
���������
	�� ��
���� � 	����
� 	�������� � �������  !#"���	����
	$�  �%����&'�#�

(%)+*-,/.+0214365
798;:<0�=;=
> *-,@?;?BAC3EDF7F.G?H,<I

J *�?H,/K60$8ML-N/N<N

O�P@QSRUTWV$XYR

Z\[^]`_ba$cdafehgia^gjeS_jeSkmlj_n_j]porqts;u^gjlj[�vwsYgyx�ehgnz{u$|}lj]}~Ygy]�xBcY|�~YsYgy]}lj[^z�_iqtsYgn_�s;|}��]�k�~�lj[�e��@s;]`_j_�s;k
a^gjsY�$|�eSz
��l+��s{�Ev������h|}e6cY|}~YsYgy]}lj[^z�_h�;lj[�gjehe��^u^|�|^��u^|}lj]�~Ygy]�x����<�r����cY|}~YsYgy]�lj[^z�_h��cYk^x�ljcYu�e�o�v
l�gycdafs;|�cdlj]}s;k �<Z\[�e�cY|}~YsYgy]}lj[^z�_¡cdgjeEx�eS_y��gy]}�feSx�cYk^x���s;z�a-cdgjeSx �Hu$_j]�k�~ik�u^z�ehgy]`�hcY|�e�o�afehgy]�z�eSkmlj_
l�si]�kH�YeS_�lj]}~;cdl�eFlj[�e9l�gyu^k$�hcdlj]}s;knehgjgjsYgy_h�YgyeS_j]�x^u^cY|`_h�¢_js;|�u�lj]}s;knehgjgjsYg£_h�;cYk^x¤��s;z�a$u�ljcdlj]�s;k^cY|���sYgy¥-�
¦ |`|§x�eSz�s;k^_jl�gycdl�eSx�q¨s;u�gjlj[�vwsYg£x�ehgE��s;kH�Yehgj~YeSk^��eY�f�$u�lFlj[�encY|}~YsYgy]}lj[$z�_F�$cY_�eSx�s;k�lj[�en��s;z�a$cY��l
qts;u^gjlj[�vwsYgyx�ehg����©eS[�g£_�l�eS|�|}eSkB��ehgyq¨cY[�gyeSk-�ªx^]�_y��gjehlj]}«Scdlj]}s;kra^gys�x^u$��eSx¬_jz�cY|�|�ehgbehgjgjsYgy_blj[$cYk¬ljcYu
e�o�l�g£cda�s;|`cdlj]}s;k �

ZF��sisYq�lj[�e\cY|}~YsYgy]}lj[$z�_���ehgje\]�z�a$|�eSz�eSkml�eSx�]`k¤lj[�e\cYx^cda^lj]}�Ye�z{u^|�lj]}~Ygy]�xn[Hu^gjgy]��hcYk�eFz�s�x�eS|
�®­6¯ª° ¦�± l�s�_js;|}�Ye�lj[�e{�@s;]`_j_�s;k�eS²�u^cdlj]}s;k©gjeS|�cdlj]�k^~��YsYgjlj]��h]}l+��cYk^x�_�l�gjeScYz�q¨u^k$��lj]}s;k%�¨a^gyeh��]pv
s;u^_j|}��_�s;|}�YeSx��H�
c�_�eS��s;k$x�vwsYgyx�ehg6�/�B�³cY|}~YsYgy]}lj[^z��£� ¦ |�lj[�s;u�~;[
q¨s;u�gjlj[�vwsYg£x�ehgEcY�h�hu�gycY���
�9cY_
cY�y[^]�eh�YeSx�q¨sYg´lj[^cdl¡eS²�u^cdlj]}s;k§�;lj[�ehgje\�9cY_´|`]}l�lj|}eF�y[^cYk^~Ye�]�k¤lj[�eEsU�YehgycY|�|-cY�h�hu�gycY����sYq�lj[�eEz�s�x�eS|µ�
x^u�e6cda^a$cdgjeSkHlj|}��l�snlj[�e6��s;kHlj]�k�u�eSx�u^_�eEsYq@c�_�eS��s;k^x�vwsYgyx�ehgFx^]�_j��gyehlj]}«Scdlj]}s;k�sYq�lj[�e�sYlj[^ehg�eS²�u^c¢v
lj]}s;k¶��cYx��YeS��lj]�s;k�sYq<�YsYgjlj]��h]}l+���£�

· 0�*�¸FIF)+*�¹@.iAB0$ºª,@8;?¬(%,F3\N<N§»U¼¡½
¾%0-ºE¹�8;?H¿À0-I�?r,/Á�1�¹�?H¸90-¿�¹�?H)�*$=®¹/IFÂÄÃ®,<¿Àº\7�?m0$8 > *-)G0�IF*^0

Ã®.�¹@8;Å�=;,<IÇÆ%IF)wÈ�0$8H=;)w?¢É<Ê9Ë�,�?�=;Â\¹/¿'Ê�(¶0^ÌÎÍ
,/8;Å

ÏiÐ�ÑyÒ%Ó©Ô�Õ�Ö×Ó�Ø�Ò�Ò�Ù Ú�ÚFÔ�Õ$ÛSÜmÝÇÞ�ßàÛyÐ9Ü
áªâäã ÜåÔYæèç�Ø�é@Ø<ê�ërÜ�Ò$ÜHØ�Õ ã Ð

ì Ø�Õ�ÑyíbÜ ì Ü-ÛSÜmÔ�ÕmÔ<êwÔ�î§ßàØ�íªÝ×ïèÛyð�Ô�ÒSÚ�Ð9Ü�Õ�Ñ ã�ñ6ò Ü ã ÛyÒ�ó�ÕmÔ�î�Õ;Ø�ð
ô ÕmØ�í6ÛyÒ�çCõ�õ�õ�ö$÷FøYù<ú/øYö�ø;õ�ö�õ/ûÀØ�íªÝüçCõ�õ�õ�ö$÷Fødù<ú/ø;ö�øYõ/û�ý@ú



þ�ÿ������������

	 
���
�����������
������ 	

� ����
� !
��"���# $���&%' �()�"�+*,�����.-0/�
�( 1

24365 798$:<;�=?>$:A@CB$DE=�F$@G:A; 3H3I3H3I3H3H3I3H3I3H3<3I3H3H3I3H3I3H3H3I3H3<3I3H3I3H3H3I3H3I3H3 J

243K2 798$:�LNMPORQ4SA@G:HT�@VU.=.DEW6XY8$; 3H3I3H3H3I3H3I3H3<3I3H3H3I3H3I3H3H3I3H3<3I3H3I3H3H3I3H3I3H3 Z

243[J 798$:H\�]$@G@_^`]$@VXEWGU.DaWG>bT�@VU.=.DaWVXY8!;dc"\�^+eHfg3<3I3H3H3I3H3I3H3H3I3H3<3I3H3I3H3H3I3H3I3H3 Z

243hZ ij:AkaXEDEWGSlXYWV=.mb=.B�:�DYTnXY=.Dako3I3H3I3H3H3I3H3I3H3<3I3H3H3I3H3I3H3H3I3H3<3I3H3I3H3H3I3H3I3H3 p

243Kp qrmsXY:�DaBt=�@uTvXEWG=.m 3H3I3<3H3I3H3I3H3H3I3H3I3H3<3I3H3H3I3H3I3H3H3I3H3<3I3H3I3H3H3I3H3I3H3 p

243[w xyWGkaS�DE:lXYWVz)TvXEWG=.mbTvm$>�Da:�@GTn{!TvXYWV=.mbkES|8$:A;�:Ak+3<3I3H3H3I3H3I3H3H3I3H3<3I3H3I3H3H3I3H3I3H3 p

243[w!3V5 798!:,p�MrB�=.WGmsX9k}XY:�m!S�WG@o3H3H3I3H3I3H3<3I3H3H3I3H3I3H3H3I3H3<3I3H3I3H3H3I3H3I3H3 p

243[w!3~2 798!:,^`:�8$DakaXY:A@G@V:�m�L�:�Da�"Tv8$DE:Am�c�^`L<f�>$W6��:ADE:�m!S�:HkaXY:Am$S�WV@�3<3I3H3I3H3H3I3H3I3H3 w

243[w!3KJ 7�T�]`:l{?XYDET�B�=.@uTvXEWG=.m�3I3H3H3I3H3I3H3<3I3H3H3I3H3I3H3H3I3H3<3I3H3I3H3H3I3H3I3H3 �

243K� O�=.ms�.:ADEU.:Am$S�:H�"T�SAXE=.DEkjT�m$>�ka;�=?=�XY8!WGm$U'�"T�SlXY=.Dak�3H3I3H3I3H3H3I3H3<3I3H3I3H3H3I3H3I3H3 �

243[� ^�:)TvkE]$DaWGm$U�S�=�m0��:�DaU.:�m$SA:�T�m$>�SA=.;�B!]!X|TvXEWG=.m$T�@t�R=.DE��3I3H3H3I3H3<3I3H3I3H3H3I3H3I3H3 �

1 �b-4(��.�v��/_
��"��������
��_-+������
������n�����b�"�����n��
�����( �

� ����� -0�n���. ���¡�-?()����
�(� $���¢*I��� /� $�n��(�����( 	�	

Z$365 O�=.;£B�T�DEWVkE=.mb=v��XE8$:�LNM}ORQ?SA@G:HT�@GU�=.DEW6XY8$;£k¤3I3H3H3I3H3I3H3H3I3H3<3I3H3I3H3H3I3H3I3H3 5.5

Z$3K2 O�=.;£B�T�DEWVkE=.mb=v��XE8$:H\�^+e¥T�@VU.=.DaWVXY8!;�k�3H3<3I3H3H3I3H3I3H3H3I3H3<3I3H3I3H3H3I3H3I3H3 5)Z

Z$3[J ¦N]$;£:�DaWGS�T�@�Da:�kE]!@VXYk9��Da=.;§X|Tv]`:¨{?XYDYTvBt=.@GTvXYWV=.m§3H3H3I3H3I3H3H3I3H3<3I3H3I3H3H3I3H3I3H3 5��

© ��/�/��"���. !
��"���ª
���
��_-«��¬���%���¡®­��_�n�n�"�. ��_-+�o���_-4� 	?¯

° *I�t���s�"��()������( ��±

� ��/�/�-?�����³²�´I�b�s�s���� ���µ����9
��_-«�·¶¸���"()�.��-0
��"¹s !
��"��� ��	

WVW



º » �b�½¼Fÿ�¾«¿«À��½Á¢ÿ£�

^�T�msQ m?]!;�:ADEWGS�T�@�;£:AXE8$=?>$k�8�T)�.:bF�:�:Am�>!:A�.:A@G=.B�:�>ÂXY=«ka=.@V��:�:�@V@GWVB!XYWVS�F�=.]$m$>$T�DaQ���Tv@G]$:�B!DE=.F$@V:�;£k�3
7�Q4B!WGS)Tv@G@VQ�Ã�kE]$S|8�B$DE=�F$@G:A;�k�T�Da:bkE=.@6�.:A>#FsQ�Ä�DakaX�>$WVkESADE:AXEWGzAWGm$U�c�:�3hU$3VÃ�Ä�m$W6XY:b>$W6��:ADE:Am$S�:Ak|f�T�m$>ªXY8!:�m
kE=�@V�?WGm$U�XY8$:�Da:�ka]$@VXEWGm$U+k}Q?kaXY:A;¸=���@VWGm$:�T�D,:AÅ?]$TvXYWV=.m$k�Ã�:AWVXE8$:�D'>!WGDE:ASAXE@VQÆc"FsQÂe<T�]$kakEWGT�m�:�@VWG;£WGm�TnXYWG=�m�f
=.DNWVXY:ADYTvXEWV��:�@VQ�c�]$kEWVm$U�TÇDa:�@uT�{$TnXYWG=�m�kES|8!:�;£:�kE]$S|8ÈT�kyeHT�]!kEk}MPÉ4:�WV>$:�@�=.D�É!Ê<iNfl3�ËNm!��=�DaXY]!m�TvXY:A@VQ�ÃtXY8!:
T�;£=.]$msX9=��_�R=.DE��DE:AÅ?]!WGDE:A>bXY=�kE=�@V�.:y��=�D�XY8$:�]!m$�0m$=���m$k�]$kEWVm$U'XY8$:AkE:<;£:AXY8!=4>$k�WGk�m$=vX�B$DE=.B�=.D}XYWG=�m�T�@
XY=`XY8$:£m0]$;'F�:�DH=���]!m$�0m$=���m$k�ÌÍWVXHWGk<@GT�DEU.:AD�3Ç\�=�D<XE8$WGkHDE:�T�kE=�mCÃ��"T�k}XY:ADIka=.@V��:�DEkH8�T)�.:ÇFt:A:�m ka=.]$U.8sX�3
Êym$:<kE]$S|8`XY:AS|8$m$WGÅ0]$:HWGk9;,]$@VXEWGU.DaWG>Ç;£:AXE8$=?>$k�3

^�]$@6XYWGU�DEWG>`;£:AXY8!=4>$kÎT�DE:I�"T�kaXÎWVXY:ADYTvXEWV��:Ika=.@V��:�DEkÎF�T�kE:A>Ï=.m+DE:AkaXEDEWGSlXYWVm$U�T�m!>+WGmsXY:ADEB�=.@uTnXYWGm!U�ka=.@G]4M
XYWV=.m$kHFt:lXr��:A:�m�T�ka:�Å0]$:�m!S�:�=��9m$:AkaXE:�>ÂU.DEWV>$k�3�^�]$@6XYWVU.DEWV>�;£:AXE8$=4>!k,S)Tvm�Ft:�kEWV;�B$@VWVÄ�:A>�WVmsXY=�XE8$DE:A:
kaXE:�B$kAÐ

5.3Ne�WV��:�m�T£U.DaWG>`=.m$:��R=.]$@G>`@GWV��:�XY=£kE=�@V�.:<XY8!:IB$Da=.F$@V:�;Ñ=.m�Ã�Bt:ADa��=.Da;ÒT���:l�oDE:A@uTn{!TvXEWG=.mbk}��:A:�B$k
WVm`=�DE>$:AD�XY=£kE;£=4=�XE8b=.]!X�XY8!:H:ADEDa=.D�3

243ji�:�k}XYDEWVSAX�XE8$:9DE:AkEWG>!]�T�@�B$Da=.F$@G:A;ÓXE=<T<ka]$F$ka:AXR=��tXE8$:9U.DaWG>�B�=.WGmsXYkAÃ.XY8$:�ka=vMrS�T�@G@V:�>ÈÔaSA=sT�DEka:9U.DEWV>CÃhÕ
T�m!>�ka=.@V��:<XE8$:<DE:AkE]$@6XYWGm!U�S�=sT�DakE:¨MrU.DaWG>�B$DE=�F$@G:A;�3

J!3�qrmsXY:ADEB�=.@uTnXY:yXY8!:HSA=sT�DakE:lMÖU.DEWV>�kE=.@V]!XYWV=.m�F�T�S|�ÇXE=£XE8$:<=.DEWVU.WGm�Tv@tU.DaWG>CÃ$T�m$>`Bt:ADa��=.Da;×T'��:A�o;£=.DE:
Da:�@uT�{$TnXYWG=�mbka�R:�:�B!k�3

ËNkaWGm$U+XE8$:�kET�;�:�XY:�S|8!m$WGÅ0]$:bXY=«ka=.@V��:ÇXY8!:bS�=sT�DakE:¨MrU.DaWG>�:AÅ?]$TvXYWV=.mª:l{?XY:Am$>$k�XY8!WGk,Xr�R=vMrU�DEWG>ª;£:AXE8$=?>
DE:AS�]$DakEW6�.:�@6Q�XY=���=�DE;×T£;']$@VXEWGU.DaWG>b;£:AXE8$=4>�3�7980]$k�Ã�XY8$:IS�=sT�DakE:ADNU.DaWG>$kNT�Da:ISA=.DEDa:�SAXEWG=.m�U.DEWV>$k�Ã$��8!WGS|8
T�SAS�:�@V:�DETvXY:jXY8$:ySA=.ms�.:ADEU.:Am$S�:<=���XE8$:yDE:A@uTn{!TvXEWG=.m£kES|8!:�;£:�=.mÇXY8!:ÎÄ�m$:AkaX9U.DaWG>�F0Q�:AØ£SAWG:�msXE@VQ�DE:�>!]$S�WVm$U
XY8!:Hka;�=?=�XE8`:ADEDa=.D9S�=.;£B�=.m$:�msXEk�3

^�]$@6XYWGU�DEWG>�;�:lXY8$=?>$k,T�DE:ÇÙ$:l{4WGF$@V:ÇF�:�S�T�]$kE:�XE8$:AQ S)T�m�XYDE:�TvX�T�DaF$WVXEDYT�D}QÈDE:�U�WG=.m$k,T�m$>ªF�=.]$m$>$T�DaQ
S�=�m$>$WVXEWG=.m!k�Ã�T�m$>#XY8$:lQÆ>$= m$=�XbDa:�@VQ�=.mÆkE:�B$T�DYT�F!WG@GW6XrQÂ=��<:�Å0]�TnXYWG=�m$kÇ=.D�=�XY8!:�D�kaBt:AS�WuTv@NB$Da=.B�:�DaXEWG:Ak
=��<XY8!:+:�Å0]�TvXEWG=.m�3ÛÚN@Gka=$ÃN;,]$@VXEWGU.DaWG>�;�:lXY8$=?>$kbT�Da:�Ù�:¨{!WVF$@G:�Ft:AS)T�]$ka:+XY8$:lQÜS�T�m&Ft:«TvB$B$@GWV:�>ÆXE=ÂT
U.W6�.:�mÇB$DE=.F!@G:�;ÝWVmÇS�=�mnÞa]$m$SlXYWG=�mÇ��WVXE8�T�msQ�=��CXY8!:y�0m$=���mb>$WGkaS�DE:lXYWVz)TvXEWG=.m�XY:AS|8$m$WGÅ0]$:Ak�Ã�ka]$S|8�T�kRÄ$m$WVXE:
>$W6��:ADE:�m!S�:�kAÃ�Ä$m$WVXE:H:A@G:A;�:Am0XEk�Ã�=.D�kEB�:�SlXYDET�@_;�:lXY8$=?>$k�3�^�=.Da:�=��.:AD�Ã�;']$@VXEWGU.DaWG>bWVkNTvm�=.B4XYWG;�T�@C;£:AXE8$=?>
F�:�S)Tv]$kE:NWVXÍ:l{48$WVF$WVXEkRTHS�=.ms��:�DEU�:�m$SA:yDYTvXE:jXE8�TvXÍWGk�WVm$>$:�B�:�m!>$:�msX�=v��XY8!:Nm0]$;'F�:�DR=��C]!m$�0m$=���m$k�WGm�XY8!:
>$WVkES�Da:AXEWGz�:A>�k}Q4k}XY:A;�3�\�]$D}XY8$:ADE;£=.DE:vÃ�XE8$:I\�]!@G@�^�]$@6XYWVU.DEWV>Èc�\�^+eHf9T�@GU�=.DEW6XY8$;ßc";']$@6XYWVU.DEWV>�S�=.;,F$WGm$:A>
��WVXE8�m$:�k}XY:A>£W6XY:ADYTvXEWG=.m�f�S)Tvm�kE=.@6�.:9B$Da=.F$@G:A;�k�XY=yXE8$:9T�SAS�]$DET�SAQ,=���XY8$:�XEDE]$m!S)TvXEWG=.m�:ADEDE=�D½WGm�Tym0]$;,Ft:AD
=���=.B�:�DYTnXYWG=�m$k�XY8�TnX�WGk9B$Da=.Bt=�DaXYWV=.m�T�@�XY=�XY8!:Hm0]$;,Ft:ADj=v�½]$m$�0m$=���m$kA3

É4S|8�Tv�t:�D)à[pvá$kaXY]!>$WG:A>£m0]$;£:�Da=.]$k�8$WVU.8$:AD}Mr=�DE>$:AD�;']$@6XYWVU.DEWV>,;£:AXY8!=4>$kA3�798$:9XE8$DE:A:9F�T�kEWVS�XY:AS|8$m$WVÅ?]!:�k
É4S|8�Tn��:ADISA=.m$kEWV>$:�Da:�>Ï��:ADE:�c"WufN;']$@6XYWGU�DEWG>�B$DE=?S�:AkEkEWVm$U`WGms�.=.@6�?WGm$Ubka;�=?=�XY8!WGm$U��?WuTb8$WVU.8$:AD}Mr=�DE>$:ADy>$WV�uM
��:�Da:�m$SA:,TvB$B$DE=){4WG;�TvXEWG=.m$kAÃCc�WGWufÍWVXE:�DETvXY:A>`>!:A��:�SlXjS�=.DaDE:�SlXYWV=.m$k9��WVXE8b;']$@VXEWGU.DaWG>�]!kE:�>�T�k�T�m`WGm!m$:�D�@V=4=�B
:�Å0]�TnXYWG=�m�ka=.@V��:�D�Ã�T�m$>Æc"WVWGW³f�X|T�]�:l{?XYDET�Bt=�@uTvXEWG=.mC3£âj:£XE:�kaXE:�>�ka:A��:�DYTv@RS|8$=�WGS�:AkI=v�98$WGU�84Mr=.Da>$:�D�>!WV�t:�D}M
:�m!S�WGm!U$ÃsDE:A@uTn{!TvXEWG=.m�=.Da>$:�DaWGm$U�k�ÃsDE:AkaXEDEWGSlXYWV=.m�=.B�:�DYTnXY=.Dak�Ã0T�m$>�B$Da=.@G=�m$UsTvXEWG=.mI=.Bt:ADYTvXE=.DEkA3½ÚN�³XE:�D�ka=.@V�?WGm!U
m0]$;£:�DE=�]$k�B$DE=.F!@G:�;£k���WVXE8�8$WGk9�vT�DEWV=.]$k9Tv@GU.=.DaWVXE8$;�kAÃ$É?S|8�Tv�t:�D�àhpvá_S�=�m$S�@V]$>$:�>�Ð

5



798$:�SA=.ms�.:�DaU.:�m!S�:�DETvXY:AkH=�F$kE:ADa�.:A> WVmÏXE8$:�:l{4B�:�DEWV;�:AmsXYk<U.:�m!:�DYTv@G@VQ�kaXYT�Q�:�>È��WVXY8!WGm«XY8$:
=.B4XYWG;�T�@�DYTnXY:�kÇB$DE:A>$WGSlXY:�>ãFsQÆ@G=?S)T�@�;£=4>$:�T�m�T�@6Q?kEWGk�3�3A3E798$:�^�:A8$DEk}XY:�@V@G:AmÜL�:�Da�"Tv8$DE:Am
>$WVkESADE:AXEWGz�TvXYWV=.m$k��R:�Da:�XY8!:9;�=.k}X�T�SAS�]$DETvXY:�=���XY8$:�>$WGkaS�DE:lXYWVz)TvXEWG=.m$k�S�=.m!kEWG>!:�DE:A>�8$:�Da:�3½798!:
T�@VU.=.DaWVXY8!;�k�]$kEWVm$U�XY8$:N^�:A8$DEk}XY:�@V@G:Am£L�:ADa�"T�8$Da:�m£>$WGkaS�Da:AXYWVz)TvXEWG=.m'�R:�Da:NSA=.m$kaWGkaXE:�msXY@6Q�;£=.DE:
:lØ�SAWG:Am0X£XY8$T�m�XE8$:�S�=.DaDE:AkEB�=.m$>$WVm$U Tv@GU.=.DaWVXE8$;�k,]$kEWVm$UÏ=�XY8$:AD£T�@VXE:�DEm$TvXYW6�.:�k�c�B$BC3ä5.5�JnM
5.5�Z0fl3

798$WGkjDE:ABt=�DaXÎTvXEXE:�;£B!XYk9XY=�Ä�@V@�WGm`kE=.;£:I=v��XY8!:I>$:lX|T�WV@Gk9=���XY8$:AkE:H;�:lXY8$=?>$k�39É4:�SlXYWG=�m+2�>$:�kaS�DEWVFt:Ak
XY8!:,m$=�XYTvXYWV=.m+Tvm$>+F�T�kaWGSIS�=.m$SA:�B!XEky=���;']!@VXYWVU.DEWV>�;�:lXY8$=?>$k�3ÎÉ4:ASAXYWV=.m«JÇWVmsXYDE=?>$]$SA:�kjXY8$:'kaW6{`��=.]$D}XY84M
=.Da>$:�D�;£:AXE8$=4>!k'XY=«F�:`SA=.m$kaWG>$:ADE:�>�Ð�Xr��=«LNMPORQ?S�@G:`T�@VU.=.DaWVXY8!;�kH]$kEWVm$U«XY8$:bSA=.;£B�T�SAX,��=.]$DaXE84Mr=�DE>$:AD
^�:A8$DEk}XY:�@V@G:Am�L�:�Da�"Tv8$DE:AmÏcå^`L�fR>$WVkES�Da:AXEWGz)TnXYWG=�mCÃsXY8$Da:�:�\�^�eÛT�@VU.=.DaWVXY8!;�k�]$kaWGm$U,XE8$:�^�Lo>$WGkaS�Da:AXYWVz)TnM
XYWV=.mCÃ�T�m!>#Tvm#\½^+e�T�@VU.=.DaWVXY8!;æ]$kEWVm$U«X|T�]ª:¨{4XEDYT�B�=.@GTvXYWV=.mC3È¦N]$;£:�DaWGS�T�@�Da:�kE]!@VXYk�TvDE:bkE]!;�;�T�DEWVz�:A>
WGm�kE:�SlXYWV=.mÏZ$3<798$:�WGmsXY:Am$>$:A>�TvB$B$@GWVS)TvXEWG=.m�=���XY8!:�kE:�;£:AXE8$=4>!kyWGkÎXE=�kE=�@V�.:'XE8$:�ç�=�WGkEka=.m4MåXrQ4B�:�:�Å0]�T�M
XYWV=.mÆDa:�@GTvXYWVm$U«XY8$:�kaXYDa:)T�;���]$m$SlXYWV=.mÜT�m!>Æ�.=.D}XYWVS�WVXrQÂWVm#XE8$:+T�>$T�B!XYW6�.:�;']$@VXEWGU.DaWG>Â80]$DEDaWGS�T�m$:�;£=?>$:�@
^�ËNx�è�ÚyiÛàh2náåÌ?kE:ASAXEWG=.m�p<B$Da:�ka:�msXYk�Da:�ka]$@VXEkÍ��Da=.;éWG;£B$@G:A;�:AmsXYWGm!U�kE:A��:�DET�@t=v��XY8!:�kE:Î;�:lXY8$=?>$k�WGm�XY8�TnX
;£=4>$:A@å3�O�=�m$S�@V]$kEWV=.m$kHT�DE:�U�WV�.:Am�WVmÏkE:�SlXYWV=.m w4Ã�Tvm$>«XY8$:£ÚÎB$B�:�m!>$W6{Ï>!:AX|TvWG@GkNXY8$:�>$:ADEWV�vTvXEWG=.m«=v��XY8!:
XYDa]$m$S�TvXYWV=.m�:�DEDa=.D9=���XY8$:I^`LÛ>$WVkESADE:AXEWGz�TvXYWV=.mC3

2



ê ë ÿ���ìI��ÁWÿ�� ì'�«¾ ígì,�½Á)À þ ÿ£�«À���î����

798$WVkNka:�SAXEWG=.m`>$WVkES�]!kEkE:AkNXE8$:IF$T�kEWVS�kj=��½;']!@VXYWVU.DEWV>�;£:AXY8!=4>$kjT�m!>�XY8!:H�vT�DaWG=.]$k9>!WGkESADE:lXYWGz�TvXYWV=.m$k9XY=£F�:
S�=�m$kEWV>$:�Da:�>C3Í\�]$DaXE8$:�DR>$:AXYT�WG@VkR=v�_;']$@VXEWGU.DaWG>�;£:AXY8!=4>$kRS)T�mbF�:N��=�]$m$>bWGm£XY8$:Î@GWVXE:�DETvXY]$Da:�Ã0:�3hU$36Ã�àï5�á�Ã�àðZ�áå3

ñ�òaó ô�õyöÛ÷ùø�ú�ö�û£üyý�ø�þ�ûPö�÷

ÚÎkjT�;£=4>$:A@CB$Da=.F$@G:A;§�R:HSA=.m$kaWG>$:AD�XE8$:Hç�=.WVkEka=.m�B!DE=.F$@V:�;

ÿ����������	��
 c}5�f

=.mbXY8!:H]!m$WVX�kaÅ?]$T�DE:
� � c����)5�f��Âc����)5�flÃ4��W6XY8�xyWGDaWGS|8$@V:AX�F�=.]$m!>�T�DaQ�S�=.m$>!WVXYWV=.m$k����� cå2�f

=.m�XE8$:yF�=.]$m$>�TvDaQ	���y3ÍâN:ADE: ÿ���� � WGkÍXY8$:��_T�B$T�S�WGT�mCÃ 
 WGk9T,SA=.msXYWVm?]!=.]$k���]$m$SlXYWV=.mb>$:AÄ$m$:�>�WGm��yÃ� WVk�T�S�=.msXYWVm0]$=.]$k9��]$m$SlXYWV=.m�>!:AÄ�m$:A>�=.m����yÃ�T�m$> � WVk�XY8$:<S�=�m0XEWGm0]$=.]!kjka=.@G]4XYWG=�mC3� :H>$WVkES�Da:AXEWGz�:yXE8$:HB$DE=.F!@G:�;g=.m�T£]$m!WV��=.Da;§U.DaWG>��! ,SA=��.:�DaWGm$U"�ä��W6XY8�;�:AkE8`kEB�TvS�WGm!U�# � 5%$'&�Ã
Wå3h:�36Ã �  �)( c+*-,.��/10lf � c+23#4�356#�flÐ�27�35 � �8�)59�1:1:;:<��&>= c�J.f� :�>$:�m$=vXY:<FsQ 
  HT�m$> �  �XY8$:�B�=.WVm0Xr��WVkE:yDa:�k}XYDEWVSAXEWG=.m$k9=v��XE8$:�S�=�m0XEWGm0]$=.]!k���]$m$SAXEWG=.m!k 
 T�m$> � =�m0XE=�! HT�m$>����! ?3�798?]!k�Ã 
  0c?*-,3��/;0¨f ��
 ,A@ 0 ��
 c+*-,.��/10lf�Tvm$> �  0c+*-,3�B/10lf �C� ,A@ 0 �C� c?*-,D��/;0¨fl3�798$:�>$WVkESADE:AXE:
T�B$B!DE=){4WG;�TvXYWV=.m`XE=�XY8$:,S�=.msXYWVm0]$=.]$kÎXEDE]$:,kE=.@V]!XYWV=.m � WGkÎ>$:�m$=vXY:�>«FsQ �  c+*-,3��/;0¨f �E� ,A@ 0GF � c+*-,.��/10lfl3
798$:Am�XY8!:H>!WGkESADE:lXY:Hç�=.WVkEka=.m�B!DE=.F$@V:�;ùX|T��v:�k�XY8$:���=.Da;

ÿ  �  ��H  c"Zsf

=.m��  Tvm$> �  ���  cåp�f
=.mI���  ÃÍ��8$:ADE: ÿ  WVk�T«Ä$m$WVXE:b>$WV�t:�Da:�m$SA:`=�Bt:ADYTvXE=.D�T�m$> H  WVk�TÏU�DEWG>ª��]$m!SAXYWV=.mªDE:A@uTvXE:�>ªXY= 
  3
e�WV�.:Am`T�m�TvB$B$DE=){4WG;�TvXE:�kE=.@V]!XYWV=.mKJ�  F �  Ã$XE8$:<S�=.DaDE:�kaBt=�m$>$WGm!U£Da:�kaWG>$]�Tv@_T�m$>`:�DEDa=.D�T�Da:L  ��H  NM ÿ  J�  c�w.f

T�m$> O  ���  M J�  � cå��f
DE:AkEB�:�SlXYWV��:�@6QtÌ�>$]!:<XE=�XY8$:<@GWVm$:)TvDEWVXrQ�=�� ÿ  XY8!:�kE:HkYTnXYWGk}�³Q

ÿ  O  � L  : c��.f

J



ñ�òrñ ô�õyöQP�RTSVUXW_û}öZY�û\[RøÍý�]D^�õ�÷
è�DET�m$>!X�à 5�á���Da=�XY:£XY8�TvX<XE8$:ÇF�TvkEWGS£S�=�m$S�:AB!X'=���;']$@VXEWGU.DaWG>«;£:AXE8$=4>!kHS�T�m�F�:�>!:�;£=.m$kaXEDYTvXE:�>�FsQÏXY8!:
��=.@V@G=���WGm$U,kEWG;£B$@V:ÎXr��=£@G:l�.:A@�;']$@VXEWGU.DaWG>�SlQ?S�@G:vÃ$��8$WGS|8`]$ka:�kNT�Ä$m$:IU�DEWG>��! ,T�m$>�T�S�=sT�DakE:<U.DaWG>�� �  sÐ
5.3�qrm$B!]!XNT�m�WVm$WVXEWuT�@�U.]!:�kEk���=.D�J�  H=.m`XE8$:�Ä�m$:<U.DaWG>��! 0Ã
243jç�:�Da��=�DE;ÑDa:�@uT�{$TnXYWG=�mb=.m ÿ  �J�  ��H  HXE=�WV;�B$Da=��.:�J�  .Ã
J!3�7�DYT�m!ka��:�DbXE8$:«DE:AkEWG>!]�T�@ L  ÈXE=ªXY8$:«SA=sT�DEka:ÏU.DEWV>�� �   ]$kaWGm$UÂT�Ä�m$:¨MÖXE=vMrSA=sT�DEka:ÏU.DEWV>ÜXYDYTvm$ka��:AD
c�DE:�k}XYDaWGSAXEWG=.m�fR=.B�:�DYTnXY=.D`_ �   Ã

Z$3NÉ4=�@V�.:�XE8$:<S�=sT�DakE:<U.DaWG>bS�=�DEDE:ASAXEWG=.m`:�Å0]�TvXEWG=.m ÿ �  ba �  � _ �   L  Ã
p43�7�DYT�m!ka��:�DRXY8$:�SA=.DEDa:�SAXEWG=.m a �  <F�TvS|�£XE='XY8$:ÎÄ$m$:yU.DaWG>	�! <]$kaWGm$U�T,SA=sT�DakE:lMåXY=vMåÄ�m$:yU�DEWG>�XYDYTvm$ka��:AD
c�WGmsXY:ADEB�=.@uTvXEWG=.m�fÍ=.B�:�DETvXY=.D`_T �  Ã�T�m$>`]$B�>�TvXE:cJ�  HFsQKJ�  !dK_6 �  a �  sÃ

w!3jç�:�Da��=�DE;ÑDa:�@uT�{$TnXYWG=�mb=.m ÿ  �J�  ��H  HXE=£��]$D}XY8$:AD9WG;£B$DE=���:cJ�  .3
798$WVk�SAQ?SA@G:�8�Tvk�Xr�R=�;ÇT�WVmIB$T�DaXEk�Ð�TÎkE;£=4=vXY8$WVm$UÎB�TvDaX�c"kaXE:�B$kÍ2NT�m$>�wsfCXY=ÎDE:�>!]$S�:�XE8$:�8$WVU.84Må��DE:�Å0]$:Am$SAQ
:�DaDE=.DÍS�=�;�B�=.m$:Am0XEkR=v�eJ�  FsQ£DE:�@GTn{!TvXYWV=.mCÃ0T�m!>�TISA=sT�DakE:lMÖU.DEWV>�SA=.DEDa:�SlXYWG=�m�B�TvDaXyc"kaXE:�B$k�JnM}p�f½XE=,Da:�>$]$SA:
XY8!:Nka;�=?=�XY8£:�DaDE=.DÍS�=�;�B�=.m$:Am0XEk�=��!J�  .3�798$:ÎSA=sT�DakE:lMÖU.DEWV>£�vT�DaWuT�F!@G: a �  yWGkÍT�mÇT�B$B$Da=){!WV;ÇTnXYWG=�m£=�m�XY8!:
S�=.T�DEka:�U.DEWV>�XE=�XY8$:£Ä�m$:¨MrU.DaWG>�:ADEDE=�D O  s3�798!WGk,SlQ?S�@G:ÇS)T�mªF�:ÇDa:�B�:)TvXE:�>CÃ�Da:�kE]!@VXYWVm$U�WVmªT�m�W6XY:ADYTvXEWV�.:
;£:AXY8!=4>ÂWGmª��8$WVS|8fJ�  `S�=.ms��:�DEU�:�k�XY= �  s3ªÚÎk�;�:AmsXYWG=�m$:�>�T�F�=��.:�ÃÍXY8$WVk'Xr��=nMrU.DaWG>Â;�:lXY8$=?>ÂS)T�m�F�:
:l{?XE:�m$>$:A>�Da:�SA]$DEkaWV�.:A@VQ`XY=bT�;,]$@VXEWGU.DaWG>�;�:lXY8$=?>+FsQ�]$kEWVm$UÇXY8!:'kYT�;£:';£:AXE8$=4>�XY=�ka=.@V��:,XY8$:,S�=sT�DakE:¨M
U.DaWG>�:�Å0]�TvXEWG=.m�WVm`k}XY:AB�Z$Ã$XE80]$k�B$DE=?>$]$SAWGm$U£T�;']$@6XYWGU�DEWG>�LNM}ORQ?SA@G:�3

ñ�òDg ô�õyöZhGi�û}û�j i�û3^k]\[Rý�]PúlY�ûm[ÍøRý�]D^$õ�÷ n<h	j oZp
ËNkaWGm$UÎ;']$@VXEWGU.DaWG>�LNMPORQ?S�@G:Ak�T�k�Tvm'WVXE:�DYTnXYWV��:Rka=.@V��:�D½Da:�Å0]$WVDE:�k½T�m'WGm!WVXYWGT�@0T�B$B!DE=){4WG;�TvXYWV=.mI=�m,XY8$:RÄ�m$:�k}X
U.DaWG>	�! s3�798$:<\�]$@V@C^`]$@VXEWGU.DaWG>�c�\�^+eHf�T�@VU.=.DaWVXY8!; B$DE=��?WG>!:�k�XY8!WGk�FsQ£Ä�DEk}X�Bt:ADa��=.Da;�WVm$U,=.m!:y=.D�;£=.DE:
LNMPORQ?S�@G:AkN=�m`XE8$:Im!:l{?XÎSA=sT�DakE:�DjU.DaWG>�� �  0Ã�T�m$>�XE8$:�m�WGmsXY:ADEB�=.@uTnXYWGm!U,XY8�TnXÎka=.@G]!XEWG=.m�XE=£XE8$:<Ä�m$:HU.DEWV>�! bXY=«ka:�Da��:`T�k,XY8!:�WGm$W6XYWGT�@�T�B$B$Da=){!WV;ÇTnXYWG=�m�XY8!:�DE:v3Ï798$WGk'B!DE=?S�:�kak�WGk,:¨{?XY:�m!>$:�>�DE:AS�]$DakEWV��:�@6Q�F�T�S|�
XY8!DE=.]$U�8 kaXEWG@V@�S�=sT�DakE:AD,U.DaWG>$kAÃ�Da:�kE]!@VXYWVm$U`WGm�T`;�:lXY8$=?>Ï��8$WGS|8�k}X|T�D}XYkI=.m�XE8$:�SA=sT�DakE:�k}X�U.DaWG>C3�Új�³XY:AD
kE=�@V�?WGm$U�XY8$:ADE:�c�:�3hU$3VÃ�F0Q�;ÇTvm0Q�DE:A@uTn{!TvXEWG=.m�ka�R:�:AB$kI=�DÎ>$WVDE:�SlXY@6Q$f¨ÃtXE8$:�T�@GU�=.DEW6XY8$;ÑB!DE=?S�:�:A>$kyXY=b:�T�S|8
Ä�m$:AD�U.DEWV>bWGm�XY]!DEmCÃ$Ä�DakaX�WVm0XE:�DaBt=.@GTvXYWVm$U,XE8$:�B$DE:l�?WG=.]$k�ka=.@G]!XEWG=.m�T�m$>�XY8$:Am`B�:�D}��=.DE;£WGm!U'=.m$:<=.D9;£=.DE:
LNMPORQ?S�@G:Ak�3ÍqÖ�rqbSAQ?S�@V:�kNT�DE:�]!kE:�>`��=.D�:)T�S|8`@G:l�.:A@_XE8$:<;�:lXY8$=?>�WGk��0m$=���m+T�k9XE8$:
q0MP\�^�e¥T�@GU�=.DEW6XY8$;`Ã
:�3hU$36Ãy5AMr\�^+ed]$ka:�kÇ=�m$:�SlQ?S�@G:`B�:�D£@G:A��:�@�Ã�2�MP\½^+e�]$ka:�kÇXr�R=$Ã�:lXYS�3&¦j=�XY:�XY8$TvX�XY8$WVkÇT�@VU.=.DaWVXY8!; WVk
m$=�XjW6XY:�DETvXYW6�.:vÐ�T�Ä!{4:�>+m0]$;,Ft:ADN=���=.B�:�DYTnXYWG=�m$kjT�DE:<]$ka:�>C3�âj=��R:A��:�DAÃtXY8!:,\�^�e T�@GU.=�DEWVXE8$;ù;ÇT)Q�F�:
��=.@V@G=���:A>�F0Q�=.m$:<=.D9;£=.DE:<T�>!>$WVXEWG=.m�Tv@tLNMPORQ?S�@G:Ak�WV��m$:�:A>$:�>`��=.D�T�>$>$W6XYWV=.m�T�@�S�=.ms��:�DEU�:�m$SA:�3

Z



ñ�ò�s tãövu6^!ý�]mWw^k]}ø�x®ø�ü,ö_ý-Yy^!øRý-u
i�:�kaXEDEWVSAXYWV=.mã=.B�:�DETvXY=.Dak�T�DE:Ï]$ka:�>&XY=ªXYDET�m$k}��:�DbXY8$:«Da:�kaWG>$]�Tv@ L  «XY=ªXE8$:Ïm$:l{?X`S�=sTvDEkE:AD�U.DEWV>C3 � :
S�=�m$kEWV>$:�D£Xr��=�Da:�k}XYDEWVSAXEWG=.m�=.B�:�DYTnXY=.Dak�Ð+WVmnÞa:�SlXYWG=�m{z_ �   T�m!>Æ��]$@G@��R:�WVU.8sXYWVm$U|_ �   3&qrmnÞa:�SlXYWV=.mÆ;£:)T�m!kkEWV;�B!@VQÜSA=.BsQ?WGm$UÂXY8$:ÏÄ�m$:¨MrU.DaWG>&�vT�@G]$:AkbXY=ÂXY8$:ÏS�=.T�DEka:�U.DaWG>¢TvX`Bt=�WGmsXYkbSA=.;�;£=.mãXY=�F�=�XY8äU.DEWV>$k�3
\�]$@G@���:AWGU.8sXEWGm$UbWVk<Tb�R:�WVU.8sXY:A> T)�.:ADYT�U�:�Ì_XY8$:�=.B�:�DETvXY=.DÎS)T�mÈFt:�:¨{4B$DE:AkEkE:A>�:l{4B$@VWGSAWVXY@6Q�T�k<T�m~}�c�# � f
B�:�DaXE]$DEF$TvXYWV=.m�=���XE8$:<WGmnÞa:ASAXEWG=.mb=.B�:�DETvXY=�D�T�k

_ �   � 5
5�w

��� 5 2 5
2 Z 2
5 2 5

���� � z_ �   d 5
5)w

��� �� 5# � ��� 5 2 5
2 M 5�2 2
5 2 5

���� � ���� # � c��.f
��8$:ADE:<XY8$:<F$DET�S|��:lXY:�>`XY:ADE;×WGk�T�>$W6��:ADE:Am$S�:HT�B$B!DE=){4WG;�TvXYWV=.m�XY=�XY8!:
�_T�B!@uT�SAWuT�m�=�Bt:ADYTvXE=.DHà[p�áå3
ñ�ò3� �Tx�^$ö_ý�ü,øRûmYy^k]Pø�x
qrmsXY:ADEB�=.@uTvXEWG=.mÇWGk�]$ka:�>bXY='XEDYT�m!ka��:�D�XE8$:ySA=.DEDa:�SAXEWG=.m���Da=.;ÝXY8$:�SA=sT�DEka:�U.DEWV>ÇXY='XE8$:yÄ�m$:�U�DEWG>«c�T�m$>���=�D
XY8!:yWGm$W6XYWGT�@!XYDET�m$k}��:�D�=v��XY8$:yka=.@G]4XYWG=�m�WVm�XY8!:�\�^+e�T�@GU�=.DEW6XY8$;Çfl3 � :y]$kE:ÎFt=�XE8�F$WV@GWGm!:)T�D�T�m!>bF$WGSA]$F$WGS
WGmsXE:�DEB�=.@GTvXYWV=.m�WGmbXE8$:HT�@GU.=�DEWVXE8$;£kRXY=�F�:�XY:�k}XY:A>C3

ñ�òD� ��]\u�W�ý�ö4^k]m��Yy^k]}ø�xlYrxyúæý�ö�û\Yy�NYy^-]Pø�x�u8Wtõyö�÷Ýövu
qrmÂT�;']!@VXYWVU.DEWV>Ï;�:lXY8$=?>CÃ½Da:�@uT�{$TnXYWG=�m�=.mÂT�U.DEWV> kE;£=?=�XY8$:AkIXE8$:�:�DaDE=.DI=.m�XY8!:�kES�T�@G:�=��9XY8�TnX'U.DaWG>C3� 8$WV@G:�DE:A>4MrF!@uT�S|��=.DE>$:ADEWVm$U�c�T�@VkE=��0m$=���m�T�k<S|8$:AS|��:�DaFt=.T�DE>�=�DE>$:ADEWGm!U0fÎWGk�=��³XE:�mÏ]$ka:�> WVmÏ;']$@VXEWGU.DaWG>
;£:AXY8!=4>$kIT�m$>�8�T�kIkE=.;£:£T�>!�vT�msX|T�U�:�k�Ã���:£��WG@G@�]!kE:Ç@V:l{4WGSA=.U.DET�B$8$WVS�=.DE>$:ADEWVm$U`��=�DIkaWG;£B$@GWVS�WVXrQ�3�7��R=
>$W6��:ADE:�msX�Ä�m$W6XY:¨Mr>$W6��:ADE:�m!S�:�>$WVkES�Da:AXEWGz)TnXYWG=�m$k�T�DE:�]!kE:�>�T�k�>$:AXYT�WG@V:�>�F�:�@G=��<3

�4�V°��"	 �,�_-Ï©8�Y/����"�t
�(A
�-?���s�"�
798$:�]$ka]�T�@$Ä$��:lMrB�=.WVm0X½>$WGkaS�DE:lXYWVz)TvXEWG=.m�=���XE8$:X��TvB$@uT�SAWuT�m,=.Bt:ADYTvXE=.D½WVk�U.WV��:�m�FsQ,XY8!:j>!WV�t:�DE:Am$S�:9k}XY:Am$S�WV@

ÿ  � Ð � 5# � ��� 5
5 M Z 5

5

� �� : c}5b�sf
798$:HS�=.DaDE:AkEB�=.m$>$WVm$U�>$WGkaS�DE:lXY:<B$Da=.F$@G:A;ÑWGk

ÿ  � �  � 5# � ��� 5
5 M Z 5

5

� �� �  ��H  � c}5.5�f

p



��WVXE8 H  ��
  8$:�Da:�3�798$WVkj>!WGkESADE:lXYWGz�TvXYWV=.mbWGk9ka:�SA=.m$>4MÖ=.DE>$:ADÎTvS�S�]!DYTvXE:�3RÉ4=.@6�4WVm$U'��=.D � ,A@ 0jU.WV��:�k� ,A@ 0 � 5
Z à6c � ,A�-�3@ 0�d � ,����3@ 0�d � , @ 0B���wd � ,A@ 0¡�-�Pf M # � 
 ,A@ 0Yá.: c}5�2.f

e<T�]$kEkPM}É4:AWG>$:A@ÍcåeHÉ$f�DE:A@uTn{!TvXEWG=.mb��=.DHcP5.5�f�SA=.m$kEWVkaXEkN=���]$kaWGm$U�c}5�2�fRXY=�]$B�>�TvXY:�XE8$:Ika=.@G]4XYWG=�mbBt=.WVmsX�F0Q
B�=.WGmsX)Ã_��WVXE8�XE8$:ÇSA]$DEDa:�msX,�vT�@V]$:�kI]$kE:A>�=.m�XE8$:ÇDaWGU.8sX}Mr8�T�m!> kEWV>$:�3b798!:�S�=.DaDE:AkEB�=.m$>$WVm$U�Da:�kEWV>$]�T�@�WVk
U.W6�.:�m`FsQ L ,A@ 0 ��
 ,A@ 0 M c<J� ,A�-�3@ 0ydEJ� ,����3@ 0�d)J� ,A@ 0¢�-�wdEJ� , @ 0B��� M Z�J� ,A@ 0¨f# � � c}5�Jsf
��8$:ADE:£J�  HWGk�XE8$:<S�]$DaDE:Am0XNT�B!B$DE=){4WG;�TvXY:�ka=.@G]4XYWG=�mC3
�4�V°��V� �,�_-«�o-4�_�n(A
�-?�"�"-?�#¶H-0���Ö ��_�n-?�Q¤a�o¶¦¥,���+§�-0��-?���.-�(A
�-?���s���
qrmÂ=.DE>!:�D�XY=«=.F4X|T�WVm���=.]$DaXE84Mr=�DE>$:AD�T�S�SA]$DYT�SlQ�XY8!:`SA=.;£B�T�SAX,��=.]$DaXE84Mr=�DE>$:AD£^�:�8$DakaXE:�@G@V:�mªL�:�D}�"T�8$Da:�m
cå^�L<f�>$WV�t:�Da:�m$SA:<kaXY:Am$S�WV@

ÿ  ¨ Ð � 5
w©# � ��� 5 Z 5

Z M 2ª� Z
5 Z 5

� �� c}5)Z0f

WGk9]!kE:�>`XY=.U�:AXY8!:�D9��WVXE8�XE8$:���:AWGU.8sXEWGm$U

_  Ð � 5
5�2

��� 5
5 � 5
5

���� c}5�p.f

XY=�=.F4X|T�WVm�XE8$:<>$WGkaS�Da:AXY:<B$Da=.F$@V:�;§WVmbXY8$:���=.Da;

ÿ  ¨ �  � 5
w9# � ��� 5 Z 5

Z M 2ª� Z
5 Z 5

� �� �  � 5
5�2

��� 5
5 � 5
5

� �� 
  ��H  : c}5�wsf

798$WVk9>$WGkaS�DE:lXYWVz)TvXEWG=.mbWVk���=.]$DaXE84Mr=�DE>$:AD�T�S�SA]$DYTvXE:£c"ka:�:<XY8$:�ÚNB$Bt:Am$>$W {�f¨3�Ú�XN:�T�S|8`WGmsXY:ADEWG=�D�U.DEWV>bBt=�WGmsX)Ã
c}5�Z0f�WG;£B$@GWV:�k M 2ª� � , @ 0«d c � ,A�-�3@ 0¡�-�wd � ,A�-�3@ 07���wd � ,����3@ 0¢�-�wd � ,����3@ 0B���Pfd Z�c � , �-�3@ 0�d � ,����3@ 0yd � ,A@ 07���wd � ,A@ 0¢�-�Pf� # �

2 c�� 
 ,A@ 0�d 
 ,����3@ 0yd 
 ,A�-�3@ 0�d 
 ,A@ 0¢�-�wd 
 ,A@ 07���af c}5��.f

É4=.@6�?WGm$U'��=.D � ,A@ 0jU.WV��:�k� , @ 0 � M 5
2ª�­¬ # �2 c�� 
 ,A@ 0�d 
 ,����3@ 0yd 
 ,A�-�3@ 0�d 
 ,A@ 0¢�-�wd 
 ,A@ 07���afM c � ,A�-�3@ 0¢�-�wd � ,A�-�3@ 0B���wd � ,®���3@ 0¢�-�wd � ,����3@ 07���}fM Z�c � ,A�-�3@ 0¯d � ,����3@ 0yd � ,A@ 0B���wd � ,A@ 0¢�-�PfD° c}5��sf

w



e<T�]$kEkPM}É4:AWG>$:A@�DE:A@uTn{!TvXEWG=.mb��=.D�XE8$WGk�>$WVkES�Da:AXEWGz)TnXYWG=�m`SA=.m$kaWGkaXEk�=��½]$kaWGm$U�c}5)wsfRXY=£]$B�>�TvXY:��vT�@V]$:�k�B�=.WGmsXaM
FsQsMrB�=.WGmsX)Ãs]!kEWGm!U<XE8$:�S�]$DaDE:Am0XÍ�vT�@G]!:�k�=.m�XY8$:�DaWGU.8sXaMÖ8�T�m$>�kaWG>$:�=��½c}5)wsfl3�798$:�S�=.DaDE:�kaBt=�m$>$WGm!UIDa:�kEWV>$]�T�@
WGk9U�WV�.:Am�FsQ L , @ 0 � c 
 ,A�-�3@ 0�d 
 ,����3@ 0yd 
 ,A@ 0¢�-�4d 
 ,A@ 0B���wd�� 
 , @ 0Af

5�2M à�J� ,A�-�3@ 0¡�-��d)J� ,����3@ 0¢�-�wdEJ� ,®���3@ 0B���wdEJ� ,A�-�3@ 07��� M 2ª�4J� ,A@ 0¯d�Z�c±J� ,A�-�3@ 0�dEJ� ,®���3@ 0�dEJ� ,A@ 0¡�-�wdEJ� ,A@ 07���}fPá
w©# � c}5b�sf

�4�V°��V1 �� ��Ü-s²C
��� $/����� !
����t�
7�T�]Ç:¨{4XEDYT�B�=.@GTvXYWV=.m�WGk�F�T�ka:�>Ç=�m�XY8!:j�"T�SlXRXE8�TvX���=.D�#ÇkE;�T�@V@$:�m$=�]$U.8ÇXE8$:jXEDE]$m!S)TvXEWG=.m£:�DaDE=.D�²  =��CXY8!:
kE:AS�=.m!>4Mr=.Da>$:�Dj>$WVkES�Da:AXEWGz)TnXYWG=�mÈc}5.5�f�S�T�m�Ft:<:¨{!B!DE:�kakE:A>«@G=?S)T�@V@VQ�FsQ²  � ÿ  � � M 
  �C³ # � d´}Çc.#�µlf±� cå2ª�sf
��8$:ADE:<XY8$:<��]$m$SlXYWG=�m ³ >$:ABt:Am$>$kN=.m`XE8$:<Bt=�WGmsXYkIc+*v�B/$f�WVmc�yÃ�F$]4XNWVk�WGm$>$:ABt:Am$>$:Am0XN=���#�3Í7980]$k�Ã�XY8!:
XYDa]$m$S�TvXYWV=.m�:�DEDa=.DEk`²� 'T�m$>	² �  ,S)Tvm�F�:<:l{?XYDET�Bt=�@uTvXE:�>bXY=�Q?WG:A@G>bXY8$:���=.]!DaXY8?Mr=.Da>$:�D�T�B!B$DE=){4WG;�TvXYWV=.m² �   � Z

J c+² �  ¶M _ �   ²  f � ² �  dI}�c.#�µ|f±: cå245�f

798$:�;£:AXE8$=4>�=���X|T�]«:¨{?XYDYTvBt=.@GTvXYWV=.m�]!kE:�k<TvmÏT�B$B$Da=�{4WV;ÇTvXEWG=.m`XY=ÇXE8$:':¨{4XEDYT�B�=.@GTvXYWV=.m+T�kN��=.@G@V=���k)à[p�áå3��:AX·J�  IF�:<T�kE:�SA=.m$>4MÖ=.DE>!:�DjT�B$B$Da=){!WV;ÇTnXYWG=�m�XY= � =.m�U.DaWG>c#�T�m!>`>!:AÄ�m$:L  �¢ÿ  � J�  M 
  � cå2.2.fL �  �äÿ �  � z_ �   J�  M 
 �  � cå2�Jsf
T�m$> L �   � Z

J c L �  NM _ �   L  f±� cå2vZ0f

��8$:ADE:9XY8$:9ka=.@G]4XYWG=�m,XYDET�m$ka��:AD�z_ �   WVk½WGmnÞa:ASAXEWG=.mC3�798$:Am�SA=.;'F$WVm$WGm$U�cå245�f_XY8$Da=.]$U.8�cå2nZ0f�WVX���=.@G@V=���k�XY8�TnX² �   M L �   � Z
J c ÿ��  � z_ �   M _ �   ÿ  � f�c � M J�  f � }Çc.#�µ¨f cå2.p.f

��8$:ADE:yXY8!:G}�c�# µ f�XY:ADE;ù>$:�B�:�m!>$k9=.m���=.]$D}XY8�>!WV�t:�DE:Am$S�:Ak9=���XY8!:y:�DaDE=.D � M J�  .3r¸�Å?]$TvXYWV=.m$k<c�245�fRTvm$>
cå2�p.f�WG;£B$@VQ£XY8$TvX9XY8$:<ka=.@G]!XEWG=.m�¹� �  H=���XY8$:<:l{?XEDYT�B�=.@uTnXY:�>�:AÅ?]$TvXYWV=.m

ÿ �  � ¹� �  ��
 �  d L �   cå2�wsf

��WG@V@�F�:�TÇ��=.]!DaXY8?Mr=.Da>$:�D�TvB$B$DE=){4WG;�TvXEWG=.m`XY= � =.m«U.DaWG>Ï29#C3I¦N=�XE:,XY8$TvXyXY8!:'m$=�XYTvXYWV=.m+=��Rè�DET�m$>!X�à 5�á
��=.D�XE8$WGk9:¨{4XEDYT�B�=.@GTvXYWV=.mbWGk9ka@GWGU�80XE@VQ�>$WV�t:�Da:�msX)3

�



ñ�ò3º S�ø�x!»�ö_ý-[Íö>x¼W�öf½¢Y�Ww^$øÍý-u¾Yrxyú¿u!÷ùø�ø�^�õG]mx¼[À½±Y�Ww^!øÍý-u
��=4S�T�@0;�=?>$:ÍT�m�Tv@VQ?kEWVk�àï5�á?U.W6�.:�k�=.m$:���T)Q<XY=NB$DE:A>$WGSlX�XE8$:�B�:�D}��=.DE;�T�m$SA:�=���TN;,]$@VXEWGU.DaWG>�;£:AXY8!=4>C3�798$WVk
XY:AS|8$m$WVÅ?]!:']$kE:Ak�\�=.]$DaWG:�DjT�m$T�@VQ?kEWVkjXE=Ç:¨{$Tv;�WVm$:HXE8$:,:l��:ASAXEkÎ=��½XE8$:,Da:�@GTn{!TvXYWV=.m�kaS|8$:�;£:'=.m`XY8$:I8$WGU�8
��DE:AÅ0]$:�m$SlQ�S�=.;£B�=.m$:�msXEk9=��_XY8$:�:ADEDE=�D�3�798$:<T�kakE]$;£B!XEWG=.mb=���B�:�DEWV=4>!WGS�W6XrQ�kEWV;�B$@VWVÄ�:AkRXE8$:<T�m�T�@6Q?kEWGk�F0Q
:�@VWG;£WGm�TnXYWGm!Uj:l��:ASAXEkÍ>!]$:�XY=<F�=.]$m$>�TvDaQ'SA=.m$>$W6XYWV=.m$k�ÌvXY8$:9Da:�kE]!@VXYWVm$U�:�k}XYWV;ÇTvXE:�>�SA=.ms�.:�DaU.:�m!S�:jDYTvXE:�k�T�Da:
DE:�T�kE=�m�T�F$@V:�T�B$B$Da=){!WV;ÇTnXYWG=�m$k�Ã�kEWVm$S�:'Da:�@GTn{!TvXYWV=.m�WVkyT�@G=?S)Tv@�B$Da=4SA:�kak�3IÊym+XY8$:'U�DEWG>¦�! �XE8$:'>$WVkESADE:AXE:
\�=.]$DaWG:�D�;£=?>$:�krÁeÂ�c+*60%��/'Ã)f � :¨{4B�àÄ2Yc 5TÅ'�6dcq�Å � fPá�T�Da:9�4WVkEWVF$@G:���=.D�>!WGkESADE:lXY:���T)�.:Am0]$;'F�:�DEk�Å � c�Å'�¢��Å � f��WVXE8�S�=.;£Bt=�m$:�msXYkXÅ'��T�m$>�Å � Ft:lXr��:A:�m MeÆ T�m$> Æ 3RÉ4]$B$B�=.ka:<XE8$:<:�DaDE=.D9F�:A��=.Da:yXY8$:<k}��:A:�B�SA=.m$kaWGkaXEk=���T�kEWGm!U.@G:<\�=.]$DaWG:AD�;�=?>$:vÃ$Wå3h:�36Ã O  ���  M J�  ��³ Â¡ÁeÂb: cå2.�.f
798$:Am�XY8$:j:�DaDE=.D�Tv�³XY:ADÍXE8$:Îk}��:A:�B���WG@V@�S�=.m!kEWGk}X�=���XY8$:NkYT�;£:N;£=?>$:NF!]!XR��W6XY8bTHm$:A�äTv;�B$@VWVXE]$>$:�ÃsW�3[:v3VÃO  @ Ç;È�É �C�  M J�  @ Ç1È�É �C³ Ç1È�ÉÂ ÁeÂb: cå2��sf
798$:<S�=�m0��:�DaU.:�m$SA:I�"T�SlXY=.D�c"B�:�D9ka�R:�:AB�f���=.D�XY8$:�;£=?>$:�ÁXÂ�WVk!Ê�c�Å�f �ÌË ³ Ç1È�ÉÂ $ ³ Â Ë Ã�T�m$>bXY8!:�;']$@VXEWGU.DaWG>
kE;£=?=�XY8$WVm$U��"T�SAXE=.D¶¹ÊÇWGk�>$:lÄ�m$:�>�Tvk�XY8!:R;�Tn{4WG;']!;·S�=.ms��:�DEU�:�m$SA:��"T�SAXE=.D¯Ê�c�Å.fC��=.D_XY8$:R8$WGU�8I��T���:�m0]$;�M
F�:�DEkAÃ�Wå3h:�36ÃCXY8$=�kE:'��=.DÎ��8!WGS|8 Æ $.2�ÍÛ;�Tn{Cc Ë Å'� Ë � Ë Å'� Ë fGÍ Æ 3H7980]$k�Ã_XY8!:�kE;£=4=�XE8$WGm!UÇ�"T�SAXE=.Dy;£:)T�ka]$DE:Ak
XY8!:yDYTvXE:�TvXR��8$WGS|8bXY8!:y8$WGU�8Ç��T)��:�m0]$;'F�:�D�S�=�;�B�=.m$:Am0XEk�=��_:ADEDE=�D9T�DE:ÎDE:�>!]$S�:A>`FsQÇDE:�@GTn{!TvXYWV=.mC3�798$:
kE;£=?=�XY8$WVm$U<�"T�SAXE=.DÍ��=�DÍXE8$:�e<T�]$kak}M}É?:�WG>!:�@�DE:�@GTn{!TvXYWV=.m�c���WVXE8Ç@V:l{4WGSA=.U.DYTvB$8$WGS�=.Da>$:�DaWGm$Usf�WVkÎ¹Ê � ��:Kp<��=�D
XY8!:Nka:�S�=�m$>4Mr=�DE>$:ADR>$WVkESADE:AXEWGz�TvXYWV=.m�c}5.5�f9àï5�átT�m$>Ï¹Ê � ��:hZsw�Z���=.D�XY8!:j��=.]!DaXY8?Mr=.Da>$:�DR^`Lä>$WVkES�Da:AXEWGz)TnXYWG=�m
c}5)wsf�àhwnáå3

ñ�òDÐ j övY�ukiyý�]mx¼[ÑW�ø�x!»�ö_ý-[Íö>x¼W�ö)Yrxyú¿W�øR÷ùüGiN^kYy^k]}ø�x¼Y�ûÓÒ øRý-Ô
qrm�TyS�=�m0��:�DaU.:�msXÍWVXE:�DYTnXYWV��:�;£:AXE8$=4>IXY8$:�Da:�kaWG>$]�Tv@ L  XE:�m$>!k½XY=yzA:�DE=<Tvk�XY8$:9ka=.@G]4XYWG=�m,S�=�m0��:�DaU.:�kAÃ4kaWGm$SA:
XY8!:,m0]$;£:�DEWVS)T�@_ka=.@G]!XEWG=.m¾J�  ,XY:Am$>$kÎXE=ÇXY8!:,:l{!T�SlXyka=.@G]!XEWG=.m �  '=���XE8$:,>$WVkESADE:AXE:,B$Da=.F$@V:�;`3Nâj=���:l�.:�DAÃ
XY8!:�ka=.@G]!XEWG=.mª:ADEDa=.D O  �>$=?:�k�m$=�X£XY:Am$>�XE=�zA:�Da=$Ã�kEWVm$S�:�W6X�;£:)TvkE]$Da:�k�XY8$:�>$W6��:ADE:�m!S�:`Ft:lXr��:A:�mÜXY8!:
kE=�@G]!XEWG=.m$kÍ=��CXE8$:Î>!WGkESADE:lXY:yTvm$>�S�=�m0XEWGm0]$=.]!k�B$Da=.F$@G:A;�kA3�O�=.;£B�T�DaWGm$U<XY8$:N>$:AÄ$m$WVXEWG=.m$kR=��CXE8$:ÎDa:�kEWV>$]�T�@
c�w.fjT�m!>�XYDa]$m$S�TvXYWV=.m�:ADEDE=�D'c�2ª�sf���:IkE:�:IXY8�TvXÎT�m�T�B$B$Da=.B$DEWGTvXY:<;£:)T�ka]$DE:I=��½XE8$:,SA=.ms�.:�DaU.:�m!S�:�WGk�XY8!:
kEWVz�:H=���XY8$:HDE:AkEWG>!]�T�@_DE:A@uTvXEWV�.:yXE=£XE8�TvXj=���XY8$:<XYDa]$m$S)TnXYWG=�m�:ADEDE=�D�3 � :HkYT)QbXY8!:IB$Da=.F$@V:�;ÑWVkGÕbÖØ×®ÙªÚBÛ"Ü3ÖÜ?Ý-ÚÞ×AÚ±ÙªÚ±×�Ö\ß­Ü�à±á6âwãBäªÜ�å.ÖØâ�Ú±à¢à�ÖØà���8$:�mçæ L  �æ�ÍÀæ¡²k kæ�WVm�T�m�T�B$B$Da=.B$DaWuTvXE:Im$=�DE;`3 � 8$:�m�XY8$WVkN=?S�SA]$DEkAÃ
XY8!:Ika=.@G]!XEWG=.m�:ADEDE=�D O  ��� M J�  ,WGk9XrQ?B$WVS)T�@V@VQ�SA@G=.ka:�XY=£WVXYk9Ä�m$T�@���Tv@G]$:vÃ�Wå3h:�36Ãræ O  8æXFèæ � M �  kæ�3 � :
��WG@V@�]$ka:HXE8$:­éëê�m$=.DE;gXY8$Da=.]$U.8$=�]!X)Ã$:v3[U!3VÃæ O  æ � æ O  æ±ê � ;�Tn{�3ìT,A@ 0¡ìTÇ Ë O  , @ 0 Ë : cå2ª�sf

^�:)TvkE]$DaWGm$UbSA=.;�B!]!X|TvXEWG=.m$T�@���=.Da��WVkÎ;£=.DE:'B!DE=.F$@V:�;�TvXYWVS�Ã�kEWVm$S�:'XE8$:':¨{!:AS�]!XEWG=.m+XEWG;£:,=��ÍT�SA=4>!:
>$:ABt:Am$>$kH8$:)T)�?WG@6Q+=.mÏXY8$:�8�TvDE>!��T�DE:£T�m!>�ka=��³Xr��TvDE:�]$kE:A>ãc"T�m$>È=.m«XY8$:�kE�0WV@G@�T�m!>�TvB$B$DE=.T�S|8�=v��XY8!:
B$Da=.U.DYTv;�;£:�DYfl3äâN:ADE:��R:+S|8$=?=.kE:�T kEWV;�B!@G:�T�B$B$Da=�{4WV;ÇTvXE:�;£:)TvkE]$Da:�=��y�R=.Da��ÃjS�=�]$msXYWGm!U�Ù�=sTnXYWGm!U
B�=.WGmsXR=.Bt:ADYTvXEWG=.m!kyc³Ù�=.B$kYfRT�kÍ:�k}XYWG;�TvXE:�>ÇFsQ£XY8$:y^�Ú�7e��Úyè#��]!m$SAXEWG=.m�íkîTï%ðòñ43ÍÉ?WGm$SA:NXY8!WGkÍU.WV��:�k�=�m$@VQ
T�Da=.]$U.8Æ:�kaXEWG;�TvXY:�=��ÎXY8$:`XYDE]!:�m0]$;'F�:�D�=���=.B�:�DETvXYWV=.m$k�c�T�m$>Æ;ÇT)QÂm$=�X�S�=�DEDE:A@uTvXE:�>!WGDE:ASAXE@VQª��WVXE8
T�SlXY]�T�@�:¨{4:�S�]4XYWG=�m`XEWG;£:�flÃ4S)T�]4XYWG=�m`ka8$=.]$@V>�Ft:<]$ka:�>�WVm�WGmsXY:ADEB$Da:AXYWVm$U�XY8$:AkE:<DE:AkE]$@6XYkA3

�



ó ô ���½Àj¼�Á)î���Á¢ÿ£� ÿÓõä��ö+� ÷ ¿ùøA�½Á;ú£¼�Á)¾ ûüø<ú©ÿ£¼�ÁA��öùý �

\�=.DE;,]$@uTvXEWGm$U'T�;']$@6XYWVU.DEWV>bT�@GU�=.DEW6XY8$;gDE:�Å0]$WVDE:AkN;�T�msQ�S|8$=.WVS�:�kAÐ�>$WVkESADE:AXEWGz�TvXYWV=.m�kES|8$:A;�:vÃ�DE:A@uTn{!TvXEWG=.m
;£:AXY8!=4>HT�m$>I=.DE>!:�DEWVm$U$Ã�U.DaWG>�XYDET�m$ka��:AD_=.Bt:ADYTvXE=.DEkAÃ�Tvm$>ISA=.msXYDa=.@?T�@GU.=�DEWVXE8$;¥c":�3hU$36ÃnLjM}ORQ?S�@V:�k�=.D_\�^+eHfl3¸�T�S|8ãS|8$=.WVS�:+;�T)Q#Tv��:ASAX�XE8$:«T�SAS�]$DET�SAQÆ=.DÇ:lØ£S�WG:Am$SAQÆ=���XY8!:+DE:AkE]$@6XYWGm!U�T�@VU.=.DEW6XY8$;`3¢É4S|8�Tv�t:�D)à[pvá
S�=�m$kEWV>$:�Da:�>�;�T�msQ�kE]!S|8�T�@GU.=�DEWVXE8$;£k�Ì.8$:ADE:j��:NWGms�.:AkaXYWVUsTvXE:NTH;�=�DE:�@GWV;�W6XY:�>�ka:AX�Ã4F$]4X�WVm�;£=.DE:�>$:lX|T�WV@å3� :<SA=.m$kEWV>$:�D9XE8$DE:A:<XrQ?B�:�kj=���LjM}ORQ?S�@V:�kAÐ

þ �fÿ�¶�� ]$kE:AkÍXE8$:Nka:�SA=.m$>4MÖ=.DE>$:ADR>!WGkESADE:lXYWGz�TvXYWV=.m ÿ  � =.m�T�@G@!@G:A��:�@Vk�Ãs��WVXE8£Da:�kaWG>$]�Tv@Gk�XYDET�m$ka��:ADEDa:�>FsQbWVmnÞa:�SlXYWG=�m`=�D���]$@G@��R:�WVU.8sXYWVm$U$Ãþ �fÿ�¶�� ]$kE:Ak�XY8$:���=.]!DaXY8?Mr=.Da>$:�D½>!WGkESADE:lXYWGz�TvXYWV=.m ÿ  ¨ =.m£T�@G@?@G:l�.:A@Gk�Ãs��W6XY8�DE:AkEWV>$]�T�@Vk�XYDET�m$ka��:ADEDa:�>
FsQ���]$@V@��R:�WGU�80XEWGm$U!Ãþ �fÿ�¶���� ]$kE:AkHXE8$:'��=.]$D}XY84MÖ=.DE>!:�D�>$WVkES�Da:AXEWGz)TnXYWG=�m ÿ  ¨ =.m«XE8$:�Ä�m$:�k}XH@G:A��:�@�Tvm$>ÈXE8$:�kE:AS�=.m!>4M
=.Da>$:�D�>$WGkaS�DE:lXYWVz)TvXEWG=.m ÿ  � =.m�T�@V@t=vXY8$:AD�@G:l�.:�@Vk�Ã?��WVXY8bDa:�kaWG>$]�Tv@GkRXEDYT�m!ka��:�DaDE:A>`FsQ���]$@G@���:AWGU.8sXEWGm$U$3¸�T�S|8�LjM}ORQ?S�@V:I]$ka:�kÎXr�R=�Da:�@uT�{$TnXYWG=�m`k}��:A:�B$k�=�m�XY8!:I>$=���ms��T�DE>�c³Ä�m$:lMåXY=vMÖS�=sTvDEkE:)f�F!DYT�m$S|8+T�m$>+=.m!:

ka�R:�:AB�=.mIXE8$:Í]$Bs��T�Da>�c"SA=sT�DakE:lMåXY=vMåÄ�m$:)f_F$DET�m$S|8CÌ0Tv@G@sDE:A@uTn{!TvXEWG=.m<WVk½e<T�]$kak}M}É?:�WG>!:�@s��WVXE8,@G:¨{4WGS�=�U.DYT�B!8$WGS
=.Da>$:�DaWGm$U$3oÉ4WGm$SA:��R:���WG@V@NF�:�]$kaWGm$UªF!WGS�]!F$WGS�WGmsXY:ADEB�=.@uTvXEWG=.mÂ��=.D£XY8$:«\½^+e®WVm$WVXEWuT�@9WVmsXY:�DaBt=�@uTvXEWG=.m
c���8!:�DE:jXY8$:NT�>$>!WVXYWV=.m�T�@!T�S�SA]$DYTvSAQ£WGk�m$:A:�>$:A>CÃ!:l�.:�m���WVXY8�XY8!:Nka:�S�=�m$>4Mr=�DE>$:AD�>$WVkES�Da:AXEWGz)TnXYWG=�m�flÃ.�R:j��WV@G@
T�@VkE=�]$ka:'F$WVS�]$F$WVS,WVm0XE:�DaBt=.@GTvXYWV=.m���=.DÎXY8!:'S�=sTvDEkE:¨MÖXE=vMÖÄ�m!:IXYDET�m$k}��:�D�=���SA=.DEDa:�SAXEWG=.m!k�3�798$:AkE:'LNMPORQ?S�@G:Ak
T�Da:�]$kE:A>�T�k�F$]$WV@G>$WVm$U�F!@G=?S|�?k�WVm XY8!:�\�^+eÒT�@GU.=�DEWVXE8$;£kIF�:�@V=��<Ì�XY8!:�@uTvXaXY:AD,Xr��=��ã��8$WVS|8ª]$kE:bXY8!:
��=.]$D}XY84MÖ=.DE>!:�DH>$WGkaS�DE:lXYWVz)TvXEWG=.m��&T�DE:�Tv@GkE=�]$kE:A>ªT�kIWVXY:ADYTvXEWV��:£ka=.@G]4XYWG=�m T�@VU.=.DaWVXY8!;�k£c�U.WV��:�m�Tvm�WGm$W6XYWGT�@
T�B$B!DE=){4WG;�TvXYWV=.m�=.m�XY8$:�Ä�m!:�kaXjU.DaWG>CÃ!Bt:ADa��=.Da;§LNMPORQ4SA@G:AkjDa:�B�:)TvXE:�>$@6Qb]$msXYWV@CS�=�m0��:�DaU.:�>�f¨3� :HT�@VkE=�S�=�m$kEWV>$:�D9XY8!DE:�:�XrQ?B�:�kj=���2�MP\�^+eÓT�@GU.=�DEWVXE8$;£k�Ð

þ �9�fÿb��� ]!kE:�k9Xr�R= �fÿ�¶�� SAQ?S�@V:�kIc"]!kEWGm!U£WVmnÞa:�SlXYWV=.m�f�=.m�:)TvS|8�@V:A�.:A@�Ft:A@G=��äXY8$:�Ä�m$:AkaX�ÃtTvm$>
XE8$:�m<XY8$Da:�: �fÿ�¶���� SAQ?SA@G:�k�=.m<XY8$:�Ä�m!:�kaX�@G:l�.:A@�c³XY80]$k�]$kEWVm$U9XY8$:���=.]$D}XY84MÖ=.DE>!:�D�>$WVkES�Da:AXEWGz)TnXYWG=�m
ÿ  ¨ =.mbXY8$:�Ä�m$:AkaXN@G:l�.:�@�=�m$@VQ!flÃþ �9�fÿb�C* ]$ka:�k,Xr�R= �fÿ�¶���� SlQ4SA@G:Ak'=.m :�T�S|8�@V:A�.:A@åÃ�WGmÈ:)T�S|8ª=��R��8$WGS|8oÔ}Ä�m$:AkaXYÕ�WGk<X|T��v:�m
T�k�ÔaSA]$DEDa:�msXIÄ$m$:�k}XYÕ$Ã�Wå3h:�36Ã�XE8$:£Ä$m$:�k}X'@G:l�.:A@�Q�:AX,DE:)TvS|8$:�>&c³XY80]$kH]$kEWVm$U�XE8$:���=.]$DaXE84Mr=�DE>$:ADH>!WGk}M
SADE:AXEWGz�TvXYWV=.m ÿ  ¨ =.m�XY8!:HSA]$DEDa:�msX�Ä�m$:AkaXN@G:A��:�@�=.m!@VQ!flÃþ �9�fÿb� ]!kE:�k�Xr��= �fÿ�¶�� SAQ?SA@G:�k�=.mH:)T�S|8'@V:A��:�@tc�XE8?]!k�]$kaWGm$U�XY8!:Í��=.]!DaXY8?Mr=.Da>$:�D_>$WVkES�Da:AXEWGz)TnXYWG=�m
ÿ  ¨ =.m�:A�.:ADaQ`@G:l�.:A@³fl3

¸�T�S|8Ï=���XY8!:�kE:'\�^+egTv@GU.=.DaWVXE8$;�k9k}X|T�D}XYk�=.m+T�mÏ�·�È�ÇU.DaWG>«Tvm$>«]$kE:Ak�F$WGSA]$F$WVS'\�^+eéWGm!WVXYWGT�@�WGmsXE:�D}M
B�=.@uTvXEWG=.m«c"Wå3h:�36Ã!XE8$:�Ä�DEk}XNka=.@G]4XYWG=�m�XYDYTvm$ka��:AD�XE=£XE8$:<m$:l{?X�Ä�m$:AD�U.DEWV>�fl3

�



\�WGm$T�@G@6Q.Ã��R:�T�@VkE=+SA=.m$kEWV>$:�D'T���=.]$D}XY84MÖ=.DE>$:AD,X|Tv]�:l{?X|TvBt=.@GTvXYWV=.m�Tv@GU.=.DaWVXE8$; ���£¬�� Ã½>!:AÄ�m$:A>ÆTvk
��=.@V@G=���k�Ð

5.3jxy=�2�Mr\�^+ed]$kaWGm$UÏXr��= �fÿ�¶�� SlQ4SA@G:Ak«c"]!kEWGm!UÈ��]$@V@��R:�WGU�80XEWGm$Usf�=�m#:�T�S|8Æ@V:A�.:A@�Ft:A@G=��ÑXY8!:
Ä�m!:�kaXN@G:l�.:A@_T�m$>�WGmsXY:ADEB�=.@uTnXY: � XE=�XY8$:�Ä�m$:AkaXN@G:l�.:�@�Ã

243jxy=ªXr�R=#Da:�@uT�{$TnXYWG=�mÜka�R:�:AB$k�=.m&XY8!:+Ä�m$:�k}X�@V:A��:�@�B�:�Da��=�DE; XYT�]ä:l{?XYDET�Bt=�@uTvXEWG=.mÆXE=ÂU.:AX�XY8!:
:¨{4XEDYT�B�=.@GTvXY:A>`SA=sT�DakE:lMÖU.DEWV>�:�Å0]�TvXEWG=.m�cå2vwsflÃ

J!3NÉ4=�@V�.:�c�2�wsf�]$kaWGm$U�Xr�R= �fÿ�¶�� SAQ?S�@V:�kIc"]$kaWGm$U���]$@V@��R:�WGU�80XEWGm$UsflÃ
Z$3NO�=.DaDE:ASAX�XY8$:�Ä�m!:lMrU�DEWG>�ka=.@G]!XEWG=.m��?WGTJ�  �� J�  dK_  �  c±¹� �  M z_ �   J�  f±� c�J9�sf
p43ji�:�B�:)TvXjk}XY:�B!kÎ2��?Z$3

¦N=vXY:�XY8�TnX�m$=£Ä$m$:lMÖU.DEWV>bDE:�@GTn{!TvXYWV=.mbWGk9B�:�D}��=.DE;£:�>`Tv�³XE:�D9XY8!:<Ä$m�T�@�WGmsXE:�DEB�=.@GTvXYWV=.mC3

5b�



	 ë ¿ùý �y¼ÍÁ�ÀjìÞø�
����½¿ùøA�½� ì,�«¾ þ�ÿ·ý î+ì,¼�Á)��ÿ£�«�

798$WVk,kE:ASAXEWG=.m�B$DE:AkE:�msXEk'XY8$:�m?]!;�:ADEWGS�T�@�DE:AkE]$@6XYk'Tvm$> SA=.;�B$T�DEWVkE=.m$k<��=.D<XY8$:�kEW {Ï��=.]$DaXE84Mr=�DE>$:AD,T�@VU.=vM
DEW6XY8$;£k�>$:AkESADEWGF�:�>�T�F�=���:�3�798$:<XY:AkaXjB$DE=�F$@G:A;§8�T�k9XE8$:<:l{!T�SAXNkE=�@G]!XEWG=.m� c+*v�B/$f � kEWGm�c Æ *tf!SA=.k�c"J Æ /!f±: c�J!5�f

7980]$k�Ã�XE8$:<>�TvX|T'��=.D�XE8$:�XY:AkaXYkjS�=�m$kEWVkaXYk�=���XY8$:���=.DaS�WVm$U
 c+*v��/!f �¢ÿ������
��� d �
���e� M 51� Æ � � c+*v�B/$f¢� c�Js2.f

XY=�U.:AXE8$:�D���WVXE8ÏFt=.]!m$>�T�D}Q��vT�@G]!:�k<S�=.;£B$]!XE:�>«��DE=�;¤c�J45�fl3 � :�;�:�T�kE]$Da:'XY8$:�B�:�D}��=.DE;�T�m$SA:�=���:�T�S|8
T�@VU.=.DEW6XY8$;���=.D½XE8$WGk�B$Da=.F$@G:A;¥��=.D½�vT�@V]$:�k�=��tXY8$:9Ä�m$:AkaXR;�:AkE8£kEWVz�:���DE=.; # � �� XE=
# � �� µ c�Wå3h:�36ÃT& � �XY="& � w�Z�U.DaWG>�WGmsXY:ADa�vT�@GkNWGm�:)T�S|8Ï>$WVDE:�SlXYWV=.m�flÃ�]$kaWGm$UÇXE8$:,>!WGkESADE:lXY: éëêém$=�DE; cå2ª�.f�XY=Ç;�:�T�kE]$Da:,XY8!:
kE=�@G]!XEWG=.mb:ADEDE=�D O  sÃ!DE:�kaWG>$]$T�@ L  �Ã�T�m$>��v=�D�XY8$:�XYDa]$m$S�TvXYWV=.m�:�DEDa=.D!²k 03
sNòaó S�øR÷ùü¼Y�ý�]mu4ø�xæø ½	^$õyöQP�RTSVUXW_û}öZY�û\[RøÍý�]D^�õ�÷Ìu
798$:�Da:�kE]!@VXYk�=��_DE]$m!m$WGm$UIXY8$:Î��=�]$DaXE84Mr=.Da>$:�DÍLNMPORQ4SA@G:�Tv@GU.=.DaWVXE8$;�k �fÿ�¶�� T�m!> � ÿÇ¶���� TvDE:yka]$;�M
;�T�DEWVz�:�>ãWVmÜ7�T�F$@G:ª5ÏTvm$>¢24ÃNDa:�kaBt:ASAXYW6�.:A@VQ.3¥qrmä:�T�S|8&S)T�ka:�ÃjLNM}ORQ?SA@G:�kb�R:�Da:ÈDa:�B�:)TvXE:�>&]$msXYWV@ÎXY8!:
B$Da=.F$@G:A; ��T�k�kE=.@6�.:A>�XE=ÏXE8$:�@G:l�.:�@9=v�NXEDE]$m$S�TvXYWV=.mÂ:�DaDE=.D`c¡æ L  æ¦Í æ¡²  æAflÌ�XE8$:�m?]!;'Ft:AD�=��ÎSlQ?S�@G:Ak
DE:AÅ0]$WGDa:�>ÂT�m$>�XY8$:�m!=.DE;£k,=���XY8$:�Da:�ka]$@VXEWGm$U�:�DEDa=.D�T�m!>�DE:AkEWG>!]�T�@RT�DE:�ka8$=���mªWGm XE8$:�XYT�F$@V:�k�Ã½T�@G=.m!U
��WVXE8�XE8$:�SA=.DEDa:�kaBt=.m!>$WGm$U�m?]!;'Ft:ADI=v��Ù�=.B$k�c�T�kHS�=�]$msXY:�> F0Q ^�Ú�7e��ÚÎè9fl3�ÚÎ@Gka=�ka8$=���mªWGk�XY8!:�T)�sM
:�DET�U.:IS�=.ms�.:ADEU.:Am$S�:'�"TvSAXY=�DXÊ�������Ãt>$:lÄ�m$:A>ÏT�k'c¡æ L���� ���.æ<$òæ L �!�"� #$� ���.æAf �&%�')(3�-�&* Ã���8$:�Da: L �!�"� #$� ����Tvm$> L��"� ���_T�Da:
XY8!:�>!Q?m�T�;£WGSyDa:�kEWV>$]�T�@Vk�T�kEka=4SAWuTvXE:�>���W6XY8bXY8$:yÄ$DEkaXjTvm$>�@uT�k}X�Ä�m$:¨MrU.DaWG>bka�R:�:AB$k�Ã�DE:AkEB�:�SlXYWV��:�@6Q.Ã�T�m$>,+
WGk9XE8$:IXE=�X|T�@�m0]$;,Ft:ADÎ=���ka�R:�:�B!k�:l{4:�SA]!XY:A>«=.m`XE8$:IÄ$m$:�k}XyU.DaWG>C3�¦N=�XE:IXY8$TvX�XY8$:I=.F$kE:ADa��:�>+�vT�@G]!:�k�=��Ê-�.�/�9SA=.;£B�T�DE:��"T)�.=.DET�F$@6Q���WVXY8£XY8$:NB$DE:A>$WGSlXY:A>�;']$@6XYWGU�DEWG>�ka;�=?=�XE8$WGm$U<�"T�SlXY=.DÞ¹Ê � ��:hZsw�ZH��=.DÍXE8$:Î^`L
>$WVkES�Da:AXEWGz)TnXYWG=�mC3

798$:<X|T�F$@V:�k9ka8$=�� XY8$TvX�XY8$:�Xr�R=£LjM}ORQ?S�@V:<T�@GU.=�DEWVXE8$;£k�T�S|8$WV:A��:,T�F�=.]!X9XE8$:<kYT�;£:yÄ�m�Tv@C:�DaDE=.DIc�Tvk
XY8!:AQ�kE8!=.]$@G>�Ã?kaWGm$SA:9XY8$:lQ�]$kE:9XY8!:NkET�;�:9>!WGkESADE:lXYWGz�TvXYWV=.m�=.m�XY8$:9Ä�m$:AkaXRU.DEWV>�fl3�ÚÎk�kE8!=���m�WGm�XY8!:jXE8$WGDa>
S�=�@G]$;£mÇ=��_:�T�S|8�X|TvF$@G:vÃ?XE8$:yDYTnXYWG=I=��_:�DaDE=.DakÞæ O �  æ<$òæ O  æ�WVm�:)TvS|8bS)T�ka:yWGk�T�Ft=�]!Xy5�w�c�T�kRWVX�ka8$=.]$@V>�F�:
��=.DÍT���=.]$DaXE84Mr=�DE>$:AD�>$WGkaS�DE:lXYWVz)TvXEWG=.m�f¨3�798$WVk�kYT�;£:�S�=.m$SA@G]$kaWG=.m0�ãXY8$TvX�XY8$:AkE:N;�:lXY8$=?>$k�:l{48$WVF$WVX���=.]$D}XY84M
=.Da>$:�D9SA=.ms�.:�DaU.:�m!S�:1�ãWGkjkE8$=���m`U.DYTvB$8$WGS�T�@G@6Q�WGm�\�WVU.]$Da:'5.Ã!��8$:ADE:�XY8!:�kE@G=�Bt:�=��_XE8$:�S�]$D}�.:�æ O  æNT�k�T
��]$m$SlXYWV=.m�=��¯#b=.m�T,@V=.UvMr@V=.U<B$@G=vX�WGkRm$:)TvDE@VQ�Z,��=.DRFt=vXY8�T�@VU.=.DEW6XY8$;£k�3�è�=�XE8bT�@VU.=.DEW6XY8$;£k���:ADE:<T�F!@G:NXE=
kE=�@V�.:HXY=£XY8$:H@G:l�.:�@�=��½XEDE]$m!S)TvXEWG=.m�:�DEDa=.D�Ã�]$ka]�T�@G@6QbWGm`XY8$:HkYTv;�:Im?]!;'Ft:ADN=v��SAQ?S�@V:�k�c �fÿ�¶���� XY=?=.�
=.m$:���:l��:ADHSlQ?S�@G:�XE8�T�m � ÿÇ¶�� ��8$:AmÏ# � 5%$45�wsf¨3�âN=��R:A��:�D�Ã���WVXE8ÏXE8$:�kYT�;£:�m0]$;'F�:�D<=��RSAQ?S�@V:�kAÃ
�fÿ�¶���� B!DE=?>$]$S�:A>�ka@GWVU.8sXY@VQ�kE;�T�@V@G:�D�DE:�kaWG>$]$T�@GkAÃ�T�k�kE8$=���m�WGm`\�WGU�]$DE:<2?3

798$:�=.B�:�DETvXYWV=.m$kÍS�=.]$msXEkHc�Ù�=.B!k|fÍDa:�B�=.DaXE:�>bWVmÇXY8$:NX|T�F$@V:�kRU.DE=��ã��WVXE8�>$:AS�DE:�T�kEWVm$UÓ#bT�k�:¨{!B�:�SlXY:A>CÃ
F$]!X�>$=�m$=�X�DE:AÙ$:�SAX�XY8$:`�"T�SAX£XY8$TvX �fÿÇ¶�� X|T��v:�kÇ;£=.Da:`=�Bt:ADYTvXEWG=.m$k�XY8$TvX � ÿÇ¶���� ÃRkaWGm$SA:�XY8!:
��=.Da;�:AD�]$ka:�k�XY8!:y;�=�DE:ÎSA=.;£B$@GWVS)TvXE:�>b^�Lo>$WGkaS�Da:AXYWVz)TvXEWG=.m�=.m�T�@V@�U�DEWG>!k�c"DETvXY8!:�D�XE8�T�mIÞa]$k}X�XY8$:NÄ�m$:�k}X
@G:l�.:A@³fl3�7980]$k�ÃÍ��:�S�=�m$S�@V]$>$:�XY8$TvX�XY8$:�Ù$=.B$k�S�=�]$msX�Da:AXE]$DEm$:A>#FsQ�^`Ú�7e�_ÚÎèéWGk�m$=�X£TvmÂT�S�SA]$DYTvXE:
;£:)T�ka]$DE:«=��HXY8!:«S�=.;£B$]!XYTvXYWV=.m�T�@���=�DE�Ü8$:ADE:v3 Úæ;�=�DE:+Da:)T�@VWGkaXEWGS�S�=.;£B�T�DaWGkE=�mÜS)T�m&F�:«=.F!XYT�WGm$:A>

5.5



7�T�F!@G:�5.Ð �fÿ�¶�� ij:AkE]$@6XYk# æ O  æ DYTnXYWG= SAQ?S�@V:�k æ L  æ æ¡²  æ Ê������ Ù�=.B$k�� �!3 ��Z.Z�cuMPJsf � 2 Z!3V5�wvZ�c³MY5�f Z$3 ��J.��c³MY5�f �!3hZ0�ª� 5�J.J.ws2�� � Z$3K��J9��cuMrZ0f 245.3 �s2 Z �?3K�s2vw�c³MrJsf J!3[Zs2�w�c³MP2.f �!3KpvZ0� w!5)Zsw9��2 � J!365�w.J�cuM}p.f 5)Z$3 �sp p 5�3~2.2��$c³MrJsf 243V51�s�$c³MrJsf �!3hZsw9� 5�p.p�wsp.p'��� µ 5.3[�s2�J�cuMPwsf 5��43[Jsp � J43Kws2�2$c³MPp.f 5.3KJ��s2$c³MÖZ0f �!3hZsJ9� �ª�.Jsp45�wª�
7�T�F!@G:H24Ð �fÿ�¶���� ij:AkE]$@6XYk# æ O  æ DYTnXYWG= SAQ?S�@V:�k æ L  æ æ¡²  æ Ê������ Ù�=.B$k�� �43[�9�.J�cuMPJsf � 2 �43~��w.2$c³MP2.f Z$3 ��J.��c³MY5�f �!3hZs�9� 5�wsp�w9��� � Z$3[ws����cuMrZ0f 5�w!3[�s� J 2?3~pvZ!50c³MP2.f J!3[Zs2�w�c³MP2.f �!3hZ.Z0� �45��.p.��2 � 243[�s2���cuM}p.f 5�w!3KpvZ p Z!3Kw.w450c³MÖZ0f 243V51�s�$c³MrJsf �!3[Js��w 5)w9�.�9�.�ª��� µ 5.3K�.p���cuMPwsf 5�w!3 �.� � �43 �9��w�c³Mrwsf 5.3KJ��s2$c³MÖZ0f �!3hZ$5�� �.2��s��Jspvw

>$WVDE:�SlXY@6QÈT�kH��=�@G@G=���kA3b\�DE=.;dXE8$:Ç:AÅ0]�TvXYWV=.m$k<��=.DHDE:�@GTn{!TvXYWV=.mÈT�m$>�DE:�kaWG>$]$T�@GkHWGmÈkE:ASAXYWV=.mÂ243[wb��:£Ä�m$>
XY8$TvX�XE8$:�kE:AS�=.m!>4Mr=.Da>$:�D�>$WGkaS�DE:lXYWVz)TvXEWG=.m ÿ  � Da:�Å0]$WGDa:�k���Ù�=.B$k"�vBt=�WGmsX���=.D�DE:A@uTn{!TvXEWG=.m,T�m$>��NÙ$=.B$k��nBt=.WVmsX��=.D�SA=.;£B$]!XYWVm$U'XY8!:HDa:�kaWG>$]�Tv@åÌ4XE8$:<S�=.DaDE:AkEB�=.m$>$WVm$U�S�=.]!m0XEkj��=�D�XY8$:���=.]!DaXY8?Mr=.Da>$:�D�>!WGkESADE:lXYWGz�TvXYWV=.m ÿ  ¨
T�Da:�5b��T�m$>�2ª��Ù$=.B$k��nBt=.WVmsX)Ã�Da:�kaBt:ASAXYW6�.:A@VQ.3`ËjkEWGm!U`XE8$:�ka:�WGmÏXY8$:�LNMPORQ?S�@G:ÇT�@GU�=.DEW6XY8$;¸c���WVXE8ÈXE8$DE:A:
DE:A@uTn{!TvXEWG=.m�k}��:A:�B$k�Bt:AD_@G:A��:�@0T�m!>IT�@uTvDEU.:½m0]$;,Ft:AD�=v�!U.DaWG>�@V:A�.:A@GkYf_Tvm$><WGU.m$=�DEWGm!U�XY8$:��R=.DE��TvkEkE=?S�WGTvXY:A>
��WVXE8�U.DEWV>,XYDET�m$k}��:�DEk���:9=.F4X|T�WVm,XY8$:���=�@G@G=���WVm$UN=�Bt:ADYTvXEWG=.m'SA=.]$msXYk�B�:�D�SAQ?S�@V:<c"B�:�D½B�=.WVm0X½=.m,XY8!:�Ä�m$:�k}X
U.DaWG>�f¨Ð

�fÿÇ¶�� Ð cå��3�JXd#�.f54?5�d 5
Z d 5

5�w d 5
wvZ d�:1:1:!6 � 5.5�w

J Ù�=.B!k��vB�=.WGmsX c�J.Jsf

�fÿ�¶�� Ð c}5b�73�JXdÆ2'�sf 4 5�d 5
Z d 5

5�w d 5
w�Z dC:1:;: 6 � J9�.�

J Ù�=�B$k��vB�=.WVm0X c�J�Z0f

�fÿ�¶���� Ð cP5b�73�JXdÆ2ª�.f�d cå��3�JXd��sf 4 5Z d 5
5�w d 5

wvZ d�:1:1: 6 � 2vw9�
J Ù�=.B!k��vB�=.WGmsX c�Jsp.f

7980]$k�Ã�XE8$: �fÿ�¶���� T�@VU.=.DEW6XY8$;dkE8$=.]!@G> XYT���:�=�m$@VQ�T�F�=.]!X'�sp98æT�k,;,]$S|8���=�DE��T�kIXE8$: �fÿ�¶��
T�@VU.=.DEW6XY8$;`Ì?kEWGm!S�:HWVXjT�@VkE=�B$DE=?>$]$SA:�kjkE@VWGU.8sXY@6QÇka;ÇTv@G@G:AD�DE:AkEWV>$]�T�@Vk���=�D�XY8$:HkYT�;£:<m0]$;'F�:�D�=��½SlQ?S�@G:Ak�Ã�WVX
T�B$B�:)TvDEk9XY=�F�:<XE8$:<Ft:lXEXE:�D�=���XY8$:�Xr�R=$3

5�2



10
−2

10
−1

10
0

10
−6

10
−5

10
−4

10
−3

10
−2

h

so
lu

tio
n 

er
ro

r

Fourth order
MGV4        
MGVF        

\�WGU.]$Da:�5.ÐÍÉ4=.@V]!XYWV=.mb:�DaDE=.DÎæ O  æj��=.D�XE8$:�LNM}ORQ?SA@G:HT�@GU�=.DEW6XY8$;£k

10
−2

10
−1

10
0

10
−6

10
−5

10
−4

10
−3

10
−2

10
−1

10
0

h

re
si

du
al

 n
or

m

Truncation error
MGV4            
MGVF            

\�WGU.]$Da:H24Ð�i�:�kEWV>$]�T�@�m$=.DE;üæ L  æN��=.D�XY8!:<LjM}ORQ?S�@V:HT�@GU.=�DEWVXE8$;£k
5�J



7�T�F$@V:<J!Ð �9�fÿb� i�:�kE]!@VXYk# æ O  æ DYTnXYWG= æ L  æ æ¡²  æ Ù�=.B$k�� �!3 ��Z.Z�cuMPJsf � Z$365�w�Z�cuM|5�f Z$3 �.J.��cuM|5�f 2vw�Z.Z0p�� � Z$3hZ$5b��cuMrZ0f 2.2?3Kw9� 5.3hZ©�s�$cuM}2.f J!3hZ02�w�cuM}2.f 5�p�Js�.2ª��2 � 243[w9�9��cuM}p.f 5�w43K�s� w!3hZ©�.J�cuMPJsf 24365b�s�$cuMPJsf �'�9�.�.w.J�� µ 5.3Kpª�.J�cuMPwsf 5�w43KJ.� 5.3[w.w.w�cuMPJsf 5.3[J.�s2$cuMrZ0f 2ª�.�vZs��Z.Z
7�T�F!@G:�Z$ÐRÉ4=.@V]!XYWV=.m�:ADEDE=�DEk9��=.D �9�fÿb� c�;�=?>$WVÄ$:�>�fÍ��W6XY8c# � �� µ

^�:AXE8$=?> æ O  kæ
5lMP\�^+e���WVXY8Ï5�LNMPORQ?S�@G:<=.mbXE8$:H\�WGm$:AkaXÎe�DEWG> �43Kp���Z�:lM}p
5AMr\�^+eo��WVXY8�2'LNMPORQ4SA@G:Akj=�m`XE8$:H\�WGm$:AkaXNe�DEWV> �!3KpvZs�v:lMPw
2�MP\�^+e���WVXY8Ï5�LNMPORQ?S�@G:<=.mbXE8$:H\�WGm$:AkaXÎe�DEWG> �43Kp�Jspn:lMPw
2�Mr\�^+eo��WVXY8�2'LNMPORQ4SA@G:Akj=�m`XE8$:H\�WGm$:AkaXNe�DEWV> 5.3Kpª�.Jv:lMPw

sNòrñ S�øR÷ùü¼Y�ý�]mu4ø�xæø ½	^$õyöZh	j o Y�û\[RøÍý�]D^�õ�÷Ìu
7�T�F$@G:+JÂka]$;£;ÇT�DaWGzA:�kÇXE8$:«DE:AkE]$@6XYkb=��HDE]!m$m$WGm!UÂXE8$:Ï\�^+e T�@GU�=.DEW6XY8$; �9�fÿb� c���8$WVS|8ä]!kE:�k�XY8!:
��=.]$D}XY84MÖ=.DE>!:�DÎ>!WGkESADE:lXYWGz�TvXYWV=.m ÿ  ¨ =�m+:A��:�DaQ�U.DEWV>�fl3jqÖXyka8$=.]$@V>+F�:,m$=�XE:�>+XE8�TvXÎ��8!WG@G:<XY8!:,:�DaDE=.Dak�T�Da:
S�=�;�B�TvDYT�F$@V:�XY=�XE8$=.ka:'=.F!XYT�WGm$:A>���W6XY8�XE8$:ILjM}ORQ?S�@V:'T�@VU.=.DaWVXY8!;�kHc�WGm$>$:A:�>CÃ�XY8!:AQ�T�DE:,T�F$W6XÎka;ÇTv@G@G:AD|f
T�m$>�:¨{!8!WGF$W6X�XY8$:�DETvXYWV=¦æ O �  æ<$òæ O  æ`F¥5�w�T�k�T�B$B!DE=.B$DaWuTvXE:Î��=.D���=�]$DaXE84Mr=.Da>$:�D9SA=.ms�.:ADEU.:Am$S�:vÃ�XE8$:�Ä�m�T�@
DE:AkEWV>$]�T�@½m!=.DE;£k�T�Da:�m$=�X<F�:�@G=���XY8!:�XEDE]$m!S)TvXEWG=.m«:ADEDE=�D�3,ÚN@Gka=$ÃC7�T�F$@G:�Z�ka8$=���k<��8sQ+�R:�S|8$=.ka:�Xr�R=
LNMPORQ?S�@G:Ak,B�:�DH@G:l�.:�@ÍWGmÏXY8!: �9�fÿb� T�@VU.=.DEW6XY8$;`Ð���WVXE8�=.m!@VQÏ=.m$:�LNMPORQ?S�@G:�=.m�XE8$:ÇSA=sT�DakE:�T�m$>��v=�D
Ä�m$:AkaXN@G:l�.:�@�Ã!XY8!:<Ä$m�T�@�kE=�@G]!XEWG=.mb:ADEDE=�D9WGk9m$=�XEWGS�T�F$@VQÇ@uT�DaU.:�DA3

7�TvF$@G:�pjka]$;�;�T�DaWGz�:Ak�XY8$:RDE:�ka]$@VXEk�=��!DE]$m!m$WGm$UjXY8$:�T�@GU�=.DEW6XY8$; �9� ÿ��C* c³��8$WGS|8I]$kE:Ak�XY8!:R��=.]$D}XY84M
=.Da>$:�D�>$WVkES�Da:AXEWGz)TnXYWG=�m ÿ  ¨ =.m`=.m$@VQ�XY8$:<SA]$DEDa:�msXNÄ$m$:�k}XÎU.DaWG>�WGm�XY8!:I\½^+e¥T�@VU.=.DEW6XY8$;Çfl3�798$:IDa:�ka]$@VXEk
T�Da:HÅ0]$W6XY:�kaWG;£WG@uTvDÍXE=£XE8$=.kE:���Da=.; �9�fÿb� 3

7�TvF$@G:�wÎkE]$;£;�T�DEWVz�:�k_XY8!:�DE:AkE]$@6XYk½=v��DE]$m!m$WGm$UNXY8$:�T�@GU.=�DEWVXE8$; �9�fÿb��� c���8!WGS|8�]$ka:�k�XE8$:���=.]$D}XY84M
=.Da>$:�D½>!WGkESADE:lXYWGz�TvXYWV=.m ÿ  ¨ =.m�=�m$@VQ<XY8!:�Ä�m$:AkaX�U.DaWG>,WVm,XY8!:9\�^+eäT�@GU.=�DEWVXE8$;Çfl3�ÚÎU.T�WGmCÃnXY8$:�DE:�ka]$@VXEk�T�Da:
Å0]$WVXE:�kEWV;�WV@uT�D_XY=yXE8$=.ka:���DE=.; �9�fÿb� 3�¦N=�XE:�Ã.8!=��R:A��:�DAÃ4XY8$TvX�WGm'XE8$WGk�S)T�ka:�XY8$:�T�@VU.=.DaWVXY8!;o]$kE:Ak�XE8$DE:A:
SAQ?SA@G:�kÍ=.m�XY8$:�Ä�m$:AkaXR@G:l�.:�@�c�WGm$k}XY:)Tv>�=��tXY8$:�Xr�R=,SAQ?SA@G:�kÍ]$ka:�>Ç=�mÇT�@V@$=�XE8$:�DÍ@G:l�.:�@Vk|f¨3½798$WGk���T�kÍm$:�:A>$:�>
XY=H=.F!XYT�WGm���=.]!DaXY8?Mr=.Da>$:�D�S�=�m0��:�DaU.:�m$SA:�ÐÍ7�TvF$@G:N��kE8$=���kRXE8�TvX���WVXE8�=�m$@VQ'Xr�R=ILjM}ORQ?S�@V:�kR=.m£XE8$:�Ä�m$:�k}X
@G:l�.:A@åÃ�XE8$:�SA=.ms�.:�DaU.:�m!S�:«WGk£=.m$@6QÂkE:AS�=.m$>?Mr=.Da>$:�DA3 Êym$:�WGmsXY:ADEB$Da:AXYTvXYWV=.m#=v�yXY8$WVk�Da:�ka]$@VXÇWGk�XY8�TnXÇXY8!:
WGm!WVXYWGT�@�T�B!B$DE=){4WG;�TvXYWV=.m�=.m�XE8$:NÄ$m$:�k}X9U.DEWV>ÇWVkRF�:AXaXY:�DÍWGm£XY8$: �9�fÿb�C* T�@GU.=�DEWVXE8$;Òc³��8$WGS|8�B!DE=?>$]$S�:Ak

5)Z



7�T�F$@V:Ip4Ð �9�fÿb�C* i�:�kE]!@VXYk# æ O  æ DYTnXYWG= æ L  æ æ¡²  æ Ù�=.B$k�� �43[�9�.J�cuMPJsf � �!3K��ws2$cuM}2.f Z$3 �.J.��cuM|5�f J�J9�.�.J�� � Z$3[w�Z0p$cuMrZ0f 5�w43 �9� 243hZ.Zsw�cuMPJsf J!3hZ02�w�cuM}2.f 5)��Z0p.����2 � 243[�spª��cuM}p.f 5�w43~2.p p43hZ©�s�$cuMPJsf 24365b�s�$cuMPJsf �.245��vZ$5�� µ 5.3K�45�J�cuMPwsf 5�w43Kw9� 243 �spvZ�cuMPJsf 5.3[J.�s2$cuMrZ0f J9����Z0p�ws2
7�T�F$@V:<w!Ð �9�fÿb��� i�:�kE]!@VXYk# æ O  æ DYTnXYWG= æ L  æ æ¡²  æ Ù�=.B$k�� w!3K����Z�cuMPJsf � Z$3[J.J.��cuMPJsf Z$3 �.J.��cuM|5�f Z!5�J.w9��� � Z$3Kp��9��cuMrZ0f 5)Z!3~��� 5.365b�.J�cuMPJsf J!3hZ02�w�cuM}2.f 2'�.J.ws2ª��2 � 243[�.w.��cuM}p.f 5�w43 �9� 5.365)Zsw�cuMPJsf 24365b�s�$cuMPJsf ����Zs�9�.J�� µ 5.3 �9�s�$cuMPwsf 5�p?3 ��Z �!3hZ02ª��cuMrZ0f 5.3[J.�s2$cuMrZ0f J.w��!5b�!5)Z

WVX�]$kEWVm$U �fÿ�¶���� SlQ?S�@G:Ak�=.m�:)TvS|8£=v��XY8$:9SA=sT�DEka:�D½@V:A��:�@GkYf�XY8$T�m�WGm,XE8$: �9�fÿb��� Tv@GU.=.DaWVXE8$;Ýc���8!WGS|8
B$Da=4>$]!S�:�k�W6XÎ]!kEWGm!U �fÿÇ¶�� SlQ4SA@G:Aky=.m«:)TvS|8«=���XY8$:,S�=sT�DakE:AD�@G:A��:�@Vk|fl3Î798$WGk�Tv>$>$WVXEWG=.m$T�@�LNM}ORQ?SA@G:'WVm
XY8!: �9� ÿ���� T�@VU.=.DEW6XY8$;ÛT�>!>$k�:l{?XYDETy��=.Da��Ã?F!]!XÍT�@Gka=�DE:AkE]$@6XYk�WGm�ka@GWVU.8sXY@VQI@G=��R:�D�Ä$m�T�@$Da:�kEWV>$]�T�@Vkjc"F$]4X
kaXEWG@V@�m$=�XjF�:�@V=��äXY8!:H@V:A��:�@�=���XYDa]$m$S)TnXYWG=�m`:ADEDa=.D|f¨3

\�WGU�]$DE:Ak�J�T�m!>#ZÏkE8!=��ÑkE=.;£:�=��NXE8$:`T�F�=���:�DE:�ka]$@VXEk�U�DYT�B$8!WGS)Tv@G@VQ�3Ï¸�T�S|8#=��NXE8$:bXY8$Da:�:`\�^+e
T�@VU.=.DEW6XY8$;£kIT�S|8$WG:l�.:Ak£��=.]!DaXY8?Mr=.Da>$:�D�SA=.ms�.:�DaU.:�m!S�:�Ã�F$]!X�m$=.m!:`=v�NXE8$:�; S�=.m$kaWGk}XY:�msXE@VQªka=.@V��:�k�Ft:A@G=��
XY8!:I@V:A�.:A@_=��½XYDa]$m$S�TvXYWV=.m�:ADEDa=.D�3Rqrm�kE]!;�;�T�DaQ�Ã�XY8$:ADE:HWGk�m$=ÇSA@G:�T�D9��WGm$m$:ADNF�:AXr�R:�:Am+XY8$:<XY8!DE:�:I\�^+e
T�@VU.=.DEW6XY8$;£k�SA=.m$kaWG>$:ADE:�>`8$:ADE:�ÐÍT�@V@tXE8$DE:A:<�R=.Da�Ç��:A@G@_T�m!>�XE8$:<>$WV�t:�Da:�m$SA:�k�WGm`T�SAS�]$DET�SAQbT�S|8$WG:l�.:A>+T�Da:
kE;�T�@V@å3

7�TvF$@G:H�4ÐÍÉ?=.@G]!XEWG=.mb:ADEDa=.DEk9��=.D �9�fÿb��� ��W6XY8�=.m$@6QÇXr�R=£LjM}ORQ?S�@V:�kj=.mbXY8$:�Ä�m!:�kaXN@G:l�.:A@# æ O  kæ DETvXYWV=�� �43[�9�.J$c³MPJ.f ��� � p43hZ.Z0�!c³MrZsf 5�Z$3[Z9��2 � �43Kpª�s2!c³M}p�f �?3V5���� µ 5.3Kp��s2!c³M}p�f Z!3K�9�
5�p



10
−2

10
−1

10
0

10
−6

10
−5

10
−4

10
−3

10
−2

h

so
lu

tio
n 

er
ro

r

Fourth order
FMG4        
FMG4C       
FMG4F       

\�WVU.]$Da:<J!ÐÍÉ4=.@V]!XYWV=.mb:�DaDE=.DÎæ O  æj��=.D�XY8!:I\½^+e¥T�@VU.=.DEW6XY8$;£k

10
−2

10
−1

10
0

10
−4

10
−3

10
−2

10
−1

10
0

h

re
si

du
al

 n
or

m

Truncation error
FMG4            
FMG4C           
FMG4F           

\�WVU.]$Da:yZ$ÐÍij:AkEWV>$]�T�@Cm!=.DE; æ L  æN��=.D�XY8$:H\�^�e¥T�@GU�=.DEW6XY8$;£k

5�w



7�T�F$@V:<�!Ð ���£¬�� i�:�kE]!@VXYk# æ O  æ DETvXYWV=�� � 243[J.w.w$c³MPJ.f ��2 � 5.3[w.�sp!c³MrZsf 5�Z$3 �vZ�� µ 5.3 �spª�$c³M}p�f 5�p43 �ª�
sNòDg :Zi�÷ùö_ý�]\W�Y�û�ý�övuki�ûD^�uç½¨ý�ø�÷ ^kYrißö4�e^!ý-Y�ü,ø�û\Yy^k]}ø�x
7�T�F$@G:Ï�ÂkE]!;�;�T�DEWVz�:Ak�XY8$:ÏDE:AkE]$@6XYk�=��IDE]$m!m$WGm$UÂXY8!:Ï��=�]$DaXE84Mr=.Da>$:�D�XYT�]&:l{?XYDET�B�=.@uTvXEWG=.m&Tv@GU.=.DaWVXE8$;���£¬b� 3¤798!WGkÏ;�:lXY8$=?>�kE]$SAS�:AkEka��]!@G@VQÛTvS|8$WG:l�.:�kÏ��=.]$D}XY84MÖ=.DE>!:�D«S�=�m0��:�DaU.:�m$SA:�Ã�F$]!XÏXY8$:�T�SAS�]$DET�SAQ
T�S|8$WV:A��:�>�]$kEWVm$U«XY8$:bX|Tv]�>!WGkESADE:lXYWGz�TvXYWV=.m�WVk�@G:�kak'XY8�TvmÂXE8�TvX���Da=.; XE8$:`^`L >$WGkaS�Da:AXYWVz)TvXEWG=.m�Ã�T�k�DE:¨M
B�=.DaXE:�>ãFsQ&É4S|8$Tv��:AD�àhpvá�c³XY8$:«:ADEDE=�DEkbT�Da:+m$:�T�DE@6QÜT�mã=�DE>$:ADb=��<;ÇTvU.m$WVXE]$>$:�@uT�DaU.:�DYfl3oqrmäT�>$>$W6XYWV=.mCÃ
=.F!XYT�WGm!WGm$UÇXE8$WGkN��=.]$DaXE84Mr=�DE>$:ADyS�=.ms��:�DEU�:�m$SA:Ç>$:ABt:Am$>$k<=.m«>$=.WVm$U�Xr�R=�XYT�]4MÖS�=.DaDE:�SlXYWV=.m«SAQ?S�@V:�k<=.m«XY8!:
Ä�m$:AkaXNU.DEWV>CÌ$��WVXE8�=�m$@VQb=�m$:Ika]$S|8�SlQ?S�@G:Çc"k}XY:AB$k�2;�0Z�WVm�XE8$: ����¬b� Tv@GU.=.DaWVXE8$;�f�XY8$:<SA=.ms�.:�DaU.:�m!S�:'WVk
=.m$@6Q`kE:�SA=.m$>4MÖ=.DE>!:�D�3<xy]!:,XY=ÇXE8$WGkN:l{?XYDET�S�=.;£B$@V:l{4WVXrQ�T�m$>�XY8$:'Da:�>$]!S�:�>ÈT�SAS�]$DET�SAQ�=���XY8!:'DE:AkE]$@6XYWGm!U
kE=�@G]!XEWG=.mCÃ�XYT�]+:l{?XEDYT�B�=.@uTnXYWG=�m���WG@V@_m$=�XyF�:,SA=.m$kaWG>$:ADE:�>+��=�DyT�B$B!@GWGS�TvXYWV=.mbXY=ÇXE8$:�T�>$T�B!XYW6�.:I;']$@VXEWGU.DaWG>
80]$DEDaWGS�T�m$:<;�=?>$:A@_^�ËÎx�èRÚyi WVm�XE8$:<m$:l{?XNkE:ASAXYWV=.mC3

5��



< û î«îùø)Á�ÀjìH��Á¢ÿ£� �9ÿ ��ö+� ÷ = ô íÑû>
 ?¸¿«¼�¼�Á)Àjì,�+� ÷ ÿ�¾+�Gø
798$:H^�ËNx�è�Úyiä80]$DEDaWGS)Tvm$:�;�=?>$:A@ràh20Ã�J�á�WGk�T'F�T�Da=�XYDa=.B$WGSÎm?]!;�:ADEWGS�T�@�;�=?>$:�@t>$:�kaWGU.m!:�>b��=.D�k}XY]$>!Q?WVm$U
80]$DEDaWGS�T�m$:Í>!Q?m�T�;£WGS�k�T�m$>HXYDa=.B$WGS�T�@0SAQ?S�@V=.m$:�XYDET�S|�<B$DE:A>$WGSlXYWG=�mC3�798!:�;£=4>$:A@skE=.@6�.:Ak�XY8!:�m$=.m!>$WV��:�DEU�:�msX
F�T�Da=�XYDa=.B$WVSÎ�.=.D}XYWVS�WVXrQ�:�Å0]�TvXEWG=.m ��@�BA d ��c&@-�"C�f��c+*v�B/$f dED �
C�k* � � c�J.wsf

��=.D�XE8$:��.=.D}XYWGSAWVXrQF@�Ã$T�m$>�XY8$:Hç�=�WGkEka=.m`B$DE=.F!@G:�;� � C � @ c�Js�.f

��=.D,XE8$:bkaXEDE:�T�;£��]!m$SAXEWG=.mGCjÃ�]$kEWVm$UÏT�mÂT�>�TvB!XYW6�.:b;']$@6XYWVU.DEWV>�;£:AXE8$=4>�XE=ÏDE:AÄ$m$:�XY8$:b;£:�ka8�T�DE=.]!m$>
XY8!:I�.=�DaXY:¨{�T�kÎW6XN;£=��.:AkyT�m$>�:A�.=�@V�.:Ak�3j798$:,;£=?>$:�@_WGk���=.Da;']$@uTnXY:�>�=.m+T�DE:ASAXYT�m$U.@V:�Ã���WVXE8+xyWGDaWGS|8$@V:AX
F�=.]$m$>�TvDaQ+SA=.m$>$W6XYWV=.m$kN��=�DÎXY8$:�ç�=.WGkakE=.mÏB$Da=.F$@V:�;¤c"Js�.f¨3H798!:£=�DEWGU�WGm�T�@���:�DEkaWG=.mÏ=���XE8$:�;�=?>$:A@�]$ka:�>
kE:AS�=.m!>4Mr=.Da>$:�D�SA:�msXY:ADE:�>äÄ�m$W6XY:«>$W6��:ADE:�m!S�:�k�XY=Â>$WVkESADE:AXEWGzA:«Ft=�XE8&:�Å0]�TvXEWG=.m$kA3éqr;�B!DE=��.:A> T�SAS�]$DET�SAQ
S�=�]$@G>HB$DE:AkE]$;�T�F$@6Q�F�:R=.F4X|T�WVm$:�>HFsQ<]$kEWVm$UN��=.]!DaXY8?Mr=.Da>$:�D_>$WVkES�Da:AXEWGz)TnXYWG=�m$kC��=.D_Ft=vXY8H:�Å0]�TvXEWG=.m$kA3 � 8�TnX
WG;£B$Da=���:�;£:�msX�;£WGU.8sX�Ft:9B�=.kEkaWGF$@V:�FsQ�ka=.@V�?WGm!UÍÞa]$kaX�XE8$:�ç�=�WGkEka=.m�B$Da=.F$@G:A;Ñc"Js�.f�]!kEWGm!U<TÎ��=.]$DaXE84Mr=�DE>$:AD
>$WVkES�Da:AXEWGz)TnXYWG=�m�H

7�=ÇT�m$k}��:ADNXY8!WGk�Å0]$:�k}XYWG=�mCÃ��R:HWG;£B$@G:A;�:Am0XE:�>�XY8$: �9�fÿb��� T�m$> �9�fÿb�C* T�@GU�=.DEW6XY8$;£k�WGm�XY8!:
;£=4>$:A@åÃ�DE:lX|T�WVm$WGm$U�XY8!:'kE:AS�=.m$>?Mr=.Da>$:�D�>$WVkESADE:AXEWGz�TvXYWV=.m�=��Nc"J.wsf¨3Î798$:'XE:�kaXyB$DE=.F!@G:�;ÒSA=.m$kEWVkaXE:�>Ï=���XY8!:
;£=�XYWV=.m+=���TÇ�.=.D}XY:¨{�T�k�>$:�kaS�DaWGF�:�>ÈWGm�àh2náåÃ�]!kEWGm!U�TbkaWGm$U.@V:']$m$W6��=.DE; U.DaWG>�c���W6XY8Ï]$m$>!:�DE@6Q?WGm$UbSA=sT�DEka:
U.DaWG>$k9��=.D�XE8$:I;,]$@VXEWGU.DaWG>�ka=.@V��:�D|f¨3�798$:IT�SAS�]$DET�SAQ`=���XY8$:<;£=4>$:A@C��TvkN;£:)T�ka]$DE:A>�FsQbXY8!:HXEDYT�S|�b:ADEDE=�D
c�é � m$=.DE;�=���XE8$:�B�=.kEW6XYWV=.m,:ADEDE=�D�DE:A@uTvXEWV��:RXY=yTÎ8$WGU�84MrDa:�kE=�@G]!XEWG=.mHDE:l��:�DE:Am$S�:9Da]$m�f�TvXIA � 2vZ�8�ÃJA � Zs��8�ÃA � �.2½8�Ã�T�m!>+T)�.:ADYT�U.:A>+=��.:ADjXE8$:��.2½8�;£=4>$:A@�DE]$m�3�798$:,SA=.;£B$]!X|TnXYWG=�m�T�@��R=.DE����T�kN;�:�T�kE]$Da:�>�F0Q
XY8!:,O�ç�Ë·XYWV;�:�Da:�Å0]$WVDE:�>`=.m`T�É!ËÎ¦oËj@VXYDET!5b�,�R=.DE�0k}X|TvXEWG=.mC3

7�TvF$@G: �9B$DE:AkE:Am0XEk�Da:�kE]!@VXYk���Da=.;·T9kE:lX�=v�!:¨{!B�:�DaWG;£:�msXYk_]$kaWGm$U9XE8$:�;�:AkE8HkEWGzA:�# � Js2½�0;ÝcP5�2��v�Î5�2��
U.DaWG>ãWGmsXE:�Da�vT�@Vk|f¨ÃÎT�m!>ä7�T�F$@V:�5b�ªB$Da:�kE:AmsXYk�T�m�T�@V=.U.=.]$kÇDE:�ka]$@VXEkb]$kEWVm$UªXY8$:«;£:�ka8&kEWGzA:V# � 5)w��0;
cå2�p�w��Â2.p�w+U.DaWG>�WVm0XE:�D}��Tv@Gk|f¨3Ïij:AkE]$@6XYk�TvDE:�U.W6�.:Am���=.DI�vT�DaWG=.]$k'T�@GU.=�DEWVXE8$;£k�Ã�@GWGk}XY:A>�WGmª=.Da>$:�D,=���WGm4M
S�Da:)T�kaWGm$U�O�ç�ËÝXEWG;£:�3£798$:£F�T�kE:A@GWVm$:�WGk�XY8$:�k}X|T�m$>$T�DE>�kE:�SA=.m$>4MÖ=.DE>!:�D£5AMP\�^�e§;�:lXY8$=?> �9� ÿ�� =��
XY8!:Ç=.DaWGU.WVm�T�@½;£=4>!:�@åÐHkE:AS�=.m!>4Mr=.Da>$:�DI>$WGkaS�Da:AXYWVz)TvXEWG=.m ÿ  � Ã�e<T�]$kak}M}É?:�WG>!:�@�DE:A@uTn{!TvXEWG=.mÏ��WVXE8 DE:A>4MrF!@uT�S|�=.Da>$:�DaWGm$U$Ã4��]$@G@���:AWGU.8sXYWVm$U�=���DE:�kaWG>$]$T�@GkAÃ$F$WG@VWGm$:�T�D�WVm0XE:�DaBt=.@GTvXYWV=.mÇ=v��SA=.DEDa:�SAXEWG=.m!k�Ã�T�m$>`F$WVS�]$F$WVS�WGm$W6XYWGT�@
\�^+eÛWGmsXY:ADEB�=.@uTvXEWG=.m�3�ÊÎXY8$:ADjT�@GU.=�DEWVXE8$;£k�S�=�m$kEWV>$:�Da:�>�WVm$S�@V]$>$: �9�fÿb��� Tvm$> �9�fÿ���* Ã�;£=4>!WVÄ�:A>
FsQÈ]$kEWVm$U�:AWVXY8!:�D<XY8$:`5AMP\½^+e§=.D,2�MP\�^�eÑT�@GU.=�DEWVXE8$;ßTvm$>��v=.DHT�>!>$WVXEWG=.m�Tv@�LNMPORQ4SA@G:Ak,=.mÈXY8$:£Ä�m$:�k}X
U.DaWG>�@G:l�.:�@�3

798$:�;£=.kaXÎm$=�X|TvF$@G:<��:)TvXE]$DE:,=���XY8$:AkE:�Da:�kE]!@VXYkÎWGkNXE8$:,kaWG;£WG@GT�DEW6XrQ�=���XE8$:':�DaDE=.Dak�Ðj:)T�S|8ÏTv@GU.=.DaWVXE8$;
U.W6�.:�k�:�kakE:�msXEWuT�@V@VQªXY8!:�kYTv;�:�T�S�SA]$DYT�SlQ.3ä7980]$k�ÃjWGm$SADE:�T�kEWVm$UÈXE8$:+>$WVkESADE:AXEWGz�TvXYWV=.mÆTvS�S�]!DYT�SlQ���=�D�XY8!:
ç�=�WGkEka=.m�:AÅ0]�TvXYWV=.m c�Js�.f�Tv@G=.m$:<WVk9m$=�Xj:�m$=�]$U.8CÐÍXY=£WGm$SADE:)TvkE:�XY8$:H=��.:ADYT�@V@_T�S�SA]$DYT�SlQ`=���XE8$:H;�=?>$:�@�Ã$WVX
��WG@V@�F�:<m$:�SA:�kEkET�DaQ�XE=£]!kE:IT�8!WGU.8$:AD}MÖ=.DE>$:AD9>$WGkaS�Da:AXYWVz)TvXEWG=.mb=v��XE8$:��.=.D}XYWGSAWVXrQÇ:�Å0]�TvXEWG=.m c�J.w.f�T�k9��:A@G@�3

5��



7�T�F$@G:��4Ð�ij:AkE]$@6XYk�=��½^�ËÎx�è�ÚÎi =.m`U.DEWV>���WVXE8¦# � Js2½�0;
ÚÎ>$>$W6XYWV=.m�T�@ XEDYT�S|�b:ADEDa=.DHc"�0;Çf O�çÍË

^�:lXY8$=?> LjM}ORQ?S�@V:�k A � 2vZ�8 A � Zs��8 A � �.2½8 ;£:)T�m XEWG;£:�c"kYf
�9�fÿ�� � p�J!3 �s�ª� 2vZ$3[ws2.2 p.243[J.J.w Z9�!3V5�2�J 5)�

�9�fÿb��� ��W6XY8È5AMP\�^�e � pvZ$3[w9�.J 2vZ$3K���.� p45.3K2.�.p Jª�!3K�ª�s2 2'�
�9�fÿb�C* ��WVXE8Ï5AMP\�^�e � p.p43[w�Z©� 2.p43 �sp.2 p.243K2vZ02 Z9�!3~2'�s� 2�p

�9�fÿ�� 5 pvZ$3[�s�.p 2vZ$3 �!5)Z pª�!3[J.w.� Jª�!3~p?5)Z 2v�
�9�fÿb��� ��W6XY8�2�MP\�^�e � p.p4365�2.2 2vZ$3K2.�ª� pª�!3Kp.�.� Jª�!3Kwª�sp J�J
�9�fÿb��� ��W6XY8�2�MP\�^�e 5 p.p4365.5�p 2vZ$3K2.p�J pª�!3Kp�w!5 Jª�!3Kw��s� Z.J
�9�fÿb��� ��W6XY8�2�MP\�^�e 2 p.p4365.5�w 2vZ$3K2.p�J pª�!3Kp�w!5 Jª�!3Kw��.w pvJ
�9�fÿb��� ��W6XY8�2�MP\�^�e J p.p4365.5�w 2vZ$3K2.p�J pª�!3Kp�w!5 Jª�!3Kw��.w wvZ

7�T�F$@G:�51�!Ð�ij:AkE]$@6XYk�=��½^�ËÎx�èRÚyi·=.m�U.DaWG>b��WVXE8£# � 5�w��0;

ÚN>$>$WVXEWG=.m$T�@ XEDYT�S|�b:ADEDa=.DHc"�0;Çf O�ç�Ë
^�:lXY8$=?> LNMPORQ?S�@G:Ak A � 2nZÍ8 A � Zs��8 A � �.2½8 ;£:)T�m XYWG;£:�c�k|f
�9�fÿ`� � Z$3V5�5�J Z$3[Z!5�J 5.5.3K�45)Z �43Kw.p45 5�ws2

�9� ÿ���� ��WVXE8È5lMP\�^+e � Z$3V5)Js� Z$3[Zsp.� 5.5.3[ws�.p �43Kw�w.w 2ª�s�
�9� ÿ��C* ��WVXE8È5lMP\�^+e � Z$3KJª��Z Z$3Kw.��J 5.5.3K�ª�9� �43~��pª� 245�w

�9�fÿ`� 5 Z$3V51�.w Z$3~p?5�� 5.5.3[w.�9� �43Kwª�s2 2��.w
�9� ÿ���� ��WVXE8�2�MP\�^+e � Z$3~2?5�� Z$3~p�p45 5.5.3[w.�s� �43~�'��Z Jspª�

5b�



K þ ÿ£�«ÀXø)¿«�½Á¢ÿ£�«�
� :�8�T)�.:RS�=.m!kEWG>!:�DE:A>'kEW {<��=.]$D}XY84MÖ=.DE>$:AD�;,]$@VXEWGU.DaWG>�;£:AXY8!=4>$k_��=.D_XY8$:Rç�=�WGkEka=.m'B$Da=.F$@V:�;`3�ÚN@G@?T�S|8$WV:A��:�>
��=.]$D}XY84MÖ=.DE>!:�D�S�=.ms��:�DEU�:�m$SA:���=.D�XY8$:�XY:AkaX�B$DE=�F$@G:A;�3#798$:`Ä!�.:+Tv@GU.=.DaWVXE8$;�k,F�T�kE:A>Æ=.m�XY8$:���=.]$D}XY84M
=.Da>$:�D�S�=�;�B�TvSAX£^�:A8$DEk}XY:A@G@G:Am�L�:ADa�"T�8!DE:�m cå^�L<f'>$WGkaS�Da:AXYWVz)TvXEWG=.mªB!DE=?>$]$S�:A>#ka=.@G]4XYWG=�mª:�DEDa=.DEk'��8!WGS|8
�R:�DE:�m$:)T�Da@VQ�T�mÆ=.DE>$:ADÇ=��y;ÇT�U�m$WVXE]$>$:�kE;�T�@G@V:�D�XY8$T�mÆXY8!=.kE:�B$DE=?>$]$SA:�>ÜFsQ�XY8$:`��=.]$DaXE84Mr=�DE>$:AD£XYT�]
:l{?XEDYT�B�=.@uTnXYWG=�m&T�@GU.=�DEWVXE8$;`3é798$:�^�L¸T�@VU.=.DaWVXY8!;�kÇT�DE:ÈT�@VkE=�kE=.;£:A��8�TnX�kaWG;£B$@G:AD�XY=�WG;£B$@G:A;�:AmsX)3
ÊyF$kE:ADa��:�>ÈkE;£=4=�XE8$WGm!UÇDYTnXY:�kN��=.DÎDa:�@uT�{$TnXYWG=�m���WVXE8�XY8$:�^`Lé>$WVkES�Da:AXEWGz)TnXYWG=�m+S�@V=.kE:A@VQ`;ÇTnXYS|8$:A>+XY8$=.ka:
B$Da:�>$WVSAXY:A>�FsQbXE8$:�XY8$:A=.DE:lXYWGS�T�@C;']!@VXYWVU.DEWV>Çka;�=?=�XY8!WGm$U'�"T�SlXY=.DA3

¦N=.m!:�=��RXY8$:£T�@VU.=.DaWVXY8!;�kyka=.@V��:�>ÈXY=�XY8$:�@G:l�.:A@Í=v��XYDa]$m$S�TvXYWV=.m�:ADEDa=.D�c"DE:AkEWV>$]�T�@�m$=�DE;ß@V:�kEk<XY8$T�m
XYDa]$m$S�TvXYWV=.m�:ADEDa=.D�m$=.DE;ÇfR��WVXE8�T�Ä!{4:�>�m?]!;'Ft:AD�=��½SlQ4SA@G:Ak�ÐRXE8$:<Xr��=£LNM}ORQ?SA@G:IT�@GU.=�DEWVXE8$;£k�DE:AÅ0]$WGDa:�>
T�m�WGm$SADE:)TvkEWGm!U�m0]$;'F�:�DI=��9SlQ4SA@G:AkI��WVXE8 >$:AS�Da:)T�kaWGm$U�;�:AkE8�kaWGz�:vÃ½T�m!>�XY8!:�XY8!DE:�:Ç\�^+e×T�@VU.=.DEW6XY8$;£k
DE:AÅ0]$WGDa:�>':¨{4XEDYTNLjM}ORQ?S�@V:�k�c�=.m$:RDE:�Å0]$WVDE:A>�T�m':¨{4XEDYTNLjM}ORQ?S�@V:RXE=yT�S|8$WV:A��:���=.]$D}XY84MÖ=.DE>$:AD�SA=.ms�.:ADEU.:Am$S�:)fl3
7980]$k�Ã���8!WG@G:b��=.]!DaXY8?Mr=.Da>$:�D£T�SAS�]$DET�SAQÂ;�T)QÂWGm$>$:A:�>#Ft:`T�S|8$WV:A��:�>Ü]$kaWGm$U�;']$@6XYWGU�DEWG> ;�:lXY8$=?>$k�WGm#T
�vT�DEWV:AXrQ�=�����T)Q?k�Ã���:I8�T)�.:'m$=vXNQ�:AXÎ��=�]$m$>+T£kEB�:�SAWVÄ�SHÄ!{4:�>ÏT�@VU.=.DEW6XY8$;ù��8$WGS|8�U.]�T�DET�msXY:A:�kÎka=.@G]4XYWG=�m
XY=�XE8$:+@V:A�.:A@y=��<XYDa]$m$S�TvXYWV=.mÜ:�DaDE=.D�T�k�>$=?:�k�XE8$:+kaXYT�m$>�TvDE>�5AMP\½^+e Tv@GU.=.DaWVXE8$; ��=.D�ka:�SA=.m$>4MÖ=.DE>$:AD
>$WVkES�Da:AXEWGz)TnXYWG=�m$k�3

ËNkaWGm$UÈ��=.]$DaXE84Mr=�DE>$:AD�;']!@VXYWVU.DEWV>ÂT�@GU�=.DEW6XY8$;£k�F�T�ka:�>Ü=.m�XY8$:+^`Lß>!WGkESADE:lXYWGz�TvXYWV=.mÂWGm�XY8$:�T�>�T�B4M
XYW6�.:£;']$@6XYWGU�DEWG>«80]$DaDEWVS)T�m$:£;£=4>$:A@R^�ËÎx�è�ÚÎiéB$DE=?>$]$SA:�> ��=.]!DaXY8?Mr=.Da>$:�DHT�SAS�]$DET�SAQÈ��=.D�XY8$:Çç�=.WVkEka=.m
:�Å0]�TnXYWG=�m�DE:A@uTvXEWGm$U£kaXEDE:�T�;£��]!m$SAXEWG=.m�T�m$>���=.DaXEWGSAWVXrQ.3jâj=��R:A��:�DAÃ�XY8$:I=��.:�DET�@G@�T�SAS�]$DET�SAQ�=��½XE8$:,;£=?>$:�@
kE8!=��R:�>�m$:AU.@GWVU.WGF!@G:9WG;£B$Da=���:�;£:�msX)3 � :ÎTvXEXEDEWGF!]!XY:jXY8$WVkÍXE=,XY8$:j�"T�SAXRXY8�TnX�XY8!:Î=�XE8$:�DR;�=?>$:�@�:AÅ?]$TvXYWV=.m
c���=�D�T�>!��:�SAXEWG=.mÂ=��j�.=�DaXYWVS�W6XrQ$fHDE:AXYT�WGm!:�>�T+kE:AS�=.m$>?Mr=.Da>$:�D�>$WVkES�Da:AXEWGz)TnXYWG=�mCÌRWV;�B!DE=��.:A;�:Am0X�WVmª=��.:�DET�@G@
T�SAS�]$DET�SAQb��WV@G@�Da:�Å0]$WVDE:<WG;£B$@G:A;�:AmsXYWGm!U�T'��=.]$DaXE84Mr=�DE>$:AD9>$WGkaS�DE:lXYWVz)TvXEWG=.m���=.D�XE8�TvX�:AÅ?]$TvXYWV=.m�Tvk��R:�@V@å3


��¼õ.�y¼��y�«Àj���
àï5�áIè�DYTvm$>!X)Ã�ÚI3VÃ�5b�s���4Ðb^�]!@VXYW Mr@V:A�.:A@�T�>$T�B!XYW6�.:bka=.@G]!XEWG=.m!k,XY=«F�=.]$m$>$T�DaQ���Tv@G]$:�B!DE=.F$@V:�;£k�3MLONQP&RTSUWV�XZY S6Ã 1�1 Ã�B$B�J.J.J;�4J9�9�!3
àh2náI\�]$@VXE=.mCÃ&Ét3 iH36Ã�5b�9�s�?Ð Ú SA=.;�B$T�DEWVkE=.m =��&;']$@6XYWV@G:A��:�@ÂT�>$T�B!XYW6�.:g;�:lXY8$=?>$kÓ��=�DÓ80]$DaDEW6M

S)T�m!:�XEDYT�S|�oB$Da:�>$WVSAXEWG=.mC37[M\.] ^;P&_ V;`Ba ^�bQ_�N `Bc N0^�P a�V�`QcdV�`fehgJX ]�_ a ^1Ni\kj ` Ni\ml c/a$c Ã ° Ãb5�2ª����5�Js243n�o�o ðqp�r0rts otuBvMw&xzy ñ w|{ s u�o5w st}9~�r43
à JváI\�]$@VXE=.mCÃ�Ét3�i<3VÃ_5b�ª�9�!ÐÍÚÎm�T�>�T�B!XEWV��:I;']!@VXYWVU.DEWV>bF�T�Da=�XYDa=.B$WGS�;£=?>$:�@C��=.D9XEDE=.B$WVS)T�@�SlQ?S�@G=�m$:HXEDYT�S|�

B$DE:A>$WGSlXYWV=.mC3!7�=£Ft:<kE]!F$;�W6XEXE:�>bXY=�L V�` S���]1NQS
��];�0S63
àðZ�áI\�]$@VXE=.mCÃ�Ét3Ki<36Ã_ç�3 ¸�3�O�WG:�kaWG:A@GkE�0W�ÃCT�m$> � 3[âI3CÉ4S|80]$Ft:ADaX�Ì½^�]!@VXYWVU.DEWV>�;£:AXE8$=4>!kÎ��=.Dy:A@G@GWVB!XYWVS<B$DE=.F?M

@G:A;�kAÐ�T�DE:A�?WV:A�<ÃzL V�` Sd��]�NQS,��];��S Ã 	�	s� Ã��vZsJ��8�sp'�!3
àhpná,É4S|8�Tv�t:�DAÃ�Ét36Ã�5b�.��Z$Ð�âjWGU.8!:�D}MPÊyDE>$:AD�^�]$@6XYW6MPe<DaWG>�^`:AXY8!=4>$kA3zL�NQP&R-S UWV�XZY�g P/S Ã �t1 Ã��9����5.5�p43
à wváH7�Tn�³X)Ãsi<3VÃ�51�.�s�4Ð�ÚãS�=.;£B�T�DaWGka=.m'=���Xr��=<;']!@VXYWVU.DEWV>,;£:AXE8$=4>!k½��=.D½kE=�@V�?WGm$UyXE8$:�ç�=�WGkEka=.m�B$DE=�F$@G:A;�3

Ú�XY;£=.k�3�É4S�W�3�ç�T�B�:�Dj¦j=$3�Z$5�p4Ã$xy:�B!X�3$=��½Ú�XE;�=�kEB$8$:ADEWVSHÉ4S�WV:�m$SA:�ÃtO�=.@G=�DYT�>$=£É0X|TvXE:IËjm$WV��:�DakEWVXrQ�3

2ª�



û û î«î ���«¾«Á1�G� û ÀNÀj¿«¼�ì'À�� ÿ�õ&��ö+� ÷ � ô Á)�½Àj¼��Î��Á��NìH��Á¢ÿ£�
� :Hka:�:A��XY8$:�XYDa]$m$S�TvXYWV=.m�:�DEDa=.D�=���XY8$:I^`LÛ>$WVkES�Da:AXEWGz)TnXYWG=�mCÃ4XE8�TvX�WGkAÃ²  c � f�Ð � ÿ  ¨ � M _  
 � c�J.�sf
��8$:ADE: 
��¢ÿr�����
��� d �
��� T�m$>�XY8$:<>$W6��:ADE:Am$S�:HT�m$>`T)�.:ADYT�U�WGm$U£=.B�:�DYTnXY=.Dak�T�DE:<U.W6�.:�m�FsQ

ÿ  ¨ � Ð � 5
w©# � ��� 5 Z 5

Z M 2'� Z
5 Z 5

� �� � c�J9�sf
T�m$> _  
 Ð � 5

5�2
��� 5
5 � 5
5

� �� 
 c"Z©�sf
T�kjWGm�kE:�SlXYWV=.m«243[w!3K243�7�=Çka8$=��ÛXE8�TvXjXY8$:H>$WVkES�Da:AXEWGz)TnXYWG=�m�WVk���=�]$DaXE84Mr=.Da>$:�DAÃ���:H��WG@G@�:¨{4B�T�m$> ÿ  ¨ Tvm$>_T I]!kEWGm!U£7�T)Q?@G=.D�kE:ADEWV:�k�Ã$��W6XY8bXY8!:ITvkEkE]!;�B!XEWG=.mbXE8�TvX ����� � c���f�Tvm$>`XE80]$k 
���� µ c���fl3

\�=.D�XY8$:<7�T)Q4@V=.D9:l{4B�Tvm$kEWV=.m�=v��XE8$:<>$WV�t:�Da:�m$SA:I=.B�:�DETvXY=�D ÿ  ¨ �R:HDa:A��DaWVXY:�c"J9�sf�T�k
ÿ  ¨ ��� 5

5�29# � ��� �� ��� 5 M 2 5
5b� M 2ª� 5b�
5 M 2 5

� �� d ��� 5 51� 5M 2 M 2'� M 2
5 51� 5

� �� � ���� �	� c��  ���  ��� d��  ��� ��� f � � c"Z$5�f

��8$:ADE:<��:<8�T)�.:HWGmsXEDE=?>$]$S�:A>`XE8$:<=.m$:¨Mr>$WV;�:Am$kEWV=.m�T�@t>$WV�t:�Da:�m$SA:H=�Bt:ADYTvXE=.DEk

�  ��� � Ð � 5# ��� 5 M 2 5�� � � �  ��� � Ð � 5# � ��� 5M 2
5

� �� � c"Z02.f

T�m$>�T)�.:ADYT�U.WVm$U�=.B�:�DYTnXY=.Dak

�  � a Ð � 5
5�2

��� 5
5b�
5

� �� a � �  � a Ð � 5
5�2 � 5 5b� 5 � a : c"ZsJsf

\�DE=.;g7�T)Q?@G=�D �hk�XE8$:�=�DE:�;g��:H8�T)�.:<XY8$:<:¨{!B$T�m$kEWV=.m$k� c?* M #��B/$f � � c?*v��/$f M # � ' �3@ ��* c+*v��/!f�d # �
2�� � ' � @ ��* c?*v��/$f M # 2

JQ� � ' 2 @ ��* c+*v��/!fd # µ
ZQ� � ' µ @ ��* c?*v��/!f M #B 

p�� � '   @ ��* c+*v��/!f4d # �
w�� � ' � @ ��* c z* � ��/!f c"Z.Z0f

��=.D9ka=.;�: z* � � c+* M #4�B*tflÃ�Tvm$>� c+*Îd¾#4��/!f � � c+*v�B/$f4d´# � ' �3@ ��* c+*v��/!f4d # �
2�� � ' � @ ��* c?*v��/!f�d # 2

JQ� � ' 2 @ ��* c+*v�B/$fd # µ
ZB� � ' µ @ ��* c?*v��/$f�d #  

p�� � '   @ ��* c+*v��/!f4d # �
wQ� � ' � @ ��* c z* � ��/!f c"Z0p.f

245



��=.DÍkE=.;£: z* � � c?*v�B*Nd #�fl3�âN:ADE:���:ÎT�DE:N]$kEWVm$U<XY8$:Nm$=�X|TnXYWG=�m � '¢¡ @ Ç�* � � ¡y��Ç � $ª�k* ¡ �-/ Ç ��=�DÍB$T�DaXEWuT�@
>$:ADEWV�vTvXEWV��:�k�3ÍÉ?]$F$kaXEWVXE]!XYWVm$Ubc�Z.Z0fRTvm$>Ïc"Zsp.fÍWVm0XE=�c"Zs2.fÍTvm$>b]$kEWVm$U,XE8$:yqrmsXY:ADE;£:�>$WGTvXY:jLÍT�@G]$:N798$:�=�DE:�;
XY=�SA=.;'F$WVm$:yXY8$:<Da:�;�T�WGm$>!:�D�XY:ADE;£k�Q?WG:�@V>$k

�  ��� � c+*v��/!f �C�
��� c+*v��/!f�d # �
5�2 � ' µ @ ��* c+*v��/!f4d # µ

J.w9� � ' � @ ��* c z*v��/!f c"Zswsf

��=.D9ka=.;�: z* � c+* M #4�B* d´#�fl3RÉ4WG;£WG@GT�DE@6Q.Ã
�  ��� � c+*v��/!f �C�
��� c+*v��/!f�d # �

5�2 � '£�B@ µ * c+*v��/!f4d # µ
J.w9� � '¤�B@ � * c?*v� z/4f c"Z0�.f

��=.Dbka=.;�: z/ � c�/ M #��B/	d #�fl3§É4WVm$S�: �¥�¦� � c���f¨ÃÎ��:È8�T)�.: � ' � @ ��* c z*>��/!f�§ � ' � @ ��* c?*v��/$f�Tvm$>� '£�B@ � * c+*v� z/!fM§ � '£�B@ � * c+*v��/!f�T�kN#F§ �!Ã�ka=�XE8$:<@uT�k}X9XY:ADE;£kjWVmÈc"Zsw.f�T�m$> c"Z0�.f�TvDE:­}�c�# µ fl3
ÚÎm�Tv@G=.U.=�]$k9S)T�@VS�]$@GTvXYWV=.m$k���=�D�XY8$:<U.:Am$:�DaWGS�=.m$:¨Mr>$WV;�:Am$kEWV=.m�T�@�T)�.:�DET�U.WVm$U�=.Bt:ADYTvXE=.DEk

³  � a Ð � 5
2ed©¨ � 5 ¨ 5 � a � ³  � a Ð � 5

2ed©¨
��� 5¨

5

� �� a � c"Zs�sf

��=.D�T�msQ���]!m$SAXEWG=.m a ��� µ c���f�Tvm$>�Tvm0Q�Bt=.kaWVXEWV�.:�m0]$;,Ft:ADª¨£Q4WV:�@V>$k³  � a c?*v��/$f � a c?*v��/!f4d # �
2`dE¨ a ' � @ ��* c?*v��/$fwd # µ

5�2$c�2`d©¨?f a ' µ @ ��* c z*>��/$f c"Z©�sf
��=.D9ka=.;�: z* � c+* M #4�B* d´#�f�Tvm$>³  � a c?*v��/$f � a c?*v��/!f4d # �

2`dE¨ a '¤�B@ � * c?*v��/$fwd # µ
5�2$c�2`d©¨?f a '¤�B@ µ * c?*v� z/!f cåpª�sf

��=.D9ka=.;�: z/ � c�/ M #��B/Gd¾#�f¨3 � W6XY8bXY8!:<�vT�@V]$:«¨ � 5b�'��:HkE:A:HXE8�TvXIc"Z.Jsf�DE:A>$]$S�:AkjXE=
�  � a c?*v��/$f � a c+*v��/!f�d # �

5�2 a ' � @ ��* c+*v��/!f4d # µ
5)Z.Z a ' µ @ ��* c z*>��/$f cåp45�f

T�m$> �  � a c?*v��/$f � a c+*v��/!f�d # �
5�2 a '£�B@ � * c+*v��/!f4d # µ

5)Z.Z a '¤�B@ µ * c?*v� z/!f cåp.2.f
��=.D9ka=.;�: z*+T�m$> z/«àðm$=�Xjm$:AS�:AkEkYTvDEWG@6QÇXE8$:<kYT�;£:<T�k�WGmÈc�Zswsf�T�m$>�c�Z0�.fPá�3�ÚÎm$T�@G=.U�=.]$k�:¨{!B$T�m$kEWV=.m$kj8$=.@V>
��WVXE8Ç=.m!:N=.D�Xr�R='@G:AkEk�XY:�Da;�kÍWV� a ��� � c���f�=.D a ��� c���f¨3�ËNkaWGm$U�c"Zswsf¨Ãtc"Z0�.f¨Ãtcåp45�f¨Ã!Tvm$>«c�p.2.f½WGm+c"Z$5�f
XY8!:�m�Q4WV:�@V>$k�XY8$:<:¨{!B$T�m$kEWV=.m

ÿ  ¨ �����
��� d �
��� d # �
5�2 � � ' µ @ ��* dÆ2 � ' � @ � * d � '¤�B@ µ * � d # µ

�.2 � � ' µ @ � * c z*4�±� z/6�Pf>d � ' � @ µ * c z* � � z/ � f �d # µ
J.w9� � � ' � @ ��* c z* 2 � z/ 2 f�d � '¤�B@ � * c z* µ � z/ µ f��>� cåp�Jsf

��8$:ADE: � T�m$>`WVXEk9>$:�DaWV�vTvXEWV�.:Ak�T�DE:<:l��Tv@G]�TvXE:�>`TvXIc?*v��/$f�:¨{4S�:�B4XN��8$:ADE:Hm$=�XE:�>C3
2.2



\�=.D�XY8$:<7�T)Q4@V=.D9:l{4B�Tvm$kEWV=.m�=v��XE8$:HT���:�DET�U.WGm!U�=.B�:�DETvXY=�D`_  �R:HDa:A��DaWVXY:�c�Z©�sf�T�k
_  
�� 5

2
��� �� 5w ��� � � �

5 Z 5� � � ���� d 5
w
��� � 5 �� Z �� 5 � ���� � ���� ��� 5

2 c+_  � dK_  � f 
 � cåpvZ0f

��8$:ADE:<��:<8�T)�.:HWGmsXEDE=?>$]$S�:A>`XE8$:<=.m$:¨Mr>$WV;�:Am$kEWV=.m�T�@�T���:�DET�U.WGm!U£=�Bt:ADYTvXE=.DEk

_  � 
 Ð � 5
w � 5 Z 5 � 
 � _  � 
 Ð � 5

w
��� 5

Z
5

� �� 
 : cåp.p.f

ËNkaWGm$U�c�Z©�sf�T�m$> cåp'�sfR��WVXE8�XE8$:��vT�@G]$:«¨ � Z���:<=.F!XYT�WGmbXE8$:<:l{4B�T�m$kaWG=.m!k
_  � 
 c+*v��/!f ��
 c+*v��/!f4d # �

w 
 ' � @ ��* c+*v��/!f4d # µ
�.2 
 ' µ @ ��* c z*v��/!f cåp�wsf

T�m$> _  � 
 c+*v��/!f ��
 c+*v��/!f4d # �
w 
 '£�B@ � * c+*v��/!f4d # µ

�.2 
 '¤�B@ µ * c?*v� z/4f cåp.�.f
��=.D9ka=.;�: z* � c+* M #4�B* d´#�f�Tvm$> z/ � c�/ M #4��/Gd´#�f¨3ÍËNkEWVm$U�XY8$:AkE:H:l{4B�T�m!kEWG=�m$kNWVmÈcåpvZsfRQ4WV:�@V>$k

_  
c��
 d # �
5�2 � 
 ' � @ ��* d 
 '£�B@ � * � d # µ

5)Z.Z � 
 ' µ @ ��* c z*v�B/$f4d 
 '¤�B@ µ * c?*v� z/4f � � cåp��sf

��8$:ADE: 
 Tvm$>�W6XYk9>$:ADEW6��TnXYWV��:�k�T�Da:<:A�vT�@G]$TvXY:A>�TnXIc+*v��/!f�:l{4S�:AB!Xj��8$:�Da:Im$=vXY:�>�3
\�WGm$T�@G@6Q.Ã�S�=.;,F$WGm$WVm$UäcåpvJsfbT�m$>¥cåp��sf���W6XY8¥c�J.�.f�T�m$>ä]$kEWVm$U 
Ñ� �
��� d �
��� ��:È=.F!XYT�WGmãXY8!:

XYDa]$m$S�TvXYWV=.m�:�DEDa=.D²  c � f � # µ
�.2ª��¬ 5b� � � ' µ @ � * c z*4�±� z/T�}f�d � ' � @ µ * c z* � � z/ � f���dÆ2 � � ' � @ ��* c z* 2 � z/ 2 f�d � '£�B@ � * c z* µ � z/ µ f��M p � 
 ' µ @ ��* c z*   ��/!f4d 
 '¤�B@ µ * c+*v� z/ � f��i­� # µ
�.2ª� ¬ p � � ' µ @ � * c?*v��/!f4d � ' � @ µ * c?*v��/$f�� M J � � ' � @ ��* c+*v�B/$f�d � '¤�B@ � * c+*v��/!f��®­NdE¯!c�# µ f¢�4cåpª�sf

kE8!=���WVm$U�XY8�TvX9XE8$:I^`LÛ>$WGkaS�Da:AXYWVz)TvXEWG=.mbWVk9WGm$>!:�:�>���=.]$D}XY84MÖ=.DE>!:�D�T�SAS�]$DETvXY:v3

2�J


