � °#%$#'&)( # *+$-,'.0/#%1%.32 �54 «��N®#6*7$8, . /#'& ( # *+$-, . ,:9;/#%1 9 2 ¹ #�<#%1%.=( #'> . 9#%1 9 4 « 7 ®#6*7$�?-/#%& ( #6*7$�?@, 9 /#%1A9 2 ¹ #6*B<!, 9 /#%1!9 ( # *+, 9 >C. 9 /#%1 . ¹ #'D 9#%1A9FE «A�`®

<¾��r\¯Sn·t��J§[w`�v�!hO},w{y�tvcfhj±�pfn � c�r\¯{h¾��hOh!y/yfhO�{qohO�8tvh � °
��y � h!�Ãt~cfh1r`}~}~pfgJz|t~now{y�w�§:r¾z�hO��§[hN�8tO´��1hO¥dt~w{y�nor{y���r{}O´\t~cfh1�!w{y�}�t~nxt~p|tvnx¯`h�hO¿�p�r�t~now{y�}
w�§Kt~c�h�±�pfn �

r{�~h � < 2 $8GIH 4 «[i�®? 2 ��J H ( �K $-, . , . 4 « >{®LD 2 ¹�M LN H 4 « ?`®
>C. 9 2PO Q #%,	R#%1 R	S . 9UT (�V Q #%,%.#%1!9 ( #%, 9#C1 . T E « 8�®

��y � hO�dt~cfh�m�tvw{¦`hO}dcS�Sz�w{t~cfhN}�ns}!´|¥,h&�!r{y�r`}~}~pfgJh �

OW2 ¹ KX V E «A�`®

bdc�no}1r`}~}~pfgJz|tvnxw`y�ns}1hN¿�pfnx¯ur{qxhOy`t�tvw³t~c�h�yfh!�`qxhN�8tvnxw`y�w{§2t~cfh�noy|±�p�h!y��!h�w�§
t~cfh�no}~w�tv�~w`zfno�jz�r��~t1w�§2t~cfh
}~�SgJglh!t~�vno��zKw{�~t~now{y;w{§½t~c�h�tvh!y�}~w{� LNZY L[ w{y;t~cfhj¯Sno}v�%w`p�}d}�tv�~hN}~}~hO}O°2bdcfno},ns}dr��`w�w � r�zfzf�vw\�|nxg³r�t~now{y
tvw&}�tvp � ��zf�vw{��qxhOgJ}
noy�¥�c�no��c�t~cfhdzKw{noy�t2w{§�noy�t~h!�vhO}�tU�%w{y�}�ns}�t�}
nxylt~c�hdr{y�r�qo�|}�ns}�w�§�tvcfhdzf�vhO}v}�pf�vh�§[w{���%hO}
h!�|h!�~t~h � �S�»tvcfh²±�wu¥�w`y�r/�Kw � �{°/�©t�qohOr � }jtvw¼}�no�{y�n·Ä��Or�y�t�h!�v�vw{��}�nx§�h!gJzfqowu�{h � tvw¼}�t~p � ���%hO��t�r�noy
¦Snoy � w�§
zf�~w`�fqoh!g³}!´S§[w`��h%�fr�gJzfqoh{´fr{y�r`�%w`p�}�tvno�¾ns}�w{t~�vw{zfns��¥,r\¯`h�zf�vw{z�r��`r�t~now{y�rut�cfno�{c�§[�~hN¿`p�h!y��!�{°

���+� \]
_^0�A�`�:
_"�acbd�e"�f%�!

��"e�
¶ }~z�r`�%h�Ä�q·tvh!�vh � Ä�hOq � �!r{y��Kh�r{}v}~wS�!nor�t~h � t~w³r{y��²Ä�h!q �/� h%Ä�y�h � nxyªrl�{no¯{hOy�}~z�r{�!h � w{g³r�noyhg �|t~c�no}
�Or�y���hjw{�ftvr�noyfh � t~c��~w`pf�{c³tvcfh&�%w`y�¯`w{qop|t~now{y;¥�n·tvc�r�Ä�qxt~h!�,§[pfy��8t~now{yjilk * L1`/ ´S¥�cfh!�vh � no}�tvcfh¾Ä�q·tvh!�
¥�n � tvc½°C� y]t~cfns}l¥,r\��t~c�h�±�p��8tvp�rutvnxw`y�}lnxyLt~cfh/gJw�tvnxw`yCw�§¾¥,r\¯`h!qoh!yf�{t~cC}~gJr{qxqoh!��t~c�r�y � ¥�nxqoq���h
hOqxnogJnxy�rut~h � °
bdcSp�}O´St~c�hjÄ�q·tvh!�vh � Ä�hOq � no} � h%Ä�y�h � ´|§[w`�1r�yS�;¿�p�r{y`tvn·t��²§d«W}~�Or�qsr��dw�§
¯{hO�%t~w`�~nsr�qÑ®8´fr`}

m)* L1 4 &n/ 2po8q mr* Ls 4 &n/ i k * L1 ¹ Ls /�t Ls E «A�`®
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� y/�{hOyfh!��r�qKtvcfhjÄ�h!q � m �Or�y���h&¥��vn·t~t~hOy/r`}
m 2 m ( m�� 4 «��3T`®

¥�c�h!�vh�tvcfhjt~hO�~g m � �~hOzf�vhO}~h!y�tv}�t~c�hj±�p��8tvp�rutvnxw`y�}�rut�}v�!r{qxhN}d}�g³r�qoqoh!�dt~c�r�y�t~cfhjÄ�qxt~hO�1¥�n � t~c½°
�©tUns}
z�w�}~}~nx��qxh�t~wjzf�vwu¯{h<t~c�r�t�tvcfh,Ä�q·tvh!�vnxy���zf�vw|�%hN}~} � hN}~�!�~no��h � noy�«W�`®�ns}
r�qonxyfhNr��2w{zKh!��rutvw{�
�ugJw{�vh!wu¯{hO�
nxt��%w`gJg�p|tvhO}d¥�nxt~c�t~hOglzKw{��r�q½r{y � }�z�r�t~nsr�q � hO�~no¯urutvnx¯`hO} �

#	m#'& 2 # m#'& 4 «��{�N®#	m#%1 .e2 # m#%1 . E «�� 7 ®

�ÀcfhOy/Ä�qxt~h!�vnoyf�Jt~cfh���r\¯SnxhO��¨�m�t~w`¦{hN}�hN¿�p�rutvnxw`y�},§[w{��r³�!w{gJzf�vhO}v}�no�fqoh¾±�wu¥&´fnxt1no}�p�}�h!§[pfq½tvw³nxy�t~�vw�¨
� p��%h¾t~c�h � h!y�}~nxt��`¨©¥,h!no�{c�t~h � Ä�qxt~hO��«[w`� 9 r\¯S�~h�Ä�qxt~hO� " � $Ñ®%°<bdcfns}dno} � h%Ä�yfh � r{}

�m 2 $�m$ 4 «��O�`®

¥�c�h!�vh $ ns}�r³�`h!yfhO�vr{q½¥,h!no�{c�t~noyf�J§[pfy��%t~now{y �Knoyªt~cfh��!r{}~h�w{§U��r\¯SnxhO��¨�m�t~w`¦{hN}dhO¿�p�rutvnxw`y�}�nxt�ns}���cfw�}�hOy
r`},t~cfh � h!y�}~n·t��;w�§
t~cfhj�`r`}!°

�©t;ns}³�`h!yfhO�vr{qxqo�Cr{}v}�p�glh � t~c�r�t³t~cfh¼}~z�r`�%h � ns}~�!�~h!t~n � rutvnxw`y+w�§¾t~cfh/±�wu¥ � w`gJr{nxyµ´,�Or��v�~noh � w{p|t
noy�w{� � h!�¾t~w/ySpfgJh!�vns�!r�qoqo�»}�w`qx¯`h�t~c�h²��r\¯SnxhO��¨�m�tvw{¦{hN}1hN¿`p�rut~now{y�}!´µr`�8t�}¾r`}&r²Ä�q·tvh!�&w{yHt~c�hl¯ur{�~nsr��fqohO}
w{§�tvcfhJ±�wu¥&°³� y � h!h � ´½t~c�h³y�p�glhO�~ns�!r{qÃ}�w`qxpft~now{y�¥�hOqxqU�vh!z��~hN}�hOy`t�}jw{yfqo�ªtvcfh³¯ur��vnor�t~now{y�}jw{§<t~c�h³±�wu¥
¯ur{�~nsr��fqohO}�¥�nxt~c���c�r���r{�%t~h!�vns}�tvno��}~z�r`�%h�qoh!y���t~c�qsr��v�{h!��t~c�r{yHr��{no¯{hOy¼¯ur�qopfh{´:¥�c�no��cHno}jr;§[pfy��8tvnxw`yHw{§
tvcfh � nogJh!y�}~now{y³w�§Kt~c�h��{�vn � r{y � w�§Et~c�h1z�r��~t~ns�%p�qor{�ÃySpfgJh!�vno�Or�qfgJh%tvcfw � h!gJzfqowu�{h � ° 9 w{��r{yfns}�w{t~�vw{zfns�
p�y�}�tv�~p��8t~p��~h � �{�vn � }O´
t~cfns}l��c�r���r{�%t~h!�vns}�tvno�lqoh!yf�{t~cC¯ur��vnohO}&noyYt~c�h � w`gJr{nxyµ°»� yYt~c�h�¬µ­�mYr�zfz��~w�r{��c
tvw/t~pf�v�fpfqoh!y��%h{´
nxt�no}�}�pfz�z�w�}�h � tvc�rut�t~cfhJÄ�qxt~hO���vh!zf�vhO}~h!y�tvh � ���¼t~cfh²}~z�r`�%h � ns}~�!�~h!t~n � r�t~now{y�w�§dt~cfh
� w{g³r�noy½´:¥�cfns��c¼ns}jpfyf¦Syfwu¥�y½´½�Or�yH��hJh%�|zf�vhO}v}~h � r`}�noyH­<¿�°Ã«W�`®%°�bdcfns}jr{}v}�pfgJz|tvnxw`y¼ns}&}�w`gJh!¥�c�r�t
r{�~��n·tv�vr{�~�`´f�fp|tjn·t¾no}�yfhN�%hO}v}vr��v�;noy¼w{� � hO��t~w��{no¯{h�r{y¼r�qo�{hO�f�vr{no�jh!�|zf�~hN}~}~now{y�t~w;t~cfhJm*<&m/tvh!�vgJ}O°��©t
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bdcfhjgJw � h!q � hN}~�!�~no�Kh � noy�t~cfns}�}�hN�8tvnxw`y;ns}<tvcfh&}�nogJzfqohO}�t,h!��tvh!y�}~now{y;w{§
mSg³r��`w{�vnxy�}�¦S� � }�gJw � h!qKt~w
r��%w`glz��~hN}~}~nx��qxh��Or{}~h{°�� y � h!h � ´½mSg³r��`w{�vnxy�}~¦S� � }�gJw � hOq
ns}¾r�zfzfqonoh � §[w`��tvcfh�gJw{gJhOy`tvpfg hO¿�p�r�t~now{y�}
r{y � t~c�h!�vh�ns}�w`yfqx��w{y�h�m*<&m/tvh!�vg7noyªtvcfh�hOyfh!�v�{��hO¿�p�r�t~now{y�} ��nxtv}¾}�t~�vp��8tvpf�~h�no}�¯{hO�~�/}�nogJzfqoh{´E}�noy��%h
nxt � hO�~no¯{hN}<§[�vw{g t~cfh�r`}~}~pfgJz|t~now{y�w�§UrJ�%w`y�}�t�r�y�tdt~pf�v�fpfqoh!y�t��U��r�y � t~q:ySpfg���hO��§[w{�dtvcfhj±�wu¥&°

bdcfh»r`}~}~pfgJz|tvnxw`y�}Jg³r � h/w{y]t~c�h/±�wu¥&´<noy+w{� � h!�lt~wYgJw � hOqdt~cfh¼m*<&mLtvh!�vgJ}²w�§�tvcfh/Ä�qxt~hO�~h �
��r\¯SnxhO��¨�m�t~w`¦{hN}<hN¿`p�rut~now{y�}!´fr{�~h �
�{°dcfno�{cª��h!�Syfw`q � }dy�p�g��Kh!��}!´|w{§µt~c�h&w{� � h!�dw�§
t~c�w`}~h�t��Szfns�!r{q:w�§2h!yf�`nxy�h!h!�vnoyf�lr{zfzfqono�Orutvnxw`y�}��
7 °dqxwu¥ m*<&m ;ªr{��c�y�p�g��Kh!�N´�}�w�t~c�r�t<�%w`glz��~hN}~}~nx��nxqon·t��jh!ÁKhN�8tv}2noy�t~cfh1m*<&m�±�p��%t~p�r�t~now{yJr��vh�¥,hOr{¦ �
�f°dyfw�c�hOrutd}�w`pf���%hO}Ãw{��}~noyf¦|}<noy³t~c�h�±�wu¥&´�¥�cfns��c;�%w`pfq � �{h!y�h!��rut~h�cfnx�`c³t~hOgJz�hO�vr�t~pf�vh1�{��r � nxhOy`t�}!°

� y�w{� � h!�µt~wj}�w`qx¯`hUt~c�h,}~h%t2w�§�hN¿�p�rutvnxw`y�}µ�S�&r�y�p�glhO�~ns�!r{q`gJh!t~cfw � tvcf�vh!h�r`}�zKhO�%tv}
yfhOh � tvw��Kh<tv�~hNrutvh � �
�{°,t~cfhJ��cfw`no�!h�w�§Ãr�yHr�zfzf�vw{z��~nsrutvh&¯\r{qxp�h�§[w{��t~cfh�t�¥�w��%w{y�}�t�r�y�tv} � ��r�y � 	�

� �Knoy»�`h!yfhO�vr{q½t~c�h!�
� h!zKh!y � w`y²t~c�h�¦Snoy � w{§½±�wu¥Àtvw��Kh¾}~nog�pfqsrutvh � °UbdcfhO�~hjr��vh�g³r�yS�³}~pf�{�`hO}�t~now{y�}<nxy�qxnxt~hO�vr�t~pf�vh��
7 °,t~cfh � h!Ä�yfnxt~now{y½´�§[w`��hNr{��c � ns}v�%�vh%t~n � r�t~now{yÀhOqxhOglhOy�tO´1w{§&t~cfh�¯ur�qopfh � r{}�r�§[pfy��8t~now{y w�§�nxtv}
� noglhOy�}~nxw`y�}��

�f°�r³zf�vw{zKh!��pfy � h!��}�t�r�y � nxyf�³w{§2t~cfh�¦Snoy � w�§2Ä�qxt~hO�~noyf�J§[pfy��8t~now{y¼�~hOzf�~hN}�hOy�t~h � �S�;tvcfh�ySpfgJh!�vns�!r�q
gJh%t~c�w � hOglz�qxwu�`h � §[w{�dt~c�h�}�w`qxp|tvnxw`y�w{§µtvcfh&hO¿�p�r�t~now{y�}O°
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t~cfhdhO¿�pfno¯ur�qoh!y�t2Ä�qxt~h!�U¥�n � tvclr{y � � R no}
tvcfh���w`qxgJw`�{w{�vwu¯��!w{y�}�tvr{y�tO°
m|h%t�tvnxy���tvcfh���w`q·¨
gJw`�{w{�vwu¯J�%w{y�}�t�r�y�t,hN¿�p�r�qKt~w��{° i�´S¯ur�qopfhjw{�ftvr�noyfh � �S�³gJhOr{}~pf�vh!gJh!y�t�}�noy�t~cfh&rutvgJw`}~zfcfh!�vh�« ��c�r�gl¨
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bdc�h¾g³r{nxyªr{}v}~pfgJz|t~now{y�}dnoy�w{� � h!�dtvw � h!�vnx¯`h�tvcfns}��~hN}�p�q·t1r��vh�t~cfhj§[w`qxqowu¥�nxy�� �
�{°,t~cfh�h!y�}~h!g��fqxh!¨©r\¯`h!��r��`h � }~pf�f�`�~n � ¦Snoyfh%tvno�%¨QhOyfh!�v�{� � no}v}~nxz�r�t~now{yJns}Un � h!y�t~ns�!r{qft~wjtvcfh � ns}v}�noz�rutvnxw`y
�vr�t~h&º�noy�t~cfh���w{qogJw{�{w`�~wu¯�§[w{�vg�p�qor �� * ¸ / 2 � R º��� ¸ � �� 4 « >��`®

7 °,Ä�qxt~h!��§[pfy��%t~now{y��~hOzf�~hN}�hOy�t~h � �S�lt~c�h��{�vn � no},r{}v}~pfgJh � t~w���hjr�}~c�r��vz²�%pft�¨©w�Á/Ä�qxt~h!�,noy 9 w`pf�~noh!�
}�z�r{�%h �
9 �~noh � �vns��cCr�y � �!wu¥�w`�~¦`h!��}�p�}~h � r»¯\r{qxp�h � � 2 � E � tvw¼}~nxg�pfqor�t~h²rª��r{��¦�¨©}�t~hOz�±�wu¥ «W¶1�vy�r�q��

9 �~noh � �~ns��c½´K�O�{� 7 ®2r{y � §[w`�Ãt~p��~�fp�qxhOy`tdzfnoz�h�±�wu¥ «A��yf�{hO��� 9 �~noh � �~ns��c½´K�O�{�{i�®%°�� y³tvcfh¾qor�t�t~hO�,�Or{}~h{´�n·t
ns}�r � w{z|tvh � rJglh!t~cfw � }~pf�{�`hO}�t~h � �S�;�1no¦Spf�vr � }~hJ«��O�`�{�`®Ãt~w²}~nog�pfqsrutvh�tvcfhj±�wu¥ yfhOr{��tvcfh&¥dr�qoq �
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noyJ¥�cfns��c % ' ns}
t~c�h�glnx�|nxy��&qxhOyf��tvclr�tUt~cfh�¥dr�qoqW°#�1wu¥,h!¯`h!�N´\t~cfh1r{p|t~cfw`�v}
¥,h!�vhdyfw�t<r{�fqxh,tvw��%w{�v�vhO�8tvqx�
}~nog�pfqsrutvh�tvcfh�hOyfh!�v�{�Jtv�vr{y�}�§[hO��gJhO��c�r{yfno}~g5r�t�t~cfh�¥dr�qoqQ° � � 2 � E � �~hOzf�~hN}�hOy�tv}�rl�~h � p��%t~now{y/w�§
t~cfhtvpf�v�fpfqoh!y�t�}�t~�vhO}v}�hN}UgJw{�vhdt~c�r{y X����*) nx§½�%w{gJz�r{�~h � ¥�n·tvcJt~cfh�¯\r{qxp�h�§[w{pfy � ���J¬½noqoqx������t~c�h1gJh%t~c�w �
� hO}v�%�vnx�Kh � r��Kwu¯{h`°

bdcfh¼¯\r{qxp�h � � 2 � E K c�r{}²��hOh!y�}~p��!�!hO}v}�§[pfqoqo�Lh!gJzfqowu�{h � �S�+��hNr�� � w{�~Á «��N�E8|�N®�t~wC}~nxg�pfqsrut~hns}~w�t~�vw{z�no��t~pf�v�fpfqoh!y��%h{°
bdcfh¼¯\r{qxp�h ��� 2 � E ��� qxhNr � }²t~wY�`w�w � �vhO}~pfqxtv}³noy+t~cfh�}�nog�p�qor�t~now{y+w�§j§[�vh!h%¨ }~cfhOr{�J±�wu¥1}²r�y ���c�r�yfyfhOq:±�wu¥1} ��noyªt~c�h�qor�t�tvh!���Or{}~h{´�r²¥,r{qxqx¨Qqsr\¥ ns}1y�hO�%hN}~}vr��v�³tvw³tvr{¦{h&noy`tvw;r{�O�%w`pfy�t�t~cfh���w`pfy � r{�~�
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bdc�h���hOno��c�r{� � t�¥dr�qoq·¨©qor\¥6ns}�p�}�h � nxy ¶�­Ã� � noyLw`� � hO��tvwHr\¯{w`n � tvcfh/}�w`qxp|tvnxw`yCw�§�tvcfh���w`pfy � r{�~�
qsr\�{hO�O´u¥�c�no��c³�vh!zf�vhO}~h!y�t�}Urjzf�~w`�fqoh!g�§[w`�Ãcfno�{c³��hO��y�w{q � }2±�wu¥1}O°�;ªw{�vh!wu¯{hO�O´\nxt<�{p�r���r�y�t~hOhO}2r&�%w`�~�vhO�%t
r`}��SgJz|tvw�t~ns�¾��hOc�r\¯Snxw`��rutdt~cfh&¥dr�qoqQ´St~c�r�t1�~hOzf�~hN}�hOy�tv}drlzf�~w`�fqoh!g�§[w`�dt~cfh�mSg³r{�{w{�vnoy�}�¦S�³gJw � h!qQ°

� y � h!h � ´,r{zfzf�vw\�Snog³rutvh��Kw{pfy � r��v�C�%w`y � nxt~now{y�}³r{�~h/r{}v}�no�{y�h � yfhOr{��tvcfh»}~w{qon � ��w`pfy � r{�~nohO}O° � y
z�r��~t~ns�%pfqsr��N´<r�}�qonxz+�%w`y � nxt~now{y no}JnogJz�w�}�h � w`yCtvcfh/¯{h!qow|�%nxt��{°+bdcfh/¥,r{qxqx¨©qor\¥�ns}lp�}�h � noy+w{� � h!��t~w
� h!�vnx¯`hJt~cfh�}�cfhNr���}�t~�vhO}v}~hO}��Or�p�}~h � �S�¼tvcfh;z��~hN}�hOy��%h³w{§,tvcfh;¥dr�qoqQ°��©tJ�!r{yY��h;r`}~}~pfgJh � tvc�rut�t~cfh
±�wu¥ ns}j¥�hOqxqÃ�vh!z��~hN}�hOy`tvh � ���¼t~cfh³ySpfgJhO�~ns�!r{qÃ}�w`qxp|tvnxw`yHp�zHtvw»r��{no¯{h!y � ns}�t�r�y��!h S §[�vw{g tvcfh²¥dr�qoqW´
� h!zKh!y � noyf�²w`y�t~cfh�qow|�!r{q½gJhO}~c��vh%Ä�yfh!gJh!y�t�r{y � w{y�t~c�h���h!�Syfw`q � }�ySpfg��Kh!�N°,bdc�no}�¯ur{qxpfh�yfh!h � }dt~w
�Kh�r`}~}~no�{yfh � r{}�r¼z�r���r�gJh!t~h!��w�§�t~c�h�}~nxg�pfqsrut~now{yµ°¼bdcfh��1h!ns��c�r�� � t�¥dr�qoq·¨©qsr\¥6�Or�yC�Kh;¥��vn·t~t~hOy]r{}
§[w`qxqowu¥1}j«A}~h!h���h!§�°�"o�O� $[® �
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¥�c�h!�vh L& ns}�t~cfhjyfw`�~g³r{qxn � h � ¯{hN�8t~w`�<t�r�yf�`h!y�t,t~w�t~cfhj¥dr�qoqK�Kw{p�y � r��v�³rut1r��{no¯{h!y;z�w`nxy�tO´ S�� 2 $ ���V S
ns},t~c�h�yfw{yf¨ � nogJh!y�}~now{y�r{qK¯ur{qxpfh&w{§ S r�y � ¸�ns},t~cfh �Uw`y"�&r{�~g³r{y � }d�!w{y�}�tvr{y`tN° � y��%h¾tvcfh&¯ur�qopfh&w�§ Sns}1r`}~}~nx�`yfh � ´|t~cfh�yfw{y|¨©qonxyfhNr���hN¿`p�rut~now{yY« >��`®d�Or�y/�Kh�}�w`qx¯`h � §[w{� ��� °dbdcfh�}~cfhOr{��}�tv�~hN}~}�r�t1t~c�h�¥,r{qxq�Or�y���h � h!�vnx¯`h � r{},§[w{qoqowu¥1}��
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bdcfh��%w{p�zfqxnoyf�»w{§1¬µ­<m�¥�nxt~cYtvcfh;��hOno��c�r�� � t�¥dr�qoq·¨©qor\¥�no}�yfw�tl}�tv�vr{nx�`c`t~§[w{�v¥,r{� � °²� y � hOh � ´
t~c�no}
¥dr�qoqx¨Qqsr\¥��{no¯{hN}dr�yªr�zfz��~w\�|nogJr�t~h � hO}v�%�vnoz|t~now{y�w�§
t~cfh&y�hOr��~¨©¥,r{qxqE¯{hOqxw|�!n·t��³Ä�h!q � tvc�rut1ns}1r\¯`h!��r��{h � noy
tvnxgJh&noy�r{y�noy�t~hO�~¯ur�q:¥�c�no��c�no}dg�p���c�qxw`yf�{hO��tvc�r�y�tvcfh¾t~pf�v�fpfqoh!y�t�±�p��%t~p�r�t~now{y/��c�r���r{�%t~hO�~ns}�tvno�1t~nogJh{°
bdcSp�}O´<nxt²�!r{y]�Khªr�zfzfqonoh � t~w{�`h%tvcfh!�J¥�nxt~c]t~cfh»�1¶���m]r�zfz��~w�r{��c½´Ã¥�c�no��c]no}J��r`}�h � w`yCtvcfh»}~r{gJh
r`}~}~pfgJz|tvnxw`y½° � y�t~cfh²�!w{y�t~��r��v�{´½t~cfh³¯`h!qowS�!n·t��¼Ä�h!q � w�§�r�yY¬µ­�m�}�nog�pfqsrutvnxw`yHns}�r{y�noy�}�tvr{y`t�r�yfhOw{p�}
Ä�h!q � ´{r�y � nxt � hO}v�%�vno��hN}
r{qxqStvcfhdt~p��~�fp�qxhOy`t2±�p��8t~p�rut~now{y�}2¥�n·tvcJr¾}~z�rutvnor{qf��c�r���r{�%t~h!�vns}�tvno�<qxhOyf��tvc�qsr��v�{hO�
tvc�r�yJtvcfh1¥�n � t~c³w{§�tvcfh�}~z�r{�!hdÄ�qxt~h!�N°UbdcSp�}!´`n·t�no}Ã�!w{y��!h!z|tvp�r�qoqo��yfw{t��%qohOr{�Ã¥�cfh%tvcfh!�Ãt~cfh�¬�­<mJ�!r{y³��h
�!w{pfz�qxh �²� no�~hN�8t~qo�³¥�nxt~c²tvcfhj��h!ns��c�r�� � t,¥,r{qxqx¨Qqsr\¥&° 9 w{��t~c�h�gJw{gJhOy`t,t~c�no},c�r`}<�Kh!hOy � w`yfh�noy�¶�­Ã� �
r{y � t~cfh���hOc�r\¯Snxw`��w�§
t~cfh�¥dr�qoqx¨Qqsr\¥�noy/t~cfns}1�!r`}�h&y�h!h � tvw²��h&noyS¯{hN}�tvnx��rut~h � °<¶,t1tvcfh�}vr�gJh¾t~nogJh�¥�h
r{�~h � hO¯{h!qow{z�nxyf�Jw{t~cfhO�1r�zfzf�vw`r`��cfhO}<§[w{�dtvcfh&p�}~hjw�§
t~cfns}�¥dr�qoq·¨©qor\¥À¥�nxt~c�nxy/tvcfh�¬µ­<m:°
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bdc�h»¶�­Ã� � �%w � h»ns}²rC��r\¯SnxhO��¨�m�t~w`¦{hN}�hN¿�p�rutvnxw`y�}³}�w`qx¯`h!�J§[w`�³t~cfh��!r`}�h/w�§&¯Sns}~�!w{p�}O´�y�h!¥dt~w`yfnsr�y½´
�!w{gJzf�vhO}v}�no�fqoh¾r{y � t~cf�vh!h!¨ � nogJh!y�}~now{y�r{qE±�wu¥1}!°2�©t�ns}1rlz�r���r�qoqxhOq:�%w � h&r�y � nxt1c�r{}d�Kh!hOy � hO}~nx�`yfh � §[w{�
r{h!�vwSh!qsr{}�t~ns�<}~nxg�pfqor�t~now{y�}O°µ�©tUhOglz�qxwu�|}�pfy�}�t~�vp��8tvpf�~h � �`�~n � }µ§[w{� � hN}~�!�~noz|tvnxw`y�w�§K�%w{gJzfqoh%���`h!w`glh!t~�vnxhN}!°
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���~noh%±��²t~cfhjtv�~hNrut~gJhOy`t�w{§�tvcfh��%w`y�¯`hO�%t~no¯{h1±�p|�|hO}�noyª¶�­Ã� � °
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w`yfhj¥�n·tvc/yfh!��rut~no¯{h¾h!no�{hOyS¯\r{qxp�hO} �
� 2 � � ( � � E « ?E8�®

bdcfh»}~z�r�t~nsr�q1r�z�zf�~w\�|nog³rut~now{yLw�§¾t~cfh»�!w{yS¯{hN�8t~no¯{h�±�p|�|hN}!´,w{�|t�r�noyfh � �S�Yt~c�h»��wSh�§[p�y��8tvnxw`y½´dno}
Ä��v}�t�w`� � hO�lr`�!�!pf�vr�t~h`°2;ª�¾m �,¬ qxnoyfhOr{�J�~hN�%w{y�}�tv�~p��%t~now{yYgJh%tvcfw � « � ;/w`yfw�tvw{yfh��1zS¥�noy � m|��c�h!gJhO}
§[w`����w{y�}~h!�v¯urutvnxw`y]¬µr\¥1}���®8´<noy�t~�vw � p��%h � �S� �Ãr{yÀ¬½h!hO� " 7 8 $©´�ns}Jh!gJzfqowu�{h � tvwY�vr{no}~h;tvcfhªw{� � hO�lw{§
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bdc�h�tvh!�vg � LN � � � noy�­Ã¿K°Ã« ?{�`®�ns}�t~cfh³r�z�zf�~w\�|nog³rut~now{y¼w�§<tvcfhJ�{��r � noh!y�t¾w�§ � ´µh!¯ur�qop�rutvh � ���»r
�!h!y�t~hO�~h � ySpfgJh!�vno�Or�q2}~��c�h!gJh�noyHt~cfhlnxy�tvh!�v¯\r{q � $ . 4 $ 9 � °�bdcfh�t~h!�vg � LN � � �. ns}¾r;t~w{tvr{qxqo�ªpfzS¥�nxy �
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�Kw�tvc � no�~hN�8tvnxw`y�};« ��� 2 ��� 2 
K®8´2tvcfh;hN¿`p�nx¯ur�qoh!y�t�z��~w`�fqxhOg r`}~}~w|�%nsrutvh � t~w»t~cfns}�}v��cfhOglh;no}�t~cfh

Í[Î
Ï½ÍÑÐ



���������
	��
����������������� 7 �

§[w`qxqowu¥�noyf��w`yfh �
���������	��
���
��������������������������	��
���
 �"!$# �% �'&�()�+*��-,-.�/0��������!1 �'&2()�3*��% �4�5!6
��7, .�8 ��� ����
 !9� ��
:
 ��! 1 
% �'&2(;�+*��-, .�8 � 
:
<
 !

