
����������	�
���
�������������������
����! �"$#%�&�� ('$)�*�+,'�-�. /0 #�.�.��21$ �#�-3�&465�7

8 9;:;<>=?:A@CBD:FEHGI=HJK:ML>N�O>PMJQN�R>GS:MET9;GI=HLUGI9MP;OVNXWZY[G�J\O>:;]6:^WTL_=`P

acbedIbef[gihjglk

mon%prq�stqvujqCwyxzs%prq|{e}�}$~e��x%{|�&s%sAs%������� �����`u��en%s�w�~e�${6���c�c�&��~rpvw��${r�&�j~|pvpvs��
�l�|�v�y���������[�[�y�v���r�����%�¡ r¢6£i�r¤¦¥�§�§�¨�©(ª

���y«�	�¬e	�5��%��­t���%�¯®��|°��¡��±���5t7��%�X���$²z®|°��³�|��®�«t°���
y	y5���7´
V�%
�®�±%²z�y�µ
�5�¶!�%±�®�5t5t®��·7�²�±z®U¸!®���°��l�¹���Xº�	y¬r�y
���»
�z®�±�®|¼��y²?5�	;1y±%	y5���½�®¾�%
�®�±%²z��1��;�X
�5t®�¿C5t®�1��;À���²�«t�y1��M7�²z®�±H�|��	�5��y
��&���|7T��«�	�­t«t�y��Áy±%	y¬|5����Â�t±z�X5�	y°��&­����>�y�%5t��Ã
���&��®r°���5��I��	$°��y1��I����	y�%�&­�®���«t�y1��¦���$²%¶&°�7��|²�
��&1�	��;�|²�
��&1��y
��¯¼M	y«�¶&�|�%�&­t®���«t�!¼�«t�$°�®�Áy	y5t�&»`
��I
�5z¶j�%±z®�5�5�®���7z²�±z®� 
Ä���­��t�|°�®�5t�Å�|«t	y­�«t�`Æ�5��%±z�y�t���H�H��ÁyÇj®���	%�j��®|�2�z®�±%	���¶!±�5t��»U1$������®�±z®�¬|�����&	I��	�«�À[®6²�±�¶j1$��®6��®�±z���y²��&5�	y�2�&­�®���«���®
��±��y�&¬|
��y²�5t�,®��y�y²�5���¬r5t	y­�5��,��
�7�¬r	y5t5��,®���®|À6²%¶I�|��Áy�y»l����¶j­�®����y�>
��y¬|���$À�5t�y1��¯«�±z�&�%�&­�®���«t�y1��,�z�y
�®|²z®�5��t7[��������®|�2�
�H��±z�&
�°�®�­t®�5t��7A1�®���ºo��¬|�&­t®��|«��!¼�²z	y5�5��¯¼& 

ÈjÉ¹Ê�ËjÌt*�-% *�.� Í�Î��i��"� Ï�-z Ê�Ð

ÑiÒ�Ó[Ô�Õ�Ö¹×%Ø&ÙtÚXÛ!Ü;Ý%×�Þ&ßtàI×%Ô;ájâiÕ$Þ�×HÙ�Ü�Ý%×%Ø&ãoä�×�Ú!åtâiåtà¾âlætç
Õ$ÚTåèä�×zÕ$Þ�Ô�é!Ûjâ!Ô�é�Ô�ÕyÚ&Ø!âjÞ�Ô�Ø!âjÚ³êìë�íCîzïðãlå�×zä!Ù�×zÕ¦×;Õ�Ø!Ù�×%Ô�Ûjâlâ
Ø!åzÔ�Ùté�×zñ�×IÚ!é!Ù�Ü�òlÔ�Ö¯Þ&âU×zÕ�Ø�Ü�Ô�Ø�ÕyÚUét×;ó!×%Ûiô&ÜAÛ&Ô�Ù�Ô�à¦Ô�ÛjÛjõ6Ö�ö
÷ Õ�Û&×zåtÛjõ�ÔXÖ¹×%é�ÔyÞ�âÅÔ�ñ�×³Õ�Ø&Ùzø�ójØ�øoÙ&õQÕ�ø�Ø&ßùÜ%Ûjâiú$×%Ø!Ù�×%ä!Û!×�ç
ójÙ&âjÕ�Ø�Ü�ÞtÞ�âiá!Ô�Õ�ó!Ü�Ú´ê û�í[ü�ï2âXÕ�ØtÔ�ó&Þ�×%×%ÝzÙ�Ü�ú�Û!Ü�Úùê îzïðö¹ýC×zÕ$ÞtÔ�étç
Û&Ú&ÚHä!Ù�Ü%ó!Ø!âiá!Ô�Õ�ójâH×zä!âjÕ�õ6åzÜ�Ô�Ø;ø�ä!Ùzø�ñ�×�ç�âiú$×%Ø!Ù�×zä!Û&×%ÔIØ!å�Ô�Ù�ç
é�×%Ô´Ø�ÔyÞt×tã¦å�Ø�×¡å�Ù�Ô�Ö¯Úþó!Ü%óÿä�Ô�Ù&å�Ü�Ú ä!Ù�Ô�é!ä�×�ÞtÜ%ñ�Ü�Ô�Ø&ãIájØt×
Ú!é&Ù�× òlÔ�Ö¯Þ&â·×%Ý�Þ�Ü�é�Ü�Ô�Ø·ójÙ&âjÕ�Ø&Ü�ÞtÞ�âlá&Ô�Õ�ó&× � ÕyØ!Ù%øoó!Øtø�Ù�× � ã
Û!Ü%ä!Ù&âiÖ¹Ô�Ù>ÕM×%Ý��oÔ�Ö�Û&×�ç�ô�Ô�Û!Ø!Ù&âiÙ�×zåzÜ%ÛjÛ&× � ó�ølÝzâiá!Ô�Õ�ó&× � Ù�Ôyç
àIÔ�Ø!ó&× � ê ëyï�ö�� á!Ü�ÕyØ!Û&×zÕ�Ø&âoã�Ýzõ�Þ�ÜVÕ$×zÕyØ&Ü%å%ÞtÔ�Û!Ü´ó&×zÖCä!ß��Iç
Ø�Ô�Ù&Û!Ü�Ú Ö¯×%é�ÔyÞ&ß!ã?âiÖ�âjØ!âlÙ%ø��
	IÜ�Ú ä�×zå�Ô�é�Ô�ÛjâjÔ Ú!é!Ù�Ü ä!Ù&â
Ù�Ü�ú�Û&×zÖQójÙ&âjÕ�Ø�Ü�ÞtÞ�âiá!Ô�Õ�ó&×zÖ\ÕyØ!Ù�×%Ô�Ûjâlâ�ã�âþä�×%ójÜ�ú�Ü%Û&×�ã�ájØt×
Ø&Ü�ójÜ�ÚµÙ�Ô�àIÔ�Ø&ójÜÂâiú¡Ü�Øt×zÖ¹×zå��IÔ�Þ�Ô�ú�ÜÅÚjåzÞ�Ú&Ô�Ø&Õ$Ú Ô�é!âiÛ!Õ�Øtç
åzÔ�ÛjÛ&× � ÕyØ!Ùzø�ó!ØtøoÙ�× � ã,ó&×%Ø�×zÙ�Ü�ÚùÖ¯×
�¾Ô�Ø�Õy×%×%Ø&å�Ô�Ø&Õ�Ø&å�×zåzÜ�Ø!ß
é&Ü�ÛiÛjõ6Ö���ó!Õ�ä�Ô�Ù�âlÖ¯Ô�Û!Ø&Ü�Þ�ß�Ûjõ6æXÛ!Ü�Ý�Þ���é�Ô�Ûjâ � ä�×?ä!Ù�×�æt×
�¾ç
é�Ô�Ûjâ�� øoä!Ù%øoñ�âlæþåz×�Þ�Ûþá&Ô�Ù�Ô�úVÚ!é!Ù�×�ã¦Õ�ó&×zÙ�×zÕ�Ø&ß ó&×%Ø�×%Ù&õ6æ
Ý%×�Þ�ß�à¦Ô`å?Û!Ü%ä!Ù�Ü�åzÞ�Ô�Ûjâ!Újælã�ä&Ü%Ù�Ü�Þ�ÞtÔyÞ�ß�Ûjõ6æT×zÕ�âùå�Ù�Ü�	IÔ�ÛjâjÚ
ä�ÞtÜ%Û&Ô�Ø&õIã�âèÖ¯Ô�ÛjßtàIÔ¹åIÛ!Ü%ä!ÙtÜ%åzÞ�Ô�Ûiâ!Újælã�ä&Ü�Ù�Ü�Þ�ÞtÔyÞ&ßtÛjõ6æ���ó&ç
åzÜ�Ø�×zÙ%ø�ö��,Ü�ú�Ûjâiô&Ü`å`Õ�ó&×zÙ�×zÕyØ!âVå�×�Þ�Û_Û!ÜHë
��� Ýzõ�ÞtÜMØ&Ü%ó��¾Ô
ä�×�Þzø�á!Ô�Û!ÜXâ¡ä!Ù&â¡Ö¹×�é�Ô�Þ�âiÙ�×zå�Ü�Ûiâiâ�úyÔ�Ö�Û&×zñy×>Ú!é&Ù�Ü��ðå�õ[Õy×�ç
ójâ!Ô�é&Ü%å%Þ�Ô�Ûjâ!Ô�âTØ�Ô�ÖCä�Ô�ÙtÜ�Øtø�Ù�Ü��¹åAølÕ�Ø�Ü%Û&×zåtó&ÔIÕ¾Ü�Þ�ÖCÜ�ú�Û&× �
Û!Ü%ó&×zåzÜ�Þ�ß�Û&Ô � êìë�ïðö ÷ é!Û!Ü%ó&×�âlÖ¯Ô
��Ø&Õ$Ú`â?é&Ùzø�ñ�âjÔ�Õ$×%×%ÝzÙ�Ü��¾Ô$ç
Ûjâ!Ú ã�ó&×%Ø�×zÙ&õ�ÔUÖ¹×zñyø Ø_×%Ý��oÚ!Õ�ÛjâiØ&ßXØ&Ü%ó�ø��QÜ%Ûjâjúy×�Ø!Ù�×zä!â��èö
Ó6Ü%ä!Ù�âlÖ¯Ô�Ùiã��yÞtÔ�ó!Ø!Ù�×zÖCÜ�ñ�ÛjâiØ!Ûjõ�Ô?Õ�âjÞ�õ â¡å%Ú!ú�óiâ!ÔTÛ!Ü%ä!ÙtÚ�ç
�IÔ�Ûjâ!Ú ã åtõ[ú�å�Ü�ÛiÛjõ�ÔAå�Û&Ô�à¾ÛiâiÖ��Aâjé!ójâlÖþÚ!é&Ù�×zÖ�ãlÜAØ&Ü%ó��¾Ô
Ù�×%Ø�Ü%ô!âj×%ÛiÛjõ�Ô�âèä!Ù&â!Þ&âiåtÛjõ�Ô�Û!Ü%ä!ÙtÚ��IÔ�Ûjâ!Ú;åtõ[ú�õ6å�Ü
��Ø�Û&Ôyç
×%ÝzÙtÜ�Ø!âiÖ¹×%Ô`ä�Þ�Ü�ÕyØ!âiá&Ô�Õ�ó!×%ÔèØ�Ô�á&Ô�Ûjâ!ÔHâ�ä�Ô�Ù�Ô�ójÙ&âjÕ�Ø&Ü�ÞtÞ�âiúyÜ�ç
ô!â�� Ø&å�Ô�Ù�é�×zñ�×MÚ&é!Ù�Ütãlá!Ø�×`å�Ô�é�Ô�Ø?ó>Õ$Ô � Õ�ÖCâlá&Ô�Õ�ó&× � Ü%Ûjâjúy×�ç
Ø!Ù�×%ä!âlâ�ö���Ü%ó&× � �IÔ�� �!�,Ô�ó!Ø�ó!Ü �¦ø�	IÔ � ÕyÚ¡Ü%Ûjâjúy×�Ø!Ù�×zä!âiâ
Ö¯×
�¾Ô�Ø;Ý%õ[Ø!ßAåtõ[ú�å�Ü�ÛèúyÜ�Õ�Ø&õ6å�Ü%Ûjâ!Ô�Ö¡å�Û�ø�Ø!Ù�Ô�ÛjÛ&Ô�ñ�×¦Ú!é!ÙtÜIâ
ä�×�Ú!åzÞ�Ô�Ûjâ!Ô�Ö�×zÕyÜ�é�×zájÛjõ6æ"��Ù�Ü%ñ�Ö¯Ô�Û!Ø�×%åMÛjÜ�Ô�ñ�×Aä�×%å�Ô�Ù�æ!Û&×zÕ$ç
Ø!â�ãlÜ`Ø&Ü�ó#�IÔ;åtõ6ä�ÞtÜ%å%ÞtÔ�ÛjâjÔ�Ö åHÛ&Ô�Ö ó!Ü%Û!Ü�Þ�×zåXê $zïðö&%2ó!Ü�ú�õCç
åzÜ�Ô�Ø&ÕyÚ�ÛjÜ³Õ�ø�	¦Ô�ÕyØ!å�×zåzÜ%Ûjâ!ÔXó&×�Þ�×zÛjá!Ü�Ø!õ6æ'��ñ�ÔyÞ�âló&×zâjé&Ü�Þ�ßzç
Ûjõ6æ#�6ó&×zÛjå�Ô�ójô!âj×zÛjÛjõ6æ_ä�×�Ø�×zó&×zå&ã Õ�å%Ú!ú�Ü�ÛiÛjõ6æ?ÕMå�Ù�Ü�	IÔ�Ûjâ!ç
Ô�Ö ò Ô�Ö¹Þ�âoã&ó&×%Ø�×zÙ&õ�Ô¦å%Þ�âjÚ(��ØAÛ!ÜIÖ¹Ô�é�Þ�Ô�ÛjÛ&×%Ô6×%ÝzÙ�Ü�ú$×zåzÜ%ÛjâjÔ
×zä!Ù�Ô�é�ÔyÞtÔ�ÛjÛ&× � Õ�Ø&Ùzø�ójØ�øoÙ&õ å�Û&ø Ø!Ù�Ô�ÛjÛ!Ô�ñ�×AÚ!é!ÙtÜ>ê )zïðö

* ø�	IÔ�Õ�Ø&å�×zåzÜ%ÛjâjÔ¾Û&Ô�ó&×%Øt×zÙ�× � Ø�Ô�ó!Õ�Ø�øoÙ&õþÚ!é&Ù�Ü�Õ$×AÕ�åz×%Ôyç
ñ�×[Ù�×%é&Ü[åz×�Þ�×zójÛjÜ�Ö�âAâjÞ�âMÕ¯ÖCÜ�Þ�õ6Ö³ä!Ù�×zô�Ô�ÛjØ&Ûiõ6Ö³Õ$×%é�Ô�Ù+�MÜ�ç
ÛjâjÔ�Ö,�Mâié!ójâiæUåtó&Þ��Má&Ô�Ûjâ � ét×zÕ�Ø&Ü�Ø�×zájÛ&×Aé�ÞtÚè×%Ý��oÚ!Õ�Û!Ô�ÛjâjÚ
ø�ä!Ùzø�ñ�× � Ü%Ûjâjúy×%Ø&Ù�×zä!âlâVØ!åzÔ�Ùté�×zñ�×AÚ!é!ÙtÜ;òlÔ�Ö¯Þ&â êìë
-!ã$ëtëyï�ö

. Ùzø�ñ�× � ä�×%é!æt×%éTó>ä!Ù�×%Ý�ÞtÔ�Ö¹ÔzãiÕ�åzÚ!úyÜ%ÛjÛ&× � Õ$×`ÕyØ!Ù�×%Ô�Ûjâ!ç
Ô�Ö�ãzÕ�å�× � ÕyØ!å�Ü�Ö�â;åzÚ!ú�ó&×zÕ�Ø&â;âAØ�Ô�Ù&Ö¹×�é!âlÛ!Ü%ÖCâlá&Ô�Õ�ójâiÖùä�×zåzÔyç
é�Ô�ÛjâjÔ�ÖþÙ�Ü�ú$Þ�âlájÛjõ6æTØ&âlä�×zå/�Aâjé!ó&×zÕ�Ø�Ô � â_ÙtÜ�Õ�ä�ÞtÜ%åz×zå`ä�×%é
é&Ü%å%Þ�Ô�Ûjâ!Ô�Ö6ãjÕy×�é�Ô�Ù0�AâiØ>ñ�âiä�×%Ø�Ô�ú$øX×%Ý;ø�ÛjâlåzÔ�Ù&ÕyÜ�Þ�ß�Ûjõ6æTúyÜ�ç
ó&×zÛ&×zÖ¹Ô�Ù&Û&×zÕyØtÚjæ´ä�×zå�Ô�é�Ô�Ûiâ!Ú´åzÚ&ú�ó&×zÕyØ!â Ù�Ü�ú$Þ�âlájÛjõ6æ1�Aâjétç
ó&×zÕ�ØtÔ � ä�×%é¾é&Ü�åzÞ�Ô�Ûjâ!Ô�Ö�â;åtõ[Õ$×zó&× � åzÚ!ú�ó&×zÕ�Ø&âèÛ&Ô�é!Ù¾Û&Ô�Ý%Ô�Õ$ç
Ûjõ6æ ØtÔ�Þjö322ó!Õ�Ø&Ù�Ü%ä�×�Þ�Újô!â!Ú Ù�Ô�ú�øiÞ&ß�Ø&Ü�Ø�×zå&ãMä�×�Þzø�á!Ô�ÛjÛjõ6æ
é�Þ�ÚÅÙ�Ü�Õ�ä�Þ�Ü�å�Ü��IÔ�Þ�Ô�ú�Ütã�ó¡é&Ü%å%ÞtÔ�ÛjâjÚ!Ö âÂØ�Ô�Ö�ä�Ô�Ù�Ü�Ø�øoÙ�Ü�Ö�ã
Õ�ø�	IÔ�Õ�Ø&å�ø4�
	�âiÖ åHÚ!é!Ù�Ô;ò Ô�Ö¹Þ�âoãoä�×%ú�åz×�Þ�Ú&Ô�Ø>ú�Ü�ó!Þ��MájâiØ&ßjã
á!Ø�×³å�Û&Ô�à�Û&Ú&Ú´á!Ü�ÕyØ!ßVÚ!é!Ù�Ü>ò Ô�Ö¯Þ&â�Õ$×zÕ�Øt×zâiØ âiú>Ù�Ü�Õ�ä�Þ�Ü�å�Ü
å�õ[Õy×zó&× � å%Ú!ú�ó&×zÕyØ!â í ×%Ølë -+5oýCÜ�Õ´ét×�ë
-�676 ýCÜ+8 Õ�å�úyÜ%åtâjÕ�â!ç
Ö¹×zÕyØ!âù×%Ø�ñ$Þ�ølÝzâiÛiõIöTý�Ù�Ô�é&ä�×�Þ�Ü�ñ�Ü�Ô�Ø&ÕyÚlã�ájØt×Xå�Û�ø�Ø!Ù�Ô�ÛjÛ&Ô�Ô
Ú!é!Ù�×�ò Ô�Ö¯Þ&â?Û!Ü%æt×�é!âiØ�ÕyÚHå;Õ$×zÕ�Øt×�ÚjÛjâlâ?Õ�å�Ô�Ù�æ!å%Ú!ú�ó&× � �Aâjétç
ó&×zÕ�Ø&â9�;:´ë - 6<6 ýCÜ+8 Õ��|ã�Ý�Þ�âiú�ó&× � ä�×VÕ�å�× � ÕyØ!åzÜ%ÖKó�ÕyØ�Ô�ó!Þzø�ö
= Û!Ü�Þ�âjúCúyÜ%å�âiÕ�âlÖ¯×zÕ�ØtÔ � Ø�Ô�ÖCä�Ô�ÙtÜ�Øtø�Ù&õ ä�ÞtÜ%åzÞ�Ô�Ûiâ!ÚMâ;Õ�ØtÔ�ó�ç
Þ�×zå�Ü�Ûiâ!Ú3×%Ø·é&Ü%å%ÞtÔ�ÛjâjÚ3ä�×%ú�å�×�Þ�âjÞ ø�ó!Ü�ú�Ü�ÛiÛjõ6Ö Ü�å�Ø�×%Ù�Ü%Ö
å�õ[é!åtâiÛ�ø�Ø&ß;ó&×zÛjô�Ô�ä!ô!â�� Õ�Ø�Ü�Ýzâ!Þ&ßtÛ!×%ñ�×¾Õ$×zÕyØ�×�ÚjÛjâ!ÚUÖ¹Ô�Ø&Ü�Þzç
Þ�âlá&Ô�Õ�ójâlæ1�Aâié&ó!×zÕyØ�Ô � ÕHø�Ù�×zå�Û!Ô�Ö åzÚ&ú�ó&×zÕyØ!âoã�æ&Ü%Ù�Ü%ó!Ø�Ô�Ù�ç
Ûjõ6Ö é�ÞtÚ?ÕyØ�Ô�ó&×�Þ³ê î%ï�ö

>oÒ�?�Û&×zñ�é&Ü�ÕyØ�Ô�ó!Þ�×zåzÜ%ÛjâjÔ[Û!Ü�ú�õ6åzÜ���Ø
�,Ü�úy×zå�õ6Ö ä�Ô�Ù�Ô�æt×�ç
é�×zÖ�åzØ�×zÙ�×zñ�×[Ù�×%é&Ütãzæt×%ØtÚ¾âjÕ�Ø!âiÛjÛjõ6Ö1�,Ü�úy×zå�õ6Ö³ä�Ô�Ù�Ô�æt×�é�×zÖ
×zÛ&×TÛ&Ô`Újå%Þ�Ú&Ô�Ø�ÕyÚ ö¾Ó[×?ä�×TÖCÛ!×%ñ�âlÖ·åtÛ&Ô�à�ÛjâlÖ·ä!Ù&âjú�Û!Ü%ó!Ü%Ö
ÕyØ�Ô�ó&Þ�×zåzÜ%ÛjâjÔ>âiÖ¹Ô�Ô�Ø ÖCÛ&×zñ�×X×%Ý@	¦Ô�ñ�×_ÕA�,Ü�ú$×zåtõ6Ö ä�Ô�Ù�Ô�æt×�ç
é�×zÖ·å�Øt×zÙ�×zñ�×TÙ�×%é�ÜtöAý[Ù�âlÖ¯Ô�Ù&Û&×?ä!Ù�â�Ø�Ô�æ��IÔHØ�Ô�Ö�ä�Ô�Ù�Ü�Øtøiç
Ù�Ü%ælã�ó&×zñ�é�Ü�åzÚ&ú�ó&×zÕyØ!ß,�Aâjé!ó&×zÕyØ!â é�×zÕyØ!âiñ�Ü�Ô�Ø æ&Ü%Ù�Ü%ó!Ø�Ô�Ù�ç
Ûjõ6æHé�Þ�Ú`ÕyØ�Ô�ó!ÞtÜ�å�õ[Õ$×zójâlæ`ú�Û!Ü%á&Ô�Ûjâ � ãjå;Û&Ô � ÛjÜ�Ý�Þ���é�Ü���Øtç
Õ$Ú ójÙ&âjØ!âiá!Ô�Õ�ójâ!ÔUÚjå%ÞtÔ�ÛjâjÚ ã�Õ�åzÚ&ú�õ6åzÜ�Ô�Ö�õ�Ô`×%Ý%õ6áiÛ&×_Õ"�,Ü�ç
ú$×zåtõ6ÖCâ`ä�Ô�Ù�Ô�æt×%é&Ü%ÖCâTêìë���í�ë
B�ï�öC�Vø ú�ó!×%ÖùØ�Ô�Ö�ä�Ô�Ù�Ü�Øtø�Ù&Û&×zÖ
âiÛjØtÔ�Ù&åzÜ�Þ�Ô?Ù�Ô�ú�ó&×_Ö¹Ô�Û!Ú#��Ø&ÕyÚ�ÖCÛ&×zñ�â!Ô?Õ�åz× � ÕyØ!åzÜTå�Ô 	IÔ�ÕyØtç
åzÜtã�ÛjÜ�ä!Ù&âlÖ¯Ô�Ù´Ø�Ô�ä�Þ�×%Ô�Ö�ó&×zÕ�Ø&ß â ÕD�AâiÖCÜ�Ô�Ö¹×zÕyØ!ßjöÅý¹×
��Ø�×�ç
Ö¯ø é�ÞtÚÅÕyØ�Ô�ó!Þ�×zåzÜ%ÛjâjÚÅâjÕ�ä�×�Þ&ß�ú$ø4��Ø¡ä�×zÛ&Ú!Ø!â!Ô�E$ä�Ô�Ù�Ô�æt×%é�F
âÅ×%ä!Ù�Ô�é�ÔyÞ�Ú(��Ø Ø�Ô�Ö�ä�Ô�Ù�Ü�Øtø�Ùzø,��Ø�×zñ�×�ä�Ô�Ù�Ô�æt×%é&Ü?í�Ø�Ô�Ö�ä�Ô$ç

ü
G+$ ���t������	¾
���
���� ���y� ��� 
����j |"�"i+¹"�# #y.�.��



���������	��

��������������� glk�� � glh ��������������� � ��kjg"!$# ��� k �&%�� ! ��� � ü�G&ü

Ù�Ü�ØtøoÙ%ø Õ�Ø�Ô�ó&Þt×%å�Ü%Ûjâ!Ú('*)Xó!Ü%ó,�cøoÛjójô!â�� å�Û!Ô�à�Û&Ô�ñ�×Xé&Ü�å%ç
Þ�Ô�Ûjâ!Ú,+`ö�� Õ$Þzøoá!Ü�Ô_Õ�Ø�Ô�ó&Þt×%å�Ü%Ûjâ!Ú¡é�×zÕyØ&Ü�Ø�×zájÛ&×´æt×zÙ�×zà¦×
å�õ6ä�×�Þ�Û!Ú#��Ø&ÕyÚ·âjú�åzÔ�ÕyØ!Ûjõ�ÔÅåþØ�Ô�×%Ù&âlâ �,Ü�úy×zå�õ6æ ä�Ô�Ù�Ô�æt×�ç
é�×%å³ØtÔ�Ù&Ö¯×%é!âiÛ!Ü%Ö�âiá&Ô�Õ�óiâ!Ô>Õy×%×%Ø&Û!×%àIÔ�Ûjâ!Ú ã¯Õ�åzÚ&ú�õ6åzÜ��
	�â!Ô
Ö¯Ô��Mé�ø3Õ$×%Ý%× � ä&Ü�Ù�Ü%Ö¹Ô�Ø!Ù&õ Õ�âjÕ�Ø�Ô�Ö�õ ä�×¡Ù�Ü�ú�Ûjõ�ÔùÕyØ�×zÙ�×�ç
Ûjõ ×%Ø �,Ü�ú$×zå�×zñy×Mä�Ô�Ù�Ô�æ�×%é&Ü�åzØ�×zÙ�×%ñ�×MÙ�×%é�Ütö.-¡Õy× �MÜ�Þ�Ô�Ûjâ��èã
æ&Ü%ÙtÜ%ó!Ø�Ô�Ù³ójÙ&âjØ!âiá!Ô�Õ�ójâiæ³Ú!åzÞ�Ô�Ûjâ � ä!Ù&â�Õ�Ø�Ô�ó&Þt×%å�Ü%Ûjâiâ Û&Ôyç
âjú�åzÔ�ÕyØ�Ô�Û�ö

�CÜ%ójâlÖ¡×%ÝzÙ�Ü�ú$×zÖ6ãiåAÖ¹×%é�ÔyÞ�â?ÕyØ�Ô�ó&Þt×%×%ÝzÙtÜ�ú�Û&×zñy×AÕy×zÕyØ�×�Ú�ç
Ûjâ!Ú�Ø!åzÔ�Ù�ét×zñ�×�Ú&é!Ù�Ü�òlÔ�Ö¯Þ&â�Ô�ñ�×[Õ$ÞtÔ�étøiÔ�Ø¾Ù�Ü�Õ�Õ�ÖCÜ�Ø&Ù&âlåzÜ�Ø!ß�å
ä!Ù�×zÕyØ�Ô � àIÔ�Ö³ä!Ù&â!Ý�Þ&â#�¾Ô�Ûjâlâ;ó!Ü%óMâjúy×%Ø&Ù�×zä!Û&×%Ô[Ø!åzÔ�Ù�ét×%Ô¯Ø�Ôyç
Þ�×�ã�ó&×%Ø�×zÙ�×%ÔIä�ÞtÜ%åtâjØ&Õ$Úèä!Ù&â`Ø�Ô�Ö�ä�Ô�Ù�Ü�Øtø�Ù�Ô�'*)��/+/�,Õ6ä!Ù�×�Újå%ç
Þ�Ô�Ûjâ!Ô�ÖùóiÙ�âiØ!âiá&Ô�Õ�ójâlæAÚjåzÞ�Ô�Ûiâ � ãtæ&Ü%Ù�Ü%ó!Ø�Ô�Ù&Ûjõ6æ;étÞtÚ;ä�Ô�Ù�Ôyç
æt×�é�×zå¾åzØ�×zÙ�×%ñ�×IÙ�×%é&Ütö ÷ é!Û!Ü%ó&×�ã&ójÜ�ó;Ýzõ�Þ�×Iä�×zó!Ü�ú�Ü�Û!×¾å`êìë
$%ï�ã
Û!Ü�Þ�âlájâ!ÔTå_Ø&Ü%ó&×zÖ3Ø&å�Ô�Ù�é�×zÖ3Ø�ÔyÞ�ÔUÕ�Ø�Ü�Ø!âiá!Ô�Õ�ó&×zñy×XÖ¯×%étøiÞtÚ
Õyé!å�âlñ�Ü10�é�ÔyÞ�Ü�Ô�Ø&ã!Ø�Ô�ÖÂÛ&Ô¾Ö¹Ô�Û&Ô�Ôzã���Ø�×%ØUä�Ô�Ù�Ô�æt×%é �2Ü�úy×%åtõ6Ö
ä�Ô�Ù�Ô�æt×%é�×zÖ ä�Ô�Ù&å�×%ñ�×XÙ�×�é&Ütã�Ý�Þ�âjú�ójâiÖKó�ä�Ô�Ù�Ô�æt×%étø åzØ�×zÙ�×�ç
ñ�×`Ù�×%é&Ü�ö %,ó!Ü�úyÜ%ÛjÛ!Ü�ÚXÝ�Þ�âjúy×zÕyØ!ßH×zä!Ù�Ô�é�Ô�Þ�Ú&Ô�Ø&Õ$ÚXÖ¹Ü�Þt×zÕyØ!ß+�
Ö¯×%étøiÞtÚ20�âTú�Ü%å�âjÕ�âjØU×%ØUØ�×zñ�×tãiÛ!Ü�Õ�ó&×�Þ�ß�ó&×;Ü%ó�ølÕ�Ø&âlá&Ô�Õ�ójâjÔ
ó&×�Þ�Ô�Ý%Ü�Ûiâ!Ú Û!Ü´ÖCÜ�Þ�õ6æÂâiÖ�ätøiÞ�ßtÕyÜ%æÅó!×%Ö�ä�Ô�ÛjÕ�âiÙzø4��ØÅÕyØ&Ü�ç
Ø!âiá&Ô�Õ�ójâjÔ�é�Ô �,×zÙ&ÖCÜ�ô!âlâÿå Ø!åzÔ�Ù�ét×zÖQØ�Ô�Þ�Ôzöµý[Ù�â ÖCÜ�Þ�×zÖ�ã
Û&×_ó!×%Û!Ô�ájÛ&×zÖ Ö¹×%étøiÞ�ÔHÕyé!å�âlñ�Ü"��Ø&ÜTó&×zÖ�ä�Ô�Û!Õ�Ü%ô!â!Ú�×zó!Ü�ú�õCç
åzÜ�Ô�Ø&ÕyÚ_Û&Ô�ä�×�Þ&Û&× � ãcá!Ø�×Hâ�ä!Ù�âlåz×%é!âjØVóXÕ�ó!Ü%ájó&×%×%ÝzÙ�Ü�ú�Û&×zÖ�ø
âjú�Ö¯Ô�Û&Ô�Ûjâ�� Ø�Ô�Ù&Ö¹×�é!âlÛ!Ü%ÖCâlá&Ô�Õ�ójâiæ¡Õ�å�× � ÕyØ!å&ã[Û&×´ä!Ù&âÅÕy×�ç
æ!Ù�Ü�Û!Ô�Ûjâlâ�ó&×zÛ&Ô�ájÛiõ6æ³ú�ÛjÜ�á!Ô�Ûjâ � å�ÕyÔ�æ�å�ÔyÞ&âiájâlÛ ã2å_Ø�×%áió&Ô
E$ä�Ô�Ù�Ô�æt×�é&Ü
F3'*)��/+/�|öC%2ä�×zÖ¯ÚjÛ�ø�Ø!õ�Ô�ójÙ&âjØ!âlá&Ô�Õ�ójâ!Ô&�2Þzø�ójØ�ølç
Ü%ô!âiâ³Õ$ø4	IÔ�ÕyØ!åzÔ�ÛjÛ&×?å%Þ&â!Ú(��Ø>ÛjÜ`Ø&Ü%ó&×%ÔHä�×%å�Ô�é�Ô�Ûjâ!Ô�ã�×zä!Ù�Ôyç
é�ÔyÞ�Ú&ÚXÕ�ó!Ü%ájóiâ ��Ø!âlæVåzÔ�Þ�âiáiâiÛ³â�ØtÔ�ÖCä�Ô�Ù�Ü�ØtøoÙ�Ûiõ � ñ�âjÕ�ØtÔyç
Ù�Ô�ú�âjÕ_Ô�é!âiÛiõ6Ö ×%Ý%Ù�Ü�ú$×zÖ ÛjÜ³×zÕ�Û!×%å�Ô�å�õ6å�Ô�é�Ô�ÛjÛjõ6æùøoÙtÜ%å%ç
Û&Ô�Ûiâ � ã�ä!Ù&âiá!Ô�Ö·ú�Û!Ü%á&Ô�Ûjâ!Ú ��Ø!âlæVæ&Ü�Ù�Ü%ó!Ø�Ô�Ù&âiÕyØ!âióVÕ�â!Þ&ßtÛ&×
ø�å�ÔyÞ&âiájâlåzÜ���Ø&Õ$ÚTÕMÙ�×zÕyØ�×zÖ40�ö

÷ Ø�Þ&âiájâjÔ¾Ù�Ü�ÕyÕ�ÖCÜ�Ø!Ù�âlåzÜ�Ô�Ö¹×zñ�×¾ÕyÞzø�ájÜ�Ú`×%ØXêìë
$%ï Õy×zÕyØ�×zâjØ
å;Ø�×zÖ�ãlá!Ø�×;úyé�Ô�Õ�ßUÙ�Ô�áiß`âié�Ô�ØU×èä�Ô�Ù�Ô�æt×%étÔ�Ø!åzÔ�Ù�ét×%ÔMØ�ÔyÞt×¾í
�Aâjé!ó&×zÕyØ!ßjã�å¾ó&×%Øt×zÙ�× � Ö¹×�étøiÞ&ß¦Õ�é!å�âiñ�Ü[×%Ø&Õ�ø�Ø�Õ�Ø!å�øiÔ�Ø!ã%ÜIÛ&Ô
×_ä�Ô�Ù�Ô�æt×�é�ÔUÖ¯Ô��Mé�ø Ù�Ü�ú�Ûiõ6ÖCâ Ö¹×�é!â��,âló!Ü%ô!â!ÚjÖ�â Ø&å�Ô�Ù�é�×�ç
ñ�×IØ�ÔyÞ�Ü�ã&å¾ó!×�Ø�×zÙ&õ6æHåzÔ�Þ�âiáiâiÛ!Ü10Vó&×zÛ&Ô�ájÛ!Ütö��¹×zñ�é&Ü¦Ö¯×
�AÛ&×
úyÜ%ä!âjÕ�Ü�Ø&ßXØ�Ô�Ù�Ö¹×%é!âiÛ!Ü%Ö�âiá&Ô�Õ�ójâ � ä�×%Ø�Ô�Ûjô!âiÜ�Þ³åXå�âié�ÔHÕ�âjÕ$ç
Ø�Ô�Ö�õþø�Ù�Ü%å�Û!Ô�Ûjâ �*5

64786:91; +
5
��< 92= ' 9 > ;@? �BA�� =DC8EGF ?F AGH 5�I2J

K �/A��GL ' ; ' 9 ;NM 8&O�+' 9 7 A ; C8E.F ?F A H J
��ë��

C 7 G�0P< 9�M 5' 9 �ðû�< 9 = G�0�� J
é�Þ�Ú¡å�Û�ø�Ø!Ù�Ô�ÛjÛ&Ô�ñ�×XÕ�Ø�Ô�ó&Þt×%×%Ý%Ù�Ü�ú�Û!×%ñ�×VÚ!é!Ù�Ü�ã[ñyé�Ô>ä�×�Þ�×
�Aâ&ç
Ø�ÔyÞ�ß�ÛjõQú�Û!Ü%á&Ô�Ûiâ!Ú K �/A��NQ7 Aoö . Þ�Ú åtÛ&Ô�à�Û&Ô�ñ�×��Aâié&ó!×%ñ�×
Ú!é&Ù�Ü¡åÅø�Ù�Ü%å�Û!Ô�ÛjâjÚ!æ ��ë
�XÛ!Ü�é�× ä�×�Þ�×
�AâjØ!ßR0 7 C 7 -
ä!Ù&âÿ×%Ø!Ù&âiô&Ü�Ø�ÔyÞ�ß�Ûjõ6æ K �BA � 7 Acö ò é�Ô�Õ�ß4< 9 í Ö¹×�étøiÞ&ß
å�ÕyÔ�Õ�Ø�×%Ù�×zÛjÛ!Ô�ñ�×TÕD�MÜ�Ø!â!Ú âS' 9 í³ØtÔ�ÖCä�Ô�Ù�Ü�ØtøoÙtÜTÕyØ�Ô�ó&Þt×zåzÜ�ç
Ûjâ!ÚUÚ!é!Ù�Ü�Ý%Ô�ú¦ø�á&Ô�Ø&ÜAÜ%ó�ølÕyØ!âlá&Ô�Õ�ójâiæ>ó&×�Þ�Ô�Ý%Ü�Ûiâ � �2Þzø�ójØ�ølç

Ü%ô!â � �ðÛ&Ô�Õ�âlÛjñyøiÞ�ÚjÙ&Ûjõ�Ôèá!Ü�Õ�Ø&â��|ãT+ 7 + 9 = O�+`ã Ø�Ô�Ö�ä�Ô�Ù�Ü�ç
Øtø�Ù�ÜU' 9 Õy×%×%Ø&å�Ô�Ø&Õ�Ø&å�øiÔ�Ø>é�Ü%åzÞ�Ô�Ûiâ��V+ 9 Û!ÜHñ�Ù�Ü�Ûiâiô�Ô;é!å�øoæ
Õ�Ù�Ô�élã:O�+ íÅÖ¹Ü�Þ�×%ÔVâjú�Ö¯Ô�Û&Ô�Ûiâ!ÔXé�Ü%åzÞ�Ô�Ûiâ!Ú ãCØ�Ô�Ö�ä�Ô�Ù�Ü�Øtø�Ù�Ü
ÕyØ�Ô�ó&Þ�×zåzÜ%ÛjâjÚ�' ) Û&Ô�Õ�ó&×�Þ&ßtó&×Å×�ØtÞ�âlájÛ!ÜÅ×�Ø�' 9 Õ´øoá&Ô�Ø�×zÖ
Ü%ó�ølÕ�Ø&âlá&Ô�Õ�ójâlæÿó&×�Þ�Ô�Ý%Ü�Ûiâ � ã M,7 F ' )�W F +`ãIä&Ü%Ù�Ü�Ö¹Ô�Ø!Ù CâiÖ¹Ô�Ô�Ø ÙtÜ�ú�Ö¯Ô�Ù�Û!×zÕyØ!ß ê C ï 7 -�X�Ý%Ü%Ùjã 6 9 íùÛ&Ô�Õ�âiÛiñ$ølÞ�ÚjÙ&Û!Ü�Ú
á!Ü�ÕyØ!ßUä�×%Ø�Ô�Ûjô!âiÜ�ÞtÜtã ? �BA �¹íTÕ�âiÛiñ$ølÞ�ÚjÙ&Û!Ü�ÚA�cøoÛjójô!â!ÚTåè×%Øtç
Õ�ø�Ø&ÕyØ!å�âjÔHÜ%ó�ø ÕyØ!âiá&Ô�Õ�óiâiæùÕ�Ö¹Ô 	IÔ�Ûiâ � ã,Û&×?øoájâjØ!õ6åzÜ��
	¾Ü�Ú
Û!Ü�Þ�âlájâ!Ô;óiÙ�âiØ!âiá&Ô�Õ�ójâlæ���Þ�ø�ó!Øtø�Ü�ô!â � ö �Å×%Ý�	IÔ�ÖþÕ$Þzøoá!Ü�Ô

? �/A�� 7 Y� � ;NZ � ��ë ;NZ �	[ A [ 5�\*] J F 5 ?F A 5 7 Y [ A [ \*] J � �0�

ñ�étÔ Y í�ó!×%ÛjÕyØ&Ü%Û!Ø&Ü�ã Z í�óiÙ�âiØ!âiá&Ô�Õ�ójâ � ä�×%ójÜ�ú�Ü�ØtÔ�Þ�ßjã%×%ä!Ù�Ôyçé�ÔyÞtÚ#�
	�â � æ&Ü�Ù�Ü%ó!Ø�Ô�Ù �2Þzøoó!Øtø Ü%ô!â � ã`Ö¹×�étøiÞ&â [ A [ Újå%Þ�Ú�ç��Ø&Õ$Ú\Ö¹Ü�Þ�õ6Ö�â�ö . ÞtÚ\ä!Ù�×zÕ�Øt×%Ø!õFÕ�áiâjØ&Ü�Ô�Ø&Õ$Ú ãXájØt×µä&Ü�ç
Ù�Ü%Ö¯Ô�Ø&Ù Y å � �+�|ãVâiÖ¹Ô �
	�â � Ù�Ü�ú�Ö¹Ô�Ù&Û&×zÕ�Ø&ß ê Ý%Ü%Ù"X_^ 77 ë - \�6 . � 8 Õ�Ö \*` 8a- \ 6 ï�ãA×%é&âlÛ!Ü%ó&×zåÿä�×Â×%Ý%Ô ÕyØ�×zÙ�×zÛjõ ×%Ø
Õ�âlÛjñyøiÞ�ÚjÙ&Û&× � Ø�×%áiójâbA 7 -!ö

��é&Ü%ÛjÛ&× � Ö¯×%é�ÔyÞ&â>ä!Ù�Ô�é!ä�×�Þ�Ü%ñ�Ü�Ô�Ø�ÕyÚ ãjájØt×;ä!Ù&â_ÕyØ�Ô�ó&Þ�×�ç
åzÜ%Ûjâlâ�� �!�,Ô�ó!Ø!õQÕyé!åtâiñ�×zå�õ6æ�Ü%ó�ølÕ�Ø!âiá&Ô�Õ�ójâlæþó&×�Þ�Ô�Ý�Ü%Ûjâ �
âùójÙ&âjØ!âiá&Ô�Õ�óiâiæ �2Þzøoó!Øtø Ü%ô!â � ×zä!Ù�Ô�é�ÔyÞtÚ#��Ø_×%Ø!Û&×zÕ�âiØ�ÔyÞ�ßzç
Û&×¦ø ú�ó&ø4� ×%Ý�Þ�Ü�ÕyØ!ß�Ø�Ô�Ö�ä�Ô�Ù�Ü�Ø�øoÙdcU'AãtÕ6ó&×%Ø�×zÙ�× � Õ�å%Ú!ú�Ü�Ûiõ
×zÕ$×%Ý%Ô�ÛjÛ&×zÕ�Ø&âÅÙtÜ�Õ�Õ�ÖCÜ�Ø!Ù&âiå�Ü�Ô�Ö¹×%ñ�×?ä!Ù�Ô�åtÙ�Ü
	IÔ�Ûjâ!Ú³ó!Ü%ó �,Ü�ç
ú$×zå�×zñy×_ä�Ô�Ù�Ô�æt×%é&ÜTä�Ô�Ù&å�×%ñ�×>Ù�×%é&ÜtöA� êìë
$%ï¯Ýzõ�Þ�×_ä�×%ójÜ�ú�Ü%Û&×�ã
á!Ø�×ecU'gfh' 9 � Y C �<6ji�]�k ëVä!Ù&â Y Cml ë�ãCä!Ù&âiá&Ô�ÖKä�Ôyç
Ù�Ô�æt×%éùä�Ô�Ù&åz×zñ�×³Ù�×�é&ÜVâiÖ¹Ô�Ô�Ø Ö¯Ô�ÕyØ�×�ã¯Ô�ÕyÞ�â ä!Ù�×%âiú�å�Ô�é�Ô�Ûiâ!ÔC 8�c�n3o : ëtãcñ�é�Ôpc�n3o Ô�ÕyØ!ßTÜ%Û&×zÖCÜ�Þ�â!Ú³Ø�Ô�ä�Þ�×%Ô�Ö�ó&×zÕ�Ø&âoöq Õ$Þ&â ��Ø�×�ølÕyÞ�×zå�âjÔ¦å�õ6ä�×�Þ�Û!Ú�Ô�Ø&Õ$Ú;å �,Ô�Û!×%Ö¹Ô�Û!×�Þt×zñ�âlá&Ô�Õ�ó&× �
×%Ý�ÞtÜ�ÕyØ!â9� ú�étÔ�Õ�ß(c�n3o í´×%Ýzõ6ájÛjõ � Õ�ójÜ�á!×%ó¡ØtÔ�ä�Þ�×%Ô�ÖCó&×zÕ$ç
Ø!â���ã�Ø�×�ä�Ô�Ù�Ô�æt×%é¡Ö¹× �¾Ô�Ø ×zä!âiÕ�õ6åzÜ�Ø!ßtÕ$Ú¡å´ä!Ù&âjÝ�Þ&â#�¾Ô�Ûjâlâr Ü%Û!é&Ü�ø�ö q ÕyÞ�â é�Ü%ÛjÛ!×%Ô�ä!Ù�×%âiú�å�Ô�é�Ô�Ûiâ!Ô³ä!Ù&â!Ý�Þ�âiú�âjØ�Ô�Þ�ß�Û&×
Ù�Ü%å�Û&×³Ô�é!âiÛjâlô�Ôzã�Ø�×´Ö¹×
�AÛ&×ùâiÕ�ä�×�Þ�ßtú$×zåzÜ�Ø!ß ä!Ù�×zÕyØ�Ô � à�â �
å�âié��2Þ�ø�ó!Øtø Ü%ô!â � Õ>ä�×zó!Ü�úyÜ�Ø�ÔyÞtÔ�Ö Zs7 ë W � �ðä�Ô�Ù&å�Ü�Ú�ä�×�ç
ä!Ù�Ü%å�ó!ÜMó?ä!Ù&â!Ý�Þ&â#�¾Ô�Ûjâ�� r Ü%Û!é&Ü�ø4�|ö ��Ù�Ü�ÕyÕ�Ö¹Ü�Ø!Ù&âiåzÜ�Ô�Ö¯×zÖ
Õ$Þ�ø�á!Ü�Ô_×%Ý�ÞtÜ�ÕyØ!ßNcU'Aã�åùó&×%Øt×zÙ�× � Ù�Ü�ú�õ6ñ�Ù�õ6å�Ü���Ø�ÕyÚ óiÙ�â!ç
Ø!âiá&Ô�Õ�óiâ!ÔUÚjå%ÞtÔ�ÛjâjÚ´â�ñyé�Ô C n o �t'	)0� :Që�ã,ä�×�çvå�âié!âiÖ¹×%Ö¯ø�ã
Õ$×%×%Ø!å�Ô�Ø&ÕyØ!å�øiÔ�ØUØ&Ü�ó!×%Ö¯ø´ä!Ù&â!Ý�Þ�â(�IÔ�Ûjâ��èöu ø�Ûjójô!âjÚ K �/A�� ä!Ù&â Õyé�Ô�ÞtÜ%ÛjÛjõ6æ ä!Ù�Ô�é!ä�×�Þ�×
�¾Ô�ÛjâjÚ!æ
âiÖ¹Ô�Ô�Ø&ãoÕ$×zñyÞtÜ�Õ�Û&×;ø�Ù�Ü%å�Û&Ô�Ûjâ!ÚjÖ ��ë
��ãoåtâjélã�ä�×zó!Ü�ú�Ü�ÛiÛjõ � ÛjÜ
Ù&âjÕzö ëtö,ò�é�Ô�Õ�ß�øoó!Ü�úyÜ%ÛjÛjõ�Ô�åzÔ�Þ�âiáiâiÛjõÂä!Ù&â Z(7 ë W ��Ù�Ü%å�Ûjõ
Õ$ÞtÔ�étø4�
	�âlÖ ú�Û!Ü%á&Ô�Ûiâ!ÚjÖ 5A \ 7v; -"w ��A�x J A 6
i75x 7 B Y C W û J [ A \ [ 6
i75 7zy B Y C W û JA 9{7V; � � Y C � 5

J A�|~}�� � 7�; � Y C � 5
J

�ðû+�K ��� � 7V; � Y C � 5
J K � 7 A \ 7v; B�� Y C � 5 W )�w

* ×%×%Ø!å�Ô�Ø&ÕyØ!å�Ô�ÛjÛ&×�ãlú�Ü%å�âjÕ�âiÖ¹×zÕyØ!ßHØ�Ô�Ù&Ö¹×�é!âlÛ!Ü%ÖCâlá&Ô�Õ�ó&×�ç
ñ�×_ä�×%Ø�Ô�Ûjô!âiÜ�ÞtÜ>×�Ø´Ø�Ô�Ö�ä�Ô�Ù�Ü�Ø�øoÙ&õ âiÖ¹Ô�Ô�Ø´ójÜ�á!Ô�Õ�Ø&å�Ô�ÛiÛjõ �
å�âiélã ä�×zó!Ü�úyÜ%ÛjÛjõ � Û!Ü`Ù&âjÕ%ö �&ã�ä!Ù�âlá&Ô�Ö6 �BA x � ;4�6 9 7z6 �/A \ 7 K � � ;4�6 9 L

����������	�
���
���� ���y�����Z
����! �"�"j+C"�# #�.�.��



ü
G�î aobrd¦b(f[gihigik

L 6 � ;4�6 9�� ; �@- y B
î!ë Y � Y C � ` ' 9 J

6 | }"� � ; �6 9 7 B
�@G Y � Y C � ` ' 9 J �6 9 7s6 9 ; +
5

��< 9 J � G��

'*) � ' 9 E ë ; B
) � Y C � 5 H = M 8aO�+ J cd'8L K ��� � ' 9 � � Y C � 5 ' 9 w

ò�étÔ�Õ�ß�åzÔ�Þ�âiáiâiÛ!Ü$cd'\×%Ý%×%ú�Û!Ü%á!Ü�Ô�Ø´Ø�Ô�Ö�ä�Ô�Ù�Ü�Øtø�Ù&Ûjõ � ñ�âjÕ$ç
Ø�Ô�Ù�Ô�ú�âjÕ�ä!Ù�â/�2Ü�úy×%å�×zÖ�ä�Ô�Ù�Ô�æt×�é�ÔCä�Ô�Ù&åz×zñ�×[Ù�×%é&Ü�âjúCÕyØ�Ô�ó!Þ�×�ç
×%ÝzÙtÜ�ú�Û&×zñy×�Õ$×zÕ�Ø�×�ÚjÛjâjÚ`å �Aâjé!ó&×%Ô�ã!âUå ��Øt×zÖ Ø�Ô�Ö�ä�Ô�Ù�Ü�Øtø�Ù�ç

t

x
–

x
+

x
0

x
tmin0

t
c

t
min

������ "� �¸!	y
��t���&���y���%�U��®�����®|±z	y��¶j±z� �y�U��	y±%	y��®��%±%	��l ���	�Ã
±%	y«���®�±z5t�,®6���y­�«��`5t	¦«�±z�&
��¯¼A�y��±�®|²z®|°�®�5��¡
���±z	$À[®|5���7��2�
� Ï	�e�,
��y¬|±%	$����	y5��t®U��®��2�z®�±%	y��¶j±z�·�|�y�y�%
�®������%
�¶&®|�³¶j
�®|°��&­�®rÃ
5t�&4 1|°�¶!Áy�&5è¸!®���°��U
�²z�$°��M±%	$²t��¶&�|	�7z²�±z	%�t¬|5�	�­�®�5��t7�

�Å.
��
���
���� �M�|�y���%
�®������%
�¶j46�?1y±%	y5���½�	y����®|��	y�|��	yÁy��°���5t�y���%�

���5���®�±z
�	$°�®�.���������� }�� �

F
tmin

– F
0

0
t

ct
min

F    F–
0

F F–
0c

~

~

~

t

������ #% �¸j	y
������&�������%����®�±z���$²��&5t	y�2��­t®���«���1��¯�z�y��®�5�½���	$°�	��y�
��®�����®|±z	y��¶j±z�� ���	y±%	�«t��®�±z5��,®¯���y­�«t�M5t	C«�±z�&
��¯¼��y��±�®|²z®|°�®rÃ
5t�þ
���±%	$À[®�5t��7��2� � )��e�l�&5t��®�±z
�	$°`¬r5t	y­t®�5t�&»�
 ��� � ��
��Â.
�|�y�y�%
�®������%
�¶&®|�`��®�����®�±%	y��¶j±z5t�y�c¶T1y�t����®�±z®�¬|���r¶

Û&×zÖ�âiÛ!Ø�Ô�Ù�å�Ü�Þ�Ô6é�×�Þ+�AÛ&×¾Û!Ü�Ý�Þ���é&Ü�Ø!ß�ÕyÚAÕ$×zÕ$ø4	IÔ�Õ�Ø!åz×zåzÜ%ÛjâjÔ
é!å�ø�æ �,Ü�úzö¦òoÛ!Ü%á&Ô�ÛjâjÔpcU' ×%é!Û&×%ú�Û!Ü%ájÛ&×UÕ�å%Ú!úyÜ%Û&×HÕ$×UÕ�ójÜ�á&ç

ó!Ü%Ö�â ��Û!Ø&Ü�Þ�ß�ä!âiâ�c� ãC��Û!Ø!Ù�×zä!âiâ,c"! â ×%Ý��oÔ�ÖCÜ c"# W #
å`Ø�×%áió&Ô '*) 5 c� 7 ' 9 c�! � ë�w î 8 ' 9 C Y 5

J
c�# W # 78M c"! J c"! � ë�w î�8 C Y 5�w � B0�

ý[Ù�â ��Øt×zÖ Û!Ü ×zÕ�Û&×zåzÜ%Ûjâlâ � B0� Ü%åzØ�×zÖCÜ�Ø!âlá&Ô�Õ�ójâ
å�õ6ä�×�Þ&Û&Ú&Ô�Ø&Õ$Ú øoÙ�Ü�åtÛ&Ô�Ûiâ!Ô -¯Þ�Ü � ä�Ô�Ù�×zÛ!Üyí"-¯ÞtÜ�ø�ú�âjÕ�ÜM \ 6 7 �$#Uc� W ' ) c"# �|ö

%cÒ ÷ ÝzÙ�Ü�Ø!âlÖ¹ÕyÚÅóÅô!âjØ!âlÙ%øiÔ�ÖCõ6Ö ñ�Ô�×@��âiú�âiá!Ô�Õ�ójâiÖ\æ&Ü�ç
Ù�Ü%ó!Ø�Ô�Ù&âjÕ�Ø&âló!Ü%Ö ä!Ù�Ô�åtÙ�Ü
	IÔ�Ûjâ!Ú\å�Û�ø�Ø&Ù�Ô�ÛjÛ&Ô�ñy× Ø!åzÔ�Ùté�×zñ�×
Ú!é!ÙtÜèò Ô�Ö¹Þ�âVå�×`å�Û!Ô�à�Û&Ô�Ô �Aâié&ó!×%Ô;Ú!é!Ù�×>ê ë%ü�ãyë�î%ï�ö¹Ó6ÜHñ�Ù�Ü�ç
Ûjâlô�Ô/��Ø!âiæ>Ú!é�Ô�Ù>åzÔ�Þ�âiáiâiÛ!ÜU' 9&� ' ) � G+-+-0-.- ��åUô�Ô�Û!Ø!Ù�Ô
Ú!é!ÙtÜ ' � B@-+-0-.-&�|ã[ä!Ù�×zâiú�å�×�é!Û!Ü�Ú ×%ØR' ) ä�×�é&Ü%å%ÞtÔ�Ûjâ��
ä!Ù&âiÖ¹Ô�Ù&Û&×³Ù�Ü%å�Û!Ü M 7 F '*) W F + � ë -�Xzó&Ý%Ü%Ùiã¯ä�Þt×%Ø&Û!×zÕyØ!ß
å�Ô 	IÔ�Õ�Ø!åzÜ(' � ë
�¯ñ�XzÕ�Ö:`XÖ¹×%étøiÞ�ßÅÕyé!å�âlñ�Ü´Ø!åzÔ�Ùté�×zñ�×´Ú!étç
Ù�Ü(0�)+*�, -/.+0�1 � ë�w B32èÝ�Ü%Ùiã < 9 � ë G42èÝ�Ü%Ùiö �\ñ�Ô�×@��âjú�â!ç
á&Ô�Õ�ó&× � Þ&âjØ�Ô�Ù�Ü�Øtø�Ù�ÔH×%Ýzõ6ájÛ&×Xô!âjØ!âiÙzøiÔ�Ø&ÕyÚ�Ü�é&âiÜ�Ý�Ü�Ø!âiá!Ô�Õ$ç
ó&×%Ô>Ù�Ü�Õ�ä!Ù�Ô�é�ÔyÞ�Ô�Ûjâ!Ô?Ø�Ô�ÖCä�Ô�ÙtÜ�Øtø�Ù&õ Õ`ø�å�ÔyÞ�âlá&Ô�Ûiâ!Ô�Ö ñ$Þ�øiç
ÝzâiÛ65`åÂÛ&Ô�é&Ù�Ü%æ ò Ô�Ö¹Þ�â 5 �87�' W 795 �;: 7 -"w û�< -"w B ^2XzóiÖ6ã
ä!Ù&âiá&Ô�ÖKÖ¹Ô �Métø Ø&å�Ô�Ù�é!õ6Ö â �Aâjé!ójâiÖKÚ!é!Ù�Ü�Ö�âÅâlÖ¯Ô�Ô�Ø&ÕyÚ
ä�Ô�Ù�Ô�æ�×%é!Ûjõ � Õ$Þt× � Ø�×�Þ�	�âiÛ&× � ä�×zÙ�Ú!é!ó!Üec�5 � �0-0-¹óiÖ6ã¹å
ó&×%Ø�×zÙ�×%Ö�ã¾ä�×�çvå�âjé!âlÖ¯×zÖ¯ø ã¦Õy×zÕ�ø�	¦Ô�ÕyØ!å�ø���Ø Ù�Ü�ú�Ûjõ�Ô��2Ü�ú�õ
å�Ô 	IÔ�Õ�Ø!åzÜ?â ä!Ù�×zâjÕ�æt×%é!âjØVÔ�ñ�×TÖ¯Ô�étÞtÔ�ÛjÛ!×%Ôè×%Ø!åzÔ�Ù�étÔ�Ûjâ!Ô � ×
ä�Ô�Ù�Ô�æ�×%é!Û&×zÖ Õ$Þt×%Ô_Ø�×�Þ�	�âiÛ!× � û0-+-�í�G+-0-2ójÖ\Ö¯Ô��Mé�ø åtÛ�ø Øtç
Ù�Ô�ÛiÛjâiÖ â´åtÛ&Ô�à�ÛjâlÖ Ú!é!Ù�×zÖÿÕ�Ö�ö`ê ë%ü�ï ��öIÓ6ÜUØ&Ü%ó�ø4�Qå�ÔyÞ&â&ç
ájâlÛ�ø Ù�Ü�ÕyØ�Ô�Ø_Ù�Ü�é!â!ølÕAØ!åzÔ�Ù�ét×zñ�×;Ú!é!Ù�Ü ��åUÛ!Ü�ÕyØ�×�Ú(	¦Ô�ÔèåtÙ�Ô$ç
Ö¹Ú³×zÛ´Õy×zÕyØ&Ü%å%ÞtÚ�Ô�Ø�ä!Ù&âiÖ¹Ô�Ù&Û&×Vë�û0-+-,óiÖ �Må_Ø�Ô�á&Ô�Ûjâ!Ô?Ö�Û&×�ç
ñ�âiæ Õ$×%Ø�Ô�Û3Ö�â!ÞtÞ�â!×zÛ&×zåþÞtÔ�ØKêìë
)!ã<�@-zïðö ýC× ��Ø�×%Ö¯øKÖ¹× �AÛ&×
ä!Ù�Ô�é!ä�×�Þ�×
�AâjØ!ßjã�ájØt×Vñ�âjÕ�ØtÔ�Ù�Ô�ú�âjÕ cU' Õ$×zÕyØ&Ü%å%ÞtÚ&Ô�Ø³×zó&×�Þt×
�/cU' �>=@?BA 5 9�9DCFE � ë -+-.-6ö¯ý[Ù&âiå�Ô�é�Ô�ÛjÛiõ�Ô�ñyÔ�×@��âjú�âiá&Ô�Õ�ójâjÔ
é&Ü%ÛjÛjõ�Ô³â ø�Ù�Ü%å�Û&Ô�Ûjâ!Ú9��ë
� í4� G��`ä�×�ú�åz×�ÞtÚ#��Ø ×zô�Ô�ÛjâjØ!ß�åtÕ$Ô
ä&Ü%Ù�Ü�Ö¹Ô�Ø!Ù&õ Ù�Ü�ÕyÕ�Ö¹Ü�Ø!Ù&âiå�Ü�Ô�Ö¯× � Ö¹×�é�Ô�Þ�â 5
C � -�w û&ü@B�-�Xzó&Ý%Ü%Ù J Y � -�w G��tü�ó&Ý%Ü%Ù"X�- J Y C � -"w ë $"w

� $+�
ò�Ü%Ö¯Ô�Ø&âlÖ6ã�á!Ø�× cU' W ' 9 k ë�ã�ó!Ü%ó³ä!Ù�Ô�é!ä�×�ÞtÜ%ñ�Ü�Þ�×zÕ�ß>å1��ë
��ö
* ä�×%Ö¹×@	�ß+� � $��Tâ � B+�TÛ!Ü%æt×%é&âlÖ Õ�ó!Ü%ájójâ9��ÛjØ�Ü�Þ&ßtä!âlâ â
ä�Þ�×%Ø!Û&×zÕ�Ø&â 5 cG � GCó . �UXzñ J c�# W # � -"w ë
� Jc�' � � c"# W # �H' � ë�w G+GCñ 8�Õ�Ö \	` w � ü@�
÷ Ø&Õ���é&Ü[å�âjé!Û&×�ãzá!Ø�×�Õ�ó!Ü%á&×zóMä�Þ�×%Ø!Û&×zÕyØ!âAÛjÜ�ñ�Ù�Ü%Ûjâiô�Ô¹Ø!å�Ô�Ù�ç
é�×zñy×Tâ �Aâjé!ó&×zñ�×?Ú!étÔ�Ù_Õ$×zÕyØ&Ü%å%ÞtÚ&Ô�ØXä!Ù�âlÖ¯Ô�Ù&Û&×_ë -�� åTÕ$×�ç
×%Ø!åzÔ�Ø�Õ�Ø!å�âiâÅÕ_âlÖ¯Ô
�
	�âiÖ�âjÕ$Ú é&Ü%ÛjÛjõ6Ö�â ê ë%ü&ã7�&ë�ïðãCæt×%Ø�Ú�å
Þ�âiØ�Ô�Ù�Ü�Ø�øoÙ�ÔHÔ�Õ�Ø&ßXâ Ö¹Ô�Ûjß�à¾Ü�ÚV×zô�Ô�Ûjó!Ütã c�' � -�w $Cñ@8 Õ�Ö1\	`
ê ë�î%ï�ö �CÔ�ä�Þt×%Ø�Üùä�Ô�Ù�Ô�æt×%é&Ü´å � ü@�HúyÜ%Ö¹Ô�Ø!Û&×�å�õ6àIÔ �ðÛ!Ü ä�×�ç
ÙtÚ!ét×zó(��ãXá&Ô�Ö âlÛ&×zñyé&Üÿ×zô�Ô�Ûjâiå�Ü�Ô�Ö¹Ü�Ú\åzÔ�Þ�âiáiâiÛ!Üvc� ff -"w G&ü¯ó . �UXzñÿê ë�îzï��ðÕ$×zñ$Þ�Ü�Õ�Û&×3ê �+��ï�ã2c� f ë2ó . �UX�ñ ��ö
* ÞtÔ�étøiÔ�ØÅ×%Ø!Ö¯Ô�Ø!âjØ!ß!ã�á!Ø�× é�ÞtÚÂÕ�étÔ�ÞtÜ%ÛjÛjõ6æ ×zô�Ô�Û!×%ó·åzÜ �¾ç
Û!Ü\é�×zÕyØ�×zåzÔ�Ù&Û&×zÕyØ!ß ��ó!Õ�ä�Ô�Ù&âiÖ¹Ô�Û!Ø&Ü�Þ�ß�Ûjõ6æ é�Ü%ÛjÛiõ6æ étÞtÚ

���t������	¾
���
���� ���y� ��� 
����j |"�"i+¹"�# #y.�.��



���������	��

��������������� glk�� � glh ��������������� � ��kjg"!$# ��� k �&%�� ! ��� � ü�G+)

ó!Ü%ó&× � ç Þ�âjÝ%×T×%é!Û&× � âiúUåzÔ�Þ�âiáiâiÛ ã cU'Aã c"# âNc� ã�×%é!Û&×�ç
ú�Û!Ü%ájÛ!×;×zä!Ù�Ô�é�ÔyÞtÔ�ÛjÛiõ6æTåUÛ!Ü�ÕyØ�×�Ú(	IÔ � Ù�Ü�Ý%×%Ø�Ôzã�Û!Ü%ä!Ù�âlÖ¯Ô�Ùiã
Ø�Ô1�¾Ô´ú�ÛjÜ�á!Ô�ÛjâjÚ ä�×�Þ�ø�á!Ü���Ø&Õ$Ú ä!Ù&âÿú�Ü�é&Ü%ÛjÛ&×zÖ ó&×
�
�!�,â!ç
ô!â!Ô�Û!Ø�Ô M � ë -3Xzó!Ý�Ü%ÙiãoÔ�ÕyÞ�â âjÕ�æt×�é!âiØ&ßXâiúè×zô�Ô�Ûjójâ Õ�ójÜ�á&ç
ó!Ü,c"# W # � -"w ë
�&ö ÷ Ø!Û&×zÕ�âiØtÔ�Þ�ß�Û&×�Ý%×�Þ�ß�àI×%Ô´ú�ÛjÜ�á!Ô�ÛjâjÔc"# W #Vf -"w ëI×%Ø!å�Ô�á!Ü�Ô�Ø!ãló!Ü%ó>âiú�å�Ô�Õ�Ø&Û!×tãlÖ¹×%é�ÔyÞ�â>Ø!åzÔ�Ù�é&õ6æ
Õ �,Ô�Ùjã2Õ$×zñ$Þ�Ü�Õ�Û&×Xó&×%Øt×zÙ�× � ä!Ù�×zô�Ô�ÕyÕ?Õ�ØtÔ�ó&Þ�×zå�Ü�Ûiâ!Ú³×zä!Ù�Ô�é�Ôyç
Þ�Ú&Ô�Ø&ÕyÚlãzå[×zÕ�Û&×zå�Û&×zÖ�ãtÖ¯Ô���Ü�Ø�×zÖCÛiõ6Ö�ä�×%Ø�Ô�Ûjô!âiÜ�Þt×zÖV×%Ø&Ø�Ü�Þ�ç
ójâiå�Ü%Ûjâ!ÚXâVÛ!Ü�Þ�âiáiâ!Ô�Ö��¾Ô�ÕyØ!ó&×zñ�×;×zÕyØ�×zåzÜ`âjúMå�Û&ø Ø!Ù�Ô�ÛjÛiâiæ
×%Ý%×�Þ�×zá&Ô�ó�ãMåÅØt×ÅåtÙ�Ô�Ö¹Úÿó!Ü%ó ä�ÞtÜ%åzÞ�Ô�Ûiâ!Ô�ú�Ü�åtâjÕ�âjØ&ãAñ$Þ�Ü%å�ç
Ûjõ6Ö·×%ÝzÙtÜ�úy×%Ö�ã�×%Ø³Õ�â!ÞVä!Ù�âiØ�Ú��¾Ô�ÛjâjÚ¡ê ��û%ï�öèý[Ù�â åtõ[Õ$×zó&× �
å%Ú!ú�ó!×zÕyØ!âèÙ�Ü�Õ�ä�Þ�Ü%åzÜtãtæ&Ü%ÙtÜ%ó!Ø�Ô�Ù�Û!× � é�Þ�ÚAÕ�ØtÔ�ó&ÞtÜtãtójÙ&âiÕyØ&Ü�Þ�Þ
×zÕyØ&Ü�Ô�Ø&Õ$Ú?ä�Ô�Ù�Ô�ñ�Ù�Ô�Ø!õ6ÖÂå�ä�Þ�×%Ø!ßAé�×MØ�Ô�Ö�ä�Ô�Ù�Ü�Øtø�Ù&õþÕyØ�Ô�ó!Þ�×�ç
åzÜ%ÛjâjÚTê �@Gzï�ãtâHä�× ��Ø�×%Ö¯ø?Ø�Ô�Ö�ä�Ô�Ù�Ü�Ø�øoÙ&Ûjõ � ñ�Ù�Ü�é!â!Ô�ÛjØ
7�' W 795
Ö¯×
�¾Ô�ØèÝzõ[Ø&ßAú�Û!Ü%ájâiØtÔ�Þ�ß�Û&×Må�õ6àIÔzã�á!Ô�Ö¡Ü�é!âjÜ�Ý%Ü�Ø!âiá&Ô�Õ�ójâ � ã
Ü$' ) í Ý%×�Þ�ß�à¦Ô_Ø�Ô�Ö�ä�Ô�Ù�Ü�Ø�øoÙ&õ ä�Þ�Ü%å%Þ�Ô�Ûjâ!Ú �¾ÔyÞtÔ�úyÜtö,2�Øt×
é�ÔyÞtÜ�Ô�Ø´ä!Ù&âiåzÞ�Ô�ójÜ�Ø�Ô�Þ�ß�Û&× � âjé�Ô � ×VÕ�ø�	¦Ô�ÕyØ!å�×zåzÜ%Ûjâiâ¡ÕyØ&Ü�ç
Ýzâ!Þ�ß�Û&×zñ�×IÖ¹Ô�Ø&Ü�Þ�Þ�âlá&Ô�Õ�ó&×zñ�×�ÕyØ�Ô�ó!ÞtÜ�å�Ö¯Ô�ñ�Ü�Ý%Ü%Ù&Û&×zÖ é!âjÜ%ä&Ü�ç
ú$×zÛ&ÔAé&Ü%å%ÞtÔ�Ûjâ � åtõ6àIÔ¾Ø�Ô�Ö�ä�Ô�Ù�Ü�Øtø�Ù&õ ä�Þ�Ü%å%Þ�Ô�Ûjâ!Ú´ê îzïðö

* ×zñ$Þ�Ü�Õ�Û&×A�vë
�|ãiä&Ü%Ù�Ü%Ö¯Ô�Ø&Ù C Õ�ø�	IÔ�Õ�Ø&å�Ô�ÛiÛ&×AúyÜ%å�âiÕ�âiØH×�Øó&×
� �!��âlô!â!Ô�ÛjØ�Ü M â>Ö¯×%étøiÞ�ÚU0�ö . Þ�ÚUÖ¯Ô�Ø�Ü�ÞtÞ�âiá!Ô�Õ�ójâiæ`ÕyØ�Ôyç
ó&×�Þ ��Ø!âAå�ÔyÞ&âiájâlÛjõIã%ä�×�çvå�âié&âlÖ¯×zÖ¯ø�ã%Ö¹Ô�Ûjß�àIÔ�Ø�Ü%ó&×zåtõ6æIé�ÞtÚ
Õ$×%×%Ø!åzÔ�Ø&ÕyØ!å�ø4�
	�âlæ¡ójÙ&âjÕ�Ø�Ü�ÞtÞ�âiá!Ô�Õ�ójâiæþä!Ù�×%Ø�×�Ø!âlä�×%å!ã¦Û!Ü�ç
ä!Ù&âiÖ¹Ô�ÙiãiÖ¯Ô�Ø�Ü�ÞtÞ�âiá!Ô�Õ�ójâ!Ô�ÕyØ�Ô�ó!ÞtÜAâiÖ¹Ô ��ØUÖ¹×%é�ølÞ�ßèÕyé!å�âlñ�Ü
Û!Ü"�@-%í#B@-�� Ö¹Ô�Ûjß�àIÔzã�Ü`Õ�Ø�Ô�ó&Þt×%å�Ü%Ûjâ!Ô;é�×�Þ0�AÛ&×TÛjÜ�Õ�Øtø�ä&Ü�Ø!ß
ä!Ù&âÂâiú�Ö¹Ô�Û&Ô�Ûjâiâ ä�Þt×%Ø&Û!×zÕyØ!âþå1Gzí#�0-´Ù�Ü�úùê î%ï�ö�� é&Ü�ÛiÛ&× �
Ö¯×%é�ÔyÞ&â?ójÙ&âjØ!âlá&Ô�Õ�ó&×zñ�×;ä�×%å�Ô�é�Ô�Ûjâ!ÚUÕyØ�Ô�ó&Þ�×zåzÜ%ÛjâjÚUØ&å�Ô�Ù�é�×�ç
ñ�×èÚ!é!Ù�Üèâ�ÛjÜ�Þ&âiájâjÚXåTÛ&Ô�ÖÿÛiâjú�ó!×%ájÜ�Õ�Ø�×�Ø!Ûjõ6æXÕ�é!å�âiñ�×zå�õ6æ
ó&×�Þ�Ô�Ý%Ü�Ûiâ � Ý%×�Þ�ß�à¾â � ä&Ü%Ù�Ü%Ö¯Ô�Ø!Ù C ä!Ù&âiå�×%é!âjØÿóþøoåzÔ�Þ�â!ç
á&Ô�Ûiâ�� å�ÕyÔ�æ�ø�ó!Ü�ú�Ü�ÛiÛjõ6æ Õ�ó!Ü%ájó!×%å³ØtÔ�Ù&Ö¯×%é!âiÛ!Ü%Ö�âiá&Ô�Õ�óiâiæ
ä&Ü%ÙtÜ%Ö¹Ô�Ø!Ù�×zå&ö ÷ Ø`å�ÔyÞ&âiájâlÛjõ C úyÜ%åtâjÕ$Ú!ØHâ?ó&×zÛ&Ô�ájÛjõ�Ô¦ú�Û!Ü�çá&Ô�Ûiâ!Ú;Ø�Ô�ä�Þt×%Ô�Ö�ó&×zÕyØ�Ô � n3o â n��[ã�Ö¹×%étøiÞ�Ô � åtÕ$Ô�ÕyØ�×zÙ�×zÛjÛ&Ôyç
ñ�×¦ÕD�MÜ�Ø!â!Ú2< â�< 1;.�� 1��>1 ) å�Ô 	IÔ�Õ�Ø!åzÜ�å¾Ø�×%áió&Ô3' ) ã&ó!×�Ø�×zÙ&õ�Ô
ä!Ù&âVå�õ�ÝzÙ�Ü�ÛiÛjõ6æTä&Ü%Ù�Ü%Ö¯Ô�Ø&Ù�Ü%æ?Õ$ø Ø!ßn3o ; n 9o � C \ 6 � û+- . �UX�-�8�ñ

J
n�� ; n 9

� � ' )�W < 9 M 5 � $ . �UX�-18%ñ
J

ë W < ; ë W < 9 � M 5 W ' ) C � -"w -�î 2èÝ%Ü%Ù \ 6 J � î��
ë W < 1;.�� 1��>1 ) ; ë W < 9 � M 5 n 9o W ' ) � -�w -tû 2èÝ%Ü�Ù \�6 J

Ô�ÕyÞ�â n 9o f ë . �dX�- 8ìñ,�ðÕ$×zñyÞtÜ�Õ�Û&×�ñ�Ô�×@��âiú�âiá!Ô�Õ�ójâiÖ é&Ü�Û&ç
Ûjõ6Ö&�|ö ?6ú � î+�Tå�âjé!Û&×�ã¦á!Ø�× Ü�Û!×%ÖCÜ�Þ�ß�Ûjõ�Ô³ú�ÛjÜ�á!Ô�ÛjâjÚ n o
ä!Ù&âiÖ¹Ô�Ù&Û&×ÿÛ!Üÿä�×zÙtÚ&é�×zó3Ý%×�Þ�ß�àIÔzãUá&Ô�Ö Û&Ô�åz×%ú�Ö¯ø4	IÔ�ÛjÛjõ�Ô
ú�Û!Ü%á&Ô�Ûjâ!Ú ã¦Ü Ü%Û&×zÖ¹Ü�Þ&â!Ú Ö¯×%étøiÞ�Ú4<ZÕ�Ù�Ü%å�ÛjâlÖ¹ÜùÕ�Û&Ô�åz×%ú$ç
Ö�ø�	IÔ�ÛjÛjõ6Ö ú�Û!Ü%á&Ô�Ûiâ!Ô�Ö < 9 � ë�G 2;Ý%Ü%Ùiã_å Ø�×3åtÙ�Ô�Ö¹Ú
ó!Ü%óXÜ�é&âiÜ�Ý�Ü�Ø!âiá!Ô�Õ�ó&×%Ô`ú�Û!Ü%á&Ô�Ûiâ!Ôèä�×zÕyÞ�Ô�é!Û&Ô�ñ�×Hâiú�Ö¹Ô�Û&Ú&Ô�Ø&ÕyÚ
�2Þzø�ójØ�ø�Ü%ô!â!ÚjÖCâXä!Ù&âiÖ¹Ô�Ù&Û&×`Û!Ü;û 2èÝ%Ü%Ùiö

�2Ü�ú$ø�Ö¹Ô�Ô�Ø�ÕyÚ ãAø�Ù�Ü%å�Û&Ô�Ûjâ!Ú ��ë��Vä�×%ú�å�×�ÞtÚ(��Ø·Û!Ü%æt×%é&âiØ!ß
Ü%Û!Ü�Þ�âjØ!âlá&Ô�Õ�ójâ Õ$×%×%Ø!å�Ô�Ø&ÕyØ!å�ø��
	¾âjÔèØ�Ô�Ù&Ö¹×%é&âlÛ!Ü%ÖCâlá&Ô�Õ�ójâjÔ
ä!Ù�×zâjú�å�×%é!Ûjõ�Ô�ä!Ù�â`Þ���Ýzõ6æMú�ÛjÜ�á!Ô�ÛjâjÚ!æ`ójÙ&âjØ!âlá&Ô�Õ�ó&×zñ�×¾âiÛ&ç
é�Ô�ó!Õ�Ü Z ö ÷ Õy×%Ýzõ � Õ$Þzøoá!Ü � åz×%ú�Ûiâió!Ü�Ô�Ø!ãMó&×zñ�é&Ü Z�� -jã

Û&× Z Q7 -!ö ÷ ô�Ô�ÛjójâÂä�×zó!Ü�ú�õ6å�Ü
��Ø!ãCá!Ø�×Vä!Ù&â Z l Z �	� fY C 
�� ��ë W Y C �MåzØ�×zÙ%ø�� ä!Ù�×zâjú�åz×%é!Û�ø�� ?�
 
 �BA �MÕ$ÞtÔ�étøiÔ�Ø�úyÜ�ç
ä!âjÕ�Ü�Ø&ß å¡å�âié�Ô ? 
 
 �/A�� � ; Y 
�� [ A [ ö �\é�Ü%ÛjÛ!×%Ö Õ$Þ�ø�á!Ü�ÔZ �	� l -"w û!ö'�2×%×%Ý�	IÔ�ã6Ù�Ü�ÕyÕ�Ö¯×%Ø!Ù�Ô�ÛjÛiõ � ø�á&Ô�Ø ójÙ&âjØ!âlá&Ô�Õ$ç
ójâlæ �2Þzøoó!Øtø Ü%ô!â � Õ�ä!Ù�Ü%åzÔ�é�Þ�âiå!ã¯Ô�ÕyÞ�âÂå�õ6ä�×�Þ�Û!Ú#��Ø&ÕyÚ Û&Ôyç
Ù�Ü%åzÔ�Û!ÕyØ!åzÜ C n 9o k ë¡â C n3o � ' ) ��: ëÿê ë $%ï�ö . Ü�ÛiÛ&×%Ô
Ù�Ü�ÕyÕ�Ö¹×%Ø!Ù�Ô�ÛjâjÔVä!Ù&âlåz×%é!âjØÅó ú�ÛjÜ�á!Ô�ÛjâjÚ!Ö C n 9o f -"w -+BùâC n:o�� ' ) �.fµë�w û+B!ãjØt×èÔ�Õ�Ø!ßUó!Ü%á&Ô�Õ�Ø!åzÔ�ÛjÛ&×`×%Û!×`å�Ô�Ù&Û&×�ö

��ÒC�þúyÜ%ó&Þ��Má&Ô�ÛjâjÔ`ú�Ü%Ö¯Ô�Ø&âlÖ6ãcá!Ø�×�ãcÔ�ÕyÞ�â´ä!Ù�Ô�é!ä�×�Þ�×
�IÔyç
ÛjâjÔ_×´ÕyØ�Ô�ó&Þt×%×%ÝzÙtÜ�ú�Û&×zÖQÖ¯Ô�Ø�Ü�ÞtÞ�âiá!Ô�Õ�ó&×zÖ Õy×zÕyØ�×�Ú!Ûiâiâ å�Ô$ç
	IÔ�Õ�Ø!åzÜ´å¡Ø&å�Ô�Ù�é�×zÖ\Ú!é!Ù�Ô�ò Ô�Ö¹Þ�âÿä!Ù&â é&Ü%å%ÞtÔ�ÛjâjÚ!æþå�Û&Ôyç
Õ�ó!×�Þ&ßtó!× 2èÝ%Ü%ÙþåzÔ�Ù�Û!×tã¾Øt× ��Ø�×¡ä!Ù&âiå�×%é&âiØ óÿå�õ6å�×%é�Ü%Ö ×
å�×�ú�Ö¯×
�AÛ&×zÕ�Ø&âÂÕ$ø4	IÔ�Õ�Ø!åz×zåzÜ%ÛjâjÚ¡ójÙ&âjØ!âiá&Ô�Õ�óiâiæ �2Þzøoó!Øtø Ü�ç
ô!â � Û!Ü�ñ�Ù�Ü%Ûjâlô�Ô�Ö¯Ô���étø·Ø!å�Ô�Ù�é!õ6Ö â �Aâjé!ójâlÖQÚ!é!Ù�Ü�Ö�â
âV×%ÝH×%Ý�Ú!úyÜ�Ø�ÔyÞ&ßtÛ&× � Õ�ó!Ü%ájó&×%×%ÝzÙ�Ü�ú�Û&×zÕ�Ø!âùä!Ù�×zô�Ô�ÕyÕ�ÜH×�Ø!å�Ô�Ù�ç
é�Ô�å�Ü�Ûiâ!Ú�ó!Ü%ó´Õ$ÞtÜ�Ý%×zñ�×A�,Ü�úy×zåz×zñ�×?ä�Ô�Ù�Ô�æt×%é&Ü?ä�Ô�Ù&åz×zñ�×TÙ�×%é&Ü
ä!Ù&â>×�Ø!Û&×zÕ�âjØ�ÔyÞ&ßtÛ!× � ÖCÜ�Þ�×zÕyØ!â_Ö¯×%étøiÞtÚ?Õyé!å�âlñ�ÜMå;ø�ä!Ùzø�ñ�×�ç
âjúy×%Ø&Ù�×zä!Û&×zÖ Ø!å�Ô�Ù�é�×%Ö�Ú!é!Ù�Ôzö2ý[Ù&â/��Ø�×%ÖùÕ�ó!Ü%ájójâ`å�ÕyÔ�æMØ�Ô�Ù�ç
Ö¹×�é!âlÛ!Ü%ÖCâlá&Ô�Õ�ójâiæ ä!Ù�×zâjú�åz×%é!Ûjõ6æùâ ñ�âiÕyØ�Ô�Ù�Ô�ú�âiÕ?åzúyÜ%âlÖ¯×�ç
Õ�åzÚ!úyÜ%Ûjõ â·×zä!Ù�Ô�é�ÔyÞtÚ#��Ø&ÕyÚ ×%é!Û&×%ú�Û!Ü%ájÛ!×tãAâiæ å�õ6ájâiÕ$Þ�Ô�Û�ç
Ûjõ�ÔTú�Û!Ü%á&Ô�Ûiâ!Ú¡Û&Ô>ä!Ù�×%Ø!âiå�×zÙ�Ô�á!Ü�ØùÕ$×zå�Ù�Ô�Ö¯Ô�ÛjÛjõ6Ö ñ�Ô�×@��â&ç
ú�âlá&Ô�Õ�ójâlÖ¡é&Ü%ÛjÛjõ6Ö�ã�Û&×MÛ&Ô�ó&×%Ø�×zÙ&õ�Ô6âiú¦Ûjâlæ;Ø!Ù�Ô�Ýyø���Ø
��ó!Õ$ç
ä�Ô�Ù&âlÖ¯Ô�Û!Ø&Ü�Þ&ßtÛ!×%ñ�×´ø Ø�×zájÛ&Ô�Ûjâ!Ú ö ��õ[é�ÔyÞtÔ�ÛjâjÔ�Ø�Ô�ä�Þ�Üùä!Ù&â
×%Ø!åzÔ�Ùté�Ô�åzÜ%Ûjâiâ`Û!Ü[øoó!Ü�úyÜ%ÛjÛ&× � ñ�Ù�Ü�Ûiâiô�Ô6Ö¯×
�¾Ô�ØMé�×zÕyØ!âiñ�Ü�Ø!ß
Û&Ô�Õ�ó&×�Þ&ßtójâlæMó . �UXzñ�ãtájØt×[×%Ý%Ô�Õ�ä�Ô�ájâiå�Ü�Ô�Ø�òlÔ�Ö¯Þ�����Û&Ô�Ù�ñ�âjÔ �
é�Þ�Ú>ä!Ù�×%Ø�Ô�ójÜ�Ûiâ!Ú_âiú�å�Ô�Õ�Ø!Ûjõ6æ>ñ�Ô�×@��âjú�âlá&Ô�Õ�ójâlæ?Újå%ÞtÔ�Ûjâ � ö

�,Ü�Ý%×�Ø&ÜMä�×%é&étÔ�Ù+��Ü%Û!Ü�ñ�Ù�Ü�ÛjØt×zÖ ä�×¾ý[Ù�×zñ�Ù�Ü%Ö�Ö¯Ô6ý[Ù�Ô�ú�â!ç
é!â&øoÖ¹Ü � = Ó E u âiú�âiójÜCÕ�â!Þ�ß�Û&×[ÕD�MÜ�Ø�×%ñ�×�å�Ô 	IÔ�Õ�Ø!åzÜ[âAä!Ù�×%Ý�ç
Þ�Ô�ÖCõ·å�Û�ø�Ø!Ù�Ô�ÛjÛ&Ô�ñ�×;ÕyØ!Ù�×%Ô�Ûiâ!ÚXòlÔ�Ö¯Þ&âXâVä�ÞtÜ%Û&Ô�Ø�Fjö

"� [É¦ 	�C ����������������! "�t��#¦ 	$I �Ë" "��%��'&�(*)+�-,�Î��yÉ¦ -./�����0�21�%��0� ��Î��!&
�� �34����Î��2�5�	��� �&Ë /�6 �0� / �87:9*;j�j'���' � #�.�.�� �e 

#z <�� (É¦ ���(2=>�0?@?��BAI �C¯ DA/(2E'EF�0%	?��D3� �.¦ DG 6 ��?H�0%I�0?¾Î4�  ì�J#CÎ�?H(2%��
7�K�Li�&Ï�#y� � "�����#	�e 

Ï� <3� FM:%���)IEl�2#CÎ-?N(2%��872L�Li�!*�'�� � "|����Ï �e 
)t <O¾ �Gc �ÉP�2&'�0%��	��� �FQSR�T0U-V@WXU-Y[Z\RFTB]J^�V�Z�Rl���_� Î /  '`_���\�tË /�6 �0�'? 6ba&/ �

ced'f ��%5&j�l"|��������El �Ï�*�*� 
-z hg_ �iN��� 6\6 Î��!&ùÉ� �g_ JOhj 6 �0`_���Sk �� 6 �,ÈD%�� /  J#�Î�?N�  �É / Î�&j �Ë /�6  
l6Ë�Ém;�;i�i"|)�.�#y* � #y.�.�#	�e 

*� <O¾ �Gc 2ÉP�!&*�0%��	��� �,ÈD%�� /  J#�Î�?N�  �É / Î�&j 2Ë /�6  Dl6Ë�Én;2;i�["�Ï���*�*
� #�.�.�#	�e 

'z hg_ �ie '�_�o%�1�)IÎ�� ��g_ !gHÎ / �\���'&�Ã�Ë 6 � ÐF�o%���?�� 6 �l�'g_ *A�Î��� "���>�0?¯Î4�  ì�
ÈD�'p*�| 2C�Î�%	?N�HÈB� Î��*�0?� !iN�'?��o%� :9'K�7i� "�-�. � #y.�.�-	�e 

�� 6Ä� eÄ� Fq�±%	$À�«���5i�'rC ost *t�7��t�&5j�*u��hvm9!w!xi�!-yÏ�- � #�.�.�.	�e 
�� <3� FG 6 ��?H�0%��2#CÎ�?H(2%��<y>K!y �&'�.z" � #�.�.�� �e 
"�.z �AI �.¦ Jz{�0�! i�CË! |gHÎ�?@?N� 6 �-�|�e.¦ H3� PA<�0)I���0p}�0?èÎ4�  ì�e#CÎ�?H(2%��

yFxFKi�l"�.y)�) � #�.�.�.	�e 
"�"� ¦Ëj vÊC ³Ë 6 �!1�� �~g_ vÉ¦ 	3t {#�Î�p*����%��¡Î��!&�3� vÈ� {g����'? Î�1��*�0%��
Ë /�6 �0� / �8���Fw!�j#y)�'z" � #y.�.�.	�e 

"$#% ¦Ä� Bsz®��%½�®��/�|�-�����4�P�X�2�5�����"�0�!���8�*�2�2�����-���������o�2�������; ìÌ
v,	�¶j«t	%� "|����#z 

����������	�
���
���� ���y�����Z
����! �"�"j+C"�# #�.�.��



ü@B0- aobrd¦b(f[gihigik

"|Ï� �r¹ ��� ���®|±�5��|¶j½z	�5j���j��±z�y�|�y
���«���»>�yÁ�±%	y¬r�y
�	y��®|°���5���»>À�¶j±�Ã
5t	$° 9'Li���·Ï � #y.�.z"/�e 

"r)t 	�´ ��¦ �
c��7�­t®|5�«t�%���´ ��� -t��&�%
��&5t�y
������t������	¯
¹��
���� y>�i�
#z"�- � "�����-	�e 

"�-z ¦ÊC vÉ� 2Ae�0%�ÐF��?��2.¦ �G� jÊ��"�� j�&Î��!& A¦ �C� �
 6 �21��!3t �#<����Ã / %	p*��?� 
Ë*���  :9*w2����9!w'y �i#�*�- � "�����)��e 

"|*� �r¹ ��� 2t�	y±z«��&5j���o �rC &���&«t�&5i�t��
���� K�Li� "|*�*y) � "���*�� �e 
"�'z 	�2 5st ��i�y±z�y¼��%�&5j���o 	rC hu�¿C	y«���
z���[�-�0���S�-�F���>�����4�i�+�; ìÌ

��¬r²%Ãð
�� �Is�u �!#y.�.�#z 
"|�� ¦Ë! DGlÎ�Ð2%��4�5������3� ÃðÈo �È�� 6 % 6 �0%��·Î��!& 3� ÃHGc BG � g���(��0� �2ÈD�'p*�| 

C�Î�%	?N�HÎ��!&`ÈD� Î��*�0? Î�%	p i@�'?��0%� 2;�;i�i" � "|����'F�e 
"��z �3� �ÉJ(%Ð��0%	?��DAI �ÉP) 6 ?����I DA/(��\��? �0?�Î��  ì�J#�Î�?H(!%�� yFK!y �,'�-��
� #�.�.�� �e 

#�.z 8M� 	A¦ M ��%��	, 6  j�mg_ (É¦ ´Ë') �0?@�"(2%���?���
� �J(2%� "�n�0? Î4�  ì�
�<����E2�'p*�| 23t 2i@�*?� >9*L�wj� "r)�)%' � #y.�.�* �e 

#z"� �.� !�����o�2���0%��!./��,! ��<�0�-E!�'p!�| �7��i�&#�#%" � #�.�.�. �e 
#�#% ¦Ä� (Ä� �
o¶!¬|5t®�½z�y
���s�®��$°��y1$��7è�U1�®���ºo�&¬r�&«t	 7�;j�!����' � "������ �e 
#�Ïz 	�c ��; ��i�%�&¿C�y
z��u��<v 929"y �!Ï � "���'$)��e 
#y)� �rC �l Iu�ÁyÁ�®r°��$²z®����[���o�!�4�-����� ������� ���������"!��2�F�~�"��#h�����-�4���

�; ìÌ��I®���	$°�°y¶j±z1y�t7j�i"�����#% 

���t������	¾
���
���� ���y� ��� 
����j |"�"i+¹"�# #y.�.��


