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Ì-àQá¿Ú&Ù}Ù}ä¹Ù}Ð5ò&ÌßÙ}ä&êQÛ	ËvÌ-Ï�ÌßÓ1Í>Ï�ÌeÛ�Ë¢Ð5Ý�ávÒvã-ÌßÏ�Û�Ú&Ð5ÒYÛ�ä|ã�Ú&Ò�ïÃÌeÌßÝ�Û�Ð}Ü Ú
Û�Ì-è|ïYä|Û	ËvÌ ;�� J�� K��¢Í&Ó¼Û	ËvÌ
Ü|Ì-Ú&Ý	á¢Ï	Ì-ÜEÌ-ÒYÛ	Ý8� �iIK�+å

øeÒ¿Ú/Ù5Í>Ñ>Í&ávÝ	Ù�äIÛ�Í�Û�Ë¢Ì�	+7-=�14;�6�143T7 ê>Û�Ë¢ÌFãßá¢ÛTãßÍ>ÜEÞ Í>Ò¢Ì-ÒYÛ�Ð5Ý�Ì-Ý6Û�Ð5Ü|Ú/Û	Ì-èEávÝ	Ð}ÒvÑ¬Û	ËvÌÕÝ�Û�Ú/Ò�ð
è¿Ú&Ï�è èvÌß×�Ð5Ú/Û�Ð}Í>Ò|Í/Ó±Û�ËvÌFÝ	Ìß×&Ì-Ï	Ú&ÙKÝ�ÌßÛ�ÝTÍ&Ó°ã-á¢Û	ÝTÝ�ËvÍ,óhÒ�Ð5ÒdQ�Ð5Ñvå =IÚ/Òvè_QoÐ}Ñvå Z¢å�øeãßÛ	á¿Ú&Ù}Ù}ä>ê

f



Û�ËvÐ}Ý�Ð5ÝhÚ&Ò�Í,×>ÌßÏ	Ì-Ý6Û�Ð}Ü Ú/Û	Ì�Í&Ó�Û	ËvÌ�ã-á¢ÛÕãßÍ>Ü|ÞÃÍ>ÒvÌßÒYÛhï Ìßã�Ú&ávÝ�Ì¬Û	ËvÌ�Ý�Û�Ú/Û�Ð}Ý�Û�Ð}ã-Ý�Í&Ó�Û�Ë¢Ì¬ãßá¢Û
Ý�Ú&ÜEÞvÙ}Ì-ÝhÚ&Ï�Ì¬è¢Ð 2 Ì-Ï	ÌßÒYÛ�å

øeÒ¹Ì-Ï�Ï	Í>Ò¢Ì-Í>ávÝFB v Û�Ú&Ñwã�Ú&Ò¹Í>ïY×�Ð5Í&ávÝ	Ù�ä·èvÐ}Ù5á¢Û	Ì"Û�Ë¢Ì�Ü|Ì-Ú&Ý	ávÏ�Ì-è|Ú&Ý�ä�ÜEÜ|ÌNÛ�Ï6ä � ¤Q¥ % :�¦ å&æ�Ì
@¿ÒvèkÚ·èvÐ}Ù5á¢Û	Ð5Í>Ò � Í&Ó # 	 XKfKI�Z � # 	 #[# ü X�Ó1Í>Ï�Û�ËvÌnB � Ý�Ú&ÜEÞvÙ5ÌeÚ&Òvè # 	 X[f[f ü � # 	 #[# ü V�Ó1Í>Ï
Û�ËvÌ B � Ìß×>ÌßÒYÛ�Ý�ô1Û	ËvÌwèvÐ5Ù}á¢Û�Ð}Í>ÒvÝ"Ú&Ï	ÌeÝ	Ù5Ð}Ñ>ËYÛ�Ù�ä|è¢Ð 2 Ì-Ï	ÌßÒYÛ�ï Ìßã�Ú&á¢Ý	Ì&ê�Ú/ÝTóTÌ�Ë¿Ú�×&Ì�Ú&Ù5Ï�Ì�Ú&è¢ä
Ý	ÌßÌ-Ò¼ê�Û�ËvÌ_B � Ú&Òvè B � Ü|Í&Ü|ÌßÒQÛ	ávÜ èvÐ}Ý�Û�Ï�Ð5ïvá�Û�Ð5Í&ÒvÝIÚ/Ï	Ì è¢Ð 2 Ì-Ï	ÌßÒYÛ<öNå�Ê�ËvÌßÒâóTÌ ãßÍ>Ü�ð
Þvá¢Û	Ì-è�Û	ËvÌ � ¤Y¥ % :�¦ Ú/Ý�ä�Ü|ÜEÌßÛ	Ï�äíÛ�Ú&òQÐ5ÒvÑkÐ}ÒQÛ	Í�Ú&ã-ãßÍ>ávÒYÛ�Û	ËvÐ5Ýwè¢Ð5Ù5á�Û�Ð5Í&Ò7Ú&Òvè?Ì-Ý6Û�Ð5Ü|Ú/Û	Ì-è
Û�ËvÌ�á¢Òvã-ÌßÏ�Û�Ú/Ð5ÒYÛ�äâïYäâá¢Ý	Ð5Ò¢ÑíÛ�ËvÌ�èvÐl2KÌßÏ	ÌßÒvã-Ì ïÃÌßÛ�ó"Ì-ÌßÒ­Û	ËvÐ5Ý·è¢ÌßÛ�ÌßÏ	ÜEÐ5Ò¿Ú
Û�Ð5Í&ÒâÚ&ÒvèâÛ	ËvÌ
Ý�Û�Ú&Òvè¿Ú&Ï�è�Í&ÒvÌ&å

QoÐ5ÒvÚ&Ù5Ù�ä>ê<Û�ËvÌßÏ	ÌsÐ5Ý°Ú�Ó1ávÏ6Û�ËvÌßÏ±ã-Í>ÒYÛ	Ï	Ð5ï¢á¢Û�Ð}Í>ÒwèvávÌsÛ�Í�Û	ËvÌ�Ù5Ð5ÜEÐ}Û	Ì-èFÝ�Û�Ú
Û�Ð5Ý6Û�Ð}ã-Ý±Í&ÓQÛ�Ë¢ÌTé�Í>ÒYÛ�Ì
î�Ú&Ï	Ù}ÍFÝ�Ð5Ü·á¢ÙmÚ/Û	Ð5Í>ÒwávÝ�Ì-èIÛ	ÍeèvÌNÛ�ÌßÏ	ÜEÐ5ÒvÌsÛ�Ë¢Ì"Ì �|ãßÐ5ÌßÒvã-Ð}Ì-Ý-å
øeè¢èvÐ5ÒvÑFÐ5Ò¬àQá¿Ú&èvÏ	Ú/Û�ávÏ�ÌTÚ/Ù5ÙYÍ&Ó
Û�ËvÌßÝ	Ì�ãßÍ>Ü|ÞÃÍ>ÒvÌßÒYÛ�Ý-ê/óTÌ�Í&ï¢Û�Ú&Ð}ÒIÛ�Ë¢Ì"@¿Ò¿Ú&Ù�Ý�ä�Ý�Û	Ì-Ü|Ú/Û�Ð}ã�Ì-Ï�Ï	Í>Ï�Ý�óhËvÐ5ã�Ë¹Ú/Ï	Ì�Ý�ávÜ|Ü|Ú&Ï�Ð �-Ìßè
Ð5ÒkÊ�Ú&ïvÙ5ÌG=�å
� [���~$cÕp
go_�V/\�^6U$���Y\(U$_�VI\�_w\(bYchS��>S�\�c<`�[�\(UW{Õ�QVQ{�c�^(\([,UWV/\(U$c<S�_,] \(bYc ê �1z>U$_�~W[�\(U$_�V¹u�[�^6[,`wc�\�c�^6S�]}_,^��I�-x
� � xQ[,VQZ¹� �� �
i&_��Y^6{�c �I�TRTVQ{�c�^(\([,U�V
\+� �·�¡R"V�{�c�^(\([,UWV/\ � �I�� RTVQ{�c�^(\([,UWV/\ �
i&u�~WUW\�S6[,`wu�~$c ¨ � ¨,¨,¨ ¨ � ¨,¨,¨ ¨ � ¨,¨,¨
d¼U$\��°[�^6UW[,V/\ ¨ � ¨,¨ � ¨ � ¨,¨�µ ¨ � ¨,¨��
i&c�\�_,]¼{��Y\(S ¨ � ¨�p,® ¨ � ¨�³>q ¨ � ¨�³,³
� v �1\([�X�ZQUW~W�Y\(UW_�V ¨ � ¨,¨�³ � �

� g´S�\([�\(UWS�\(U�{�S ¨ � ¨,¨ � ¨ � ¨,¨�� ¨ � ¨,¨�µ
� _,\([,~ S��>S�\�c<`�[�\(UW{�c�^6^(_,^ ¨ � ¨�p�¯ ¨ � ¨�³,³ ¨ � ¨�³,p

�¼¾���Å Á�È�� Ç ��É1ÅÃÁ �

UFÝ�Ð5ÒvÑ�è¿Ú/Û�ÚÎÓ1Ï	Í>Ü Û�ËvÌ�QTS�î)UÎçkô a f[=��,öoÌN÷�Þ ÌßÏ	Ð}Ü|ÌßÒQÛ�Ú
ÛFQ�ÌßÏ	ÜEÐ5Ù5Ú&ïIó"ÌÕËvÚ,×&ÌFÝ�Ì�Ú&Ï�ã�ËvÌ-è
Ó1Í>ÏA� ×�Ð}Í>ÙmÚ
Û�Ð5Í&ÒíÐ5Ò?ã�Ë¿Ú&Ï�Ü Ü|ÌßÝ	Í>Ò?èvÌ-ã-Ú�ä�Ýßå 9�Û¬Ð}Ý�Úkã-Ù}Ì�Ú&Ò�Ú&Òvè�Ú&Ù�Û�Ì-Ï�Ò¿Ú/Û	Ð}×>Ì�óTÚ�ä7Û�Í
Ý	Ì-Ú&Ï	ã�Ë�Ó1Í>Ï�Ô�Ö ×�Ð}Í>ÙmÚ
Û�Ð5Í&Ò¼å�Ê�ËvÐ5ÝwÐ}ÝeÛ�ËvÌ:@vÏ	Ý�Û�Û	Ð5ÜEÌIÝ	á¢ã�Ë Ú�ÜEÌ�Ú&Ý�ávÏ	ÌßÜ|ÌßÒQÛ�ËvÚ&Ýwï ÌßÌ-Ò
Þ ÌßÏ�Ó1Í>Ï�Ü|ÌßèkÐ5Ò�Û�ËvÌ�ã�Ë¿Ú/Ï	Ü�Ý�Ì-ãßÛ	Í>Ï-å

æ Ì�èvÌNÛ�ÌßÏ	ÜEÐ5ÒvÌÎÛ	ËvÌn@¿Ò¿Ú&Ù¼×/Ú&Ù}ávÌ-Ý�Ó1Í>Ï�Û	ËvÌA�"ð�×�Ð}Í>ÙmÚ/Û	Ð5Í>Ò Ú&Ý�ä�ÜEÜ|ÌNÛ�Ï�Ð5Ì-Ý�Û	Í¹ï Ì

� ¤Y¥ % :�¦ ô B � ö ` # 	 #��Y# � # 	 #�V[^vô1Ý�Û�Ú/Û�	 ö � # 	 #[=�^vô1Ý�ä�Ý�Û�	$ö<ê

� � bYc�ZQU�~W�Y\(U$_�V¿x�`�c<[,S(�Y^(c<Z��/��`wc<[,VQSF_,]�_��Y^��¹_�V/\�cEg�[�^6~$_ S(UW`e�Q~W[�\(U$_�V¿x UWSFZQc���VYc<Z�[,S
�a§	� ��


� ��
 � dY_,^s\(bYc�� � j � � r�ZQUW~��Y\(U$_�V¿x�
'UWS�\(bYc�V/��`Õ�vc�^o_,]�X,c<VYc�^6[�\�c<Z¹� � j � � r°c�z,c<V
\(S
^(c<{�_�V�S�\�^6�Q{�\�c<Z�{�_,^(^(c<{�\(~$�í[,S¬� � j � � re[,VQZ�� U�SÎ\(bYcEV&�Q`Õ�vc�^w_,]TX,c<VYc�^6[�\�c<Z�� � j � � r
c�z,c<V/\(S�^6c<{�_�VQS�\�^6�Q{�\�c<ZE[,S � � jm���<r �

X



� ¤Y¥ % :�¦ ô B � ö `L# 	 # ü = � # 	 #[Z ü ô1Ý�Û�Ú/Û�	ûö � # 	 # ü>ü ô1Ý�ä�Ý�Û�	ºö<ê�Ú&Òvè
� ¤Y¥ % :�¦ ô B �� ö ` % # 	 #[=KZ � # 	 #KZ�^vô Ý6Û�Ú/Û�	ºö � # 	 # ü =¿ô Ý6ä�Ý�Û�	ºöNå
9�Û�Ð5Ý�Ð5ÒYÛ�ÌßÏ	ÌßÝ�Û�Ð}ÒvÑwÛ�Í¬ã-Í>ÜEÞ¿Ú&Ï�Ì�Û�ËvÌ � ¤Y¥ % :�¦ ÜEÌ�Ú/Ý	ávÏ�Ì-ÜEÌ-ÒYÛ�Ý�óhÐ}Û	Ë¹Û	ËvÌhávÝ	ávÚ&Ù�Ô�Ö Ú&Ý�ä�Ü�ð
Ü|ÌNÛ�Ï6äõÜ|Ì-Ú&Ý	á¢Ï	Ì-ÜEÌ-ÒYÛ	Ý-å.Q¿Í>Ù5Ù}Í,óhÐ5ÒvÑ Û	ËvÌ�ÞvÏ	Í�ã-ÌßèvávÏ�Ì�èvÌßÝ	ãßÏ	Ð5ïÃÌ-è Ð5Ò Ú¶ÞvÏ�Ìß×�Ð5Í>á¢Ý�ÞvÚ
ð
Þ ÌßÏd� � ü ��ó"ÌEèvÌßÛ	Ì-Ï	ÜEÐ5Ò¢Ì ����� Ó1Í>Ï�B �RC D���D7�PEo� E±� Ú&Ò¢è B � C Dí�� D7�PEo� E°� ê
óhËvÌ-Ï�Ì·óTÌIávÝ	Ìßè B � C D � E � E � E � Ú&Ò¢è�B � C D �� E � E � E � Û	Í�Ú&ãßã-Í>ávÒYÛÎÓ1Í&ÏeèvÐ�Ómð
Ó1Ì-Ï�Ì-ÒvãßÌ-Ý Ú
Û ÞvÏ�Í�è¢ávãßÛ	Ð5Í>Ò´Ù5ÌN×>ÌßÙëå"ç�ä�Ý�Û	Ì-Ü|Ú/Û�Ð}ã�ÌßÏ	Ï�Í>Ï	Ý|Ú&Ï	Ì�Í>ï¢Û�Ú&Ð5Ò¢Ì-è´Ó1Ï	Í>Ü Û	ËvÌ�Ý�Ú&ÜEÌ
Ý	Í>á¢Ï	ã-ÌßÝeÚ/Òvè�Ð}Ò�Û�ËvÌ�Ý�Ú/Ü|ÌwÜ|Ú&ÒvÒvÌßÏhÚ&Ý�Ó1Í>Ï�Û�Ë¢Ì �.��� 
��	� Ü|Ì-Ú&Ý	á¢Ï	Ì-ÜEÌ-ÒYÛ-å
æ Ì�ÜEÌ�Ú&Ý�ávÏ	Ì�,
�
��� ô B � ö+` %(# 	 #[f ü � # 	 #�VKZ¿ô1Ý�Û�Ú/Û�	ûö � # 	 #KI ^vô1Ý�ä�Ý�Û�	ºö�Ú&Ò¢è
�
��� ô B � ö ` %(# 	 #KI ü � # 	 #[ZKI¿ô Ý�Û�Ú/Û�	ûö � # 	 # ü>ü ô Ý�ä�Ý6Û�	$ö<å

TÍ&Û	Ë � ¤Y¥ % :�¦ Ú&Ò¢è �
��� Ú&Ï	ÌEã-Í&ÒvÝ	Ð}Ý�Û�ÌßÒYÛIóhÐ}Û	Ë1�ßÌ-Ï	Í¢å�æØËvÐ}Ù5Ì¹Í>ávÏ¬ÜEÌ�Ú&Ý�ávÏ	ÌßÜ|ÌßÒQÛ	Ý·Ú&Ï�Ì
ã-Í>Ò¢Ý	Ð5Ý6Û�ÌßÒQÛhóhÐ�Û�Ë�ÒvÍ �õ×�Ð5Í>Ù5Ú/Û�Ð}Í>Ò¼êYó"Ì¬ÌßÒvã-Í&ávÏ�Ú&Ñ&Ì¬Ë¢Ð5Ñ>ËvÌßÏ�Ý�Û�Ú/Û�Ð}Ý�Û	Ð5ã-Ý�Ì<÷�Þ ÌßÏ	Ð5ÜEÌ-ÒYÛ	Ý�Û�Í
Ï	ÌßÞ Ì-Ú/ÛhÛ�ËvÌßÝ	Ì¬Ü|Ì-Ú&Ý	ávÏ�Ì-ÜEÌ-ÒYÛ�Ýßå

�¼¾
��È��¼Á�Å��P�I��Æ��^�G� ��Á Â �

æ ÌFó�Ú&ÒYÛ�Û	ÍIÛ�Ë¿Ú/Òvò �sÏ�Í&Ó(å�9�ò
Ú&Ï�Í>Ý 
TÐ}Ñ>Ð¿Ó1Í>Ï�Ð5Ù}Ù5ávÜEÐ5ÒvÚ/Û�Ð}ÒvÑÎèvÐ}Ý	ã-á¢Ý	Ý	Ð}Í>ÒvÝ�Í&Ò Û�ËvÌ;��ð�Í�èvè
ã-Í>Ï�Ï	ÌßÙmÚ/Û	Ð5Í>Ò�Ý�ávï 7�Ì-ãNÛ�å
Q¿ávÏ�Û	ËvÌ-ÏßêQó"ÌFóhÐ}Ý	ËEÛ�Í�Ú&ã�òQÒvÍ,óhÙ5Ì-è¢Ñ>ÌFÛ	ËvÌeÚ/Ý	Ý	Ð}Ý�Û�Ú&Òvã-ÌFÍ&ÓKÛ	ËvÌÕÝ�Û�Ú	2KÝ"Í&Ó Q¿Ì-Ï�Ü|Ð 4FÚ/Û�Ð}Í>Ò¿Ú&Ù
øeãßã-Ì-Ù}Ì-Ï	Ú/Û�Í>Ï'd�Ú/ï Í>Ï	Ú/Û�Í&Ï�ä>ê�Û�Ë¢Ì 9+4 Q&4'Í/ÓP9�Û�Ú&Ù}ä&ê&Ú/Òvè·Û�ËvÌ�Þ¢ËQä�Ý�Ð5ã-Ý�èvÌßÞ¿Ú&Ï6Û�ÜEÌ-ÒYÛ�ÝsÍ&Ó¿Û	ËvÌ
ã-Í>Ù}ÙmÚ&ïÃÍ>Ï	Ú/Û�Ð}ÒvÑ Ð5Ò¢Ý�Û�Ð�Û�á¢Û	Ð5Í>Ò¢Ý-å¼Ê�ËvÐ}Ý�Ï�Ì-Ý�Ì�Ú&Ï�ã�Ëâó�Ú&Ý¬Ý	á¢ÞvÞ Í&Ï�Û�ÌßèâÐ5Ò?Þ¿Ú&Ï6ÛIïYä7Û	ËvÌ U¬å�ç å
4eÚ/Û	Ð5Í>ÒvÚ&ÙÎç�ã-Ð5ÌßÒvã-Ì�Q¿Í>á¢Òvè¿Ú/Û	Ð5Í>Ò¼ê�Û�Ë¢ÌAU�å�ç å��ÎÌ-ÞvÚ&Ï�Û	Ü|ÌßÒQÛ Í&ÓRasÒvÌ-Ï�Ñ&ä>êTÛ	ËvÌA9�Û�Ú/Ù5ÐmÚ/Ò
9�Ý�Û	Ð}Û�á�Û�ÍG4eÚ��-Ð5Í&Ò¿Ú&Ù5Ì�èvÐ Q�Ð5Ý	Ð}ã�Ú/4Õávã-Ù}Ì�Ú&Ï�Ì�Ú&ÒvèEé�Ð5ÒvÐ}Ý�Û�ÌßÏ	ÍwèvÌßÙ5Ù5Ú(9�Ý�Û	Ï	á��ßÐ5Í>Ò¢Ì.UFÒvÐ�×>Ì-Ï�Ý	Ð�Û��Ú
Ì��hÐ5ã-ÌßÏ	ã-Ú¢ê�Û	ËvÌ_
TÏ	ÚK�-Ð}Ù5Ð5Ú&ÒâîTÍ&ÒvÝ	ÌßÙ5ËvÍ�4FÚ&ã-Ð}Í>Ò¿Ú&Ù�èvÌ��ÎÌßÝ	ÌßÒQ×&Í>Ù}×�Ð}Ü|ÌßÒQÛ	Í?îTÐ5ÌßÒQÛ��� @¿ãßÍíÌ
Ê�Ìßã-ÒvÍ&Ù��Í>Ñ>Ð}ã-Ívê¼î Sn4FøÕî"ä�ÊTð6é��Ì<÷�Ð5ã-Í¢ê�Ú/Òvè7Û�ËvÌEñwÍ>Ï	Ì-Ú��ÕÌßÝ	Ì�Ú/Ï	ã�Ë Q�Í&ávÒvè¿Ú/Û	Ð5Í>Ò7Í/Ó�Û	ËvÌ
ñwÍ>Ï	Ì-Ú&Ò�é�Ð5ÒvÐ}Ý�Û	Ï�ä�Í&Ó asèvávã-Ú/Û�Ð}Í>Ò¼å

� �

 �QÄ���Á�È����

� q � �'�"! c<VQS([,~Wc<`�x �Õ� 
�[�\�\([­[,VQZ 
 �$# _�VQZQ_�V¿x$%�b/�&S � ��c�z � 
�µ,µ j ³�¨,¨�³�rk¨ ����¨,¨�� �
�'��! c<VQS([,~Wc<` [,VQZ�
 ��# _�VQZY_�V¿x&%�b
�>S � ��c�z � 
�µ�� j ³�¨,¨YqNrÕq,q<µ�¨,¨�p �

� ³'� �'��! c<VQS([,~Wc<`�x �F� 
�[�\�\([¬[,VQZ 
 ��# _�VQZY_�V¿x&%�b
�>S �&# c�\�\ �(! ®,p,nEj ³�¨,¨�³�r"p�¨ � �
� p'� � � � �)! UWX�U x¹UWV*%°^(_>{�c�c<ZQUWVQX�S¶_,],+ � f » ³�¨,¨Yq�ù � V/\�c�^6VQ[�\(UW_�VQ[,~�go_�VY]5c�^(c<VQ{�cõ_�V Ä�Ù

��U$_�~W[�\(UW_�V¿x&%�UWS6[>x � \([,~$�,x q<³ß�6qN¯.-���V¹³�¨,¨Yq�x�u � �QqN¯¹jmbYc�uY�1u�b�ú-¨Yq�¨
¯&q�¨�³�r �

�Y#



� ���­l ��� _�~$_ßy�UW{�b¹[,VQZ �e� �°[,~$c<VQ{�UW[>x�%�b
�>S � ��c�z � 
���¨ j�q
�,n ��rhq,q<³ �
� ®'�­loµ,n�¯hgo_�~W~�[��¢_,^�[�\(U$_�V¿x�% � #�� dY^6[��vc�\�\(U º¡¿SÅ�Æ�� x » �Q{�~ � � VQS�\�^6��` � �Ec�\(b � � p,³�¨¬j�q
� �,³�r°®>q
� �
� µ'�­dKfhg�R�i�go_�~W~W[��v_,^6[�\(UW_�V¿x - � � ��# UWV � ºÈ¿TÅ�Æ�� x » �Q{�~ � � VQS(\�^6�Q` � �¹c�\(b � � ®>q<µ�j ³�¨,¨��/r�p,µ�� �
� ¯ �­dKfhg�R�iEgo_�~W~�[��¢_,^�[�\(U$_�V¿x - � � ��# UWV � ºÈ¿*Å�Æ�� x %�b/�&S �&# c�\�\ �(! µ>q�¨|j ³�¨,¨�®�r"³,³,® �
� n'�­dKfhg�R�i�go_�~W~W[��v_,^6[�\(UW_�V¿x - � � ��# UWV � ºÈ¿TÅ�Æ�� x » �Q{�~ � � VQS(\�^6�Q` � �¹c�\(b � � �
n���j ³�¨,¨�³�r�³�¯-¨ �
� �'� %¼[�^(\(U�{�~$c 
�[�\([ � ^6_��Yu�x�i � l�UWZYc<~W`�[,V º¡¿!Å�Æ�� x�%�b/�&S �&# c�\�\ �(! ® �,³|j ³�¨,¨��/rhq �
� q�¨ ��dKfhg�R�iEgo_�~W~�[��¢_,^�[�\(U$_�V¿x - � � ��# UWV � ºÈ¿*Å�Æ�� x %�b/�&S � ��c�z � # c�\�\ � n�¯¹j ³�¨,¨YqNrhq<µ,³�¨,¨Yq �
� q,q ��dKfhg�R�i�go_�~W~W[��v_,^6[�\(UW_�V¿x - � � ��# UWV � ºÈ¿TÅ�Æ�� x » �Q{�~ � � VQS(\�^6�Q` � �¹c�\(b � � �
n���j ³�¨,¨�³�r�qN¯�� �
� q<³'��dKfhg�R�iFgo_�~�~W[��v_,^6[�\(U$_�V¿x - � � � # UWV � ºÈ¿�ÅYÆ�� x'%�b
�>S �'# c�\�\ �
! ���>q�j ³�¨,¨,¨
rK³,p,³ � � l°^(^6[�\(��`Î�

UW��UWZ � ! ���>q�j ³�¨,¨,¨
r � �
p'� �
� q<p'��dKfhg�R�i¡g�_�~W~W[��v_,^6[�\(U$_�V¿x - � � � # UWV � ºÈ¿¦Å�Æ�� x %�b/�>S � ��c�z � # c�\�\ � n,níj ³�¨,¨�³�re¨��Qq<µ�¨�³ �

� l�^(^6[�\(�Q`w� U$��UWZ � n,nEj ³�¨,¨�³�rhq<® � ��¨�p'� �
� q ����dKfhg�R�iEgo_�~W~�[��¢_,^�[�\(U$_�V¿x - � � ��# UWV � ºÈ¿*Å�Æ�� x %�b/�&S �&# c�\�\ �(! ®,®,®Ej ³�¨,¨�p�rÕq<µ�¯ �

�[�



Yield = 828 ± 46 a)

K-K+π-π+ Mass  (GeV/c2)

E
ve

nt
s/

(4
 M

eV
/c

2 )

Yield = 362 ± 31 b)

K-K+π-π+  Mass  (GeV/c2)

E
ve

nt
s/

(4
 M

eV
/c

2 )

Yield = 472 ± 34 c)

K-K+π-π+  Mass  (GeV/c2)

E
ve

nt
s/

(4
 M

eV
/c

2 )

d¼U$X � q � �������K�K����� UWV/z-[�^�UW[,V
\ `�[,S(S ZQUWS(\�^6U$���Y\(UW_�VQS ]}_,^Nù�jm[
r \�_,\([,~�S([,`wu�~$c
� v � M � N � �I��j � � rë��� M � N xIj5�¢rk���?S([,`wu�~$c,xF� v � � �������²[,VQZ jm{Nr � � S([,`wu�~$c,x
� v � � � � � �±�Q� bQc��Q\FjmS�_�~WU�ZI{��Q^(z,cßrsUWS�c�t>u�~W[,U�VYc<Z·UWV�\(bYc�\�c�t>\ �

� ü



Yield = 174 ± 21 a)

K-K+π-π+ Mass  (GeV/c2)

E
ve

nt
s/

(4
 M

eV
/c

2 )

Yield = 190 ± 24 b)

K-K+π-π+ Mass  (GeV/c2)

Yield = 255 ± 24 c)

K-K+π-π+ Mass  (GeV/c2)

E
ve

nt
s/

(4
 M

eV
/c

2 )

Yield = 220 ± 25 d)

K-K+π-π+ Mass  (GeV/c2)

d¼U$X � ³ � �������K�K������UWV/z-[�^�UW[,V
\T`�[,S(S�ZQUWS(\�^6U$���Y\(UW_�VQSs]5_,^<ù¼jm[
r"�I�ÕS([,`�u�~$cey�U$\(b � ��� ¨>x
j5�¢r"�I�ÕS([,`�u�~$cey�U$\(b � � � ¨>x°jm{Nr � � S([,`wu�~$cey�U$\(b � � � ¨I[,VQZ7jmZ�r � � S([,`wu�~$cFy"U$\(b
� ��� ¨ ��� bYc��Q\ÕjmS�_�~�UWZ�{��Y^(z,cßr�U�Ssc�t&u�~W[,UWVYc<Z·UWV·\(bYcÕ\�c�t&\ �

�Y=



Set number

A
T

 v
io

la
tio

n 
as

ym
m

et
ry

d¼U$X � p � ê �1z>U$_�~W[�\(UWVQX¡[,S��>`�`wc�\�^6�?£�¤Q¥ % :�¦ z,c�^�S(�QS·S�c�z,c�^6[,~�S�c�\(S·_,]e{��Y\(S �o� c�z-[�^�U$c<Z?\(bQc
{�_�VY��ZYc<VQ{�cÕ~$c�z,c<~�_,] \(bYcFS�c<{�_�VQZQ[�^(�·z,c�^(\�c�t�]5^(_�` q��a\�_�®�� j ®Îuv_�UWV/\(S�r�x åÍ½ÈÂ�2 ]}^(_�` q�¨ ���
\�_kq�j1¯�uv_�UWV/\(S�r�x��·ú�� S ]}^(_�`²®I\�_�q<®�j�q,qÎuv_�UWV/\(S�r�x
	 i ]5^(_�`�qe\�_E®�j �¬uv_�UWV/\(S�r�x !_·àßÍÂ�¶
]5^(_�` ¸ µ"\�_ ¸ ³wj �"uv_�UWV
\(S	r ��� bYcoZ�[,S(bYc<Zw~WUWVQc<S S(bQ_Ny7\(bYc��&�Y_,\�c<Zw£�¤Q¥ % :�¦ [,S��&`¬`wc�\�^(�Î«wq�� �

�iI



K0
S K+π− π+ Mass (GeV/c2)

0

25

50

75

100

125

150

175

200

225

250

1.75 1.8 1.85 1.9 1.95 2 2.05

E
ve

nt
s/

(4
 M

eV
/c

2 )

Yield (D+)=  523±32
Yield (D+

s)=  508±34

K0
S K+π− π+ Mass (GeV/c2)

0

20

40

60

80

100

120

140

1.75 1.8 1.85 1.9 1.95 2 2.05

E
ve

nt
s/

(4
 M

eV
/c

2 )

Yield (D+)=  240±22
Yield (D+

s)=  270±25

K0
S K−π− π+ Mass (GeV/c2)

0

20

40

60

80

100

120

140

1.75 1.8 1.85 1.9 1.95 2 2.05

E
ve

nt
s/

(4
 M

eV
/c

2 )

Yield (D−)=  282±23
Yield (D−

s)=  239±24

d¼U$X � � � R"uQuvc�^�u�~W_,\�UWS�[,VIU�V
z�[�^6UW[,V/\�`�[,S(S�u�~$_,\(S�]5_,^�\(bYcTS�\([�\�c�� �� � x ���K�K� ��# _ßy�c�^�u�~W_,\(S[�^(cÎUWV/z-[�^�UW[,V
\T`�[,S(STu�~$_,\(S"]5_,^��·�í��� �� ���K���K�K�âjm~$c�]5\�r�[,V�Z|]5_,^��¹��� � �� ���¿���¼�K�
j5^6UWX�b
\�r � � ~�~Qu�~$_,\(SobQ[Nz,c�[,V � � � � µÕ{��Q\ �&� bQc��Q^(_�[,ZI~WU$X�b/\�S6bQ[,ZYc<Z�^(c�X�U$_�VIUWS�[F^(c��Qc<{�\(UW_�V
]5^(_�`��o�

�
����� �� �K������x¢y�bQU�~$ch\(bYcÎZQ[�^ �,c�^�S(bQ[,ZYc<Z|^(c�X�U$_�V [��v_Nz,cÎ\(bYcÎ�·�7`�[,S(ST^(c<S(��~$\(S

]5^(_�` � � ��� �� � � � � � � y�bYc�^6c�_�VYc�u�U$_�V�UWS�`�UWS(UWZQc<V
\(U$��c<Z�[,S"[ �-[�_�V �

��V



K0
S K+π− π+ Mass (GeV/c2)

0

10

20

30

40

50

60

70

1.75 1.8 1.85 1.9 1.95 2 2.05

E
ve

nt
s/

(4
 M

eV
/c

2 )

Yield (D+)=  122±16
Yield (D+

s)=  126±17
a)

K0
S K+π− π+ Mass (GeV/c2)

0

10

20

30

40

50

60

70

1.75 1.8 1.85 1.9 1.95 2 2.05

E
ve

nt
s/

(4
 M

eV
/c

2 )

Yield (D+)=  118±16
Yield (D+

s)=  147±18
b)

K0
S K−π− π+ Mass (GeV/c2)

0

10

20

30

40

50

60

70

1.75 1.8 1.85 1.9 1.95 2 2.05

E
ve

nt
s/

(4
 M

eV
/c

2 )

Yield (D−)=  145±16
Yield (D−

s)=  120±17
c)

K0
S K−π− π+ Mass (GeV/c2)

0

10

20

30

40

50

60

70

1.75 1.8 1.85 1.9 1.95 2 2.05

E
ve

nt
s/

(4
 M

eV
/c

2 )

Yield (D−)=  137±16
Yield (D−

s)=  119±16
d)

d¼U$X � ® � R�u�u¢c�^Îu�~W_,\(Se[�^6c·U�V
z�[�^6UW[,V/\e`¬[,S(SÎu�~$_,\(Se]5_,^��I� � � �� ���K���K�K��]5_,^ � � � ¨
UWV�d¼U$X � ®�[¡[,VQZ?]}_,^ � � � ¨¡UWV?d¼U$X � ®-� � # _Nyoc�^·u�~$_,\(SI[�^(c U�V
z�[�^6UW[,V/\¬`�[,S(S�u�~$_,\(S�]5_,^
�E�|��� �� �������K�K��]}_,^ � ��� ¨wU�V�dKUWX � ®�{Õ[,VQZ·]}_,^ � ��� ¨wUWV�d¼U$X � ®�Z � � ~�~�u�~$_,\(SsbQ[<z,c
[,V � � � � µ·{��Y\ �¿� bYcwS(bQ[,ZYc<Z ^6c�X�U$_�VQS�S(bY_ßy�V�UWV c<[,{6b�u�~$_,\�[�^(cwc�t&u�~W[,UWVYc<Z UWV \(bYcw\�c�t>\
[,VQZEUWV�d¼U$X � � �

�YZ



-0.05

0

0.05

0.1

0.15 D+ scan

-0.15

-0.1

-0.05

0

0.05

5 10 15 20 25

Ds
 +  scan

Set number

A
T

 v
io

la
tio

n 
pa

ra
m

et
er

d¼U$X � µ � ê �1z&U$_�~�[�\(UWVYX¬[,S��>`�`wc�\�^6�E£�¤Q¥ % :�¦ z,c�^6S6�QS�S�c�z,c�^�[,~KS(c�\(S�_,]�{��Q\(S ��� cez-[�^�U$c<Z¹\(bYc � S]5^(_�` ��\�_ q<³|j n�uv_�UWV/\(S�r�x åÍ½ÈÂ�2 ]5^(_�`©q�¨&� � \�_ q�¨&���Ij ®¬uv_�UWV/\(S�r�x�{�_�VY��ZYc<VQ{�cÎ~$c�z,c<~Ã_,]±\(bQc
S�c<{�_�V�ZQ[�^(��z,c�^(\�c�tI]}^6_�` q�� \�_�®�� j ®huv_�UWV/\(S�r�x 	 i ]}^6_�` ³Õ\�_w®�j1¯Õuv_�UWV/\(S�r �/� bQc"ZQ[,S(bQc<Z
~WU�VYc<SsS(bY_ßy´\(bYc �&�Y_,\�c<ZE£"¤Y¥ % :�¦ [,S��>`�`wc�\�^6�¹«wq�� �

��^