�9=?>7@�A�B�C�DEC 1 (*�F�G H �4��!3
:�-, H ! H �IF��J��
��7, H K 8 ,-.�LM����������!
� = >7@�A�B�C�DEC 1 ( &NG H �O�5!P
:�-, H K 8 L ��� ������
 !9� ��
:
:
 �"!
�9=?>7@�A�B�C�DEC 1 ( F � H �O��!6
��7, H � 8 ,-. LM������
:
E!
� = >7@�A�B�C�DEC 1 (*�F � H �O�5!6
��Q, H ! H �IF2
R�S�-�7, H ��8�,-. L � 
<
:
:
 !6TN��,7U��

bdcfh�r�zfzf�vw\�|nxg³r�t~h � }~w{qop|t~now{y�t~c�rut�¥,h�w{�ftvr�noy/�S�²t~c�h � ¹ �C}v��cfh!gJhj§[w{�1t~cfh�zf�~w`�fqoh!g « 8S�\®,no}
tvcfh�h%�fr`�8t<}~w{qop|t~now{yJw�§Kt~c�h1hO¿�pfno¯ur�qoh!y�t � nxÁKhO�~hOy`tvnor{qfhO¿�p�r�t~now{yJ¥��vn·t~t~h!y³r{��wu¯`h{°µ�©t�no}UzKw`}v}~nx�fqohdt~w&y�w�t~h
tvc�rutN´S§[w{��� 2 �� tvcfh&}~��cfhOgJh�ns}dw�§µw`� � h!�d��r{y � tvc�rutN´fr{}dr�qo�vhOr � ��tvw{q � ´,�Hnoy|±�p�h!y��!hO},t~c�h � n·ÁEp�}~nxw`yw{§µtvcfh�}~��c�h!gJh&r�y � t~c�h � no}v}~nxz�r�t~now{y�no}��!w{y�t~�vw{qoqoh � �S�;t~cfh&zf�vw � p��%t * � � � ��� � ' � /¶�yªnxgJzfqono�!n·t¾}�hN�%w{y � w`� � h!�1r{�O�%pf��rutvh&}~��cfhOgJh&no}�p�}�h � §[w{��tvcfh&t~nogJh�r � ¯\r{y��%noyf��°<­2�|zfqono�!n·t1tvnxgJh
r � ¯ur�y��!nxy���ns}
r{qo}~w¾z�w�}~}~nx��qxh,¥�n·tvc�¶�­Ã� � °�¶ ��¶���m�r�z�zf�~w�r{��cj§[w`��tvpf�v�fpfqoh!y��!h{´�¥�nxt~cJr¾¸Ã¹�º2�%qow`}~pf�vh
gJw � hOqW´`no}2nogJzfqxhOgJh!y�t~h � nxylt~c�h1�%w � h{°2��hOno��c�r{� � t2¥dr�qoqx¨Qqsr\¥Cns}Up�}~h � §[w{�Utvcfh1r�zfz��~w\�|nogJr�t~h,yfhOr{��¨©¥dr�qoq
tv�~hNrutvglhOy�tO° 9 w`�1r�gJw`�~h � h!tvr�noqoh �/� hO}v�%�vnoz|t~now{y�w�§�t~cfh�¶�­Ã� � �!w � h{´|¥,h¾�vh%§[hO�dt~w²��h!§�°�" � $Q°

���+� V �?WI"e
0�!

��" ��bW� ����� ���e
0� � ^
��"=�XWI^
�A�`� � 
 �����
<¾hOyfh!��r�qoqo�{´�noy»tvcfh��Or{}~hO}�w�§<¬µ­�m/¥�n·tvc�mSg³r{�{w{�vnoy�}�¦S�²gJw � hOq�w`y»pfy�}�t~�vp��8tvpf�vh � �`�~n � }�r{yªh%�St~��r�zKw�¨
qsrutvnxw`yªw�§Utvcfh � h!Ä�yfnxt~now{y�}��{no¯{hOy�§[w{� � � 
&noy¼}�tv�~p��8t~p��~h � �{�vn � }�no}�h!gJzfqowu�{h � °�� yªt~c�h�¶�­<� � �!w � h{´
tvcfhj§[w{qoqowu¥�nxyf� � h!Ä�yfnxt~now{y/c�r{}d�Kh!hOy/h!gJzfqowu�{h � §[w{�dtvcfh�mSg³r��`w{�vnxy�}�¦S�JgJw � h!q �

� �
9
���
 2 � $ 1C. 
 �(' � � ' Y � � �

9
�. � 4 « 8u�`®

noy�¥�cfno��c � �
9
�. no}¾tvcfhJqxhOyf��tvcHw{§<t~c�h ! ¨Qt~c�}�n � hJw�§�t~cfh[Z�¹dt~c�h!qoh!gJh!y�tN°lbdcfns} � h!Ä�yfnxt~now{y�c�r{}j�Kh!hOy

��c�w`}~h!y³�KhO�!r{p�}~h1¥�h�t~cfnoyf¦³nxt�ns}<�vh!z��~hN}�hOy`t�rutvnx¯`h�w�§:t~c�h¾r`�8t~p�r�q�}~z�r�t~nsr�q��vhO}~w{qop|tvnxw`y³w�§:t~c�h�ySpfgJh!�vns�!r�q
}~w{qop|tvnxw`y�}!°/¶,t�tvcfh�}vr�gJhJt~nogJh{´
t~hN}�t�}�c�r\¯`h³��hOh!yYg³r � h²w{yYr�y�w�t~c�h!� � h!Ä�yfnxt~now{yCw{§ � ��
 ´2r�qo�~hNr � �
hOgJzfqxwu�`h � nxyª¬µ­�m;¥�nxt~c/pfy�}�tv�~p��%t~pf�vh � �`�~n � },�S� ;ªr{�v¿�pfh � " 7 7 $ �
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noy»¥�cfns��c �[\ %8* H 9 / ns}�t~c�h�¯{w`qxp�glh�w�§Ut~c�h�Z�¹dt~c/tvh%t~��r�c�h � �vw{y/w�§Utvcfh�gJhN}�c½°�bdcfno}�no}1t~cfh�h%�St~��r�zKw�¨
qsrutvnxw`y�w{§ � h!Ä�yfnxt~now{y � hO�~no¯{h � �S�;��hOr{� � w`��Á "@>�$½tvwJt~cfh��Or{}~h�w{§
p�y�}�tv�~p��8t~p��~h � �`�~n � }O°

bdcfh²t�¥�w � n·ÁEh!�vh!y�t � h!Ä�yfnxt~now{y�} � hO}v�%�vno��h � r��Kwu¯{h³c�r\¯`hl�Kh!hOyYt~hN}�tvh � ¥�nxt~cLr�¨Qz��~now{�vn2t~hN}�t�}�r�y �
tvcfh&�vhO}~pfq·t�}�r��vh � hO}v�%�vnx�Kh � noy/mShN��°fi�° i�°
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��h!¥ � h%Ä�yfn·tvnxw`y�}:§[w`�:t~c�h<hO¿�pfno¯ur�qoh!y�t:Ä�qxt~hO�µ¥�n � t~c&yfhOh � tvw1��h � h!¯`h!qow{zKh � §[w{�½¯`h!�v��cfh!t~hO�~w`�{h!y�h!w{p�}
gJhN}�cfhN}!´�¥�cfns��c²�!r{y²��h�hOr`}�noqx�lh!y��%w{p�y`tvh!�vh � noy²h!y��{noyfh!hO�~noyf��r�z�zfqxns�!r�t~now{y�}O°2¶Àt��Szfns�!r�q�h%�fr�gJzfqoh�ns}<r
±�wu¥ ¥�nxt~c�}�noyf�`pfqor{�~nxt~nohO}O´`r`}<nxtdno}<t~cfh¾�!r`}�h�w�§µ}~cfw|��¦�¥dr\¯{hN}!°�� y � h!h � ´�t~cfh¾gJhO}~c²¥�noqxqK��h¾g�p���c²gJw{�vh
�vh%Ä�yfh � noy;qow|�!r{qxn � h � r��vhOr`}ÃyfhNr���t~cfhj}�noyf�`pfqor{�~nxt~nohO}O´{��p|tO´fr�t<t~c�h¾}vr�gJh1tvnxgJh`´|¥�h¾r��vh�yfw{t�noy`tvh!�vhO}�t~h �
noyª}�w`qx¯Snoyf�²r�qoq:tvcfhjt~pf�v�fpfqoh!y��%h�}v�!r{qxhN}dnxy/tvcfw`}~hj�~hO�{now{y�}O° � y�t~cfh�w�t~c�h!�1c�r{y � ´|tvcfh��vhOr{q:�~hN}�w`qxp|tvnxw`y
r�tÃt~c�h�noy`tvh!�~§Ar{�!h���h!t�¥�hOh!y²r&�vh%Ä�y�h � r�y � r��%w�r���}�hO�UglhN}�c³ns},}�w`glh!t~cfnoyf�&noy²�Kh%t�¥,h!h!y³¥�c�rut<¥,h1c�r\¯`h
noy�t~cfhjt�¥,wJ�!r{}~hO}�}~h!z�r���rut~hOqx�`°
bdcSp�}O´frl�~hNr�qono}�t~ns� � h%Ä�yfn·tvnxw`y/w�§µtvcfh&hO¿�pfno¯ur�qoh!y�t�Ä�qxt~hO��¥�n � tvcª}�cfw`pfq �
t�r�¦`h�noy�t~wJr{�!�!w{pfy�t,yfw�t�w{y�qx�Jtvcfh&}�noyf�{qoh � no}v�%�vh%tvn � rutvnxw`y;h!qoh!gJhOy`tN´S�fp|t�r�qs}~w�t~c�hj}~c�r{z�h¾w�§�t~cfhjw�tvcfh!�
y�h!no�{cS��w`�~noyf�lh!qoh!gJh!y�t�}!´|hN}�zKhO�!nor{qxqo�³§[w{��c�h%t~hO�~w`�{hOyfh!w`p�},glhN}�c�hO}O°

bdcfh¾tvhO}�t~noyf��w{§µyfhO¥�hO¿�pfno¯ur�qoh!y�t�Ä�q·tvh!��¥�n � t~c�§[w{�,pfy�}�t~�vp��8tvpf�vh � c�h%t~hO�~w`�{hOyfh!w`p�}<�`�~n � }�no},w`yfh�w{§
tvcfhj§[p|tvpf�~h � h!¯{hOqxw`zfgJh!y�tv},w{§�tvcfh&zf�vhO}~h!y�t�¥�w`�~¦E°
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� y tvcfno};}�hN�8t~now{y ¥,h��vh!zKw{�~tJt~cfhª�vhO}~pfqxtv}Jw`�|tvr{nxyfh � nxy t~c�h»¬µ­<m }~nxg�pfqor�t~now{y w�§¾t~cfh/±�wu¥7r��vw{p�y �
r¼}~¿�p�r{�~h²�!��qonoy � h!�Jrutlr¼��hO��y�w{q � }�ySpfg���hO��w�§ 7U7 TUT Tf°ª­2�|zKh!�vnxgJhOy`t�r�q,�~hN}�p�q·t�}&§[w{��t~cfns}�±�wu¥�r��vh
�`nx¯`h!y/�S��¬µ��y»r{y � ��w � n�" 7 Tf´ 7 ��$�noy/t~cfh�noy��!w{gJzf�vhO}v}�no�fqoh��!r{}~h{°,bdcfh�}~nxg�pfqsrut~now{y�}dzf�~hN}�hOy�t~h � cfhO�~h
c�r\¯{h��Kh!hOy/z�hO��§[w`�~gJh � ¥�n·tvc�r5;ªr`��c;ySpfg���hO� � 2 � E � °U�1pfgJhO�~ns�!r{qK�vhO}~pfqxtv}�r{�~h¾r�qs}�wJr\¯ur�noqor{�fqxh¾noytvcfhlqxnxt~hO�vr�t~pf�vh�r{y � ´Enxy�z�r{��tvno�!pfqor{�O´�t~c�w`}~h�w{�ftvr�noyfh � �S��t~cfhJ�%w`y`tv�~no�fp|tvw{��}1tvw�r��~hN�%hOy`t¾¥�w`�~¦|}~cfw{zµ´
� h!¯{w{t~h � tvw�tvcfh&qsr��v�{h%¨©h ��� �²}�nog�p�qor�t~now{y�w�§µtvcfh�}vr�gJh¾t~hO}�t��!r`}�h`´fr��vh � wS�!pfgJh!y�t~h � nxyª��h!§�° " 7 � $©°

� y t~c�no}²±�wu¥&´<tvcfh»}~h!z�r{�vr�t~now{yLzKw{noy�tv}²r{�~h�Äf�|h � �S�Ytvcfh»�`h!w{gJh!t~�v�Yw�§¾t~cfhª�Kw � �{°Vbdcfh/±�wu¥
}~h!z�r���rut~hN}l¥�cfh!y n·t²ns}³}�t~noqxq1qsr�gJnoy�r��N´<nxt²�{hOyfh!��rutvhO}Jr�}�c�hOr��l±�wu¥ ��p�}�t²��hOcfnxy � t~cfh/pfzS¥�noy � §Ar{�%h
r{y � ´<r�§Ñt~hO�~¥dr�� � ´Unxtl�KhO�!w{gJhO}lpfy�}�tvr{�fqoh�r{y � tvpf�~��pfqxhOy�tO° � yCtvcfh�pfzfzKh!�²r�y � qowu¥�hO��¥dr�qoqo}�t~cfhO�~h
r{�~h��~hN�%no�v�!pfqsrut~now{yY�vh!�`nxw`y�}�r{y � tvcfh!�vh;ns}lyfwHrH�vh%¨ rut�t�r{��cfgJhOy`t�w�§1tvcfh;±�wu¥&°�¶�}Jr¼�%w`y�}~hO¿�pfh!y��%h{´
tvcfns}�tvhO}�tj�Or{}~h�ns}¾z�r��~t~ns�%pfqsr��vqo��p�}~h%§[p�q�tvw���c�hO��¦�t~cfhl�Kh!c�r\¯Snow{�¾w�§Ãtvcfh�gJw � hOq
noy»tvcfh�t~�vhOrutvgJh!y�t¾w{§
�!w{gJzfqoh%tvh!qo��}~h!z�r{�vr�t~h � r�y � tvpf�v�fpfqoh!y�tÃ¥,r{¦{hN}!°2mSnxy��%h�tvcfhdt~��r�y�}~nxt~now{y � wShO}Uy�w�tÃw|�!�!pf�ÃyfhNr��2t~c�h1¥,r{qxq
r{y � t~cfhO�~h�r{�~h&y�w³�~h!¨©r�t�tvr`��cfgJh!y�t�z�w`nxy�t�}!´�t~cfns}�tvhO}�t1no}�yfw�t�}~pfnxtvr���qxhjtvw²h!¯ur�qop�r�t~hjt~c�h�h �²�%noh!y��%�;w{§
tvcfh�¥dr�qoqx¨Qqsr\¥ noy � hN}~�!�~no�fnoyf�³t~c�w`}~h�zfcfhOyfw{gJh!y�rf° ;/w`�~hOwu¯{h!�N´f}~nxy��!h�tvcfh ;ªr`��cªySpfg��Kh!��no}�qxwu¥&´�t~cfh
hOyfh!�v�{��hO¿�p�r�t~now{yªzfqsr\�|}�r²}~hO�!w{y � r{�~�;�~w`qxh�noyªtvcfh�}~w{qop|t~now{y�}1r�y � t~cfhJm*<&m�t~hO�~g noyªt~cfns}�hO¿�p�rutvnxw`y
ns}�y�w�tl�!w{gJzfqoh%tvh!qo��¯ur{qxn � rutvh � �S��t~cfh�zf�vhO}~h!y�t�t~hN}�t~¨©�Or{}~h{°»bdcfh;t~pf�v�fpfqoh!y�tJ�U�vr{y � tvq�ySpfg���hO��«A}~h!h
­<¿�°�i`�`®�c�r`}d��hOh!yªr{}v}~pfgJh � hO¿�p�r�qEtvw 	�
 � 2 � E � nxyªr{qxqEtvcfh�}�nog�p�qor�t~now{y�} � hN}~�!�~no�Kh � °b�¥�w � nxÁKhO�~hOy�tj�!w{gJzfp|t�rut~now{y�r�q � w{g³r{nxy�}¾c�r\¯`h��Kh!hOyHp�}~h � §[w{�¾t~c�hJ}~nog�pfqsrutvnxw`y�}��Etvcfh!no� � nogJh!y|¨
}~now{y�}&r{�~hJ�vh!zKw{�~t~h � noy�b
r��µ°Ã�{´�¥�n·tvc��vh%§[hO�~hOy��%hltvw/t~cfh 9 no��°µ��°²bdcfh � w`gJr{nxyÀ«Wr`®¾¥dr{}jw{�vno�{noy�r�qoqx�
��pfnxqxt¾§[w{�1tvcfh³¸J¹Cº¾glw � hOqW´Ktvc�rut¾no}�yfw�tjr��fqoh�tvw�}~nxg�pfqsrut~h�t~cfh�t~cf�vh!h � noglhOy�}~nxw`y�r�q
h%ÁEhO�%tv}�w�§Ut~p���¨
��pfqxhOy��%h`°2� y²t~c�h�qsr��v�{h1h �f� �²}~nxg�pfqsrut~now{y�}!´`t~cfns} � w{g³r{nxy²c�r{}���hOh!y²§[w`pfy � t~w��Kh�t~wSwl}~cfw`��t�t~w�r{qxqowu¥
rJz��~w`z�hO� � hO}v�%�vnoz|t~now{yªw{§
tvcfh���c�r{�vr`�8tvh!�vno}�t~ns�¾glw � hN}1w{§�tvcfh�±�wu¥Vnoy/t~cfh � nx�vhO�%t~now{y/w�§2tvcfh��%�Sqonxy � h!�
r��|no}O° �1wu¥,h!¯`h!�N´�nxt�c�r`}��Kh!hOyLp�}~h � noyCw{� � hO��t~w»t~hO}�tlt~cfh�}�hOy�}�nxt~no¯Sn·t���w�§�tvcfh;�vhO}~pfqxtv}�t~wH}~w{gJh²w{§
tvcfh�}~nxg�pfqsrut~now{y/z�r{�vr{gJh%t~hO�v}O°<� y � h!h � ´�r{q·tvcfw{pf�`c�§[w{�1tvcfns}1�vhOr{}~w{y/r³¿�p�r�y�tvn·t�rut~no¯{h�r{�{�vh!hOglhOy�td¥�nxt~c
tvcfh1h!�SzKh!�vnoglhOy�tvr�q��~hN}�pfqxtv}��!r{yly�w�t<�Kh1h%�|zKhO�%t~h � ´`noy � ns�!r�t~now{y�}��!r�yJ�Kh1w{�ftvr�noyfh � w{yJt~c�h�¿�p�r�qon·t�rutvnx¯`h
h!ÁKhN�8t<w{§�tvcfh � nxÁKhO�~hOy�t<z�r���r�gJh!t~h!��}O° 9 w`�<rjgJw{�vh � h%t�r�noqxh � �!w{gJz�r{�~ns}�w`y�¥�nxt~cJtvcfh1h%�|zKh!�vnxgJhOy`t�}!´{t~cfh
� w{g³r�noyH«A��®�c�r{}���hOh!y�p�}~h � ´|¥�cfw�}�h � noglhOy�}~nxw`y�},c�r\¯{h���hOh!y/��cfw`}~h!y²noy/r{�!�!w{� � t~w�t~c�hj}~pf�`�{hO}�t~now{y�}
�`nx¯`h!y�§[w{�dtvcfh�¬µ­<m�¥,w{�v¦|}�cfw`z � hN}~�!�~no�Kh � nxyª��h!§�°�" 7 � $©°<bdcfh&w`yfqx� � n·ÁEh!�vh!y��%h&ns}dnxy�t~c�h � ns}�t�r�y��!h¾w{§
tvcfh&w{pft�±�wu¥V}�pf�~§Ar{�!h�§[�vw{g t~cfh��!��qonoy � h!�N´f¥�cfns��c�no}�}~g³r�qoqxhO��nxy/w{p��1�!r{}~h{°

¶,t½tvcfhÃnoy|±�wu¥&´!t~cfhU±�wu¥Hns}½}~pfzfzKw`}~h � t~w��KhÃpfy � no}�t~pf�v�Kh � °
¶,t½t~cfh<w{p|t~±�wu¥&´Nm�tvh!�`h!�~¨ ��r��vgJnxyf�	" 7 ? $
�!w{y � n·tvnxw`y�}1r��vh&p�}~h � °dbdcfw�}�h��Kw{p�y � r��v���!w{y � n·tvnxw`y�}1r��vh&¥,h!qoqµ}�p�n·tvh � §[w{��±�wu¥1}�noyª¥�cfns��c�tvcfh��!w{y|¨
¯`hO�%t~no¯{h,t~hO�~g³}Ãr{�~h � w`glnoy�r{y`tÃw`ylt~cfh � n·ÁEp�}~nx¯`hdt~h!�vg³}!´�r{}2noyJt~cfh��!r{}~h�rutÃns}~}~pfh`´`}~nxy��!hdt~cfh���h!�Syfw`q � }
ySpfg���hO�Uno}Ãcfnx�`c½°2� ylt~cfh s r�y ���j� no�~hN�8tvnxw`y�}!´�}�qonozl�Kw{p�y � r��v���!w{y � nxt~now{y�}Ur��vh,nogJz�w�}�h � °2� ylt~cfh1}~nxgl¨
p�qor�t~now{y�}�nxy/��h!§�°�" 7 � $½z�hO�~now � no���Kw{pfy � r��v�J�!w{y � n·tvnxw`y�},¥�hO�~h�p�}�h � noy²tvcfh ��� no�vhO�8tvnxw`y²tvw��vh!zf�vw � p��!h
tvcfh&±�wu¥Vr��vw{pfy � r{y/nxy|Ä�yfn·tvh��%�Sqonxy � h!�N°�bdcfh�h%ÁEhO�8t�}1w{§
yfw²}~qonxzª�Kw{pfy � r��v�;�%w`y � nxt~now{y�}1nxgJzKw`}~h � noy
w`pf��¬µ­�m�r��vh � no}v�%p�}v}~h � nxyLmShN��°²i�° ?�°;¶ pfyfnx§[w{�vg ±�wu¥�c�r`}j��hOh!yCr`}~}~pfgJh � r{}&noyfnxt~nsr�q<�!w{y � n·tvnxw`y
§[w`�,t~cfh&}~nxg�pfqor�t~now{y�}O° � y²t~c�h¾�Kw � �{´Stvcfh&��h!ns��c�r{� � td¥dr�qoq·¨©qor\¥+c�r`},��hOh!y�p�}�h � §[w`��r�y�r{zfzf�vw\�|nxg³rutvh
y�hOr��~¨©¥,r{qxq<t~�vhOrutvgJh!y�tO°L¶�qxgJw�}�t²r�qoqdw�§1tvcfhª}�nog�p�qor�t~now{y�} � hN}~�!�~no��h � noy]��h!§�° " 7 � $1c�r\¯`h�r�qs}~wH�Kh!hOy
zKh!�~§[w{�vgJh � ¥�n·tvc/¥,r{qxqx¨Qqsr\¥1}O°
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9 no�{pf�vh&� � ��w`glz�p|tvr�t~now{y�r{q � w{g³r�noy½°

% .�� � %��	� � 
 � � � � � ��°fyfw � hO} ��°fhOqxhOgJh!y�tv}
� w{g³r�noy�«Wr`® �{°@> 8 ? Tf° � ? i��f� >ui 7U7 iE?U>U8
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b�r{�fqxhJ� �2��noglhOy�}~nxw`y�}�w�§�t~cfh��!w{gJzfp|t�rutvnxw`y�r�q � w`g³r�noy�«W}�hOhjÄ���°f��®8°

bdcfhlm�t~�vw{pfc�r�q½ySpfg���hO��r�y � «[t~nogJh�r\¯{hO�vr{�{h � ® � �vr{�²�%wSh �²�%noh!y�t�r{�~hjtvcfh��{qow{��r�q½z�r{�vr{gJh%t~hO�v}dw{§
z�r��~t~ns�%pfqsr��dnoy`tvh!�vhO}�td§[w{�dt~c�h&zf�~hN}�hOy�t,±�wu¥ �St~cfhO��r��vh � h%Ä�y�h � r{},§[w`qxqowu¥1}��
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noy/¥�cfns��c m ns}dt~c�h�¯{w`��tvh%��}~cfh ��� nxy��J§[�~hN¿`p�h!y��!�{´ � r�y � 
�
&r{�~hj�vhO}~z�hN�8tvnx¯`h!qo�²t~c�h�}�n � h�qoh!yf�{t~cªr�y �
tvcfhlcfh!no�{c�t�w{§Ãt~c�hl�!��qonoy � h!�³«W}�hOh 9 nx��°:�`®�r�y � � � no}�t~c�h � �vr{��°jbdcfh�¯`w{�~t~h!�/}~cfh ��� nxy��²§[�vhO¿�pfh!y��%�
c�r{}d�Kh!h!y/hN}�tvnxg³rutvh � §[�~w`g tvcfh&z�hNr�¦²noy�t~cfh&qonx§Ñt�}�zKhO�%t~�vpfg/°
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9 nx�`pf�vh¾i �U­2ÁKhN�8t�w{§�tvcfh&pfzS¥�noy � noyf�Jz�r���r�gJh%tvh!����w{y�t~cfh&gJhNr�y � ��r��J�%wSh �²�%noh!y�tN°
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� �
bdc�h�pfzS¥�noy � noyf��z�r���r�gJh%tvh!���Ã´|noy�t~�vw � p��%h � noy�mShN��°S�f°o�{´S�%w{y�tv�~w`qo}Ãt~cfh � h!�`�~hOh1w�§�pfzS¥�nxy � nxyf��nxy;t~cfh
hO¯ur�qop�rutvnxw`y�w{§Ktvcfh��{��r � nxhOy`t�}
§[w{�Utvcfh ;ª�¾m �,¬ª�vhO�%w`y�}�t~�vp��8tvnxw`y�gJh%tvcfw � °#�Àcfh!y³¥,h�c�r\¯{h�� � � E X�X ´tvcfh1}v��cfh!gJh,§[w{�2tvcfh1�%w`y�¯`hO�%t~no¯{hÃ±�p|�|hO}UhO¯\r{qxp�rut~now{y�no}Ut~cfno� � ¨Qw`� � hO�Ur{�!�!pf��rut~h�§[w{�UqonoyfhOr{�Ã}��|}�t~h!g³}�«AnW° h{°
r � ¯{hN�8tvnxw`y»hO¿�p�r�t~now{y�}�®8´½r`}�}~cfwu¥�y¼noyYmShO�{°E��°x� �:t~c�h�g³r�noy�z�r��~t�w{§�h!�v�vw{��ns}jr;ySpfgJhO�~ns�!r{q � n·ÁEp�}~nxw`y
tvh!�vg/´Sr{y � nxt��!r�y�nxy�tvh!�~§[h!�vh�¥�nxt~c�t~cfh&m*<&m³¯Sns}~�!w`}~n·t��Jw{§½t~cfh&mSg³r��`w{�vnxy�}�¦S�lglw � hOqW°Ãbdc�h�ySpfgJh!�vns�!r�q
� n·ÁEp�}~nxw`yªt~hO�~g � wShO}�yfw�t¾zf�vw � p��%h�t~cfhl}~r{glh�h%ÁEhO�8t�}�w`yªt~c�h�}~w{qop|t~now{y¼r`}�tvcfhlm*<&m»¯Sno}v�%w�}�nxt��;w`yfh{´
}~noy��%h»nxt�ns}�zf�~w`z�w`��tvnxw`y�r�q1t~wYtvcfh¼§[w`pf�~t~c�}~z�rutvnor{q � hO�~no¯urut~no¯{hN}²w{§¾tvcfh�¯{h!qow|�%nxt~nohO};¥�cfnxqohªtvcfh�m=<&m
¯Sns}~�!w`}~n·t��Jtvh!�vg5ns}dzf�vw{zKw{�~t~now{y�r{q�tvwlt~cfh�}~hO�!w{y � }�z�rut~nsr�q � h!�vnx¯urutvnx¯`hO},w�§
t~c�h&¯{h!qow|�%nxt~nohO}O°

� y�w{� � h!��t~w�t~hN}�tdtvcfh�h!ÁKhN�8t�w�§ �Hw`y²t~c�hj}~w{qop|tvnxw`y½´�Ä�¯{hj}�nog�p�qor�t~now{y�}�c�r\¯{h���hOh!y/�!r{�~�vnxh � w{pft,w`y
tvcfh � w{g³r{nxy+«Ar�®8´µ¥�nxt~c � 2 � E ��X!4�� E � �:4�� E � KA4	� E KA4	� E X °JbdcfhJw�t~c�h!��}v��cfh!gJhlz�r���r�gJh%tvh!�N´:¥�cfns��c� nx�vhO�%t~qo�J�!w{y�t~�vw{qs}Utvcfh�r{gJw{pfy�t�w{§½ySpfgJh!�vno�Or�qK¯�ns}v�%w`}~nxt��{´{ns}d}�h!t<tvw � � ��� � ' � 2 � E � noy²tvcfno}�Ä���}�t,}~h%t�w{§}~nog�pfqsrutvnxw`y�}!°1bdc�h�¯ur�qopfhO}�w�§2tvcfh�gJhNr�y � ��r��;�!wSh �²�%noh!y�t�r{y � w�§UtvcfhlmSt~�vw{pfc�r{qµySpfg���hO��w{�ftvr�noyfh �
noy�t~cfh�}�nog�pfqsrutvnxw`y�}dc�r\¯`h¾�Kh!hOyªzfqow�t�tvh � r`},§[pfy��8tvnxw`y�}1w{§��Ynoy 9 nx��°fi²r�y � noy 9 nx��°�>l�~hN}�zKhO�%t~no¯{hOqx�`°
bdc�h � w{t�tvh � qonoyfh��vh!z��~hN}�hOy`t�}�tvcfhl}v�!r�t�tvh!�¾nxy¼t~cfhJh%�|zKh!�vnxgJhOy`t�r�q � rut�rf°&¶�}jr{qx�vhOr � �;tvw{q � ´Et~c�h��`w`r�q
w{§�tvcfhO}~h�t~hO}�tv}Jns}Jyfw{t³r�¿�p�r{y`tvn·t�rutvnx¯`h��!w{gJz�r��vns}�w`yL¥�nxt~c]t~cfhªh!�SzKh!�vnoglhOy�tvr�q � r�tvr��fp|t²w`yfqo�Yt~cfh
¿�p�r{qxnxtvr�t~no¯{hj}�tvp � ��w�§
t~cfh&h!ÁKhN�8tv}dw{§�tvcfh�}~nxg�pfqor�t~now{y�z�r���r�gJh!t~h!��},w{y�t~cfh�}~w{qop|tvnxw`y�}!°

�Àcfnoqoh�n·t�}~h!hOg³},t~cfhO�~h&ns}�yfw{t�r�z��~hN�%ns}�hjh%ÁEhO�%t�w{y�t~c�h�m�t~�vw{pfc�r�q½ySpfg���hO�O´Stvcfh � ��r��J�%wSh �²�!nxhOy`t
}~�|}�tvh!g³rutvno�Or�qoqx��noy��%�vhOr`}�hN}�¥�c�h!y � ns}Jnxy��%�vhOr{}~h � r�y � t~cfhª}~w{qop|t~now{yLt~hOy � }lt~w��Kh�gJw`�~h � nxÁKhO�~hOy`t
§[�vw{g t~c�h²h%�|zKh!�vnxgJh!y�t�r�q<w`yfh{°ªbdcfns}�h!�|z�hO�~noh!y��!h²}�p��{�{hN}�t�}jt~c�h���cfw`no�!h³w�§1rªqowu¥ � �<w{y�t~c�h;w�tvcfh!�
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9 nx�`pf�~h > �Ã­2ÁKhN�8t1w{§�tvcfh&pfzS¥�nxy � nxy��lz�r���r�gJh%tvh!����w{y�t~cfh�mSt~�vw{pfc�r{q:ySpfg��Kh!�N°

c�r�y � ´Ktvcfno}¾z�r{�vr{gJh%t~hO���Or�y»yfw{t¾�Kh � hO�!�~hNr{}~h � t~wSw�g�p���c½´Ew{t~cfhO�~¥�ns}�h�¥�h��~ns}~¦�tvw;c�r\¯`h�ySpfgJh!�vns�!r�q
noy�}�tvr{�fnxqonxt��²nxy�tvcfh�}�nog�p�qor�t~now{y½°

bdcfh²}vr�gJh³�Kh!c�r\¯Snow{�jw�§,t~c�h³glhNr�y � ��r��ª�%wSh��³�!nxhOy�t&r{y � w�§,t~cfh;mSt~�vw{pfc�r{qÃySpfg��Kh!�&c�r{}&�Kh!hOy
w`��}~h!�v¯{h � �S��¯ur��v��noyf�/tvcfh�z�r���r�gJh%tvh!� � � ��� � ' � r�y � ¦{hOh!zfnoyf� � 2 � � X °»bdcfno}�ns}��vh!zf�vhO}~h!y�tvh � noy
9 no��° ?�°À�©t²no}Jnoy�t~h!�vhO}�t~noyf��t~w�yfw{t~h/tvc�rut³§[w`�³qxwu¥ ¯ur{qxpfhN}³w�§ � � ��� � ' � tvcfhª¯ur�qopfh/w�§ � 
 t~h!y � }Jt~w}�tvr{�fnoqxn � h �St~cfns}1�%w`y|Ä��vg³},t~c�r�t,tvcfh�r�gJw`pfy�tdw{§
ySpfgJhO�~ns�!r{qK¯Sns}~�!w`}~n·t���}�cfw`pfq � �Kh&g³r�noy`t�r�noyfh � r{}dqowu¥
r`}dz�w�}~}~no�fqxh¾tvwl�vh � p��%h&}~zfpf�vnxw`p�}dh%ÁEhO�%tv}�w`y;tvcfh�}�w`qxpft~now{y½°

� y�tvcfh;qon·tvh!��rutvpf�~hJtvcfh!�vh³ns}�r/�{hOyfh!��r�q�r��{�vh!hOgJh!y�t&w{y�t~c�h³§Ar{�%t�t~c�r�t�t~c�h²ySpfgJh!�vno�Or�qÃ¯Sns}~�!w`}~n·t��
noy�t~hO��§[hO�~hN}�¥�nxt~c�t~c�h�m=<&m�¯Sns}~�!w`}~n·t���r{y � tvc�rutÃ¬µ­�m�}~nog�pfqsrutvnxw`y�}2}�cfw`pfq � �Kh,zKh!�~§[w{�vgJh � ¥�n·tvcl�!h!y�t~��r�q
}v��cfhOglhN}jw{��¥�nxt~cYqowu¥6pfzS¥�nxy � nxyf��°;� yYz�r{��tvno�!pfqsr��N´µnoy��1h%§�°�"o�{� $Ãt~c�h;�%w`glz�rut~no�fnoqxnxt��¼�Kh%t�¥,h!hOy�t~cfh
}~cfw|��¦»�!r{z|t~p��~noyf�ª}~��c�h!gJhO}&r{y � tvcfh²¬µ­�m¼ns}�r{y�r�qo�|}�h � r�y � nxt�no}�}�cfwu¥�y¼t~c�r�t&t~cfw�}�h³}v��cfh!gJhN}&r��vh
y�w�t��!w{gJz�rutvnx��qxh³¥�nxt~cCr»m*<&mYglw � hOqW°/bdcfns}�ns}&noyCr{�!�!w{� � t~w/t~c�h²�~hN}�p�q·t�}�zf�vhO}~h!y�t~h � cfh!�vh{°/¶�}�r
�!w{y�}~hO¿�pfhOy��%h`´Snxy�w{� � h!�,t~wlzKh!�~§[w{�vg ¬µ­<m�}�nog�p�qor�t~now{y�},¥�nxt~c/¶�­Ã� � ´St~c�hj}~cfw|��¦²�!r{z|t~p��~noyf��§[hNrutvpf�~h
w{§Et~cfh¾b ���V}~��cfhOgJh�h!gJzfqowu�{h � ¥�noqoq�yfw{t<��h�p�}~h � °2� y � hOh � ´`t~c�h�}~��c�h!gJh1¥�noqxqK��h�r�qxt~h!�vh � �S��t~pfy�nxyf�
tvcfh � h!�`�~hOh�w�§<p�z�¥�noy � noyf��nxyHw{� � h!��t~w��~hNr{��c¼r;glnoyfnog�pfg qoh!¯`h!q2w�§<}�tvr{�fnoqxnxt��/§[w{��t~cfhJ}~nxg�pfqor�t~now{y�}
r{y � ´�rut2t~cfh�}~r{glh,tvnxgJh{´{t~w&¦`h!h!zltvcfh�ySpfgJh!�vno�Or�q|¯Sno}v�%w�}�nxt���r`}2qxwu¥ r{}2zKw`}v}�no�fqoh{°2bdcfno}Ãno}UzKw`}v}~nx�fqoh,§[w{�
tvcfh�tvhO}�t�¨ �!r`}�h�r�t�no}v}~pfh�}~nxy��!h�¥,h � w²y�w�t�c�r\¯`h�}�c�wS��¦�¨©¥,r\¯`hO},noyªt~cfh�±�wu¥ }�nog�p�qor�t~h � °�� y/t~cfhl�!r{}~hO}
¥�c�h!�vh � no}v�%w`y`tvnxySpfnxt~nohO}�r{�~hjzf�vhO}~h!y�t�noy�tvcfhj±�wu¥&´|tvcfh!�vh&r��vh¾t�¥�wJzKw`}v}�no�fqohjr{q·tvh!�vy�rutvnx¯`hO}dnoy/w{� � h!�,t~w
�`p�r���r�y�tvh!h1tvcfh�}�tvr���nxqon·t���w�§�t~cfh�}~nxg�pfqsrut~now{y �
�{°,t~w]p�}�h�rL}~cfw|��¦�¨ � h!t~hN�8t~noyf�YgJh%tvcfw � r{y � t~wLp�}�h¼t~cfhH§[pfqoq�p�z�¥�noy � noyf�]w�§&t~c�hH}v��cfh!gJhO}�noy
qxw|�Or�qono}~h � r��vhOr`},r{�~w`pfy � t~cfh � ns}v�%w{y�tvnxySpfnxt~nohO}O´fr{}�}~pf�{�`hO}�t~h � noyª��h%§�°�"o�{��$��
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9 nx�`pf�~h ? �Ã­UÁKhN�8t�w{§�z�r{�vr{glh!t~hO� � � ��� � ' ��w{y�t~cfh&gJhNr�y � �vr{�³�%wSh �²�%noh!y�t�« � 2 � E X�X ®8°
7 °,t~w³�vh%Ä�y�h�tvcfh&gJhO}~c�¥�c�h!�vh¾¥,h&h%�|zKhO�%t � no}v�%w`yfnxySpfnxt~nohO}�§[w{�dt~c�hj±�wu¥&°

bdc�h,}~hO�!w{y � }�w`qxp|tvnxw`y�ns}
hOr`}�noh!��t~wj�Khdr{zfzfqonxh � noyJ�!r{}~hO}�¥�cfhO�~hdrutUqohOr{}�t
t~cfh,t~nozKw{qow{�{�&w{§ft~c�h�±�wu¥L�!r{y
�Khd�{pfhN}~}~h � r�y � §[w{�Ã}�tvr�t~now{y�r{�~�jzf�vw{��qxhOgJ}O°µ� y�t~c�h1�!r{}~h,w�§�noy�}�tvr`�8t~now{y�r��v�jr{y � t~��r�y�}~w{yfns��zf�~w`�fqoh!g³}!´
¥�c�h!�vh�t~cfhj}~cfw|��¦`¨©¥dr\¯{hO}2gJwu¯`hO}Unoy²tvnxgJh{´�tvcfh�}~w{qop|t~now{yH« 7 ®<�!r{y²��h�p�}~h � w`yfqx�JgJwu¯Snxy��&t~cfh¾gJhO}~c²noy
w`� � h!�,t~wl§[w{qoqowu¥�t~c�h�}�cfw|��¦²¥dr\¯{h`´|r�y � t~cfns}1�Or�y���h&¯`h!�v�;�%w`glz�qxh!�E°

mSw`gJh�r ��� n·tvnxw`y�r�q�}�nog�pfqsrutvnxw`y�}�c�r\¯{h³�Kh!h!yLz�hO��§[w`�~gJh � ¥�nxt~c�w{p|tJr�yS��m=<&m�¯�ns}v�%w`}~nxt��HnoyYw{� � h!�
tvw���c�hO��¦�t~cfh/noy|±�pfhOy��%h/w{§1t~cfh»m*<&mLgJw � h!qdw{yLt~cfhª}~w{qop|t~now{y�}!°L¶�}lh%�|z�hN�8tvh � ´<t~cfhª}~nxg�pfqor�t~now{y�}
¥�nxt~c � � ��� � ' � 2 � �!w{yS¯{hO�~�`h � w`yfqo�C§[w{� ��� � E �@K ° bdcfns}³ns}²r�zf�vw�w{§�tvc�rut³tvcfhHm*<&m]¯Sns}~�!w`}~n·t��r`�8t�}�r`}�r�}�t�r��fnoqon � nxyf�¼t~hO�~g noyCtvcfh�hN¿�p�rutvnxw`y�}!´Ãr`}�r`�!�!h!z|tvh � noyLqonxt~h!��rutvpf�vh{°Y¶,t�tvcfh/}~r{glh;t~nogJh{´
tvcfh��vhO}~pfqxtv}�w`�|tvr{nxyfh � ¥�n·tvcfw{p|tjm*<&m�gJw � h!qµ¥,h!�vh&zfcS�|}�ns�!r{qxqo�²yfw{t��%w`y�}~no}�t~hOy`t �U§[w{��nxy�}�t�r�y��!h�rJ¥�hOqxq
� h%Ä�yfh � ¯`w{�~t~h%�»}~cfh ��� nxy���§[�vhO¿�pfhOy��%�/¥dr{}¾yfw{t�§[w`pfy � °lbdcfno}¾zf�vwu¯{h � t~c�rutO´½r�t&qxhNr{}�t�§[w`��tvcfno}¾tvhO}�t�¨
�Or{}~h{´EtvcfhJy�p�glhO�~ns�!r{q2¯�ns}v�%w`}~nxt��»�!r�yHyfw�t&�vh!zfqsr{�!h�tvcfh²m*<&m¼¯�ns}v�%w`}~nxt��»r�y � r²tvpf�v�fpfqoh!y��!hlgJw � hOqUno}
tvcSp�}�yfhN�%hO}v}vr��v�{°Ubdcfns}��%w{y��%qop�}�now{y�c�r`}���hOh!yªr�qs}~w � �vr\¥�y;§[w{� � nxÁEh!�vh!y�t�t��Sz�hN}dw�§
±�wu¥1}dnxy/zf�vh!¯Snow{p�}
}�t~p � nxhN}dnxy�tvcfh&qxnxt~hO�vr�t~pf�vh{°
9 pf��tvcfh!�vgJw{�vh{´�n·tdc�r`}<�Kh!hOy;�vhO�%hOy�t~qo�J}~cfwu¥�y²noy³tvcfh�qonxt~h!��rutvpf�vh "o�{��$Et~c�rut,§[w{�db ���Â}~��c�h!gJhO}<t~cfh

ySpfgJhO�~ns�!r{q�hO�~�vw{�,�%w{gJgJnxt�t~h � noy²tvcfh � no}v�%�vh%tvn � rutvnxw`y²w�§:tvcfhjhO¿�p�rutvnxw`y�},�%w{p�q � �Khjw�§½tvcfhj}~r{glh�w{� � h!�
w{§,g³r{�{yfnxt~p � h³w�§,t~cfh;m*<&m�¯Sns}~�!w`}~n·t��`°³� y�t~cfns}��Or{}~h{´½tvcfh³��rut~now/��h!t�¥�hOh!y�t~c�h�m*<&mH¯Sno}v�%w�}�nxt��¼r�y �
tvcfh²ySpfgJh!�vns�!r�q<h!�v�~w`�j§[w{�&tvcfh � ns}~�!�~h!t~n � r�t~now{y�c�r{}�yfw�t��Kh!hOyYhO}�t~nog³rut~h � r�y � tvcfno}�zKw{noy`t�y�h!h � }&t~w
�Kh�noyS¯{hN}�tvnx��rut~h � °��1hO¯{h!�~t~c�h!qohO}v}!´|tvcfh�}~h!y�}�nxt~no¯Sn·t��/r�y�r{qx�|}~no}�t~c�r�t�¥,h��!r{�~�vnxh � w{p|t�noy � ns�!r�t~hN}�t~c�rutO´Knx§
tvcfh²z�r{�vr{gJh%t~hO�v} � � ��� � ' � r�y � �\w{� ��r{�~h³g³r{nxy�tvr{nxy�h � qxwu¥6h!y�w{pf�`c½´µtvcfh²ySpfgJh!�vns�!r�qU¯Sns}~�!w`}~n·t��Hc�r{}
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 � �Tf°o� 7 ° 7 � Tf°o�O�f�
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b
r���qxh 7 � �,h!c�r\¯Snow{�dw�§2t~c�h&glhNr�y � ��r��³�%wSh��³�!nxhOy�t�r�y � w{§�tvcfh�m�tv�~w`pfc�r�q:ySpfg���hO��¥�nxt~c/¯ur��vnor�t~now{y�}
w{§µtvcfh�mSg³r��`w{�vnxy�}~¦S�²�%w`y�}�t�r�y�tO°

z�qor{p�}�no�fqo�¼r�yfh!�`qxno�{no�fqohJh%ÁEhO�8t�w`y¼tvcfh²}~w{qop|t~now{y½° ��h²}�c�w{pfq � �vh!g³r{�~¦ªcfwu¥,h!¯`h!�¾t~c�rut&nxy�tvc�rut��Or{}~h
tvcfh��!r{z�r���nxqon·t��³w{§2�Or�z|tvpf�vnxyf�³}~cfw|��¦|}�ns}�qow`}�tO°

����� ����"���

�A

��
0� � �A� �����c��� � a����:
�"e�-��� �e� �!� � �`�����
bdc�hJmSg³r{�{w{�vnoy�}�¦S�ª�%w`y�}�tvr�y�t¾no} � hOz�hOy � hOy`t&w`y»t~c�hl¦Snoy � w{§<±�wu¥��%w{y�}�n � h!�vh � ° 9 �vw{g r�y�r�y�r{qx�|}~no}
w{§ � nxÁEh!�vh!y�t�¬µ­<m�}~nxg�pfqsrut~now{y�} � hO}v�%�vnx�Kh � nxy�tvcfh&qxnxt~hO�vr�t~pf�vhJ«A}~h!hj§[w{��h!�fr�gJzfqohj�1h%§�°�" 7 � $[®8´�n·t1}~h!h!g³}
tvc�rut ��� 2 � E � �%w`pfq � �Kh1r�y�r`�!�!h!z|t�r��fqoh�¯ur{qxpfh,§[w`��tvcfh�mSg³r��`w{�vnxy�}�¦S�&�%w`y�}�t�r�y�t2nxy�t~cfh,±�wu¥]rutUno}v}~pfh{°��wu¥�hO¯{hO�O´utvcfh¾m|gJr{�{w`�~noy�}~¦��l�%w`y�}�t�r�y�t<c�r`}Ã�Kh!hOy;¯ur��vnxh � ¥�n·tvcfnoy³t~cfh¾��r�yf�`h � � � � � E �-4 � E � � � tvw�t~hN}�ttvcfh&h%ÁEhO�%t1w�§
t~cfhlm*<&m�¯�ns}v�%w`}~nxt��³w{y�t~cfh�}~w{qop|tvnxw`y½°Ã�©t1c�r`}d��hOh!yªw{��}�hO�~¯`h � tvc�rutN´f�S�;noy��%�vhOr`}�noyf� ���
«[t~cSp�}�nxy��%�vhOr{}~noyf�Jt~cfh³m*<&m/¯Sns}~�!w`}~n·t��f®%´�tvcfh�gJhOr{y � ��r��²�!w�h��²�%noh!y�t�noy��%�vhOr`}�hN}�¥�cfnoqxh�t~cfh³m�tv�~w`pfc�r�q
ySpfg���hO� � hN�%�vhOr{}~hO}O°��1wu¥,h!¯`h!�N´8t~c�h<}�hOy�}~n·tvnx¯Snxt���w�§�t~c�w`}~hU�{qow{��r{qu¯\r{�~nsr���qxhN}Kt~w1rd�vh!g³r��v¦ur��fqoh2¯\r{�~nsrutvnxw`y
w{§ � � ns}���rutvcfh!��qowu¥&°�bdc�no}�no}�zf�~w`��r���qx� � pfh³t~w»t~cfh²z�r��~t~ns�%pfqsr��jtvhO}�t��!r`}�h²r�t�no}v}~pfh{°�� y � hOh � ´Ur{}
r{qx�vhOr � ��tvw{q � ´�t~cfhj}~h!z�r{�vr�t~now{yJz�w`nxy�t�}�r{�~h�Ä��Sh � �S�lt~cfh¾�{hOw{gJh%tv�~��w�§:t~c�h��Kw � �³r�y � tvcfh�t~��r�y�}~n·tvnxw`y
z�cfh!yfw`gJh!y�r � wJyfw{t���c�r�yf�`h�tvcfhjt��Sz�w`qxw`�{�³w�§
t~c�hj±�wu¥&°U¶�}�r�y�h%�fr{glz�qxh`´|nxyªb
r��fqoh 7 ¥,h&�%w`glz�r��vh
tvcfh¾�~hN}�pfqxtv}�w�§:t�¥,w�}~nog�pfqsrutvnxw`y�}ÃzKh!�~§[w{�vgJh � ¥�nxt~c � � 2 � E � r�y � ��� 2 � E � � �~hN}�zKhO�%t~no¯{h!qo�{´Snoy³t~hO�~g³}w{§µtvcfh&gJhOr�y � ��r��³�%wSh��³�!nxhOy�t�r{y � w�§
t~cfh�m�tv�~w`pfc�r�q:ySpfg���hO�O°Ãbdc�h¾w{t~cfhO��nxy�zfp|t1z�r{�vr{glh!t~hO�v},c�r\¯`h
�Kh!hOyª}�h!t�t~wJt~c�hj§[w{qoqxwu¥�noyf�J¯ur�qopfhO} � � � ��� � ' � 2 � E �!4 � 2 � E ��X ´ � � 
 �{no¯{hOy��S�;­Ã¿K°
« 8u��®8°<mSnoy��!h&t~cfhm=<&m¼¯Sns}~�!w`}~n·t��¼no}&z��~w`z�w`��tvnxw`y�r�q
t~w/tvcfh;}v¿�p�r��vhJ¯\r{qxp�h³w�§ � �u´�r{}v}~pfgJnxyf� ��� 2 � E � w{� ��� 2 � E � �qohOr � }¾t~w»r � nxÁEh!�vh!y��!h³w�§�r�§Ar{�8tvw{� K E � � noy�t~cfh;m=<&m¼¯Sns}~�!w`}~n·t��`°²bdcfh³¯ur��vnor�t~now{y�}¾w{§�tvcfh�m�tv�~w`pfc�r�qySpfg���hO�1r�y � w�§
t~c�h&glhNr�y � ��r��³�%wSh �²�!nxhOy`t1r{�~hjr�zfz��~w\�|nogJr�t~hOqx�³w{§ � � ) °

����� �j����

�6� ^���"=�XWI^0�A�`� � 
 �����
� yYw`� � h!�jt~wªp�y � h!��}�tvr�y � t~cfh � n·ÁEh!�vh!y��!hO}&�Kh%t�¥,h!hOy�t~cfh³t�¥,w � h!Ä�yfnxt~now{y�}�w�§dt~cfh;hO¿�pfno¯\r{qxhOy�t&Ä�q·tvh!�
¥�n � tvc;�{no¯{hOy;noy�mShN��°|�f° 7 ´|r�¨Qzf�vnow{�vnft~hN}�t�},c�r\¯{h���hOh!y;zKh!�~§[w{�vgJh � °U¶�y�noy�}�tvr�y�t�r�yfhOw{p�}<¯{h!qow|�%nxt��JÄ�h!q � ´
w`�|tvr{nxy�h � noy�r�¬�­<m¼}~nog�pfqsrutvnxw`y½´:¥�n·tvc ��� 2 � E � ´ � � ��� � ' � 2 � E �!4 � 2 � E ��X r{y � � ��
 �`nx¯`h!y»�S�
­<¿�°�8��f´:c�r`}j��hOh!y��%w`y�}�n � hO�~h � �:t~c�hl��rutvnxw�}¾��h!t�¥�hOh!yHt~cfh²m*<&mH¯Sno}v�%w�}�nxt��Y« V ��®¾r�y � tvcfhJglw`qxhN�%pfqsr��¯Sns}~�!w`}~n·t��C« V ®jc�r\¯`hl�Kh!hOy�h!¯ur�qop�rutvh � �S�»tvcfhJt�¥�w � nxÁEh!�vh!y�t � h!Ä�yfnxt~now{y�}&p�}�noyf��t~cfh;�{no¯{h!y�¯{hOqxw|�!n·t��Ä�h!q � °U� y 9 no��°�8�¥,hjc�r\¯{hjzfqow�t~t~h � tvcfh&�vr�t~now����

�

§[w{�dt~c�h � h%Ä�y�n·tvnxw`y�« 8u��®<w{§µtvcfhjÄ�qxt~h!��¥�n � tvc½°
�,�+wu¯{hO�~qsr�zfz�nxyf��tvcfh¼gJhN}�cÀtvwCtvcfhHns}~wu¯\r{qxp�hO}¼« 9 nx��°,��®8´1nxt�ns};zKw`}v}~nx�fqoh»tvwLyfw{t~h¼t~c�r�t�zKhOr{¦S}

r{�~h&�!w{y��!h!y�t~��rutvh � nxy»rl§[hO¥ yfw � hN}�qowS�Orutvh � w{y�t~c�h��fno�{�{hN}�t1hOqxhOgJh!y�tv}d§Ar{��§[�vw{g tvcfh&�Kw � �{°dbdcfno}1no}
noy�t~hO�~hN}�tvnxyf�¾}�noy��!h,nxtU�{no¯{hN}�r{y�n � hOr�w�§�t~cfhd}�hOy�}~n·tvnx¯Snxt��&w�§�tvcfh1mSg³r��`w{�vnxy�}~¦S��gJw � hOqSt~w�t~cfhdgJhO}~c�}~n � h{°
� y � h!h � ´Et~pf�v�fpfqoh!y�tj¯Sno}v�%w�}�nxt���ns}jr³§[pfy��8t~now{yHw�§Ãtvcfhlqxw|�!r{q
}~n � h�w{§Ãt~c�h�gJhO}~c � pfh�tvw;tvcfh � h%Ä�y�n·tvnxw`y

Í[Î
Ï½ÍÑÐ



���������
	��
����������������� ���

rapp

3

7

11

15

19

23

27

31

35

39

9 no�{pf�vh 8 �d��rut~now;�Kh%t�¥,h!hOy/t~cfh³m*<&m/¯Sns}~�!w`}~n·t��/r�y � t~cfhl�`r`}�¯Sno}v�%w�}�nxt�� � ��� 2 � E � ´ � ��
�� h!Ä�yfh � noy­<¿�°�« 8u��®8°

rapp

3.59762

7.66972

11.7418

15.8139

19.886

23.9581

28.0302

32.1023

36.1744

40.2465

44.3186

48.3907

52.4628

56.5349

60.607

64.6791

68.7512

72.8233

76.8954

80.9675

9 no�{pf�vh�� �d��rut~now;�Kh%t�¥,h!hOy/t~cfh³m*<&m/¯Sns}~�!w`}~n·t��/r�y � t~cfhl�`r`}�¯Sno}v�%w�}�nxt�� � � � 2 � E � ´ ����
 � h!Ä�yfh � noy­<¿�°�« 8u��®8°

Ï�Ï Ü
X=Y[Z�\[\



� 7 ��� � ��� �����	�
������
��

rapp

0.3

0.75

1.2

1.65

2.1

2.55

3

3.45

3.9

4.35

4.8

5.25

5.7

9 no�{pf�vh»� ���1rutvnxwY�Kh%t�¥,h!hOy+t~cfh�m*<&m ¯Sno}v�%w�}�nxt��]r{y � t~cfh¼glw`qxhN�%pfqsr��³¯Sns}~�!w`}~n·t�� ��� � 2 � E � ´ � ��
� h%Ä�yfh � nxyª­Ã¿K°µ« 8\i�®%°

w{§Ãt~c�hlhN¿�pfnx¯ur{qxhOy`t¾Ä�qxt~hO�&¥�n � tvc½°�bdcSp�}O´½w`y¼�fno�{�`h!�¾h!qoh!gJh!y�tv}O´:h!¯`h!yHn·§�t~cfhJ¯{hOqxw|�!n·t��ª�`�vr � nxhOy�tv}¾r��vh
qowu¥,h!�N´�¥,h�c�r\¯`h�cfwu¥,h!¯`h!��r;�~hOgJr{�~¦ur{�fqx��qsr��v�{h&tvpf�~��pfqxhOy�t¾¯Sns}~�!w`}~n·t��`°�bdcfns}�noy � ns�!r�t~hN}�tvc�rutjr��f�vpfz|t
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}�p���§Ar`�%hO}dc�r\¯{hj}�tv�~w`yf��noy|±�p�h!y��!h&w{y�t~cfh � ��r���°
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�©tÃc�r{}U�Kh!hOy³}�cfwu¥�yJnoy " 7 � $�t~c�r�tÃt~cfns}Uns}Ãr � n �²�%pfqxt�¿�p�r�y�tvn·t��
tvw��KhlhO}�t~nogJr�t~h � §[�vw{g r�}~nog�pfqsrutvnxw`y½°j� y � h!h � ´Et~c�h!�vhlr{�~h�qor{�~�`h � nxÁKhO�~hOy��%hN}¾r{gJw{yf�;t~cfh � nxÁKhO�~hOy`t
}~nog�pfqsrutvnxw`y�}�r{y � r²¯`h!�v�²§[h!¥ w{§Ut~cfhOg �`r\¯{h�r;zf�vh � ns�8tvnxw`yªw�§Ut~c�no}�qxhOyf��tvc»¥�nxt~cfnoy¼r�y¼h!�v�~w`��w�§ � ) °
¶1§Ñt~hO�;tvcfh¼�vhO�!nx���%pfqsrutvnxw`y r{�~hNrf´dtvcfh¼}~nxg�pfqor�t~now{y+Äft�};�Kh%t~t~hO��¥�nxt~cÀtvcfh¼h!�|z�hO�~nogJh!y�tvr{q � r�tvrYpfy�tvnxq
� � � � � °Ã¶�§Ñtvh!��tvcfns} � no}�tvr{y��%h¾tvcfh&�~hN}�p�q·t�}�}�t�r��~t,tvwJ��h&noy|±�pfhOy��%h � ���²t~cfh&�Kw{pfy � r��v�;�%w`y � nxt~now{y�}
r�tÃt~c�h1w{p|t~±�wu¥&´Sr�y � tvcfno}��%w`pfq � h!�|zfqor{nxyJtvcfh�noy��!�~hNr{}~nxyf� � nxÁEh!�vh!y��!h�§[�~w`g tvcfh�h!�|z�hO�~nogJh!y�tvr{qf¯ur�qopfhO}
¥,h��Or�y&w`��}�hO�~¯`hU§[w{� 1 � ��� � °
bdcfns}µns}2r�qs}�w�r��%w{gJgJw{y���hOc�r\¯Snxw`�µw�§|tvcfhd¬µ­<m&}~nog�pfqsrutvnxw`y�}µ�vh!zKw{�~t~h �
noyª��h%§�° " 7 � $©°<bdcfh&¯{hOqxw|�!n·t�� , Äftv}��Kh%t~t~hO�1¥�n·tvc/t~cfh&h!�|z�hO�~nogJh!y�tvr{q � rut�rJnxy/w�tvcfh!�1r{�~hNr{}dw`p|t1w�§
t~cfh
¥dr�¦`h{´|r{}dnxt1ns}�}�cfwu¥�y�noy 9 no�/�O�f´:�Oi�°

� y 9 nx��°,� >ª¥,h�z��~hN}�hOy`tlt~c�h;tvnxgJhªr\¯{hO�vr{�{h � zf�vhO}v}~pf�~h��%wSh �²�!nxhOy`tJw{�ftvr�noyfh � w{yLt~cfh/�%�Sqonxy � h!�
}~pf�~§Ar{�!h{°Ubdcfhjzf�vhO}v}�pf�vh&�%wSh �²�!nxhOy`t�ns} � h%Ä�yfh � r{},§[w`qxqowu¥1} �

�
� 2 K *B< ¹ < 
W/$ 
 � �


¥�c�h!�vh < 
 4 
 
 \ 
 4 � �
 r{�~h��~hN}�zKhO�%t~no¯{hOqx�Ytvcfhªzf�vhO}v}�p��~h`´Ut~cfh � h!y�}~n·t��]r�y � t~c�hª¯{h!qow|�%nxt��Yw�§¾t~cfh
p�y � ns}�tvpf�~�Kh � ±�wu¥&´fr{y � < no},tvcfh&qxw|�Or�q:zf�vhO}v}�p��~h`°

­2�|zKh!�vnxgJhOy`t�r�q � rut�rL§[w`�ªt~c�no}ªz�r���r�gJh%tvh!�ªh%�|ns}�t¼r{y � t~cfhO�Vr{�~h��vh!zKw{�~t~h � noy���h%§�° "x��$�§[w{�»r
�1h!�Syfw{q � };y�p�g��Kh!�;w{§ � ��� ��� °Âbdc�h¼zf�vhO}v}�p��~h/Ä�hOq � w{y+t~c�h»§[�vw{y�t²§Ar{�!h»w�§&tvcfhH�!�Sqxnoy � hO�;ns};r�qs}~w
¥,h!qoq<z��~h � no�%t~h � °Hbdcfh�}�c�r{z�h�w�§dt~c�h�zf�vhO}v}~pf�~h � no}�t~�vnx��p|t~now{yCw`y�t~cfh��~hNr��&§Ar`�%h�no}�¥�hOqxq,zf�vh � ns�8tvh � ´
��p|t�tvcfh�hO�~�vw{��w`y/t~cfh�y�p�glhO�~ns�!r{qµ¯ur�qopfh�w{§ ��zª¥�n·tvc»�vhO}~z�hN�8t�tvw³t~c�h�h%�|zKh!�vnxgJhOy`t�r�q � rut�r³no}�r��Kw{p|t
� ) °1bdcfno}�h%�|zfqsr�noy�}1t~cfh�h!�v�~w`�1�%w{gJgJnxt�t~h � noyªt~cfh�zf�vh � ns�8tvnxw`yªw�§2t~cfh � ��r��;�!w�h��²�%noh!y�tO°1bdcfhO�~h�r��vh

Í[Î
Ï½ÍÑÐ



���������
	��
����������������� �R8

cut025

� ×�������Ó��
	 � �
�

Y

Z

X

U

Y=0.25
Y=0.50

Y=0.75

cut0 cutm025

��� ������Ó
�
	 � � ����Ó��
	 � ���

9 nx�`pf�~hJ�`� �UbdnxgJh�r\¯`h!��r��{h � ¯{hOqxw|�!n·t��JÄ�hOq � noy�t~cfh&¥dr�¦`h{°
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9 nx�`pf�vhl� > �U�U�vhO}v}�p��~h&�%wSh��³�!nxhOy�tdw`y;tvcfh�}~pf��§Ar`�%h`°

}~w{gJh³zf�vw{��qxhOgJ}�nxy�tvcfh;z��~h � no�%t~now{yYw{§,tvcfh;z��~hN}~}~pf�vh²�%wSh �²�%noh!y�t�w`y�t~cfh;pfzfzKh!�Jr�y � qowu¥�hO��}�n � hN}��
}~noy��%h�tvcfh�±�wu¥+no},r\¯{hO�vr{�{h � noy³t~nogJh{´�t~cfh�t�¥,w � ns}�tv�~no�fp|tvnxw`y;r��vh1n � h!y�t~ns�!r{q�r{y � t~c�no}�zf�vw�w{§A}Utvc�rut,t~cfh
r\¯`h!��r��`nxyf�³zKh!�vnow � h!gJzfqowu�{h � ¥,r`}�}~p �²�%noh!y�tvqx�»qow{y���°�bdcfhlzf�vw{�fqoh!g³}¾r��vhl�!w{yfyfhN�8tvh � tvw;tvcfh�§[�~w`y`t
�!w{�vyfh!��}�w�§Ãtvcfh³�%�Sqxnoy � hO�O°�� y � h!h � ´½noy¼tvcfns}&r��vhOr²¥,hJ�!r�yHw{��}~h!�v¯{hlr�yHw`}v�%noqxqsrutvw{�v���Kh!c�r\¯�now{�¾w�§�t~cfh
tvnxgJh²r\¯`h!��r��{h � zf�vhO}v}~pf�~h`°³bdcfno}�zf�~w`�fqoh!g �!w{pfq � ��h³�vh!qsrutvh � ¥�n·tvcCr/qor`��¦»w�§d�vhO}~w{qop|t~now{yHyfhOr{�&t~cfh
�!w{�vyfh!�N´:tvc�rut�ns}�r/}�noyf�`pfqor{�&z�w`nxy�t&§[w`�jt~cfh³±�wu¥&°²bdcfno}��%w{p�q � r�qs}~w��Kh²rª�%w`y�}~hO¿�pfh!y��%hlw�§,t~cfh²qowu¥
¯ur{qxpfhN}1w{§Ãy�p�glhO�~ns�!r{q�¯Sns}~�!w`}~n·t���p�}~h � §[w`��tvcfh�}~nxg�pfqsrut~now{yµ°�� y � hOh � ´E¥�cfnoqoh�t~c�hlm*<&m»¯�ns}v�%w`}~nxt���r{�%tv}
r`}�rJ}�t�r��fnoqxn � noyf�lt~hO�~g §[w{�dt~c�h&¯{h!qow|�%nxt~nohO}O´St~cfhO�~h&ns}dyfw³}�tvr���nxqon � rutvnxw`y;tvh!�vg §[w{�dtvcfh&zf�vhO}v}�p��~h`°

¶�}&r��!w{y��!qxp�}�now{y½´Ktvcfh³�~hN}�p�q·t�}�w`�|tvr{nxy�h � §[w`�jt~cfns}¾t~hN}�t��Or{}~hlr{�~h�yfw�t��%w`gJzfqxh!t~hOqx�¼}vrutvno}�§Ar{�%t~w`�~�`°
¶�yS��¥dr\�{´
tvcfh!�Yr��vh�r`�!�!h!z|t�r��fqoh²pfy � h!��t~cfh�qxno�{c�tlw�§�t~c�h�zf�vhO}~h!y�t�}�tvr�t~h�w�§�r{��t�§[w{��¬�­<mYw`yC�fqop|Á
�Kw � nohO}O°
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¶Vqsr��v�{h!¨Qh �f� �³}�nog�p�qor�t~now{y�r{zfzf�vw`r`��c²c�r{},�Kh!hOy�nogJzfqoh!gJh!y�t~h � noy/r�y�h%�|no}�t~noyf� � 9 ���%w � h � hO}~no�{yfh �
§[w`��noy � p�}�tv�~nsr�qSr�zfz�qxns�!r�t~now{y�}O°�bdcfh�§[w{�vg�p�qor�t~now{y&§[w`�
�!w{gJzf�vhO}v}�no�fqohU±�wu¥1}�w�§ftvcfhdm|gJr{�{w`�~noy�}~¦��¾gJw � h!q
"o� 8�$Q´Nc�r{}½��hOh!y&p�}~h � §[w`�:t~cfh��%qow`}~pf�~h2w{§�tvcfhÃhN¿`p�rut~now{y�}!°µbdc�no}:�vh!z��~hN}�hOy`t�}Et~c�hÃ}�t�r��~t~noyf��z�w`nxy�t½tvwu¥,r{� � }
tvcfh�r{zfzfqono�Orutvnxw`yªw�§Ut~c�h�qsr��v�{h!¨Qh �f� ��r{zfzf�vw`r`��c�tvw²tvcfh�}~nxg�pfqsrut~now{y¼w�§<�%w`gJzfqxh!��hOyf�{noyfhOh!�vnxyf�²±�wu¥1}!°
bdc�hd±�wu¥]r{�~w`pfy � r&}~¿�p�r{�~h��%�Sqonxy � h!�<r�t<rj��h!�Syfw`q � }Ãy�p�g��Kh!�Ãw{§ K-K���� � c�r{}2�Kh!h!y²��c�w`}~h!y�§[w{�Ãr¾Ä���}�t
¯ur{qxn � rutvnxw`yHw{§�tvcfh³zf�vhO}~h!y�t&gJh%t~c�w � °�¶1qxt~c�w{pf�`cHtvcfns}j±�wu¥ � w�hN}&yfw{t��%w{y�t�r�noy�r{qxq2tvcfh;�%w`gJzfqxh!�|n·t��
w{§2t~cfh&t��Szfns�!r{qµhOyf�{noyfh!hO�~noyf�³zf�vw{��qxhOgJ}O´�nxt�ns}1¥,h!qoq�}~pfnxt~h � §[w{�1¯ur�qon � rutvnxw`y»}�noy��%h���w{t~c»h!�SzKh!�vnoglhOy�tvr�q
� rutvr " 7 T|´ 7 ��$�r�y � ySpfgJh!�vno�Or�qd�vhO}~pfq·t�}�§[�~w`g#}�hO¯{hO�vr{q,�1¶���m " 7 $�r�y � ¬µ­�mL}~nxg�pfqsrut~now{y�}
" 7 � $�r��vh
r\¯ur{nxqsr��fqoh{°

mSnoy��!hJ§[h!¥ r�zfzfqons�!rutvnxw`y�}jw�§�¬µ­�m»tvwª�~hNr�qUhOyf�{noyfh!hO�~noyf��±�wu¥1}&�!r{yH�KhJ§[w{p�y � nxy�tvcfh³qxnxt~hO�vr�t~pf�vh{´
g³r{y��jzf�vw{��qxhOgJ}
�vh!qsrutvh � tvw�tvcfh�p�}�h,w�§�¬�­<m�¥�n·tvcfnxylnoy � p�}�t~�vnor{q|�%w � hO}
}�t~noqxq|yfhOh � t~w¾��h,nxyS¯`hO}�t~no�`rutvh � °
� y¼z�r��~t~ns�%pfqsr��N´ftvcfh�noy�t~hO�vr`�8t~now{y/�Kh%t�¥,h!hOyªt~cfh�ySpfgJh!�vno�Or�qµ¯Sns}~�!w`}~n·t���nxy�tv�~w � p��!h � �S�/b ��� }v��cfh!gJhO}
r{y � t~c�h�m*<&m�¯Sns}~�!w`}~n·t��Hc�r{}&�Kh!hOyCnoy�¯`hO}�t~no�`r�t~h � cfhO�~h`°/�©t�c�r{}���hOh!yL}~cfwu¥�y�t~c�rut�tvcfh;ySpfgJh!�vns�!r�q
¯Sns}~�!w`}~n·t���cfhOr\¯Snoqx��nxy�t~hO�vr`�8t�}U¥�n·tvc³t~c�h�m*<&mlgJw � h!qKr�y � nxt,}~cfw{p�q � �Kh��vh � p��!h � r{}Ãg�p���c²r`}Uz�w�}~}~no�fqxh
noyªw{� � hO��t~w²w`�|tvr{nxyª�vh!qonsr��fqoh&�~hN}�p�q·t�}!°���wu¥�hO¯{h!�N´fr³gJnoyfnxg�pfg r�gJw{p�y`t1w{§ÃpfzS¥�nxy � nxy��²no}�yfhO�!hO}v}~r{�~�
§[w`�³t~c�h¼}�t�r��fnoqon � rut~now{y+w{§�tvcfh¼}~nxg�pfqor�t~now{y½° � y+t~cfh¼w�t~c�h!�²c�r{y � ´dnxt;c�r{}²��hOh!y�}~cfwu¥�y t~c�r�t²t~cfh
m=<&m¼¯Sns}~�!w`}~n·t��Hr{�8t�}&r{}&rª}�tvr{�fnxqon � noyf��t~h!�vg §[w`�jt~cfh;¯{h!qow|�%nxt~nohO}&r{y � }�no�{yfnxÄ��Or�y�t~qo�»qohO}v}jpfzS¥�nxy � nxyf�
tvc�r�y¼¥�n·tvcfw{p|t�m*<&m»glw � hOqo}�ns}�yfhN�%hN}~}vr��v�{°�� yH}~w{gJh�ySpfgJh!�vno�Or�q
gJh%t~c�w � }1§[w`��tvcfh�noy��!w{gJzf�vhO}v}�no�fqoh
�Or{}~h{´Er{}�n·tjno}�t~c�hl�Or{}~h�w�§Utvcfh ;»¶ �Vr�zfzf�vw\�|nxg³r�t~now{y/w{��t~cfhJb�r\�Sqow{�~¨ ��wSw � gJnx�Sh � Ä�yfnxt~hlh!qoh!gJhOy`t
gJh!t~cfw � ´Kt~c�h�zf�vhO}v}~pf�~h&ns}¾}�t�r��fnoqxn � h � �S��t~cfhlp�}~h�w�§<}�tvr{�{�`h!�vh � �{�vn � }!°�� yªt~cfhJb ���6}v��cfh!gJhO}O´Kt~cfh
z��~hN}~}~pf�vh{´`r`}<¥,h!qoq:r{}Ãt~cfh¾w�tvcfh!��±�wu¥Àz�r{�vr{glh!t~hO�v}O´{ns}d}�t�r��fnoqxn � h � �S�Jt~cfh�pfzS¥�nxy � nxy���w{§:t~cfhj}~��c�h!gJh{°
m|nxy��!h²tvcfh!�vh�r{�~h²y�w�tJm=<&m�t~hO�~g³}�§[w{��tvcfh/}�t�r��fnoqxn � r�t~now{yYw{§�t~cfh�zf�~hN}~}~pf�vh{´2¥,h²�~ns}~¦Htvw¼w`�|tvr{nxyCr{y
y�w{y|¨©zfcS�|}�ns�!r{qµw`}v�%noqoqor�t~w{�v�;�Kh!c�r\¯�now{��w�§Utvcfh�z��~hN}~}~pf�vh&Ä�h!q � ¥�cfhOy»tvcfh�ySpfgJhO�~ns�!r{qµ¯Sno}v�%w�}�nxt���no}�¯{hO�~�
qowu¥&´Er{}�nxy¼t~cfhlzf�vhO}~h!y�t¾}~nxg�pfqsrut~now{y�}!°jbdcfns}�ns}¾nxy»z�r��~t~ns�%pfqsr��jr²zf�vw{��qxhOg7§[w`�¾}~noyf�{pfqsr��vnxt~nohO}O´Kr`}!´�§[w{�
noy�}�tvr{y��%h`´�tvcfh��!��qonoy � h!�j�%w`�~y�h!��}�nxy»t~cfhl�%w{y�}�n � h!�vh � tvhO}�t�¨ �!r`}�h`°�¶,t�tvcfh�}vr�gJh&tvnxgJh{´Enx§�rJtv�vr{y�}�w`yfns�
w`��}~pfz�hO�v}~w{y�no�¾±�wu¥Vns}�}~nxg�pfqor�t~h � ´ftvcfh�pfzS¥�noy � noyf�²ns}�yfhN�%hO}v}vr��v�²t~w²}�tvr{�fnoqxn � h&tvcfh�}~nxg�pfqsrut~now{yªy�hOr��
tvcfh�}~cfw|��¦�¥,r\¯`hO}O°�� yªt~cfns}¾�!r{}~h{´�¥�hl}�c�w{pfq � h!gJzfqowu��r�}�c�wS��¦ � h!t~hO�%t~noyf�;gJh!t~cfw � noy»w{� � hO��t~w�p�}�h
tvcfhl§[pfqoqÃpfzS¥�nxy � nxy���w`yfqo�ªnxy�qowS�Or�qon � h � r��vhOr{}¾r��vw{p�y � tvcfhJ±�wu¥ }~nxy��{pfqsr��vn·tvnxhN}!°JmSw{gJh³}~nxg�pfqor�t~now{y�}
c�r\¯{hJ��hOh!y�zKh!�~§[w{�vglh � ¥�n·tvcfw{p|t�r{yS�Hm*<&m�¯Sno}v�%w�}�nxt�� �½tvcfh²�vhO}~pfq·t�}jw{�|t�r�noyfh � ¥,h!�vhJzfcS�S}~ns�!r�qoqo�»yfw�t
�!w{y�}~ns}�tvh!y�tO´µr{y � t~cfns}&zf�vwu¯{hN}1tvc�rutN´�rut�qohOr`}�tj§[w`�jt~cfns}¾t~hN}�t~¨©�Or{}~h{´:tvcfh³ySpfgJh!�vno�Or�q2¯Sno}v�%w�}�nxt��»�!r{yfyfw�t
�vh!z�qor`�%h�tvcfh³m*<&mª¯Sns}~�!w`}~n·t��ªr�y � t~c�r�t�r�m*<&m»glw � hOq2no}�t~cSp�}¾yfhN�%hN}~}vr��v�{°jbdcfhl�vr�t~now;�Kh%t�¥,h!h!y¼t~cfh
�`qxw`��r�q1r{zfzf�vw\�|nxg³rutvnxw`y]hO�~�vw{�N´ � pfhªt~w�§[w`�³t~c�h � ns}~�!�~h!t~n � rutvnxw`y]w{§jt~cfh»hN¿�p�rutvnxw`y�}!´dr�y � t~cfhHm=<&m
¯Sns}~�!w`}~n·t��³h!ÁKhN�8t1c�r`}dyfw�t1�Kh!hOy/hO}�t~nogJr�t~h � cfhO�~h`°Ãbdcfns}dz�w`nxy�t1yfhOh � },tvw³��h&noyS¯{hO}�t~no�`r�t~h � °

� y nxy � p�}�t~�vnor{q1�%w � hO}Jr{y]nogJzfqxns�%nxt²}~��c�h!gJh�§[w{�lt~cfh�tvnxgJhªr � ¯ur{y��%noyf��no}Jp�}~p�r{qxqo�Yh!gJzfqowu�{h � t~w
noy��!�~hNr{}~h1t~c�hjr{qxqowu¥dr��fqoh1tvnxgJh%¨ }�t~h!z/}~n � h{° � y;tvcfhjw�tvcfh!�dc�r{y � ´|nx§�tvcfh¾t~noglh&}�t~hOz�ns},t~wSwlqor{�~�`h{´|}�w`gJh
}~no�{yfnxÄ��!r{y�tltvnxgJhª±�p��8tvp�rutvnxw`y�}Jw�§¾t~cfh¼�~hN}�w`qx¯`h � }v�!r{qxh»�!w{pfq � ��hªÄ�q·tvh!�vh � w{p|tN°��©§&yfwCr ��� n·tvnxw`y�r�q
gJw � hOqxnoyf�Y§[w`�;tvnxgJh»±�p��8tvp�rutvnxw`y�};ns}²z��~wu¯Sn � h � ´dtvcfns};zf�vw{��qxhOg }~cfw{p�q � �KhHr\¯`w{n � h � �S� zf�vw{zKh!�vqx�
qonoglnxt~noyf��t~c�h�tvnxgJh³}�tvh!z½°lbdcfhJ}�n � hJw�§<t~cfhJg³ru�|nog�pfg tvnxgJh³}�tvh!z�r�qoqxwu¥dr��fqoh�ns} � h!zKh!y � h!y�t&w{yHt~cfh
�!w`r{�v}~h!yfhN}~}<w�§½tvcfhjgJhO}~c�r�y � w{y�t~c�h�¦Snoy � w{§½±�wu¥ r�t,ns}v}�pfh`° 9 w{�,tvcfh&}~¿�p�r{�~h¾�%�Sqxnoy � hO�,t~hO}�t�¨ �!r`}�h`´�r
�vpfqoh�w{§Ut~cSpfg��¼¥,r`}�p�}~h � §[w{��t~cfh�h!¯ur�qop�rutvnxw`y»w�§Utvcfhlzf�~w`z�hO�1tvnxgJhJr � ¯ur�y��%noyf��´Er�y � r ��

� 2 ���
c�r{}Ã�Kh!hOy;}~cfwu¥�yJt~w���h�zf�~w`z�hO�Ã§[w`�Ãt~c�h¾¬�­<m³}~nxg�pfqor�t~now{y½°2bdcSp�}O´`nxt,c�r{}Ã�Kh!hOy;}~cfwu¥�y³cfh!�vh�tvc�rut,t~cfh
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p�}�h1w{§µr�y²nogJzfqono�!n·td}~��cfhOgJh1no},}�t~noqxqKnxy�tvh!�vhO}�t~noyf�&§[w{�,r�y;¬�­<m³r{zfzf�vw`r{��cµ´`}~nxy��!h�t~c�h1t~nogJh�}�t~hOz³§[w{��t~cfh
}~nog�pfqsrutvnxw`y��!r{y��Kh&�%w`y�}�n � hO�vr{�fqx�³��nx�`�{h!��t~c�rutdt~cfh&g³r��Snog�p�g w{yfh¾¥,hj�!w{pfq � p�}�hj¥�nxt~c/r�y�h%�|zfqono�!n·t
}v��cfhOglh`°

bdcfhHnxgJzfqons�%nxt;Ä�qxt~hO���%w`�~�vhO}~zKw{y � noyf��t~wLt~cfh¼y�p�glhO�~ns�!r{q�}v��cfh!gJh»hOgJzfqxwu�`h � w{yÀp�y�}�tv�~p��8t~p��~h �
�`�~n � }�no}¾pfyf¦Syfwu¥�y»r;zf�vnxw`�~n2r�y � ¯{h!�v�/�%w{gJzfqoh%�/tvw � h!t~h!�vgJnxy�h{° �1wu¥,h!¯`h!�N´�¥,h�yfhOh � tvw � h!Ä�yfh�t~cfh
hN¿�pfnx¯ur{qxhOy`t2Ä�qxt~hO�U¥�n � t~c�t~w&w{�ftvr�noy�tvcfh�m*<&m�¯Sno}v�%w�}�nxt��&�S�&t~cfh�m|gJr{�{w`�~noy�}~¦��jgJw � h!qfr{y � t~cfns}2¥�w`pfq �
�vhO¿�pfno�vh�tvcfh³¦Syfwu¥�qoh � �`hlw{§�tvcfh²r�z�zfqxnoh � Ä�qxt~hO�O°;� yHtvcfns}&¥�w`�~¦¼¥�h³c�r\¯`hl}�t~p � nxh � nxyYr�¨Qzf�vnow{�vn�tvhO}�tv}
tvcfh��Kh!c�r\¯�now{��w�§Ut�¥,w � nxÁKhO�~hOy�t � h!Ä�yfnxt~now{y�}�w�§Utvcfh�Ä�qxt~hO��¥�n � tvc¼r{}¾rJ§[pfy��%t~now{yHw�§Ut~c�h�qowS�Or�q
}�c�r{z�h
w{§Ut~cfh��{�vn � ° � yfh�w{§Ut~cfw�}�h � h%Ä�y�n·tvnxw`y�}�¥dr{}�r�qo�~hNr � ��p�}~h � noy¼¬�­<mª}~nxg�pfqor�t~now{y�}�w{yªp�y�}�tv�~p��8t~p��~h �
�`�~n � }��S� ;»r���¿`p�h � " 7 7 $Q°��©tJc�r{}l�Kh!h!y }�c�wu¥�yYt~c�r�t�tvcfh!no�J¿`p�r�qon·t�rut~no¯{h���hOc�r\¯Snxw`��ns}�¯{h!�v�Y}�nogJnxqsr��
r{y � tvc�rutlt~cfhO� � nxÁKhO��w`yfqx�Y¿�p�r{y`tvn·t�rutvnx¯`h!qo�{°�bdc�p�}!´U¥�nxt~c r»zf�vw{zKh!�J��cfw{ns�%h�w�§�tvcfh/m|gJr{�{w`�~noy�}~¦��
�!w{y�}�tvr{y�t,¥,h&}�cfw`pfq � w{�ftvr�noy�t~cfh�}vr�gJh¾�~hN}�pfqxtv},¥�nxt~c�t~c�h�t�¥,w � nxÁKhO�~hOy`t � h!Ä�yfnxt~now{y�}O° � y;tvcfh&w�tvcfh!�
c�r�y � ´Snxt�c�r`}<�Kh!hOy�}~cfwu¥�y³tvc�rutN´`§[w`�Ãtvcfno},z�r{��tvno�!pfqsr��ÃtvhO}�td�Or{}~h{´`t~cfh¾}�hOy�}~n·tvnx¯Snxt��lw{§½t~c�h¾}~w{qop|t~now{y�}Ut~w
¯ur{�~nsrutvnxw`y�}2nxyJtvcfh�mSg³r��`w{�vnxy�}�¦S���!w{y�}�tvr{y`t<r{�~hdqowu¥&°
¶�}<r&�!w{y�}~hO¿�pfhOy��%h`´ut~cfh1t�¥�w � h!Ä�yfnxt~now{y�}Ãw�§Et~cfh
Ä�q·tvh!��¥�n � tvc¼r��vh�}~w{gJh!¥�c�r�t�hO¿�pfno¯ur�qoh!y�tO°���wu¥�hO¯{hO�O´|tvcfh��!w{�v�~hN}�zKw{y � h!y��!h&��h!t�¥�hOh!y/tvcfh�ySpfgJh!�vns�!r�q
� no}v�%�vh%tvn � rut~now{y�w{yYp�y�}�tv�~p��8t~p��~h � �`�~n � }�r{y � t~cfh²Ä�q·tvh!�lr�zfzfqonoh � t~wªtvcfh²hN¿`p�rut~now{y�}!´�no}��%h!�~tvr{nxy�qx�¼r
zKw{noy�t�¥,w{�~t~cS¥�cfnoqxh�t~w;�KhlnxyS¯{hN}�tvnx��rutvh � nxy¼t~cfh�§[p|t~p��~h�t~w�w{�|t�r�noy»gJw{�vh��~hOqxnsr���qxh � h%Ä�yfnxt~now{y�}�w{§Ãt~cfh
Ä�q·tvh!��¥�n � t~c½°

bdcfh³�vhO}~pfqxtv}jw`�|tvr{nxyfh � noy�r�}~nog�pfqsrutvnxw`y½´½noy�¥�c�no��cHt~cfh � n·ÁEh!�vh!y�t�noyfzfp|t�z�r{�vr{gJh%t~hO�v}¾¥,h!�vhl}~h%t
w`y�t~cfh���r{}~no}�w{§2t~cfh�}~h!y�}�nxt~no¯Sn·t���r�y�r{qx�|}~no}dzf�vh!¯Snow{p�}~qo� � hN}~�!�~no��h � ´fc�r\¯`h&��hOh!y»�!w{gJz�r��vh � noy � h%t�r�noqo}
¥�nxt~c¼t~cfhlh%�|zKh!�vnxgJhOy`t�r�q � rut�r;r{y � w�tvcfh!�¾ySpfgJh!�vno�Or�q
�~hN}�p�q·t�}!°&bdcfhlr��{�vh!hOgJh!y�t�¥�nxt~c¼h!�|z�hO�~nogJh!y�tv}
ns}�y�w�t��!w{gJzfqoh%t~hOqx��}vrut~ns}�§Ar{�8tvw{�v�{´��fp|t�w`pf���vhO}~pfqxtv}�r{�~h²�!w{gJzKh%t~nxt~no¯{h;¥�n·tvcYt~cfw�}�h³w`�|tvr{nxy�h � noyYt~cfh
¬�­<m�}~nxg�pfqor�t~now{y�}��~hOz�w`��tvh � noyC��h%§�° " 7 � $Q´2noyCz�r{��tvno�!pfqor{���%w`y�}�n � hO�~noyf�/t~c�h²§Ar{�%t�t~c�rut�w`pf���`�~n � no}
y�w�t~ns�%hNr��fqo�;�!w`r���}~h!�N°

mSw`gJh � ns}v�%�vh!z�r{y��%nohO}�r��vh<w{��}�hO�~¯`h � noy�z�r{��tvno�!pfqor{�µyfhNr���t~cfh,¥dr�¦{h<yfhOr{�µtvcfh��Kw � �{°
�1w{t~h,cfwu¥�hO¯{hO�
tvc�rutjtvc�rut&ns}¾�!w{gJgJw{yHt~w/r�qogJw`}�tjr{qxq2tvcfh³}�nog�pfqsrutvnxw`y�}¾nxy���h!§�° " 7 � $©°�� yHw{pf�&�Or{}~h�tvcfno}j�Kh!c�r\¯�now{�
�!w{pfq � ��h¼h%�|zfqsr�noyfh � �S�Ctvcfh¼qsr{��¦Lw�§&�~hN}�w`qxpft~now{y+nxy+tvcfns}²�vh!�{now{y w{�;���]t~c�h»p�}~hªw�§�r�¥,r{qxq�qor\¥&°
� y � h!h � ´{noy³w{� � h!�2tvw�r\¯{w`n � t~cfh�}�w`qxp|tvnxw`yJw�§Kt~cfh�±�wu¥LyfhNr��Utvcfh1¥dr�qoqW´�¥�c�no��c³ns}Ã�%w`gJzfp|tvr�t~now{y�r{qxqo�&tvw�w
h!�|z�r�y�}~no¯{h�§[w`�&h!yf�`nxy�h!h!�vnoyf��z�pf�~zKw`}~hO}O´Et~c�hJ�1h!ns��c�r�� � tj¥,r{qxqUqsr\¥�c�r`}��Kh!hOy�h!gJzfqowu�{h � °�¶�}&}�tvr�t~h �
noyCmShO�{° 7 ° 8S´µt~cfns}�¥dr�qoqUqsr\¥��`nx¯`hO}&r�yYr{zfzf�vw\�Snog³rutvh � hN}~�!�~noz|tvnxw`y�w{§�tvcfhJt~nogJh%¨ r\¯{hO�vr{�{h � yfhOr{��¨©¥dr�qoq
¯`h!qow|�%nxt���Ä�h!q � °�¶�}jr��%w{y�}�hN¿`p�h!y��!h{´En·tjns}�y�w�t&�%qohOr��¾¥�cfh!t~cfhO�j¬�­<m»�Or�yH��hJ�%w`pfzfqoh �¼� nx�vhO�%t~qo��¥�nxt~c
tvcfh��1h!ns��c�r�� � t<¥dr�qoq·¨©qsr\¥&´{}�noy��!h�t~cfh�nxy�}�t�r�y�tvr{yfh!w`p�}Ã¯`h!qowS�!n·t���Ä�h!q � ns}��!w{gJzfp|tvh � r�t�hOr`��cJt~nogJh%¨ }�tvh!z½´
¥�c�nxqoh{´:r{}¾}vr�n � zf�vh!¯Snxw`p�}~qx�`´Kr²t~noglh!¨©r\¯`h!��r��`h � tvr{yf�{hOy`tvnor{qµ¯`h!qowS�!n·t��/ns}�y�h!h � h � r`}�r{y»nxy�zfp|tj§[w{��t~cfh
¥dr�qoqKqor\¥&°Ubdcfh�§Ar{�%t�tvc�rut,t~cfhj�`qxw`��r�qK�~hN}�p�q·t�}<w`�|tvr{nxyfh � noy²tvcfh&}�nog�pfqsrutvnxw`y;r��vh�y�w�t�}�w�§Ar��,§[�~w`g t~cfh
h!�|z�hO�~nogJh!y�tvr{qKw`yfh¾no}dr�y�noy � no�~hN�8tdzf�~wSw{§½t~c�r�tdt~cfns}��%w`pfzfqonxyf��´|r�qs}�wln·§2�%w`y��%hOz|t~p�r{qxqo�³yfw{t,�vnx�`c�tO´ � wShO}
y�w�tÃ�{no¯{h1�!w{gJzfqoh%tvh!qo��¥��vw{yf�jzf�vh � ns�8tvnxw`y�}O°#��wu¥�hO¯{h!�N´\t~c�no}<z�w`nxy�tÃyfhOh � }Ãt~w&�Kh�§[pf�~t~cfhO�ÃnxyS¯`hO}�t~no�`rutvh � °
¶,tdtvcfh�}~r{gJh�tvnxgJh{´�yfh!¥Vr�zfzf�vw`r`��cfhO}Ã§[w{�dtvcfhjp�}�hjw{§µt~c�no}d¥dr�qoq·¨©qsr\¥À§[w{��¬µ­�m;y�h!h � t~wJ�Khjzf�~w`z�w�}�h �
r{y � ¯\r{qxn � r�t~h � °

mSp�glg³r{�~n � noyf��´<t~cfh/w`�~no�{noy�r�qonxt���w{§�tvcfno}J¥,w{�v¦Yns}�tvcfh»�%w`g��fnoy�r�t~now{yLw{§�pfzS¥�noy � }�t�r��fnoqxn � r�t~now{y½´
p�y�}�tv�~p��8t~p��~h � �`�~n � ´`nxgJzfqono�!n·t<t~noglh�r � ¯ur�y��%noyf�&r�y � t~c�h���h!ns��c�r{� � tÃ¥dr�qoqfqsr\¥L¥�nxt~cJtvcfh�¬µ­�mlw�§½�%w`g�¨
z��~hN}~}~nx��qxhjtvpf�~��pfqxhOy��%h`°,¶�qxqµt~cfw�}�h&hOqxhOgJh!y�tv}�r��vh�§[hNrutvpf�~hN} � h � no�Orutvh � t~w³noy � p�}�tv�~nsr�q
r��fnoqxnxt~nohO}1w�§2t~cfh
gJh!t~cfw � °d�1pfgJhO�~ns�!r{q½�~hN}�p�q·t�}1r��vh&�%w{gJzKh%tvn·tvnx¯`h&§[w{��tvcfh��!w{y�}~n � h!�vh � t~hO}�t��Or{}~h&¥�n·tvcªnxy��!w{gJzf�vhO}v}�no�Kh
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±�wu¥V}~w{qo¯{hO�v},tvc�rut � w³yfw�t�nxyS¯{w`qx¯`h&gJw`}�t�w�§2t~c�h�r��Kwu¯{hj§[hNrut~p��~hN}!°dbdcfh�p�}~h�w{§2¯`h!�v�;cfh!t~hO�~w`�{h!y�h!w{p�}
gJhN}�cfhN}µr{y � noglz�qxns�%nxt�tvnxgJh,}�tvh!zfzfnoyf��no}µnxqoqxp�}�tv�vr�t~h � r�y � nxt�¯ur{qxn � rutvhO}µw{pf��zf�~w`z�w�}�nxt~now{yj§[w`��r�ÁKw`� � r{�fqoh
noy � p�}�tv�~nsr�q½¬�­<mE°
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bdc�h¾r{p|t~cfw`�v}�¥�cfns}�c;t~w�t~c�r{yf¦;¶�°S��h!¯Snoh!p|�³§[w`�,t~cfhjnoglzKw{�~tvr{y�t,cfhOqxz��{no¯{hOy²nxy�t~c�h � hO¯{hOqxw`zfgJh!y�t,w{§
tvcfh�z��~hN}�hOy`t¾¥�w`�~¦E°�bdc�h!�ªr�qs}�w;¥�no}~cªt~w;t~c�r{yf¦ªr�qoqµtvcfhlm|nxySp�}�t~hNr�g §[w{��t~cfh�¦Snxy � cfw`}~zfnxtvr�qonxt��{´Kt~cfh
}v�%noh!y�tvn·Ä��j}~pfzfzKw{�~t1r�y � t~c�h&p�}�h!§[pfq � ns}v�%p�}v}�now{y�}!°

bdcfh�}~nog�pfqsrutvnxw`y�}d�~hOz�w`��tvh � cfh!�vhjc�r\¯{hj�Kh!hOy�zKh!�~§[w{�vgJh � nxy ��c�r{�~qoh �1hO�~gJnxt~h��%w`gJzfp|t~hO���%hOy�t~h!�
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