
HAL Id: inria-00072045
https://inria.hal.science/inria-00072045

Submitted on 23 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.

Distributed Optimization using Virtual and Real Game
Strategies for Aerodynamic Design

Zhili Tang, Jean-Antoine Desideri, Jacques Périaux

To cite this version:
Zhili Tang, Jean-Antoine Desideri, Jacques Périaux. Distributed Optimization using Virtual and Real
Game Strategies for Aerodynamic Design. [Research Report] RR-4543, INRIA. 2002. �inria-00072045�

https://inria.hal.science/inria-00072045
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

   
   

 IS
R

N
 IN

R
IA

/R
R

--
45

43
--

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

Distributed Optimization using Virtual and Real
Game Strategies for Aerodynamic Design

Zhili Tang — Jean-Antoine Désidéri — Jacques Périaux

N° 4543

September 2002





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

Téléphone : +33 4 92 38 77 77 — Télécopie : +33 4 92 38 77 65

���������	��

�������������	�����������	����� �!���"��#%$&���'�	�!�)(*�)�!�,+-���)(/.0���1�
2 �����3����#)�����546�)�875���	�9��:��!�)�;��<��&������#)�

=�>@?BAC?�DFEHG@IKJMLHNOEPG�QSR!G�TVUW?BG@NYX
Z\["?C]@Z_^V?)J`LWEHa\b�c@N_[
deZ\^"?fEHc'g

hjilk�mon�prq sOtum)vlwyx6z{t}|_~�n�z�|���z{t}moty��x�z�tu|�~
� n����O��z�k"mon"����|_mo�lw}n���n"�
���{|���n�z����W�F�'�

��x��l�H|���z � n3�{n"��iln"�{��iln�~W�	p\��p_�Yq�sOn"��z�n"m)�Hn��F�� � _��q����r�¡x�¢�nV�

£!¤�¥"¦�§6¨l©�¦�ª hjilty�!��n"�P|_��z!x��l�l�{|_x_��iln"�rz{iln¬«\vlnV��z{t}|_~­|�®�m�vlw¯z{t¯° � ty����t}�¡w}tu~¡x��{�±|���z{t}motu²"x6z{t}|_~³®´|��
|_��z�tum)v¡m%��i¡x��Hn � nV��tu¢�~³tu~µ�jn��{| � �O~¡x�moty���9v¡��tu~l¢¶¢_x�mrn�z{iln�|_���_·�hjiln¸n�mo�lwu|6��n � |���z{t}motu²�n���tu�
�Px���n � |�~¶��|_~\z��{|�w@z�i¡n�|��{��¹�º�ilty��i¬�¡��| � v¡��n"�3»_n��{�¸�{|��lv¡��z�|��lz�tumrtu²"x�z�tu|�~¶x�wu¢�|_��t}z�i¡mo���¡x���z{tu��vlwyx��{w}�
º�n�wuw¼��v¡t¯z{n � ®´|_�j�l��|_�lwun�m9�`|�®���|_~¡��z���x�tu~ln � |_��z�tumot}²Vx6z{t}|_~¡��·@½¬nF�Hn���®´|��{m�x�~!x�tu��®´|_t}w � ��x�¢��{n � v¡�Sz{t}|_~
v¡~ � n��	z{iln���|_~¡��z{�{x�t}~\z	|�®H��|�~¡��z{x�~\z�¾	¿À¹�x�~ � xFw}t}®ÁzMm9x6��t}motu²"x�z�tu|�~)v¡~ � n��	z{iln���|�~P��z{�{x�t}~\z@|�®H��|�~¡��z{x�~\z
¾�ÂO·ÄÃ�n"��n_¹�º�n�tu~\z��{| � v¡��n�xÄ�{��x�wux��)x � ��|�tu~_z�»6x���tyx��lwunoz�|Å��x�z�ty��®´�Åz�ilnV��n!��|�~P��z{�{x�t}~\z{�"·�ÆÇ|_mo�¡x��{t}~¡¢
º�t}z�i/z�iln
vl~¡��|�~¡��z���x�tu~ln � ��x���n�¹@z{iln"��n���|�~P��z{�{x�t}~\z{����x�~È�Pn
n"x_��tuwu�Åtumo�lw}n"mon�~\z�n � �O�¶t}~\z{��| � v¡��t}~¡¢
x�~µx �l� t¯z{t}|_~¡x�we�{��x�wux���x�wu¢�n"�l��x�ty�
x � ��|�tu~\z�n"«\v¡x�z�tu|�~�·ÊÉ¡vl��z�iln"��mo|��{n�¹�z{ilnÅx��P|6»_n
mon�z�il| � |_w}|_¢�ty��x�w
tu~l¢_��n � t}n"~\z{��x��{n���|_m)�ltu~ln � º�t}z�i9x�®´|��{m)v¡wux�z�tu|�~ � n��{t}»_n � ®´��|_m&Ë�Ì6Í9Î�Ï�ÐOÎ�Ñ6ÒSÓ�z�|�z{��nVx6zMm�vlw¯z{t¯°À�H|�tu~_z
x�t}��®´|�tuwW|���z{t}motu²"x�z�tu|�~�·M�et}��®´|�tuw���iPx��Hn"��x��{n�|���z{t}motu²�n � x_����|�� � t}~¡¢�z�|9»6x���tu|�v¡�jx�n��{| � �\~Px�motu�����{t}z�n��{tyx
Ô vl~ � n"����|�~lÕ¡tu��z�Ö�·��Mx_��i�× �lwuxØ�_n��VÙ�tu~�xF���Omomon�z��{ty�ÇÚFx���i�¢_x�mrnÇ|���z{t}motu²�nV��|_~ln�Ù ��|6º�~)���{t¯z{n��{t}|_~3v¡��t}~l¢
tu~�®´|_��m9x6z{t}|_~��l�{|6»Ot � n � �O�oz�iln�|�z{iln�����·@hjiln�Úex_��i�nV«\vlt}wutu�l��tuvlmÛz{iln�~
��|��{�{n"���P|_~ � ��z{|�z{iln3��|_w}v�z{t}|_~
|�®	xrm)v¡w¯z{t¯°À�P|_t}~\z�|��lz�tumrtu²"x�z�tu|�~�·MsOv¡�¡��|_~lty�VÜ6h���x�~¡��|�~lty��ÕP|6º���x���|_vl~ � w}t}®Áz�tu~l¢�x�tu��®´|�tuwu�jx��{n�x�~¡x�w}�O²�n �
�O�!Ý�Þ�ßuÎ�ÒSàBÌ�á0��|�mo�lv�z�x6z{t}|_~¡��·MsOn"»�n"�{x�wPâOtu~ � �j|�®@x�tu��®´|_t}w¼���lwut¯z�z�tu~l¢_��x�~ � x�n��{| � �\~Px�motu� � nV��tu¢�~
��x���n"�
x���nj��|_~¡��t � n"��n � tuw}wuv¡��z���x6z{t}~l¢�»Otu��z{v¡x�w�x�~ � �{n"x�w\¢\x�mon���z{�{x�z�n"¢�tun"�"·�sOv¡�"��n"�{��®´vlw � n"��tu¢�~r��nV��vlw}z{����|�~�ãP��m
z{iln�»6x�wut � t¯z��ox�~ � n�ä9��n�~¡���)|�®Pz{iln��l�{n"��n�~\z � n"��tu¢�~omon�z�i¡| � tu~�x��¡x���x�wuwun�wl��|_mo�lv�z�tu~l¢3n"~\»Otu��|_~lmon�~\z"·
åÄæ\çWè{é)ê §6ë	¥�ª�ì tu��z��{t}�¡v�z�n � �F��z{t}motu²"x6z{t}|_~�¹ ì ty��z��{t}�lvlz�n � �@x���x�wuw}n"w@ÆÇ|�mo�lvlz�tu~l¢¡¹'í�v¡w¯z{t¯°À|�����nV�Sz{t}»_n
�F�lz�tumrtu²"x�z�tu|�~�¹@�F��z�tum9x�wÇÆÇ|�~\z{��|_w	hjiln"|��{��¹'�Mvlw}n"���M«\v¡x6z{t}|_~¡�"¹'� � ��|�tu~\z��M«\v¡x6z{t}|_~¡��¹�Úex���i¶î�x�mon�¹
ïFt}��z�vPx�w�ðñ��n"x�w	î�x�mon3��z{�{x�z�n�¢_t}nV��¹lsOiPx��Hn3�¡x���x�mon�z{n��{t}²Vx6z{t}|_~



�����	���;���'���@���)� �
���¼���@��
�� � � ���	��("�����)�)�5�
���5�¼�	����� � #)�����5�
���¼�����
� � ��(��8�)�������'�	�!��(������ <��)�!<Ç�����	���)� �����	�"�1�)(����!� 46���@�1�

� � �	�9�!:9�!�)�;�	�9���


�� ¥�
�� � ª ÆÇnF�{x��l�P|_��z`x��l�l�{|���iln�wux)«_v¡n"��z�tu|�~ � newfÙ |���z{t}moty��x�z�tu|�~9m)v¡w¯z{t � ty�{��tu�lw}tu~¡x�t}�{n�n�~���|�~¡��n���°
z{t}|_~o|���z{t}m9x�wun � nj®´|_��mon�x��"��| � �O~¡x�motu«\vln��¡x���v¡~ln�®´|��{m)v¡wux�z�tu|�~ � njz��O�Pnjz{i���|_��tun � n"�¼��n�v��¼·@�MÙ |���z{t¯°
moty��n"vl��nV��z���|�~¡��z��{vlt}z��¡x���wun"��|�v�z{t}wy����wyx��{��tu«\vlnV� � nÄwux¬z{i���|_��tun � vµ��|�~\z�����wun�¹���n¸«\vltF��|�~ � vlt¯z��
� n"�3x�wu¢�|_��t}z�i¡mrnV� � Ù |_��z�tumotu�{x6z{t}|_~¬z��{k"���{|��lv¡��z�nV���¡x���z�ty��v¡w}tuk��{n�mon�~\z3�ltun�~¶x � x���z��"�3x�vl�Y�l�{|��lwuk�mon"�
��|�~\z���x�tu~\z{�"·��F~����Vx�wutu��n�wuxo��� � v¡�Sz{t}|_~ � n3z���x��Á~���n � Ù vl~Ä�l�{|�ãPwC¹��o�H|���z{x�~¡��n���|�~¡��z{x�~\z�n�¹¡n�zewyxom9x6��t¯°
moty��x�z�tu|�~ � n���x��H|���z{x�~¡��n_¹��Fz���x��Á~���n���|_~¡��z{x�~\z{n�·@ÆÇnV����|_~_z{�{x�t}~\z{n"�@��|_~\z	z{�{x�t¯z���nV�@�¡x��@wfÙ tu~\z��{| � v¡�Sz{t}|_~
� Ù vl~¡n�»6x��{tux��lw}n�x � ��|�tu~\z�n��{��x�wux�t}�{n9��vl�¡�lw��"mon�~\z{x�t}�{n�·���~È��|_mo�¡x���x�ty��|_~¬x�v¶��x�� � n�wfÙ |_��z�tumotu�{x6z{t}|_~
�{x�~P�Ç��|�~\z���x�tu~\z�n"�"¹O��n�z�z�n�¢��"~�����x�wuty��x�z�tu|�~9~�Ù t}~\z{��| � vlt}z�«_v'Ù vl~¡n�~¡|�vl»_n�wuw}n��"«\v¡x6z{t}|_~!x � ��|�tu~\z�n����"x�wyx�tu��n_·
ì n��lw}vP��¹���n"�	t}~¡¢���� � tun�~\z{��m���z{il| � |�wu|�¢_tu«\vlnV�'��|�~\z	��|�m)�¡t}~��V� �Fvl~lnÇ®´|��{m)v¡wux�z�tu|�~ � �"��tu»��"n � n�wux�z�i��"|�°
�{tun � n"����n�v��9�H|�vl��z{�{x�t¯z{n��Çw}n��¡��|_�lw}k"mon � Ù |_��z�tumotu�{x6z{t}|_~9m)vlw}z�tu�H|�tu~_z � Ù v¡~��l�{|�ã¡w � Ù x�t}wun�·@��nV��®´|_��mon"�
��|�~\z�|_��z�tumotu����nV��»Otu�!�o»Oty� � n � t#"$���{n�~\z{�F���{t¯z{k��{n"��x����{| � �\~Px�motu«\vlnV� Ô n"~¸��|�~lÕ¡t¯zSÖS·�ÆÇi¡x�«\vlnj��|_vln�v¡�"¹
� x�~¡��v¡~F��n"v����Om���z{��ty«\vln � neÚFx���i�¹�|_��z�tumotu��n�vl~�����t}z�k"��n � |_~l~���n"~�z{n�~¡x�~\z`��|�mo��z{n � Ù t}~l®´|��{mox�z�tu|�~¡�
®´|_vl�{~lt}nV�j�¡x��ew}nV��x�v�z{��nV��·Ç�MÙ �"«\vltuw}tu�l�{n � n�Úex_��iÄx�tu~¡��t'x6z�z�n"t}~\ze��|_���{n"���H|�~ � �owux9��|�wuv�z{t}|_~ � Ù vl~Ä�l�{|�°
�¡w}k"mrn � Ù |���z{t}moty��x�z�tu|�~¸m�vlw}z�tu�P|_t}~\z"· ì n"�%�V��|�v¡w}n"mrn"~\z{����vl�P��|_~ltu«\vlnV��n�zFz{�{x�~¡����|�~¡tu«\vlnV�ex�vlz�|�v¡� � n
�¡��|�ã¡wu���P|_��z�x�~\z{����|_~_zrx�~¡x�w}�����"�3�¡x��)vl~ ��| � n�n"vlw��"��tun�~'·¸��w}vP��tun�vl���)z��\�Hn"� � n��Px���z{x�¢_n � n"��z�n"���{t¯°
z{|�tu��nV�`x_����|���t&�"�`x�v�����|�vln"vl�{�Çn�z��lwuv¡��tun�v¡�{����x_��°fz�nV��z�� � n���|�~P��n��lz�tu|�~�x����{| � �\~Px�motu«\vln���|�~\zj��|�~P��t � ��°
���"�Mt}wuw}vP��z{�{x�~_z � t}»_n�����nV�M��z{�{x�z��"¢�tun"� � n`��n�v��o���"n�wy��|�v9»Otu��z{vln�wy�"·	�'n"�M���"��vlw}z{x�z{�M��|�~�ã¡�{mon�~\zMwyx3»6x�wut � t}z��
n�z�wCÙ n�ä��"x���t}z�� � n3wyxrm���z�i¡| � n3�P|_vl��wuxo��|�~¡��n���z{t}|_~ � x�~¡�jvl~�n�~O»Otu��|_~l~ln�mon"~_z � n3�"x�wy��vlw��Px���x�wuw}k"w}n_·
'ñê ¦V¥ è ©�( � ¥Fª �F�lz�tumrty�{x6z�tu|�~ � ty��z��{t}�lv���n�¹Ø��x�wu��vlw��¡x��{x�w}wuk�wun � ty��z{��tu�lv��_¹"|_��z�tumotu�{x6z{t}|_~�m�vlw}z�tu|�����nV�Sz�t}®�¹
z{i���|_��tun � v¸��|�~\z�����wun�|���z{t}m9x�wf¹��V«_vPx6z�tu|�~P� � Ù ��vlwun��V¹��"«\v¡x�z�tu|�~¡�ex � ��|_t}~\z�nV��¹���n�v � n)ÚFx���i�¹¡��z���x6z���¢�tun"�
� nÇ��n"v����"n�w¼|�v�»Otu��z{vln�wf¹��¡x���x�m���z��{tu�{x6z{t}|_~ � n�®´|��{mon



�)à����CÒSà���Þ�� Î	��

���CàÁÍrà��VÌ��fàBÑ6á¬Þ��SàÁá�����àÁÒ��CÞ¡Ì�ß�Ì6á����FÎ{Ì�ßMË�Ì6Í9Î����CÒ{Ì�� Î���àBÎ�� �

� �����	�����	�

�! #" ¦"§ ê ë�
�©�¦%$ ê " &

')( æ " æ §6¨�(+* ê §�� 
 (´¨�¦%$ ê " ê-,/.�0'æ £rë21 ê $ " ¦�£4353'§ ê ¨l© 0 ¦ ê76 3'¦%$ �*¨�(+8 æ ¥%$:9 " ;

<>=?" © ê " ¥"¦�§6¨2$ " æ ë 6 3�¦@$ �*¨�(+A ê " ¦�§ ê ( .B0'æOê § ç C

D A ê " ¥"¦�§6¨2$ " æ ë 6 3�¦@$ �*¨�(+A ê " ¦�§ ê ( .B0'æOê § ç ��D
pP·�E ì ��x�¢�í�tu~lt}motu²"x�z�tu|�~?F�~ � n"��z�i¡n�ÆÇ|�~¡��z���x�tu~\z�|�®MÆÇ|_~¡��z�x�~\z���t}®Áz ·3·�·3·�·3·�·3·3·�·3·GE"p
pP· � �'t¯®ÁzFí¸x6��t}motu²"x�z�tu|�~?F�~ � n"��z�i¡n�ÆÇ|�~¡��z���x�tu~\z�|�®MÆÇ|_~¡��z�x�~\z ì ��x�¢¶·3·�·3·�·3·�·3·3·�·3·GE�H

&JI 
�� æ §K$B©�¨�(  �L3�( æ � æ " ¦"¨�¦%$ ê " 'NM
�l·�E Úevlmon��{tu�"x�w����{|���n � vl�{nY·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·&�� 
�l· � ì n"��tu¢�~Ä�@x���x�mon�z{n����ñ·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·&�2E
�l· � íÄn"��iÄíÄ|6»�n�mon"~_z ·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·&�2E
�l· p �Mvlw}n"�FsO|_w}»_n���·3·�·3·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·&�2E
�l· � � � ��|�tu~_zFs�|�wu»�n���·�·3·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·&�_�
�l· O sOz�n��¸sOtu²�n��M»Øx�w}vPx6z�tu|�~ ·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·&�_�

P>I ¨l¥ 0 ( ¨�� æ 'N<

; 8Q$´¥"¦�§�$´¤ 
�¦ æ ëRA ê �L3 
�¦%$ " 9 '2D

S>T § ê ¤ ( æ �*¥ =?" ë æ §QU�¦�
�ë ç '-&
V ·�E ÆÇ|_~¡��z���x�tu~ln � sOtu~l¢�wun3��|_t}~\z���tu��®´|�tuw ì ��x�¢�í�tu~ltumot}²Vx6z�tu|�~ ·3·�·3·3·�·3·�·3·�·3·3·�·3·&�_�
V · � ÆÇ|_~¡��z���x�tu~ln � sOtu~l¢�wun3��|_t}~\z���tu��®´|�tuw'��t}®ÁzFíÄx6��tumot}²Vx6z�tu|�~�·�·3·�·3·3·�·3·�·3·�·3·3·�·3·&�_�
V · � h�º�|�° ��|_t}~\z���tu��®´|�tuw ì ��x�¢�í�tu~ltumrtu²"x�z�tu|�~­·3·�·3·3·�·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·&�WO
V · p h�º�|�° ��|_t}~\z���tu��®´|�tuw���t}®ÁzFíÄx6��tumrtu²"x�z�tu|�~HÜ ì ��x�¢oí�tu~lt}motu²"x�z�tu|�~�·3·3·�·3·�·3·�·3·3·�·3·&�WO

C 
!æ ¥�
 (Á¦"¥ '-;
X ·�E s��lw}t}z�z{t}~¡¢ ì n�ã¡~lt}z�tu|�~Ê·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·&��H
X · � ÆÇ|_~¡��z���x�tu~ln � s�t}~l¢_w}n��	|�tu~\zj�et}��®´|�tuw ì ��x�¢oí�t}~¡t}motu²"x6z{t}|_~�»Otyxrî�wu|��¡x�w'�F��z�tumot}²Vx6z�tu|�~
íÄn�z�i¡| � ·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·&� V

X · � ÆÇ|_~¡��z���x�tu~ln � sOtu~l¢_w}nr��|_t}~\z���tu��®´|_t}w	��t}®Áz3íÄx���t}motu²"x6z{t}|_~Ä»Otux�î�wu|��Px�wM�F��z�tumot}²Vx6z�tu|�~
íÄn�z�i¡| � ·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3· �_ 

X · p s�t}~l¢_w}n��	|_t}~\z���tu��®´|_t}w ì ��x�¢9í�tu~lt}motu²"x�z�tu|�~�»Otuxrïetu��z�v¡x�w'î�x�mon�s\z���x6z{n�¢�tun"� ·3·3·�·3· �\�
X · pP·�E ��n"��vlw}z{�j|�®�Él�{|�~\z�Ü6��nVx���sO�lwut¯z�z�tu~l¢�º�t}z�iÄh'º�|9��wyxØ��n����3·3·3·�·3·�·3·�·3·3·�·3· �\�
X · pP· � ��n"��vlw}z{�j|�®�Él�{|�~\z�Ü�í�t �l� wunØÜ���n"x��jsO�¡w}t}z�z{t}~l¢9º�t}z�i¸hji¡��n"n��MwuxØ�_n���� ·�·3·3·�·3· �\�
X · pP· � ��n"��vlw}z{�j|�®���w}z�n"��~Px6z�tu~l¢�sO�lwut}z�z�tu~l¢9º�t}z�iÄh�ºÇ|9��wyxØ��n"�{�j·3·3·�·3·�·3·�·3·3·�·3· ��H

X · � h�º�|�° ��|_t}~\z���tu��®´|�tuw ì ��x�¢�í�tu~ltumrtu²"x�z�tu|�~
»Otuxo��nVx�w'î�x�mon)s\z{�{x�z�n"¢�tun"� ·�·3·�·3·3·�·3·0p\ 
X · �l·�E ��n"��vlw}z{�j|�®�Él�{|�~\z�Ü6��nVx���sO�lwut¯z�z�tu~l¢�º�t}z�iÄh'º�|9��wyxØ��n����3·3·3·�·3·�·3·�·3·3·�·3·0p-E
X · �l· � ��n"��vlw}z{�j|�®���w}z�n"��~Px6z�tu~l¢�sO�lwut}z�z�tu~l¢9º�t}z�iÄh�ºÇ|9��wyxØ��n"�{�j·3·3·�·3·�·3·�·3·3·�·3·0p_p

Y
Y[Z�\2]�^_]�`



p �'Ð_à��@à�Ï¡Ì�á������lÎ�Ì6á��Fá-�ÀÑ�àÁáHÎ �
	��Sà ��	�ÒSà��
��Ì�����Þ¡Î���	�ÒSàBÌ�Þ��

X · O h�º�|�° ��|_t}~\z���tu��®´|�tuw_��t}®Áz	íÄx���t}motu²"x6z{t}|_~HÜ ì ��x�¢�íÄt}~ltumot}²Vx6z{t}|_~ ì nV��tu¢�~�»Otux���n"x�w\î�x�mon
sOz���x6z�n"¢�� ·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·�·3·�·3·�·3·3·�·3·�·3·�·3·3·�·3·0p�H

��M A ê " © ( 
'¥%$ ê " &NM

���5Y����



�)à����CÒSà���Þ�� Î	��

���CàÁÍrà��VÌ��fàBÑ6á¬Þ��SàÁá�����àÁÒ��CÞ¡Ì�ß�Ì6á����FÎ{Ì�ßMË�Ì6Í9Î����CÒ{Ì�� Î���àBÎ�� �

� � �)���	�9����<`�	�����

íÄvlw¯z{t¯° � ty����t}�¡w}tu~¡x��{�È|_��z�tumot}²Vx6z�tu|�~ Ô í ì ��Örty�9¢_x�t}~¡t}~l¢*tumo�P|_��z�x�~¡��n
tu~­�jn��{|�~¡x�v�z�ty���rtu~³|�� � n��rz�|
mon"n�z@º�t¯z{i���|O��t}n�z��WÙ �'~ln�n � ��·@í ì �³��x�~��Pn � nV������tu�Pn � x��	x�mon�z�il| � |_w}|_¢��F®´|���z�iln � n"��tu¢�~�|�®¡������z�n�m9�
º�i¡n��{n`z{ilnÇtu~\z�n"�{x_�Sz�tu|�~��Pn�z�ºÇn"n�~r��n"»�n���x�w � ty����t}�¡w}tu~ln"�	m�v¡��z��Hn���|�~P��t � n��{n � ¹Øx�~ � º�i¡n��{n`z{iln � n"��t}¢_~ln��
ty�Ç®´��n"nez{|9��tu¢�~lt}ãP�"x�~\z�wu�9x "Wn"�Szjz{iln�������z{n�m��Hn���®´|��{m9x�~¡��netu~!mo|_��nez�i¡x�~!|_~ln � tu�{��tu�lwut}~ln_·�� ~�z{iln�w}t}z�°
n"�{x�z�vl�{n�¹���|�~\z��{tu�lv�z�tu|�~P�ez{|¸��tu~l¢_w}n�° � ty�{��tu�lw}tu~lnox�~ � ÜØ|��3��t}~¡¢�wun�°À�P|_t}~\z � n"��t}¢_~Å|_��z�tumot}²Vx6z{t}|_~¬x��P|_vl~ � ·
hji¡n�z�ºÇ|9m9x�tu~¸��i¡x�w}wun�~l¢_n"�j|�®Mí ì � x��{n3��|_mr�¡v�z{x�z�tu|�~¡x�w�n����Hn�~¡��n)x�~ � |_��¢\x�~ltu²"x�z�tu|�~
��|�mo�lwun���t}z���·
hji¡n�t}~l¢_��n � tun�~\z{��|�®���wyx��{��ty��x�wlx��l�l�{|_x_��iln"�	tu~�x�v�z{|�m9x6z{n � |��lz�tumrtu²"x�z�tu|�~otu~¡��wuv � ne��i¡x��Pn��Px���x�mon�z{n���°
tu²"x�z�tu|�~�¹l�"x�wy��vlwuv¡�j|�®�»6x��{tux�z�tu|�~¡��x�~ � ��|�~\z{��|_wPz{iln�|_���_¹lx�~ �
� nV����n�~\ze��|_w}vlz�tu|�~
mrn�z�il| � ��� ���	� 
��C·
�emr|_~l¢�z�iln�m9x�~O�rz�n"��i¡~ltu«\vlnV�Çz�i¡x�z�i¡xØ»_n��Hn�n�~ � n"»�n�wu|��Hn � ¹�z{iln�t}~O»�n"�{��n � nV��tu¢�~�mrn�z�il| � � 
��	� ���	� 
��

ty�3�Hn��{i¡x��P��z�iln�mr|\��z�º�t � n"w}�¬v¡��n � ·�hjilty�3mon�z{il| � tu�)��n"»�n��{n�wu�¸�{n"��z��{tu��z�tu»�n9�Hn"�"x�v¡��n9t¯z�� � n"�Pn"~ � �
|_~�z�iln�n����Hn��{t}n"~¡��n)x�~ � âO~l|6º�wun � ¢_n3|�®@z�iln � n"��tu¢�~ln"��z�|�n"��z{x��¡w}ty��i � n"��t}��x��lwun3»�n"w}|���t¯z��
|����¡��nV����vl�{n
� tu��z��{t}�¡v�z�tu|�~¡�"·�� ~rx �l� t}z�tu|�~�¹6z{ilnjmon�z�i¡| �o� |OnV�@~l|�z�wun�~ � t¯z���n"w¯®Hz�|�z{ilnjt}mo�H|_��t¯z{t}|_~�|�®W��|�~¡��z���x�tu~\z{� � ��� ·
hjiln�~ln��\zjmo|_��zÇ�H|��lv¡wux���x��l�l�{|_x���i9ty�Çº�i¡x6z�îr·���vl��v¡»\v¡wux3n�zjx�wC· � ��� �{n�®´n��{�{n � z{|�x��`z�i¡n)× w}|O|\��n"w}�

��|�vl�¡w}n � |���z{t}motu²"x6z{t}|_~ Ô �@Æ���ÖSÙu·�� ~Äz{ilty�Fx��l�l�{|_x���i'¹lz�i¡n�x�~Px�wu�O��ty���l�{|��lwun�m-tu����|�wu»�n � m9x�~\�!z�tumon"�
z{|�ã¡~ � z�i¡ne¢���x � t}n"~_z�|�®¼z{iln���|_��zM®´vl~¡��z�tu|�~!º�t¯z{i�ã¡~lt}z�n � t�"Hn"��n"~¡��ne®´|��{m)vlwyxl·@hjilty��¢���x � tun�~\z`ty�`vP��n �
�O�9x9× �lwyx���âr�P|Ø�¼Ù\|���z{t}motu²�n"�`z{|�ã¡~ � z�iln��PnV��z���i¡x�~l¢�n�z{|�z{iln � n"��t}¢_~9»Øx���tyx��¡w}nV��·@hjilnF��|�mo�lv�z�x6z{t}|_~
��|_��z�|�®�z�iln
�l�{v�z�n�°C®´|_�{��n�mon�z�i¡| � v¡��v¡x�wuw}�*n��O|_���¡t¯z�x�~\z � v¡n�z�|Åz�i¡n�®Bx���z�z{i¡x6zo~��BE
x�n��{| � �O~¡x�moty�
x�~¡x�wu����ty��x��{n�~lnV��n"�{�{x��{��¹�~9�Hn�tu~l¢3z{ilne~Ovlm��Pn"�M|�®¼�¡x��{x�mrn�z�n"�{� � n�ã¡~ltu~l¢3z{iln�¢�n"|�mon�z{���)z�|�|_��z�tumot}²"n�·
����x�mo�lw}nV�r|�®ez{ilty�rx��l�l�{|_x_��i/x��{n�®´vl~ � tu~ ��n�®B��� O���� H���� V �f· hjiln
�@Æ��-mon�z{il| � �"x�~/�Hn�t}mo�l�{|6»�n �
�O�¸x�~¡x�wu�\z�ty��x�wuwu�Än�»6x�wuv¡x6z{t}~¡¢�z{iln9��n"~¡��t}z�tu»Ot¯z�� � n��{t}»6x6z{t}»_n"�ez�i¡x�z�x��{n�~ln"n � n � z{|!v¡� � x�z�nrz�i¡n � n"��t}¢_~
»6x���tyx��lwun"� � ��� · Fe��v¡x�wuwu��¹	z�ilty����nV«_v¡t}�{n"��z{iln�tu~O»�n"�{��t}|_~*|�®ex�~¶n��Oz��{n�mon�wu�Åwyx��{¢�n9m9x�z��{t¯�¼·YÉ¡|���z{il�{n�n�°
� t}mon�~P��tu|�~¡x�w��l�{|��¡w}n"mo�"¹Vz�ilnj��t}²"n`|�®�z{ilty�'m9x6z{��t}����x�~3��n"~ � n���z�i¡n`mon�z{il| � tumr�¡�{x_�Sz�ty��x�w�º�t}z�ir��vl�{��n"~\z
��|�mo�lv�z{n��jz{n"��il~l|_w}|_¢�� � ��� ·
î�n"~ln�z{tu�ox�wu¢�|_��t}z�i¡mo� Ô î��F�{Ö � ���	� ����� |�"Hn"�3x�~Yx�w¯z{n��{~¡x6z{t}»_n�z�|!¢���x � tun�~\z�°f¢_vlt � n � ��n"x��{��i�·�hjiln9î��e�

x�w}¢_|��{t¯z{ilm z��{n"x�z{��x3��n�z�|�® � nV��tu¢�~r�P|_t}~\z���t}~rz{iln � n"��tu¢�~o���¡x_��n�x��`xF�H|��¡vlwux�z�tu|�~r|�®Wt}~ � t}»Ot � v¡x�wu�@z{i¡x6z
�¡��| � v¡��n"��x�~¡|�z�i¡n��3��n�z3|�®Ç�H|�tu~\z{�3x_�3x!¢_n�~ln"�{x�z�tu|�~¸|�®Ç�¡x���n"~\z{���l�{| � v¡��nV��z�ilno~ln��\z3¢_n�~ln"�{x�z�tu|�~Y|�®
��i¡t}w � �{n�~�·@�Kî��µ��|�mo�l�{tu��n"��x�mon"��iPx�~lty��mñ®´|��M�Px�tu��tu~l¢3vl�oz{iln � nV��tu¢�~o�H|�tu~_z���tu~_z{|3z�i¡n��¡x�tu�M|�®H�¡x���°
n"~\z{�Ç®´|��Çz���x�~¡��®´n���|�®'z�iln��¡x���n"~_zj��i¡x���x���z�n"��ty��z{tu��z�|o��ilt}w � �{n�~
x�~ � ®´|_�jm)v�z�x6z�tu|�~P�`z{i¡x6zj|����"x���t}|_~¡x�wuw}�
n"~ � |6º���iltuw � ��n"~Äº�t¯z{i¸®´n"x�z�vl�{n"�Fx��¡��n�~\zetu~¸n"t¯z{iln����¡x��{n�~\zV·ehjiln)monV��i¡x�~lty��m8®BxØ»_|������l�{|��¡x��lt}wut}z�ty��x�w
����nVx6z{t}|_~�|�®H��iltuw � ��n"~�z{i¡x6z`x���nj�Hn�z�z�n��Mz�i¡x�~r�Px��{n�~\z{�@tu~oz�n"��m9�@|�®Hz�i¡n�|�����nV�Sz�tu»�nj®´v¡~¡�Sz{t}|_~ox�~ � ��x�z�ty��°
®Bx_�Sz{t}|_~�|�®W��|�~¡��z���x�tu~\z{�"·�hjiln�m�v�z{x�z�tu|�~rmrnV��i¡x�~¡tu��mñtu~�î��e��ty�@�¡x���z�ty��v¡wux���wu��tumr�H|���z{x�~\z	z{|3�l�{n�»�n"~\z
z{iln��¡��|���nV���3®´��|_m n"~ � tu~l¢¸vl�Ètu~/xÄwu|���x�wMmot}~ltum)v¡m � ��� ·¸��w}z�il|_vl¢�i î��F� � |_~�Ù z��{n"«\vltu��n9¢_�{x � t}n"~\z
tu~�®´|_��m9x6z{t}|_~�¹Oz�i¡n���x���n3x�wy��|�iltu¢�i¡w}�
��|_��z�t}~
z{n��{m�|�®`Æ�� F z�tumon�·

� ~ z�iln¬�¡x_��zÄ��n"»�n"�{x�we��nVx�����¹Fx/wyx��{¢�nY®´|O��v¡� � ��� �!� ��
��	� �����	� � 
"�	� �����	� ��#�� �"x�monY�¡x_��âµx�¢\x�tu~µ|�~ � n"��t}¢_~
x�w}¢_|��{t¯z{ilm9�9tu~­z�ilnÅx��{n"x*|�®�¢_�{x � tun�~\z�°À�¡x���n � |��lz�tumrtu²"x�z�tu|�~�·Ê��n"��n"x�����i³i¡x���®´|���v¡��n � |_~µ��n"»�n"�{x�w
mon�z�il| � ��®´|��@|_��z{x�t}~ltu~l¢���n"~¡��t¯z{t}»Ot}z��3t}~�®´|_��m9x�z�tu|�~�¹�x�~ � m9x�~O��|�®Pz�ilnV��njx��¡�l��|\x���ilnV���{n�wu�3|�~rx � ��|_t}~\z�°
»6x���tyx��lwunr®´|��{m)vlwyx6z{t}|_~Y®´|_�3n�ä���tun�~\z{w}�¬��|�mo�lvlz�tu~l¢¸��n"~¡��t¯z{t}»Ot}z�� � n"��tu»6x6z�tu»�nV��·�hji¡n�x � ��|_t}~\z�»6x��{tux��lwun
z{n"��il~¡tu«\vln�ty���¡x���z{tu��vlwux���wu�)x�z�z���x���z�tu»�n�®´|��Mx�n��{| � �O~¡x�moty� � n"��t}¢_~r�¡��|_�lw}n"mÊtu~9º�iltu��i9x�wyx��{¢�n�~Ovlm)�Hn��
|�® � n"��t}¢_~­»6x��{tux��lw}nV��x��{n¸��|_~¡��t � n"��n � ¹j��n�z���n"wux�z�tu»�n"w}�/®´n�º ��|_~¡��z{�{x�t}~\z���·���tu��|_~l~lnVx�v³i¡x � nVx��{w}tun��
tu~lt}z�tyx6z{n � ��z{v � tun"�j|�®�z�iln�v¡��n�|�®@��|�~\z{��|_wPz{iln�|_���o®´|_�j|���z{t}m�vlm ��i¡x��Hn � n"��t}¢_~!|�®	������z{n�m9��¢�|6»�n"��~¡n �
�O�9n"w}wut}�lz�ty�FnV«\v¡x6z{t}|_~ � 
"���	� 
"
"� ·�h%$�x_��x�~�¹&��v¡��vl»Otuwuxrx�~ � s�x�wux_�`i¡xØ»_nF�¡��|_�P|\��n � x)|_~ln�° ��il|�zjx��l�l�{|���i � ���

Y
Y[Z�\2]�^_]�`



O �'Ð_à��@à�Ï¡Ì�á������lÎ�Ì6á��Fá-�ÀÑ�àÁáHÎ �
	��Sà ��	�ÒSà��
��Ì�����Þ¡Î���	�ÒSàBÌ�Þ��

tu~�º�i¡tu��i9z{iln3��|_~¡��z{�{x�t}~\z`�{n��¡��nV��n"~_z{n � �O�oz�i¡neÕ¡|6º­nV«\v¡x6z{t}|_~¡�`~¡n�n � |�~lwu�o�Pn��{x6z�ty��ã¡n � �\�rz{ilneãP~¡x�w
��|�~O»�n"��¢_n �Å� n"��t}¢_~¶��|_w}v�z{t}|_~¡�"·
� � ��|_t}~\z)mon�z�il| � �)i¡xØ»�n9x�wy��|Ä�Pn"n�~¶v¡��n � �O���jxØ���{x�w � �����!� �����	� ����� x�~ �
�Mw}nV��i¡x�âO� � 
����f¹¡x�~ � �O�
Æ�x��lvlâ!x�~ � í�| � t � 
�#��À¹¡x�~ � �O���e~ � n"�{��|�~ � ��#��À·

� ~¬z�i¡tu���{n��H|���z"¹'x
mon�z{il| � �¡x���n � |�~¬|���z{t}m9x�wM��|�~\z��{|�w	z{iln�|_��� � �"� �	� ��
�� ¹ � n��{t}»_n � ®´��|_m z�iln���|�~�°
z{t}~Ovl|_v¡���Mvlw}n"�!nV«\v¡x6z{t}|_~¡��¹�z{|/n�»6x�w}v¡x�z�nÄz{ilnY¢_�{x � tun�~\z�tu�!�l�{n"��n�~\z�n � ·Êhjilty��mon�z{il| � ¹�º�ilty��i îr·
��v¡��vl»Ovlwyxon�z�x�wf· � ��� �{n�®´n"���{n � z{|�x���× z{t}¢_i_z{w}�Ä��|�vl�lwun � |_��z�tumot}²Vx6z{t}|_~ Ô heÆ���Ö�Ù}¹P��nV«_v¡t}�{n"��z�ilnr��|_w}v�z{t}|_~
|�®Hx � ��|�tu~\z	�l�{|��¡w}n"m
¹�t}~ox �l� t¯z{t}|_~�z�|�z{iln�x�~¡x�w}����tu���l�{|��lwun�m�¹6z{|�n"»6x�wuv¡x6z{n`z{ilnj¢���x � tun�~\z@|�®P��|_��z	®´v¡~¡�S°
z{t}|_~�·�hjiln���|�mo�lwun���t¯z���|�®�z�ilnrx � ��|_t}~\zF�¡��|_�lw}n"m0tu�Fn"«\vltu»6x�wun�~\zez{|�z�iPx6z�|�®�z�i¡nrx�~¡x�wu����ty���l�{|��lwun�m�¹
z{iln��{n�®´|_��n�z{iln���|�mo�lv�z�x6z{t}|_~¡x�w'��|_��ze|�®@z{iltu�emon�z�i¡| � tu�Fx��l�l�{|Ø��t}m9x�z�tu»�n�wu�9z�º�ty��n3z{iln)n"»6x�wuv¡x6z{t}|_~
|�®
z{iln�x�n"��| � �O~¡x�motu�)®´vl~¡��z�tu|�~�¹	��n"¢_x�� � wun"�{�ez�iln�~Ovlm��Pn"�3|�® � n"��tu¢�~¬�¡x���x�mon�z{n�����¹�x�~ � tu��ºÇn"w}w`��vlt}z�n �
z{|¸��iPx��Hn � n"��t}¢_~*�l��|_�lwun�m9��·!�e�3º�n9mon�~\z�tu|�~ln � x6z3z�i¡n�n�~ � |�®�wyx���z��¡x���x�¢_�{x��li�¹�|_~lwu�¸��n"wux�z�tu»�n"w}�
®´n"º���|_~¡��z{�{x�t}~\z�����x�~È�Pn!t}mo�lwun�mon"~_z{n � t}~¶z{ilty�)mon�z{il| � ¹��lv�zo|��lz�tumrtu²"x�z�tu|�~¶º�t}z�i±��|�~P��z{�{x�t}~\z{��tu�
�¡�{x_�Sz�ty��x�w�tu~Åx�n��{| � �O~¡x�moty� � n"��tu¢�~�¹¼��v¡��iÅx_��z{|!motu~lt}motu²�n�z�iln � ��x�¢!º�t¯z{iÅ��|_~¡��z���x�tu~_z�|�®Ç��|�~¡��z{x�~\z
wut}®Áz"·!��n"��n"~\z��lvl�lwutu�"x6z{t}|_~¡� � EKH���� E V �M�¡��nV��n"~_z�z{iln���|_~¡��z���x�tu~ln � x�n"��| � �O~¡x�mrty�r��i¡x��Pn9|_��z�tumot}²Vx6z{t}|_~
vP��tu~l¢Åz�iln�x � ��|_t}~\z�°f»6x��{tyx��lwun�z{n"��il~lty«\vln�¹`t}~±º�ilty��iÈz�i¡n!wut¯®Áz���|�~¡��z���x�tu~\z�ty�r�{x6z{tu��ã¡n � �O�Èx � ��vP��z{t}~l¢
z{iln�t}~P��t � n�~¡��n
x�~l¢�wun�� �¡x���n � |_~����	�'¹Mz{iln�ÕP|6º8��|_w}»_n��rtu�r�{vl~/tu~³x¸ãl��n � wut¯®Áz�mo| � n�¹Çx�~ � z�iln
|_����n"��z�tu»�n3®´v¡~¡�Sz{t}|_~Yty�Fx�wu��|�mo| � t¯ãPn � ��|��{��nV���H|�~ � t}~¡¢�wu��·�hjiln"��nrx��{n3z�ºÇ|�mox�t}~ � �{xØº��Px���â���tu~¸z�i¡tu�
mon�z�il| ��
 Ô EVÖez�iln���|_��z�®´vl~¡�Sz{t}|_~*�PnV��|�monV�3��|�mo�lwun��¼¹�º�i¡n��{n���� � ty�3tu~¡��wuv � n � ¹ Ô ��Öez�iln9tu~¡��t � n"~¡��n
x�~l¢�wun�i¡x_�Mz{|)�HnFmo| � t}ã¡n �!� vl�{t}~¡¢3z�iln�t}z�n���x6z{t}|_~¡�Ç|�®¼z�tumonFtu~\z�n"¢���x6z�tu|�~9|�®'��z�x6z{nen"«\v¡x�z�tu|�~¡�"·�� ~�z�i¡tu�
�{n��H|���z"¹Hz{ilnow}t}®Áz���|�~P��z{�{x�t}~\zFty� � n"x�w¯z�º�t}z�iÅx_��x�~Yn����lw}ty��t}z3��|�~P��z{�{x�t}~\zFtu~Åz�ilnr|���z{t}motu²�n"��
�i¡n��{n�¹WºÇn
tu~\z��{| � v¡��n3xo�{��x�wyx��jx � ��|�tu~_z�»6x��{tyx��lwun�z�|9x���iltun�»_nez{ilty��·M���"��|�� � tu~l¢�z�iln���|�~\z��{|�wHz�i¡n�|��{��¹Oz{ilty�j�\tun�w � �
x�~
x �l� t}z�tu|�~¡x�w�x � ��|_t}~\z�nV«_vPx6z�tu|�~!®´|��jz{iln���� � n"��tu»6x6z�tu»�nV��¹O�lvlz�®´|���z�vl~Px6z�n"w}�_¹Oz�ilty��x � ��|�tu~\z�n"«\v¡x6z{t}|_~
ty�3x����"x�wyx���wut}~lnVx��3x�wu¢�n"�l��x�ty�)nV«_vPx6z�tu|�~¬tu~\»_|�wu»Ot}~l¢!z�i¡nr�H|�tu~\z{��x���|_vl~ � z�iln�x�t}��®´|�tuw���vl��®Bx���n�¹'x�~ � t¯z
�"x�~
�Pn���|�wu»�n � nVx���t}wu��·
hjilnrx��l�¡w}ty��x�z�tu|�~¸|�®	z{ilnox � ��|_t}~\z�x��l�l�{|_x_��i
iPx����¡��| � v¡��n � �{n�m9x���â6x��¡w}n3tumo�l��|6»_n�mon�~\z���t}~Yz�iln

x��ltuw}t}z��Äz�| � nV��tu¢�~Y®´|�����n���z{x�tu~¸z��O�Hn"��|�®Ç|��lz�tumox�w��Pn"i¡xØ»Ot}|_�"¹¼�¡v�z�t¯z3ty��~l|�z3�H|_�{��tu�lwunot}~¬¢�n"~ln���x�w	z�|
z{��nVx6z�x��{�lt¯z{�{x����
��|\��zF®´vl~¡�Sz{t}|_~�¹¼n"���Hn"��tyx�wuwu�
tu~Ym�vlw}z�t � tu�{��tu�lwut}~Px��{� � n"��t}¢_~�·�Fe��v¡x�wuw}�_¹Hz�iln"��nrx��{n�z�º�|
� t#"Wn��{n�~\z3º�xØ���ez�|Ä��|�wu»�n�x
m�vlw¯z{t¯° � ty����t}�¡w}tu~¡x��{�Ä|��lz�tumrtu²"x�z�tu|�~Å�l��|_�lwun�m 
 z{ilnrã¡����z3|�~¡n�ty��z�|�m9x�â_n
x*wutu~ln"x�����|�m��ltu~¡x6z{t}|_~ |�®Fz{iln � t�"Hn"��n"~\z����{t¯z{n��{tux¬º�t}z�i � t�"Hn"��n"~\z�ºÇn"t}¢_i_z��9x�~ � z{|¶mrtu~ltumot}²"nÄz�iln
�{n"��vlw}z�tu~l¢
®´vl~¡��z�tu|�~�¹��lv�z3z�i¡tu�3âOtu~ � |�®jw}tu~lnVx�����|_m)�ltu~¡x�z�tu|�~ � |\nV�3~l|�z�n���tu��z�t}~*¢_n�~ln"�{x�w	º�i¡n�~¬z�iln
� t#"Wn��{n�~\z�����t}z�n"��tyx�x���n�tu~���|�~�Õ¡ty�SzV¹Omr|_��n"|6»�n"�@z�ilnFºÇn"t}¢_i_z��`x_����t}¢_~ln � z{|���|�mone����t}z�n"��tu|�~9m9xØ�o~l|�z��Pn
��vlt}z{x��lw}n�x�~ � z�i¡n���nV��v¡w¯z{t}~l¢�®´v¡~¡�Sz{t}|_~9moxØ��wux_��â)��t}¢_~lt¯ãH��x�~P��n�¹�z�ilnF��nV��|�~ � |_~ln�ty�@z�|�vP��njz{ilne�@x��{n�z{|
��|�~¡��n���z � ����� z�|r®´|��{m�x���n�z�|�®	��|�wuv�z�tu|�~¡�Çz{i¡x6z�x��{nF��z��{ty�Sz�wu���Hn�z�z�n��jz{i¡x�~!z�i¡n��{n�m9x�t}~ltu~l¢r|�~lnV��t}~!z�iln
º�i¡|�wunF��n"x�����i����¡x���neº�iln"~!��|�~¡��t � n��{t}~l¢�x�wuwPz{iln�|�����nV�Sz�tu»�nV�Ç��tum)vlw}z{x�~ln�|_v¡��wu��¹\z{iln � �{xØº��¡x_��â�|�®�z�i¡tu�
mon�z�il| � tu��z�i¡n�i¡t}¢_ir��|_��z	tu~oÆ�� F±z{t}mon_·	hjilnj¢_|_x�w\|�®¡z�ilty�@�¡x��Hn��@ty�	z�|�t}~\z{��| � v¡��n�x�~l|6»_n�wOx��l�¡��|\x���i
��|�m��lt}~¡t}~l¢�� � ��|�tu~\z�°À»6x��{tux��lw}nMz�n"��i¡~ltu«\vln�º�t}z�i�xe®´|��{m)v¡wux�z�tu|�~ � n"��tu»�n � ®´��|_mñî�x�monÇhji¡n�|��{��z�|ez��{n"x6z
m�vlw}z�t}°f�H|�tu~\zÇx�tu��®´|_t}wP|���z{t}motu²"x�z�tu|�~9�l�{|��lwun�m9�"·	h���x�~¡��|�~lty��Õ¡|6º��Mx��P|_v�z`wut¯®Áz{t}~¡¢�x�tu��®´|�tuwu�Çx��{n�x�~¡x�w}�O²�n �
�O��n�vlwun��{tyx�~3��|_mr�¡v�z{x�z�tu|�~¡� � 
"��� ·	��tu��®´|_t}wy�'��i¡x��Hn"��x��{n�|���z{t}motu²�n � x�����|�� � tu~l¢jz�|�»6x���tu|�v¡�'x�n��{| � �O~¡x�moty�
����t}z�n"��tyxl· � ~¬x����Omrmon�z��{tu�oÚex_��i¬¢_x�mon�¹Wz�i¡nr~¡|�z�tu|�~¬|�®F× �¡wuxØ�_n�����ÙWty��t}~\z��{| � v¡��n � x�~ � n"x���i¬�lwyxØ��n"�
x�z�z{n�mo��z{��z{|Y|��lz�tumrtu²�n
|�~¡n�Ù �)|6º�~*z�x��{¢�n�zrº�t¯z{i/n�����iPx�~l¢_n�|�®F���Omomrn�z��{tu��t}~l®´|��{mox�z�tu|�~Èº�t}z�i/z�iln
|�z�iln"�{� � 
 � � ·�� Úex_��iÄnV«_v¡t}wut}�¡��tuvlm-tu�F��nVx���iln � º�iln�~ÄnVx���iÄ�lwyxØ��n"�"¹¡��|�~¡��z���x�tu~ln � �O�!z�ilnr��z{�{x�z�n"¢���|�®
z{iln�|�z�iln"�{�"¹	�"x�~l~¡|�z)tumo�l��|6»_no®´vl��z�iln"�)|�~¡n�Ù �3|6º�~*z{x���¢_n�z"·¸sO�Hn"��t¯ãH�9»Ot}��z�v¡x�wÇx�~ � ��nVx�w`���Omomrn�z��{tu�

���5Y����



�)à����CÒSà���Þ�� Î	��

���CàÁÍrà��VÌ��fàBÑ6á¬Þ��SàÁá�����àÁÒ��CÞ¡Ì�ß�Ì6á����FÎ{Ì�ßMË�Ì6Í9Î����CÒ{Ì�� Î���àBÎ�� H

ÚFx���i¸¢_x�mon"��x��{n)tumr�¡w}n"mrn"~\z�n � z�|
��n�z�v¡�¬x�~¸|���z{t}motu²"x�z�tu|�~Å��z���x6z{n�¢_��®´|_� � n"��t}¢_~¸vl~ � n"�3��|�~lÕ¡tu��z"·
Ãen��{n�¹Vz�i¡n�� � ��|_t}~\z�°f»6x��{tyx��lwun�z�nV��il~lty«\vln`�l�{|6»Ot � n"��xF��iln"x���|���z{t}motu²�n"�"¹6x�~ � Úex_��i�î�x�monÇ��|_~\z��{t}�lvlz�n"�
t}z{��¢_|\| � ®´nVx6z{vl��n�tu~ � ty��z{��tu�lv�z{n � ��|�mo�lvlz�tu~l¢rx�~ � ¢_t}»_n"��x�~�nVx����oº�xØ�rz�|ox���i¡t}n"»�n�z{iln�n"«\vltuw}wut}�¡��tuvlm
�Hn�z�º�n�n"~�z{iln����{t}z�n��{tyx�v¡~ � n�����|�~�ÕPtu��zjtu~Äxrm)vlw}z�t}° � tu�{��tu�lwut}~¡x���� � n"��t}¢_~�·

� .0���!���	�)(����)�	� �!(����	����� �)4������ 75�%�¼�)���)�870�!�
�	����<�� �	� �5�	�
�	���;�)(Y��������#��

��n�®´|��{n`n�m��¡x��{âOt}~¡¢�|�~)x � n�z{x�tuwun �)� n��{t}»6x6z{t}|_~�|�®¡z�ilnjx � ��|_t}~\z�®´|��{m)vlwyx6z{t}|_~3®´|��	|���z{t}m9x�w � n"��t}¢_~�v¡��t}~l¢
z{ilne��v¡w}n"�ÇnV«_vPx6z�tu|�~'¹�t}z`tu�Çiln"w}��®´v¡wlz�|���vlmom9x��{tu²�n�z{iln�¢�n"~ln���x�wPx��¡��z���x���z � n"�{���{t}�lz�tu|�~9|�®Wz{ilnex � ��|�tu~_z
x��l�l�{|_x_��i�º�ilty��i
iPx��j�Hn�n�~
z{il|��{|�vl¢_ilwu� � |���vlmon�~\z{n � t}~��{n�®´n"��n"~¡��nV� � �����	� ��
�� ·
hjilno�l�{|�¢_��nV���F|�®Çz�iln � nV��tu¢�~Å�l�{|O��n � v¡��nrtu��monVx���vl��n � tu~Yz{n��{m9��|�®�x
��|\��z�®´vl~¡��z�tu|�~�
H¹�º�ilty��i

��|�vlw � �Pn_¹�®´|��jn��lx�mr�¡w}n�z�i¡n � �{x�¢r��|On�ä���tun�~\z�|���z�i¡n3w}t}®Áz�z�| � ��x�¢r��x6z�tu|¡·@Él|_�jÕ¡|6º x��P|_v�z�x�~�x�tu��®´|_t}w
|_��º�t}~¡¢¡¹�z{iln�x�n"��| � �O~¡x�motu���l�{|��Hn���z�tun"�@º�ilty��i � n�ãP~lnjz�ilnF��|_��z@®´vl~¡��z�tu|�~�x��{n�®´vl~¡��z�tu|�~¡��|�®Pz{iln�Õ¡|6ºj°
ãPn�w � »6x���tyx��lwun"�
������x�~ � z{iln3�liO����ty��x�w¼w}|��"x6z�tu|�~
|�®	z�i¡n3�P|_vl~ � x����_¹lº�ilty��i!m9xØ���Hn��{n��l�{n"��n�~\z�n � �O�
z{iln�®´vl~¡��z�tu|�~��Ø¹l�{xØ��¹lhjiln"~ 
���
���������� Ô EVÖ
x�~ � xr��iPx�~l¢_n�tu~����{n"��vlw}z{�jtu~Äxr��iPx�~l¢_n

� 
���� � 
"!� �$#&% � �(')� � 
"!� �*#&%�% � � Ô ��Ö

tu~�z{ilnF��|_��z`®´vl~P�Sz�tu|�~'·MÃ�n��{n�¹\z{iln���vl�¡�{���{tu��z{�+
rx�~ � 
,
ox��{nev¡��n � z{| � tu��z�tu~l¢�v¡tu��i9z�i¡n���|�~\z��{t}�¡v�z�tu|�~¡�
� vlnoz�|�z{iln�»6x��{tux�z�tu|�~ � �5t}~*z{iln9Õ¡|6º ��|_w}vlz�tu|�~¬®´��|_m&z{iln���i¡x�~l¢�n9x��{��|O��tux�z�n �Å� tu�{n"�Sz{w}�Åº�t¯z{i*z�iln
mo| � t}ãP��x�z�tu|�~ � �Çt}~rz{ilne��i¡x��Hn�·@hjilty��~l|�z�x6z{t}|_~rty��tu~\z��{| � v¡��n � z{|�x��{��ty��z@tu~9¢��{|�v¡�lt}~¡¢ez{iln�~Ovlmon��{|�v¡�
z{n��{m9�Wz�i¡x�z�x��{ty��n � vl�{tu~l¢jz�iln � n��{t}»6x�z�tu|�~�|�®\z�ilnÇ��vlwun���x � ��|�tu~\z�|��Hn���x6z{|��V¹"��|jz�i¡x�z't¯z���n"mox�t}~P�H®´n"x���tu�lw}n
z{|o��nV��|�¢_~ltu²�nFz�iln3�¡x_��ty����z{��vP�Sz�v¡��n�|�®	z�i¡n�x��l�l�{|_x_��i!x��jt}ze��â�n�z���iln � tu~!z{iln3�l�{n"��n�~\z���nV�Sz�tu|�~'·

FF��tu~l¢!��|�~\z��{|�w'z�iln"|��{��¹Pz�iln�¢�|6»_n��{~lt}~¡¢9n"«\v¡x6z{t}|_~¡��|�®�z�iln)Õ¡|6º ã¡n"w � x���n)t}~\z��{| � v¡��n � x_�ex���|�~�°
��z���x�tu~\z�t}~���v¡��i9x�º�xØ��z�i¡x�zMz�ilnjãP~¡x�wPn����l�{n"�{��tu|�~)®´|���z{iln�¢���x � t}n"~_z � |OnV��~l|�zÇ��nV«_v¡t}�{njm)vlw}z�tu�lwun�Õ¡|6º
��|�wuv�z{t}|_~�·�hjiltu�e��|��{�{n"���P|_~ � �`z�|9n�wutumrtu~¡x�z�tu~l¢ � � ®´�{|�m Ô �_ÖS·
sOv¡�l�P|\��nÇz�iPx6z	z�iln�¢�|6»_n��{~lt}~¡¢�n"«\v¡x6z{t}|_~.-³º�ilty��i)n��O�¡��nV����n"��z�iln � n��Hn�~ � n�~¡��nÇ|�®&� x�~ � ��º�t¯z{ilt}~

z{iln�Õ¡|6ºj°fã¡n�w ��� |�m9x�tu~0/ �"x�~
�Pn3º��{t¯z�z�n"~�x_�-1�����2�3�4�65 Ô �_Ö
hji¡n�~ � ��tu� � n�z�n"��motu~ln � ®´�{|�m5z{iln3n"«\v¡x�z�tu|�~

� -7�8� � -� �9#&% � �(')� � -� �:#&%2% � �;�65 Ô p\Ö

Y
Y[Z�\2]�^_]�`



V �'Ð_à��@à�Ï¡Ì�á������lÎ�Ì6á��Fá-�ÀÑ�àÁáHÎ �
	��Sà ��	�ÒSà��
��Ì�����Þ¡Î���	�ÒSàBÌ�Þ��

Úen��Oz"¹¡t}~\z��{| � v¡��t}~l¢9xo�'x�¢���x�~l¢_n�í�v¡w¯z{t}�lwutun�����¹�º�n�i¡xØ»�n
� 
�� � 
"!� � � ��' � 
"!� � � ����� !�� � � -� �*# � �(' � � -� �:# � ���

�	� � 
"!� � �
� ! ��� -� �*#��4% � �('
� � 
"!� � �
� ! � � -� �:#��4%�% � � Ô ��Ö

ÆÇi¡|\|\��tu~l¢�� z{|���x�z�ty��®´�9z{iln�x � ��|�tu~_z�nV«_vPx6z�tu|�~
� � -� �*# ! �7� � 
� � Ô O_Ö

z{iln�ã¡����zjz{n��{m8ty�jn�wut}motu~¡x6z{n � ¹¡x�~ � ºÇn�ã¡~ � z{i¡x6z� 
����� � � Ô H�Ö
º�i¡n��{n �� � � 
"!� � ��� ! � � -� �:# Ô V Ö

hji¡nÅx � »Øx�~\z{x�¢_nÄtu��z�i¡x�z Ô H�Ö9ty�!t}~ � n��Hn�~ � n"~\z!|�® � �)¹eº�t}z�i­z{ilnY�{n"��vlw}z�z�iPx6z�z{ilnY¢_�{x � tun�~\z�|�®�

º�t}z�i
�{n"���PnV�Sz�z�|ox�~!x����¡t¯z�x��{�r~Ovlm��Pn"�j|�® � n"��t}¢_~�»6x��{tux��lwun"����x�~!�Pn � n�z�n"��motu~ln � º�t¯z{il|�v�zjz{iln�~ln�n �
®´|_�3x �l� t}z�tu|�~Px�w@Õ¡|6ºj°fã¡n�w � n"»6x�wuv¡x6z{t}|_~¡��· � ~Yz{iln9��x_��n�z�i¡x�z Ô �_ÖFty�3x
�¡x���z�tyx�w � t�"Hn"��n"~\z�tyx�w�n"«\v¡x�z�tu|�~�¹
z{iln)x � ��|�tu~\zen"«\v¡x�z�tu|�~ Ô O\Öjtu�Fx�wy��|�x��¡x���z�tyx�w � t#"Wn��{n�~\z�tyx�w�n"«\v¡x�z�tu|�~Äx�~ � z{iln � n�z�n"��motu~¡x6z{t}|_~Ä|�®@z�iln
x��l�l�{|��l�{tyx6z�n��H|�vl~ � x��{����|�~ � t¯z{t}|_~¡�j�{n"«\vltu��nV���"x��{n�®´vlw¼m9x�z�iln"mox�z�ty��x�w¼z��{n"x�z�mon�~\z"·
hjiln���|�mo�lvlz{x6z{t}|_~¡x�w���|_��ze|�®@x���tu~l¢�wun � n"��tu¢�~Ä������wun�ty���{|�vl¢_ilwu��n"«\vltu»6x�wun�~\z�z�|oz{iln���|_��z�|�®@z�º�|

ÕP|6º ��|�wuv�z�tu|�~¡�@��t}~P��njz�i¡njx � ��|�tu~\zM�l�{|��lwun�mÊiPx�����t}motuw}tyx�����|_mo�lw}n���t¯z��_·�½­iln"~rz�iln�~Ovlm��Pn"��|�® � n"��t}¢_~
»6x���tyx��lwun"���Hn"��|�mon"�)wux���¢_n�¹'z�iln
��|�mo�lvlz{x6z{t}|_~¡x�w`n�ä���tun�~¡���Å|�®jz�iln���|�~\z��{|�wMz�iln"|��{�Åx��¡�l��|\x���i¬|6»�n"�
z{�{x � t}z�tu|�~¡x�w	x��l�l�{|_x���i'¹Hº�i¡tu��iÅ��nV«_v¡t}�{n"� � tu��nV�Sz3n�»6x�wuv¡x�z�tu|�~¸|�®Ç¢���x � t}n"~_z��e�O�Ätu~ � tu»Ot � vPx�wuw}�Ä»6x��{�Ot}~¡¢
nVx���i � n"��tu¢�~
»Øx���tyx��¡w}n�x�~ � �{n"��|_mo�lv�z�tu~l¢rz�i¡n�Õ¡|6ºµã¡n"w � ¹l�PnV��|_mrnV����|_mr�Hn�wuwut}~l¢P·
�F~¡��n�n"«\v¡x6z{t}|_~ Ô V Ö�ty��n"��z{x��lwutu��iln � ¹lx�~
t}mo�l�{|6»�n"mrn"~\zj�"x�~
�Pn3m9x � n3º�t¯z{i�xo��i¡x��Hn3��i¡x�~¡¢�n� �;�������� Ô X Ö

º�i¡n��{n��Åtu�e�P|\��t}z�tu»�n_¹Hx�~ � ��mox�w}w	n�~¡|�vl¢_i¸��|9z{i¡x6zFz�iln�ã¡����zF»Øx���tyx6z{t}|_~Ätu��x�~Åx�����vl��x6z�n3nV��z{t}m9x�z�n)|�®� 
H·Mhjiln�»6x��{tux�z�tu|�~
t}~
z{iln���|\��zj®´vl~¡��z�tu|�~
z�i¡n�~��PnV��|_mrnV�� 
 �������� ! ���� 5 Ô E" _Ö
��®Áz�n"�Mm9x�âOt}~¡¢���v¡��i9x�mo| � t¯ãP�"x6z{t}|_~�¹�z{iln�¢���x � tun�~\zM��x�~o�Pn��{n"�"x�wy��vlwyx6z{n � x�~ � z�ilne�l��|���n"�{���{n��Hn"x�z�n �
z{|)®´|_w}wu|6ºKxr�¡x�z�i�|�®	��z�n"n��Hn"��z � n"�{��n�~\zjvl~\z�tuw'x�mrtu~ltum)vlm8tu�j�{n"x_��iln � ·�� ~
|�� � n��Çz�|9xØ»�|_t � »\tu|�wyx6z{t}~¡¢
��|�~¡��z���x�tu~\z{�"¹¼��v¡��i¬x���x!mrtu~ltum)vlm x�����n���z�x��lwun)º�tu~l¢!z�ilty��âO~ln"�{�"¹Wz�ilno¢���x � t}n"~_z�m9xØ�Ä�Pno�l�{|���nV�Sz�n �
tu~\z�|ex�~3x�wuw}|6ºjx��lwunM��vl�¡���¡x���n�º�t¯z{ilt}~)º�iltu��i�z{ilnÇ��|�~¡��z���x�tu~\z{��x���nM�{x6z{tu��ã¡n � · � ~�z�ilty��º�xØ�_¹"x��l�{|���n � vl�{n
ty� � n"»\ty��n � º�ilty��i!~lnV��nV���{x��{t}wu����|_~O»�n��{¢�nV�Çx�z�w}nVx���z�z{|�xrw}|���x�w¼mot}~ltum)v¡m
·

���5Y����



�)à����CÒSà���Þ�� Î	��

���CàÁÍrà��VÌ��fàBÑ6á¬Þ��SàÁá�����àÁÒ��CÞ¡Ì�ß�Ì6á����FÎ{Ì�ßMË�Ì6Í9Î����CÒ{Ì�� Î���àBÎ�� X

� � �!<Ç�)�!�¼�	���)�"����� �����	�"�1�)( � �)�)���	�)(�� �!�����':
� ~�z�ilty�Ç��n"��z�tu|�~�º�nF��|�~¡��t � n���z{ilnFz�ºÇ|�° � tumon�~¡��tu|�~¡x�w¡x�tu��®´|_t}wPvl~¡��|�~¡��z���x�tu~ln � |_��z�tumot}²Vx6z{t}|_~�v¡��t}~l¢)z�iln
|_��z�tum9x�w���|�~\z��{|�wWz{iln�|_���_¹Oz�iln�Õ¡|6ºKã¡n�w � tu�j¢_|6»�n"��~ln � �O����v¡w}n"��n"«\v¡x�z�tu|�~¡�"·��e�{��vlmon�z{i¡x6z�z{iln�Õ¡|6º
ãPn�w �¬� |�m9x�tu~*tu� 8 � n�ã¡~¡n � �O�¸z�i¡n�x�tu��®´|_t}wM��i¡x��Pn �3x_��z�iln�t}~\z�n"��~Px�w��H|�vl~ � x��{�Yx�~ � z{iln��{n�mo|�z{n
��w}|\��n � ��vl�{»�n���x���z{iln�®Bx���°CãPn�w � �H|�vl~ � x��{��¹�n�· ¢¡·@ãP¢�vl�{n E�·

B 

c 

D

É	t}¢_vl��n E 
@ì |�m9x�t}~ 8 º�t}z�i � nV��tu¢�~���v¡��®Bx_��n ��x�~ � |_v�z�n"���H|�v¡~ � x��{���
�'n�z"Ù ��x��{��v¡mrn)z�i¡x�z�� ������	 ��
����,��
Yx��{n�z�i¡n��l�{n"�{��vl��n_¹ � n�~¡��t¯z��_¹W»�n�wu|���t}z��
��|�mo�H|�~ln"~_z��etu~��*x�~ �� � tu��nV�Sz�tu|�~P��¹'z�|�z�x�wMn"~ln��{¢��¬x�~ � z{|�z{x�wMn�~\z{i¡x�wu�O�Y�Hn��)v¡~lt¯z�»�|�wuvlmono��nV���Hn"��z�tu»�n"w}�_¹	hjiln"~¬z�iln9z�º�|�°

� t}mon�~P��tu|�~¡x�w���vlwun���nV«_vPx6z�tu|�~P�jt}~YÆ�x���z�nV��tyx�~
��|O|�� � tu~¡x6z{n"�jx��{n 


� ���� '����� � '�� �� � � 5 Ô EWEVÖ
� ~
z{iln3��x���n�|�®�xr�Pn"��®´nV�Sz�¢_x_��ºÇn�i¡xØ»_n

�	� ������� � ��� � �� ����	 
 '�
 
 � # 
*��� '�� Ô EV��Ö

hji¡n�»_n"��z�|�� ����|_~_z�x�tu~¡�Çz�iln3��|�~¡��n��{»6x6z�tu»�nF»6x��{tux��lw}nV��¹ � x�~ � � x���nFz�i¡n���|�~O»�nV�Sz{t}»_n�Õ¡v��!»�n"��z�|_�{��tu~�¸x�~ � � � tu��nV�Sz{t}|_~¡����nV���Hn"��z�tu»�n�wu� � 
"��� � n�ãP~ln � x���®´|_w}wu|6º��"¹
�$� �  

!
��"	�#
�

$&%%
' � � � �  

!
�#	�#	 
 '(��"	�
�)� '�� �)	

$&%%
' � � � �  

!
�"
�"
#	�#
 
 '����� '�� �)


$&%%
' Ô E"�_Ö

� ~Ä|_� � n���z{|9z��{n"x�z�z�iln���|_w}t � �P|_vl~ � x����
��|_~ � t}z�tu|�~Ä�l�{n"��tu��n�wu��¹PºÇn�tu~\z��{| � v¡��n�z{iln���vl�{»\tuwut}~lnVx�����|\|_��°
� t}~¡x�z�nV��¹¼x�~ � ¢�n"~ln���x6z{n�x���z��{v¡��z�vl�{n � monV��iYx���|_vl~ � z{ilnox�tu��®´|_t}w	v¡��t}~l¢
��|_~�®´|��{m9x�w'm9x��l�ltu~l¢�z{n"��i�°
~¡tu«\vlnV��¹Oã¡¢_vl�{n��)�Pn"w}|6º ��il|6º��Çz{iltu�jâOtu~ � |�®�monV��i�x��{|�vl~ � xr��tu~l¢�wun�x�tu��®´|_t}wf·�hjiln�z�ºÇ|�° � tumon�~¡��tu|�~¡x�w
�Mvlw}n"��n"«\v¡x�z�tu|�~¡�jtu~Ä��vl�{»Ot}wut}~¡n"x�����|\|_� � t}~¡x�z�nV�ÇiPxØ»�n�z�iln�®´|_w}wu|6º�tu~l¢)®´|_��m 


Y
Y[Z�\2]�^_]�`



EV  �'Ð_à��@à�Ï¡Ì�á������lÎ�Ì6á��Fá-�ÀÑ�àÁáHÎ �
	��Sà ��	�ÒSà��
��Ì�����Þ¡Î���	�ÒSàBÌ�Þ��

���� � ' ������ ' ������ � 5 Ô E�p\Ö

º�i¡n��{n � �	��
 � ��¹ � x�~ � � x���nÄ��|�~O»�nV�Sz�tu»�n!Õ¡v�� t}~ � x�~ � � � t}�{n"��z�tu|�~±��nV���Hn"��z�tu»�n�wu��¹ � ��
��� � � ' ����� � � ¹ � � ����� � � ' ����� � � ¹��Åtu��z{iln��_x���|_�ltyx�~�|�®�z{iln�z���x�~P��®´|_��m9x6z{t}|_~�·

É	tu¢�vl�{n�� 
 �@x���z�tyx�wW»Otun�º |�® 6o°Cz��O�Hn�mrnV��i

É¡|���z{iln�ÕP|6º x���|_vl~ � z�i¡n�x�tu��®´|�tuw�|��Fº�t}~l¢P¹lz{iln�x�n��{| � �\~Px�motu�"����i¡x��{x_�Sz�n"��ty��z�ty���j¢�tu»�n�z{iln)»6x�w}vln
|�®�z�ilnr��|\��zF®´vl~¡�Sz{t}|_~�· � ~¸¢�n"~ln���x�wf¹¡z{iln���|_��ze®´vl~P�Sz�tu|�~Åtu� � n�ã¡~ln � x��e®´|�wuw}|6º��et}~Äz{ilnox�n��{| � �O~¡x�moty�
|_��z�tum9x�w � nV��tu¢�~
�l�{|��lwun�m 
 
 ����������� ������� ���� � � � Ô EV��Ö

º�i¡tu��i�ty�@x�®´vl~P�Sz�tu|�~�|�®�z{iln`ÕP|6º¶»Øx���tyx��¡w}nV��x�~ � z�i¡nÇ�H|�vl~ � x��{��|�®l�H| � ��x���ºÇnÇmrn"~\z�tu|�~ln � tu~)��nV�Sz{t}|_~
�l¹Mº�iln"��n �³tu�oxY®´vl~¡��z�tu|�~/|�®�z�i¡n
�¡��nV����vl�{n ��¹Ç|���z�iln
�l�{n"�{��vl�{n � t#"Wn��{n�~¡��n!�Hn�z�º�n�n"~Èz{ilnÄx��Sz{v¡x�w
�¡��nV����vl�{n�x�~ � x�z�x��{¢�n�z��l�{n"�{��vl��n�tu~
tu~O»�n"�{��n � n"��t}¢_~!�l�{|��¡w}n"m
¹�|_��z�iln3�l�{n"�{��vl��n � ��x�¢9��|On�ä9��t}n"~\zj|�®
x�z{�{x�~¡��|_~lty�e|_����vl�Hn�����|�~lty��x�tu��®´|_t}w¼tu~ � �{x�¢��{n � v¡�Sz{t}|_~!�l�{|��¡w}n"m
·M� »6x���tyx6z{t}|_~�tu~!z{iln�x�tu��®´|�tuw���i¡x��Pn
�¡��| � v¡��n"��xr»6x��{tux�z�tu|�~!t}~
z�i¡n���|_��zj®´vl~¡��z�tu|�~

� 
���� � �"! � � ���� � � � '#� � � � � �� � � � Ô E@O_Ö

º�i¡tu��i¶ty��xÄ®´vl~¡�Sz{t}|_~È|�®jz{iln�»6x��{tyx6z�tu|�~¶tu~¶z{iln�Õ¡|6º ã¡n"w � »6x���tyx��lwun"��x�~ � z{iln�»6x���tyx6z{t}|_~¬|�®ex�tu��®´|_t}w
��i¡x��Pn_·±�F�ot¯z9i¡x_�9x�wu��nVx � �*�Hn�n�~³mon�~\z{t}|_~ln � �O�$��x�mrnV��|_~ � �"� � ¹`z�ilnÄ|�z�iln"�rz�n��{m9�9��x�~/�HnÄn"x���tuw}�
� n�z�n"��motu~ltun � n��l��n��lz � �!º�iltu��i!ºÇ|_vlw � ��nV«\vlt}�{n�z{iln�¢��{n"x6z{n�����|�mo�lvlz�tu~l¢�z{t}mon�t¯®�ºÇnFºÇn"��nFv¡��tu~l¢�z�iln
z{�{x � t}z�tu|�~¡x�w�mon�z{il| � |�®Mã¡~lt}z�n � t�"Wn��{n�~¡��n"�"¹¼�PnV��x�vP��n�z�iln"~�¹Wz�i¡n�ÕP|6ºÊºÇ|_vlw � i¡xØ»_n�z�|
�Hnr��|�wu»�n � x��
m9x�~\�oz{t}monV��x��Çz�iln�~Ovlm��Pn"��|�® � nV��tu¢�~!»6x��{tux��lw}nV�Çx�z�n�»�n"���ot}z�n"�{x�z�tu|�~�·�Ã�|6º�n�»_n��V¹_�O�9v¡��tu~l¢r��|�~\z��{|�w
z{iln�|_���_¹�z�i¡n�Õ¡|6º n"«\v¡x�z�tu|�~¡��x���n3tu~\z��{| � v¡��n � x�����|�~¡��z���x�tu~\z�t}~¸��v¡��i¸x9ºjxØ�9z{i¡x6z�ºÇn3|_~lw}�
~ln"n � z�|
��|�wu»�nFz�i¡n�Õ¡|6ºKnV«_vPx6z�tu|�~P�j|�~¡��n�n"»�n"���9t}z�n"�{x�z�tu|�~�·

���5Y����



�)à����CÒSà���Þ�� Î	��

���CàÁÍrà��VÌ��fàBÑ6á¬Þ��SàÁá�����àÁÒ��CÞ¡Ì�ß�Ì6á����FÎ{Ì�ßMË�Ì6Í9Î����CÒ{Ì�� Î���àBÎ�� E E

��z�ã¡����z"¹lº�n � n�ã¡~¡n���|_mrn �_x���|��ltyx�~�m9x�z��{tu��n"��®´|�����|�~O»�n"~ltun�~¡��nFtu~
z�iln�®´|_w}wu|6º�t}~¡¢ � n��{t}»6x6z{t}|_~¡� 

� � � ���� � � � 
 � � �� � � � � � ���� � � ���� � � ' ���� � 
 � � 
 � ���� � � ���� � � ' ���� � 
 Ô EKH�Ö

Ãen��{n�ºÇn3��|_~¡��t � n"�jz�iln���z�nVx � �!��z�x6z�n�Õ¡|6º3¹lx�~ � z�iln3»6x��{tyx6z�tu|�~
|�®�z�iln��Mvlw}n"��n"«\v¡x�z�tu|�~¡��x���n 


���� � � � � ' ���� � � � �4�65 Ô E V Ö

x_��z�iln3�{n"��vlw}z�|�® � � �������� � � � � ��¹ � � ����	��� � � 
 � ��¹¡iln�~¡��n� � � � � � �(' � ��� �� � � ' � ��� �� � � � � � � 
 � �(' � ��� �� � � ' � ��� �� � � Ô E X Ö

�F��º�n�mon"~_z{t}|_~ln � �l�{n�»Otu|�v¡��wu��¹�~l|6º t}~\z��{| � v¡��n�z�iln���x�¢���x�~¡¢�tyx�~�m�vlw¯z{t}�¡w}tun�����¹Px�~ � tu~_z{n�¢_�{x�z�n�z�iln
»6x���tyx6z{t}|_~¡x�wH®´|��{m�|�®'z�i¡n���vlwun���nV«_vPx6z�tu|�~P�jº�t¯z{ilt}~
z{iln � |�m9x�t}~ / 

�� � ! � ���� � � � � ' ���� � � � � # � � � � � 5 Ô �� _Ö

hji¡nÇwun�®Áz�i¡x�~ � ��t � nÇ|�®¡z{iln�x��P|6»_n`nV«_vPx6z�tu|�~r��x�~)�Hn � t}»Ot � n � t}~\z{|ez�º�|F�Px���z{�"·��e�	º�nÇvP��n�z�i¡n�
F°fz��O�Pn
¢_��t � tu~¸z{iltu���¡x��Pn"�"¹Wt}z�ty���Pn"��tu| � ty��tu~ � � tu�{n"�Sz{t}|_~�¹Hz�iln"��n�®´|��{n�z{iln)ãP�{��zFtu~\z�n�¢_�{x�w��Px���zF|�®Çn"«\v¡x6z{t}|_~Ô �� \Ö`ty� 
 � � ! � � ���� � � � � ��� 
 � � �
!��� � � � � � � Ô ��EVÖ

x�~ � z�iln���n"��|�~ � t}~\z{n�¢���x�wW�¡x���z�|�®	nV«_vPx6z�tu|�~ Ô �� _Ö

 � � ! � � ���� � � � � � ��� � ! � � � � � ��� � ! � � � � � 
 � � �
!��� � � � � � � Ô ����Ö

�À®`z�ilnr®Bx��Fã¡n"w � �P|_vl~ � x������-ty�Fm9x�t}~\z{x�t}~¡n �¸� v¡��tu~l¢!z�iln � n"��tu¢�~�¹Wz{iln�~ � � ��5�®´|���tu~�Õ¡|6ºÊºjxØ»�n_¹
z{i¡x6z�ty�oz{|/��xØ� �
! � � ��5¡·Kt}®�º�n¸��x�~³mox�â�n �
! � � �85Å®´|��9z{iln¸|�vlz�Õ¡|6º º�xØ»_n�¹Çz�iln¸x��P|6»_n
tu~\z�n"¢���x6z�tu|�~
��x�~!�Hn3º���t}z�z{n�~ 



�� � ! � � ���� � � � � � � � � � ! � � � � � 
�� � �
!��� � � � � � � Ô ���_Ö

x�~ � n"«\v¡x6z{t}|_~ Ô �� \Ö`�Hn"��|�mon"�

 � � � � !��� � � ' � � !��� � � � � � � � � � ��� � ! � � � � Ô �6p\Ö

ÆÇ|_~¡��n"«\vln�~\z{w}�_¹Oz�iln�»6x��{tux�z�tu|�~
|�®@��|_��zj®´vl~¡��z�tu|�~¸��x�~!�Hn3º��{t¯z�z�n�~ 


� 
�� � � � ! � � ���� � � � ' � � � � � �� � � � ' 
�� � � �
!��� � � ' � �
!��� � � � � � � � ' � � � ! � � � � Ô ����Ö

Y
Y[Z�\2]�^_]�`



EØ� �'Ð_à��@à�Ï¡Ì�á������lÎ�Ì6á��Fá-�ÀÑ�àÁáHÎ �
	��Sà ��	�ÒSà��
��Ì�����Þ¡Î���	�ÒSàBÌ�Þ��

Úe|6º³��nVx��{�{x�~l¢�njz{iln�z{ilt}� � x�~ � ®´|�v¡��z{i9z�n"��m9�Çt}~�z�ilnF��tu¢�i\z`i¡x�~ � ��t � ne|�®'x��H|6»�n�n"«\v¡x�z�tu|�~�¹\º�nei¡xØ»_n

 � � � � !��� � � ' � � !��� � � � � � � � � 
 � ��� � !��� � � ' � � !��� � 
 # � � � � � � '
 � � � �
!��� � � � � �� � � ' � � � �� � � # ' � �
!����� � � � �� � � ' � � � �� � ��� � � � � � Ô � O_Ö

�F~�z�iln�x�tu��®´|�tuwW��vl��®Bx���n��6¹�x��"��|_� � tu~l¢)z�ilnFÕ¡|6º­ã¡n"w � �P|_vl~ � x�������|�~ � t¯z{t}|_~�� � 5¡¹OºÇn�i¡xØ»�n � �	� � �� ��
 5 ��
� ���� 5�� ! '(��
 5 � ����
� � � � ���� � 5�� ! ¹P��|rz�i¡n�®´|�vl��z�i!z�n"��m �PnV��|�monV�
� � � ! � � � � � � ��� � 
 � �� ' � � � ���� � �"� � '#� � � � 
 � � � ���� ' � � � � � ���� � ��� � Ô � H�Ö

� ~\z{��| � v¡��n Ô E@O\Ö Ô EKH�ÖÇt}~\z�| Ô EV�_ÖS¹Oz�|o¢_n�z 


� 
 ��� � � ! � � ���� � � � ' � � � � � �� � � � ' 
�� � � �
!��� � � ' � �
!��� � 
 # � � � � � � '
 � � � �
!��� � � � ���� � � ' � � ���� � � # ' � �
!����� � � ���� � � ' � � ���� � � � � � � � � '
� � � � 
 ���� ' � � ���� � � �"� � ' ��� � � 
 � � ���� � ' � � � � ���� � � �"� �

Ô � V Ö

h�|Ån"w}tumot}~Px6z�n
z{iln
z�n��{m9�rº�iltu��i t}~P��wuv � n
Õ¡|6ºÛã¡n"w � »6x��{tux�z�tu|�~�¹�º�n
��i¡|\|\��n � z�|¶�{x6z{tu��®´�*z�iln
®´|_w}wu|6º�tu~l¢rx � ��|�tu~\z�n"«\v¡x�z�tu|�~���������� ���������

� �� � � � !
�
� ���� � � !



� ���� � 5 �! /

� 
 ���� ' � � ���� ��� � ! ���� � "  #�
� ! � � � 5 "  �

Ô � X Ö

�F��xo��nV��v¡w¯zV¹Oz�iln3»6x��{tyx6z�tu|�~!|�®���|\��zj®´vl~¡��z�tu|�~Ä��t}mo�lwut¯ãPn"�jz{|

� 
�� � � � � � �� � � � '#� � � � 
 � ��� �� � ' � � � �
� �� � � �"� � '
 � � � �
!��� � � �
���� � � ' � ���
�� � � # '�� �
!��� � � �
���� � � ' � �
���� � � � � � � � � Ô �� _Ö

���5Y����



�)à����CÒSà���Þ�� Î	��

���CàÁÍrà��VÌ��fàBÑ6á¬Þ��SàÁá�����àÁÒ��CÞ¡Ì�ß�Ì6á����FÎ{Ì�ßMË�Ì6Í9Î����CÒ{Ì�� Î���àBÎ�� EV�

� ~oz{ilty�`n��O�¡��nV����t}|_~�¹_x_�Mº�n�n����Hn"��z�n � ¹�z{iln�Õ¡|6º³»6x��{tyx6z�tu|�~P��i¡xØ»�n � tu�{x��l�Hn"x���n � x�~ � z{ilne»6x���tyx6z{t}|_~r|�®
z{iln3��|\��z�®´vl~¡��z�tu|�~���x�~!�Pn3��|�mo�lv�z{n � tu~!z�n��{m9��|�®'z{iln�mon�z��{ty�e»6x��{tyx6z�tu|�~P�MÕ¡|6ºµã¡n�w � »6x���tyx��lwun"��x�~ �
x � ��|�tu~\z�»6x���tyx��lwun"�"¹W��|!z�i¡x�z�nV«\v¡x6z{t}|_~ Ô �_ _ÖF��x�~Å�Pnrn�»6x�w}v¡x�z�n � º�t}z�il|_v�z3��nV«_v¡t}�{t}~¡¢�x�~O�¸x �¡� t¯z{t}|_~¡x�w
��|�mo�lv�z�x6z{t}|_~!|�®'z�i¡n�Õ¡|6ºµã¡n"w � ·Mhjiln3~ln�º �l�{|��lwun�m�ty��|_~lw}��z�|9��|_w}»_n�z�iln3x � ��|�tu~_z�nV«\v¡x6z{t}|_~¡� Ô � X ÖS¹
z{i¡x6zV¹Ot}~!¢�n�~¡n���x�wf¹_i¡x_�Çx���|_mr�¡w}n��Ot}z��9��tumot}wyx��Çz�|)z�i¡x�z�|�®�z�i¡neÕ¡|6º3·@h�|)tu~_z{n�¢_�{x�z�n�z{ilnFz�iltu� � z�n"��m5x6z
�{tu¢�i\zFi¡x�~ � ��t � n�|�®Çx��H|6»�n�n"«\v¡x�z�tu|�~ Ô �� _Öe�O�Ä�¡x���z{�"¹¼x�~ � w}n�z��� x�~ � �� x���n�»�nV�Sz�|_�{�F|�®���|�~O»_n"�Sz{t}»_nÕPv���»�nV�Sz{|���� � x�~ � � º�t}z�il|_v�z��l�{n"�{��v¡��n_¹Oz�iln"~
nV«\v¡x6z{t}|_~ Ô �_ _Öj�"x�~
�Pn�®´vl��z�i¡n���º��{t¯z�z�n�~Äx_�� 
�� � 
 � � ! � ���� � � � ���� � � ' � � ���� � � # ' ���� � � � ���� � � ' � � ���� � � � � � � � �

� ��� � ! � � � � �� � �� ' � � � �� � �� � � � '#� ��� � � �� � � �
Ô �2EVÖ

��|�~¡��n��{~ltu~l¢�z{iln9tu~_z{n�¢_�{x�z�tu|�~Åx���nVx�tu~Åz�ilnoã¡����z3z�n��{m�x�z��{tu¢�i\z3i¡x�~ � ��t � n9|�®�x��P|6»_n�nV«_vPx6z�tu|�~'¹�ºÇn
ãP~ � z�iPx6z �� � � � � � 
� � � ' � � � �� � � � ' �� � 
 � � ��
� � � ' � � ���� � � ��i¡x_��z�i¡nr��t}motuw}tyx��e®´|��{m0º�t¯z{i¸z�i¡n�®´|��{m
|�®@��z�nVx � �!��z�x6z�n��Mvlw}n"��n"«\v¡x�z�tu|�~ Ô E"p\Ö�vl~ � n���z{iln���vl�{»Ot}wutu~ln"x�����|O|�� � tu~¡x6z{n"�"¹Oz�iln � t�"Wn��{n�~¡��n3tu�jz{i¡x6z
mon�z��{tu�ez�n"��m9��t}~��M«\v¡x�z�tu|�~ Ô E�pOÖ`x���n���n"�lwyx���n � �O�oz�iln"t}��»6x���tyx6z{t}|_~¡��·@Él|_����|�~O»�n"~ltun�~¡��n�¹OºÇn�x��{��vlmon

���� � � � ���� � � ' � � �
�� � � # ' ���� � � � ���� � � ' � � ���� � � � � � -����� Ô �_��Ö

x��P|6»_n�nV«\v¡x6z{t}|_~Å��x�~Å�Hn9��x�wu��vlwux�z�n � nVx���t}wu�Ä�O�¸v¡��t}~l¢Äx���t}motuw}tyx����l�{|���n"�{��x���z{iln9��|�mo�lvlz{x6z{t}|_~Å|�®
�{n"��t � v¡x�wy�F|�®Mz{ilnr�Mvlw}n"��n"«\v¡x6z{t}|_~¡�"·�hji¡tu����t}mo�lwut¯ãPn"�Fz�iln9��|�mo�lv�z�x6z�tu|�~Å��|�mo�¡x���n � º�t}z�i¬n"«\v¡x6z{t}|_~
Ô �� \Ö 
O®´vl��z�iln"��mo|_��n_¹�ºÇn�º��{t¯z{n � �
� �� � �� ' � ��� �� � �� � � �� � Ô ���_Ö
i¡n�~¡��n�¹�n"«\v¡x�z�tu|�~ Ô �NEVÖj��x�~!�Hn3º��{t¯z�z�n�~�x��

� 
 �
� 
�� � ! � -����� � � � � � � � � ! � �� � � � '#� � � � � �� � � � Ô ��p\Ö

�F����vlmon)z{i¡x6zFz�ilnox�tu��®´|�tuw	��i¡x��Hn)ty�F��n"�l��nV��n"~\z�n � �\�Äx!��n"��tun"�e|�®`��mr|O|�z�i¸®´v¡~¡�Sz{t}|_~¡��¹Hz{i¡x6z�tu�ez�|
�{xØ�

� ��� � � �
	��

��	 �

� � � � ��� � Ô �_��Ö

º�i¡n��{n � ��� ��tu�ez�i¡n)��vl�{»�n3|�®`x�tu��®´|_t}w���|�~\z{|�vl�V¹ � � ��� �Çty�e��i¡x��Hn3®´vl~¡��z�tu|�~�¹ � � tu� � n"��t}¢_~Ä»6x��{tux��lw}nV��¹��ty�j~Ovlm)�Hn��e|�® � n"��t}¢_~!»6x��{tyx��lwun"�"·�hjiln�¢���x � tun�~\z�|�®�z�iln���|_��z�®´v¡~¡�Sz{t}|_~
ty� � n�ã¡~ln � x_�

�� � � � �4� � 
� � � Ô �WO_Ö

�F~P��nrz�iln�¢���x � tun�~\z3tu��n"��z{x��¡w}ty��i¡n � ¹'z�iln��{x�mon9�l�{|���n"�{�"¹ � n"�{���{tu�lw}n � tu~ Ô X Ö Ô EV _ÖS¹	��x�~¬�Hn9v¡��n � z�|
� n�z�n"��motu~ln3xomo| � t¯ãP�"x6z{t}|_~!|_~�z{iln�x�tu��®´|_t}w���i¡x��Pn_·

Y
Y[Z�\2]�^_]�`



E"p �'Ð_à��@à�Ï¡Ì�á������lÎ�Ì6á��Fá-�ÀÑ�àÁáHÎ �
	��Sà ��	�ÒSà��
��Ì�����Þ¡Î���	�ÒSàBÌ�Þ��

� � �)�!�¼���	�)���!���������	���1��( � �)�)���	�)( ����������:
� ~�xr�l��x��Sz{tu�"x�w�x�n��{| � �\~Px�motu� � n"��tu¢�~���|�~\z{n��Oz"¹lx � nV��tu¢�~
v¡��v¡x�wuw}��i¡x���z{|o�{x6z{tu��®´��xr~Ovlm)�Hn���|�®@��|�~�°
��z���x�tu~\z{�"·��³��|_~¡��z���x�tu~_z�ty����x�t � z�|3�Hn�x��Sz{t}»_njt¯®Wt¯z�ty�@n�t}z�iln"�`x�~rn"«\v¡x�w}t}z�����|_~¡��z���x�tu~_z@|��Mx�~)tu~ln"«\v¡x�w}t}z��
��|�~¡��z���x�tu~\z"¹Hz�i¡nr~Ovlm��Pn"��|�®Çx_�Sz�tu»�no��|_~¡��z���x�tu~_z��F��il|_vlw � ~l|�z�n��l��n�n � z�ilnrz{|�z{x�w@~\v¡m)�Hn���|�® � n"��t}¢_~
�Px���x�mon�z{n�����¹l|�z�iln"��º�ty��n�z�iln��l��|_�lwun�m-tu�e|6»�n���° ��|�~P��z{�{x�t}~ln � x�~ � º�tuw}w�~l|�z�i¡xØ»�n�x���|�wuv�z{t}|_~Ät}~¸¢_n�~�°
n"�{x�wC·�hjiln���|�mo�lv�z�x6z{t}|_~¡x�w � n"��t}¢_~¶������z�n�m º�tuw}w`z�iln"~/x6z�z�n�mo��z�z�|ÄãP~ � z�iln!|���z{t}m9x�wÇ��|�wuv�z�tu|�~¬z�|
z{ilne�¡��|_�lw}n"m�¹\��vl����nV�Sz�z�|�z{ilnF��|�~¡��z���x�tu~\z{�"¹_vP��tu~l¢3z{ilnFmo|\��zjx��l�l�{|��¡��tyx6z{n�|���z{t}motu²"x6z{t}|_~9z�nV��il~lty«\vln�·
hji¡n��{njx���n�m9x�~\�)mr| � t}ãP�"x6z�tu|�~P�@z�|�z{iln���z�x�~ � x�� � vl~P��|�~P��z{�{x�t}~ln � |���z{t}motu²"x6z{t}|_~¡�@mon�z{il| � �@z�|3iPx�~�°
� w}nÄ��|_~¡��z���x�tu~_z���¹`|�®Áz�n"~±z�il�{|�vl¢_iÈz{iln�v¡��n�|�®��'x�¢���x�~l¢_n�m�vlw¯z{t}�¡w}tun�����·³Ã�n"��n�º�n
z��{n"x6zoz�º�|ÅâOtu~ � �
|�®F��|_~¡��z���x�tu~ln � |_��z�tumot}²Vx6z{t}|_~¡��¹�|_~ln
tu�)z�iln � ��x�¢Åmot}~ltumot}²Vx6z{t}|_~/�l�{|��lwun�m vl~ � n��rz�i¡n
��|�~¡��z���x�tu~\z
|�®j��|�~¡��z{x�~\z�w}t}®Áz�tu~*z���x�~¡��|�~¡tu�o�{n�¢_t}mon�¹'z�iln�|�z�i¡n���ty�3z{iln�wut¯®Ázrmox���t}motu²"x6z{t}|_~*�l��|_�lwun�m�v¡~ � n��)z�iln
��|�~¡��z���x�tu~\z{�F|�®Ç��|�~¡��z{x�~\z � ��x�¢!t}~*��vl�¡��|�~lty���{n�¢_t}mon�· � ~Yz{iltu���{n��H|���z�x�w}w@|�®`z�i¡n"��nr��|�~¡��z���x�tu~\z{��x��{n
z{��nVx6z{n � x_�FnV«\v¡x�wut¯z��Ä��|�~¡��z���x�tu~\z{�"·�hjiPx6z�tu�Fz�|��{xØ��¹P®´|���z�iln � ��x�¢!mrtu~ltumot}²Vx6z�tu|�~Å�l�{|��lwun�m�¹¼º�n�z��{�
z{| � n"��tu¢�~Äxr~ln�º |��lz�tumox�w�x�tu��®´|_t}w'º�iltu��i�i¡x_��z�iln���x�mrn3wut}®ÁzF��|On�ä���t}n"~_zex_��z�iln)t}~lt}z�tyx�w'|�~ln3�lvlz�z�iln
� �{x�¢�ty�j��n � v¡��n � t}~
z���x�~P��|_~ltu�eÕ¡|6º�
O®´|_�jz�iln3wut¯®Áz�m9x��Otumot}²"t¯z{t}|_~!�¡��|_�lw}n"m�¹�ºÇn�z��{��z{| � n"��t}¢_~
xr~ln"º
|_��z�tum9x�wWx�tu��®´|_t}wPº�il|_��n � �{x�¢�tu��~l|�zÇ¢_��nVx6z�n"�Mz{i¡x�~�|_��x�zÇmo|_��zÇnV«\v¡x�wPz�|)z�iln�t}~¡t¯z{tux�wH»6x�w}vlnF�lv�zjw}t}®Ázjtu�
tu~¡����nVx���n � tu~r��vl�¡��|�~¡tu�`Õ¡|6º3· � ~)z�ilty�@�{n��H|���z"¹6º�n`®´|_w}wu|6º¶z�i¡nj��|�~¡��n���z@|�®H��|�~\z{��|_w_z{iln�|_����z{|Fz{��nVx6z	z�iln
��|�~¡��z���x�tu~\zen����lwuty��t}z�wu�Ät}~Åz�ilnr|��lz�tumrtu²�n"�F�O�Ätu~\z��{| � v¡��tu~l¢!x!���"x�wyx���x � ��|_t}~\z�»Øx���tyx��¡w}n 
�x �l� t}z�tu|�~Px�wuw}�
z{ilty���Ot}n"w � ��xrwut}~¡n"x���x�w}¢_n��l��x�ty��x � ��|_t}~\z�n"«\v¡x�z�tu|�~
º�iltu��i
ty��n"x_���oz{|���|_w}»_n�·

����� ���
	���
�������������	��
����������� �!�"�
# �%$&�'��()�*�
	+���'�,�.-/$0����()�*	+���"12��-3�
ì ��x�¢omot}~ltumot}²Vx6z{t}|_~Ätu��xo»_n��{���l��x���z�ty��x�w¼�l��|_�lwun�m8tu~¸x�n"��| � �O~¡x�motu��n�~¡¢�tu~ln�n"��tu~l¢¡· � ~Ä¢�n�~¡n���x�wf¹�z�iln
wut}®Áz�tu��x�wu��|r��n � v¡��n � º�i¡t}wun3��n � v¡��t}~l¢rz{iln � ��x�¢r�PnV��x�vP��n � ��x�¢rtu��»�n��{����wu|_��n�wu����|�~l~lnV�Sz{n � º�t¯z{i
wut}®Áz"·
s�|�mon3x�v�z{il|�������|_w}»_nez{ilty���l�{|��lwun�m��O� � t¯ã¡~¡t}~l¢oz{iln � nV��tu¢�~
�l�{|��lwun�m8x_��z�iln3m9x��Otumot}²Vx6z{t}|_~!|�®�wut¯®Áz
z{| � ��x�¢���x6z{t}| �'4 � �65 
¼x_��º�n)âO~l|6º3¹��'4�x�~ � �65rx��{n)��t}m�vlw¯z�x�~ln"|�v¡��wu���{n � v¡��n �¸� vl��tu~l¢9z{iln � n"��t}¢_~n"»�n"~Åz{il|�v¡¢�i¬z�iln��{x�z�tu|Ätu�3tu~¡����nVx���n � · � ~¶�l�{x_�Sz{tu��n�¹�z{iln�wut¯®Ázrm)v¡��z)x�wuºjxØ�O���Hn�â_n���z�x_��z�i¡n���x�mon
»6x�w}vln9x_�ez{iln�x�tu������x6®Áz�ºÇn"t}¢_i_z � vl�{tu~l¢
z�iln9���{vlty��n_·os�|
º�nrz��{n"x�z�z{iln � ��x�¢
��n � v¡�Sz{t}|_~Å�¡��|_�lw}n"m�x��
z{iln�®´|�wuwu|6º�t}~l¢o��|_~¡��z���x�tu~ln � |���z{t}motu²"x�z�tu|�~ 
���� ��� 7 �  
1��� �������

�84 � � "  � �:9  �
Ô ��H�Ö

Ãen��{n�¹��¬t}~P��wuv � n"�ez�i¡n � ��x�¢���|On�ä���tun�~\z"¹Hº�n)â�n"n��Äz{iln�®´�{n�nr��z{��nVx�m íÄx���iÄ~Ovlm��Pn"�<;>=-x�~ � tu~¡��t¯°
� n�~¡��n�x�~¡¢�wun��±vl~¡��i¡x�~l¢�n �Ä� vl�{t}~l¢�z�iln � n"��tu¢�~�·�Él|��Fz�i¡n)�lvl�{n � �{x�¢���n � v¡��z�tu|�~Ä�l�{|��lwun�m�¹Wº�n)��x�~
� n�ã¡~ln;
 � � � 
_tu~o�l��x��Sz{tu�"x�w � nV��tu¢�~'¹�ºÇn�|_~lwu��º�x�~\z�z�|3m9x�â_njx���m9x�wuwlmo| � t¯ãP�"x6z{t}|_~)z{|�z�iln�|_��tu¢�tu~¡x�w
x�t}��®´|�tuw�x�~ � z��{��z�|9�{n � v¡��n3t}z{� � �{x�¢ovl~ � n"��z�iln�ãl��n � w}t}®Ázemo| � n 
Pt}~�z{ilty�e��x_��n�z{iln)��|\��z�®´v¡~¡�Sz{t}|_~Ätu�
� n�ã¡~ln � t}~9¢_n�~ln"�{x�wlx���
 � �


@? ��A � � ��� � 5 � 
 ��� ' ? 
 � �¡·�� ~��"x���njz�ilnFí¸x���i9~Ovlm)�Hn��Çx�~ � z{ilnex�~¡¢�wun
|�®@x�z�z�x���â�x���n3m9x�tu~\z{x�t}~ln ��� vl�{t}~l¢oz{iln3|��lz�tumrtu²"x�z�tu|�~�¹lz�iln�wut}®ÁzFx�~ �Ä� �{x�¢o��|On�ä���tun�~\z{�j|�®Mx�~Äx�tu��®´|_t}w

���5Y����



�)à����CÒSà���Þ�� Î	��

���CàÁÍrà��VÌ��fàBÑ6á¬Þ��SàÁá�����àÁÒ��CÞ¡Ì�ß�Ì6á����FÎ{Ì�ßMË�Ì6Í9Î����CÒ{Ì�� Î���àBÎ�� EØ�

x���n
� 4 � � ������� � � � � � ��� �	� � �:� � 5 � � ���
��� � � � ' � ��� ��� � � �
� � � ���; 
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� � �� � � � � � �� � � � � '
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