
HAL Id: hal-00129674
https://hal.science/hal-00129674

Preprint submitted on 8 Feb 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.

Solvable-by-finite groups as differential Galois groups
Claude Mitschi, Michael F. Singer

To cite this version:
Claude Mitschi, Michael F. Singer. Solvable-by-finite groups as differential Galois groups. 2002.
�hal-00129674�

https://hal.science/hal-00129674
https://hal.archives-ouvertes.fr


���������
	������	���������������� ��� �"!$#&%'�(%*)+��,-�.� �.���/�0�1�
�2�1����3%4���5�1!6#&%

7&8:9<;>=@?BADC/;FE GH9I8KJL8:M�;ONQPSRUTWV
X&Y P Y ?Z=$[\G^]`_S_5]

acb\dfeZgWh�ije
kmlon�pDqsrDlQt�uvlxwKyzrDl0{|n�lo}~{|pD�~q�lf��pj���~ws��lf{�lfy�t�w��jqD�
�@q�pDwKn�t�uvl0pD{���p�rDl0{ t�u~l/�~wK��l0{|l0yU�

t�w��jqU��l0qK���������O������.u~lf{�l��<wKnx�jy��jqK�Dl0�v{��jwK���0q�pjn�l0�L��lfq��cp@�S�u��j{��j�ft�l0{|w�n|t�w��.�0lf{�p~�
� pj{¡qKw�y~l0�j{(�jq��jl0�~{��jw��L�D{|pD¢~}~n¡£¤pBrjl0{��¤�.wst�u¥�6n�pjqKr@�j�~qKl��fpDy~y~lf�ft�l0�¦�0pj��}`pDy~lfy�t
p@�^t�uvl�wK�~l0yzt�wst§�D¨ckmlcn|u~p��©t�u~�@t¡� pj{¡�@y��¥���ªw�{|{�l0�v¢~�0wK�~q�l"}~{|w�y~�fw�}��@q/u~pD��pD�Dl0yvl0pD¢~n
n|}��j�flL«I� pD{¬£L�`t�u~l��~lf{�wsrj�Wt�w�pjy6U®@���pj�o�6�Z�jy&��l¡l�¯�t�lfy~�~l0�°pjy����ª«"�:wKy&n�¢v�u��
�^�Z�±t�u��@t����F«L�:wKn²��³ow��Z�@{��U�F´ol0n�n|w�pjtµl3¯Ut�l0y~n|w�pDy&pj�x�±�.wst�u��
�jqKpDw�n��j{�pD¢~}&£�¨µ¶�¢~{
}v{�p�pj�QwKnµ�fpDy~n�t�{�¢v�ft�wsrDl
¢~}6t�pc�@y&l0����lf�~�~w�yv��}~{|pD�~qKl0�·pj�\�0q��jn�n|w��Z�@q¸�
�jqKpDw�n�t�u~lfpD{|�
p�rjl0{¬���>���¨

¹»º¼ d0½¸¾ º¼
¿µpD¢~n¸{�Àl0n|pDqKrjpDy~n5q�lo}~{|pD�~qFÁl0��l/w�yzrDlf{�n�lx�~loq��:t�u^Àl0pD{|w�lo�~l��(�jq�pDwKnS�~ws�µÀlf{�l0yUt�w�lfq�qKlQ�j¢U�

�vl0n�n|¢~n¸�SÂÃ¢vy
�fpD{�}vn¸�vwK�µÀl0{�lfyzt�w�lfqz�������O�����@p Á¢��Ä�^Àl0n|w��Dy~l/¢vy
�fpD{�}vn5�jq���Àlf�~{�wKÅ�¢~l0��l0yzt
�fq�pDn²�~l"�Z�j{��j�ftUÀl0{|w�n|t�w�Å�¢~l"�`Àl0{�pv� }�pD¢v{�t�pD¢vt��D{�pD¢v}�lL�jqK��Àl0�v{�w�Å�¢~l�q�w�y�ÀlZ�jwK{�l¡£Æ�~pDyzt(q��
�fpD��}�pDn��jyzt�l"�fpDy~y~l3¯vlL�~l"qOÂÃwK�~l0yzt�wKtUÀl¡l0n�t({�Àl0n|pDq�¢v�~q�l@¨�¿µpD¢~n���Àlf��pDyzt�{�pDy~n�Å�¢~l"}`pD¢~{
t�pD¢vt^l0n�}~�j�0l(}~{|w�y~�fw�}��jqÇu~pj��pD�~Ál0y~l(«Èn�¢~{�£L�vwK{�{�Àl0�~¢~��t�wK�~q�lµn�¢~{µ�`�vpDy�}`l0¢Ut�Àlft�lfy~�~{|l
É§ÊÌË@Í ÎFÏÃÎFÐ�Î�Ñ�Ò^Ó Ò|ÔªÕWÒ�ÖªÔªÕBÒo×(ØÎFÕSÙÒ|Ú.ØÎOÏÜÛ0ÐBÒQÝ5ÞØ3Ë@ÔDÙÒ|Ò3ß@à¸ËBÏáÞ�Ò�ÖªÍOÏÃÎBÙÒQâ�ã�ÐWÏáÍ ä�ØfÍ ÎFÒ�ÐBÖ¸ÒåÎQæ¸çéè/çéÓQçëêjçÃßì ÖFÐBÒ/Ó Ò|Ë�ÙÒ/í¸Ò�ÍOÔ|Ø3ÖOÎOÒ�ÍåßWî ìï�ð�ñ ê0ÎFÖFØfÍ>òjã�ÐWÖOó.æ�Ò|Ñ�Ò�ôDßWõBÖªØ3ËWÔ�Ò3ßBÚ�ÏöÎFÍFÔªÕBÏs÷�Ú.ØÎFÕzç ÐBø�Í>ÎOÖªØ�ÍOòBóBç ùúÖ|çû è¸ã�ÖOÎOÕ¬æ�Ø�ÖOãfüöÏáËWØQê0ÎªØÎOÒ�à5ËBÏáÞ�Ò|ÖFÍOÏöÎ ý3ß�í�Ò�þWØ�Ö>ÎFÚ�Ò�Ë0ÎÇã3ù�×(Ø3ÎOÕBÒ|Ú.ØÎFÏáÔ|Íåß�ÿ�ã�ô ð��3ï�� ßfÓ¸Ø3üáÒ�Ïáó�Õ�ßfè\æ

�fì î�� � ø ð��3ï�� ß�à\ê�Ý/ß�ÍOÏöËWó�Ò�Öå÷�Ú.ÍOÖOÏ�ç ã�ÖFóBç��SÕBÒ¸ÍOÒ|ÔåãfËWÑ�Ø3ÐBÎOÕBãfÖ���ãfÐBüÜÑ^üöÏ
	fÒ�ÎFã/ÎOÕ@Ø3Ë�	�ÎOÕBÒ�ÊÌËWÍ>ÎOÏöÎOÐ�Î�Ñ�ÒÓ Ò|ÔªÕBÒ|ÖFÔªÕWÒ�×(Ø3ÎOÕSÙÒ�Ú.ØÎFÏÜÛfÐWÒ`Ý5ÞØ3Ë@ÔDÙÒ|Ò3ß�à5ËWÏöÞfÒ�ÖªÍ>ÏöÎBÙÒ`â�ãfÐBÏÜÍUä�ØfÍ ÎFÒ�ÐBÖvÒåÎ�æ¸çéè/çéÓQçëêjç3ùúãfÖvÏöÎªÍ~ÕBãfÍOþBÏöÎFØ�üöÏöÎ ýØ3ËWÑcÍ>ÐWþBþ@ãfÖ>ÎµÑBÐBÖOÏáËBó¡ÎOÕWÒ�þBÖOÒ|þWØ3ÖªØÎFÏáã�ËLã�ù�ÎFÕBÏÜÍ:þWØ3þjÒ�Ö|ç��SÕBÒ�þBÖFÒ�þWØ�ÖFØ3ÎOÏáã�Ë��ØfÍ^Ø�üÜÍ>ã�þWØ3ÖOÎOÏÜØ�üöüáýÍ>ÐBþWþ@ãfÖ>ÎFÒ|Ñ¬ò0ý²è�ê�õ��\ÖFØ�Ë0Î¸æ æ�Ó ø�� ì������3ïZì Ø3ËWÑ²è�êBõ��\ÖªØ3Ë0Î�æ æ�ÓSø ï�ï �fî ð�ñ�� ç

�



q����^Àl0{|wKr@�@t�wKpDy(U®@����~l^��Á�¬���F«L���~l�n|pD{|t�l�Å�¢~l^���F«L��n�pDwst5¢~y~lxl�¯�t�lfy~n�wKpDy1�~lx³ow��Z�@{��U�
´olfn�n|w�pjto�~l¬�L�j�~��lft|t�jyztx£��fpD����l��D{|pD¢~}`l��~l¬�
�jqKpDw�nf¨¸¿¬pjt�{�l.��Àl0��pDy~n�t�{��@t�wKpDy"l0n�t
�fpDy~n�t�{�¢v�ft�wsrDlLÁ�¡¢~y~l6Àlft�@}�lµ}~{��Ãl0nf�v�fl0q�qKl.�SÂÃ¢vy�}~{�pj�~qFÁlf��l.�~l¬}~q�pDyv�Dl0��l0yztx�~l¬t�u�Àl0pj{�w�l
�vl��(�jqKpDw�n��0q��@n�n�wKÅ�¢~l(n�¢~{µ���O���¨

� �����	�	
�������	��
��

�§y t�u~w�n�}��j}`l0{��^l�}v{�p�rDl��¥n|}�lf�0w��jq¬�0�jn�l&pj��t�u~l6� pDq�qKpB�.wKy~�-w�yzrDlf{�n�l&}~{�pD�vq�l0� w�y
�vwK��l0{�lfyzt�w��@q5�
�@q�pDwKn�t�uvl0pD{��D¨
��� ¼�� g ¼ ¾ �������! �" �»� ���O���$#
� %'&(%*),+  .-�/ %'0213%*)4)6571�)98;:  3<>=? ) <A@ #�£ %7)604&  % /
%*),+  .-�/ %'021B+ / 8DCAE <� 2= &  3< 8DF  �/ �G%'& < «H%��JIK0 /L/M 3< CN1�0 - )  E / 04&O1�06EP%*)RQP8DS>8T+  &  8DC�:
:UEP%�1  WV 8 / £YX[Z\Q  & " Q  �/M � T] 0^: " :_% <� �/ 04F;% " 028D&`8D&&���ª«"�  T]'"K & < 04&P+baadc :eCN1�Q " Qf% "���ª«"�g0^:h%jig0213% /$< I;k  :T:e028 "\ T]'"l &N:e028D&�8 V �Ym	0 " Q�n�%*)98D0^:	+ / 8DC;E"£o#Rm	Q  �/3 �" Q  %�1 " 028D&
8 Vp" Q  n�%*)98D0^:q+ / 8DCAE`8D&$���ª«"��1T8 /e/M :UEr8D& < : " 8 " Q  %�1 " 028D&s8 V £t8D&$«�X

u�pD{x�0lf{|t�@w�yc�fq��jn|n�lfn:pj� qKw�y~l0�j{x�jq��Dlf�~{��@w��.�D{�pj¢~}~n��>w�y~�fq�¢~�vw�y~�
�0pDyvy~l0��t�l0���j{�pD¢~}vn
�@y~��t�u~pDn|l.�.wst�u���n�lf��wKn�w���}~qKl:w��~lfyzt�wKt§���0pD��}`pDy~l0yzt��\wstQ�^�jn�}v{�p�rDlf�c�z�"pDy~l.pj�`t�uvl
�@¢vt�u~pj{�n�v,w*w;x�t�u��@t\t�u~l0{|l^l3¯vwKn|t�n/�@t�q�lZ�@n|tQpjy~l^u~pj��pD�jl0y~lfpD¢~n¸n�}��j�fl.«�n��@t�wKn|�Ì��w�y~�.t�uvl
�fpDy~�fq�¢~n|w�pDy~n²pj�zy�u~l0pj{�l0� � ¨ � ¨�k¥l"y~p@t�l��M1 V ¨�v{w � x>��t�u��@t��.uvl0y-£ wKn��|1T8D&}&  1 "l 3<
qKw�y~l0�j{"�jqK�Dl0�v{��jwK���D{�pj¢~} t�u~l0yÄ�jqKq.���§wK{�{|l0�~¢~�fw��~qKl�}~{|w�y~�fw�}��jq^u~pD��pD�Dl0yvl0pD¢~nLn|}��j�0lfn
� pj{"£*�j{|l�w�n|pD��pj{�}~u~wK��t�p�£�¨sy�u�¢~n0��w�y~v ��� xO�/t�u~l±�j¢Ut�u~pD{|n"�DwKrjl����0pjy~n|t�{�¢~��t�wKrjl
}v{�p�pj�xpj�ot�u~loy�u~lfpD{�lf� w�y�t�u~w�n²n�}`l0�0w��jqQ�0�jn�l�¨_uÇpj{��j{��vwKt�{��j{|�6q�wKy~lZ�@{²�D{|pD¢~}~n(�jyv�
�H������t�u~l²�fpD��}vq�l�¯�y�¢~����lf{�n0�N�²¨v�@y~���¥¨fy¸{�lftM�jpj�7v,w'�Dx��jy~���~¨é�§³�¨f�¬�j��w�nµ�Mv �.� xF�
v,w'�Dx ��n|u~p��^lf�-t�u~l1l3¯vwKn|t�l0y~�fl�p@�on�¢~�um�cn�}~�j�0l±� �^l"{|lf� l0{¬t�u~l1{|lZ�j�vl0{�t�p�v ��� x\� pD{²�
� ¢v{|t�uvl0{.u~w�n�t�pD{��±pj�¸t�u~l
}~{�pj�~q�lf�·}~{�wKpD{:t�p �.�*�'� �¨zy�u~l
�Dl0yvl0{��@q¸�0�jn�l
u��jnµ{�lf�0lfy�t�qK�
�`l0lfy6lfn|t��j�~q�wKn�u~lf�6�z���~¨��¬�j{|t��c�@y~y�v � x��Z¨

y�u~l¡{�lfn�¢~qst�nµw�y±t�u~l
}~{�lfn�lfy�t�}��j}`l0{��^lf{�l��j�u~w�l�rDlf�°w�y �.�*�*� �jy~�6}~{�lfn�lfy�t�l0���@t
t�u~lq�^pDyv� l0{|l0y~�fl�pDy>��wK��l0{|l0yzt�w��jq`�
�@q�pDwKn�y�u~l0pj{|���@tW�²¨{�¨{�(¨��¥¨s�N� ¢~��w�yz�j��wKyYu�lf�~{�¢U�
�@{|� ���*�*� �Zt�u~l0y
�j}~}`lZ�@{�l0�
�jn5��}~{|l0}~{|w�yzt¸�Zr@�jw�q��j�~q�l��@t uzt|t�}!���*�W�����(¨ �c�Wt�uS¨ y~�0n|¢S¨ l0�~¢��'�(n|w�y~�Dlf{���¨
� w�y~�fl�t�u~lfn�l
{�l0n|¢~qKt�nµ�j{�l�{|lf� l0{|l0y~�fl0�6w�y�v � xS�^l(t�uvw�yN��wKt�wKn.�j}~}~{|pD}~{�w��@t�l¬t�pL}~¢~�~qKw�n|u
� Ý¸üáü*�WÒ�üÜÑBÍSÏáË¬ÎOÕBÏÜÍSþWØ�þ@Ò|Ö � ÏöüáüDòjÒoØ�ÍFÍ>ÐBÚ�Ò�Ñ�ÎFã^òjÒ/ã3ù�ÔªÕWØ�ÖFØfÔ§ÎOÒ|ÖOÏÜÍ>ÎOÏÜÔ!��Ò|ÖOã
� Ý¸üöÎOÕBãfÐBó�ÕcÎOÕWÒ�ÖOÒ�Í>ÐBüöÎªÍ:ã3ù�� îe��Ø3ËWÑ � � � �QÍ ÎªØÎFÒ�ÎOÕBÒ�Ò�ôZÏÜÍ>ÎOÒ|ËWÔåÒ�ã3ùQã�ËWÒ�ÕBã�Ú�ãfó�Ò�ËWÒ�ã�Ð@Í^ÍOþWØfÔåÒÍOØ3ÎOÏÜÍ ùúýZÏáËBó/ÎFÕBÒoÔåãfËWÔåüáÐWÍOÏáã�ËWÍ`ã3ù �SÕBÒ�ãfÖOÒ|Ú � ç � ß�ÎFÕBÒ/þBÖFãZã3ùsÍSÔ�Ø�Ë¬òjÒ/Ò|ØfÍ>Ïáüáý�Ú�ã�Ñ�Ï��WÒ�Ñ�ÎFã^þWÖOãÞfÒ5ÎOÕWÒùúÐBüáü�ÎOÕWÒ�ã�ÖFÒ�Ú¢¡ � ÕBÒ�Ë¤£`¥s¦ ÏáË�ÎOÕBÒ^Ô�ØfÍ>Ò�Í5ã3ù�� � � �¨§ªçª©�Ò�ÎOÕ@Ø3Ë�	�íoç�ÿ�Ò�ÖOÎOÖªØ3Ë@Ñ²ùúã�Ö¸þjã�ÏáË0ÎOÏáËBó:ÎFÕBÏÜÍã�Ð�Î ÎFã^Ð@Íåç

w



t�u~w�nf¨��&pDn�t²p@�\t�uvl����jn|w����>�j��t�n.t�u��@tµ��l�¢~n|l��j{|l¡yvpB� ��l0qKqs�K��yvpB�.y&�jy~�6}~{�lfn�l0yzt�l0�
wKy6n|q�wK�Duzt�qK�c�~wK��l0{|l0yztµ� pD{��·wKy7v ��� xO�ªv ��� x��jy~�7v ��� xF¨xk¥l
u��ZrDl¡y~pDy~l�t�u~lfq�l0n|n²y~p@t²n|w��@�
yvwK���0�jyzt�qK�6�u��jyv�Dl0��pD¢~{²pD{�wK�Dw�y��@q¸}v{�l0n|l0yzt�Wt�w�pjy°l�¯U�0lf}vt(� pD{²t�uvl1pD{��vl0{�pj�on|pD��l�pj�
t�u~l(n�lf�ft�wKpDy~nµ�jy~�±t�uvl¡�@�~�~wKt�w�pDy�p@�\l3¯~�@��}~qKl0nf¨

�§y¥t�u~w�n
}��j}`l0{
�^l���{�n�t1n�uvpB� u~p�� t�p&{�lf�~¢~�flct�u~l�}~{�p�pj��p@��y�u~l0pj{�l0� � ¨ � t�p
n|pDqKr�wKy~��t�u~l�w�yzrDlf{�n|lc}~{|pD�~q�lf� � pD{(n�wK��}~qKl0{��0�jn�lfn0�\wKym}~�j{|t�w��0¢vq��j{��.u~lfy¥t�uvl��DwsrDlfy
�j{�pD¢~}$£ wKn.�"n�l0��w��vw�{�lf�ft.}~{|pU�v¢~�ft.pj��wKt�n�w��~lfyzt�wKt§�c�0pD��}`pDy~l0yzt.�z�$�1��y~wst�l��D{|pD¢~}S¨
kml
n�u��jqKq5¢~n�l
t�u~lfn�l�{|l0�~¢v�ft�wKpDy&n�t�lf}~n²t�p�n�uvpB�Ht�u��@t.t�u~l
t�u~lfpD{�lf� w�n�t�{|¢~l¡� pD{µ�jyz�
qKw�y~l0�j{��@q��Dlf�~{��jwK�¡�j{�pD¢~}��.wst�u�£��(n�pDqsrj�@�~q�l@��t�u~�@t�w�nf��� pD{�n|pDqKr@�j�vq�l��ª�z���F��y~wst�l
q�w�yvlZ�j{
�@q��Dlf�~{��jwK���D{|pD¢~}~nf¨

y�u~l�{�l0n�t�pj�\t�u~l¡}��j}`l0{²wKn¬pj{��z�jyvw��0lf���jnµ� pDq�qKp��.n0¨��§y � lf�ft�w�pDy w��^l¡�DwKrjl����@n�w��
{|l0n|¢~qKt�n¡�fpDy~�0lf{�y~wKy~�$}~{�wKy~�0wK}��jq/u~pD��pD�Dlfy~l0pj¢~n(n�}��j�fl0nf¨��§y � lf�ft�wKpDy��±��l��fpDy~n|w��~lf{
t�u~l²wKyzrDl0{|n�l�}v{�pD�~qKl0�©� pD{o��y~wst�l¬�D{�pD¢v}~n^�@y~��w�y � l0��t�wKpDy � �^l�{|l0�~¢v�0l²t�u~l²}~{|pD�~qKl0�
t�p�n�lf��wK�~w�{|l0�ft�}~{�p��~¢~��t�n0¨_�§y � l0�ft�w�pDy � ��lL{�lfr�wKlf� ���jn�wK�1�>�j�ft�n�� {�pD�4�~wK��l0{|l0yzt�w��jq
�(�jqKpDw�nxt�u~lfpD{|�±�@y~�6wKy � l0��t�wKpDy � ��l¡�jwKrDl(�"�f{�wKt�l0{|w�pDy�� pD{�{|lZ�jqKw��fw�y~�"�"qKw�y~l0�j{��jqK�Dl��
�v{��jwK�
�j{�pD¢~}6�jn¬�c�(�jqKpDw�n��D{|pD¢~}S¨?�§y � lf�ft�w�pDy � ��l��jwKrDl
¢~n|lf� ¢~q5{�lf�~¢~��t�w�pjy~n¬p@�\t�uvl
}v{�pD�~qKl0� �jy~��wKy � l0��t�w�pjy � �^l�}~{|l0n|l0yzt¬�1}~{�p�pj�5pj� y�u~lfpD{�lf� � ¨ � � pD{:n|pDqKr@�j�~qKl��ª���z�
�~y~wKt�l��D{�pD¢v}~n0���0pjy~n|t�{�¢~��t�wKrjl¬¢v}�t�p(t�u~l �µwKl0���jy~y��Q¯Uw�n�t�l0yv�0lqy�uvl0pD{|l0�©wKy��fq��jn|n�wK�Z�jq
�(�jqKpDw�nxt�u~lfpD{|�j¨

� �
	j��	j�������� ���� ����
>[� ���	
����� � ��� � 
�� 
���	��
��	B
��������� � 	!�

� l�t�£ ��l���q�wKy~lZ�j{��jq��Dlf�~{��@w��1�D{|pD¢~}-�~lf�~y~l0�mpBrjl0{¡����l0qK�¥�`¨#" ���MQP8DS>8T+  &  8DCf:
:UEP%�1  � pD{¡£ wKn��&���å�%$�yvl�r@�j{�wKlft§�°t�pD�Dlft�u~l0{(�.wKt�u �$��pD{|}~u~wKn��+£'&¦«)(* « pj�
�z�ªr@�j{�wKlft�w�l0n"wKy~�~¢~�fw�y~�-��t�{��@y~n�wst�wKrjl$�j�ft�w�pDy pj��£��,+�Ç�¡pDy «��-+�Ç�����.u~lf{�l � �~l0yvpjt�lfn
t�u~l��jq��Dlf�~{��@w��"�0qKpDn�¢v{�lLpj�.�`¨Y�ª����pD{�lfp�rDl0{�t�u~w�n¡�j�ft�w�pDy�wKn(�>�@wKt�uU� ¢~qF�¸«¤w�n(�Z�@q�q�lf�-�
E / 04&O1�06EP%*)U���ªu~pD��pD�Dl0yvl0pD¢~n.n|}��j�0l�� pD{.£L��pD{.£�� " 8 / :�8 / ¨

¿µpjt�l
t�u��@t¬t�u~l¡�D{�pj¢~}�£Iw�nµwKt�n�l0qs�o�c£��ªt�pD{�n|pD{0�`�Z�@q�q�lf�$t�u~l "�/ 04F.0 %*)~t�pD{|n�pD{f¨¬¶�yvl
�0�jy �@q�n�p$�~l���y~lj�\w�y �@ympD�zr�w�pj¢~n¡�^�Z�D�\t�u~l�yvpjt�wKpDymp@��£��§��pD{�}~uvw�n���n(pj�:uvpD��pj�Dl��
yvl0pD¢~n.n|}��j�0lfn¬� pD{.£L¨

�ªt(wKn(�c�^lfq�qs�K��y~p��.y��>�@�ft�t�u~�@t�t�uvl�n|lft(pj�^£��ªt�pj{�n�pj{�n"�>¢~}°t�p$£��ªw�n|pD��pj{�}~u~wKn����
���j}~n5�~w/.|l0��t�wKrjl0qs��t�p.t�u~lo��{|n|tQ�
�jqKpDw�n��0pDu~pj��pDqKpD�j�²n�lft10�@0�F�32£1�\�31 V ¨s�Nv,w � xr�^u��@}vt�lf{
�$�M�¨ � �¨

�



kml��.w�q�q�¢~n�l�t�uvl(� pjq�q�p��.wKy~�1{�lfn�¢~qstZ�}��y~p��.y6t�p��`l�t�{|¢~l�� pD{µ�jyz��}`l0{|� lf�ft.��lfq��&�
p@�\�~wK��lfy~n�wKpDy�� � �31 V ¨ v,w � xO�J�^uS¨z�M�¨{�v¨ � �¨
� g ���z� d�� e�� �	��
 �����! �" � -T % V Cf&O1 " 028D& =? ) < 8 V 8D&  F;% / 0 % - )  8DF  �/ %'& %*),+  I
-�/ %'0213%*)4)65�1�)98;:  3<j=? ) < �G8 V 1�Qf% / %�1 "l �/ 0^: " 021�  �/ 8�%'& < £ %�)604&  % / %*),+  .-�/ %'021�+ / 8DCAE
<� 2= &  3< 8DF  �/ �sm	0 " Q�0 <� & " 0 " 5�1T8DSBEr8D&  & " £��AX
� X�� V £ 0^:²�OI 1T8D&}&  1 "l 3< # " Q  &s%'&}51£ I " 8 / :�8 / 8DF  �/ �s0^: "�/ 04F.0 %*)9X
� X���8 / %'&}51�OIKQP8DS>8T+  &  8DCf:q:UEP%�1  �� V 8 / £ # " Q  �/M o T] 0^: " %"£ I " 8 / :�8 / « 8DF  �/

�`%'& < %"£ IKS>8 / E�Q 0^:eS��`�z« * � X
� X�� V�� 0^:�%±£�®@£��I " 8 / :�8 / 8DF  �/ � " Q  & " Q  �/M  T] 0^: " :Y%|Cf&}0���C  £ I " 8 / :�8 / «

%'& < %�£�IKS>8 / E�Q 0^:eS��s��« * � # m	Q  �/M " Q  %�1 " 028D& 8 V £ 8D& � 0^: 04& < CN1  3<
- 5 " Q  E / 8��  1 " 028D&�� �x£
* £¡®j£��AX �RC /L" Q  �/ S>8 /M # � 0^: " Q  +  8DS  �"�/ 021
��C}8 " 0  & " 8 V « Cf& <� �/o" Q  %�1 " 028D&78 V £��>%'& < «G0^:��OIK0 /e/M 3< C}1�0 - )  m	Q  &  F  �/
� 0^:�X

� g �!�	!#" � t��@t�lf��lfy�t � � pDqKq�p��.n � {�pD�<t�u~l^�vw�n��f¢~n�n|w�pDy1�@�Ìt�lf{ªy�u�ÀlfpD{0Álf��l � ÂBpj�J�^u��@}vt�lf{
�$�M�¨�wU¨{�±p@�pv,w � xO¨ � t�@t�l0��l0yzt_wU¨Lw�njy�u�ÀlfpD{0Álf��l>��pj���^u~�j}vt�lf{¤�$�M�¨�wU¨ � pj�Bv,w � xO¨�y�uvl
�~{�n|t�}��j{|tcpj� � t��@t�lf��lfy�t��v¨�� pDqKq�p��.n�� {|pD� �^pD{�pjq�q��@w�{�l �¥p@�¤�^u��j}vt�l0{��$�M�¨�wU¨ � pj�
v,w � xO���.u~wK�u°n|t��@t�lfn�t�u��@t²t�u~l"�0�jy~pDy~wK�Z�jq��c�@}%$ � 0�@0�F�32£1� * 0�@0�ª� 2£�®@£�3�.w�n��
�vw .|l0��t�wKpDyS¨�y�u~l
pjt�u~l0{�}��@{|t.� pDq�qKp��.n^� {�pD� t�u~l��>�j��t.t�u��@t'& � � +�~�(&ë�)&W£�®@£��&ö¨

* + 
�� � 
�� ���'
>� � ,s�����1	 ���	
>��

-�lf� pD{|l���lc�u��@{��j��t�l0{|w��fl����ªw�{|{�l0�v¢~�0wK�~q�l"t�pj{�n�pj{�n(� pD{
�$��y~wst�lL�D{|pD¢~}S�¸�^l�y~l0lf�¥t�uvl
� pjq�q�p��.wKy~�¡{|l0n|¢~qKt0�v�_�@lf�cq�l0�����
wKy�pD¢~{��0pDy~n�t�{|¢~�ft�w�pDy�p@�¸��n�pDqK¢vt�wKpDy�t�p�t�uvl²w�yzrjl0{�n|l
}v{�pD�~qKl0�$¨
. ¼ ¾¥¾mh0/!�����\ �" � -T % =? ) < #217� 0)* ���43v�ª���j% /M E /M :  & " % " 028D&|8 Vp" Q  g= &}0 "l 
+ / 8DCAE 0 %'& <65 % = &}0 "K n�%*)98D0^:  T]'"l &N:e028D& 8 V � m	0 " Q n�%*)98D0^:_+ / 8DCAE 0 X Z\Q  &
" Q  �/M  T] 0^: " :�798 �p�43~� 5 �o:eC}1�Q " Qf% ";: 7 �<7=1^�?>�� V 8 / %*)4)@>�8 0|#jm	Q  �/M A: 7
<� &O8 "l : " Q  n�%*)98D0^:�%�1 " 028D& 8 V >B8��(�jq>� 5 ®D��� 8D& " Q  B & "�/ 0  : 8 V 7 XC�OC /�" Q  �/ S>8 /M #
0 V � �¤���O���$# " Q  & " Q  �/M  T] 0^: "ED @ 2GF�F�F 2 D 3�8 5 #j)604&  % / )65 04& <� E  & <� & " 8DF  �/ � #:eCN1�Q " Qf% " � :�D @ 2GF�F�F 2 :HD 3��\� � D @ 2GF�F�F 2 D 3z�I1��?>�� V 8 / %*)4)	>B8�0 X

�



� g �!�	!#" y�u~l wKy~�0qK¢~n�wKpDy 1^� 0-� � �p� 3~�F�Ç� �vlf��y~lfn � �0p��f���0qKl w�y
0 @0�ª�(�jq>� 5 ®D���-23�p�43~� 5 �����U�@y~��t�u~w�noq��Wt�t�lf{/n�l�t:w�n/t�{�wKr�w��jqS�M1 V ¨^v � w;xO��}S¨ �D� � ��¨ y�u~lf{�l3�
� pj{�lj�Ut�u~lf{�l
l�¯Uw�n�t�nµ�"�c�@t�{�wú¯ 7 8-�p�43~� 5 ��n�¢~�u$t�u��@t : 7»��7�1^� >��¨

y¸p²}~{|p�rDl^t�u~l�n|l0�fpDy~�"n|t��@t�lf��lfyztZ�jqKlft27 8°£�� 3v� 5 ���`l^n�¢v�u�t�u��Wt : 7»��7�1^� >��
� pj{��jq�q > 8 0m¨ k¥l �0q��jw�� t�u~�@t�t�u~lf{�l l�¯Uw�n�t-}�pDqs��y~pD��w��jqKn�� @ 2GF�F�F 2���� 8 �
n|¢~�uÄt�u��@t1t�u~l±l0yzt�{|w�lfn�p@����� @ 2�F�FGF 2	�����?7*� � D @ 2�F�F�F 2 D ���¡�j{|l�q�wKy~lZ�j{|qK�-w�yv�~l0}`l0yU�
�vl0yzt�pBrjl0{��L¨ y�p�n�lfl�t�u~wKn0�xq�lft�
 @ 2GF�F�F 2�
� ��l±�~ws��lf{�l0yzt�w��jq�w�y~�~l�t�lf{���w�y��@t�l0nf¨7�ª�
��
 @ 2�F�F�F 2�
���?71�	� @ 2GF�F�F 2������	�±���1� pD{���� @ 2�FGF�F 2������E82� � t�u~l0y 71��� @ 2�F�F�F 2��������$��U�Wn|p
�	� @ 2�F�F�F 2����.�Q�(�v¨ªy�uvl0{�l�� pD{�l@�Wt�u~l/�~ws��lf{�l0yzt�w��jq@}�pDqs��y~pD��w��jq�km{Z����
 @ 2�F�F�F 2�
�����(�wKy$t�u~l�
�FÂÃnf�Ç�.uvl0{�l
k¥{µ�~lfy~pjt�lfn¬t�u~l
�.{|pDy~n$��w��jy&�vlft�lf{���w�y��@y�t0�Çw�n.y~pDy6w��~lfy�t�w��0�jq�qs�
�fl0{|p~¨¤y�uvw�n�wK��}~qKw�lfn��Mv �.� xF�S}�¨_� � ��t�u��Wt�t�u~lf{�l"l3¯vwKn|t(}`pDqK��y~pj��w��jq�n�� @ 2GF�F�F 2���� 8Ä�
n|¢~�u¥t�u��@t(k¥{0����� @ 2�F�F�F 2	����� 7(���� �v¨YuÇpj{(t�u~w�n(�u~pjw��0l�pj�����ª��pDy~l"t�u~lfy n�lfl0n
t�u��@t
� D @ 2�F�F�F 2 D �����j{�l¥���ªq�w�yvlZ�j{|qK� wKy~�~lf}�lfy~�~l0yzt��@y~�<n��Wt�w�n��Ì� t�u~lm�0pDy~�fq�¢~n|w�pDy�pj�1t�uvl
qKl0���c�U¨

"¬y6wK����l0�~w��@t�l¬�0pDyvn�l0Å�¢~lfy~�0l�pj��t�u~w�n�{|l0n|¢~qKt.wKn.t�u~l�� pDq�qKp��.w�y~�
� � g ����� hvg�� /!� 
 � 0 " Q " Q  :�%'S  &O8 " % " 028D&�%'& < ���<���O���M#h%'&}5���I = &}0 "l o< 04S  &�I
:e028D&J%*) 0`IKS>8 < Cr)  0^:j0^:�8DS>8 / E�Q 021 " 8�%'& 0`Il:eC - S>8 < CP)  «t8 Vp" Q  0`IKS>8 < CP)  5 X

� g ���z� d�� e�� �	� /!� / �! �" � -T % =? ) < %'& < 0 % = &}0 "l + / 8DC;ERX
� X"! =? ) < 5 0^:_%�n�%*)98D0^:  T]'"l &N:e028D&78 V �`m	0 " Q�+ / 8DCAE�0 0 V %'& < 8D&�)65>0 V=5 �

��� � � V 8 / :�8DS  �OIK0 /e/3 3< CN1�0 - )  0`I " 8 / :�8 /�� X
� X"!B:T:eCfS  " Qf% " �±� ���O���pm	Q  �/M �t0^:o%'&`%*),+  .-�/ %'0213%*)4)65�1�)98;:  3<B=? ) < %'& < )  �"
# � 0 * 0%$ -T % :eC / �  1 " 04F  QP8DS>8DS>8 / E�Q 0^:eS>X � V�� $h0^:Y%6�JIK0 /L/M 3< CN1�0 - )  
0 $ I " 8 / :�8 / " Q  & " Q  �/M � T] 0^: " %��OIK0 /e/M 3< C}1�0 - )  0�I " 8 / :�8 / � %'& < % S�%�E'& �
� * � $ :eC}1�Q " Qf% " &�� 7�>��Q�(&���7
� # �?>�� V 8 / %*)4) +�OI Er8D04& " :;7 8 � %'& < %*)4)
>B8�0 X

� g �!�	!#" � ¨ u�pD{µlZ�j�u > 8 02qKlft $ : � � * � ��l
t�u~l¡��pD{|}~u~wKn�� pj�x���Fr@�j{�wKlft�wKl0n
�fpD{�{|l0n|}�pDyv�~w�y~�$t�p±t�u~l����j}�$ : ��7
��� 7=>mpDy¥�jl0pD��lft�{�w��0�jqQ}`pDw�yzt�n 7 8 � ¨�� lft
$*): ����� � �1* ��� � �o�`l�t�uvl�w�y~�~¢v�0l0�±���j}�pDy�t�u~l�� ¢~y~��t�w�pjy���l0qK�S¨	�§y�t�u~wKn:�:�Z� 0
�@�ft�n��>�jwst�uv� ¢vq�qK�c�jnµ�L�D{�pD¢v}$p@�/�j¢vt�pD��pD{�}~uvw�n���n:pj�/��� � �xp�rDlf{��`¨ � wKy~�0l�t�u~l
�U¯vlf�
�~l0q��±pj�10 w�n¬���v��l
�0pDy~�fq�¢~�vl(t�u��@t 0 w�n:t�u~l¡�
�@q�pDwKn:�D{�pj¢~}±pj� 5 p�rDl0{¬��¨

�^pDyzrjl0{�n|l0qs�D�5q�l�t 5 �`l"�±�
�@q�pDwKnµl3¯�t�l0yvn�w�pjy-p@���$�.wKt�u°�D{�pD¢v}�0¥��qKlft &/0 &U�,+
�@y~� q�l�t 0 �@�ft�pDy wKt�n|l0qs��r�w��mt�u~l�{�lf�D¢~q��j{�{|l0}~{|l0n|l0yzt�@t�w�pDy�¨¢y�u~w�n��@q�q�p��.n�¢~nct�p

�



{|l0}~{|l0n|l0yzt 0 �jn���n|¢~�~�D{|pD¢~}°pj�x}`l0{���¢vt�@t�w�pDy6�c�Wt�{�wK�0lfn²pj�^�p�43~�F�Ç�¨�� l0���c�>�v¨ �
n�t�@t�l0n.t�u��Wt¬t�u~l0{|l¡l3¯vwKn|t�n 7 8m���43v� 5 �^n�¢~�u6t�u��@t : 7�� 7�>$� pj{¬�@q�q > 8 0¥¨Wy�uvl
n|lft � ��� 7=>�� :���� w�n��jy1�@q��Dlf�~{��jwK�on�lft�t�u��Wt\wKn��fq�lZ�@{�qK��w�yzr@�j{�w��jyzt�¢vy~�~l0{¸t�u~l^�j�ft�w�pDyp@�Qt�u~l"�
�jqKpDw�n.�D{|pD¢~}S¨ y�u~lf{�lf� pj{�l � w�n¬�jy�0±�ªt�pj{�n�pj{0�`�~lf��yvl0�°p�rDlf{(��¨ � w�y~�fl¡t�uvl
�@�ft�wKpDy±pj�¸t�u~l¡�(�jq�pDwKn^�D{|pD¢~}$w�n:t�{��jy~n|wKt�wKrDl@� � wKn�w�{�{|l0�~¢v�0w��vq�l(�jy~�±l0�j�u&}`pDw�yzt.wKn.�
n|}�lf�0w��jq�wK�Z�@t�w�pDy�p@�:�jyz�°p@t�u~lf{
}`pDwKy�t0¨oy�u~l0{|lf� pD{|l���� � �¬� ��� 7(� � 5 ¨ � w�yv�0l1t�uvl
pjy~qK�"lfq�lf��lfy�t�pj� 0 q�l0�ZrUwKy~����� 7(���U¯vlf��w�n/t�uvl¬wK�~l0yzt�wst§�D���^l¬u��ZrDlµt�u��@t:����7
�\� 5 ¨

wU¨ �ª� 5 $ �<��� � $ �\t�u~l0y 0 $ wKnxt�u~l²�
�jqKpDw�n/�j{�pD¢~}�pj� 5 $ p�rDl0{:��¨�y�u~lfpD{�lf� � ¨ � �
p@�hv,w � x�w���}~q�wKl0not�u��Wt:t�u~lf{�l�l3¯vwKn|t�n.���(�jqKpDw�nxl�¯�t�lfy~n�wKpDy 5 pj�\���.wst�u$�(�jq�pjw�nx�D{�pD¢v}
04n�¢~�u�t�u��@t 5 $� 5 �jy~��{|l0n�t�{�wK�ft�w�y~���j¢vt�pj��pD{|}~u~wKn���n�pj� 5 t�p 5 $~�fpD{�{|l0n|}�pDyv�~n
t�p-t�u~l&uvpD��pj��pD{|}~u~wKn�� # � 0 * 0%$�¨ y�u~l$��l0qK� 5 wKn"t�u~l±� ¢~y~��t�w�pjyÄ��lfq�� pj�
�-���ªw�{|{�l0�v¢~�0wK�~q�l 0±�ªt�pj{�n�pj{ � �jy~�¦t�u~l±w�y~�fq�¢~n|w�pDy 5 $"� 5 �UwKl0qK�~nL�-��pD{|}~u~w�n|�
&~� � * �($ �@nµ�vl0n�wK{�lf�S¨
� � e ¼ " "¬q�qQp@�^t�uvlc�j�`p�rDlL{�lfn�¢~qst�n¡�j{�lL}~¢v{�l0qs���jqK�Dl0�~{��jw��"l3¯U�0l0}Ut¡� pD{(³o{�pj}�pDn|ws�

t�w�pDyY�v¨{�v¨6w�¨�y�u~l0pj{�l0� � ¨ � �¡p@�?v{w � x�¢vn�l0n�t�u~lj�.w�lf�c�@y~y��Q¯Uw�n�t�lfy~�0ljy�u~lfpD{�lf�6¨o¿µpjt�l
t�u��@t"ws���^l�qKlft�0%$�� � �/³o{�pj}�pDn|wKt�w�pDy �U¨��v¨�w&w���}~qKw�l0n�t�u��@tL�jyz�m��y~wKt�l��D{|pD¢~}¦w�n1�
�(�jqKpDw�nQ�j{�pD¢~}Lp�rDlf{^���O����¨\kml ��y~p�� pj��y~p
}~{�p�pj��pj�`t�u~wKnxq��@t�t�l0{/{|l0n�¢vqKtot�u��Wtx��rjpDw��vn
�@y��jqK��t�w����fpDy~n�wK�~l0{��@t�wKpDy~nf¨

	 
)	j������	��
�� ��
 �1	 � �������	j��� ���	
��������

kml��.w�qKq:n�u~p��·t�u��@t�wKt1w�nLl0y~pj¢~�Du t�p-}~{�p�rDl y�u~lfpD{�lf� � ¨ � � pD{"�D{|pD¢~}~n"t�u��@t��j{�l
n|l0��w��~wK{�lf�fto}~{|pU�~¢v�ft�nopj�`t�uvl0w�{/wK�~l0yzt�wKt§�"�fpD��}`pDy~lfyzt^£��o�z�"t�u~l���yvwKt�l��j{�pD¢~}�£¡®j£�
p@��t�uvl0w�{x�0pjy~y~l0��t�lf���0pD��}`pDy~l0yzt�n:�jy~��� pD{ou~pD��pD�Dlfy~l0pD¢vn�n|}��j�0lfn:pj��t�u~l.� pD{�� � &
£��1�.u~lf{�l � w�n��°���ªw�{�{|l0�~¢v�0w��vq�l�£�®j£��|�Ft�pD{|n�pD{f¨ y�u~l�{|l0�~¢~��t�wKpDy¥t�p6t�u~wKn1�Z�jn|l�w�n
���j�~l�wKy±n�lfrjl0{��jq5n|t�lf}~n0¨

� ¨ �§y �Mv{w � xF�5}S¨ ��� wz�µpD{L�3v �DxO�¸qKl0����l � ¨ � � }�¨ ��� w��µwKt�wKn�n�u~p��.y-t�u��@t
�@y���q�w�yvlZ�j{
�jq��Dlf�~{��@w����D{|pD¢~}Ä£ pBrjl0{�� wKn6�>pDy +���§}`pDw�yzt�n��¡pj�²t�u~l±� pD{�� 0��v£ � �.u~l0{|l
0 wKnL���~y~wKt�l��D{�pD¢v} �jyv� £���w�n1t�uvl$wK�~l0yzt�wKt§�¦�fpD��}`pDy~lfyzt�p@��£ � t�u~wKn"{�l��
n�¢~qstcwKncn�pj��l�t�w���l0n�Å�¢~pjt�l0� �jnc³xq��@t�pjy~p�r�Â n�t�u~l0pj{�l0���c¨�y�u~lf{�lf� pj{�lj��t�u~l0{|l
l�¯Uw�n�t�n6�Än�¢v{ .|l0��t�wsrDl¥uvpD��pj��pD{|}~u~wKn��  � +£ �ö� 0 & £�� * £ �jyv��w�y
}��j{|t�w��f¢~q��j{�0 $
� £¡®j£��w�nct�u~l°u~pD��pD��pD{�}~uvw��$w����j�Dl$pj� 0¥¨ �5l�t6«2��l
� ���ªw�{|{�l0�v¢~�0wK�~q�l�£��ªt�pD{�n|pD{±�jy~��q�lft �($ � «�®D®j£ � ��l�t�uvl¥�jn|n�p��0w��@t�lf�<���
w�{�{|l0�~¢v�0w��vq�l
u~pD��pD�Dl0yvl0pD¢~n²n�}��j�fl"� pD{ 0 $�� £¡®j£��Z¨�kml��.w�n|u�t�p��0pjy~n|t�{�¢~��t

�



�L���§wK{�{�lf�~¢~�fw��~qKl +£��ªt�pD{�n|pD{ +«©�jyv�±�1n�¢~{ .|l0�ft�wKrjl
��pD{|}~u~w�n|��� � +« * « n|¢~�u
t�u��@t��"��� D �\���L���~� ¬� D �/� pD{.�jqKq +���ª}�pDwKyzt�n��)8 +«I�@y~� D 8 +£�¨
³x{|pD}`pDn�wst�w�pjy �U¨��v¨�w�wK��}vq�w�lfn:t�u��Wt¬t�u~l0{|l�l�¯UwKn|t�n²�����ªw�{|{�l0�v¢~�0wK�~q�l 0$�Ft�pD{|n�pD{ �
�jy~�6�Ln|¢~{ .|lf�ft�wKrDl
��pD{�}~uvw�n�� & � � * � $ n�¢v�u&t�u��Wt &�� 7�>��\� &���7
� ²� >��
� pD{L�jq�q +���§}`pDw�yzt�n 7 8 � �jy~�Ä�jq�q;> 8 0¥¨ ³o{�pD}`pDn�wst�wKpDy wU¨ � n�t�@t�l0nLt�u��@t
t�u~lf{�l�wKn²��¢~y~wKÅ�¢vl"���ªw�{�{|l0�~¢v�0w��vq�l +£��Ft�pD{|n�pD{ +« �@y~�&n|¢~{ .|lf�ft�wsrDl +£��§��pD{|}~u~w�n|�
� � +« * � ¨ y�u~l_�@l0{|y~l0q	�mpj� »w�n¬���~y~wKt�l��D{|pD¢~}&n|pct�uvl�Å�¢~pjt�w�l0yzt +«�®D®
�
l�¯Uw�n�t�n.�jy~�±wKn.� +£�®
�&�»£��Ft�pD{|n�pD{f¨ -���¢~yvw�Å�¢~l0yvl0n�nf� +«�®D®
��wKn�£��§w�n|pD��pD{�}~uvw��
t�p�«©n�pLt�u~l(�0pj��}`pDn�wst +« * +«¡®D®
���H«©�DwKrjl0n�t�u~l(�~lfn�wK{�l0�$���j}��"¨

wU¨ � ¢~}~}`pDn�l
t�u~lf{�l¡l�¯Uw�n�t�n����~l0{|wKr@�@t�wKpDy�4pDy���� +«L�^n��Wt�w�n��Ì��w�y~�Lt�u~l¡�0pDyv�0q�¢vn�w�pjy
pj�qy�uvl0pD{|l0� � ¨ � � pj{Lt�u~l±�D{�pj¢~} +£ �@y~� �-���ªw�{�{|l0�~¢v�0w��vq�l +«��Ft�pD{|n�pD{f¨ ¿µpjt�l
t�u��@t
wKy-t�u~lc�@��p�rDl@�/«¤�:�jn
w��vl0yzt�ws��l0�-�.wKt�u +«1®D®�� �.uvl0{�l�� wKn�t�u~l��jlf{�y~lfq
� pj�¬t�u~l±�c�@} H� +£
* £L¨ y�u~l0{|lf� pD{|lj�:���ª«1��wKn�t�uvl±�U¯vlf� �~l0q�� pj�.t�uvl
y~pD{����jqµn�¢~�v�D{�pD¢v}��H�jy~� n|p¦w�n��@�z�jw�y �¥³ow��Z�@{��U�F´ol0n�n|w�pjtcl�¯�t�lfy~n�wKpDy �.wKt�u
�
�jqKpDw�n��D{�pj¢~}$£�¨

�v¨ �5l�t¬£H� 0 & £�0¨W� lft²« ��l
�����ªw�{�{|l0�~¢v�0w��vq�l(£��ªt�pj{�n�pj{.�jy~�$q�lft � ��l�t�uvl
�jn�n|pU�fw��@t�l0�L���ªw�{|{�l0�v¢~�0wK�~q�l�£�®@£ � �ªt�pj{�n�pj{0¨ y�u~l.���ªw�{�{|l0�~¢v�0w��vq�lorj�@{�w�l�t§� � &�£ �
u��jn²t�u~l1n|t�{�¢~��t�¢~{|l"pj�x��u~pD��pD�Dlfy~l0pj¢~n²n|}��j�0l1� pj{�£I� 0 & £��²�.u~lf{�l1t�uvl
�j�ft�w�pDy¡pj� 0 & £��QpDy � &²£��QwKn\�DwsrDlfy1�z�c��7 2 D ��?> $ 2 D $ú�Q� ��7�> $ 2 > $��r@ D > $ D $s�¨
� w�y~�flct�uvw�n1q��@t�t�l0{�n|}��j�fl�w�n"�jqKn�p�wKy~�~¢~�fw�y~�6t�u~l±£¡®j£��|�ªt�pD{�n|pD{ � �/³o{�pj}�pDn|ws�
t�w�pjy wU¨ � wK��}~qKw�lfn^t�u��Wt � &�£��µw�n.£��§w�n|pD��pD{�}~uvw��¬t�p�«L¨

kml�u~��rjl�t�u�¢vn¡{|l0�~¢~�fl0�¥t�u~l�}~{�pD�vq�l0�4t�p±t�u~l��Z�jn|l��.uvl0{�lc£·w�n
�±n�l0��w��vw�{�lf�ft
}v{�p��~¢~�ft�pj��wst�n�wK�~l0yzt�wKt§���0pj��}`pDy~lfy�t1£���z� �6�~y~wKt�l��D{|pD¢~} 0 �jy~� «'w�n
pj�:t�uvl
� pj{�� � &°£���.uvl0{�l � wKn.�c�z�§w�{|{�lf�~¢~�0wK�~q�l 0$�ªt�pD{�n|pD{0¨

� + ��	 ��
���� �z������� ��� ��	j�z��� �¤�	����	

�§yLt�uvw�non�lf�ft�wKpDyL�^lµ{�l�rUwKlf� n�pD��l.pj��t�u~l.{�l0n|¢~qKt�n�p@�	v � �v� � � x��.u~w��u��^lµ¢~n|l0�cwKy v ��� xF¨
� l�t��¦�`l±�°�~wK��l0{|l0yzt�w��jq��~l0q�� pj�µ�u��@{��j��t�l0{|w�n�t�w����fl0{|p��.wst�u �jqK�Dl0�~{��jw��0�jq�qs���0qKpDn�lf�
�~l0q��°p@���fpDy~n�t�jyzt�n
�L¨ "¬n�w�y v � �U� � � xO�S�^lLn|u��jq�q�q�l�t�� �vl0y~pjt�lL�c�v¯Ul0�-¢~y~wsrDl0{|n��jq
�vwK��l0{�lfyzt�w��@qUl3¯Ut�l0y~n|w�pDyLpj���`�jt�u��Wt/w�nf�z�¬��lfq��"n�¢v�uLt�u��@t/ws� 5 w�nQ�²�~y~wKt�l0qK�
�Dlfy~l0{��@t�lf�
�vwK��l0{�lfyzt�w��@q�l3¯Ut�l0y~n|w�pDy�p@�����Ut�u~l0y�t�u~l0{|l�w�n:�1���§�~ws��lf{�lfy�t�w��jq`l0����lf�~�~w�yv�1pj� 5 w�yzt�p
�°¨��¬n|w�y~��lfq�lf��lfy�t��j{|�$�>�j��t�n�� {�pj�'t�u~l�t�uvl0pD{���pj�x�~ws��lf{�l0yzt�w��jq¸w��~l0�jq�n²�jy~����pD{|ySÂÃn
� lf�����v�`pDy~l1�0�jy°n�u~p��Èt�u��Wt�n�¢~�u-�c��lfq���l3¯Uw�n|t�nL�3v � xO�S}S¨ � � � �¨�¿µpjt�l�t�u��@t�ws� 5

�



wKnµ�L��yvwKt�lfqK���jl0y~lf{��@t�l0���~ws��lf{�lfy�t�w��jq�l�¯�t�lfy~n�wKpDy�pj�/�$�jyv�������~wK��l0{|l0yzt�w��jqSw��vlZ�jq5w�y
5 ��� @ 2�F�FGF 2�� 3 � 2 � ®8��Ç��t�uvl0y��"u��jn^�¡�0lf{�p"wKy � 3 ¨Qk wst�u~pj¢vt�� ¢v{|t�uvl0{^��l0yzt�w�pDyS����l
n|u��jqKq �jn�n|¢~��l(t�u��@t¬�jqKq���lfq��~n.¢~y~�vl0{.�0pDyvn�w��vl0{��Wt�w�pjy6�@{�l(n�¢~�U��l0qK�~n.pj� �°¨

� lft^£ �»�p� 3(��lµ�(�0pDy~yvl0�ft�l0��qKw�y~l0�j{o�jqK�Dl0�~{��jw��^�D{�pD¢v}��~l���y~lf��p�rDl0{�����l0qK�c�
�@y~��� �jyz�"��lfq����0pDyzt�@w�y~wKy~�
��¨��ª�	�m�~lfy~pjt�lfn�t�u~lq� wKl¬�@q��Dlf�~{��(pj� £ �>p�rDl0{^�"��pDyvl
�0�jycwK�~l0yzt�wK�Ì�
�����"�\����������.wKt�u�t�u~l¬n|}��j�fl ��� 8°�Dq 3 ���1� & ����� � 8°£����Yv � x � ���
�.uvl0{�l.t�uvl����å�jqK�Dl0�v{����>v � xÇwKn/�~lf�~y~l0���z� � � ���L�31 V ¨�v � xO��n�lfl²�jqKn�p>v � xÇl�¯�¨ � }S¨�� w � �
pj{�v ��� xF� v ��� x �¨

��pDqK�u~w�y v � x(�jyv���(p�r@�j�fw�� v � �U� � � x�w�yzt�{�p��~¢~�0lf� t�u~l )98T+*% / 0 " Q So021 <� �/ 04F;% " 04F  
�vlf��y~lf� �z������� D ��� D $ D �r@ 8©�Dq 3 � �&�¡� pj{c�jyz� �c�§}`pDwKy�t D p@�(£ ���p�43v¨ y�uvl
yvl�¯�t�}~{�pD}`pDn|wKt�wKpDy~nc�31 V ¨ v � xO� v � �v� � � xF� v ��� xO�qv ��� x �
�~lfn��0{|w��`l�¢~n�l�� ¢~q�}~{|pD}�lf{|t�w�l0n�pj�
t�u~l�qKpD�z�j{|wKt�uv��wK���~l0{|wKr@�@t�wsrDl@¨<k¥l°n|u��jq�qµ¢~n|l�t�u~l&� pjq�q�p��.wKy~�myvpjt�@t�w�pDy�¨ �5l�t�� �
� 3 * � � �`l���}`pDqK��y~pj��w��jqÇ�c�j}c�jy~� � 2 � 8 � 3 ¨Qkml²�.w�qKqÇ¢~n�l�!�#"fv � x�t�p1�~lfy~pjt�l
t�u~l°�~lf{�wKr@�@t�wKrjl°pj�$�H�Wt����j}v}~q�wKl0� t�p �Ç¨ u�pD{cl�¯v�j��}~q�l@�¬ws�&% � � �µ!��"Pv � x��
' 3�)( @+*-,* c/.

�0�S� ��� F�¿¬p@t�l.t�u��@t?y�����qKpD{0Â nWu�pD{|�1¢~q��(wK��}vq�w�lfn1�\�0� �2� �~���3�\���S� �2� !�#"�v � xF¨
� g ���z� d�� e�� �	��4 ��� � 0 " Q�&O8 " % " 028D&s%D: -T 2V 8 /M #g)  �" £ -T % 1T8D&}&  1 "l 3< )604&  % / %*),+  I
-�/ %'021B+ / 8DCAE <� 2= &  3< 8DF  �/ �>X>Z\Q  &
� X5����� D �E82��� �&� V 8 / %*)4) D 8�£�� ���
� X���8 / %'&}5�� 86��� ���$# " Q  �/M   T] 0^: " : D 8 £�� �&�>:eC}1�Q " Qf% " ����� D �"�7�oX � V
� 88���F�Ç� 8D&  13%'& V C /L" Q  �/ S>8 /3 :  )  1 ";D 8 £�� ���>:eC}1�Q " Qf% " ��� D �>0^: %
i?0213% /$< I;k  :T:e028 "  T]'"l &N:e028D& 8 V ��9 " Qf% " 0^:T#�:eC}1�Q " Qf% " " Q  =? ) < 8 V 1T8D&N: " %'& " :
8 V ��� D � 0^:¬�;:DX

� X���8 / %'&}5 D 8 £�� �&� :eCN1�Q " Qf% " ��� D �¤0^:Y% i?0213% /$< I;k  :T:e028 "  T]'"l &N:e028D& 8 V ��#
" Q  n�%*)98D0^:¤+ / 8DCAEm£ $�8 V ��� D �o8DF  �/ � 0^:>%�1�)98;:  3< :eC - + / 8DC;E 8 V £ %'& < " Q  
%�1 " 028D&s8 V £ $ 8D& D 0^: +D04F  & - 5 / 0�+DQ " SoCr) " 06EJ)60213% " 028D&OX

� g �!�	!#" y¸p¥n�uvpB� � ��l6��¢~n|t�n�uvpB�Æt�u��@t �;�<� D $ D �r@B8 £�� �sv � x �¨ y¸p-�~p-t�u~w�n
wst1wKn�l0yvpD¢~�Du t�p°n�u~p�� t�u��@t�� ���=� D $ D �r@� D � D �3� D $;8<£�� �sv � x �¨s� lft
> ��l��
}`pDqs�UyvpD��w��jq5w�y�t�u~l"{��j�vw��Z�@q\w��vlZ�jqQ�vlf��y~wKy~�±£L¨ �¬n|w�y~��y��Z�UqKpD{0Â n�� pD{|�1¢~q����jy~�°t�uvl
�u~�jw�y�{�¢~qKl:�^lµ�0qKlZ�j{|qK��u��ZrDl?>�� D �@� D $ú�Q�=>�� D � �@� A>CBAv D $�xÇ�3>�� D � �D� ��>�� D ���	$z� �
n|w�y~�fl+>�� D �¸���v¨

�



� t�@t�l0��l0yzt[w¦wKn .|¢~n|t6� {�lfn|t�Wt�l0��l0yzt$pj�o�^pD{�pDqKq��j{�� � ¨��»�F�@y~� n�pD��l°�>�j�ft�n±� {|pD�
wst�n"}~{|pUp@���(p@�ov ��� xO¨ � lft � ��� � �Yv�� @�� @ 2�F�F�F 2��'3 � 3 2 @�
	�� x��`l±t�u~l±{��j�vw��Z�@q^w��vlZ�jq�vlf��y~wKy~�¦£L¨�kml�l�¯�t�lfy~� t�uvl��~l0{|wKr@�@t�w�pDyÄpDy � t�p¦�¥�~lf{�wKr@�@t�w�pDyÄpDy�6 � �z�
n|lft|t�w�yv�6��� � � � � $v�=�1��� � � � �¨kml±��{�n�tc�fq��jwK� t�u~�@t �
 � w�n��-�vwK��l0{�lfyzt�w��@q:w��~l0�jq�w�y�� È��¨ y¸p¥n|l0l±t�u~wKnLq�lft
� 8 �Ç¨�¿¬pjt�l6t�u��@t°���\���-��� $ �2!���Bv ���[xµ�.u~l0{|l�� � ��� � � � ��¨�y�u~lf{�l�� pD{�l@�µt�p
n|u~p�� t�u��@t � $ 8<���Q�^l��.wKq�qxn�u~p�� t�u��Wt"!�#B'v � D x.�H�&� pD{1�@q�q D 8<£��F�1�¨ � wKy~�0l
� 82���F�Ç��z��l¬u~��rjlµt�u��@t � �D� ��8°£��ª�Rv � x �Q�jy~��n�p D �D� � D 8�£��F�!v � x>��¨	y�u~l0{|lf� pD{|l
�
�<��� D � � � D �\�3�\� D � ��� !�#B'v � D x5�jyv���\� D �����"w���}~q�wKl0nxt�u��@tµ!� BDv � D x�� �v¨
� w�y~�fl �  �¥wKn1���~ws��lf{�l0yzt�w��jqxw��~l0�jqF��wKt�w�n��fpDyzt�jwKy~l0�¦wKy¦�&���W¯Uw����jqo�~wK��l0{|l0yzt�w��jq
wK�~lZ�@q�>L���.u~wK�u±w�n^� ¢~{�t�u~lf{���pD{�l¬}~{�wK��l@¨�y�u~l�Å�¢~pjt�w�lfy�t��~l0q����5 pj�x���  �Ç��® >Hw�n:�
³owK�Z�j{|�U�ª´olfn�n�wKpjt�l3¯Ut�l0y~n|w�pDy±pj� �Ç¨	y�u~l(w����j�Dl D pj��� w�y�t�uvw�n^��lfq���wKn����5 �§}`pDw�yzt^pj�
£ ���±�fpDy~n�t�{�¢v�ft�wKpDyS¨
y¸p
}~{�p�rDl¬�jn|n�l0{�t�wKpDy���y~pjt�lµt�u��@txwK��� 8��(�jqF�F��� D �å®D�Ç�5t�uvl0y��Q� D ��� D ��v��Rx�� pD{on|pD��l
v��Rx 8��p�43v�F�1�¨ � w�y~�fl D 8�£L� D w�n\���0l0{|p�pj�Çt�u~l^w��~l0�jq �
�jy~�"n|p��/� D �Sw�n/�jqKn�p��¬�0l0{|p
p@� ����u~lfy~�0l��/� D �E8�£�¨/kml
�0�jy±t�u~lf{�lf� pj{�l(�0pDyv�0q�¢v�~l�t�u��@t¤v��Rx�� D �r@��/� D �E8°£L¨

y�u~l�� pDqKq�p��.w�yv�²}~{|pD}�lf{|t�w�l0n\pj�Çt�u~l�qKpD�z�j{|wKt�uv��wK�x�vl0{�wsr@�@t�wsrDl^�.wKq�q�u~l0qK}"{�l0�v¢~�0l�t�uvl
wKyzrDl0{|n�l
}~{�pj�~q�lf� t�p�n�wK��}vq�l0{��Z�jn|l0nf¨
� g ���z� d�� e�� �	��4 � 
 �! �" £�2 �£ -T 1T8D&}&  1 "l 3< ��I + / 8DCAE}:�%'& < )  �" � � £ * �£ -T %
� IKS>8 / E�Q 0^:eS>X � VCD 8�£�� �&� " Q  &

�0��� �\� D ������!�"!�v �0��� D �Kx
� g �!�	!#" � lft �0��� D �\�=���W�jyv�¡qKlft�#��vl0y~pjt�l/t�u~low��vl0yzt�wst§��l0qKl0��l0yzt5pj�v£�¨5k¥lon|l0lot�u��@t
��� D � � � D �\�3�\� �A� � �
�!��� D �\� ���\� � � � � !�"!�v � x>� �\� D �\�3��� D � �
� �O!�"!�v � x>� �\� D �¨5kml
�@q�n�p¬u��ZrDl^t�u��@t �\� D �
� � D �\�<�\� D � � � !�#BDv � D x`�<��� D � �
� !�#BDv D $�x`�3�\� D � �
� � ��� D ���	$�¨
y�uvl0{�l�� pD{�l�� ��� D ��� $ � �O!�"!�v � x>� �\� D ��vn�p ����� ��� D �����»!��!�v � xF¨
� g ���z� d�� e�� �	��4 � / �! �" �`�~£ * �£ -T %Y:eC / �  1 " 04F  S>8 / E�Q 0^:eSt8 V 1T8D&}&  1 "K 3< � I
+ / 8DCAE}:�X �! �" ��� D � -T % ig0213% /$< I;k  :T:e028 "  T]'"l &N:e028D& 8 V � m	0 " Q D 8Ä£�� ��� %'& < )  �"
D $Q� � D 2 � 8����ª�Ç�eX(Z\Q  &m�����\� D ���_0^:>%[i?0213% /$< I;k  :T:e028 "q T]'"K &N:e028D& 8 V � m	0 " Q
���\� D �|� $U�»!�"!.v � x �\� D �B%'& < m	0 " Qsn�%*)98D0^: + / 8DC;E@���ª�(�jq>�ª�����\� D ���å®D�Ç�|� � �£YX
�OC /L" Q  �/ S>8 /3 #ª%D:T:eCfS  q" Qf% " 0 V 0 0^: %'&}5²��Il:eC - + / 8DC;E[8 V £ :�% " 0^: V 5D04&P+��\� 0-�\�

�£ " Q  & 0*�»£YX;� V �(�jqF�F��� ��� D ���å®D�Ç��� �£o# " Q  &6�
�@qO�F��� D �å®D�Ç�\��£>X

�



� g �!�	!#" ³o{|pD}�pjn�wKt�w�pDy � ¨�w$wK��}~qKw�lfn�t�u��@t �\� D �¬n��@t�wKn|��lfn¡t�uvlc�~ws��lf{�l0yzt�w��jqol0Å�¢��Wt�w�pjy

�$¡� !��!�v � x 
�¨ y�u~lf{�l�� pD{�lm�����\� D ��� � ��� D �"w�nc�Dl0y~lf{��@t�l0� �z� �¥� ¢~y~�~�j��lfyzt�jq
n|lft�pj�¬n�pDqK¢vt�wKpDy~n"pj�²�°q�wKy~lZ�j{��~wK��l0{|l0yzt�w��jq:l0Å�¢��Wt�w�pjyÄ�@y~� n�p-w�nL�°³ow��Z�@{��U�F´ol0n�n|w�pjt
l3¯�t�l0yvn�w�pjy-p@����¨�k¥l1lfy~�°t�u~l�}~{�p�pj�opj�ot�uvl���{�n�t
�jn�n|l0{�t�w�pjy°���6n�uvpB�.wKy~��t�u��Wt²t�uvl
n|¢~�~�D{|pD¢~}6pj�o�(�jq>�ª��� D ��®D�Ç��qKlZ�Zr�w�y~�������\� D ���o�U¯vlf��w�n.}~{|l0�fw�n�lfqK��t�u~lp�jl0{|y~l0q¸pj� �-w�y
�(�jq>�ª��� D ��®D��� � £��O�"��¨Q³o{�pD}`pDn�wst�wKpDy � ¨ � ¨���wK��}~qKw�lfn�t�u~�@t/t�u~l¬�(�jq�pjw�n\�j{�pD¢~}Lpj� ��� D �
p�rjl0{L�-�j�ft�n1pDy D �z�m{�wK�Duzt��1¢vqKt�wK}~q�wK�Z�@t�w�pDy�¨Yu�pD{ � 8��
�@qO�F��� D �å®D�Ç�-2$�\���/� D �����
��� D ����� ��� D �!�\�����¨�y�u~lf{�lf� pj{�lj� � q�l0�ZrDl0n&�\� D �.w�yzr@�j{�w��jyzt�wK�x�@y~��pDy~qK�&wK� �\�����.w�n
t�u~l(w��~lfyzt�wKt§�j¨
¿µp��·�jn|n�¢~��lct�u��@t"ws� 0 w�n"�jyz� ���ªn�¢~�~�j{�pD¢~}¦p@�²£'n��@t�w�n��Ì�UwKy~� �\� 0-��� �£ t�u~lfy
0'��£L���jyv�±�jn�n|¢~��l�t�u��@t�t�u~l
�
�@q�pDwKn��D{|pD¢~}±pj�\�����\� D ���/pBrjl0{µ��w�n �£�¨ � wKy~�0l�t�u~w�n
�(�jqKpDw�n��D{�pD¢v}6wKn5�\�ª�(�jq>�ª��� D ��®D�Ç�|����^l
�1¢~n�t¬u~��rjl1�(�jq>�ª��� D ��®D���\��£L¨

� � � �z����	j�z��
�� �*
�� �	 �������q����� � �>�	
��� ��� � � � ��
�� �
���	
>��

� l�t.���`l��¡�~wK��l0{|l0yzt�w��jq~��l0qK�c�.wKt�u���lfq���pj�5�0pDyvn|t�@y�t�n��L�v�jyv��� �
³ow��Z�@{��U�F´ol0n�n|w�pjt
l3¯�t�l0yvn�w�pjy�pj�o���.wKt�u°�(�jq�pDwKn:�D{|pD¢~}�£L¨h�ªt¬w�n¬����y~p��.y&�>�@�ft��31 V ¨pv � xO� v � xO��v � xO�ªv � �;xF�
v ��� xO� v ��� x ��t�u~�@t��'w�n�t�u~lc� ¢~y~��t�wKpDy¥��lfq�� ���F«L��p@�.n�pD��l±���ªw�{�{|l0�~¢v�0w��vq�l�£��Ft�pD{|n�pD{
�.uvl0{�l.t�uvl²�j��t�wKpDyLpj��t�u~l��(�jqKpDw�nQ�j{�pD¢~}�pDy�� w�n/t�u~l.n��j��lµ�jnot�uvl¬�@�ft�wKpDy�{�l0n|¢~qKt�w�y~�
� {|pD� £��F�1�µ�j��t�wKy~��pDym«�¨
k¥lL�����$� ¢~{�t�u~lf{���pD{�l1�.{|wKt�l	�·�I��� �~��� pj{�n�pD��l��(�
}`pDwKy�t �%8 «�¨�u�pD{��@y��&l0qKl0��l0yzt��¦pj�/t�u~l��
�@q�pDwKn¬�D{|pD¢~}�p@�
�Æ�jy~���jyz�����§}`pDw�yzt
� 8Ä« ��l�n|u��jqKq\�~lfy~pjt�l"�z�� �±t�u~l$�O�vwK��l0{�lfyzt�w��@qQ�(�jq�pjw�n����j�ft�w�pDy&pj� �¦pjy �`� �jyv�
�z���	F �-t�u~lc�>t�{��jy~n|q��@t�w�pDy`���j�ft�w�pDy6pj� �¥pjy@��r�w��"t�u~l�£��Ft�pD{|n�pD{¬«�¨�kml
t�u~l0y�u~��rjl
� �"� � � ��� pD{.�jqKq � 8°£��O�"��¨
� l�tQ¢~nQyvpB� {|l0n|t�{�wK�ft/pD¢v{Q�@t|t�l0yzt�w�pDy�t�p²t�uvl���lfq��L�������O���5�@y~�"�D{�pj¢~}~n\p@��t�u~l^� pj{��
£H� 0 & £ � �jn��j�`p�rDl��On�lfl � l0��t�wKpDy�w���¨	�§yct�uvw�n^�0�jn�l@��«H� � &�£ � � pD{xn�pD��l����
wK{�{|l0�~¢~�fw��~qKl 0$�Ft�pD{|n�pD{ � ¨ªy�u~l���l0qK� 5 �<��� � � ���<w�nQt�u~l:�v¯Ul0�L��l0qK�"pj��£�x�jyv�
��l����Z���.{�wst�l 5 � ��� 7(�^� pD{.n|pD��l 5 �§}`pDwKy�t(7 8 � �jy~�� � 5 � D �x� ����7 2 D �
� pj{/n�pD��l��(�§}`pDwKy�t D 8°£ � ¨	u�pD{/y~p@t�@t�w�pDy��@qv�0pjy�rjl0y~wKl0y~�flj���^l.t�u~wKyN�1pj�S£<�jno�`l0w�yv�
��n�¢~�v�D{�pD¢v}°pj�/n�pj��l1���43c�jy~��wst�n � w�l¡�jq��Dlf�~{�� � �jn²�`l0wKy~����n�¢~�~�jq��Dlf�~{���pj�Qt�uvl
� wKl��jqK�Dl0�v{��L�Dq 3 pj�/�jq�q + & +¥���@t�{|w��0lfn0¨��§y&t�u~w�nµ�Z�@n�l �H� D $ D �r@�8-�Dq 3 � 5 �:n|w�y~�fl
t�u~lLl0yzt�{|w�lfn
p@� � �j{|l"w�yzr@�j{�w��jyzt(¢~y~�~lf{(t�u~l��j�ft�w�pDy�pj�xt�uvl6�>�0pDyvn|t�@y�t��¬�D{�pD¢v}m£���¨

� �



u�pD{(��� 2��`� 8°£��O�"�Q� 0 �F�1� & £����F�1��~��l(u��ZrDl(t�u��Wt
� � � ��� � 7 2 D �¸� � 7 � � 2�� �r@ D ���`� 2

�@y~�6wKy�}��j{�t�w��f¢~q��@{^� pD{ � 8�0 �F�1��
� D � � �r@ D � F

y�uvw�n.q��jn�t�l0Å�¢��Wt�w�pjy6n|u~p��.nµt�u��@t�� pD{ � 8�0 �O�"���
� � � � � D $ D �r@ � � ��� �r@ D �¸� $ � �r@ D �r@ �+� � �r@ � �4F

� ¼	�2� �Ìe � �	��
 � ���! �" 5 -T %�n�%*)98D0^:  T]'"K &N:e028D&s8 V ��m	0 " Qsn�%*)98D0^:q+ / 8DC;E 07X �\ �"
« -T % / 0�+DQ " 0�IKS>8 < Cr)  8DF  �/ �RX �  1T8D&N:e0 <� �/ 5 ��« %D: %`)  2Ve" 0`IKS>8 < CP)  
F.0 % " Q  %�1 " 028D& � ���$ �$���Q���~�  � %'& < %D:o% / 0�+DQ " 0`IKS>8 < Cr)  F.0 % " Q  %�1 " 028D&
�$ � � � ���$ ��� � ��� V 8 / %'&}5 � 8 0 X �  :�%'5 %'&  )  S  & " � 8 5 �.« 0^:
0±�§l0Å�¢~wsr@�j{�w��jyzt�0 V � �#����� �"� V 8 / %*)4) ��8�07X

k wst�u-y~pjt�Wt�w�pjy¥�jn
�j�`p�rDl@�\�0pjy~n�wK�~l0{�«4� ���jn¡�6{|w��Duzt 0$�ª��p��~¢~qKl1rUw�� � (*
> �r@ � >$� pj{.�jq�q >B8�0+�jy~���)82�:¨/kml(u��ZrDl(t�u~lfy6n|u~p��.y
� g ���z� d�� e�� �	��
 � 
 �! �"�� -T %�ig0213% /$< I;k  :T:e028 "  T]'"K &N:e028D&�8 V ��m	0 " Q�n�%*)98D0^:?+ / 8DCAE
£H� 0 &»£�.X>Z\Q  &
� X 5 � �����_0^: " Q  gV Cf&O1 " 028D& =? ) < 8 V %1�OIK0 /e/M 3< CN1�0 - )  0`I " 8 / :�8 / 9d%'& < :�8 5 0^:

% n�%*)98D0^:  T]'"K &N:e028D&|8 V �sm	0 " Qsn�%*)98D0^:q+ / 8DCAE 0D:�#
� X �H0^:¤%>ig0213% /$< I;k  :T:e028 "W T]'"l &N:e028D&s8 V(5 V 8 / %'&  ��Cr% " 028D&�8 Vp" Q  WV 8 / S � $v�
��� m	Q  �/M � 0^: %'& 0�I  ��CP04F;% / 0 %'& "� )  S  & " 8 V ��� 5 �LX �RC /L" Q  �/ S>8 /M " Q  
n�%*)98D0^: + / 8DC;E`8 V �G8DF  �/(5 0^:¬£ � X

y�u~l¡�0pDyzrjl0{�n|l"pj�\t�u~w�nµ{�lfn�¢~qst²�jwKrDlfn¬t�u~l
� pjq�q�p��.wKy~�L�0{�wst�lf{�w�pjyS�~t�u��Wt¬��l¡�.wKq�q ¢~n|l
t�pL�0pDy~n�t�{|¢~�ft¬l0Å�¢��@t�w�pDyvn.�.wst�u$�"�DwKrjl0y&�
�@q�pDwKn^�D{|pD¢~}S¨
� g ���z� d�� e�� �	��
 � / �! �" � -T % < 0��  �/M & " 0 %*) =? ) < 8 V 1�Qf% / %�1 "l �/ 0^: " 021 �  �/ 8�m	0 " Qo%*),+  I
-�/ %'0213%*)4)65o1�)98;:  3<W=? ) < 8 V 1T8D&N: " %'& " ::�>X �! �" £<� 0 &»£ � �»�p�43 -T %'& %*),+  .-�/ %'021
+ / 8DCAE <� 2= &  3< 8DF  �/ � # m	0 " Q�0 = &}0 "K %'& < £�j1T8D&}&  1 "K 3< m	0 " Q � 0  %*),+  .-�/ %�� X �\ �"
� -T %L�JIK0 /L/M 3< CN1�0 - )  0`I " 8 / :�8 / %'& < )  �" 5 �<��� � �eX
�! �" � 82��� 5 �j%'& < %D:T:eCPS  _" Qf% "

� �



� X5� 0^: 0`I  ��Cf04F;% / 0 %'& "
� X�Z\Q  ig0213% /$< I;k  :T:e028 "� T]'"K &N:e028D& � 8 V65 1T8 /e/M :UEr8D& < 04&P+ " 8 " Q  � ��CN% " 028D&
� $ �����|Qf%D:�n�%*)98D0^: + / 8DC;E6£ � X

Z\Q  & � 0^: " Q  oV Cf&O1 " 028D& =? ) < 8 V " Q  �JIK0 /L/M 3< CN1�0 - )  £�I " 8 / :�8 /6� & £ � %'& < %
ig0213% /$< I;k  :T:e028 "  T]'"l &N:e028D& 8 V � m	0 " Q n�%*)98D0^:p+ / 8DC;E°£YXA�OC /�" Q  �/ S>8 /M " Q  %�1 " 028D&
8 VW" Q  n�%*)98D0^:g+ / 8DC;E 1T8 /L/M :UEr8D& < : " 8 " Q  %�1 " 028D&�8 V £ 8D& � 04& < CN1  3< - 5 " Q  %�1 " 028D&
8 V £H8D& � &�£�.X

¿µpjt�lµt�u��@t��z�c³o{|pD}�pjn�wKt�w�pDy � ¨ � t�u~l²�fpDy~�~wst�w�pjy � 82� wK��}~qKw�lfnQt�u��@t
�È� 5 � D �
� pj{¡n|pD��l D 8»£ � �.wKt�umt�u~lc�j�ft�w�pDympj�.£ � pDy D �jwKrDlfy �z�-{�w��ju�t¡�1¢vt�q�wK}~q�wK�Z�@t�w�pDyS¨
y�uvl"�0pDy~�vwKt�wKpDy&t�u��@t�t�u~lL�(�jq�pDwKn¬�j{�pD¢~}°wKn�£ � w���}~q�wKl0n�t�u��Wt D wKn����Dlfy~l0{|w��"}`pDw�yzt
p@�Q£ � ¨
� g �!�	!#" � l0���c�o�U¨ � n|t��@t�lfn.t�u��@t.t�uvl0{�l
l�¯UwKn|t�nµ�L�c�Wt�{�wú¯ 7 8��p� 3~� 5 ��n�¢~�u$t�u��@t
� pj{��jyz� � 8�0 �»��� 3v�F�1�/��l
u~��rjl�t�u��@t
� 7»��7��Q¨o¿µpjt�l�t�u��@t 5 ������7
�on|w�y~�fl
��� 7
� � 5 �jy~��t�uvl��(�jqKpDw�n:�j{�pD¢~}±pj� 5 p�rjl0{²��� 7(�ow�n�t�{|wKr�w��@qF¨
kml1���Z�$�.{|wKt�l	�I� 5 � D �^�.u~lf{�l D 8¦£���n��Wt�w�n���l0n D $�� � D ¨qy�uvw�n²wK��}vq�w�lfn�t�u��@t
�È����� 7 2#7 D �¨2-��c�jn�n|¢~��}vt�wKpDy�t�u~l²�fpDy~n�t�jyzt�n|¢~�v��lfq���pj� � w�n��L¨	u�¢~{|t�u~l0{|��pD{|lj�

 � �~w��j�Ç��7 2#7 D � 8��p� � 3~� �L�xn��Wt�w�n���l0n 
 $v� +�"
 �.u~l0{|l

+����� 7 $ 7��r@ �
� 7 $ 7��r@ � 7���7 �r@��

�^qKlZ�j{|qK��7 $ 7��r@(�jy~� 7 $ 7��r@ � 7�� 7��r@�q�wKl"w�y 5 ¨ " �Z�jqK�0¢~q��@t�wKpDy°n�u~p��.n
t�u��@t
�`pjt�u$p@��t�u~l0n|l��j{|l(w�yzr@�j{�w��jyzt�¢~y~�~lf{�t�u~l
�j��t�w�pjy$p@��0+�jy~�±n|p��`pjt�u±�1¢vn|tµq�wKl�w�y6��¨
y�uvl0{�l�� pD{�l �ÆwKn���³ow��0�j{��U�F´ol0n|n�w�p@t�l�¯�t�lfy~n�wKpDy-pj�^��¨ � w�y~�fl��
�jq>� �1® 5 �.�©£�
�jyv�
�(�jq>� 5 ®j�Ç�\� 0 �^l
u��ZrDl¡�jy±l�¯v�j��tµn�l0Å�¢~lfy~�0l�pj�\�j{�pD¢~}vn

� � �1* £ � * �
�@qO� �1®D���* 0 * � � � F
� w�y~�flc£��
w�n(�0pDyvy~l0��t�l0���\t�u~lL��lfq�� 5 w�n
�jqK�Dl0�~{��jw��0�jq�qs�$�0q�pjn�l0�mw�y � �jy~�¥n|p�¤w�n
t�u~lLÅ�¢~pjt�wKl0yzt���lfq���pj� 5 ������F£ � ��¨�"²yz���j¢vt�pD��pD{�}~uvw�n�� � pj� 5 p�rDlf{����DwsrDlfn
�@y��j¢vt�pD��pj{�}~u~wKn�� ��&� �& "²�5�����/pj� 5 ��
���F£ � �.� �.u~l0{|l!"²� �����3� D �\� � �r@�D ���
�@y~�¥t�uvl0{�l�� pD{�lcpj� ��¨ y�u~l����j} &������¡� �� �DwsrDl0n��jy wKy%.|l0��t�wKrjl�u~pD��pD��pD{�}vu~w�n|�
p@� 0 t�p°�
�jqO� ��®D�Ç��¨ � wKy~�0l ��Q� 7
�(� 7 � � �jy~� ��/��7 D ���<7 D � � ��l�u��Zrjl�t�u��@t
&������¬� �~w��@�����32����¨oy�uvl�wK�c�@�Dl1pj�^£�(wKym�
�jq>� �1®D�Ç�µwKn��~w��@����� 2£��f��¨oy�u~l0{|lf� pD{|l
�(�jq>� ��®D�Ç��w�n�wKn�pD��pD{|}~u~w��µt�p�0 & £�0¨

� w



��� h~¾ ��� ¼ 
 ����� 8D&N:e0 <� �/j" Q  :  So0 < 0 /3 1 " E / 8 < CN1 " £H���x®*w	� & � ) /M E /M :  & "l 3<
04&±��� � �O�"�j%D:

£H��
� � �
� � �r@�� 2 �)8°� )���� 
�� � �

� �r@ ��� 2�� 8°� )�� F
�! �" �&�©���O��� %'& <)5 � ����� � �eX�Z\Q  n�%*)98D0^:p+ / 8DCAE 0 8 V�5 8DF  �/ � 0^:��x®*w	� X
� V m  0 <� & " 0 V 5 0 m	0 " Q

04� 
� � �
� � � 2 � � �

� ��� �
" Q  & " Q  S�% " / 0 ]

7»� � � � � � ��� � �
��� � � � � � ���

:�% " 0^: =? : � 7»� 7�� V 8 / %*)4) ��8�0 X�Z\Q  S�% "�/ 0 ]

��� � � � �
� � � � �

0^:�0�I  ��CP04F;% / 0 %'& " %'& <�" Q  n�%*)98D0^:q+ / 8DC;E`8 V 
 $~���"
 8DF  �/�5 0^:

£ � � 
�� � �
� � �r@ � 2 � 8°� )�� �<� ) F

! 13%*)91�CP)¨% " 028D&[:eQP8Dm�: " Qf% "

7 $ 7 �r@ � �

� � @c �r@c�r@c @c �
%'& <

7 $ 7 �r@ � 7�� 7 �r@ � �

� � @��N� c �N� c��c �r@ �f� c �N� c��c�r@��N� c �f� c �c @ �f� c �f� c �c � F
Z\Q C�: " Q  _< 0��  �/M & " 0 %*)  ��Cr% " 028D& 
 $v� +�"
Hm	Q  �/M 

+����� 7 $ 7��r@ �
� 7 $ 7��r@ � 7���7 �r@��

/M %*)60 �  : �o®*w!� &���) %D:p0 " : < 0��  �/3 & " 0 %*)	n�%*)98D0^: + / 8DCAE`8DF  �/ ���>���LX
�§y±t�u~l(y~l3¯�t²n|l0�ft�w�pDyvn.��l(n�u��@q�q y~lfl0�±t�u~l�� pDqKq�p��.w�y~�

� �



. ¼ ¾¥¾mh 
 � 4 �\ �" �32 5 2-0 %'& < « -T %D:>04&��  2= &}0 " 028D&��'X � X �! �";� -T % / 0�+DQ "
0�Il:eC - S>8 < CP)  8 V «G%'& < ���U« * «^® � -T _" Q  %D:T:�8.1�0 % "l 3< E / 8��  1 " 028D&�S�%�ERX(�\8 /
%'&}5 0`I  ��Cf04F;% / 0 %'& " � 8 5 ¦�ª«^® � � " Q  �/M � T] 0^: " : %'&�0`I  ��Cf04F;% / 0 %'& " 7 8 5 �«
:eCN1�Q " Qf% " �  �o��7
�\�=�ªX
� g �!�	!#" � l�t �� 8 5 ¦« �`l��jyz��l0q�lf��lfyzt:n�¢v�u±t�u��@t � ��/� ����Q���5¨	y�u~l�lfq�lf��lfy�t
7»� @

� � � ' � ��� � � �� �"� �r@�n��@t�w�n���l0n�t�uvl
�fpDy~�fq�¢~n|w�pDy±pj�¸t�u~l(qKl0���c�v¨

� 
)	j������	��
�� �ª��	!���

¶�¢~{/}v¢~{�}`pDn�l@��{�lZ�@�u~l0��n�p(�>�j{QpDy~qs�1wKyLt�u~l��Z�@n�lµpj���
n|pDqKr@�j�~qKl:w��vl0yzt�wst§�1�0pj��}`pDy~lfy�t
£��Z�Uw�not�p1�jwKrDl²��}~{|pUpj� �jn^�fpDy~n|t�{�¢~��t�wsrDl(�jn�}�pDn|n�wK�~q�lµpj��y�u~lfpD{�lf� � ¨ � ¨	y�u~l²w��~l0�¡w�n
t�p���w���w��T�ct�u~l�}~{|pUp@�/�^l1�D��rjl1w�y7v ��� x�� pj{²�0pjy~y~l0��t�lf�-�j{�pD¢~}vn0��yvpB�Èp�rDlf{�����yvwKt�l
l3¯�t�l0yvn�w�pjy 5 pj�^���>���� t�'��wKy~��w�yzt�p$�j�f�0pD¢vy�t(t�u~l"l0Å�¢~wsrj�@{�w��@y~�0l"�fpDy~�~wst�w�pjy°¢~y~�~lf{
t�u~l
�j�ft�w�pDy±pj�¸t�uvl(�~y~wKt�l
�
�jqKpDw�n��D{�pj¢~}6p@��t�u~w�n�l3¯Ut�l0y~n|w�pDy�¨

�§y�t�u~w�n:n|l0��t�w�pjy��^l�{|l0�Z�@q�qÇt�u~l�{|l0�~¢~��t�wKpDy�n|t�l0}~n�pj�?v ��� xO�vwKy~n�}vw�{�lf���z� ��p�rj�@�0w��@ÂÃn
n�t�{��@t�lf�j��w�y-�Mv � �;xF� v � � x �¨

�§y t�u~l�� pDqKq�p��.w�y~�v�o��l±�.w�q�q^¢~n�l±t�u~l±}~¢v{�l0qs� �D{�pj¢~} t�u~l0pj{�lft�w����>�j��t�t�u��@t�0 V £
0^:�%�1T8D&}&  1 "K 3< )604&  % / %*),+  .-�/ %'021 + / 8DC;E <� 2= &  3< 8DF  �/ � m	0 " QsCP&}06Er8 "l & "B/ % < 0213%*)
�5" %'& < 0 V $��~£ * £�®rv �?" 2��?".xh0^: " Q  ��CN8 " 0  & " QP8DS>8DS>8 / E�Q 0^:eS # " Q  & " Q  8D&�)65
� Il:eC - + / 8DCAE 0 8 V £ m	0 " Q�$Ç� 0-�c� $Ç�F£1��0^:�£ �M1 V ¨K�W� l0���c� � p@� v � � x �¨ y�uvl
� pjq�q�p��.wKy~�±�0pD{|pDq�q��j{|�°p@��³o{�pD}`pDn�wst�wKpDy � ¨{�$t�u~l0y¥{�l0�v¢~�0lfn1t�u~l�w�yzrDlf{�n�l�}v{�pD�~qKl0� � pD{
�@{��~wst�{��@{|�±�0pjy~y~l0��t�lf�-qKw�y~l0�j{µ�D{�pD¢v}~n²t�p�t�u~l1n��j��l�}~{|pD�~q�lf�¤� pD{²�fpDy~y~lf�ft�lf��q�w�yvlZ�j{
�j{�pD¢~}vn.�.uvpDn�l
¢~y~wK}�pjt�l0yzt.{��@�~w��0�jqSw�n��fpD���1¢vt�Wt�wKrjlj¨
� � g ����� hvg����O� ���! �" £ -T %²��I 1T8D&}&  1 "l 3< )604&  % / %*),+  .-�/ %'021h+ / 8DC;E�m	0 " QoCf&}06Er8 "K & "
/ % < 0213%*) �?"rX �! �" $[�v£ * �£ � £¡®Nv �?" 2 �?".x %'& < )  �"	� 8 ��.� 5 �M#?m	Q  �/3 ��¢0^: " Q  
� 0  %*),+  .-�/ %�8 V �£>X !B:T:eCfS  _" Qf% "?" Q  n�%*)98D0^:q+ / 8DC;E`8 V 
 $~� � 
t0^: �£>X>Z\Q  & V 8 /
%'&}5
� 8 ��� 5 �M#�m	Q  �/M �£G0^: " Q  o� 0  %*),+  .-�/ % 8 V £o#?:eC}1�Q " Qf% "  $ !�v � x�� � # " Q  
n�%*)98D0^: + / 8DCAE`8 V 
 $ �=� 
t0^:µ£>X
� g �!�	!#" �5l�t$� �`l��jn
w�y�t�u~l�uz�U}`pjt�u~l0n|l0n"�jyv�¥q�l�t 5 � D ���`lLt�u~l�³ow��Z�@{��U�F´ol0n�n|w�pjt
l3¯�t�l0yvn�w�pjy p@� 5 � pj{�t�u~lcl0Å�¢��@t�w�pDy 
�$�� �"
c¨�y�u~l�l0qKl0��l0yzt'$Ç� D �(n��@t�wKn|��lfn�t�uvl
lfÅ�¢��@t�wKpDy 
 $v� � 
©n�p1t�u~l���l0qK� 5 � $Ç� D �|�/wKn���³ow��0�j{��U�F´ol0n|n�w�p@t�l�¯�t�lfy~n�wKpDy�� pD{�t�u~w�n
lfÅ�¢��@t�wKpDyS¨	u�¢~{�t�u~lf{���pD{�l@�Ut�u~l��(�jq�pjw�no�D{�pj¢~}�pj� 5 ��$Ç� D ���QpBrjl0{ 5 wKn �£L¨ � w�yv�0l�£Hw�n

���



t�u~l:pDyvqK�
�jqK�Dl0�~{��jw��xn�¢v�~�D{�pj¢~}"pj�Ç£ �c�@}~}~w�yv�²n�¢v{ .|l0��t�wsrDl0qs��pjy�t�p �£L�jt�u~l��0pDyv�0q�¢vn�w�pjy
� pjq�q�p��.n^� {|pD�·³o{�pj}�pDn|wKt�w�pDy � ¨��v¨

� lft²£©�`l��L�0pDyvy~l0��t�l0�&�D{�pD¢v}$�.wst�u$�0pD���1¢vt��@t�wsrDl�¢~y~wK}�p@t�l0yztµ{��@�~w��0�jq��¡¨�kml
n|u��jqKq/{�l0�0�jq�qQt�u~l��0pDy~�vwKt�wKpDy~n�pj� ��pBr@�j�fw��"t�u~�@t¡�jq�qKpB� ¢~n(t�p$q�ws�Ìt(�$n|pDq�¢Ut�w�pjy-p@�^t�uvl
wKyzrDl0{|n�lL}~{|pD�~q�lf�'� pj{�£¡®��©t�p±�cn�pDqK¢vt�wKpDy�pj�ot�u~l1w�yzrjl0{�n|lL}~{�pD�vq�l0� � pD{�£L¨py�u~l0n|l
�fpDy~�~wst�wKpDy~n��j{�l��~�jn�lf��pDyct�uvl �! F.0 <� 1T8DSBEr8;:e0 " 028D&[8 V £È�jn:��n|l0��w��~wK{�lf�ft�}~{�p��~¢~��t
£H��� & > �.u~l0{|l$> w�n.�"{�lf�~¢~�ft�wKrjl¡�D{|pD¢~}-�3v � xO��}S¨ � ��� �¨

y¸p±��pjt�wKr@�@t�l ��p�rj�@�0w��@ÂÃn²�0pDy~�vwKt�wKpDy~nf�Sq�l�t �»� 5 � D �.�`lL�±³owK�Z�j{|�U�ª´olfn�n�wKpjt�l3¯��
t�l0y~n|w�pDyÄpj� 5 �.wst�u �
�jqKpDw�n"�j{�pD¢~} £+�jy~� D � �\�§}`pDw�yzt�pj�(£L¨ k¥l6�c�Z�¦�.{|wKt�l
D � � �<�.wst�u<� 8�� 2�� 8 >�¨*¿¬pjt�lmt�u��@t�n|w�y~�flmt�{GF �~l0��F�� 5 � ��� � �vw�� >��
t�{GF �~l0��F � � � � 5 �0�*��� � �~wK�����@y~� �~w��Ä£ � t�{�FÃ�~lf��F � 5 � D �6� t�{GF �~lf��F �C5 ����� �
t�{GF �~l0��F�� � � � 5 �0�*������^lou��Zrjlot�u��@tSt�{GF �~l0��F�� 5 �����Q���~w�� > �@y~��t�{GF �~lf��F�� � � � 5 �0� ���\��vw��	��¨ �§y�}��j{�t�wK�0¢~q��j{�t�u~wKn¬wK��}~qKw�lfn.t�u��@t 5 � ���:w�n¬�c³ow��0�j{��U�F´ol0n|n�w�p@t²l3¯Ut�l0y~n|w�pDy&pj�
5 �.wst�u$�(�jq�pDwKno�D{�pD¢v}�>�¨z� lft � 2�
c�v�jy~�� �`l²t�u~lj� w�l��@q��Dlf�~{��jn�pj��£#2�>��U�jy~���
{|l0n|}�lf�ft�wsrDlfqK���jyv�-qKlft;�0��� D �µ� � � 8 �»�jy~� �0�U�����¬� ��� 8�
�¨��:�jq��f¢~q��@t�w�y~�v����l
�~y~�

����� D � � �0�*��� $ ��� ��� �r@
� ��� � � �r@ � ��� $ � � ��� �r@ � ��� �r@
� � $ � �r@ � �5�0�0�U��� �r@ � ����� � �r@ F

�ª� �� w�n¡�jyz�-l0qKl0��l0yzt�n|¢~�u t�u~�@t 5 � ����²w�n¡�6³ow��0�j{��U�F´ol0n|n�w�p@t¡l3¯�t�l0yvn�w�pjy pj� 5 �jyv�
�0��� ���Q������� �����zt�u~lfy��(n�wK��}~qKl��Z�jqK�0¢~q��@t�wKpDy"n�uvpB�.nxt�u��Wt ���� ���^� pj{xn|pD��l � 8 >��O�"��@y~�&�@q�n�p1t�u��@t ��5�0����� �� �r@ � ������ �� �r@ � �5���0��� � �r@ �*����� � �r@ ¨Qk¥l�t�u~l0{|lf� pD{|l
�vlf��y~l

����� �U�0�S�\� �5�0����� � �r@ �*����� � �r@
�.uvl0{�l ��w�n^�jyz�clfq�l0��l0yzt^pj� > n�¢~�u�t�u~�@t �0��� ���\�=���°�jy~��t�u~l��fpDy~n�t�jyzt�n^pj� 5 � ���
�@{�l
��¨^¿¬pjt�l�t�u��@t�� w�n.qKlf�Ìt��v¯Ul0�6�z�&�@y��$�@¢vt�pD��pD{|}~u~w�n|�Æpj� �:��n�p ����� �����S� 8���¨
y�uvl�� pDq�qKp��.w�y~�L{�lfn�¢~qst�pj� ��p�r@�j�0wK��n|u~p��.n²t�u��Wt�pDy~l��Z�jy�{|lfrjl0{�n|l1t�u~l�}~{�p��0lfn�n"�M1 V ¨K�
v � �DxO�~³o{�pj}�pDn|wKt�w�pDy � ����v � � xF��³o{|pD}�pjn�wKt�w�pDy ��� ��v ��� xO��³o{�pD}`pDn�wst�wKpDy wU¨ � �¨
� g ���z� d�� e�� �	� �O� 
 �! �" £ -T %o1T8D&}&  1 "l 3< )604&  % / %*),+  .-�/ %'021^� I + / 8DCAE %'& < )  �" £H�
� & > -T % �! F.0 <� 1T8DSBEr8;:e0 " 028D&OX !B:T:eCfS  s" Qf% " � 0^:�1T8DSoSoC " % " 04F  %'& < " Qf% "
��� 8�
�� 5 �-2���� 8���� 5 �B:�% " 0^: V 5
� X�Z\Q  �/3  T] 0^: " :�%'&  )  S  & " � 8<> :eC}1�Q " Qf% " �0��� ���1� ���b%'& < 5 � ���>0^:�%
i?0213% /$< I;k  :T:e028 "? T]'"l &N:e028D&s8 V 5 m	0 " Qsn�%*)98D0^: + / 8DC;ED>>X

� �



� X�Z\Q  �/3 o T] 0^: " :_%'&  )  S  & " ��8 � :eC}1�Q " Qf% " ����� �U�0� �/�3� ��#h%'& < :eCN1�Q " Qf% "
" Q  ?=? ) < 8 V 1T8D&N: " %'& " :_8 V 5 ��� 2	���B0^:µ�>X

� X�Z\Q  S�%�E � (* � �r@ � �r@ �/�0�S� � 0^:Y%±��IK0^:�8DS>8 / E�Q 0^:eS VT/ 8DS " Q  < 0��  �/M & " 0 %*)
n�%*)98D0^: + / 8DC;E&�(�jqO� 5 ��� ���å® 5 � �����B8D& " 8���O�"�eX

Z\Q  &�������� ���\��� � � ��� %'& <Y" Q  n�%*)98D0^: + / 8DC;E`8 V(5 �0�*���q0^:¬£>X

y�u~l��fpDy~�~wst�wKpDy ����� �U�0� �
� ��� �Z�jy¦�`l��~lfn��0{|w��`l0� w�y �&n�wK��}~qKl��^�Z�D¨|y�p°�vp
t�u~w�n
y~pjt�l�t�u��@t �¡�Q�`l0wKy~���$�0pD���1¢vt��@t�wsrDl�¢~y~wK}�pjt�l0yzt¡�D{�pD¢v}S�\wKn¡t�uvlcw�n|pD��pD{�}~uvw��
wK�c�@�Dlj�Qr�w���t�u~l±l�¯U}�pjy~l0yzt�w��jq����j}S�opj�µt�u~l�rDlf�ft�pD{��j{�pD¢~} pj�¬wKt�n � w�l±�jqK�Dl0�~{�� ��¨
u�¢~{�t�u~lf{���pD{�l@��wKtow�nol0�jn|�"t�p�n�uvpB� t�u��@t¬�>l�¯U} � �	$~� � $3l�¯U}5� � ��� pD{o�jyz� � 8 �L¨	y�u~w�nwK��}vq�w�lfn�t�u��@t��0�U�>l�¯U} � �^� � $ �@y~��wK�\�^l"wK�~l0yzt�ws�Ì� � �.wst�u&t�u~l�rDlf�ft�pD{��D{|pD¢~}°pj� �
r�w��"t�u~l(l�¯U}`pDy~l0yzt�w��jq ���j}S�v��l(u��ZrDl(t�u��Wt?�0��� D �\� D $�� pD{.�@q�q D 8 �¡¨
´²w��mt�u~l�w��~lfyzt�wK�~�Z�@t�w�pDy p@� �*�.wKt�u�� t�u~l��@�ft�wKpDy pj�&> pjy � �z� �0pjy%.|¢~�z�@t�w�pDy
wKy~�~¢~�fl0n"t�uvlm�O�j�%.|pDwKyztf�
{�lf}~{�lfn�lfy�t��@t�wKpDy $ � >
* �p�o� �(���jy~�¦t�u~l±�fpD{�{|l0n�}`pDy~���
wKy~�&{|l0}~{|l0n|l0yzt�@t�w�pDy¦ $ � 
 * �DqO� �(�(pDy � wKlc�jqK�Dl0�v{��jnf¨ u�pD{+� ��2����12�� 2	� �jn1w�y
³o{|pD}�pjn�wKt�w�pDy � ¨6wU�U�^l
u��ZrDl

��� � �����S�*� �5�0�0�U��� �r@ � ����� � �r@
� $Ç����� ��� $Ç��� �r@ � � �S� $
� � $ � �0�U��$Ç� ���|� �#�
� � $ �  $Ç�����¸� �#� F

��p�r@�j�0wK�
wKn.�j�~qKl(t�pL{�lf�~y~l�³o{�pj}�pDn|wKt�w�pDy � ¨�w1w�y±t�u~l�� pDqKq�p��.w�yv�1�:�Z�D¨ � w�yv�0l+> w�n
{|l0�~¢v�ft�wsrDl���l
���Z���.{|wKt�l �È�jn.�1n|¢~�·pj�¸w�{|{�lf�~¢~�0wK�~q�l�>��ª��p��~¢~qKl0nf¨o�({|pD¢~}~wKy~�1wKn�p@�
��pD{|}~u~w��x�0pj}~w�lfn0�@��l:�.{�wst�l ��� �����@�� � � � � � �	�
 �@�.uvl0{�l:t�u~l � �~�j{�l�y~pDy~wKn�pD��pD{�}vu~w��>��§��p��~¢~q�lfn0¨ u�pD{(�jqKq��µ� � 2�F�F�F 2��qKlft$ � �	> * �p�/� � �F�µ�`l�t�u~lL{�lf}~{�lfn�l0yzt��@t�wKpDy
p@� >IpDy�t�u~l"n�wK��}~qKl���pU�v¢~q�l � �x�jy~�° $ �W� 
 * �DqO� � �>��t�u~l"�fpD{�{|l0n|}�pDyv�~w�y~��{|l0}U�
{|l0n|l0yzt�@t�w�pDy¦pjy �5wKl��jqK�Dl0�v{��jnf¨�k¥l��vl0y~pjt�l��z� $ � .� �@y~�¦ $ � .� t�uvl��0pD{|{�l0n|}�pjy~�~w�yv�
{|l0}~{|l0n|l0yzt�@t�w�pDyvn
pjy-t�u~l"}�p���l0{|n0¨#"²n��`lf� pD{|lj� �^lLn|u��jq�q\w��~lfy�t�wK�Ì�&lZ�j�u � �^�@y~��wKt�n
� wKl(�jq��Dlf�~{�� ���5�.wKt�u6n|pD��l(��� . ¨ ��pBr@�j�fw���n|u~p��.n��Mv � � xF��³o{|pD}�pjn�wKt�w�pDy ��� �T�
� g ���z� d�� e�� �	� �O� / �! �" £ -T %�1T8D&}&  1 "K 3< )604&  % / %*),+  .-�/ %'021o+ / 8DC;E <� 2= &  3< 8DF  �/
%'& %*),+  .-�/ %'0213%*)4)65 1�)98;:  3<_=? ) < � %'& < )  �"C5 -T % < 0��  �/M & " 0 %*) =? ) < m	0 " Q =? ) < 8 V
1T8D&N: " %'& " :��YX !q:T:eCPS  h" Qf% " £H�È� � ���@ � � � � � � � �
 � & > %D:?% - 8DF  X �! �" ��� 8 
�� 5 �
%'& < � � 8¦� � � .� �� 5 �$#��¸� � 2�F�FGF 2�D# -T :eCN1�Q " Qf% "

���



� X�Z\Q  �/3 � T] 0^: " :Y%'&  )  S  & " � 83> m	0 " QD�0�U�����
� ���¢:eCN1�Q " Qf% ";5 �����o0^:�%
i?0213% /$< I;k  :T:e028 "? T]'"l &N:e028D&s8 V 5 m	0 " Qsn�%*)98D0^: + / 8DC;ED>>X

� X�Z\Q  �/3 ¤ T] 0^: "? )  S  & " : ��� 8 � � .� m	0 " Q$� $� �  $ � .� �����5� � ����� �2#	:eCN1�Q " Qf% "?" Q  
=? ) < 8 V 1T8D&N: " %'& " :¤8 V(5 �0��� 2	���q0^:µ�>X

� X�Z\Q  S�%�E�� (* $ � .� � � �r@ � �����/��� � � � ���O� 0^:?%�� IK0^:�8DS>8 / E�Q 0^:eS VT/ 8DS»�(�jqF� 5 ��� � ����® 5 �������
8D& " 8 � � .� �F�1���LX

Z\Q  & V 8 / �¦� � @ � FGF�F � � 
 2$������� ���²� � @ � FGF�F � � 
 � ��� %'& < 5 ��� ���_0^:>%
ig0213% /$< I;k  :T:e028 "? T]'"K &N:e028D&|8 V 5 m	0 " Qsn�%*)98D0^:q+ / 8DCAE$£>X

kml²n|u��jq�qÇ�@q�n�p
y~lfl0���f{�wKt�l0{|w���t�p(��y~�����&�jy~� ���Q¨�k¥l¬�~p�y~p@t?��y~p����(�Dl0y~lf{��jq
�f{�wst�l0{|w�pDy�� pj{µ{|lZ�jqKw��fw�y~�1�fpDy~n|{�¢~��t�wKrjl0qs�$�jy&�@{��~wst�{��@{|��{|l0�~¢v�ft�wsrDl
�D{�pj¢~}$�jnµ�c�(�jq�pjw�n
�j{�pD¢~}¡p�rDl0{Q�¬�Dlfy~l0{��jqU�vwK��l0{�lfyzt�w��@q��~l0q���¨ y�u~lx� pDq�qKpB�.wKy~�.w�n��²�0{|wKt�l0{�wKpDy(� pD{�{|lZ�jqKw��fw�y~�
t�pD{�w�pBrjl0{µ�jyz���vwK��l0{�lfyzt�w��@q���lfq��-�31 V ¨ v � �;x ³o{�pj}�pDn|wKt�w�pDy � � �¨	�ªt.wKn.�1�0pDy~n|l0Å�¢~lfy~�0l¡pj�
t�u~l&�(pjq��u~wKyU��¶�n|t�{�p��.nM��w�y�u~lfpD{�lf�2�M1 V ¨pv � x>��¨��ª��� w�n¬��t�pD{�¢vn¬�~l���y~lf��p�rDl0{²���Ç��l
wK�~l0yzt�wK�Ì���¡�O�"�5�.wst�uLt�u~l ���ª� pDqK�"}~{�p��~¢~��t�� ) & � � � &1��)^�@y~�"t�u~l � w�l.�jqK�Dl0�~{���� �±pj�
�¡�O�"�`�.wKt�u�t�u~l ���ª� pDqK�
n|¢~�H� � � � � � �L¨�k wst�u�t�u~wKn5w��~lfy�t�wK���0�@t�wKpDyS��t�uvlxqKpD�z�j{|wKt�u~��wK�
�vl0{�wsr@�@t�wsrDl�pj�\�jy$l0q�lf��lfyzt.w�y��<�`l0�fpD��lfn ������� @ 2�F�FGF 2��
	��Q� ��� $ @ ®�� @ 2�F�FGF 2�� $	 ®���	���¨
� g ���z� d�� e�� �	� �O���b�! �" � -T %D:�% - 8DF  %'& < � % < 0��  �/M & " 0 %*) =? ) < 1T8D& " %'04&}04&P+
�>X �! �" � � @ 2�F�F�F 2 �	Ì�)8�� � �7� 	 X ! &  1  :T:�% / 5s%'& < :eC�� 1�0  & " 1T8D& < 0 " 028D& " Qf% "
� � @ 2GF�F�F 2���	Ì� /M %*)60 �  �b8DF  �/ � 0^: " Qf% "ª" Q  �/M j T] 0^: " : &O8 /3 )¨% " 028D& 8 V " Q  �V 8 / S + @ � @ �FGF�F � +�	 ��	Ç�=� $ ® � m	0 " Q�+ �28 ��&O8 " %*)4)	�  �/ 8�%'& < ��82�YX

u\wKy��jqKqK�D� ��p�rj�@�0w��(�DwsrDlfn¬�L�0{|wKt�l0{�wKpDy�� pD{:��yv�~w�y~��l0qKl0��l0yzt�n.n��@t�wKn|�Ì��w�y~�L³o{�pj}�pDn|ws�
t�w�pDy � ¨��U¨�� lft � � � � � � 5 � * 5 � �D�.u~lf{�l %·���~w�� �\� �1��z�`l^t�u~l����j}1�vlf��y~lf���z�
� � � � � ���~�\��� $ �  $Ç�0���\� � �L�jy~��q�l�t ��� 5 � * 5 � ® � � � � � � 5 � �Q�`l¬t�u~l²Å�¢~pjt�w�lfy�tuvpD��pj��pD{|}~u~wKn��Æp@�/���ªrDlf�ft�pD{¬n|}��j�fl0n0¨ �(p�r@�j�fw��(n�u~p��.n��31 V ¨jv � � xO��³o{�pD}`pDn|wKt�wKpDy w'���
v ��� xO�~³o{�pj}�pDn|wKt�w�pDy wU¨ � � �
� g ���z� d�� e�� �	� �O� 4 � 0 " Q(&O8 " % " 028D& %D:s04&�i / 8LEr8;:e0 " 028D&��;X � # %D:T:eCfS  7" Qf% " ��
� %'& <�� @ � � X � V ��� 8 
�� 5 �s:�% " 0^: =? : 1T8D& < 0 " 028D& � % - 8DF  # " Q  &3� @ �
� � @ 2�F�F�F 2 � � �(8 � �@ � 5 �p:�% " 0^: =? : 1T8D& < 0 " 028D&N: � %'& < � 0 V %'& < 8D&�)65�0 V � � @ 2�FGF�F 2 � � �% /M )604&  % / )65 04& <� E  & <� & " 8DF  �/ �YX

� �



� ��
#��� ����� 	 � ��� ��� ��������	 � �	
�����

kml��@{�lµy~p��»�j�~q�l.t�p¡}~{�p�rjlBy�u~l0pj{�l0� � ¨ � � pD{xq�wKy~lZ�@{��@q��Dlf�~{��jwK���D{�pj¢~}~n:£L���~lf��yvl0�
p�rjl0{��L���.wst�u���n�pDqsrj�@�~q�l
w��~lfyzt�wKt§�±�fpD��}�pDyvl0yzt�£���¨.k¥l1n|u��jqKq �@l0lf}�t�u~l�yvpjt�@t�w�pDy
p@��t�u~l.}~{�l�rUwKpD¢~non�lf�ft�w�pDy~nf¨Qk¥l.���Z�"�jn|n�¢~��l�t�u��@t�£�wKno�
n|l0��w��~wK{�lf�ft/}~{|pU�v¢~�ft�£H�
0 & £��Z�¸�.u~l0{|l 0 w�n¡�±�~y~wKt�l��D{|pD¢~}S���jy~�-t�u��Wt�£��¡u��jn1� � lfr�ws�ª�~l0�fpD��}�pDn|wKt�w�pDy
£ � � � & >L�@�.uvl0{�l�t�u~l:¢~y~wK}�p@t�l0yzt\{��j�~wK�Z�jq � wKn\�fpD����¢vt�@t�wKrjl:�jy~�
> w�nQ�¬t�pD{|¢~n0¨
kmlcu~��rjl�t�u~l��~l0�fpD��}�pDn|wKt�w�pDy � � � � �@ � � � � � � � �
 pj� � w�yzt�p6y~pDy~wKn�pD��pD{�}vu~w��
wK{�{|l0�~¢~�fw��~qKl�>��§��pU�~¢vq�l0n �����jyv�$n|w�y~�fl+> w�n.�"t�pD{|¢~n��^lp��y~p��<t�u��@tµ�jqKq�t�u~l � ���j{�l
pjy~l��ª�~w���l0y~n|w�pDy~�jqF¨\kml(n�u��@q�q ��pD{�lfpBrjl0{µ�jn|n�¢~��l
t�u��@t � @ wKn�t�u~l�t�{|wKr�w��@q�>��§��pU�~¢vq�l�O�jy~��n�p6�jqKq�p�� t�u~lL}`pDn�n|w��~wKq�wst§�$t�u��@t � @ � ����¨o� lft 5 �vl0y~pjt�l����~y~wKt�l"l�¯�t�lfy~n�wKpDy
p@�
� �.wst�u �
�jqKpDw�n"�j{�pD¢~} 0¥¨ y¸p¥n��Wt�w�n��Ì�¦t�u~l$�0{|wKt�l0{�wKpDy pj��³o{�pD}`pDn|wKt�wKpDy � ¨{�-��l
yvl0l0� t�p6��yv� ��� 8�
c� 5 �,2�� ��8 � � .� � 5 �²n��@t�w�n|�Ì��wKy~�&�fpDy~�~wst�w�pjy~n � �zw6�@y~�7� pj�
³o{|pD}�pjn�wKt�w�pDy � ¨��L�jy~�$n�¢v�u6t�u~�@t ����2 � @ ���jyv�D� � � � � � � � 
 �j{�l�0±�§l0Å�¢~wsr@�j{�w��jyztZ¨-�lf� pD{|l6��l&n�uvpB�'u~p��¤t�p¥n�lfq�lf�ftct�u~l0n|l�l0qKl0��l0yzt�nf�:�^l6�1¢~n�t�n�lfq�lf�ft 0±�§w�yzr@�j{|w��jyzt
���§n|¢~�~n|}��j�0lfncpj� 5 �.uvw��uÄ�j{�l 0$�ªw�n�pj��pD{|}~u~wK��t�p 
c�F�1��xt�p �� @ � � ���@ �jyv� t�p
�� � � � � �� � � � � � � � �
 {�l0n|}�lf�ft�wKrDlfqK�j¨
�^pj{�pDqKq��j{�� �v¨�w�w���}~q�wKl0nµt�u��@t�t�u~l0{|l�l3¯Uw�n|t 0$�ªw�yzr@�j{�w��jyzt����§n|¢~�~n�}~�j�0lfn � � 2 � @ �jyv�� � pj� 5 �5wKn�pD��pD{�}vu~w��"�@n�0$�§��pU�v¢~q�lfn²t�p 
c�F�1�� �� @ �jy~� �� � {|l0n�}`l0��t�wsrDl0qs�D¨"kml
yvl0l0�°t�p��j�%.|¢~n�t�t�uvl0n�l"n|}��j�fl0n�n�p�t�u��@t¬t�u~l1}`pDqKl0n²p@�/t�u~lfw�{²lfq�lf��lfy�t�n�u��ZrDl"�fl0{�t�jwKy
}v{�pD}`l0{�t�w�lfn0¨ � lft�� �`l�t�u~lc�f¢~{|rjl��0pD{|{�lfn�}`pDy~�~wKy~�&t�p$t�u~l�� ¢~y~��t�w�pjym��lfq�� 5 �jyv�
�@n�n�¢v��l�t�u~�@t��+w�n�¢~yv{��j��wK��lf�±pBrjl0{
	�¨

� ¨ "¬�Ìt�lf{L�1¢~qKt�w�}~qs��w�y~���z� ��n�¢~wst�j�vq�l�{��Wt�w�pjy��jq^� ¢~yv�ft�wKpDy � 8 ���>�������l$�c�Z�
�jn�n|¢~��lLt�u~�@t¡�jq�q\t�u~l�l0q�lf��lfyzt�n
pj� � � �j{|lL{�l0�j¢~q��j{(pDy�� l�¯U�0lf}vt1}`pDn|n�w��vqK�
�@t^}`pDwKy�t�nx�j��p�rjl�	�¨	�&¢vqKt�wK}~q�wK�Z�@t�w�pDy�����n|¢~�u±�jyclfq�lf��lfy�tx�~p�l0n�y~pjt��u��jy~�jl
t�u~l�}~{�pj}�lf{|t§�-pj�:�`l0wKy~�6�jy 0$�ª��p��~¢~qKl"w�n|pD��pj{�}~u~wK�1t�p �� � ¨��5l�t #� w±��l
�±}`pDn|wKt�wsrDl1wKyzt�l0�jl0{�n�¢v�u-t�u��@t
�jyz�°lfq�l0��l0yzt�p@� � � u��jn
��}�pjq�l1pj��pD{|�~l0{(�@t��pDn�t # � � �@tµ�@y��±}`pDwKy�t��j��p�rjl�	�¨

wU¨ "¬�Ìt�lf{��1¢~qst�w�}vqK��w�y~�¡�z�±�"n�¢~wst�j�~qKl�{��Wt�w�pjy��jqÇ� ¢~y~�ft�w�pDy��v�^l(���Z���jn|n�¢~��l�t�u��@t
t�u~l�y~pDy~�fl0{|p�l0qKl0��l0yzt�n
pj� � � �j{|l�{|l0�D¢vq��j{(pDy�� l3¯v�fl0}vt"�@t
}�pDwKyzt�n¡�j��p�rjl
	 �jy~���@t²n�¢~�u�}`pDw�yzt�nµt�u~l���u��Zrjl"}�pDqKl0n¬pj�opD{��vl0{��@t�q�lZ�@n|t�#D¨!"¬�z�jwKyS�`t�u~w�n
�~pUlfn.y~pjt.�u��jyv�Dl
t�u~l(}~{�pj}�lf{|t§��pj���`l0w�yv��0±�§w�n|pD��pD{�}~uvw��¬t�p �� � ¨

�v¨ � w�y~�fl#0 wKn�{�lf�~¢~�ft�wKrjlj����l��c�Z�¦�>wK� � @�� ���¬�.{|wKt�l � @ � ����)( @ � @�� �o�.u~l0{|llZ�j�u � @�� �~wKn10±�§w�{|{�lf�~¢~�0wK�~q�l@¨ �5l�t�� @ 2�F�FGF 2�� �
�`lx��yvwKt�l�}�pjw�yzt�n¸pj�����on�¢v�u1t�u��@t

���



� wKn(y~pjt
{��j��wK�~l0�-�j�`pBrjl�t�u~l �����jy~�mn�¢~�u¥t�u��@t(t�uvl�lfq�l0��l0yzt�n¡pj� � @ �j{�l{�l0�j¢~q��j{��j�`p�rDl��jqKq~t�u~l ���F¨	� lftµ� ����l²�jy�w�yzt�l0�Dlf{^n�¢v�u±t�u��@t^�jq�q�t�u~l²lfq�l0��l0yzt�n
pj��« ��� �>� � ���O� � . � @�� �Çu��Zrjl¬}`pDq�lfn/pj�`pD{��vl0{x�@t/��pDn|t � �j�`p�rDl ���`�jy~���@toq�l0�jn|tpDy~l.l0qKl0��l0yztxu��jn��
}`pDq�l�p@�SpD{|�~l0{o}~{|l0�0wKn�lfqK� � �@txn�pD��l.}�pjw�yzt��j��p�rjl"���ª¨�y�uvl
n�}��j�fl +� @ � � ��)( @ «��^wKn
�j�z�jwKy 0±�§w�n|pD��pD{�}~uvw���t�p�� ���@ ¨ "²�~¢~n|w�y~�6y~pjt��@t�wKpDyS��^l����Z�-t�u~l0{|lf� pD{|l±�jn�n|¢~��lct�u��Wt � @ � ����)( @ � @�� �:�.u~lf{�l@�o� pj{�lZ�@�u wO�\t�uvl
l0q�lf��lfyzt�ncp@� � @�� �¬u��ZrDl&}�pDqKl0n�pj��pD{|�~l0{c�@t���pDn�t � �@t ���§�:�j{�l6{�l0�j¢~q��j{��@t
� � 2�� �� ���Ç�jyv�6n|pD��l�lfq�lf��lfy�tµpj� � @�� �5u��jnµ��n|w���}~q�l²}�pDqKl��@t ���ª¨

kml(y~p��<n|u~p�� u~p���t�p�n|l0qKl0�ft5����2�� @ �Ç�jy~��� � � � � � � � 
 ¨

����� �	��
������
������
� l�t D @ 2�FGF�F 2 D 	\�`l��jy 0$�§lfÅ�¢~wKr@�j{|w��jyzt(���§���@n�w�n�p@� � � ¨"k¥lL�0q��jw�� t�u~�@t(wK�� �;8 �
�@{�l�n�¢v�u6t�u~�@t. @ D @ � F�F�F � 	 D 	Ç�=�$ú® ��� pj{�n�pD��l+�%8 5 �vt�u~lfy&�@q�q� ��� �U¨�¿µpjt�l
t�u��@t^�jyz��l0q�lf��lfyzt �$Ü® ��u��jn:�
�0lf{�p�p@� pD{��vl0{��@t^qKlZ�jn�t^pjy~l²�Wt:�jyz��}`pDw�yzt��j�`pBrjl�	�¨
� w�y~�fl² @ D @ � F�F�F � 	 D 	�w�n^lfwKt�u~l0{x�0lf{�p1pD{�u��jn^�¡}`pDq�lµpj� pD{|�~l0{^�@t:qKlZ�jn�t #D���^l²�1¢~n|tu~��rjl" @ D @ � F�F�F � 	 D 	S� �v��u~l0yv�0l1 �\� ��� pj{²�jqKq �x� � 2�F�FGF 2��å¨�³o{�pj}�pDn|wKt�w�pDy � ¨ �
wK��}vq�w�lfn�t�u��@t/� pD{ �����È� D @ 2�F�F�F 2 D 	�� 8 5

	 � 
c� 5 ��*
 $ ����� 
Hu��@n^�(�jqKpDw�n��D{�pD¢v}
> p�rDlf{ 5 ¨ � wKy~�0l � � D @ 2�F�F�F 2 D 	��/� � D @ 2�F�F�F 2 D 	�� ���±� pD{^�@q�q � 8��
�@qF� 5 ®D�Ç�\� 0m� ���
wKn 0$�§lfÅ�¢~wKr@�j{|w��jyzt.�jyv�$n��@t�wKn|��lfn¬�fpDy~�~wst�wKpDy � pj�\³o{|pD}�pjn�wKt�w�pDy � ¨��v¨

����� �	��
������
���� �

"¬n^�@��p�rDl@����l¬�.{|wKt�l � @ � � �� ( @ � @�� ��wK� � @�� �v¨	u�pD{/l0�j�u ����q�l�t � ��� � � @�� ��� 3 . �`l²�@y0±�§l0Å�¢~wsr@�j{�w��jyzt
���ª���jn�wKn(pj� � @�� ���jy~�¥qKlft+� @ �*��� @U@ 2�FGF�F � �
3���� 8�� ���@ � 5 ��� 5 ��� ¨kml(�0q��jw��It�u��Wt � @ n��@t�w�n|�~l0nµ�0pDy~�vwKt�wKpDy~n wL�jy~� �Lpj��³x{|pD}`pDn�wst�w�pjy � ¨��U¨�.l0�0�jq�q`t�u��@tC$ @ w�n^t�u~l²t�{|wKr�w��@q�{|l0}~{|l0n�lfyzt�@t�w�pDy±pj� >L¨�y�u~lf{�lf� pj{�l�� �����  � �����\� � $� pj{��@q�q � 8 � @ � 5 ��� 5 ¨ "²n�n|¢~��l$t�u��@tLt�u~lf{�l$l�¯Uw�n�tc�fpDy~n�t�jyzt�n���� � n�¢~�uÄt�u��@t

' ��� � ��� � � � �����  � � # �o� # $�� pj{¬n|pD��l # 8 5 ¨ � lft|t�w�yv� � �5� '
3 .
� ( @ ��� � � � � �Ç��l�u~��rjl' ��)( @ � �
� # $�¨ u�pD{LlZ�@�u ���:qKlft"! �¡� � � 8 � @�� � & � � �<� �*$Ç� pD{�n|pD��l���8

� @�� @ � FGF�F �$#� @�� � � F�F�F � � @�� �
2 �B8 5 ��¨²¿¬pjt�l¡t�u~�@t�l0�j�u%! �QwKn��jy�0±�§w�yzr@�j{|w��jyzt

n|¢~�~n|}��j�0l&pj�&! �²�jy~� � �A8'! �F¨ y�u~l&lfq�lf��lfy�t�ncpj� � @�� � 2(�,�� ���j{�l6�jq�q�{|l0�D¢vq��j{
�@��p�rDl����Q�jy~�°�jy&l0q�lf��lfyzt�pj�/t�u~l¡� pD{|� #�$ �0�jy~y~p@t�u��ZrDl"��n�w���}~qKl
}`pDqKl1�j�`p�rDl ���ª¨
y�uvl0{�l�� pD{�l@�xt�u~l±l0qKl0��l0yztLpj� � @�� �.u~��r�wKy~�-��n|w���}~q�l�}�pjq�l��j�`p�rDl%���.w�n1y~p@tLw�y)! �ª¨
� w�y~�fl � @�� �.wKn"w�{�{|l0�~¢v�0w��vq�lj�Q��l±�1¢~n�tLu��ZrDl±t�u��@t*! �����;� ��¨`y�u~l0{|lf� pD{|l � �²� �v¨
� w�y~�flj�~� pD{�l0�j�u �|�~t�u~l&� � � � pD{|�¤�"���jn�wKn�pj� � @ �5�^l(u��Zrjl
t�u��@t¬�jq�q ��� � ���v¨

���



kml�t�u~lf{�l�� pD{�l�u��Zrjl±t�u��@t � @ ��� � @U@ 2�F�F�F 2/� �
3 �å� 8	� ���@ � 5 �
wKn�0$�§lfÅ�¢~wKr@�j{|w��jyzt�@y~�6n��@t�wKn|��lfn.�0pDy~�vwKt�wKpDy~n w"�jy~� �"pj��³x{|pD}`pDn�wst�w�pjy � ¨���¨

����� �	��
������
������� ¥ � � �
u�pD{
lZ�@�u � 2 w � ��� �q�lft � 1 � � � @�� ��� � . �`l��jy 0$�ªl0Å�¢~wsrj�@{�w��@y�t
���@n�w�n�pj��t�u~lc���n|¢~�~n|}��j�0l�p@� � � wKn�pD��pD{|}~u~w��/t�p � � .� ¨ y�uvl�� w�l��jq��Dlf�~{�� 
<�@�ft�n�pDy ���vr�w��²�¬y~pDyv�0l0{|p
�u~�j{��j��t�lf{¡pj�xt�uvlL� pj{��  $ �§�|�O� @ 2�FGF�F�� 	����²� ' � + � � � � � pD{�n|pD��lLwKy�t�l0�Dlf{�n + � � ¨"kml
n|u��jqKq¸n|u~p�� t�u��WtZ��� pD{µlZ�j�u �|�`t�u~l
l0q�lf��lfyzt�� �¸� �?1 � @ 2�F�F�F 2 1 � � . �;8 � � .� � 5 �o� 5 � .n��@t�wKn|��lfno�0pDy~�vwKt�wKpDy~nzw��jyv�>��pj�`³o{�pj}�pDn|wKt�w�pDy � ¨��"¨�y¸p(�~p�t�u~wKn\�^lµ�1¢~n�ton�u~p��Ät�u��@t
ws��� @ 2�F�F�F 2�� � . �j{|l^�fpDy~n|t��jyzt�nQn|¢~�u"t�u��Wt�� pD{�n�pD��l � 8 5 � �*$ � � ' + � � D � � �L� ' � � 1 � ��.uvl0{�l&���-� � D @ 2�FGF�F 2 D 	���Çt�uvl0y�l0�j�u � � �¢�v¨.¿µpjt�l(t�u��Wt¬t�u~l D � �jy~�&t�u~l�1 � � �j{�l{|l0�D¢vq��j{(l�¯U�fl0}vtL�@��p�rDl 	�¨�y�u~l0{|lf� pD{|l��jyz�-n�¢~�u ���1¢vn|t��jq�n|p&�`l�{|l0�D¢~q��j{¡�@t1�@q�q
}`pDwKy�t�n�l�¯U�0lf}vt²t�u~pDn|l¡�@��p�rDl 	�¨zy�u~l0{|lf� pD{|l
t�u~l0{|l¡wKn.��}`pDwKy�tµ�@��p�rDl 	 n�¢~�u$t�u��@t
t�u~l
pD{��~lf{¬p@� ��wKn²�@tµ��pDn|t �v¨ ":t²n|¢~�u°�L}�pjw�yzt5� $ � � ' + � � D � � �c�.w�qKqSu��ZrDl���}`pDq�lp@��pj{��~lf{�pj�\pj{��~lf{��@t.q�l0�jn|t #D��wK�5wKt:w�n:y~p@t.�0l0{|p~�v�.u~lf{�l0�jn ' � � 1 � � �.w�q�q`u��ZrDl
�"}`pDq�lp@�/pD{��vl0{��Wt���pDn|t�# � � ¨µkml��jlft��*$ � � ' + � D � � ��� ' � � 1 � � � �U¨ � wKy~�0l
t�u~l 1 � �� pj{��·�L���jn|w�nf�v�^l
�0pjy~�0qK¢~�~l�t�u��Wtµ�jq�q � � �(�v¨

y�u~l 0$�§lfÅ�¢~wKr@�j{|w��jyzt�lfq�l0��l0yzt�n?��� �jy~��� �ª� �/� � F�F�F 2�
� ¢~qs��q�q�t�u~l
�0pDy~�vwKt�wKpDy~n
p@�.³x{|pD}`pDn�wst�w�pjy � ¨{�v¨�y�u~wKn1l0y~�vn1t�u~l�}v{�p�pj�.pj� y�u~l0pj{�l0� � ¨ � � pD{��j{�pD¢~}vn1�.wKt�u �
n|pDqKr@�j�vq�l�wK�~l0yzt�wst§���0pj��}`pDy~lfy�t0¨
��� h~¾ ��� ¼	� ��� �  :eQf%*)4)r%�E EJ)65 " Q  S  �" QP8 < 8 V�" Q 0^:h:  1 " 028D& " 8 " Q  :eC - + / 8DCAE�£H��o®*w!� & �O� ) &È�F� � �"�|��8 V �p��
B�K�µ� <� 2= &  3< %D:

£H��������
� � � �
� � � �
� � � �
� � � �

������ 2�� 8°� ) 2���2��=8°��� � �������
� � � � �
� � � �
� � � � �
� � � �

������ �2F
�!:e04&P+ " Q  % - 8DF  &O8 " % " 028D&N#zm  Qf%'F  

><���*���¬�������
� � � �
� � � �
� � � �
� � � �

� ���� 2 �)8�� ) �

wD�



� @ � � ���/� �����
� � � �
� � � �
� � � �
� � � �

� ���� 2��=8°� �
� � � � ���/� �����

� � � �
� � � �
� � � �
� � � �

� ���� 2 �=8°� �
0'��������

� � � �
� � � �
� � � �
� � � �

������ 2 � ��� � � F
�j8 "l p" Qf% "�" Q  %�1 " 028D&�8 V 0 8D& > 0^: " / 04F.0 %*)�m	Q  �/M %D: " Q  %�1 " 028D& 8 V 0 8D& � @ %'& <� � :  & < :o%'&  )  S  & "W" 8�0 " : 04&}F  �/ :  X[Z\Q  %�1 " 028D&78 V > 8D& � @ 0^: " / 04F.0 %*) m	Q 0�)  � � ��� � �r@� ��� ��� V 8 / %*)4) ���=82> %'& < �	� 8 � � X�! �" �<� ���O��� %'& < 5 � ����
���m	Q  �/M 
d��� c ��@c X��j8 "l s" Qf% " " Q 0^: Qf%D: &O8
/ %'So0 = 13% " 028D&|% - 8DF  	¢X ! 13%*)91�CP)¨% " 028D& :eQP8Dm�: " Qf% "?" Q  WV 8')4)98Dm	04&P+�1�QP8D021  :q:�% " 0^: V 5
1T8D& < 0 " 028D&N: � # � %'& < � X
� X � � 0^: " Q  � Il:UEP%'& 8 V �
�X Z\Q 0^:  )  S  & " Qf%D:�%�Er8')  8 V 8 /$<� �/ � % " Er8D04& " :

% - 8DF  	¢X
� X � � 0^: " Q  � Il:UEP%'& 8 V �}�;X Z\Q 0^:  )  S  & " Qf%D:o%�Er8')  8 V 8 /$<� �/ w�% " Er8D04& " :

% - 8DF  	¢X
� X � @ 0^: " Q  � Il:UEP%'&s8 V @c �f� 
�X

�  _" Q  �/M 2V 8 /M Qf%'F  ¤" Qf% "?" Q  S�% "�/ 0 ]

��� �����
� � �
 � �
� � � �
� � � �c �f�� � � �

� ���� F
0^:!0`I  ��Cf04F;% / 0 %'& " X !q:o04& �	] %'SBEJ)  �'X��78D&  13%'& = & < +� 8¦�jq����F�Ç�p:eC}1�Q " Qf% " " Q  
< 0��  �/M & " 0 %*)  ��Cr% " 028D& 
 $~� +�"
 /3 %*)60 �  :.£t%D:p0 " :>n�%*)98D0^: + / 8DC;E`8DF  �/ �������O���eX

w �



� � ������� �	!� �_���

�§y¦t�u~l�n�}`l0�fw��jq^�Z�jn|l�pj�¬��n�pDqsrj�@�~q�l�w��~lfy�t�wKt§�m�0pD��}`pDy~l0yztL£����/y~p@t�l�t�u~�@t"pD¢~{�{�l��
�@q�w��0�@t�wKpDy¦pj�(£+�jnc�m�~ws��lf{�lfy�t�w��jq¬�(�jq�pjw�n"�D{|pD¢~} wKn��fpDy~n�t�{�¢v�ft�wsrDl6¢~} t�p¥�-��yvwKt�l
lf�1�`l0�~�~wKy~�
}~{�pD�vq�l0� pj�S�fq��jn|n�w��0�jq`�(�jq�pDwKnQt�u~lfpD{|�Lp�rjl0{����>���¨z� lftx¢~nx�~{�wKl��~�L{|l0�0�jq�q
t�u~w�n�}v{�p��0l0�v¢~{�l@¨

��wKrjl0y1£ �jyv�"�jy�wK{�{|l0�~¢~�fw��~qKlx£��Ft�pD{|n�pD{�«»p�rjl0{/�������O�����z�jy~� � t�u~lxw�yv�~¢~�0lf�
�>w�{|{�l0�v¢~�0wK�~q�lB��£¡®j£��|�ªt�pD{�n|pD{0��q�l�t 5 � ��� � �:��l1�cn�pDqK¢vt�wKpDy�pj�/t�u~l���yvwKt�l�l0�1�`l0�U�
�vw�y~�$}~{�pj�~q�lf� � pD{ 0 * £¡®j£��Z���.uvl0{�l 0 w�n
�±��y~wKt�l�n|¢~�~�D{|pD¢~} p@�.£¤�c�j}v}~w�y~�
n|¢~{ .|lf�ft�wKrDlfqK��t�p"£¡®j£ � � �.wKt�uc{�l0n|}�lf�ft�t�p +���§}`pDwKy�t�n���¨\k¥l¬�0pDyvn|t�{|¢~�ftµ�@y�w�{|{�l0�v¢~�0wK�~q�l
0±�ªt�pj{�n�pj{ �($ n|¢~�u°t�u��Wt 5 � ��� �($ ���jy~��n|¢~�u°t�u��Wt �($ w�yv�~¢~�0lfn � � pD{�£¡®j£ � ¨
y�uvl0{�l�wKn:�1¢~yvw�Å�¢~l��~lf{�wsrj�Wt�w�pjy��6l3¯�t�l0yv�~w�y~� aadc pDy$��� � �o�jy~� 5 �v�jy~����l�l�¯�t�lfy~�
� �0pjy~n|t�{�¢~��t�wKrjl0qs�¥t�p��&�~l0{|wKr@�@t�w�pDy +�ÄpDy¦��� � $ &¦£��0��{|lZ�jqKw��0wKy~� 0 & £�L�@n¡t�uvl
�(�jqKpDw�nx�D{�pj¢~}±pj�5t�u~l�³ow��0�j{����ª´ol0n|n�wKpjt:l3¯Ut�l0y~n|w�pDy&��� � $ &6£��f�xp@�Q�`¨	y�u~l(£��ªn|t��j�~q�l
n|¢~�v��lfq�� ���ª«L�¡pj�(��� �($ &Ä£ � �¡w�n"t�uvl0y �-³ow��Z�@{��U�F´ol0n�n|w�pjt�l3¯Ut�l0y~n|w�pDyÄpj�(�¦�.wKt�u
�(�jqKpDw�n��D{�pD¢v}&£L¨

�§y-}��j{�t�w��f¢~q��@{0��ws�o�^l��j{|l"�DwKrjl0y-�c��l0qK� 5 �5�jq��Dlf�~{��@w��1p�rDlf{¡���.wst�u���yvwKt�l��(�W�
qKpDw�n��j{�pD¢~} 0¥� ��lc�Z�@yml���lf�ft�wsrDlfqK��{�l0�jq�wK�0lL�jyz���D{|pD¢~}mpj��t�u~lL� pD{�� 0 & £��Z��£�
�fpDy~y~lf�ft�l0���@y~�6n|pDqKr@�j�vq�lj�v�jnµ�"�~wK��l0{|l0yzt�w��jq5�(�jq�pDwKn^�D{|pD¢~}$p�rDl0{¬��¨


)	 ��	j�	j��� 	!�

v � x��1¨ -^lf{|t�{��jy~���	�  F.0  m 8 V�
 � lf�ft�¢v{�l0n¡pDy¥�vwK��l0{�lfyzt�w��@qx�
�jqKpDw�n�t�u~l0pj{|��&�z� "�¨
�&�j�Dw�����-^¢~qKqF¨ "q� � �'�$� �.�*�*� ��}w �*� � w �'� ¨ � }~{�wKy~�Dl0{:´olf{�q��j�~� �.�'� � ¨

v{w;x�"¡¨�-^pD{|l0qO� . � �¸¼ hvg�a ���Ç¼ b�gWh �>i���g � ½ � d �~n|l0�fpDy~�$l0�~wst�w�pjyS� � }v{�w�yv�Dl0{^´olf{�q��j�~�
���*� � ¨

v,�Dx�"¡¨�-^pD{|l0q��jy~� �~¨ë�ª³\¨ � l0{|{�lj�hZ\Q�� 8 /�� S  : <� z= &}0 " C <� _ &|1T8DQP8DS>8')98T+D0  +*%*)98D0^:e0�I
 &}&  �}�^pD����l0yzt0¨����@t�u�¨}�¬lfqKr`¨K� /�� � �.�*�D� � � � � � � � � �.�'� ¨

v � x¤�²¨7�^u~lfr@�jqKq�l��D� �¤� º¼f� g � ¼ �5¼ d � g � ½ �o¼ d �5¼ . � ¼ �»´opDqO¨{�$�� �cg � ½ �o¼ dh ��� º¼ b¸g ����½ ¼ d �O�¬l0{|�c�@y~yS�~³\�j{�wKn0� �.� � � ¨
v � x(³�¨ ��lfq�wK�Dy~lj�	� hve º¼���� g � ¼ d&e�h � � h��H� ¼ �2�¸¼ d �zy�u~l±��{�pjt�u~l0y~�vw�l0�T�su�l0n�t�n|�u~{�ws�Ìt

w���}S¨ � � � � �.� � ��³o{�pD�j{�l0n|n¬wKy ���@t�u�¨ � � � ���*� �v��-�w�{M��u���@¢~n�lf{0¨
w'w



v � x��~¨D�²�@{|t����jy~y���� � e � ¼�������¼ g@d ¼ � g � b � ¼ ¾ � � � ��� ¼ g ¼ � e � h � ��h ��� �Od �¤� ¼	�
� g�� ��³o{�lf}~{�wKyztZ� �¬yvwKrDlf{�n|wKt ��Wt �¬l0wK�~l0qK��lf{��~�}w'�*� wU¨

v � x¡�"¨��¬p��u~n|�u~w�qK�S��
 h�dG�>i ��� ¼�� g�� �	! a ���`¼ b¸gWh �>i ��g � ½ � dLh � � . � ¼ a ���Ç¼	�b¸gWh�d ����{��j�~¢~�@t�ljy¸l�¯�t�nµw�y ���Wt�u~lf�c�@t�w��fn0� � 4 � � }~{|w�y~�Dlf{��F´ol0{�q��j�~� �.�*� � ¨
v � x��.¨{�
¨1��pDqK�u~w�y�� � ��� ¼ g ¼ � e � h � a ���`¼ b¸gWh�h � � a ���Ç¼ b�gWh �>i �cg � ½ � d � "¬�Z�W��vl0��w���³o{�lfn�n0� �.���'� ¨
v � x��.¨{�
¨ �(pjq��u~wKyS� !q),+  .-�/ %'021 + / 8DC;E}: %'& < %*),+  .-�/ %'021 <� E  & <� &O1  � "²��l0{f¨ �~¨

�&�@t�uS¨s� �� � ���*�*� ��� � ��� � � � �.�D� ¨
v � �Dx��~¨ ��p�r@�j�0wK�j� Z\Q  �e&}F  �/ :  i / 8 - )  S 04& " Q  n�%*)98D0^: Z\Q  8 / 5`8 V �j0��  �/M & " 0 %*)

��0  ) < :�� "²y~y~�jq�n�pj� ���@t�u~l0���@t�w��0nf� � � � �'� �W� � � � � �.�*�*� ¨
v � � x��~¨ ��p�r@�j�0wK�j���W& " Q  �T&}F  �/ :  i / 8 - )  S 04& " Q  n�%*)98D0^:�Z\Q  8 / 5�8 V �j0��  �/M & " 0 %*)

��0  ) < :�� "²y~y~�jq�n�pj� ���@t�u~l0���@t�w��0nf� �	/ �}w �*� �dw �'� � �.� � � ¨
v � w;x � ¨��¸�@y~�~� a ���Ç¼ b¸gWh �}y�u~wK{�� �o�~wKt�w�pDyS� "²�~�vw�n�pjyU�ªkml0n|q�lf�j� �.�*� �U¨
v � �Dx�"¡¨J���j�DwK�S� . ¼ ije�½5g ¼ d �	� � ��� ¼ g ¼ � e � h � ��h ��� �>d�e � ¼f� g�� � �¬yvwKrDlf{�n|wKt§� � l0���t�¢~{�l � lf{�wKl0n0� "¬��lf{�wK�Z�jy ���@t�u~l0���@t�w��Z�@q � p��0w�l�t§�D� � l0�0pjy~�&lf�~wKt�w�pDyS� �.�*�'� ¨
v ��� x¤�²¨��6wKt�n|�u~wo�jy~���¥¨�u^¨ � w�y~�jl0{0� � 8D&}&  1 "l 3<�� 04&  % / n / 8DCAE}:�%D: �j0��  �/M & " 0 %*)

n�%*)98D0^:>n / 8DCAE}:����DpD¢~{|y��jqSpj�1"²qK�Dl0�~{��v� � � � ���*�*�W�U� � � � �.�*�*� ��¨
v ��� x��m¨jr@�jy"�~l0{/³o¢vt0��n�%*)98D0^: Z\Q  8 / 5_8 V < 0��  �/M & " 0 %*)  ��CN% " 028D&N:T# %*),+  .-�/ %'021W+ / 8DCAE}:

%'& <>� 0  %*),+  .-�/ %D:��}�Dpj¢~{�y��@q pj� � �U����pDqKw��p�^pj��}~¢Ut�@t�w�pDyS� 
 � � �'� � � � � wU� �.�*�*� ¨
v �.� x��m¨ rj�@y �vl0{ ³o¢vtZ� �  1  & " m?8 /�� 04& < 0��  �/M & " 0 %*) n�%*)98D0^: " Q  8 / 5j�

� Àl0��w�y��jwK{�l -^pD¢~{|���'��wF�`rDpDqK¢~��l �.�*��� � �*� �Ol�¯U}`pDn�Àl �D� � ��3"²n�tUÀl0{|w�n|Å�¢vlj� � p��0w�ÀlftUÀl
�&�@t�u�Àlf�c�Wt�w�Å�¢~l(�~l�u�{��@y~�0l@��³Q�j{|w�n0� �.�*�*� ¨

v ��� x��m¨¬r@�jy��vl0{&³o¢vt°�jy~���m¨�u^¨ � wKy~�Dl0{f� ��h ��� �>d ��� ¼�� g�� �	! � ��� ¼ g ¼ � e � h �� ��½�hUe � � � d ��t�p��j}v}�l0�j{0¨
v �.� x��~¨Ju^¨N�µwst�tZ� � ��� ¼ g ¼ � e � h � a ���Ç¼ b¸gWh � "²�$¨}���@t�uS¨ � p��j¨J�^pDqKqF¨v³o¢~��¨K��´opDqO¨}�*�v�

"¬�6¨N���@t�u�¨ � p��j¨s� �.� � �U¨
v �.� x��~¨ ³\¨?�µ�j��wKn0� acb � ½5e¦e � ¼�� ���`¼ g@d ¼ � g � b � ¼ ¾ � � � ��� ¼ g ¼ � e � h � ��h ��� �>d

��� ¼�� g�� " e � ¼ � ��� ¼ g ¼ � e � h � acb � ��h � �vhvg � �	���Z¼ ije�½¸g ¼ �"¢~y~}v¢~�~q�wKn�u~lf����jy�¢~n|�0{�wK}vtZ� �.�*�'� ¨
wD�



v,w'�Dx��~¨ ³\¨p�µ�j��w�nf��! - 8DC "�" Q  04&}F  �/ :  E / 8 - )  S 04& < 0��  �/M & " 0 %*)>n�%*)98D0^: " Q  8 / 5��
" Q  �< 0��  �/M & " 0 %*) ! - Q 5*%'& � % / 1T8D& �  1 " C /M �µwKy �¤� ¼�� e � � ¼ d � � ¼ �ª� ¾ ¼ � �	�h � ��� � � b ¼ gWe��Kd � 
 e � � g � b � ¼ ¾ ��kmpD{�qK� � �fw�lfy�t�wK���(³o¢~�~qO¨¸� �o�~wKt�pD{�n(-²¨{�/¨��~¨
-�{��D�'��n|�c�v�`�"¨ �L¨r�§����w�yN�Ç�r�¥¨~r@�jy±�~l0{.³o¢vtf��� � w�y~�D�j}�pj{�l �.�'�*� ¨

v,w � x��~¨ ³\¨ � lf{�{|lj��� � � � ¾ ����� � � ¼ ��h ��� �>dG� ¼ � ��¼ ���0w�yvÅ�¢vwFÁl0��lIÀl0�~wst�w�pjyS�o� l0��t�¢~{|l
¿µpjt�lfn¬wKy����@t�u~l0���@t�wK�0nf� 4 � � }~{�wKy~�Dlf{��ª´olf{�q��j�~� ���*�'� ¨

v,w*w;x��m¨�u^¨ � w�yv�Dl0{f����8 < CP)60�8 V )604&  % /�< 0��  �/M & " 0 %*)  ��Cr% " 028D&N:`8D& " Q  �h0  S�%'&}&
:UE�Q  �/M m	0 " Q =ª]  3< n�%*)98D0^:�+ / 8DCAE}:��:³Q�@�0wK�~� �~¨?���@t�u�¨K� ��� 
 �.¿¬p~¨WwÄ� �.�*� ����
� � �W�d� � � ¨

v,w'�Dx¤�²¨Py�{|lftM�jpj���jy~���¥¨Py�{|lftM�jpj���
	O8')6C " 028D& 8 Vq" Q  04&}F  �/ :  E / 8 - )  S 8 Vq< 0��  �/M &�I
" 0 %*)�n�%*)98D0^: " Q  8 / 5¤04& " Q  1�)¨%D:T:e0213%*)}13%D:  ��"¬��lf{0¨ �~¨*���@t�u�¨K� � � � � � � � w � � � �*�*wU¨

v,w � x��
¨Q´opDq ��qKl0w�y�� ��g � ½ � dmh�d ��h ��� �>d ��g � ½ � d �W�:�j�1�v{�w��v�Dl � t�¢v�~w�lfn"w�y "²�U�r@�jyv�0l0�[���@t�u~l0���@t�wK�0nf�v´opDqF¨ � �v���:�j���~{�wK�~�Dl �¬yvwKrDlf{�n|wKt§��³o{�lfn�nf� ���*�*� ¨
v,w � x -¬¨ "¡¨�u^¨~kml0uU� {�wKt��j� � � �2� � e ¼ . � �¸¼ hvg���g � ½ � d � � }~{�wKy~�Dl0{å�ª´olf{�q��@�~� �.��� �v¨

w �


