
HAL Id: hal-00126043
https://hal.science/hal-00126043v1

Submitted on 23 Jan 2007

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.

Structures de Weyl admettant des spineurs parallèles
Andrei Moroianu

To cite this version:
Andrei Moroianu. Structures de Weyl admettant des spineurs parallèles. Bulletin de la société math-
ématique de France, 1996, 124, pp.685-695. �hal-00126043�

https://hal.science/hal-00126043v1
https://hal.archives-ouvertes.fr


���������	�	�
������
�����������
����������
����
������ "!#�����
�$�

 %���
�
�&�('���)���

*,+.-

/10.2 -4365%798�:;8�< /�=�>@?

A1BCEDGFIH BCIJ&KMLONQPSR#NUTWVXRWR�YZ&[ R Z%\ N^] [`_ N [ ] Z T Z�a	ZGbdc6e9\^[ ] [ R Z�f PS]hgiYZ NWYZj\^k glR`VX]hg ZmclcnZporqts,uwv`xQyIZ N
[ R \zk glR Zm[ ]{RWVXRWR [Wc|e�}~k PX]hP clc��ZGcnZ�\^[ ] q�y RWV [`\ T{YZG� VXR#N^]hVXR \��#[WZUe�Zm\ N{� Z ] � YZGZ�\ g|�1���� y V [p\ g q�Zm\ N
_ V ��k P _ N Z T Z T�g ��Z R \ glV�R �E��� V [E\ T�VXR`RWVXR \ T Zm\UZi��Zm�%k`clZ�\ T Z�f PS]hgiYZ NWYZ�\�\^k gnRWVX]hg ZGcnclZ�\ R`VXR _ V ��k P _ N Z�\
T Z T�g ��Z R \ glV�R � �#[ gIPXT �%Z NzN Z R#N�T Zm\�\^k gnR ZG[ ] \�k PX]hP clc��ZGcnZm\�k PS]�]QP kWk VX]^N �P%T Zm\4\ N^] [`_ N [ ] Z�\ T ZUa�Zmb#cI�#[ g
R Z)\ VXR#N k P \ � Z ] � YZmZm\ �

�%� DG�|�,�I�`�OJ�K a	Z�k ]hV fXZ N^�`PSN)�Xg fXZ R;P a	ZGbdc�\ N^] [`_ N [ ] Z�e V�R�P \zk gnR � PSRWgl� V c T o�qts,uwv`xQy N^� Z
Zi� g \ N Z R _GZ VX��P¡RWV�R }~¢GZ ]hV e�}~k PS]QP cncnZGc£\^k gnRWVX]¤VXR q g ��kWc g Z�\ N^�`PSN e g \¤_ic V \^Z T¥� V�]��$��t�E�¤¦ � Z�\ P ��Z
\ NhP§N ZG��Z R#N)g \ N^] [WZ � VX]¨� ��� g©� q g \)_ V ��k P _ N � a	Z �Xg fXZ RWV�R }ª_ V ��k P _ N Zi� P ��kWcnZm\ VX� � }r� PXRWg©� V c T \
PXT � glNzNhglR`� k PS]QP cnclZmc|\zk gnRWV�] \�« glN^�¥] Zm\^kEZ�_ N�N^V�RWV�R }ª_ic V \^Z T a	ZGbdc¬\ N^] [`_ N [ ] Zm\ �

 ®.¯
°U±¨²�³µ´µ¶¡°U·#²�¯

¸4¹#º�»E¼¾½m¿XÀ¹�Á£À¹#º4ºmÂÃ¿rÄÃÅ¾½�¿r¹�ÆrÆ�¹#º{ºm¿rÇ�ÂÃÆr¹�ÇÈ¹�Ä|Á�É#Å¾ÄÃÄÃ¹XÊ£¹�º�¿�½�½¬À¹�ËÃÌÃÉXÁÍ¿rÎÏÆr¹#º�¼¾ËÃÇ�¹�Á�ÁÍ¼¾Ä|Á4ËÃ¹�º�ºmÂÃ¿rÄÏ¹#ÌÃ½mº
ÂO¼¾½�¼¾ÆrÆhÐ¹#Æ�¹#º�Å¾ÄIÁµÀ¹XÁ£À¹�Éd¼E½Í¼¾ÉXÁ£À¹#½m¿rº¬À¹#¹#º"ËÃÌÑÂ�Å,¿rÄ|ÁMËÃ¹;»¬ÌÃ¹�ËÃ¹�Ær¹�ÌÃ½�Ò,½mÅ,ÌÃÂ�¹�Ë�ÓlÔÏÅ,ÆrÅ,ÄÏÅ,ÇÈ¿�¹	ÂO¼E½
Õ�Ö{×p¿ØÁÍÉ§ÔÃ¿�ÄtËO¼¾ÄÃº�ÙÛÚ¾Ü�ÝzÞ�Ô&À¹#Å,½#Ð¹#Ç�¹
ß,Öáà�¹�ÁMâ¡¹#ÇÈ¼¾½�ãIÌÃ¹�Ð¼(Æ~¼�ÂO¼¾Ò,¹1ä`ÚÃå�É�æiÖM¼EÌÃº�ºm¿�ÙÛçEÜªè"é�É�¹
º�Å¾ÄIÁ�Æ�¹#º�»E¼¾½�¿XÀ¹�Á£À¹�º	Ð¼�ÔÃÅ,ÆrÅ¾ÄÃÅ,Ç�¿r¹Mê£ÂÏ¿rÄ.Ý^ë,èXì¡íMîdï�ê£Â.Ýwð4è�Å,Ì�êÏñ;Ýwð4èSÖ

ê£Å,¿ØÁ¡ÝhòôóÃì�õÏèXï¾ðµöø÷£ï,ÌÃÄÃ¹�»E¼¾½m¿XÀ¹�Á£À¹%ºmÂÃ¿rÄÃÅ¾½�¿r¹�ÆrÆ�¹&ºm¿rÇ�ÂÃÆr¹�ÇÈ¹�ÄIÁ¤É#Å,ÄÏÄÃ¹XÊ£¹¾Öjù¥Ä�É�Å,ÄÃº�¿�Ë�Ð¹#½m¹
¿rÉ�¿|Ær¹¨ÂÃ½mÅ,ÎÃÆhÐ¹#Ç�¹jËÏ¹jÆ^Ól¹SÊ£¿rºmÁ�¹#ÄÃÉ�¹&ËÏ¹#º�º�ÂÃ¿�ÄÃ¹#ÌÃ½mº�ÂÃ¼¾½Í¼¾Æ�ÆhÐ¹�Ær¹#º4ÂÃ¼¾½.½Í¼¾ÂÃÂ�Å,½GÁ�Ð¼�ÌÃÄÏ¹&ºGÁÍ½�ÌÏÉ�ÁÍÌÏ½�¹jËÃ¹
úû¹�ü¬Æ.ã¬ÌÏ¹#ÆrÉ�Å,ÄÃãIÌÃ¹�ý�º�ÌÃ½pò ã¬ÌÏ¿4¹#ºmÁ#ï�À¹�»¬¿rËÃ¹�ÇÈÇ�¹#Ä|Á#ïÃÌÃÄÃ¹"Ò�À¹#Ä&À¹#½Í¼EÆr¿rº�¼EÁÍ¿�Å,Ä�ËÃÌ�ÂÃ½mÅ,ÎÃÆhÐ¹�ÇÈ¹
ËÃ¹�Æ^Ól¹SÊÏ¿�ºmÁ�¹#ÄÃÉ�¹�ËÏ¹#º�º�ÂÏ¿rÄÃ¹�ÌÃ½�ºMÂO¼¾½�¼¾ÆrÆhÐ¹#Æ�¹#º�É#¼¾½¥Ær¼�É#Å,ÄÃÄÏ¹XÊ£¿rÅ,ÄÑËÃ¹1¸4¹X»£¿ þGÿ%¿Ø»£¿ØÁ§¼(¹�ºmÁMÌÃÄÑÉ#¼¾º
ÂO¼¾½GÁÍ¿�É#ÌÃÆ�¿r¹#½%ËÃ¹	ºGÁÍ½�ÌÏÉ�ÁÍÌÏ½�¹"ËÃ¹"úû¹�ü¬Æ^Ö¡ÿ%¹�ÂÏ½�Å,ÎÃÆhÐ¹#Ç�¹M¹#ºmÁp¿rÄ|»E¼¾½m¿~¼¾Ä|Á¡ÂO¼¾½¡ÁÍ½�¼¾ÄÃºGæwÅ,½�ÇÈ¼EÁÍ¿�Å,ÄÃº
É#Å¾ÄÏæwÅ,½�Ç�¹#º¡ËÃ¹"Æ~¼�Ç�À¹�Á�½�¿rãIÌÃ¹EéjÁ�Å,ÌÏÁ�º�ÂÏ¿rÄÃ¹�ÌÃ½�� º�ÌÃ½	ÝhòøìmõÃèSïOÂO¼¾½�¼¾ÆrÆhÐ¹#Ær¹�ÂO¼¾½¡½Í¼¾ÂÏÂ�Å,½GÁ�Ð¼Èý�ï
¿rÄÏËÃÌÃ¿�Á%ÌÃÄ�º�ÂÃ¿�ÄÃ¹#ÌÏ½��� ºmÌÃ½"Ýhòøì �õ£èXïÃÂO¼E½Í¼¾Æ�ÆhÐ¹#Æ�¹pÂÃ¼¾½�½Í¼EÂÃÂ�Å¾½mÁ	Ð¼�ý�Öjê¬¿4ý�¹#ºGÁ¡¹XÊÏ¼¾É�Á�¹¾ï6¼¾Æ�Å,½�º
ý ¹#ºGÁ�Æ~¼ÈÉ#Å,ÄÃÄÏ¹XÊ£¿rÅ,ÄÑËÃ¹;¸.¹X»¬¿ØþGÿ%¿Ø»¬¿�Á§¼ÈË�ÓlÌÏÄÃ¹�Ç�À¹XÁÍ½m¿rãIÌÃ¹ �õ$ËÃ¹;Ær¼(É#Ær¼¾º�ºm¹�É#Å,Ä£æwÅ,½�Ç�¹	ËÃ¹;õ�ï

� ����� �|C
	��� A �� ����� y���Z R#N^] Z T Z�� P§N^��YZG� P§Nhg �#[WZ�\Gy�� � �)� �¨���,���������! #" y YL _ V cnZ%$ V cnb N Z�_ � }
RWg �#[WZXy&$ P c PXg \^Z P ["o(' ]hPXR _iZ§x � L � PXg c*) P �,+ VX] k � ZGZ � k V cnb N Z�_ �WRWg ��[`Z � � ] �
��c P \h\ g.- _ PSN^gnVXR � � � )0/#1 � /32`y&/314�%265�y7/#14��/#/ �
� VXN \z}~_Gc YZ�\8)Ã\^k glR ZG[ ] \GyW\ N^] [`_ N [ ] Zm\ T ZUa	ZGbdcry`\ Nh] [E_ N [ ] Z�\ � Z ] � g©Nhg Z RWR Zm\ �

ß



ËÃÅ,ÄÏÉ�¿�Æ�¹XÊ£¿rºGÁÍ¹�ÌÃÄÃ¹�º�Å¾ÆrÌÏÁ�¿rÅ,Ä9Ý ��ìÍý
è;¼d»,¹#É�ý ¹XÊÏ¼¾É�Á�¹�ºm¿�¹�Á�º�¹�ÌÃÆr¹�ÇÈ¹�ÄIÁÈº�¿"Ý^òøì�õÏè	¹#ºGÁ
É#Å¾ÄÏæwÅ,½�Ç À¹#Ç�¹#Ä|Á�À¹�ã¬ÌÏ¿�»E¼¾Ær¹�Ä|ÁÍ¹�Ð¼�ÌÃÄÃ¹MËÃ¹#º¡»E¼¾½�¿XÀ¹�Á£À¹#º�Ë&À¹�É#½�¿ØÁÍ¹�ºpÉ�¿Øþ ËÏ¹#º�ºmÌÃº#Ö

ù¥Ä »¾¼£ï¨ÂO¼¾½;É�Å,ÄÃº¬À¹�ãIÌÃ¹#Ä|Ádï&º#Ó©¿rÄ|Á£À¹�½�¹�º�º�¹�½�¼¾Ì£Ê ºmÅ,ÆrÌ£ÁÍ¿rÅ¾ÄÃº	ÄÃÅ¾ÄIÁ�½�¿Ø»£¿r¼¾Ær¹�º�ËÏÌ�ÂÏ½�Å,ÎÃÆhÐ¹#Ç�¹¾ï
É¾ÖªÐ¼ÏÖ©Ë�ÖM¼¾Ì£Ê�ÂO¼¾¿�½�¹�º1Ý �;ì§ý
è�¼d»,¹#É � ÂO¼E½Í¼¾Æ�ÆhÐ¹#Æ�¹�ÂÃ¼¾½�½�¼¾ÂÃÂ�Å,½mÁ�Ð¼
ý@¹�ÁMý ÄÃÅ,Ä£þhæw¹#½�Ç À¹#¹EÖM¸4¹
ÎÃÌÏÁ&ËÃ¹pÉ#¹�ÂO¼¾ÂÃ¿�¹#½j¹#ºmÁ&ËÃ¹pÇÈÅ,Ä|Á�½�¹#½)ãIÌ�Ó©¿rÆ6Ä�ÓÛüÈ¼"ÂO¼Eº%ËÃ¹�º�Å,Æ�ÌÏÁÍ¿�Å,Ä1ÄÃÅ,Ä|ÁÍ½m¿�»¬¿~¼EÆr¹¡º�¿6ð �� Ú�Å,Ì
º�¿�ð � Ú�¹�ÁMò É#Å,Ç�ÂO¼¾ÉXÁÍ¹¾ï6¹XÁ¥ËÃ¹"É#Å,ÄÏºmÁÍ½mÌÃ¿r½m¹	ËÃ¹�º�¹SÊÏ¹�ÇÈÂÏÆr¹#ºpËÃ¹"º�Å,Æ�ÌÏÁÍ¿�Å,ÄÃº¡ÄÃÅ,Ä|ÁÍ½m¿�»¬¿~¼EÆr¹#º
º�ÌÏ½�ËÏ¹#º¡»¾¼E½�¿XÀ¹XÁ£À¹�º�ÄÃÅ,ÄÃÉ�Å,ÇÈÂÃ¼¾É�Á�¹#º¡ËÃ¹MËÃ¿rÇ�¹#ÄÏº�¿rÅ¾Ä�ÚÏÖ

�¾¹&½m¹#Ç�¹#½mÉ#¿r¹¨Â�Å,ÌÃ½.Æ�¹#ÌÃ½�¼¾¿�ËÃ¹¨Ær¹�º�Ç�¹#Ç	ÎÃ½�¹�º�ËÏÌ;ÿ%¹�ÄIÁ�½�¹&ËÃ¹���¼EÁÍÔ&À¹#ÇÈ¼EÁÍ¿�ã¬ÌÏ¹#º.ËÃ¹jÆhÓ��)É�Å,Ær¹
��Å¾Æ�üIÁÍ¹�É§ÔÃÄÃ¿rãIÌÃ¹EïO¹#Ä
ÂO¼E½mÁÍ¿�É#ÌÃÆ�¿r¹�½#ï	��Ö�
M¼¾ÌÃËÏÌÃÉ§ÔÃÅ,Ä�Â�Å,ÌÃ½%Æ�¹#º�ËÏ¿rº�É�ÌÃº�ºm¿rÅ,ÄÏº�ã¬ÌÏ¹�ÄÃÅ,ÌÃº¡¼d»,Å¾ÄÃº
¹#ÌÏ¹#º�¹#ÄÏº�¹#Ç	ÎÃÆr¹�¹XÁ�ãIÌÃ¿�Å,Ä|Á�Â�¹#½mÇÈ¿�º"Ð¼;É#¹pÁÍ½Í¼d»E¼¾¿�Æ�ËÃ¹�ÂÏ½�¹#ÄÏËÃ½�¹¥æwÅ,½mÇÈ¹Eï£¹XÁ�;Ö���Â�Å,ºmÁ�Å,ÆrÅ�»È¼
ãIÌÃ¿	�m¹MËÃÅ,¿�º�ÆhÓ©¹XÊ£¹#Ç�ÂÃÆr¹�ËÏ¹"Ær¼;º�¹�É�ÁÍ¿�Å,Ä�ë£Ö

�¾¹�½m¹#Ç�¹#½�É�¿r¹�À¹#Ò|¼EÆr¹#Ç�¹#Ä|Á��ÏÖ���Ö��%Å,ÌÏ½�Ò,ÌÃ¿�Ò,ÄÃÅ,Ä�Â�Å,ÌÃ½jÆr¹�º�Å,ÌÏÁ�¿r¹�Ä(º�É�¿r¹�ÄIÁ�¿��OãIÌÃ¹p¹�Á&ÇÈÅ¾½Í¼¾Æ
ãIÌ�Ó©¿rÆ�Ç�Ón¼EÂÃÂ�Å¾½mÁÍ¹�ËÏ¹#ÂÃÌÃ¿�º¡ËÃ¹MÄÃÅ,Ç;ÎÃ½m¹#ÌÃºm¹#ºp¼¾ÄÃÄ&À¹�¹#º�Ö

� ��°¨±)´µ¶¡°U´µ±�����³�� � ���! 

ñpÄÏ¹�ºmÁ�½�ÌÃÉXÁÍÌÃ½m¹�ËÃ¹%úû¹�ü¬ÆÃº�ÌÏ½UÌÃÄÃ¹%»E¼¾½m¿XÀ¹XÁ£À¹%½m¿r¹�Ç(¼¾ÄÏÄÃ¿r¹�ÄÃÄÃ¹�Ý^òøì�õÏèXïEÅ,Ì�ÂÃÆ�ÌÃº¤Ò�À¹�Ä&À¹#½�¼¾Ær¹�ÇÈ¹�Ä|Á
É#Å¾ÄÏæwÅ,½�Ç�¹pÝhòøì�Ù õIÜ~èXïW¹#ºGÁ¤ÌÃÄÏ¹&É�Å,ÄÃÄÃ¹SÊÏ¿�Å,Ä"Ær¿rÄ&À¹d¼¾¿�½�¹¨ý�ï`ºmü¬Ç�À¹�Á�½�¿rãIÌÃ¹j¹�Á�ÂÃ½¬À¹#ºm¹#½m»E¼¾Ä|Á¤Æ~¼�ºmÁ�½�ÌÃÉSþ
ÁÍÌÏ½�¹(É�Å,ÄÏæwÅ,½mÇÈ¹�Ù õ¬Ü^Ö�ñpÄÏ¹ÈæwÅ,¿�º�Ær¼�Ç�À¹�Á�½�¿rãIÌÃ¹1õ��ÏÊ)À¹�¹�ËO¼¾ÄÃº�ºÍ¼�É�Æ~¼¾ºmº�¹ÈÉ#Å,ÄÏæwÅ¾½�Ç�¹¾ï�ý ¹#ºGÁ
ÌÃÄÃ¿�ãIÌÃ¹#Ç�¹#Ä|ÁjË&À¹�Á�¹#½mÇÈ¿�Ä%À¹#¹�ÂO¼E½¨ÌÃÄÈÉ§ÔÃ¼¾ÇÈÂ1ËÃ¹�»¾¹#ÉXÁÍ¹#ÌÏ½�º"¬ï|¿rËÃ¹�Ä|ÁÍ¿��%À¹�ÂO¼¾½Uõ$Ð¼�ÌÃÄÏ¹"ßXþQæwÅ,½mÇÈ¹
º�ÌÏ½"ò Ö	¸.¼�Ë&À¹�½�¿Ø»)À¹�¹�É#Å�»E¼¾½�¿r¼¾Ä|ÁÍ¹;ËÏ¹1ý ¹#ºmÁ"¼EÆrÅ,½mº¥½�¹�Ær¿XÀ¹�¹�Ð¼�Ær¼(Ë&À¹#½m¿�»¨À¹#¹�É�Å�»¾¼E½�¿~¼EÄIÁ�¹;ËÃ¹�Ær¼
É#Å¾ÄÃÄÃ¹XÊ£¿�Å,Ä$ËÏ¹�¸4¹X»£¿ þGÿ%¿Ø»£¿ØÁ§¼;ËÃ¹�õ(ÂO¼¾½�Æ~¼	æwÅ¾½�Ç;ÌÃÆ�¹

ý$#% �'& #%)(*"ÃÝ,+µè-%.(/"ÏÝ0%	è1+324"`õ{Ý,+$ì5%�è{ì 67+�ì5%98 ÝGß�è

ÿ%Å,ÄÃºm¿rË&À¹�½�Å,ÄÏº�ÌÏÄ�É§ÔÃ¼¾ÄÃÒ,¹�ÇÈ¹�ÄIÁ¡É�Å,ÄÏæwÅ,½mÇÈ¹�ËÃ¹MÇ�À¹XÁÍ½�¿�ãIÌÃ¹ �õ �;:=< î?> õ�ï£Å.ÐÌ!@t¹#ºmÁ¡ÌÏÄÃ¹¥æwÅ,ÄÃÉSþ
ÁÍ¿�Å,Ä�ºmÁ�½�¿rÉXÁÍ¹�ÇÈ¹�ÄIÁ¡Â�Å,ºm¿�ÁÍ¿Ø»,¹�ºmÌÃ½pò Öj¸�¼�æwÅ,½mÇÈ¹ �"1¼¾ºmº�Å¬É#¿XÀ¹#¹�Ð¼�Ý^ý�ì �õ£è%¹�ºmÁp½�¹�Ær¿XÀ¹�¹ÈÐ¼A";ÂO¼¾½

�" � "B(*C1@D8 Ýhà¾è

¸.¼ ºGÁÍ½mÌÃÉ�Á�ÌÃ½�¹�ËÃ¹�ú�¹Xü£Æ¡º�Ón¼¾ÂÏÂ�¹�ÆrÆr¹
æw¹�½�Ç�À¹#¹ûÝz½m¹#º�Â{Ö�¹XÊÏ¼¾ÉXÁÍ¹dè�º�¿�Ær¼tæwÅ,½�Ç�¹!"Ñ¹�ºmÁ�æw¹#½mÇ�À¹�¹
Ýz½m¹#ºmÂ�Ö�¹XÊÏ¼¾É�Á�¹�èSï%¹�Á�Ær¼�æwÅ,½�Ç;ÌÏÆr¹
ÂÃ½¬À¹#É�À¹�ËÃ¹#Ä|Á�¹�Ç�Å,Ä|ÁÍ½�¹
ãIÌÃ¹�É�¹#É#¿¡ÄÃ¹�Ë&À¹�Â�¹�ÄÃË�ãIÌÃ¹�ËÃ¹�Ær¼
É#Ær¼¾º�ºm¹pÉ�Å,ÄÏæwÅ,½mÇÈ¹�ËÏ¹�õ�Ö¤Þ�Å,ÌÏÁ�¹¡ºmÁÍ½mÌÃÉ�Á�ÌÃ½�¹pËÃ¹�ú�¹Xü¬Æ�¹SÊÏ¼¾É�Á�¹�¹#ºGÁ)æw¹#½�Ç À¹#¹EïI¹�Á&Æ~¼�½¬À¹�É#¿rÂÏ½�Å¬ã¬ÌÏ¹
¹#ºGÁ¡»£½�¼¾¿r¹�ËÃ¼¾ÄÃº�Ær¹�Éd¼Eº�Å4ÐÌ�ò ¹#ºGÁ�ºm¿rÇ�ÂÃÆr¹�ÇÈ¹�Ä|Á�É#Å,ÄÏÄÃ¹XÊ£¹¾Ö

��Å,ÌÏ½�ËÃ¹�º	Ë&À¹XÁ§¼¾¿�Ærº�¹XÁ	Ë�Ól¼¾ÌÏÁ�½�¹�º	½¬À¹�º�ÌÃÆØÁ§¼EÁ�ºMº�ÌÃ½�Ær¹#ºMºGÁÍ½�ÌÏÉ�ÁÍÌÏ½�¹#º�ËÃ¹Èúû¹�ü¬Æ)Å,ÄûÂÃ½�Å,Â�Å,ºm¹
É#Å¾ÇÈÇ�¹�½¬À¹Xæ�À¹#½�¹�ÄÃÉ#¹"ÆhÓ©¹XÊ£É�¹#ÆrÆ�¹#Ä|Á¡ÂO¼¾ÂÏ¿r¹#½�ËÏ¹E��ÖF
"¼EÌÃËÃÌÃÉ§ÔÃÅ¾Ä Ù©ä`Ü^Ö

G HJI1K	¶¡°U·#²�¯ ³/Im´µ¯�� ��°¨±)´µ¶¡°U´µ±�� ³�� � ���! .�U´µ±L M� NPOµ±PQ�
³����R�TSµ·d¯���´µ±U�

ù¥Äôº#Ó©¿rÄ|Á£À¹�½�¹#ºmº�¹ûÇ(¼¾¿�Ä|ÁÍ¹#ÄÃ¼¾Ä|Á�¼¾ÌôÉd¼¾º�Ë�Ó©ÌÃÄÃ¹ÑºGÁÍ½�ÌÏÉ�ÁÍÌÏ½�¹ ËÃ¹µú�¹Xü£ÆMý ºmÌÃ½�ÌÃÄÃ¹t»E¼¾½�¿XÀ¹�Á£À¹
º�ÂÏ¿rÄÃÅ,½m¿r¹�ÆrÆr¹ÈÝ^òøì�õÏèp¹�Á¥Å,Ä�»,¹�ÌÏÁMÉd¼EÆrÉ#ÌÏÆr¹#½pÆ~¼ÈæwÅ¾½�Ç;ÌÃÆ�¹	ËÃ¹	Æ~¼(Ë&À¹�½�¿Ø»)À¹�¹;É#Å�»E¼¾½m¿~¼¾Ä|ÁÍ¹	¿rÄÃËÃÌÏ¿�ÁÍ¹

à



ÂO¼¾½¡ý º�ÌÏ½�Æ�¹ �OÎÃ½¬À¹"ËÏ¹#º�º�ÂÃ¿�ÄÃ¹#ÌÃ½mº���ò Ö�ê¬Å,¿�Á�� � Ý,+ ? ì�������ì + ó è�ÌÏÄÃ¹Mº�¹#ÉXÁÍ¿�Å,Ä$Æ�Å£É#¼¾Ær¹�ËÃÌ�OÎÃ½¬À¹(ËÃ¹�º	½m¹#Â�Ð¹�½�¹#º�Å,½mÁ�ÔÃÅ,ÄÃÅ¾½�Ç�À¹#º"ËÃ¿r½m¹#É�Á�¹#º�� êÃù�	 ó�
 Ýhò èMãIÌÃ¿)¿rÄÃËÃÌÏ¿�Á"ÌÃÄÃ¹Èº�¹#ÉXÁÍ¿�Å,Ä�Æ�Å£É#¼¾Ær¹
��µËÃ¹µÆ~¼�ºGÁÍ½mÌÃÉ�Á�ÌÃ½�¹µºmÂÃ¿rÄÃÅ¾½�¿r¹�ÆrÆ�¹� ê£ÂÃ¿rÄ�	 ó�
 Ý^ò èXÖ ê£¿pÌÃÄ º�ÂÃ¿�ÄÃ¹#ÌÏ½���º�ÓiÀ¹�É#½m¿�Á�ÆrÅ¬Éd¼EÆr¹#Ç�¹#Ä|Á
� � Ù ��,ì��OÜhïÃÅ4ÐÌ��té����9ò � � ó ï6¼¾Æ�Å,½�º�Å¾Ä�¼�ÝzÉXæiÖpÙ��EÜ^ïÃÂ�Ö¡ß,ß��|è

ý #�� �
ß
à�����! + � � +  #" ý$#�+ � ì +  %$ �&�P(�Ù ��,ì +�Ý'�{èiÜ

�
ß
à ����! + � � +  #" & #�+ � (*"ÃÝ,+µè1+ � (*"ÃÝ,+ � è1+32 " " +�ì + �($ ì +  %$ �&�
(1Ù ��,ì +�Ý)��èiÜ

� & #*� ( ß
Ú � �,+  + � � +  -" "ÏÝ,+Ñè?+ � (/"ÏÝ,+ � è?+32 " " +$ì + �%$ ì +  �$ �&�

2 ßÚ.��0/1 + � � +  #" "ÃÝ,+µè1+ � (*"ÃÝ,+ � è1+324" " +�ì + �2$ ì +  %$ �&�
� & #*� ( ß

Ú Ý?2pð "ÃÝ,+µè (*"3� +32 +4� ",è5�
( ßÚ Ýwð "ÃÝ +Ñè ( " "£ì + $ 2 " "£ì + $ è5�

� & #*�42 ß
à +4� "6���*2 ß

à " +$ì5" $ � 8
ñpÄ�ºmÂÃ¿rÄÃ¹�ÌÃ½7� º#Ól¼¾ÂÃÂ�¹#Æ�Ær¹�ý1þ ÂO¼¾½�¼¾ÆrÆhÐ¹#Æ�¹jºm¿Ãý$#�� � �Ïì 67+ ï|ËÃÅ,ÄÃÉEï,ÂO¼¾½¤É#¹�ãIÌÃ¿ÏÂÏ½¬À¹#É¾Ð¹#ËÃ¹Eï

º�¿
& #8� 2 ß

à +4� "3�&�*2 ß
à " +$ì5" $ � � �Ïì 67+ 8 Ý^÷,è

ÿ%¹�ÁmÁÍ¹ÈÄÃÅ¾ÁÍ¿�Å,Ä ÄÃ¹ÈË&À¹#Â�¹#ÄÃË ãIÌÃ¹ÈËÃ¹�Æ~¼�É#Æ~¼Eº�º�¹�É#Å¾ÄÏæwÅ,½�Ç�¹�ËÃ¹ÈÆr¼�Ç À¹�Á�½�¿�ã¬ÌÏ¹¾ï�ËO¼¾ÄÃº"Ær¹1º�¹�ÄÃº
º�ÌÏ¿�»E¼¾Ä|Ádé&Â�Å,ÌÏ½¡Á�Å,ÌÏÁpÉ§ÔO¼¾ÄÃÒ¾¹#Ç�¹#Ä|Á�É�Å,ÄÏæwÅ,½mÇÈ¹"ËÃ¹"Ç�À¹XÁÍ½m¿rãIÌÃ¹ �õ �':=< î?> õ
Å,Ät¼1ÌÃÄÃ¹�ºmÁ�½�ÌÃÉSþ
ÁÍÌÏ½�¹¡º�ÂÃ¿�ÄÃÅ,½m¿r¹#Æ�Ær¹&º�ÌÃ½pÝhò9ì �õÏè¤Éd¼¾ÄÃÅ¾ÄÃ¿rãIÌÃ¹�ÇÈ¹�ÄIÁj¿�º�Å,Ç�Å,½�ÂÏÔÃ¹	Ð¼�Æ~¼¥ºmÁ�½�ÌÃÉXÁÍÌÃ½m¹pºmÂÃ¿rÄÏÅ,½�¿�¹#ÆrÆ�¹%ºmÌÃ½
Ýhò9ì�õÏèXï¬¹�Á�ºmÅ,¿�Á ���Ær¹pº�ÂÃ¿�ÄÃ¹#ÌÏ½%ãIÌÃ¿�É#Å,½m½�¹#ºmÂ�Å¾ÄÃË�Ð¼ � ÂO¼¾½&É#¹XÁ�¿rºmÅ,Ç�Å,½�ÂÃÔÏ¿rº�Ç�¹¾ÖUù¥Ä�¼;¼¾Æ�Å,½�º
Ær¹�º�½�¹�Æ~¼EÁ�¿rÅ,ÄÃº"ÝwÉ�æiÖ�Ù ß#Ü^ï�Ù©÷EÜ~èXé

�+4� �� � +4�&� ì ÝzÚ|è

�& # �� � & # � (
ß
à +4� & @9�&�/( ß

à õ{Ý,+$ì & @{è �� ì Ýhä¾è
Å4ÐÌ Ær¹(Ò,½Í¼¾ËÏ¿r¹#Ä|Á & @�É#Å,½m½�¹�º�Â�Å,ÄÃË�Ð¼tÆ~¼�Ç�À¹�Á�½�¿rãIÌÃ¹�õ�Ö �¤¼¾½	É#Å,ÄÃº¬À¹#ãIÌÃ¹�ÄIÁµÝhà,èSï�Ý^÷|è"¹�Á$Ýhä¾è
Ç�Å,Ä|ÁÍ½�¹�Ä|Á	ãIÌÃ¹ � ¹�ºmÁ	ý�þ ÂÃ¼¾½Í¼¾Æ�ÆhÐ¹�Ær¹;ºmÌÃ½
Ý^òøì�õÏèMºm¿)¹�Á;ºm¹#ÌÃÆ�¹#Ç�¹#Ä|Á�º�¿ �� ¹#ºmÁ;ý�þ ÂÃ¼¾½Í¼¾Æ�ÆhÐ¹�Ær¹
º�ÌÏ½	Ý^òøì �õ£èSÖ

: H � ¶ KD�<; => ?
�A@CBDFE�G 'D!HIDKJMLONQPSR-TVU ýXW!Y[Z7\ U'] W�^ U W ] Z*_FZa`KZ%b&c-\2W ] W!Y[Zed�f ]�T�gZ U5gZh\ji T Y R-]�T Z%cVckZ%Ý^ò9óÃìmõÃèml
ð ö ÷!l¥ð �� Ú�n P W�i#i R \ R Y�\Ko�Wqp T c�Zsr T \ U ZK\2W ] ò WtYu\ji T Y[Z%W ] ývwitf ] fxcVc(yZ%ckZKY R Y5Y5W!ckn

÷



� c R-] \1ý Z2\ U�� Z ]�� gZ�Z��AZ%Y itf ]�U'T ^%W!c T Z ] l6\ T ò Z2\ U \ T�� i[ckZ � Z%Y U ^ R Y5Y[ZsrFZ(l T c�Zsr T \ U ZKW!Y^	�tfxY�
#Z � Z%Y U ^ R Y �(R-]�� Z _FZ � gZ U']�T o�W�Z �õ � :=< î?> õ U Z%c o�W1ZÈÝhòøì �õÏèaf#_ � Z U _FZ2\A\ji T Y[Z%W ] \itf ] fxcVc%yZ%ckZ2\%n
��	���������)ÿ%Å¾ÄÃº�¿�Ë%À¹#½mÅ,ÄÃº¤ÌÏÄ	º�ÂÏ¿rÄÃ¹�ÌÃ½ ��ºmÌÃ½¤ò ãIÌÃ¿¬ºÍ¼EÁ�¿rºmæz¼E¿�Á&Ý^÷,èXÖ¤ù�Ä�É#Å,Ä|Á�¿rÄIÌÃ¹#½�¼pËO¼EÄÃº

Æ~¼�ºmÌÃ¿�Á�¹MÐ¼¡¿rËÃ¹�Ä|ÁÍ¿��Ã¹#½.Ær¹¨»,¹�É�Á�¹#ÌÃ½�"¡¹�Á�Ær¼"ß�þhæwÅ,½�Ç�¹¨ãIÌÃ¿IÆrÌÃ¿|É�Å,½�½m¹#ºmÂ�Å,ÄÏË	ÂO¼¾½�ÆhÓ©¿rºmÅ,Ç�Å,½�ÂÃÔÏ¿rº�Ç�¹
Ç;ÌÃºm¿rÉ#¼¾ÆU¿rÄÏËÃÌÃ¿�Á¥ÂO¼¾½�õ�Ö1ÿ%Å,ÄÃºm¿rË&À¹�½�Å,ÄÃº"ÌÃÄÑÂ�Å,¿rÄ|Á���� ò �ÏÊjÀ¹È¹XÁ + ï %�ËÃ¹#Ì£ÊÑ»¾¹#ÉXÁÍ¹#ÌÏ½�º
ÂO¼¾½�¼¾ÆrÆhÐ¹#Æ�¹#º�¹#Ä��ø¹�Á�� :���� ÌÃÄô½�¹#Â�Ð¹#½�¹µÅ¾½mÁÍÔÏÅ,ÄÃÅ,½mÇ�À¹$ÂO¼¾½Í¼EÆrÆhÐ¹�Ær¹�¹#Ä�� À¹#Ò,¼¾Ær¹�ÇÈ¹�ÄIÁ#Ö ��Å¾ÌÃ½
¼¾Æ�ÆXÀ¹#Ò¾¹#½�Æ�¹#º�Éd¼EÆrÉ#ÌÏÆrº�Å,Ä�ÄÃÅ¾Á�¹ " � à! ÃïÃ¹XÁ%� ºÍ¼`ÁÍ¿rºGæz¼¾¿�Á�¼¾ÆrÅ,½mº

&#" � �%$ �& 6�&� ( " $ ì' $ �;ì 6 $ 8 Ý�(,è
�¨ÄtÂÃ½m¹#ÄO¼¾Ä|Á�Æ�¹�ÂÏ½�Å¬ËÃÌÃ¿�Ápº�É#¼¾Æ~¼E¿r½�¹"¼d»,¹�É � Å,Ä�Á�½�Å,ÌÏ»¾¹ &)" " �;ì3� $ � �Ïï�ËÃÅ,ÄÃÉ " ��ì � $ ¹#ºGÁÌÃÄÃ¹MÉ�Å,ÄÃºmÁÍ¼¾Ä|ÁÍ¹"ºmÁ�½�¿rÉXÁÍ¹�ÇÈ¹�ÄIÁ�Â�Å,º�¿ØÁÍ¿Ø»,¹¾ÖU��Å,ÌÃ½ $.�  1ËO¼¾ÄÏº	Ý*(|èXïÏÅ,Ä$Å¾ÎÏÁÍ¿�¹#Ä|Á

&,+ � � � Ýhë¾è

¹�Á�¹�ÄÃº�ÌÃ¿ØÁÍ¹Eï�ºm¿.Å,Ä$Â�Å,ºm¹ $)�':�� ï6Å,Ä�Ç;ÌÃÆØÁÍ¿rÂÏÆr¿r¹pÂO¼¾½ :�� ¹�ÁpÅ,Ä�º�Å,Ç�ÇÈ¹�ºmÌÃ½.-jËÃ¼¾ÄÃº	Ý�(|èSïOÅ,Ä
ÁÍ½mÅ,ÌÏ»¾¹ � � � ÝGßB2 ð4è/ 3�&��ì Ý'�,è

� î � � ÝGßB2 ð�è#Ý,C0 (21� |è �&� (øÝzð 2 ßWè î43  3Sî ��ì Ý^ç,è
Å4ÐÌ � ¹�ºmÁ	ÆhÓ©Å,Â&À¹#½�¼EÁÍ¹�ÌÃ½"ËÃ¹65¥¿�½Í¼¾ÉEÖ75;Ón¼EÌÏÁÍ½m¹ÈÂO¼E½mÁ�ÝzÆ~¼�º�Å¾ÇÈÇÈ¼EÁÍ¿�Å,ÄÑº�ÌÃ½"ÆhÓ©¿rÄÏËÃ¿rÉ�¹#-�À¹�ÁÍ¼¾Ä|Á
º�Å¾ÌÃºGþQ¹#Ä|ÁÍ¹�ÄÃËÃÌÃ¹dè

2 &#8 & � � &,9;:,&,9;: � �'&,9;: Ý :�� �& �&� ( " :�� ì' $ �Mè
� Ý C0 (�1< Iè �&�/( :�� �& 6� :�� �& 6�&�.2 3  3 î �.2=1� �
� C0 6�&�/(�Ýiß 2 ð�è 3  3 î �*8

�¨Ä$Ì£ÁÍ¿rÆ�¿rº�¼¾Ä|Á�Æ~¼	æwÅ,½mÇ;ÌÃÆ�¹¥ËÃ¹"¸4¿rÉ§ÔÃÄÃ¹�½�Å<>¡¿rÉ�?�¹XÁ�Ý^ç|è�Å,Ä�Å,Î£ÁÍ¿r¹�Ä|Á

Ýwð!2 à,è�C0 6�&� � Ý?2;ÝißB2 ð4è@1< �29Ýwð 2 ßWè#Ýwð 2�à,è 3  3 î (BA Ú è �&� ÝGß��|è
ê£¿.Å,Ä�æz¼E¿�Á¡Ær¹"ÂÃ½mÅ£ËÃÌÏ¿�Á�º�É#¼¾Æ~¼¾¿�½�¹"¼d»,¹�É �;ï�Æ�¹"Ç�¹#Ç	ÎÃ½�¹"Ò|¼¾ÌÃÉ§ÔÏ¹	º�¹�½Í¼(¿�Ç(¼EÒ,¿rÄO¼E¿r½�¹pÂÃÌÃ½;ÝzÉd¼E½
C0 1¹#ºGÁpÌÏÄÃ¹�àWþQæwÅ,½mÇÈ¹dèXï£¹�Á�Ær¹�Ç�¹#Ç;ÎÏ½�¹�ËÃ½mÅ,¿�Á¡ºm¹#½Í¼£ï�À¹�»¬¿rËÃ¹�ÇÈÇ�¹#Ä|Á#ïÃ½¬À¹�¹#ÆhÖU�¨Ä$ÂO¼¾½mÁ�¿rÉ�ÌÃÆr¿�¹#½

Ý12	ÝGßB2 ð4èC1� 29Ýzð 2 ßWè�Ýzð 2�à,è 3  3Sî (BA Ú è " ��ì � $ � �¡ì ÝGß,ßWè

ËÃÅ,ÄÏÉ
2	ÝGßB2 ð4èC1� 29Ýzð 2 ßWè�Ýzð 2�à,è 3  3Sî (BA Ú � ��ì ÝGßWà,è

Éd¼E½ " ��ì � $ ¹�ºmÁ�ÌÃÄÃ¹"É#Å¾ÄÃºmÁÍ¼¾Ä|ÁÍ¹MÄÃÅ,Ä£þQÄIÌÃÆrÆ�¹¾Ö�5¥¹�ÝGß��|è%¹�Á	ÝGß�à,è%Å,Ä�Å,ÎÏÁ�¿r¹#Ä|Á
C0 6�&� � �B8 ÝGß�÷|è

Ú



�¨Ä$Â�Å,º�¼¾Ä|Á $)� + ¹XÁp¹�Ä$Ë&À¹#½�¿Ø»E¼¾Ä|Á;Ý*(|è%ÂO¼¾½�½�¼¾ÂÃÂ�Å,½mÁ;Ð¼ %�Å,Ä�ÁÍ½mÅ,ÌÏ»,¹

&�� & # � � +4� &��  6�&�/(*+4�& 6� % �� �&�/( " +$ì &��  $ �
( " +$ì' $ % �& �&� (*+4�� " %)ì' $ �4( " +$ì' $%" %jì@ $ ��ì

ËÃÅ,ÄÏÉ

� � + # � � +4� &��  �&�)2 % � & #  6�&�/(�Ý,+4�& � % �& �24%Q�& �M+<�& |è �
�
( " +$ì &��  $ �.2 " %)ì & #  $ �*8

ÿ%¹�ÁmÁÍ¹"½�¹�Æ~¼EÁ�¿rÅ,Ä�ï¬Æ~¼;æwÅ,½mÇ;ÌÃÆ�¹1ÝzÉXæiÖ�Ù �`Ü~è
A -��¾Ý +Ñè �
� � à :�� ��� 9�: + # � ÝGßdÚIè

¹�Á	Ýiß�÷|èXïÏËÃÅ,ÄÃÄÃ¹�Ä|Á
ß
à�A -��EÝ,+µè �&� � :�� �¬Ý,+4� &,9;:  6�&�.2 :�� � & #  3�&� (�Ý +4�& 6� :�� �� 

2 :�� �� � +<�� Iè �&� ( " +�ì &#9;:  $ �.2 " :�� ì & #  $ è*�
� Ý12 +4�¬Ý,C0 (21� |è 2�à & #  (�ð & #  (�ð7+ 3  3 î 2�à! �M+<�& 

2�à=+ 3  3Sî (�ð  � +4�& ( :�� " +�ì &#9;:  $ 2 & #  Iè �&�
� Ý12 + 1< (�Ýwð 2 ÷|è & #  ( àÃÝzð 2�à¾è1+ 3  3Sî

2�àÃÝzð 2�à,è " +�ì@ $  ( :�� " +�ì &,9;:  $ è �&��ì

ËÃÅ,ÄÏÉ¾ï4� À¹XÁ§¼¾Ä|Á�ÄÃÅ,ÄÃÄIÌÃÆ^ï
ß
à A -��¾Ý +Ñè � 2 + 1� (øÝzð 2�÷|è & #  (�àÏÝzð 2�à,è?+ 3  3 î

2�àÃÝzð 2�à,è " +�ì@ $  ( :�� " +$ì &#9�:  $ ì
º�Å¾¿�Á

ß
à A -��EÝ,+$ì5%�è � 2 1� " +�ì5% $ (�Ýwð!2 ÷|è " & #  Ïì5% $ ( àÃÝzð 2�à¾è " +$ì5% $ 3  3Sî

2�àÃÝzð 2�à,è " +�ì@ $�"  Ïì5% $ ( " &��  Ãì + $ 8
¸4¹�ÁÍ¹#ÄÏº�¹#ÌÏ½pËÃ¹"â¡¿rÉ�É#¿pÀ¹XÁ§¼¾Ä|Á�ºmü¬Ç�À¹�ÁÍ½m¿rãIÌÃ¹EïOÅ,Ä�Á�½�Å,Ì£»,¹ÈÝzÂ�Å,ÌÃ½¡ð �� ÚIè

" & #  Ãì5% $ � " &��  Ïì + $ ì ÝGßWä,è

Å,Ì�ï6ËÃ¹"ÇÈ¼¾ÄÃ¿hÐ¹�½�¹tÀ¹#ãIÌÃ¿Ø»E¼¾Ær¹�ÄIÁ�¹¾ï�C0 � �ÏÖ�¸.¼ÈËÏ¹#½�ÄÏ¿hÐ¹#½m¹"¼	��½�ÇÈ¼EÁÍ¿�Å,Ä�ËÃÌ$Á�Ô%À¹#Å,½#Ð¹#Ç�¹�½¬À¹#ºmÌÃÆ�Á�¹
ËÃ¹�ºpÉ�Å,ÄÃº�¿�Ë&À¹#½�¼EÁÍ¿�Å,ÄÃº�ËÃ¹MÆr¼;º�¹#ÉXÁÍ¿�Å,Ä�÷£Ö


 ��5

ä



� H � ¶ KD�<; > ?
ù¥Ä ºm¹
ÁÍÅ,ÌÃ½mÄÃ¹�Ç(¼E¿rÄ|ÁÍ¹�ÄO¼¾Ä|Á;»,¹�½�º�Ær¹
É#¼¾º1Å.ÐÌ�Ær¼tËÃ¿rÇ�¹#ÄÏº�¿rÅ¾Ä ËÃ¹$ò ¹�ºmÁ�À¹#Ò|¼¾Æ�¹ûÐ¼ÑÚÃÖ�¸4¹
�OÎÃ½¬À¹1ËÃ¹#ºMº�ÂÏ¿rÄÃ¹�ÌÃ½�ºMº�¹�Ë&À¹#É#Å¾ÇÈÂ�Å,º�¹1ºmÅ,ÌÃºMÆhÓl¼¾É�Á�¿rÅ,Ä�ËÃ¹1Æ~¼(æwÅ,½mÇÈ¹	»¾Å,ÆrÌÏÇÈ¹������%¹�Ä ��ò ����4ò 	 � < ò ïOÅ4ÐÌ ��
4ò � �0��������S�
� ��� � � 8 ÝGß<(|è
ÿ%¹�ÁmÁÍ¹MË&À¹�É#Å,Ç�Â�Å¾º�¿�Á�¿rÅ,Ä(¹#ºmÁ�ÂÃ½¬À¹#ºm¹#½m»¨À¹�¹�ÂO¼E½�Æ~¼;Ë&À¹�½�¿�»¨À¹�¹"É�Å�»¾¼E½�¿~¼EÄIÁ�¹�Éd¼¾½�������¹�ºmÁ�ÂO¼¾½�¼¾ÆrÆhÐ¹#Æ�¹¾Ö
ù¥Ä�ÄÃÅ¾ÁÍ¹�½Í¼�Ë&À¹�º�Å,½mÇ(¼¾¿�º�ÂO¼¾½,� 
 Ær¹�º�ÂÃ½�Å �m¹#É�Á�¿rÅ,ÄÏº�Å,½mÁ�ÔÃÅ,Ò,Å,ÄÃ¼¾Ær¹�º�ËÃ¹ � ºmÌÃ½�� 
 ò Ö�
�½�¼¾É�¹
Ð¼�ÝGß<(,è	Å,Ä�»¾Å,¿�Á1ãIÌÃ¹�É§ÔO¼EÄÃÒ,¹#½�ÆhÓ©Å,½m¿r¹#Ä|ÁÍ¼EÁÍ¿�Å,Ä ËÃ¹$ò ½�¹�»¬¿�¹#Ä|ÁµÐ¼ ¿�ÄIÁ�¹#½mÉ§ÔO¼¾ÄÃÒ,¹�½ � � ò ¹XÁ� < ò Ö¨ê£¿£ÌÏÄ;º�ÂÃ¿�ÄÃ¹#ÌÏ½ ��»)À¹#½�¿ �O¹%Æ^ÓiÀ¹�ãIÌO¼EÁÍ¿�Å,Ä(Ý�(|èSï,¼¾Æ�Å,½�º�º�¹�ºUÉ#Å,Ç�Â�Å,ºÍ¼¾Ä|Á�¹#º � 
 Ær¼¡»¨À¹�½�¿��Ã¹#Ä|Á
¼¾ÌÃºmº�¿^ï¬ËÏÅ,ÄÃÉ¡ãIÌÃ¿�ÁmÁÍ¹;Ð¼"É§ÔÃ¼¾ÄÃÒ,¹�½1À¹X»,¹#Ä|Á�ÌÃ¹#Æ�Ær¹#Ç�¹#Ä|ÁjÆhÓ©Å,½m¿r¹#Ä|ÁÍ¼EÁÍ¿�Å,Ä�ËÃ¹pò ï¬Å,Ä1Â�¹�ÌÏÁ%ºmÌÃÂÃÂ�Å,º�¹�½
�B� ����ò Ö

5;Ón¼EÌÏÁÍ½m¹¥ÂO¼¾½GÁdïÏ¹�Ä�ËÃ¿rÇ�¹#ÄÃºm¿rÅ,ÄÈÚÃïÃÆ^ÓlÅ,Â&À¹#½Í¼`ÁÍ¹#ÌÏ½%ËÃ¹M×�Å£ËÃÒ¾¹��	¼¾Ò,¿ØÁ�¿rÄ|»¾Å,ÆrÌÏÁ�¿�»¾¹#Ç�¹#Ä|Á�ºmÌÃ½
� î ò ¹XÁMË%À¹ �OÄÏ¿�ÁMÂO¼¾½�É�Å,ÄÃº¬À¹#ãIÌÃ¹#Ä|Á�ÌÃÄÃ¹1Ë&À¹�É#Å,Ç�Â�Å¾º�¿�Á�¿rÅ,Ä�Å,½mÁ�ÔÃÅ,Ò,Å,ÄÃ¼¾Ær¹ � î ò � � � ò 	
�
< ò ïÏÅ4ÐÌ � � ò Ý � < ò�è&¹#ºGÁ�ÆhÓ©¹#ºmÂO¼¾É�¹¥ÂÃ½�Å¾ÂÃ½�¹pËÃ¹��"É#Å¾½�½�¹�º�Â�Å,ÄÃËO¼EÄIÁ�Ð¼�Æ~¼M»E¼¾Ær¹�ÌÃ½%ÂÃ½mÅ,ÂÃ½m¹

ß$Ýz½m¹#º�Â{Ö 2�ß�èXÖ$��¼¾½M½Í¼¾ÂÏÂ�Å,½GÁ(Ð¼�É#¹XÁ�Á�¹�Ë&À¹#É#Å¾ÇÈÂ�Å,º�¿ØÁÍ¿�Å,Ä�ï�Á�Å,ÌÏÁ�¹;æwÅ,½�Ç�¹�� � � î ò º#Ó À¹#É�½�¿ØÁ
� � � � (�� < Ö�¸4¹#º�À¹�ÆXÀ¹#Ç�¹#Ä|Á�º¥ËÃ¹

� � ò Ý � < ò è�º#Ól¼¾ÂÃÂ�¹#Æ�Ær¹#Ä|Á�ËÏ¹#º�æwÅ,½�Ç�¹#º¥¼¾ÌÏÁÍÅ¬ËÃÌO¼EÆr¹#º
Ýz½m¹#ºmÂ�Öj¼¾Ä|ÁÍ¿Øþ ¼¾ÌÏÁ�Å£ËÃÌÃ¼¾Ær¹�º§èXÖ

� DtHIHID�� L N�� n P�T � � � < Z2\ U W!Y[Z��#v �(R-]�� ZCfxY UOT v fxW U)R _xWtfxckZ�� r gZ�Z(lqc f ] Z2\ UO]�T ^ U'TOR Y yf� � ò _FZAc f � W!c UOT i[c T ^sf U'TOR Y _FZ! c T "�R-] _ itf ] � Z2\ U c0p Z%Y�_ R4� R-] i � T \ � Z Y5W!ckn
�!n$# p � R4� R4� R-] i � T \ � Z�%�é � � ò � ���4ò _ gZ&�qY T itf ] �('�)� � �XZ2\ U T Y+*(Zm^ UOT � i R W ]^	�tf#o�W�Z \ji T Y[Z%W ] � r gZ�� � � � ò n
��	���������ôß,Ö ¸4¹�ÂÃ½mÅ£ËÃÌÏ¿�Á�ËÃ¹$ÿ%Æ�¿-,�Å,½�Ë ÂÃ¼¾½1ÌÃÄÃ¹$àWþQæwÅ¾½�Ç�¹(¹#ºGÁ�ÌÃÄ ¹�ÄÃËÃÅ,Ç�Å,½mÂÃÔÃ¿rºmÇÈ¹

¼¾Ä|ÁÍ¿ þ ÔÃ¹�½�Ç�¿�Á�¿r¹#Ä(ËÃ¹�� � ò Ö%ê£¿�Æ~¼�àWþhæwÅ,½�Ç�¹.��¹#ºGÁdïO¹#Ä�ÂÃÆ�ÌÃº#ï6¼¾Ä|Á�¿Øþi¼EÌÏÁÍÅ¬ËÃÌO¼¾Æ�¹¾ï¬Å,Ä$¼

� �/� �
� � �10!� �&�.2 " ��ì2� $ � � 2$��01�3� �&�)2 " ��ì2� $ �
� 2 " ��ì2� $ ����[�
�.2 " ��ì2� $ � � �Ïì 6 �B� � � ò 8

4 Æ�½m¹#ºmÁ�¹�¼µ½�¹#ÇÈ¼¾½mã¬ÌÏ¹#½;ãIÌ�Ó©ÌÃÄ�¹#ÄÃËÃÅ¾ÇÈÅ,½mÂÃÔÃ¿�º�Ç�¹
¼¾Ä|ÁÍ¿ þ ÔÃ¹�½�Ç�¿�ÁÍ¿�¹#ÄûËÃ¹
Éd¼¾½m½¬À¹
ÄIÌÃÆ�¹�ºmÁ1Æ�ÌÃ¿Øþ
Ç5�¹#Ç�¹�Ä¬ÌÏÆhÖ

à£Ö&ê£¿6� �17 :+8 Ý9%�èXïÃ¼¾ÆrÅ,½mº
� � �I�/�I�&� � �:0;� �&�)2 " ��ì<� $ � � �:01�3� �&�)2 " ��ì2� $ �
� " ��ì2� $ �=�����&�)2 " ��ì<� $ � � 2¥à " ��ì2� $ ��ì

ËÃÅ,ÄÏÉ>� � �ÏÖ

 ��5

¸¨ÓiÀ¹�ã¬ÌÃ¼EÁÍ¿�Å,Ä Ýiß�÷|è%¹XÁ¡Ær¹�Ær¹�ÇÈÇ�¹Mä£ÖØßM¿rÇ�ÂÃÆr¿�ãIÌÃ¹#Ä|Á

Ý,C0 Iè � � � 8 ÝGßWë,è

(



ê£ÌÃÂÏÂ�Å,ºmÅ,ÄÃº�ãIÌÃ¹�ò ¹�ºmÁ1É#Å¾ÇÈÂO¼EÉ�ÁÍ¹EÖ 5¥¹µÝißWë,è"Å¾Ä Ë%À¹#ËÃÌÏ¿�Á$C0 � 2 � C0 ÏïUËÃÅ,ÄÃÉ 1 C0 �
� C � C  � 2 � C î  � �ÏÖ �¨Ä æz¼¾¿�ºÍ¼¾Ä|Á�Æ�¹�ÂÃ½�Å¬ËÃÌÃ¿ØÁ�� î ¼�»¾¹#É  µËO¼EÄÃº�É#¹XÁ�ÁÍ¹ À¹�Ò|¼¾Ær¿ØÁ£À¹ÈÅ,Ä
Å,ÎÏÁ�¿r¹�ÄIÁ � � Ý*1 C0 Ãì@ Iè���� � 3 C0 3 î��� ì ÝGß��|è
É#¹MãIÌÃ¿.Ç�Å,Ä|ÁÍ½�¹�ãIÌÃ¹ C0 � �ÏÖjù¥Ä$¼�ËÃÅ,ÄÃÉMÂÃ½mÅ,ÌÏ»)À¹MÆr¹
�A@CBDFE�G 'D!HID:� LONQPSR-TVU ý W!Y[Z \ UO] W�^ U W ] Z _FZ `�Z%b c \2W ] WtY[Z d�f ]�T�gZ U5gZA\ji T Y R-]�T Z%cVckZ9^ R4� vitfF^ U Z$Ý^ò��Wì�õÏè Z U \2W�i#i R \ R Y�\ o�W�Z9\2W ] ò T c�Zsr T \ U Z W!Y.\ji T Y[Z%W ] ýKvwitf ] fxcVc(yZ%ckZ Y R Y5Y5W!ckn� c R-] \Èý Z2\ U � Z ]�� gZ�Z(l�_ R Y[^ Z%YIitf ]�U'T ^%W!c T Z ] l \ T ò Z2\ U \ T�� i[ckZ � Z%Y U ^ R Y5Y[ZsrFZ(l T c ZsrxvT \ U Z W!Y ^	�tfxY�
#Z � Z%Y U ^ R Y �(R-]	� Z _FZ � gZ U']�T o�W�Z �õ �R:=< î?> õ U Z%ceo�W1Z�Ýhò9ì �õ£è f#_ � Z U _FZ2\\ji T Y[Z%W ] \eitf ] fxcVc(yZ%ckZ2\%n
� D!H
	1G���MD�L ù¥Äµ»,¹�½�½�¼�ÌÏÄûÂ�¹#ÌÑÂÃÆ�ÌÃº¥ÆrÅ¾¿rÄtãIÌÃ¹1Ær¹�ÁÍÔ&À¹�Å,½#Ð¹�ÇÈ¹�ä£ÖØß�¼¾ËÃÇ�¹�Á�ÌÏÄÃ¹;»,¹�½�º�¿�Å,Ä
Î�¹d¼¾ÌÃÉ�Å,ÌÃÂ�ÂÃÆrÌÏº�ÂÏ½¬À¹#É�¿rºm¹(Ý^ÿ%Å,½#Ö (ÏÖØßWèSÖ

� � Sµ·d¯���´µ±U� ��° ��°U±)´µ¶¡°U´µ±U� � ¶¡²�� S  ���!��� ��¯ ³µ·�� �¥¯��
�U·#²�¯ :

¸4¹ÈÎÏÌÏÁ	ËÏ¹ÈÉ�¹�Á�Á�¹Èºm¹#ÉXÁÍ¿rÅ¾Ä�¹#ºGÁ	ËÏ¹ÈÇ�Å,Ä|ÁÍ½m¹#½"ã¬ÌÏ¹ÈÆ^Ól¹SÊÏ¿�ºmÁ�¹#ÄÃÉ�¹ÈË�Ó©ÌÃÄÃ¹ÈºmÁ�½�ÌÃÉXÁÍÌÃ½m¹(ËÃ¹1ú�¹Xü¬Æ
Â�Å,º�º¬À¹#ËO¼¾Ä|Á�ËÃ¹�º$ºmÂÃ¿rÄÃ¹�ÌÃ½�º�ÂO¼E½Í¼¾Æ�ÆhÐ¹#Æ�¹#ºÈ¹#ºmÁ À¹�ã¬ÌÏ¿�»E¼¾Ær¹�Ä|ÁÍ¹�Ð¼ ÆhÓ©¹XÊ£¿rºGÁÍ¹�ÄÃÉ#¹ÑË�Ó©ÌÃÄÃ¹ÑºmÁ�½�ÌÃÉXÁÍÌÃ½m¹
Ô|ü¬Â�¹�½�ÔÃ¹�½�Ç�¿�ÁÍ¿�¹#ÄÃÄÏ¹"ºmÌÃ½pò Ö

ê£Å,¿ØÁ�� ÌÃÄÏ¹tºmÁ�½�ÌÃÉXÁÍÌÃ½m¹µÂÃ½�¹�º�ãIÌÃ¹ÑÉ#Å,Ç�ÂÃÆ�¹XÊ£¹�É�Å,ÇÈÂÃ¼EÁÍ¿�ÎÃÆr¹$¼d»,¹#ÉµÆr¼�Ç�À¹�ÁÍ½m¿rãIÌÃ¹$Ë�ÓlÌÏÄÃ¹
»E¼¾½�¿XÀ¹�Á£À¹û½m¿r¹#ÇÈ¼¾ÄÃÄÏ¿r¹#ÄÏÄÃ¹ÑËÃ¹ûËÏ¿rÇ�¹#ÄÃºm¿rÅ,Ä9Ú�¹XÁ�� º�¼�æwÅ,½mÇÈ¹ÑËÃ¹
���¼EÔÃÆr¹�½ é��MÝ,+�ì %;è �" +$ì�� % $ Ö)¸.¼1æwÅ,½mÇÈ¹�ËÃ¹"¸.¹�¹�ËÏ¹���ïÃãIÌÃ¹"ÆhÓ©Å,Ä�ÄÃÅ¾ÁÍ¹��OïO¹�ºmÁpË&À¹ �ÃÄÃ¿r¹MÂO¼¾½�Ær¼	æwÅ,½�Ç	ÌÃÆr¹

C � � � 0!�Ñì ÝGß�ç|è
Å,Ì�ïpËÃ¹ÑÇ(¼EÄÃ¿hÐ¹�½�¹�À¹#ãIÌÃ¿Ø»E¼¾Ær¹�ÄIÁ�¹¾ï�� � � 1��¥Ö �U»¬¿rËÃ¹�ÇÈÇ�¹#Ä|Ádï"� Ë%À¹ �OÄÏ¿�Á�ÌÃÄÃ¹ ºmÁ�½�ÌÃÉXÁÍÌÃ½m¹
# �¼¾ÔÃÆXÀ¹#½�¿�¹#ÄÃÄÏ¹"ºm¿4¹�Á¡ºm¹#ÌÃÆ�¹#Ç�¹#Ä|Á�ºm¿$�µ¹#ºGÁ�¿�ÄIÁ£À¹#Ò,½�¼¾ÎÃÆ�¹¥¹�Á%� � �ÏÖ
� DtHIHID'& L N # f \ U'] W�^ U W ] Z i ] Z2\(o�W�ZC^ R4� i[ckZsrFZ(�uZ2\ U T Y U5gZ 
 ] f*)%ckZ6\ T Z U \%Z%WtckZ � Z%Y U \ T

& #+� � �>0,� +32 + 0-�.� 8 Ýhà-�|è
��	���������%ê£¿jÝhà �|è%¹#ºGÁ�»¨À¹�½�¿��%À¹#¹¾ïOÅ¾Ä$Å,Î£ÁÍ¿r¹�Ä|Á�æz¼¾É#¿�Ær¹#Ç�¹#Ä|Á

àÃÝ & #/�4è-% � � " � +$ì5% $ 2�� + " �Oì5% $ 2 + " �.�Oì5% $ (0�.� " +$ì5% $ ì Ýhà£ßWè
É#¹ÑãIÌÃ¿�Â�¹#½mÇÈ¹XÁ�ËÃ¹µ»,Å,¿�½�ÂO¼¾½�Éd¼EÆrÉ#ÌÏÆ¥ËÃ¿r½m¹#ÉXÁ�ã¬ÌÏ¹ Æ�¹tÁÍ¹�ÄÃº�¹�ÌÃ½�ËÃ¹ Õp¿ �m¹�ÄÃÔIÌÃ¿rº
º�Ón¼EÄÃÄIÌÃÆr¹EÖ
â
À¹#É#¿�ÂÃ½�Å¬ãIÌÃ¹#Ç�¹#Ä|Á#ïOº�¿21 � �ÏïÃÆr¼;æwÅ,½�Ç;ÌÏÆr¹¥ËÃ¹ÈÙ©ë`Ü^ïÃÂ�ÖØßdÚ#�1ËÃÅ,ÄÃÄÃ¹

àÃÝ & #3�¡è�Ý0%)ì $ è � ÷OÝ4� 0!�¡è�Ý,+$ì5%jì $ èT2�÷OÝ5� 0��¡è�Ý,+$ì�� %)ì�� $ è
� " �Oì + $�" %)ì�� $ $ ( " �Oì5% $�" $ ì��7+ $ ( " �Oì $ $�" +�ì�� % $

2 " �Oì + $�" %jì�� $ $ 2 " �Oì�� % $�" $ ì + $ ( " �Oì�� $ $�" +$ì5% $
� àÃÝ4� 0-�7+32 + 0-�.�¬è�Ý0%)ì $ è 8


 ��5

ë



� DtHIHID'& L�� PSR-TVU ò W!Y[Z d�f ]�T�gZ U5gZ�\ji T Y R-]�T Z%cVckZ _FZA_ T�� Z%Y�\ TOR Y���l.ý W!Y[Z \ U'] W�^ U W ] ZA_FZ`�Z%b c Z U �B� � � ò W!Y\ji T Y[Z%W ] i R \ TVUOT � \2W ] ò n P�T � Y[Z \5p fxY5Y5WtckZ*itf \6\2W ] ò l fxc R-] \T c[_ gZ&�qY TVU W!Y[Z�\ U'] W�^ U W ] Z�i ] Z2\(o�W�Z6^ R4� i[ckZsrFZ/� \2W ] ò n P�T l Z%YCi[c W#\�l � Z2\ U ývwitf ] fxcVc%yZ%ckZ(l
� Z2\ U7T Y U5gZ 
 ] f*)%ckZ�Z U ývwitf ] fxcVc(yZ%ckZAZ U \(f �(R-]�� ZA_FZ�# ZmZ/�\(f UOT \ � f TVU � � 2�Ú4 � 2�à "1n

��	���������¨¸.¼¡ËÃ¿rÇ�¹#ÄÏº�¿rÅ¾Ä�É�Å,ÇÈÂÏÆr¹XÊ£¹jËÃ¹e���.ò À¹�ÁÍ¼¾Ä|Á�À¹�Ò|¼¾Ær¹¥Ð¼pà£ï¾Æ�¹)ÇÈÅ,½mÂÃÔÃ¿�º�Ç�¹¨¿rÄ �m¹�É�ÁÍ¿Øæ
��ò � � < ò Ë&À¹ �ÃÄÃ¿UÂO¼¾½�+ '� + � ��ï�¹#ºGÁ�¹#Äµæz¼¾¿ØÁ�ÌÃÄµ¿�º�Å,Ç�Å,½mÂÃÔÃ¿rºmÇÈ¹EÖ¥¸.¼�ºmÁ�½�ÌÃÉXÁÍÌÃ½m¹
ÂÃ½m¹#º�ãIÌÃ¹�É#Å,Ç�ÂÃÆ�¹XÊ£¹ �Ñ¹#ºmÁp¼¾Æ�Å,½�º%Ë%À¹ �OÄÏ¿r¹MÂO¼¾½¡ÆhÓ À¹#ãIÌO¼`ÁÍ¿rÅ¾Ä

�7+<�&� � - +4�&��ì 67+ ����ò ì Ýhà,à,è
¹�ÁÈÅ,Ä�Æ~¼¾¿�º�ºm¹�¼¾Ì�Æ�¹#É�Á�¹#ÌÃ½1Æ�¹�ºmÅ,¿rÄ�ËÃ¹�ÇÈÅ¾ÄIÁ�½�¹�½�ãIÌÃ¹ �9¼¾¿rÄÏº�¿�Ë&À¹ �OÄÃ¿�¹#ºmÁÈÌÃÄÃ¹�ºmÁ�½�ÌÃÉXÁÍÌÃ½m¹
ÂÃ½m¹#º�ãIÌÃ¹�É#Å,Ç�ÂÃÆ�¹XÊ£¹�É#Å,Ç�ÂO¼EÁ�¿rÎÃÆ�¹�¼d»,¹�É�Ær¼;Ç�À¹XÁÍ½�¿�ãIÌÃ¹¾Ö

5¥¹ÈÝhà,à,è%¹XÁ�Ý�(|è�Å,Ä�Ë&À¹�ËÃÌÃ¿ØÁpÂÃ¼¾½�Ë&À¹#½m¿�»E¼EÁ�¿rÅ,Ä
2	Ý &�� ��è1+4�&� � �UÝ &�� +Ñè �&�)2 &�� Ý � +Ñè �7�

� - &�� +4�
�)2 &�� Ý�� +4�&�Mè (��7+4� &�� �

� �7+4� &�� �)2 -0+4� &�� �

� Ý � +32 -0+Ñè �¬Ý0% �� �&�/( " %)ì' $ �"è
� 2 % �IÝ��7+32 - +Ñè �& �
�.2�à " �7+ 2 - +�ì % $  6�&�
� à " � + 2 -0+�ì' $ %Q�&�)2�à " � +32 -0+�ì5% $  6�&�
� àÏÝ " �7+�ì' $ %J2 " +$ì' $ � %J2 " �7+�ì5% $  ( " +�ì5% $ �  |è �&��ì

ËÃÅ,ÄÏÉ
Ý &�� ��è1+ � 2�àÃÝ " �7+�ì' $ %'2 " +$ì' $ � %'2 " �7+�ì5% $  ( " +�ì5% $ �  |è{ì Ýhà¾÷|è

¹�Á%ÌÃÄ(É#¼¾ÆrÉ�ÌÃÆ6ËÃ¿r½m¹#ÉXÁ%Ç�Å,Ä|ÁÍ½m¹¾ï¬É#Å,Ç�ÇÈ¹¡ËO¼EÄÃº%Ær¼"ÂÃ½m¹#ÌÏ»¾¹¥ËÃÌ�Æ�¹#Ç�ÇÈ¹�ÂÏ½¬À¹#É�À¹#ËÃ¹�Ä|ÁdïOãIÌÃ¹ ��¹#ºGÁ
¿rÄ|Á£À¹#Ò,½�¼¾ÎÃÆr¹EÖ�¸.¼È½¬À¹#É#¿�ÂÃ½�Å¬ãIÌÃ¹	ËÏ¹�É�¹	Ær¹�ÇÈÇ�¹�ÄÃÅ,ÌÏº¥¼¾ºmº�ÌÃ½m¹�¼¾ÆrÅ¾½�º¡ãIÌÃ¹	Ær¼1æwÅ,½mÇÈ¹MËÃ¹	¸4¹#¹"ËÃ¹
��¹�ºmÁ � � 2�Ú4 ÃÖ��¤¿�ÄO¼¾Æ�¹#Ç�¹#Ä|Ádï�Ð¼	ÂO¼E½mÁÍ¿�½&ËÏ¹¥Æ~¼"Ë%À¹ �OÄÏ¿�ÁÍ¿�Å,Ä�ËÃ¹¥ý ¿rÆ6¹#ºGÁ�æz¼¾É�¿rÆr¹�ËÃ¹�»¾Å,¿r½&ãIÌÃ¹
�Ñ¹#ºGÁ�ý1þ ÂO¼¾½�¼¾ÆrÆhÐ¹#Æ�¹pºm¿4¹�Á�º�¹�ÌÃÆr¹�ÇÈ¹�ÄIÁ�ºm¿$� º�¼EÁÍ¿�ºmæz¼¾¿ØÁ"Ýhà¬ßWèXÖ


 ��5
ù¥Ä ½�¼¾ÂÃÂ�¹#Æ�Ær¹;ãIÌ�Ó©¹#ÄûËÃ¿rÇ�¹#ÄÃºm¿rÅ,Ä�ÚÃï4Ær¹$�OÎÏ½¬À¹ ���4ò Â�Å,ºmº#Ð¹�ËÃ¹ÈÌÏÄÃ¹�ºmÁ�½�ÌÃÉXÁÍÌÃ½m¹ÈãIÌO¼EÁ�¹#½iþ

ÄÃ¿�Å,ÄÃ¿r¹�ÄÃÄÃ¹�ÂO¼¾½Í¼EÆrÆhÐ¹�Ær¹EïOÉ¾ÖªÐ¼ÏÖlË{Ö¥ÌÃÄÑ¼¾ÌÏÁ�Å,Ç�Å,½�ÂÃÔÏ¿rº�Ç�¹ � þi¼¾Ä|ÁÍ¿ þ Æ�¿rÄ&À¹#¼¾¿r½m¹	�;ãIÌÃ¿¤º�¼EÁÍ¿�ºmæz¼¾¿ØÁ
� î �
2"ß�¹�Á¨É�Å,ÇÈÇ	ÌÏÁÍ¹�¼d»¾¹#É�Ær¹%ÂÃ½�Å¬ËÃÌÃ¿ØÁUËÃ¹¡ÿ%Æ�¿-,�Å,½�Ë{ÖUù¥Ä;»,Å¾¿�Á¨¼EÆrÅ,½mº¤ãIÌÃ¹�º�¿*� ¹�ºmÁjý�þQÂO¼¾½�¼¾ÆrÆhÐ¹#Ær¹Eï
�7� ¹#ºGÁ¥Æ�ÌÃ¿�¼¾ÌÃº�ºm¿Uý�þQÂO¼¾½�¼¾ÆrÆhÐ¹#Ær¹EÖ¡ê£Å,¿�¹#Ä|Á"� ? ¹�Á �,î¥Æ�¹#º�ºGÁÍ½mÌÃÉ�Á�ÌÃ½�¹�º¥ÔÃ¹#½mÇÈ¿ØÁÍ¿�¹#ÄÃÄÃ¹�ºp¿�ÄÃËÃÌÃ¿ØÁÍ¹�ºÂO¼¾½,� ¹�Á�� (��7� ÝwÆr¹#Ç�Ç�¹�(ÏÖnà,èXÖjù¥Ä$¼�¼EÆrÅ,½mº

�¾î � ? +4�¬Ý �/(��7�Mè � - � ? +4�¬Ý � (��7�Mè � 2 + �
�/(2-��- +<�&�
� + �¬Ý12��9(��7�Mè{ì

¹�Á
� ? �,î5+4�IÝ � (�� �"è � - �,î5+4�&�)2 - �,î5+4���7� � - �,î5+4�IÝ �)2��7�Mè

� 2.-�� �,î +<�|Ý � (��7�Mè � 2 -��- +<�¬Ý �/(��7�Mè
� +4�¬Ý �)2��7�Mè � 2(�,î � ? +4�¬Ý � (�� �"è{ì

�



É#¹	ã¬ÌÏ¿UÇÈÅ¾ÄIÁ�½�¹�ã¬ÌÏ¹ �,î�� ? � 2(� ? �,î�Ö�¸4¹	Á�½�¿rÂÏÆr¹,�*� ? ì �,îdì2��� � � ? �¾î � ½�¹#ÂÏ½¬À¹#ºm¹#Ä|ÁÍ¹�¼¾Æ�Å,½�ºÌÃÄÃ¹�ºmÁ�½�ÌÃÉXÁÍÌÃ½m¹(Ô|ü¬Â�¹�½�ÔÃ¹�½�Ç�¿�Á�¿r¹#ÄÏÄÃ¹ÈºmÌÃ½	ò Ö
â
À¹#É#¿�ÂÃ½�Å¬ãIÌÃ¹#Ç�¹#Ä|Á#ï�Ær¼�ËÏÅ,ÄÃÄ&À¹�¹(Ë�Ó©ÌÃÄÃ¹1ÁÍ¹�ÆrÆr¹
ºmÁ�½�ÌÃÉXÁÍÌÃ½m¹�ºmÌÃ½&ò ¿rÇ�ÂÃÆ�¿rãIÌÃ¹�Ë�Ól¼¾Î�Å,½�ËÈãIÌÃ¹pÆ�¹#º¨ÁÍ½mÅ,¿rº¨ºGÁÍ½mÌÃÉ�Á�ÌÃ½�¹�º�É#Å,Ç�ÂÃÆ�¹XÊ£¹#º)Å,Ä|Á&Æ~¼�Ç5�¹�ÇÈ¹
æwÅ,½mÇÈ¹1ËÃ¹(¸.¹�¹µÝwÉ�æiÖ Ù©à`ÜªèSï¤ËÃÅ¾ÄÃÉ(ãIÌ�Ó©¹#Æ�Ær¹#º"º�Å¾ÄIÁ;ý�þ ÂÃ¼¾½Í¼¾Æ�ÆhÐ¹�Ær¹#º�ï.ý À¹�ÁÍ¼¾Ä|Á	Ær¼�ºGÁÍ½mÌÃÉ�Á�ÌÃ½�¹ÈËÃ¹
úû¹�ü¬Æ.Ë%À¹ �OÄÏ¿r¹MÂO¼¾½ 2�à " � �OÖj¸.¹��OÎÏ½¬À¹ � � ò ¹#ºGÁ�ËÃÅ¾ÄÃÉMÂÃÆ~¼EÁ¡ÂÃ¼¾½�½Í¼¾ÂÏÂ�Å,½GÁ;Ð¼Èý$ïÃ¹�Áp¿rÆ�¹#Ä
»E¼�ËÃ¹MÇ5�¹�ÇÈ¹�Â�Å,ÌÃ½¡Ær¹ �ÃÎÃ½¬À¹�� � ò ï6É#¼¾½ � � ò ���

î Ý'� � ò èXÖ&ù¥Ä�¼�ËÃÅ¾ÄÃÉMÂÃ½�Å,Ì£»)À¹MÆ�¹

�A@CBDFE�G 'D!HID�& LONQPSR-TVU Ýhò��WìmõÃè8WtY[Z3d�f ]�T�gZ U5gZ8\ji T Y R-]�T Z%cVckZ6^ R4� itfF^ U Z3fxd&Zm^ WtY[Z�\ UO] W1^ U W ] Z_FZ`�Z%b&cOý n P�T ò f#_ � Z U WtY�\ji T Y[Z%W ] ýKvwitf ] fxcVc(yZ%ckZ�\ T Z U \%Z%W!ckZ � Z%Y U \ T ò f#_ � Z U W!Y[Z\ UO] W�^ U W ] Z �!bmi�Z ] ��Z ]	�aTVUOT Z%Y5Y[Z �*� ? ì �,îdì2��� � lhZ U ý Z2\ U c f \ UO] W1^ U W ] Z�_FZ`�Z%b c o�W T ^ R-]�] Z%v\ji R Y�_�yfKc f �(R-]�� Z _FZ�# ZmZ�� ^ R4� � W!Y[Z�� _FZ2\A\ UO] W�^ U W ] Z2\ ^ R4� i[ckZsrFZ2\ � � n�# f ] gZ�^ T i ] R o�W�ZZ2\ U gZ 
xfxckZ � Z%Y U d�fxc f*)%ckZ6\ T ò Z2\ U \ T�� i[ckZ � Z%Y U ^ R Y5Y[ZsrFZ�n
� E�G&E	�
�5	��OG�D�& LON ÝwÉ�æiÖ1Ù©à`Ü~è PSR-TVU Ýhò0�Wì�õÏèAWtY[Zad�f ]�T�gZ U5gZ \ji T Y R-]�T Z%cVckZ ^ R4� itfF^ U Zafxd&Zm^ W!Y[Z\ UO] W�^ U W ] Z _FZ `KZ%b&cjý Z U \2W�i#i R \ R Y�\Ko�W1Z�\2W ] ò T c Zsr T \ U Z WtY \ji T Y[Z%W ] ývwitf ] fxcVc%yZ%ckZY R Y5Y5W!ckn � c R-] \�ò Z2\ U ^ R Y �(R-]�� gZ � Z%Y U�gZ�o�W T d�fxckZ%Y U Z yf WtY[ZC_FZ2\ d�f ]�T�gZ U5gZ2\ \2W T d�fxY U Z2\�v*WtY U)R-] Z i[c f U �v*WtY[Z \2W ]�� fF^mZ��µ÷/�v�W!Y[Z�\2W ]�� fF^mZ _FZ�� R i � o�W�f U Z ] Y TOR Y T Z%Y5Y[ZCfxd&Zm^�\(f � gZ UO]2T o�W�Z \ U fxY�_#f ] _ c R ^sfxckZ � Z%Y U^ R Y �(R-]�� gZ � Z%Y U i[c f U Z�n

� � �!� � S  M����¯t²È¯µ¶¡²�� S�K;¶�°�� ��¯ ³µ·�� ��¯ �U·�²È¯ :
ù¥Ä ¼
»¬ÌÑãIÌÃ¹1Ær¹�º�º�¹#ÌÏÆrºM¹XÊ£¹#Ç�ÂÃÆ�¹#º�ãIÌ�Ó©Å,ÄûÂ�Å,ÌÃ½m½Í¼¾¿ØÁ¥¹�º�Â&À¹�½�¹#½"ËÃ¹�ºmÅ,ÆrÌÏÁ�¿rÅ,ÄÏº¥ÄÃÅ,Ä|ÁÍ½m¿�»¬¿~¼EÆr¹#º
ËÃ¹tÄÏÅ¾ÁÍ½m¹�ÂÃ½mÅ,ÎÃÆhÐ¹�ÇÈ¹�ËÃ¹X»£½�¼¾¿r¹�Ä|Á1�¹�Á�½�¹�É�Å,ÄÃºGÁÍ½�ÌÏ¿�ÁÍºÈº�ÌÃ½(ËÃ¹#º(»E¼¾½m¿XÀ¹XÁ£À¹#ºÈÄÃÅ,ÄÃÉ�Å,Ç�ÂO¼¾É�Á�¹#ºÈËÃ¹
ËÃ¿�ÇÈ¹�ÄÃº�¿�Å,Ä�ÚÃÖ 5�¼¾ÄÃº4É�¹�Á�Á�¹)º�¹#ÉXÁÍ¿�Å,ÄMÅ,Ä�»¾¼�ÂÃ½¬À¹#ºm¹#Ä|ÁÍ¹�½�ÌÃÄ�Á�¹#Æ,¹SÊÏ¹�ÇÈÂÏÆr¹¾ï`Ë �Ì�¹#ºmº�¹�ÄIÁ�¿r¹�ÆrÆr¹�ÇÈ¹�Ä|Á
Ð¼,5;Ö �¾Å�ü¬É#¹(ÝzÉ�æiÖpÙ (EÜ~è%¹�Á�Â�Å¾½mÁ£À¹(Ð¼1ÄÃÅ¾Á�½�¹MÉ#Å¾ÄÃÄO¼¾¿�º�ºÍ¼EÄÃÉ#¹MÂO¼¾½�	Ö���Â�Å,ºmÁ�Å,ÆrÅ�»�Ö

ê£Å,¿ØÁ�%�ée� � � î � � ÌÃÄÃ¹�æwÅ,ÄÃÉXÁÍ¿�Å,Ä ãIÌÃ¿�ÄÃ¹
º�Ón¼¾ÄÏÄ¬ÌÏÆr¹
ÂO¼¾º�ºmÌÃ½�ÆhÓ©Å,ÌÏ»¾¹#½GÁ ��ï&¹XÁ
É#Å¾ÄÃº�¿�Ë%À¹#½mÅ,ÄÃº¡Æ~¼�Ç�À¹�ÁÍ½m¿rãIÌÃ¹�½m¿r¹#ÇÈ¼¾ÄÃÄÏ¿r¹#ÄÏÄÃ¹

õ�� � C�� ? C �� ? ( � % � î C��dî C ��dî 8

¸4¹#º¡½�¹�Æ~¼EÁ�¿rÅ,ÄÏº

� ? (2- ��î � �% C�� ? 0!C ��dî ì ��� � -�Ý,C�� ? 0 C �� ? ( � % � î C��dî 0!C ��dî§èXì

Ë&À¹ �OÄÃ¿rºmº�¹�ÄIÁMÆ�¹#º�æwÅ,½�Ç�¹#º�ËÃ¹ ���¼¾ÔÃÆ�¹#½�ËÃ¹;÷ÈºmÁÍ½mÌÃÉ�Á�ÌÃ½�¹�º�ÂÃ½�¹�º�ãIÌÃ¹�ÔÃ¹�½�Ç�¿�Á�¿r¹#ÄÏÄÃ¹#º(� ? ì �¾îdì2���º�ÌÏ½	Ý �&ì�õ��WèXÖ
ù¥Ä�Â�¹#Ì£Á�»)À¹�½�¿ �O¹#½�ãIÌÃ¹MÆr¹�º�æwÅ,½�Ç�¹#º%ËÃ¹"¸.¹�¹�ËÃ¹ � ? ¹�Á(�,î¡ºmÅ,Ä|Á�ÁÍÅ,ÌÏÁ�¹#º�Æ�¹#º�ËÃ¹�Ì£Ê À¹#Ò,¼¾Ær¹�º

Ð¼
� �

ß
%
� %
� � ?

C�� ? (
ß
�%
� �%
� �� ?

C �� ? (
ß
�%
� �%
� �dî C��dîT(

ß
%
� %
� ��dî

C ��dîdì

ç



¹�Á�Ær¼	æwÅ,½�Ç�¹�ËÃ¹"¸4¹#¹MËÃ¹�����¹#ºmÁ�ËÃÅ¾ÄÃÄ&À¹#¹"ÂO¼¾½

" � à �
� � ?

ÆrÄ�� % �?C�� ? ( à
�
� �� ?

ÆrÄ�� % �?C �� ? 8

5¥¹�ÂÏÆrÌÃº�ï.� ? ì �¾î�ì ����º�Å¾ÄIÁ�¿rÄ|Á£À¹�Ò,½Í¼¾ÎÏÆr¹#º&º�¿�¹�Á�ºm¹#ÌÃÆ�¹#Ç�¹#Ä|Á�ºm¿ � � ""É¾ÖªÐ¼ÏÖlË{Ö¨º�¿{¹XÁ�ºm¹#ÌÃÆ�¹#Ç�¹#Ä|Áº�¿ %$¹#ºGÁpÔÏÅ,ÆrÅ,Ç�Å,½mÂÃÔÃ¹¾Ö
�¤¼¾½1É�Å,ÄÃº¬À¹�ãIÌÃ¹#Ä|Ádï%º�¿�% ¹#ºmÁ�ÔÃÅ¾ÆrÅ,Ç�Å,½�ÂÏÔÃ¹¾ï �*� ? ì �,î�ì ��� � Ë&À¹ �ÃÄÃ¿rºmº�¹#Ä|ÁÈÌÃÄÃ¹�ºmÁ�½�ÌÃÉXÁÍÌÃ½m¹Ô|ü¬Â�¹�½�ÔÃ¹�½�Ç�¿�ÁÍ¿�¹#ÄÃÄÏ¹�º�ÌÏ½µÝj�&ì�õ �`èSÖ 4 Æ�º�Ì ��Á�¼¾ÆrÅ¾½�º1ËÃ¹�½m¹#ÇÈ¼¾½�ãIÌÃ¹�½(ãIÌÃ¹$Æ~¼ûºGÁÍ½mÌÃÉ�Á�ÌÃ½�¹$ËÃ¹

úû¹�ü¬Æ¥Ë&À¹ �OÄÃ¿r¹�ÂO¼¾½ �*� ? ì2�,îdì ��� � ¹�ºmÁ
æw¹#½mÇ�À¹�¹�ºm¿¥¹�Á
ºm¹#ÌÃÆ�¹#Ç�¹#Ä|Á
ºm¿�C�" � ��É�¹µã¬ÌÏ¿�¹#ºGÁ
À¹#ãIÌÃ¿Ø»E¼¾Ær¹�ÄIÁ�Ð¼;% î � � �

��������� � � � �
�����

� �
��� � ï�Â�Å,ÌÃ½M»,Å,¿�½"ãIÌÃ¹tÝj�&ì�õ �`è¥¹#ºGÁ;ÌÃÄÃ¹1»E¼¾½�¿XÀ¹�Á£À¹È¼EËÃÇÈ¹XÁ�ÁÍ¼¾Ä|ÁËÃ¹�º¨º�ÂÃ¿�ÄÃ¹#ÌÃ½mº¨ÂO¼¾½�¼¾ÆrÆhÐ¹#Ær¹�º¤ÂO¼E½U½Í¼¾ÂÏÂ�Å,½GÁ�Ð¼¥ÌÃÄÃ¹�ºGÁÍ½mÌÃÉ�Á�ÌÃ½�¹�ËÃ¹�úû¹�ü¬ÆÃÄÏÅ,Ä£þQæw¹�½�Ç�À¹#¹�ãIÌÃ¹�ÆrÆ�¹�ãIÌÃ¹

º�Å¾¿�Á¡Æ~¼	æwÅ¾ÄÃÉ�Á�¿rÅ,Ä�ÔÃÅ,Æ�Å,Ç�Å,½�ÂÃÔÏ¹ %�º�¼¾ÄÃº ?�À¹�½�Å,º�º�ÌÃ½3� ¹XÁ�ºÍ¼EÁ�¿rºmæz¼E¿rºÍ¼EÄIÁ$% î � � �
��� � ��� � �� � �

��� �
� �
��� � Ö

	 ��
 �¥±U�¥¯µ¶ ���

� �� �)��� � � ��y ¦U� ' ��� L�� ��� � � y �¨��� � ��� L a ��� � y � ��� �O¦�� y������! �"$#&%('�)�*,+-�/./.0�/)2143�5��/)�#&%6 
#&)879�;:�<,'&)=)>�;'&)@?A'�)=� B�#�.C*D 6E � Zm� gnR`PX]GF Z ]hg _ �#NIHKJ>L y � [W� FEV c T�N } � RWg fXZ ] \ g©NDMP§N � Z ] c gnR � "#" 2 �

� N  � �O�9P�Q L � ySRUT�VXWZY[VDT]\�^`_OYbaGc�YbaGdfegW;e/h&TjikVKl�a6mkn@h�ToeCikV&p;q2r�s $ ]^V _ ��� ��Z ] � � P§Nh� � � V _ � HKJ�t
� V �.� o �!"�u`u xQy � / 5�} �  X�`�

� 1  P&�&�9��v6�xw�� y�Rzy{VDT=ikVDa|d,h�pK}OV`~{Y6a���VKl�T�q�ikVDa�W;c�Y��Kd,h�pCp�Ybr�W��{eC�KYbT���h�pkl2Y�VDiSW;c�Y���eCabhX����_�Y6abhKW$V&a
h&T�q,��e�pCp�eCTo�[��_�eCT�VDa6r�s � V ���j[ R � � PSN^� � $ � b�\ � HXJ>� o �!"�u  xQy � / � } �  N �

� �� �)�=���w¦ � �9�w� y=�{h&abh&p�p/Ybp���_�e�T�VDa6r�s � T f � gnR � P§Nh� � HX� o �!" 5 � xQy � } /#/ �
� /  $ �X� � � � � � �xP¤� y>��W;a�lK��W�l�a�Ybr�qXY,�[Y|^Kp/mk�{e�T=r�WZY6e�T�s>Ybr$_�hX��Ybr�qXY�WZ~�e�r�W$Y&l�a|r9Y&W���h&a|e2�YDW>�Ybr�qKYIW�^`_�Y

� ��� ��� s vE� ] Z glR Z PXRW� Zm« � � P§Nh� � ���>� o � "#" /�x y � } /#2 �
�  � � �{vKP�Q � L y��{��_�pCek�GegW[y{VDT=r�W;a�lK��Wke/V&T�V&ix�=YbpCi;m�q=l`h�p���mkn@h&Toe�ikVDpkq`r�s � [o XZ � PSN^� �{vE��¡>¡ y � V � 1

o �!"#" /#xQy
/ �!" } /#/ N �
� 5  �,�>�IPx� �OQ4� �K��� y ���`��P � �Gw � y���¢o:�£S#&¤K)�*�'�"k�;#&)= ¥#�B�¦I� §�:�%G:�)>"k�;'&.�¨�:6#�<f:�";%b©DE�o f V c �=��� x y � R }

N Z ] \h_ g Z R _GZ $6[ F c g \ � Z ] \my � Zm« Q V�]  ,y � "  #"`�
� u� �¤�o��� a �=P¤� y&� � } �6� � � � � L � �=P¤� y�3�5��/)ª¨�:6#�<f:�";%b©DE $ ]^gnR _iZ N^V�R � R`g f�Z ] \ glN b,$ ] Zm\h\ � "`u#"W�
� "� � � a ���x� y{�{h&abh&p�p/Ybp«��_�eCT�V&a|r,h�T�q¬�{h�a6h�pCp�Y6p«�VDa|d,r�s � RWR � c V�F`P c � R`P c �{� Z V � �{¡ o � "�u " x y

/ " }  `uW�

ß��


