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ergodic mean (frames 100−200):0.021cm, std:0.053 

mean across points (final frame):0.013cm, std:0.044 
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mean: 0.0549cm, std: 0.0277cm 

0 5 10 15 20 25
0

0.2

0.4

0.6

0.8

1

1.2

number of switches

m
ea

n 
of

 s
ha

pe
 e

rr
or

 (
cm

)

ß�à¾á ÃRWHÃÐäÎåSæ�çéè>êYX

î
¿ à î É ñaÀ�À î À>=ÃøZö þ�æ�ö��Oæ�û��CXø�ûu÷Z�C!H ÿÌüaû�ùèéøùèLæ�÷$�	3ø èFúXû�	#èéø��Xõ¾æ�ø�	�÷3èMþ�æ�	

��û�Oú
�Dþ#è[�Dø<ö��!è#fèMþ�æ ÿ�	�ÿ>èMÿ¶ø�õA�5�ü ÿ>èMÿ%
	\PRB�èMÿ��6æ�ü'�J]Øæ;�]õ%ùè�èMþ�æ_÷ãÿ�üIèéø�	#ödæ��ç�èMþ�æ8æ�üIèMÿ���øùèLæ�÷
�5�ü ÿ>èMÿI�	Bç¾û��� èMþ#æ ÿ�	�ÿ>èMÿ¶ø�õaèMÿ��6æ�ç9�ûZèMþ�æ�P
B�èMû ÿ¾ø�õÌü'�^SJþ�æ8æFû_�Cù÷ùÿ¶ö��6æ�ø
	yø
	#÷füIèL÷3ø�ûuæ?�OæFõI )
�	�æ��8ÿÌõ�õÌÿ��6æ�èLæ�û'�@ä98ýÿ��<þ�è>ê�:�Â�Á�í¾ñ�ë�À à ï ¿�=ý÷�ú<û ÿ�	"�3ø�üuæ!G]úãæ�	#öIæ`�çF@CB�B6ç¾û�ø��6æ�ü���èMþ#æ_ûuæFçMæ�ûuæ�	]ödæç>æ�øùèFúXûuæ ) ø�üaü ) ÿ>èéö þ�æI÷a@>B_èMÿ��6æ�ü'�5SJþ�æF�6æ�ø�	?�ç�èMþ�æýü þ]ø'�SæÞæ�û û��ûaÿ�	#ö�ûuæ�ø�üuæ�ü�÷ùû ÿÌç^èMü�ø ) ø��C�b� úOèøãè ø ü õ% ) �UøXödæ �]ûuæ�ø<ö þ�ÿ�	"��ø��Cùú è�
	#æ�ödæ�	#èMÿ��6æ�èLæ�û;���3èMþ�æÞæ�	#÷��ç èMþ�æaüuæ G�úãæ�	#ödæ
+mQ�� ùmþ>]!^9eåúmU�_9Y9X
é FëKaI�GJA$I�dDK5�_QHE�F_dgOZe×ùÚdgMPA>GPIgOZe d.dDMHE^d.KJô6ô�QPI�C�ö�MPA6FÔdgMPAÜIDA�e×A6IgA6FHô�Aue×A�E^dDQPIgA�÷�A6ô$KaíuA6C
KTô6ô�@BQHGJA�G�W�ö�A.M�E]\aA�êYA$FPA6IDE�dgA6G<EÛCRA��_QPA$FHô$A.Kae7(�H�e×IDEaíA�C2EaFHGÆEaIRdDO F ô$OBEa@Z@Bù�CRö�OZdDô�MPA�G
dgMPA�IDA�e×A6IgA6FHô�A2e×A6E�dgQPIDA�A$\aA6Igùå&��e×I�E�íuA�C$þ!)ÎMPA�íuA6EaFÛKaeÞdDMPA�CsdDIgQ�ô)dgQHIgA/A$IDIgKYIÎOBC�CgMPK^ö�F
OZF F êaQPIDAu(Pþ�ð2A6CgòPOZdgAÐ÷�A6OZFPêÚQPFHE]\YKaOØGPE�÷P@BAaWÞdgMPA�GJIDO�e duOØC��_QPOZdgAÛíKJGJA�Csd�W�E�IDKaQPFHGb&�ô�í
E^e dgA6IK(�uCgö�O�d�ô�MPA6C6þ
+mQ¾+ � W eå[�Y X�dhe5\�[�X�_M[�a�e�W�X�_M\']!X e�W�YÇ[�UÅU�e�ahúVejUD_9aá�)ÎMPA>A�CsdDOZí�E^dDA6C!K�e�íuKadgOBKaF KY÷JdDEaOZFPA�GëQHCgOZFHêÆdgMHAÛE�@BêaKYIgOZdgMHí ö�A>MHE]\YA>GJA�Cgô$IgOB÷�A�G ô$EaF
÷�AÛQHCRA�G OBF KaI�GJA6I�dgK9Ka÷Jd�E�OBF A6CRdgOBí�E^dgA�C.Kae�CRM�E�ò�Aaþ
?�CE9CgOZíuòP@BA>A�EJEaíuòP@ZAYW�ö�AÜMHE]\YA
dDE�øYA$FÆEaFÆQPFHô6E�@BOZ÷PI�E^dDA6G<CgA �_QPA6FHô�A�Kae�OZí�EaêaA6C6W�CgMPK^ö�F<OBF F êYQPIgA!ïPW�EaFHG<A�CsdDOZí�E^dDA6G<OZdDC
íKadgOBKaFóEaFHGÔe×KJô$Ea@N@BA$FHê�dgM ö�O�dDM dDMPA>íuKJGJA$@�GJA�Cgô$IgOB÷�A6GëOBFóCgA6ô)dDOZKYF (Jþö&aW�ö�MPOB@ZA F EJOZFHê
dgMPA!KaòJdDOBô6E�@
ô�A$F_dDA$I2E�d�dDMPAô$A$F_dgA6I�Kae�dgMPAOZí�EaêaAaþ��ÚA!MHE]\aA�dgMPA6F9QHCgA6G�dDMPA.A�CsdDOZí�E�dgA6C
K�e#íuK�dDOZKYFÔdgK9ò�A$Ige×KaIDí�EÆGJA6FHCRAÐô�KYIgIDA$@ØE^dDOZKYFJì{÷�EaCgA6G9dgIDOBEaFPêaQP@ØE^dDOZKYF,þm)ÎMPAÛò�K_CROZdgOBKaFóK�e
CRKYíAÐ&D(�HW �H2ò�KYOZF_dDC6W�IDA$FHGPA$IDA6Gö�O�dDMÜCRM�EaGJOBFPêHWaOBCNCRMPK^ö�FOBF F êaQPIDA#ïPWYE�@BKaFPê�ö�OZdgMudsö�K
\_OBA$ö#CÎKY÷JdDEaOZFHA6GÛe×IgKYí FPK^\YA$@¥\TOZA6ö�ò�KYOZF_dDC6þ

?#@ZdgMPKYQPêaM dgMHA$IDA<OBC�FHKëêaIDKaQPFHGódgIDQJdDMÝE]\]EaOZ@ØE�÷H@ZAYW
dgMPA��_QHEa@ZOZdDE�dgOB\aA<CgMHE�ò�A<K�e�dgMHA
Cgô$A$FPA�CgA$A6í�C
dgK�M�E]\aA�÷�A$A$FÜô6E�òJdDQPIDA6G�þTcTQPIDAÎdgMPA6IgA�EaIgA#CgA$\YA$I�E�@PEaIRdDO�efEYô)dDC6þa`�K^öNA6\aA$I�W^ö�A
öNKYQP@BGu@BOBøaAÎdgK!CsdDIgA�CgC
dDMHE^dNdgMPA�CRA�IgA�CRQP@ZdDC�MHE]\aA�÷�A$A6FÜKa÷Jd�E�OBFPA6GA6FYdDOZIDA$@BùuE�QJdDKaí�E^dDOBô6E�@B@ZùYþ



ß�à¾á ÃRcHÃ&SJþ�æed^èLæ.�&�#õ¾æ6üuæ G�úùæ�	]ödæRfBä>ö!Oú<ûIèLæFü(�g�ç[�Eh_�;ibj`ê�k��	�æØÿ���ø��ùælOú è&�ç&øfüuæ G�úùæ�	]ödæ
�ç[mCno��ÿÎæ ) ü?�ç�ø�	6j�èMûdúXü�öIø
	ÖèLæ��&�]õ¾æyäéè#'�NU>õ¾æ�ç^è>ê�k�	7!öIø�õÌÿ#��û�øùèMÿ%
	,÷OøùèéøÝÿÌü�ø��Iø�ÿÌõ¶ø��Xõ¾æ
��SJþ#æ
��ãèMÿ%
	&æ�üIèMÿ���øùèLæI÷&úXü ÿ*	"� èMþ#æ�ø�õ��C�û ÿ>èMþ��g�#ûuæ�üuæ.	�èLæ�÷�ÿ�	ZèMþ�ÿÌüK��ø'�Sæ�û`öIø
	��Oæ�úXüuæI÷ è#ÞèMû ÿ¶ø�	��]úXõ¶øùèLææuø<ö þ��#ÿ�H]æ�õI�¬èMþ�ú<ü�"�Oèéø�ÿ�	 ÿ*	"�Zøpd>÷�æ.	�üuæRfýûuæ��#ûuæ�üuæ.	�èéøãèMÿ%
	?�ç�èMþ#æýü�ödæ�	#æ
�qSJþ�ÿÌüýöIø
	Z�Oæ�ûuæ�	#÷�æ�ûuæ�÷
) ÿ>èMþ�ü þ#ø<÷ùÿ�	���äéè#'�NU>û ÿ��Dþ#è>ê^�û�èLæ.H�èFúXûuæ�U2��ø'�O�Sæ�÷_ø
	�÷&ûuæ�	#÷�æ�ûuæ�÷8ç¶û�
�.ø�	 ø�û��Xÿ>èMû�ø�û(�Z��ÿ¾æ ) �5�ÿ�	#èä_�Cãè è#
� õ¾æ�çéèSø
	#÷�û ÿ��Dþ#è>ê��M�ýõ>èMþ7Oú
�Dþ�	rF�Dû�ùú�	�÷8èMûdú èMþ_ÿÌü øM�Iø�ÿÌõ¶ø���õ¾æýø�	�÷ZèMþ#æ�ûuæ@ø�ûuæ ü ÿ��M	 ÿ*�]öIø
	#èø�ûIèMÿÌç>ø<ö�èMü��ÃèMþ�æ,G�úDø�õÌÿ>èéøùèMÿ2�Xæaü þ#ø �Sæ�öIø
	��Oæ�ø'���#ûuæ�öuÿ¶øãèLæI÷�ç¾û��� èMþ�æýûuæ�	#÷�æ�ûuæ�÷?��ÿ¾æ ) ü'�
s tÚäNá�ç"�Ræ �Tèsä�á �)ÎMPA!ô6E�QHCDE�@�A6CRdgOBíuE�dgOBKaF<Kae�dgMPIDA$A$ìºGJOBíuA$FHCgOBKaFHEa@ÞCsdDIgQ�ô)dgQHIgAE�FHG�íuK�dDOZKYF9ô$EaF<÷�A!ò�K_CRA�G
EaCÎE.FHKaFP@BOZFHA6E�I F @ZdgA6IgOBFPêuòPIDKa÷P@BA$í�þ é FÛdgMPOØCÎòHE�ò�A$IÎö�A�MHE]\aA/GJA6CDô�IDOZ÷�A6G>dgMHA/OBíuòP@BA$íuA$FJì
dDE^dDOZKYF!Kae�E�FE�@BêaKYIgOZdgMPí ö�MHKYCgANêY@ZKY÷HE�@_Ka÷HCgA$ID\^E�÷POB@BO�dsùYW�QHFPO�e×KYIgí KY÷HCgA$ID\]Ea÷POB@ZOZdsùaW]íuOZFHOZí�E�@
IgA�E�@BO�Þ�E^dgOBKaFÐE�FHG�CRdDEa÷POZ@BOZdsùÜMHE]\aA/÷�A$A$F�òPIDK^\aA6F>OBF�@ B�C{þ)ÎMPA F @ZdgA$I>MHEaCu÷�A$A6F�OZíuòP@BA$íuA$F_dDA6G KaF�EÔò�A$I�CRKYFHE�@#ô$KaíuòPQJdDA$I�W�E�FHGódgMHAÆOZíuòP@BA�ì
íA6F_dDE^dDOZKYF MHEYC>÷�A$A6F í�EYGJAÚE]\^E�OB@ØE�÷P@BAÆdDKódDMPAÚòHQP÷P@BOBôaþc)ÎMPA F @�dDA$I�A�EJMPOB÷POZdDCÐMPKaFHA6CRd
ò�A6IRe×KYIgí�E�F�ô�Aö�MPA$FÚdgMPA�CDô�A6FPA�ô�KaF_d�E�OBFHC�E^d�@ZA�EaCRd²(H^ì4���ò�KaOBF_dDC�ö�OZdgMÔMPOBêaMÑô�KaF_dDIDEYCsd�W
ö�MPA$FÐdgMHA�IgA6@BE�dgOB\aA�íuK�dgOBKaF�OØC�úgCg@BK^ö#üÛî¡ô�KaíuòHEaIgA�GÜdDKudgMPA�CDE�íuòP@BOBFPêe×IgA��YQHA$FHô$ù>K�e�dgMHA
e×IDEaíA�êYIDEa÷P÷�A$I)ñ)WPö�MPA6FÐdgMPA.CDô�A6FPA�KJô$ô$QPòPOBA6C#E�CgOZêYFPO F ô$EaFYd#ò�KaIgdgOBKaF�Kae�dDMPA�OBíuEaêaA�EaFHG
dgMPA�@BA$FHC�E�ò�A$IgdgQPIDA2OØC�úg@BEaIgêYA2A6FPKaQPêYMHüÐî dsùTòPOØô$E�@B@BùÜíuKaIDA2dDMHE�F<ï� ¯ K�e
\_OØCgQHE�@ F A6@BG�ñ)þ��MPOZ@BAÜOZd�OBC.IgA6@BE�dgOB\aA6@Zù9CgOBíòH@ZAudDK9GJA6CgOBêaFëE�FÔA�EJò�A$IDOZíuA6FYd�ö�MHA$IDAudgMPAÜOBíuòP@BA$íuA$FJì
dDE^dDOZKYF efE�OB@BC>dgKóòPIgK^\TOØGJA<IDA$@BOBEa÷P@ZA9A6CRdgOBíuE�dgA�C9îfô�M�E�FPêYOZFPêóOZ@B@ZQHíOBFHE�dgOBKaF,WÎCRò�A6ô$QP@ØE�IDO�dDOZA�C
A�dDôaþ ñ�WPö�A/÷�A$@BOBA$\aA/dDMHE^d�dDMPA�E�@BêaKYIgOZdgMPí ö�A�òPIDKaò�KYCgA2OØC�ô�@BKYCgA/dgKdgMPA�ò�A$Ige×KaIDí�E�FHô$A2@BOBí!ì



O�d�C�e×KaI�ô$EaQHCgEa@¡WTIDA6Ea@�ì{dgOBíuA2E�@BêaKYIgOZdgMHíuCNdDK!IDA6ô$K^\aA$INò�KYOZF_dgì{ö�OØCRA�CRdgIDQHô)dDQPIgA�E�F�G>íuK�dDOZKYFKu�þ
é FKYIDGPA$I�dgK�OBíòHIgK^\YANdDMPA�ò�A$Ige×KaIDíuEaFHô�A�K�e¥íuK�dDOZKYF!A�CsdDOZí�E^dDA6C6W^öNAÎ÷�A$@BOZA6\aAÎdDMHE^d�E/íuKaIDA
úRêa@BKa÷�E�@Øü�IgA6òPIDA6CgA$F_dDE�dgOBKaF�K�eHdgMPA�A$FT\TOZIDKaFHíA6F_d�OØCÞFPA6A6GJA�G�þ ¥ CgOZFHê�e×A�E^dgQHIgA$ì{ò�KaOBF_dDC�E�@BKaFPAYW
öNA/dgMHOZFPø>dgMPOØC�OØC#EaCÎêYKTKTGÐEaCÎOZd#êaA$dDC6þ)ÎMPA�FPA�ETd�@BKaêYOBô6E�@�CRdgA$ò�C�E�IDAuOZFÑdsö�K�GPOZIDA6ô�dgOBKaFHC6þVô2FÑKaFPA�MHEaFHGÚdgK<A�ETòH@ZKYIgAuíuKaIDA
íA�E�FPOBFPêae×QP@�IDA$òPIDA6CgA$F_dDE�dgOBKaFHC/Kae�dDMPA�A$FT\TOBIgKYFPíuA$F_d�EaC�E<ô$Ka@B@ZA�ô)dgOBKaFÑK�e�CgQPIRefEYô�A�C�ö�O�dDM
ô�A$IgdDEaOZF<CgMHE�ò�A�A$íuOZdRdDOZFPêÛE�ô�A$IgdDEaOZF�A6FPA$IDêaùÐGJOBCRdgIDOB÷PQJdgOBKaFÞþ�ô2F�dgMPA�KadgMPA6I#MHEaFHG�W�EdDMPA�ì
KaIDA�dgOØô$Ea@Z@BùÜCgKaQPFHG>dgIDA6E�dgíuA$F_d�K�e
FPKYFP@ZOBFPA�E�I F @ZdgA$IDOBFPêe×KaIÎdgMHA6CgA�òPIgKY÷P@BA$í OBFT\aKa@B\aA�C�A�CsdDO�ì
íuE�dgOBKaF<KYF y OBA$í�E�FPFHOBEaF<íuEaFPOZe×Ka@ØGPC2EaFHG�MPKYíKYêaA6FPA$KYQHC#CgòHEaô$A6C6þ�õ�K�dgMÚE�IDA�Kaò�A$FÆEaFHG
ô�MHE�@B@ZA6FPêaOBFPêòPIDKa÷P@BA$í�CÎOBFÐFHA$A6GÐKae�íuA6EaFPOZFHê�e×QP@ÞCgKa@BQJdDOZKYFHC$þ

� �����Þã]�Þá�çh���
�����2��4N�YmovJ���ÎwDqswgxs£�m�nYmon_p�qslYxsw�wDÈ¡�am�£�wDn_kVmor�n_j6¢,£�r6qsmor�nÐj6n_�ÛkºqVxs�_Ågqs�Yxsw2ÇZxsr�£ r6ÍYqsmoÅ)j6¢�tTr)Ë
p6w�n_wgxRj$qsw)��Ì^zÛkVw�v]wDxRj$¢
£�r�vamonYpur�ÌCvºw�Ågqsk��Zw_xQxAx à £z§.�O��¹�y_§�¤¨¤p¡e£��pzs��§�ª[¹ Ç §�°�¥O¹ w ��¤p¡�ª�ª[¹ |
� £ 2�¤e9 � 2�1��D2]�a�6|��«/ 1]������c4#�%4�Ó)j$xsÌ_j)z]w-vVj$n_m�j$nT��4��T�¥w�n^qs¢�j6nT�P��6NwDÅ��YxskVmov]w#w�kºqsmo£�j$qsmor6n>r$ÇÞ£�r6qsmor�nH|TkºqVxs�_Ågqs�Yxsw�j6n_�
ÇBr^Å)j6¢�¢ow�n_p$qsl��Jw_xQxAx à £4§��O��¹Kys§.¤¨¤p¡e£e�?zs��§�ª[¹ Ç §�°�¥O¹ w ��¤p¡�ª�ª[¹ |P��� £ �D¤e9 �6���)�������^|,�«/�/�����a���Û� �J�
~
j�xVqs¢owDqVq)� zs� w ��¤¨£z����Á�°�¤¨� ��� ¤~��{O¤~��°�¥�§.��¤¨�¨°$y £4��°e¡e����¡e� � ;
j6£2ÌYxsm��Yp6w�t�nYm�v�wDxskVmyq{z
��xsw�kVk�|��«/]�$�a�2Y� Ä �T~�xsr�m��Yj!j$nT� 6#�!;�lYw�¢o¢Zj$Í_Í_ja�E|,kºqsm�£�j�qsmor�nÜr6ÇÞr�ÌCvºwDÅDq�£�r$qsmor�n�ÍTj�xRj6£�wDqswgxsk�ÇZxsr�£ n_r�mokºz
mo£�j$p�w�k��Jw_xAxQx à £z§����?¹Ky_§�¤¨¤p¡e£e�?zs��§�ª[¹ Ç §�°�¥O¹ w �O¤p¡�ª�ª[¹ |.=]j$n��H�«/ 1��a�

���c4#�%;�lYmo�_kVr�j$nT���J�J��r]j$qVqsra�
��È¡�£�r6qsmor�nuj6nT�.kºqVxs�_ÅDqs�axsw�Å)j6�Yksj6¢o¢yzumon^qsw�p6xRj�qsw)�r�v]wDx�qsmo£�w�9
Ä lYw�r6xVz^�_ {n à ÁH¤~�.£e� §�ª�ª[¡z°�¤¨ÁH£z¡K����¤p¡e�K�4¯ w_xAxQxpw �O¤ ª[¹h�v���?¯�¹����`} ��À���¤¨� °��K§����DzsÁ�¤~��«¬§�¤¨� ��� |4�ÍYxsmo¢��6�6���a�

�a�Îi ����j�z�j�Ë
j6n_ksj�|,~N����l_r�kVlH|Ý;N���uj$xVqsmon�|,j$nT� : ��i�j6nYpY��4 n_w�Å�wDkVksj$xVz<j$nT�ÐkV�"~�Å�mow�n^q
ÅDr�nT�amyqsm�r6nÇØr$xNqslYwÎÍJwDxskVÍJw�Ågqsm�v�w�r�Ì_kVwgxsv�j$Ì_mo¢omoq¡zÍaxsr�ÌY¢�wD£u� {�ä���¤p¡e«Ê�}§����S�v���O¤¨£4��ª7�h¡e¤¨¤p¡e£�� |
�6� £ ��¤e9��)� /)�T�)�6�a|,�«/ / 2a����;|����/�Þ�ÎmoÅg��£�j6nYn_k�j$nT�9�2���NxRj6wDÇBw���4NÍYÍ_¢omoÅ)j$qsmor6n_k�r6Ç#��zanTj6£�moÅ!£�r�n_r^ÅD�_¢�j$x.£�j6ÅRl_monYw
v�mokVmor�nH� Ç §�°�¥�����¡?�:����� ���2§�����zk³�³�ª � °�§�¤¨�¨���O� |H��9 ��2a�g�a�$�a�6|Þ�3/�1 1a�1a��}2�.-Tj$�_p6wDxRj6k�� à ¥�£�¡�¡}����«É¡e����� ����§�ªnã������ ����æá§Ê©¢¡z��«�¡e¤¨£e�¨°Êã��~¡eº]³H������¤p¹ �  Ä ��xsw�kVk�|��3/�/����/a�K;N�%-_wDxs£/��Y¢�¢owDx�j6n_�a�/��4N¢or�mo£�r�nYr�k�� Ä xRj$Åg��mon_p�Ç j$Å�mo¢omoqRj�qsw�k���È{�u£�r$qsmor�n�w�kºqsmo£�j$qsmor6n��,� � ��Ñª
��©��¨°�§�ªv�"ä�À�¡e£e��¡e¤¨� °��`�_�M����æQ��¶���Ñ(�C�R� |��3/�/����

���a���2� ~��,��w�nYn_wDxVz^� Ä xRj$Åg��mon_p���n_r)Ë�nÐ�$È¡�Ymo£�w�nYkVm�r6nTj$¢�r�ÌCvºwDÅDq)�u ¡n y £4��°r¹�zEzEz w �����a�f§�¤ ª[¹�v�.��¯�¹Nzs£�¤¨� ¯�¹ w �O¤p¡�ª$ª[¹ |aÍTj6p6w�k#�)���_���^|P�ÞmyqVqskVÌY�YxspY|_�!4�|P�«/ 1]�^�
�6���c=a�O�Nw�w�¢ �Þ��zanTj6£�moÅN£�r6qsmor�n!vamokVmor�nH� }_��À���¤¨�¨°��}§����&zsÁ�¤~������«¬��Á��D{Oä.��¤p¡e«�� |P� £ �«¤g|��3/�/6�a��)��� : �M�N��j6n_�²+���4�la�
vVj��H�r6qsmor�n!j6n_��kºqVxs�_ÅDqs�axsw�w�kºqsmo£�j$qsmor�n��YkVm�nYp#¢�r6n_p#kVw)Ê^�_wDn_Å�w�£�r6qsmor6n

£�r��aw�¢ok���w «�§�©¢¡}§������:����� ���D�v��«K³�Á�¤¨����© |H��� £ /D¤e9 ��2�/��a�$��/�|Þ�3/�/6�a����a�c4#��=�wDÍ_kVr�n.j$nT���/�>�Nw�w�p6wDx)���a�YÌ_kVÍTj$Å�w�£�wDqsl_r��ak,ÇBr6x
xswDÅ�r�v]wDxsmon_p�xsmop�m���£�r6qsmor�n�mom¨9]qslYw�r6xVz^�6N~¹;�� Ä 6�È0/6�$È¡�]�^|at�n_mov]wgxskVmoq¡z�r$Ç Ä r$xsr�n^qsr#�Ð;����Yw�Íaq)�o|�+�r�v]w�£2ÌJwDx��«/�/6�a��6�w�v�mokVw)�²=��_¢yz
�3/�/����

�
2Y�D���å=�monH|9���å-Tj)v�j�xsrY|Æj$nT� �P�Æ�ar]j�qVqsrY� 6�w)j6¢yÈ×qsmo£�w ��È¡� £�r$qsmor�n j6n_�ÉkºqVxs�_ÅDqs�axsw
ÇZxsr�£ ÍJr�mon^q ÇØw)j�qs�Yxsw�k?9�j ÇBxsr�n^qVÈfw�n_� kºzakºqsw�£ ÇØr$x v�mokVmor�nYÈfÌ_j6kVw)�5Å�r6n^qVxsr�¢�j$nT� mon^qswDxVÈ
j$ÅDqsmor�nH�  ¡n �v��«t³�Á�¤p¡e£��:����� ��� §�����y_§�¤¨¤p¡e£���}_¡�°���©�����¤¨� ����� °����¢¡�§�ã.§��¨ª
§�À?ª[¡ ¯e£z�.«
§]³]³��A�_����¶]¶�¸f¹�©Yª$³�°¥¸¡¶�»�©"� Ð ª�«]®6³�³�«M�6·^¶^ª6¶^®6·a¦)§"�a|�=��_nYw��6�6���a�

� }NÇ�ÅDr��YxskVw.Ë
w!lTj)v]w.n_r>ÍYxsr^r6Ç�r6Ç�qsl_mok�Å�¢�j$m�£u|Þj$nT�<w�v]wDn9ÅDr�£�ÍTj�xsmokVr�n_k�Ë�myqslÆqsl_w�r$xswDqsmoÅ)j6¢
¢or�Ë�wDx�ÌJr6�_n_�Yk#j$xsw�£�w)j$n_mon_p6¢ow�kVk2mon�qslYm�k#Å�r6n^qswDÙ�q)|¥kVmon_Å�w�qslYw�Å�r�n_�Ymyqsmor�nTj$¢
�aw�n_kVmyq{zÛr6Ç�qslYw
kºqRj$qsw�mok��_nY��n_r)Ë�nÐj$nT�ÜÅ)j6nYn_r$q#ÌJw�Å�r�£�ÍY�Yqsw)��Ë�myqsl�j�ÏTn_myqswDÈ¡�am�£�wDn_kVmor�n_j6¢Þj6¢op�r$xsmyqsl_£u|�j6k
wDÙaÍ_¢�j6monYw)�monÐÕ ��Ö×�



�)���c=a��=a�5��r^w�n_�YwDxsmonY�Üj6nT�N4���=Y����j6n>�Îr^r6xsnH�Ð4E~�n_w/kºqVxs�YÅDqs�Yxsw�ÇBxsr6£ £�r6qsmor�nH�a� ¹F�h³O¤¨� °r¹
{���°r¹Kzs«É¹ |j1 £ � ¤e9 ����������1���|��3/�/a�6����a� 6#�����Y£�j$x)|¥����4NnTj$nT�Yj6n�|¥j6n_�o�����Îj6nYnTj�����lTj$ÍJw.xsw�ÅDr$v�wDxVzÐÇZxsr�£Ò£2�_¢yqsmoÍ_¢ow�v�m�wgË�k?9Þj
Í_j$xRj$¢�¢�j�ÙÌ_j6kVw)�uj$Í_Íaxsr]j6ÅRl�� y²£z��°r¹��4¯l¤$¥O¡ w «¬§�©¢¡$�:����¡e£e��¤~§���������©�����£zÈ.�4¥��e³ |��«/�/�2Y�

�)���#~�� �2���H�_Å)j$k�j6n_� Ä �A�#j6n_j��aw��Ã4�nÚmyqswDxRj�qsmov]wumo£�j6p6wxsw�p�mokºqVxRj�qsm�r6nÑqsw�ÅRl_nYmZÊ^�Yw!Ë�myqslÔj$n
j$Í_ÍY¢�moÅ)j�qsmor�nqsr�kºqswgxsw�r�v�m�kVmor6n�� y £4��°r¹���¤$¥ w ��¤p¹ � �.���O��¤t�v���?¯�¹"���lzs£e¤p¹ w �O¤p¡�ª�ª[¹ |H�3/�1����

�31a�#�,�J�uj�qVqsl_mow�k�|j6��T�aÓ�wD¢�mokV�^z^|_j6nT� Ä �O�#j$nTj��aw��Q�#j6¢o£�j6n.ÏT¢yqswDxVÈfÌTj$kVw)�uj6¢op6r6xsmyqsl_£�k�ÇØr$x�w�kºqsmyÈ
£�j�qsmon_p��aw�ÍYqsl�ÇBxsr6£ m�£�j$p�wÎkVw�Ê��Yw�n_ÅDw�k��Jw �O¤p¹ � ¹"�4¯é°��.«t³�Á�¤p¡e£éã������ ��� |_Í_j6p�wDk���/�1 /��a��/�/�2Y|
�3/�1 /a�

�3/a�#�¥�Þ�Å���j6�YÅglY¢�j6n�|, R��6�w�m��H|,j$nT�<�/�Þ��axVxRj)z^�u6�w�Å��YxskVmov]w!j
~�n_w.kºqVxs�_ÅDqs�axswj$nT��£�r6qsmor6n
ÇZxsr�£ mo£�j6p�w�kVw)Ê^�_wDn_Å�w�k�� y²£z��°r¹n�4¯s¤$¥O¡Y��£z� x Á�£�¹v�v�.��¯�¹"�v��«t³:¹^�n�$���¨��� |^��qsr^ÅR�alYr�¢o£u|��uj�z
�3/�/�2Y�

�$�a�#�¥�m-����Å)��j6�YÅglY¢Zj$n��Ñ�Îj6�Yp�wumon�v6j$xsm�j6nYÅ�wmon9ÍYxsr�vºw�ÅDqsmov]w���<xsw�Å�r6n_kºqVxs�_Ågqsm�r6n��9 {n�w_xAxQx
����£zÈ.�4¥��e³ ��� Ç ÁHª ¤¨�¨Ñ��:�~¡eº Ç ���¢¡�ª ���¢©2§����?zs��§�ª ä������¦�·¯p�:����ÁO§�ªQ{�°�¡e��¡e��æ ½¾��£�¤��v��ª�ª ������æ�^�kæ � ÁH��¡¬´��M��� |��3/�/ /a�

�^���c=a�Y}�¢�mow�nYkVmok��¥��xsr�v�j$Ì_¢yz�Å�r$xVxsw�ÅDq�j$¢�p6r6xsmyqsl_£�k�ÇØr6x
£/�_¢yqsmyÈ×ÇBxRj$£�w�kºqVxs�YÅDqs�Yxsw�ÇZxsr�£ £�r$qsm�r6n��H {n
y²£z��°�¡�¡z�����¢©��f�4¯t¤$¥O¡ w_xAxQx �v���?¯�¡e£�¡e��°e¡é���x�v�.«t³�Á�¤p¡e£a�:����� ���8§����;y_§�¤¨¤p¡e£��l}s¡z°���©��O��¤¨�¨���
���D�ry�}�� |H�«/�/6�a�

�6���c=a��}�¢omow�n_kVmok.j6n_�Û=a�� ¡n_mop�r$È Ä lYr�£�j$k���6NwDÅ��YxskVmov]wu£2�_¢yqsmyÈ×ÇBxRj6£�w!kºqVxs�_ÅDqs�axsw!ÇZxsr�£ £�r6qsmor6n
monYÅ�r6xsÍJr$xRj$qsmon_p2£�r6qsmor�n.wDxVxsr6x)� y £4��°r¹N�EzE}^yKz w «�§�©¢¡a�:���¢¡e£���¤~§����.����©��8��£zÈ.�4¥��e³ |H�«/ /]�^�

�$�a�c=a���ÞlYmo¢�moÍH��|,kºqsmo£�j$qsmor�n r$Ç�qslaxsw�wÛ�Ymo£�w�n_kVmor6nTj6¢N£�r6qsmor�nër$Ç2xsmop6mZ�ër6Ì"v{w�ÅDqsk!ÇZxsr�£ n_r�mokºz
r6Ì_kVwDxsv6j$qsmor6n_k��Jw_xQxAx à £4§��O��¹Kys§.¤¨¤p¡e£e�?zs��§�ª[¹ Ç §�°�¥O¹ w ��¤p¡�ª�ª[¹ |P�)� £ ��¤e9 �a�R���6�a|��«/ /a�6���2Y�K;N���¥r^w�¢o£�j6n�j6nT� Ä �M�#j$nTj��aw��j4ÑÍTj�xRj6ÍJwDxskVÍJw�Ågqsm�v�w
Ç j6Ågqsr6xsmoÓ)j$qsmor6n.£�wgqsl_r���ÇBr6xÞkVlTj$ÍJw�j6n_�
£�r$qsmor�n!xswDÅ�r�v]wDxVz^� y²£z��°r¹��4¯l¤$¥O¡�� x � �D�:æ5�����b{\����ª5��´� .æ�{�³�£�����©¢¡e£$�O¡e£eª
§�© |��3/�/ 2a�

�6���D�����P�¥�Yj�Ë�l_nYwDz^�.�amo£�ÍY¢�myÇZzYmonYpu£�r6qsmor�nÐj6n_�ÛkºqVxs�_Ågqs�Yxsw�j6n_j6¢yzakVmok2�YkVm�nYpuÍ_¢�j$nTj$x�Í_j$xRj6¢o¢�j$Ù
j$nT�mo£�j$p�w�Ë�j�xsÍ_mon_pa� y²£z��°r¹á�·¯é¤$¥O¡ w �O¤p¹²�v����¯�¹����ay_§�¤¨¤p¡e£e�/}s¡z°���©��O��¤¨�¨��� |H��w)j$qVqs¢ow�|�=��_nYw
�3/�/�2Y�

�$�a�#�,�J��lTj$Í_myxsrY|�4��r¡PmokVkVwDxs£�j$n�|_j6nT�u�Û�J~�xRj6�az^�
�r6qsmor�nuÇZxsr�£ ÍJr�mon^q�£�j$qsÅRl_w�k��YkVm�nYp�j
~�nYw
wDÍ_moÍJr�¢�j$x,p6w�r�£�wgqVxVz^� y £4��°r¹��4¯k¤$¥O¡ x � �D�5� ¢�æ�����ª[¹O�C M f�4¯��5�¬�b{�æ7{�³�£����¢©¢¡e£���¡e£eª
§�© |��«/ / 2a�

�6�����J���ar]j�qVqsrY�.}�ÌYkVwDxsv6j6Ì_mo¢omyq{z_�$m��aw�n^qsmoÏTj6ÌYm�¢omyq{z>r$Ç�xsmop�m��Ð£�r$qsm�r6nÐ�YnT�Ywgx�ÍJwDxskVÍJw�ÅDqsmov]w/ÍYxsr�vºw�ÅDÈ
qsmor6n��, {n y²£z��°r¹��4¯l¤$¥O¡��M��£z� w_xQxAx �v���?¯�¹"���a�Ê¡z°������ ���2§����8�v���O¤¨£4��ª |TÍ_j6p�wDkN���6���)������2��a|
��w�Å��H�«/�/�2Y�

��1a���J�Y�ar�j$qVqsrY�Þ��È¡�.kºqVxs�YÅDqs�Yxsw�ÇBxsr�£ v�mokV�Tj$¢P£�r6qsmor�n:9Y£�r��aw�¢omon_pY|�xsw�Íaxsw�kVw�n^qRj$qsmor6nuj6n_�.r6Ì_kVwDxsv^È
j$Ì_mo¢omyq{z^� zsÁ�¤~��«�§.¤¨� °�§ |J�6�H9o����1]�)�_�)������|Þ�«/ /]�^�

��/a���J�Y�ar�j$qVqsr�j$nT�.���Y�¥wDxsr6nTj��Ý6Nw)�a�_Å�monYp2<¡kºqVxs�_ÅDqs�axsw�ÇBxsr6£ £�r6qsmor�n�>�9_j2p6w�n_wDxRj$¢HÇZxRj6£�wDË�r6xs�
ÇBr6x2�azan_j6£�moÅ�v�mokVm�r6n���ÍTj�xVq.��9�£�r��aw�¢omon_pY�aw_xAxAx à £z§.�O��¹Qy_§�¤¨¤p¡e£��ozs��§�ª[¹ Ç §�°�¥�¹ w ��¤p¡�ª�ª[¹ |
�$� £ /�¤e9 / /��)��/ 2]��|��awDÍYqsw�£2ÌJwDxÎ�«/ /�1���6�a���Û�_��ÍJwDqsksj6��mok�j6n_� =Y�j4N¢or�mo£�r6n_r�k���4 £/�Y¢yqsmoÈ×ÇZxRj6£�wNj6Í_Íaxsr]j$Ågl.qsr/v�mokV�Tj6¢H£�r6qsmor6n!ÍJwDxsÅDw�ÍYÈ
qsmor6n���w �O¤p¹ � ¹²�v��«t³OÁH¤p¡e£?�:����� ���Z�a�(� � |��3/�/a�6�

����� 6#�T�aÓ�w�¢omokV��m ��6Nw�ÅDr$v�wDxsmon_p����ukVl_j6ÍJw�j6n_�£�r6qsmor6nuÇBxsr�£ mo£�j6p6w#kºqVxsw)j6£�k��_kVmon_p�nYr�nY¢�monYw)j$x
¢ow)j$kºq�ksÊ��_j$xsw�k��E� ¹¾ã�����Á�§�ªh°���«Ê«�Á��O�¨°�§.¤¨� ���2§�������«¬§�©¢¡é£z¡p³�£�¡e��¡e�O¤~§.¤¨� ��� |��3/�/�2Y�

�������Û�>4#� Ä j6j6¢ow�Ì_monYw�Ó�lTj6j��P���Îmyxsw�Ågq
xsw�Å�r�v]wDxVz/r6Ç�£�r6qsmor�n.j$nT��kVlTj$ÍJw�mon�qsl_w�p�w�nYwDxRj6¢PÅ)j$kVw�Ì^z
ÏYÙYj$qsmor�nH��w_xQxAx à £4§��O��¹Kys§�¤¨¤p¡e£��?zs��§�ª[¹ Ç §�°�¥�¹ w ��¤p¡�ª�ª[¹ |P�32 £ 1D¤e9 1 2]�)��1��6��|Þ�3/�/�����6�a�K;N� Ä r�£�j$kVm�j6n_� Ä �7�#j6n_j��Yw6�Î��lTj$ÍJw2j$nT�u£�r$qsm�r6nuÇBxsr6£ mo£�j6p6w2kºqVxsw�j6£�k��_nT�awDxNr6xVqsl_r6p6È
xRj$Í_l^z]9Yj2Ç j$ÅDqsr6xsmoÓ)j�qsm�r6nÜ£�wDqsl_r��P�Qw �O¤p¹ � ¹"�4¯��v��«t³�Á�¤p¡e£?�:����� ��� |�/ £ ��¤e9o�)���)�T�)��2a|Þ�3/�/������2Y�c=a��iÐw�n_pa|h+���4�l��RvVj�|�j6nT� Ä ���N�Tj$n_pY� }�ÍYqsmo£�j6¢�£�r6qsmor6nÔj6n_�ÚkºqVxs�YÅDqs�YxswuwDkºqsm�£�j�qsmor�n��
w_xAxAx à £z§.�O��¹qy_§�¤¨¤p¡e£��$zs��§�ª[¹ Ç §�°�¥O¹ w �O¤p¡�ª$ª[¹ |P����9 16� 2$��1�1�2Y|,�«/ /��a�

������¡¥�O¡Pl_j6nYp�j6n_�}2�a�/�.-Tj$�_p6wDxRj6k�� Ä laxsw�w#�Ymo£�w�nYkVm�r6nTj$¢H£�r$qsmor�n.Å�r�£�ÍY�YqRj$qsmor6nj$nT�!r6Ì"v{w�ÅDq
kVwDp�£�w�n^qRj$qsmor6nÚmonÔj>¢or�n_pÛkVw)Ê^�_w�nYÅ�wur$ÇÎkºqswDxsw�rÛÇBxRj6£�wDk��1w ��¤p¹ � ¹t�4¯ñ�v��«K³�Á�¤p¡e£3�n�$���¨��� |
� £ �D¤e9 ���6�g����2Y�6|��«/ /]���


